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UHFHLYH ILOWHUV DQG UHSRUWV VWDWXV LQIRUPDWLRQ RQ WKH VHULDO
SRUWï &RQWURO ORJLF LQSXWV )3ì WKURXJK )3é GHWHUPLQH WKH
GDWD UDWH DV VSHFLILHG LQ 7DEOH ëï 7KH FRQWURO ORJLF H[HFXWHV
WKH LQLWLDOL]DWLRQ SURFHGXUH XSRQ DXWRPDWLF UHðV\QFKURQLð
]DWLRQ RU H[WHUQDO 5(6(7ï )LOWHU VHOHFWLRQ RSWLPL]HV WKH
UHFHLYH VLJQDOðWRðQRLVH UDWLR õ615ô E\ PDWFKLQJ WKH ILOWHU
LQ WKH HTXDOL]HU VHFWLRQ WR WKH VWUHQJWK RI WKH UHFHLYHG VLJð
QDO õD IXQFWLRQ RI ORRS OHQJWKîOLQH ORVVôï 7KH FRQWURO ORJLF
EORFN DOVR UHSRUWV UHFHLYHU VWDWXVñ HVWLPDWHG OLQH OHQJWK õDV
LQGLFDWHG E\ ILOWHU VHOHFWLRQô DQG D UHFHLYH ORVV RI VLJQDO
õ5/26ô DODUP RQ WKH VHULDO SRUWï

,QLWLDOL]DWLRQ
8SRQ SRZHUðXSñ RU DIWHU FKDQJLQJ WKH EDXG UDWH RU ORRSð
EDFN FRQGLWLRQ RI WKH OLQH LQWHUIDFHñ D 5(6(7 SXOVH LV
UHTXLUHG WR LQLWLDOL]H WKH /;7éííï 2Q UHFHLSW RI WKH
5(6(7 SXOVHñ WKH /;7éíí H[HFXWHV DQ LWHUDWLYH F\FOH RI
OHYHO GHWHFWLRQ DQG RIIVHW FDQFHOODWLRQ WR VHOHFW WKH DSSURð
SULDWH HTXDOL]HU VHWWLQJV IRU WKH UHFHLYHG VLJQDOï 5HFHLYHU
LQLWLDOL]DWLRQ FDQ EH PRQLWRUHG RQ WKH VHULDO FKDQQHOï :KHQ
UHFHLYHG GDWD KDV D èíø RQHV GHQVLW\ñ IXOO RSHUDWLRQ LV
DFKLHYHG ZLWKLQ RQH VHFRQG DIWHU 5(6(7ï 8QGHU WKH PLQð
LPXP RQHV GHQVLW\ FRQGLWLRQ VSHFLILHG LQ 7DEOH êñ IXOO
RSHUDWLRQ LV DFKLHYHG ZLWKLQ HLJKW VHFRQGV DIWHU 5(6(7ï
&RUUHFW LQLWLDOL]DWLRQ DVVXPHV WKH SUHVHQFH RI DQ $0,ð
FRGHG VLJQDO DW WKH 57,3 DQG 55,1* LQSXWVï 7KH /;7éíí
ZLOO QRW FRUUHFWO\ LQLWLDOL]H XQOHVV D VWDEOH VLJQDO ZKLFK
PHHWV WKH QHWZRUN LQWHUIDFH VSHFLILFDWLRQV RI $7÷7 3XE

çëêìí LV SUHVHQW DW WKH 57,3 DQG 55,1* LQSXWV GXULQJ WKH
HQWLUH LQLWLDOL]DWLRQ SURFHVVï 7KH 5326î51(* RXWSXWV DUH
QRW YDOLG XQWLO IXOO RSHUDWLRQ LV DFKLHYHGï 'XULQJ RIIVHW
FDQFHOODWLRQñ WKH 5326î51(* RXWSXWV GR QRW DGKHUH WR WKH
$0, UXOHï +RZHYHUñ RQFH LQLWLDOL]HG õDVVXPLQJ WKDW D
SURSHU EDXG UDWH LV VHOHFWHGôñ 5326 DQG 51(* RXWSXWV DUH
QHYHU VLPXOWDQHRXVO\ +LJKï

5HVHW
$ KDUGZDUH UHVHW LV UHTXLUHG DIWHU DQ\ RI WKH IROORZLQJ
FKDQJHV LQ WUDQVFHLYHU FRQILJXUDWLRQã

ìï $ FKDQJH LQ 'DWD 5DWH VHWWLQJ

ëï $ FKDQJH LQ WKH ORFDO DQDORJ ORRSEDFN FRQILJXUDWLRQ

êï $ ORFDO FKDQJH LQ WKH OLQH XSRQ ZKLFK WKH WUDQVFHLYHU
LV FRPPXQLFDWLQJ õIRU H[DPSOHñ FRQILJXUDWLRQV IRU
FKDQJLQJ OLQHV LQ D ¦ì IRU Q§ UHGXQGDQF\ VFKHPHôï

7DEOH ëã 'DWD 5DWH 3URJUDPPLQJ

)3é )3ê )3ë )3ì 'DWD 5DWHì

/RZ /RZ /RZ /RZ ëïé NESV

/RZ /RZ /RZ +LJK êïë NESV

/RZ /RZ +LJK /RZ éïå NESV

/RZ /RZ +LJK +LJK çïé NESV

/RZ +LJK /RZ /RZ äïç NESV

/RZ +LJK /RZ +LJK ìëïå NESV

/RZ +LJK +LJK /RZ ìäïë NESV

/RZ +LJK +LJK +LJK ëèïç NESV

+LJK /RZ /RZ /RZ èçïí NESV

+LJK /RZ /RZ +LJK æëïí NESV

+LJK /RZ +LJK /RZ êïè NESV

+LJK /RZ +LJK +LJK æïí NESV

+LJK +LJK /RZ /RZ ìéïí NESV

+LJK +LJK /RZ +LJK ëå NESV

/RZ 5&/.ì /RZ /RZ êåïé NESV

/RZ 5&/.ì /RZ +LJK èìïë NESV

/RZ 5&/.ì +LJK /RZ çéïí NESV

ìï 7KHVH GDWD UDWHV DUH DFWLYDWHG ZKHQ 5&/. RXWSXW RQ SLQ å LV DSð
SOLHG WR WKH )3ê LQSXW RQ SLQ ììï
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$XWRPDWLF UHðLQLWLDOL]DWLRQ PD\ EH WULJJHUHG E\ FKDQJHV LQ
UHFHLYHG VLJQDO VWUHQJWK DV IROORZVã

� ,I UHFHLYHG VLJQDO VWUHQJWK LQFUHDVHV E\ PRUH WKDQ
DERXW ç G% DIWHU IXOO RSHUDWLRQ LV DFKLHYHGñ DXWRPDWLF
UHðLQLWLDOL]DWLRQ RFFXUVï

� ,I UHFHLYHG VLJQDO VWUHQJWK GHFUHDVHV E\ PRUH WKDQ
DERXW é G%ñ UHðLQLWLDOL]DWLRQ RFFXUVï ,I WKH GHFUHDVH LQ
UHFHLYHG VLJQDO VWUHQJWK H[FHHGV ç G%ñ WKH /;7éíí
UHSRUWV DQ /26 FRQGLWLRQ DQG SHUIRUPV DQ DXWRPDWLF
UHðLQLWLDOL]DWLRQï

7KH WLPH UHTXLUHG WR DFKLHYH IXOO RSHUDWLRQ DIWHU UHðLQLWLDOð
L]DWLRQñ LV WKH VDPH DV UHTXLUHG IRU SRZHUðRQ LQLWLDOL]DWLRQ
õLïHïñ ì VHFRQG PD[ ZLWK èíø RQHV GHQVLW\ñ å VHFRQGV XQGHU
PLQLPXP RQHV GHQVLW\ FRQGLWLRQVôï 5HðLQLWLDOL]DWLRQ LV QRW
WULJJHUHG E\ LPSXOVH QRLVH HYHQWVï

7UDQVPLVVLRQ
7326 DQG 71(*PXVW KDYH WUDQVLWLRQV FRLQFLGHQW ZLWK WKH
ULVLQJ HGJHV RI 7&/.ï 7KH WUDQVPLW VHFWLRQ JHQHUDWHV D
èíø $0, SXOVH DFFRUGLQJ WR WKH SXOVH HQFRGLQJ UXOHVñ
ZKLFK LV V\QFKURQL]HG ZLWK WKH 7&/. LQSXWï ,Q '68 DSSOLð
FDWLRQVñ 5&/. LV W\SLFDOO\ URXWHG EDFN LQWR WKH 7&/.
LQSXWï 7KH LQVWDQWDQHRXV EDXG SHULRG YDULHV ZLWK WKH
UHFHLYH '3// SKDVH DGMXVWPHQWVñ KRZHYHUñ WKH SXOVH GXW\
F\FOH LV PDLQWDLQHG DW èíø RI WKH QRPLQDO EDXG SHULRG E\

LQWHUQDO UHðV\QFKURQL]DWLRQ WR 7&/.ï 7KH $0, SXOVH LV
WKHQ SURFHVVHG WKURXJK D VHW RI IUHTXHQF\ GHSHQGHQW ILOWHUVï

,QLWLDO ILOWHULQJ DW DOO UDWHV LV DFFRPSOLVKHG E\ D SURJUDPð
PDEOHñ VZLWFKHGðFDSDFLWRUñ ORZðSDVV ILOWHUï 7KLV ILOWHU LV D
VLQJOHðSROH W\SH ZLWK WKH SROH VHW DW ìïê WLPHV WKH ELW UDWH
õDV GHWHUPLQHG E\ LQSXWV )3ì ð )3éôï

)RU GDWD UDWHV RI ëïéñ êïëñ éïåñ çïéñ äïç DQG ìëïå NESVñ WKH ILOð
WHUHG SXOVHV JR WKURXJK DQ DGGLWLRQDO ORZðSDVV QRWFK ILOWHUï
7KH QRWFK ILOWHU LV UHTXLUHG WR SURWHFW RWKHU ''6 VHUYLFHV
ZLWK VSHFLILF EDQG UHTXLUHPHQWVñ DQG SURYLGHV WKH DWWHQXDð
WLRQ OLVWHG LQ 7DEOH éï 7KH DGGLWLRQDO UHMHFWLRQ UHTXLUHPHQW
LV ZHLJKWHG ZLWKLQ HDFK EDQG E\ ¦&ð0HVVDJH§ ZHLJKWLQJ
RYHU GRXEOH VSHHFK VLGHEDQGV DURXQG D FDUULHU LQ WKH PLGGOH
RI HDFK EDQG õëå N+] DQG æç N+]ôï 7KH &ð0HVVDJH ZHLJKWð
LQJ IXQFWLRQ LV JUDSKHG LQ )LJXUH ëï 'HSHQGLQJ RQ WKH GDWD
UDWHñ WKH IUHTXHQF\ WHPSODWH H[WHQGV WR GLIIHUHQW OLPLWV DV
VKRZQ LQ 7DEOH èï õ$Q DOWHUQDWH QRWFK ILOWHU LV XVHG IRU GDWD
UDWHV RI êïè DQG æïí NESVïô 7KH VLQJOH SROHñ ORZðSDVV ILOWHU
ZRXOGPDLQWDLQ WKH IUHTXHQF\ZLWKLQ � èøï 7KH QRWFK ILOWHU
DWWHQXDWLRQ LV DGGHG WR WKLVï

$ FRQWLQXRXV ILOWHUñ FRPPRQ WR DOO GDWD UDWHVñ LV WKH ILQDO
VWDJHï 7KH FRQWLQXRXV ILOWHU UHPRYHV KLJK IUHTXHQF\ FRPð
SRQHQWV ZKLFK UHPDLQ DIWHU SURFHVVLQJ E\ WKH ORZðSDVV ILOð
WHU VWDJHVï 7KH SXOVH LV WKHQ DSSOLHG WR WKH OLQH GULYHU IRU
WUDQVPLVVLRQ RQWR WKH WZLVWHGðSDLU OLQHï

)LJXUH ëã &ð0HVVDJH :HLJKWLQJ

7DEOH êã 2QHV 'HQVLW\ 5HTXLUHPHQWV

'DWD 5DWH
õNESVô

0LQLPXP $YHUDJH
2QHV 'HQVLW\

ëïéñ éïåñ äïçñ ìäïëñ êåïé ì î ìë

êïëñ çïéñ ìëïåñ ëèïçñ èìïë ì î ìç

èçïí ì î ìé

çéïí ì î ìç

æëïí ì î ìå

êïèñ æïíñ ìéïíñ ëåïí ≈ ì î ìç

í G%

ðìí G%

ðëí G%

ì N+] ë N+] ê N+] é N+]

7DEOH éã 1RWFK ),OWHU $WWHQXDWLRQ

2&8î/RRS
'DWD 5DWH õNESVô

&XVWRPHU õ3ULPDU\
&KDQQHOô

'DWD 5DWH õNESVô

5HMHFWLRQ %DQG

ëë ð êë N+] æë ð åí N+]

ëïé RU êïë ëïé è G% ì G%

éïå RU çïé éïå ìê G% ä G%

äïç RU ìëïå äïç ìæ G% å G%
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5HFHSWLRQ
57,3 DQG 55,1* LQSXWV DUH GLIIHUHQWLDOO\ GHWHFWHGñ WKHQ
SURFHVVHG WKURXJK WKH SUHðILOWHUV DQG HTXDOL]HU VHFWLRQï
7KH FRQWLQXRXV SUHðILOWHU UHPRYHV KLJK IUHTXHQF\ QRLVH
DQG SUHYHQWV DOLDVLQJ SUREOHPV IRU WKH VZLWFKHG FDSDFLWRU
õ6&ô OLQH HTXDOL]HUV ZKLFK IROORZï 3XOVH UHVKDSLQJ LV
DFKLHYHG E\ WKH UHFHLYH HTXDOL]HUñ ZKLFK FRQVLVWV RI DQ 6&
VWHS HTXDOL]HU DQG DQ DGDSWLYH GHFLVLRQ IHHGEDFN HTXDOL]HU
õ')(ôï 7KH ')( HOLPLQDWHV UHVLGXDO LQWHUðV\PERO LQWHUIHUð
HQFH õ,6,ô GXH WR HFKRLQJ E\ PXOWLSOH EULGJHG WDS FRQQHFð
WLRQV DQG WKH TXDQWL]HG IUHTXHQF\ UHVSRQVHV RI WKH 6& VWHS
ILOWHUVï 7KH ')( LV FRQWLQXRXVO\ DGDSWHG WR FRPSHQVDWH IRU
,6, GXH WR WLPHðYDU\LQJ OLQH FKDUDFWHULVWLFV VXFK DV WHPSHUð
DWXUHñ KXPLGLW\ DQG DJHï 1LQH GLIIHUHQW ILOWHU VHOHFWLRQV
EDVHG RQ VLJQDO VWUHQJWK DUH DYDLODEOHï

&KDQJHV LQ 5HFHLYHG 6LJQDO
6WUHQJWK
'XULQJ LQLWLDOL]DWLRQñ WKH /;7éíí VHOHFWV ILOWHUV DSSURSULð
DWH WR WKH VWUHQJWK RI WKH UHFHLYHG VLJQDOï $IWHU LQLWLDOL]Dð
WLRQñ WKH /;7éíí FRQWLQXDOO\ PRQLWRUV WKH UHFHLYH VLJQDO
VWUHQJWK WR HQVXUH WKH RSWLPXP VLJQDOîILOWHU PDWFKï 'DWD
UHFHSWLRQ LV QRW DIIHFWHG E\ LPSXOVLYH QRLVH HYHQWV RU E\
VORZ FKDQJHV LQ VLJQDO DPSOLWXGHñ VXFK DV PD\ EH FDXVHG
E\ WHPSHUDWXUH DQG KXPLGLW\ FKDQJHV RQ WKH OLQHï õ7KH
PD[LPXP FRQVWDQW UDWH RI FKDQJH ZKLFK WKH /;7éíí FDQ
WUDFN LV ç G% SHU PLQXWHïô +RZHYHUñ LQVWDQWDQHRXV ¦VWHS§
FKDQJHV õVHH )LJXUH êô PD\ WHPSRUDULO\ LQWHUIHUH ZLWK GDWD
UHFHSWLRQï 6WHS FKDQJHV PD\ EH GXH WR VXGGHQ FKDQJHV LQ
ORRS ORVVñ IDU HQG WUDQVPLWWHU RXWSXWñ HWFï

$IWHU QRUPDO RSHUDWLRQ KDV EHHQ HVWDEOLVKHGñ DQ LQVWDQWDð
QHRXV VLQJOHðVWHS FKDQJH PD\ FDXVH RQH RI WKUHH FRQGLð
WLRQVñ DV VKRZQ LQ )LJXUH éï

8QGHU &RQGLWLRQ ìñ WKH /;7éíí DXWRPDWLFDOO\ DGDSWV WR
PLQRU VWHS FKDQJHV LQ VLJQDO VWUHQJWK õDVVXPLQJ WKDW WKH
QHZ LQSXW LV D YDOLG ''6 VLJQDOôï

8QGHU &RQGLWLRQ êñ WKH /;7éíí UHVSRQGV WR VLJQLILFDQW
VWHS FKDQJHV E\ UHðLQLWLDOL]LQJï

&RQGLWLRQ ëñ ZKLOH XQOLNHO\ WR RFFXU LQ DQ DFWXDO ''6
LPSOHPHQWDWLRQñ PD\ EH REVHUYHG LQ WKH ODERUDWRU\ GXH WR
DUWLILFLDO OLQH VLPXODWRUVï &RQGLWLRQ ëñ ZKLFK UHVXOWV IURP D
ç ð ëí G% VWHS LQFUHDVH LQ UHFHLYHG VLJQDO VWUHQJWKñ PD\
UHVXOW LQ D VLJQDOîILOWHU PLVPDWFKï 7KLV FRQGLWLRQ LV FKDUDFð
WHUL]HG E\ H[FHVVLYH ELSRODU YLRODWLRQV õ%39Vô ZKLFK FDQ
EH REVHUYHG RQ 5326 DQG 51(*ï ([WHUQDO VLJQDO TXDOLW\
GHWHFWLRQ FLUFXLWU\ FDQ EH XVHG WR GHWHFW H[FHVVLYH %39V
WKDW DUH QRW UHFRJQL]HG DV VWDQGDUG ''6 %39 FRGH ZRUGVï
8SRQ GHWHFWLRQ RI XQUHFRJQL]HG %39Vñ WKH XVHU PD\ IRUFH
D UHVHW RQ WKH /;7éíí WR UHVXPH HUURUðIUHH RSHUDWLRQï

8QGHU QRUPDO RSHUDWLQJ FRQGLWLRQVñ VWHS FKDQJHV LQ
UHFHLYHG VLJQDO VWUHQJWK DUH DOO XQGHU ORFDO FRQWUROï 7KXVñ
WKH XVHU FDQ UHVHW WKH /;7éíí RQFH WKH QHZ UHFHLYH VLJQDO
KDV VWDELOL]HG DW WKH FKLS LQSXWVï 5HPRWH FKDQJHV W\SLFDOO\
LQYROYH GLVFRQQHFWLQJ RQH OLQH DQG UHðFRQQHFWLQJ DQRWKHU
OLQH RI GLIIHUHQW OHQJWKï 7KHVH FKDQJHV WULJJHU WKH 5/26
UHSRUW DQG DXWRPDWLF UHðLQLWLDOL]DWLRQï $Q\ UHPRWH FKDQJHV
LQ OLQH OHQJWK RU WUDQVFHLYHU FRQILJXUDWLRQ DUH EH\RQG WKH
ORFDO XVHU©V FRQWUROï 5HPRWH FKDQJHV LQ GDWD UDWH DUH QRW
GHWHFWHGï

7DEOH èã )UHTXHQF\ /LPLWV SHU 'DWD 5DWH

'DWD 5DWH
õNESVô

8SSHU )UHTXHQF\
/LPLW õN+]ô

ëïé õêïëô ìíí

éïå õçïéô ìèí

äïç õìëïåô ìèí

ìäïë õëèïçô ìèí

êåïé õèìïëô ìèí

èçïí õæëïíô ìèí

çéïí ìèí

êïè ìíí

æïí ìèí

ìéïí ìèí

ëåïí ìèí

)LJXUH êã 6WHS &KDQJHV LQ 5HFHLYHG 6LJQDO 6WUHQJWK  ëí ORJìíõ$ëî$ìô G%

$ë

ð$ì

ð$ë

$ì

í
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5HFHLYH /RVV RI 6LJQDO
5/26 JRHV +LJK ZKHQ PRUH WKDQ êë FRQVHFXWLYH ]HURV DUH
UHFHLYHGñ FDXVHG HLWKHU E\ D WUXH ORVV RI VLJQDOñ RU D VLJQDO
VWUHQJWK GURS JUHDWHU WKDQ ç G%ï 7KH /;7éíí DXWRPDWLð
FDOO\ UHðLQLWLDOL]HV ZKHQ 5/26 JRHV +LJKñ DQG éí FRQVHFð
XWLYH ]HURV DUH FRXQWHGï )LJXUH è VKRZV WKH 57,3î55,1*
LQSXW DQG 5/26 RXWSXW WLPLQJ UHODWLRQVKLSV IRU D WUXH ORVV
RI VLJQDOï :KHQ VLJQDO HQHUJ\ UHWXUQV WR WKH FKLS LQSXWñ WKH

/;7éíí H[HFXWHV RQH IXOO DFWLYDWLRQ F\FOH LQ WKH SUHVHQFH
RI WKLV VLJQDOï 7KH UHVXOW LV WKDW 5/26 ZLOO UHPDLQ +LJK IRU
D SHULRG RI WLPH õíïìê V á W+ á ìç Vô DIWHU VLJQDO HQHUJ\
UHDSSHDUVï

)LJXUH ç VKRZV WKH 57,3î55,1* LQSXW WLPLQJ DQG 5/26
RXWSXW WLPLQJ UHODWLRQVKLS IRU D VLJQDO VWUHQJWK GHFUHDVH
JUHDWHU WKDQ ç G%ï ,Q WKLV FDVHñ 5/26 ZLOO JR +LJK IRU D
WLPH íïëç V á W3 á ìç Vï

)LJXUH éã &RQGLWLRQV %DVHG RQ &KDQJHV LQ 5HFHLYHG 6,JQDO 6WUHQJWK

)LJXUH èã 5/26 7LPLQJ IRU D 7UXH /RVV RI 6,JQDO

)LJXUH çã 5/26 7LPLQJ IRU D 'URS LQ 6LJQDO 6WUHQJWK ! ç G%

ðìë ðìí ðå ðç ðé ðë í G%
5HIHUHQFH
6LJQDO /HYHO

òê òç òìí òìç òëí òêí

&RQGLWLRQ ê&RQGLWLRQ ë&RQGLWLRQ ì&RQGLWLRQ ì&RQGLWLRQ ê

&RQGLWLRQ êã ! ëí G% ,QFUHDVH
RU ! ç G% 'HFUHDVHï
$XWRPDWLF UHðLQLWLDOL]DWLRQï 1R DFWLRQ
UHTXLUHGï ,I WKH FRQGLWLRQ LV GXH WR D
VLJQDO VWUHQJWK GHFUHDVHñ WKH /;7éíí
DOVR UHSRUWV 5/26ï

&RQGLWLRQ ìã í ð ç G% ,QFUHDVH
RU 'HFUHDVHï
$XWRPDWLF FRPSHQVDWLRQ õPD\ UHðLQLWLDOL]Hôï
0D\ SDVV HUURQHRXV GDWD WHPSRUDULO\ EHIRUH
UHVXPLQJ HUURUðIUHH SHUIRUPDQFHï 1R DFWLRQ
UHTXLUHGï

&RQGLWLRQ ëã ç ð ëí G% ,QFUHDVHï
5HðLQLWLDOL]DWLRQ QRW JXDUDQWHHGï 7KH
GHYLFH PD\ FRQWLQXH WR SDVV HUURQHRXV
GDWD XQWLO UHVHWï 5(6(7 SXOVH UHTXLUHG
WR HQVXUH DFFXUDWH GDWD UHFHSWLRQï

57,3î
55,1*

5/26 W+

W3

57,3î
55,1*

5/26
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7LPLQJ 5HFRYHU\
7KH WLPLQJ UHFRYHU\ FLUFXLW XVHV D UDWH V\QFKURQL]HU WR JHQð
HUDWH D KLJK IUHTXHQF\ LQWHUQDO FORFN IURP WKH 0&/.
LQSXWï $ '3// LV XVHG WR V\QFKURQL]H WKLV LQWHUQDO FORFN WR
WKH UHFHLYHG GDWD SXOVHVï 7KH RXWSXW FORFN IURP WKH '3//
LV GLYLGHG GRZQ WR JHQHUDWH 5&/. DQG DOO RWKHU UHTXLUHG
FORFNV õH[FHSW 7&/. ZKLFK LV DQ H[WHUQDO LQSXWôï

'DWD ([WUDFWLRQ
7KH GDWD H[WUDFWLRQ EORFN SURYLGHV 5326 DQG 51(* RXWð
SXWVï $ SRVLWLYH GLIIHUHQWLDO SXOVH UHFHLYHG EHWZHHQ 57,3
DQG 55,1* UHVXOWV LQ D +LJK RQ 5326ï $ QHJDWLYH GLIIHUð
HQWLDO SXOVH EHWZHHQ 57,3 DQG 55,1* UHVXOWV LQ D +LJK RQ
51(*ï 5326 DQG 51(* DUH RXWSXW DW WKH UHFHLYHG GDWD
UDWH DQG DUH YDOLG RQ WKH IDOOLQJ HGJH RI 5&/.ï

5HFHLYHU RSHUDWLRQ LV QRW DIIHFWHG E\ WKH GDWD SDWWHUQVñ SURð
YLGHG WKH RQHV GHQVLW\ UHTXLUHPHQWV RI 7DEOH ê DUH PHW ZLWK
QR PRUH WKDQ ëç FRQVHFXWLYH ]HURVï 5/26 LV GHFODUHG DIWHU
êë FRQVHFXWLYH ]HURVï +RZHYHUñ WKH 5&/. RXWSXW UHPDLQV
V\QFKURQL]HG WR WKH 57,3î55,1* LQSXW IRU XS WR éí FRQð
VHFXWLYH ]HURVñ DIWHU ZKLFK UHðLQLWLDOL]DWLRQ RFFXUVï %LSRODU
YLRODWLRQV DUH UHFHLYHG SURSHUO\ï 7KH ELSRODU YLRODWLRQ FRGð
LQJ UXOH WKDW VXFFHVVLYH YLRODWLRQV EH RI DOWHUQDWLQJ SRODULW\
PXVW EH IROORZHGï +RZHYHUñ LI WKLV UXOH LV WHPSRUDULO\ EURð
NHQ õGXH WR FKDQQHO QRLVHñ HWFïôñ ORQJ WHUP /;7éíí GDWD
UHFHSWLRQ ZLOO QRW EH DGYHUVHO\ DIIHFWHGï

/RRSEDFN 2SHUDWLRQ
:KHQ WKH /3%. SLQ LV VHW +LJKñ WKH UHFRYHUHG GDWD DQG
FORFN DUH VHQW EDFN WKURXJK WKH WUDQVPLW VHFWLRQ DQG RQWR
WKH OLQH LQWHUIDFHñ DV ZHOO DV EHLQJ RXWSXW RQ WKH 5326î
51(* DQG 5&/. SLQVï 7326î71(* DQG 7&/. LQSXWV
DUH LJQRUHG LQ WKH ORRSEDFN PRGHï

6HULDO 3RUW 2SHUDWLRQ
7KH OLQH VWDWXV õ/6ô RXWSXW LV DQ åðELW RU ìçðELW VHULDO ZRUG
HQDEOHG E\ SXOOLQJ LSE /RZ IRU å RU ìç ELWðSHULRGV DV
VKRZQ LQ )LJXUHV ìë DQG ìêï 5HIHU WR 7HVW 6SHFLILFDWLRQV
IRU 6HULDO 3RUW 7LPLQJï %LW DVVLJQPHQWV DUH OLVWHG LQ 7DEOH
çï $SSUR[LPDWH OLQH ORVV DQG ORRS OHQJWK õEDVHG RQ
UHFHLYHG VLJQDO VWUHQJWKîILOWHU VHOHFWLRQñ DVVXPLQJ IDUðHQG
SXOVH WUDQVPLVVLRQ FRPSOLDQW ZLWK $7÷7 3XE çëêìí RU
7ì(ìîäíðíèìô DUH UHSRUWHG YLD ELWV Eí WKURXJK Eê DV OLVWHG
LQ 7DEOH æï :KHQ FRPELQHG ZLWK WKH UHFHLYH VLJQDO PDJQLð
WXGH ELWV LQ SRVLWLRQV EåðEìèñ WKH OLQH DWWHQXDWLRQ PD\ EH
FDOFXODWHG WR ZLWKLQ �ì G% RI DFWXDO YDOXH XVLQJ WKH IROORZð
LQJ HTXDWLRQã

%LWV Eé WKURXJK Eç LQGLFDWH WKH UHFHLYHU DFWLYDWLRQ VWDWHï
%LW Eæ LV WKH 5/26 DODUPï

)LJXUH æ VKRZV WKH VHULDO RXWSXW IRU D W\SLFDO /;7éíí LQLð
WLDOL]DWLRQ VHTXHQFHï %LWV Eí ð Eê UHSRUW ILOWHU VHOHFWLRQ DQG
ELWV Eé ð Eç UHSRUW UHFHLYHU VWDWXVï %LW Eç WRJJOHV WR LQGLFDWH
WKDW WKH UHFHLYHU LV DOWHUQDWLQJ EHWZHHQ RIIVHW FDQFHOODWLRQ
õEç ð Eé  ìííô DQG UHFHLYH OHYHO GHWHFWLRQ õEç ð Eé  íííôï
7KH UHFHLYHU VWDUWV ZLWK WKH KLJKHVWðJDLQ ILOWHU õEê ð Eí  
íìììôñ FDQFHOV V\VWHPDWLF YROWDJH RIIVHW DW WKH ILOWHU RXWSXWñ
DQG WKHQ GHWHFWV WKH UHFHLYH VLJQDO OHYHO DW WKH ILOWHU RXWSXWï
,I WKH VLJQDO H[FHHGV WKH WKUHVKROG IRU WKDW ILOWHUñ WKH
/;7éíí VWHSV GRZQ WR WKH ILOWHU ZLWK WKH QH[WðKLJKHVW JDLQ
õEê ð Eí  ìíííôï 7KLV SURFHVV LV UHSHDWHG XQWLO WKH UHFHLYH
VLJQDO OHYHO GRHV QRW H[FHHG WKH ILOWHU WKUHVKROGï

2QFH WKH DSSURSULDWH ILOWHU LV VHOHFWHGñ WKH UHFHLYHU SKDVHð
ORFNHG ORRS õ3//ô DQG VOLFHU OHYHOV FRQYHUJH WR PDWFK WKH
UHFHLYH VLJQDO IRU RSWLPXP 615ï 'XULQJ UHFHLYHU FRQYHUð
JHQFH õEç ð Eé  ííìôñ WKH 3// DGDSWV WR VDPSOH WKH SHDN
RI WKH UHFHLYH SXOVHV DQG WKH VOLFHU OHYHO DGDSWV WR WKH PLGð
ZD\ SRLQW EHWZHHQ ]HUR DQG WKH SXOVH SHDN YROWDJHï 2QFH
FRQYHUJHQFH LV FRPSOHWHñ WKH /;7éíí EHJLQV IXOO RSHUDWLRQ
õEç ð Eé  íìíôï

,QVHUWLRQ
ORVV

,QVHUWLRQ ORVV YDOXH LQ
G% IURP 7DEOH æ EDVHG
RQ //êð//í YDOXHï

òëí /RJìí 
êF KH[

0DJáæãí!KH[
âG%

)LJXUH æã 7\SLFDO 6HULDO 3RUW 2XWSXW IRU 5HFHLYH $FWLYDWLRQ # æë NESV

2IIVHW
&DQ[
ìíí

/HYHO
'HWHFW
ííí

/HYHO
'HWHFW
ííí

2IIVHW
&DQ[
ìíí

2IIVHW
&DQ[
ìíí

/HYHO
'HWHFW
ííí

3// ÷ 6OLFHU
&RQYHUJHQFH

ííì

)XOO
2SHUDWLRQ

íìí

ìííììííííìììEê ð Eí

Eç

Eè

Eé

õ//ê ð //íô
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7DEOH çã /6 :RUG %LW $VVLJQPHQWV

%LW ú 1DPH 'HVFULSWLRQ %LW ú 1DPH 'HVFULSWLRQ

Eí //í /RRS /HQJWK ,QGLFDWLRQñ ELW í Eå 0$*í 5[ VLJQDO PDJQLWXGH ELW í

Eì //ì /RRS /HQJWK ,QGLFDWLRQñ ELW ì Eä 0$*ì 5[ VLJQDO PDJQLWXGH ELW ì

Eë //ë /RRS /HQJWK ,QGLFDWLRQñ ELW ë Eìí 0$*ë 5[ VLJQDO PDJQLWXGH ELW ë

Eê //ê /RRS /HQJWK ,QGLFDWLRQñ ELW ê Eìì 0$*ê 5[ VLJQDO PDJQLWXGH ELW ê

Eé 6ì 5HFHLYHU &RQYHUJLQJ ZKHQ +LJK Eìë 0$*é 5[ VLJQDO PDJQLWXGH ELW é

Eè 6ë )XOO 2SHUDWLRQ ZKHQ +LJK Eìê 0$*è 5[ VLJQDO PDJQLWXGH ELW è

Eç 6í /HYHO 'HWHFWLRQ ZKHQ +LJK Eìé 0$*ç 5[ VLJQDO PDJQLWXGH ELW ç

Eæ 5/26 5HFHLYH /RVV RI 6LJQDO ZKHQ +LJK Eìè 0$*æ 5[ VLJQDO PDJQLWXGH ELW æ

7DEOH æã /6 /RRS /HQJWK %LWV //ê ð //í

5DWH
NESV

,QVHUWLRQ /RVV # IEîë LQ G% î /LQH 5DQJH LQ NP õëé $:* 3,&ñ QR EULGJHG WDSVô IRU //ê ð //í
9DOXHV DUH IRU RSWLPXP UHFHLYHU VOLFHU OHYHOñ ZLWK 0$*æ ð 0$*í  ê& KH[

íììì ìííí ìííì ìíìí ìíìì ììíí ììíì ìììí ìììì

ëïé 1î$ éëïê î ëê êçïí î ìäïë êíïí î ìèïê ëéïë î ììïè ëíïí î åïç ìèïè î èïí ìíïç î ëïé êïé î íïå

êïë 1î$ éëïí î ìäïä êçïí î ìçïä êíïæ î ìéïê ëèïë î ììïç ëíïí î æïå ìèïí î éïä ìíïê î ëïé êïí î íïæ

éïå 1î$ éëïê î ìæïê êçïê î ìéïæ êíïè î ìëïí ëéïæ î äïê ìåïå î çïæ ìêïè î éïí äïê î ëïí êïì î íïæ

çïé 1î$ éëïé î ìèïé êçïè î ìêïë êìïë î ììïí ëèïç î åïå ëíïí î çïç ìèïí î éïé ìíïí î ëïë êïê î íïæ

äïç 1î$ éíïí î ìëïè êèïí î ìíïæ ëäïç î åïä ëéïë î æïì ìåïä î èïé ìêïå î êïç äïí î ìïå ëïè î íïè

ìëïå 1î$ éëïê î ììïæ êçïë î ìíïí êíïæ î åïê ëèïí î çïæ ìäïê î èïí ìêïå î êïê åïå î ìïæ ëïç î íïè

ìäïë 1î$ éëïë î ìíïí êçïë î åïç êíïè î æïì ëéïä î èïæ ìéïí î éïê ìêïí î ëïä æïæ î ìïé ìïí î íïë

ëèïç 1î$ éëïí î äïí êçïí î æïæ êíïë î çïé ëéïè î èïì ìåïé î êïä ìêïç î ëïç æïè î ìïê íïè î íïì

êåïé 1î$ éëïè î åïé êçïè î æïì êíïæ î çïí ëèïí î éïæ ìåïä î êïç ìéïí î ëïé æïé î ìïë ìïí î íïë

èìïë 1î$ éêïí î æïæ êæïí î çïç êìïë î èïè ëèïè î éïé ìäïé î êïê ìéïí î ëïë æïé î ìïì íïè î íïì

èçïí èíïè î åïè ééïé î æïè êåïé î çïé êëïê î èïê ëçïí î éïë ìäïæ î êïë ìêïç î ëïì æïê î ìïì íïí î íïí

æëïí èíïæ î åïí éèïí î æïí êåïå î çïí êëïè î èïí ëçïê î éïí ëíïí î êïí ìéïí î ëïí æïé î ìïí íïí î íïí

çéïí èíïí î åïê ééïí î æïë êåïí î çïë êëïí î èïê ëçïí î éïì ìäïæ î êïì ìéïí î ëïì æïé î ìïì íïí î íïí

êïè 1î$ éêïí î ëíïé êæïé î ìæïê êìïè î ìéïë ëçïí î ììïë ëíïë î åïì ìèïí î èïí ìíïê î ëïè éïì î ìïí

æïí 1î$ éêïå î ìèïé êæïå î ìêïë êëïê î ììïí ëçïé î åïå ëíïè î çïç ìèïí î éïé ìíïí î ëïë êïç î íïå

ìéïí 1î$ éêïí î ììïæ êæïè î ìíïì êìïä î åïêé ëèïç î çïçæ ìäïå î èïí ìêïä î êïê åïè î ìïæ ëïè î íïè

ëåïí 1î$ éêïæ î äïí êæïè î æïæ êìïä î çïé ëèïæ î èïì ìäïè î êïä ìêïí î ëïç æïè î ìïê íïè î íïì

127(ã A MAG7 - MAG0 value of 3C hex represents a 1V slicer level at the point of receive data detection.
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$33/,&$7,21 ,1)250$7,21

,QWURGXFWLRQ
)LJXUH å VKRZV D W\SLFDO /;7éíí DSSOLFDWLRQ FLUFXLWï $
'68 FU\VWDO õéïíäç 0+]ô LV FRQQHFWHG DFURVV 0&/.ì DQG
0&/.ëñ ZLWK WZR JURXQGHG ORDGLQJ FDSDFLWRUVï 7KH OLQH
LQWHUIDFH FRQVLVWV RI DSDLU RI ìãì WUDQVIRUPHUVñ FHQWHUðWDSSHG
RQ WKH OLQH VLGHñ ZLWK DSSURSULDWH ORDG UHVLVWRUVï 7KH 5Vî&V
VKXQW QHWZRUN SURYLGHV KLJK IUHTXHQF\ FRPSHQVDWLRQ IRU
WKH WUDQVPLW GULYHUï 7KH LQSXW VLJQDO LV GHYHORSHG DFURVV WKH
5Uî5LQ QHWZRUNï 5Y OLPLWV FXUUHQW LQWR WKH ORZðLPSHGDQFH

9,17 GULYHU GXULQJ RYHUðYROWDJH FRQGLWLRQV RQ WKH OLQHï
7DEOH å OLVWV H[WHUQDO FRPSRQHQW UHFRPPHQGDWLRQVï

&URVVWDON
,W LV LPSRUWDQW WR SUHYHQW FURVVWDON EHWZHHQ WKH WUDQVPLWWHU
DQG UHFHLYHU FLUFXLWVï 6WHSV ZHUH WDNHQ WR UHGXFH WKLV LQWHUð
IHUHQFH LQVLGH WKH /;7éííñ EXW SUHFDXWLRQV PXVW EH WDNHQ
ZLWK WKH OLQH LQWHUIDFH FLUFXLWU\ RXWVLGH WKH FKLS DV ZHOOï
&URVVWDON LV HVSHFLDOO\ KLJK ZKHQ WKH LGOH SDWWHUQ õDOWHUQDWH
SRVLWLYH DQG QHJDWLYH SXOVHVô LV EHLQJ WUDQVPLWWHG EHFDXVH
WKH WUDQVPLW SRZHU LV FRQFHQWUDWHG DURXQG WKH 1\TXLVW IUHð
TXHQF\ õKDOI WKH EDXG UDWHôï

)LJXUH åã 7\SLFDO $SSOLFDWLRQ &LUFXLW IRU æë NESV 2SHUDWLRQ

7326

7&/.

71(*

5326

5&/.

51(*

LSE

/6

RESET

/3%.

(4/287

$9&&

'9&&

)3ì

)3é

/
;
7
éí
í

5W çíïé Ω

íïíì µ)

77,3

75,1*

57,3

55,1*

1:1

&ì

éïíäç 0+]

0&/.ì 0&/.ë

&ë

7
Rî
)
UR
P
'
LJ
LWD
O

%
D
FN

(
Q
G
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èí S) èí S)

&V

5V

5W çíïé Ω

3URWHFWLRQ
1HWZRUN

ëå Ω

ì µ)

1:15LQ

3URWHFWLRQ
1HWZRUN

5LQ

5Y 5U

5U

9,17

5LQ  êíïì kΩ
5Y  ìïí NΩ
5U  çíïé Ω

7(67ì

7(67ë

$*1'

'*1'

)3ë

)3ê

1RW &RQQHFWHG

3URWHFWLRQ
1HWZRUN
([DPSOH

çïë 9

çïë 9

òè 9
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/;7éíí $OO 5DWH ([WHQGHG 5DQJH 6ZLWFKHG èçî''6 7UDQVFHLYHU

3&% /D\RXW
7KH H[WHUQDO OLQH LQWHUIDFH FLUFXLW PXVW EH ODLG RXW WR PLQLð
PL]H FRXSOLQJ RI RWKHU GLJLWDO DQG DQDORJ VLJQDOV LQWR 57,3
DQG 55,1* õVHH )LJXUH äôï 7KHVH LQSXWVñ SLQV ë DQG êñ DUH
KLJK LPSHGDQFH QRGHV ZKLFK FDQ SLFN XS LQWHUIHUHQFH IURP
DGMDFHQW 3&% WUDFHVï 7KH OLQH LQWHUIDFH FLUFXLW PXVW EH
GHVLJQHG IRU ORRSV ZLWK XS WR èí G% RI ORVV DW WKH 1\TXLVW
IUHTXHQF\ñ HYHQ LI WKH SURGXFW ZLOO QHYHU EH XVHG RQ VXFK
ORQJ OLQHVï :KHQ QR UHFHLYH VLJQDO LV SUHVHQWñ WKH /;7éíí
ZLOO VZLWFK WR WKH KLJKHVW JDLQ ILOWHUñ ZKLFK DW èçñ çé DQG æë
NELWîV SURGXFHV DQ LQWHUQDO JDLQ RI DERXW èí G%ï 8QOHVV
SUHFDXWLRQV DUH WDNHQñ VXEVWDQWLDO LQWHUIHUHQFH FRXSOLQJ
LQWR 57,3 DQG 55,1* FRXOG H[FHHG WKH LQWHUQDO VOLFHU OHYð
HOV DQG SUHYHQW WKH 5/26 UHSRUWï /D\RXW FRQVLGHUDWLRQV IRU
/;7éíí DSSOLFDWLRQ FLUFXLWV LQFOXGHã

ìï 0LQLPXP 3&% WUDFH OHQJWKV EHWZHHQ WKH /;7éíí DQG
WKH éïíäç 0+] FU\VWDO DQG ORDGLQJ FDSDFLWRUVï

ëï 0LQLPXP 3&% WUDFH OHQJWKV EHWZHHQ UHVLVWRUV 5LQ DQG
WKH 57,3 DQG 55,1* SLQVï 6KLHOG WKHVH FRQQHFWLRQV
ZLWK JURXQG WUDFHVï

êï 0LQLPXP 3&% WUDFH OHQJWKV EHWZHHQ WKH UHFHLYH
WUDQVIRUPHU DQG WKH UHFHLYH WHUPLQDWLRQ QHWZRUNï

(YHQ ZLWK JRRG 3&% OD\RXW SUDFWLFHVñ 5/26 UHSRUWLQJ FDQ
EH XQUHOLDEOH LI WKH WZLVWHG SDLU OLQH FDEOH LV QRW FRQQHFWHG
WR WKH 2&8 RU &68î'68 ZKHQ WKH /;7éíí LV VHW IRU RSHUð
DWLRQ DW èçñ çéñ RU æë NELWîVï 7KH XQWHUPLQDWHG UHFHLYH OLQHV
FDQ SLFN XS HQRXJK QRLVH WR WULS WKH GDWD GHWHFWRUV DQG IRUFH
5/26 /RZï +RZHYHUñ HTXLSPHQW GHVLJQHUV FDQ VDIHO\
DVVXPH WKDW WKH KLJKHVWðJDLQ ILOWHU ZLWK èí G% RI VLJQDO
DPSOLILFDWLRQ ZLOO QHYHU EH VHOHFWHG IRU QRUPDO RSHUDWLRQ
RQ OLQHV ZLWK XS WR éè G% RI DWWHQXDWLRQ DW WKH 1\TXLVW IUHð
TXHQF\ï 7KHUHIRUHñ WKH VWDWXV ZRUG RQ WKH /6 RXWSXW FDQ
EH XVHG DV D VHFRQGDU\ /26 LQGLFDWRU ð WKH RFFXUUHQFH RI
5/26 í DQG //êðí  íììì DW èçñ çé RU æë NESV UHOLDEO\
LQGLFDWHV WKH ORVV RI FDUULHU FRQGLWLRQï

7KH èíG% ILOWHUV ZHUH GHVLJQHG IRU DSSOLFDWLRQV LQ ZKLFK
WKH OLQH DWWHQXDWLRQ LV éå G% RU JUHDWHUï 7KH ''6 VSHFLILð
FDWLRQ UHTXLUHV DQ LQVHUWLRQ ORVV DW èçñ çéñ DQG æë NELWîV RI
éê G% RU OHVVï 7KH /;7éíí LQFRUSRUDWHV EXLOWðLQ KHDGURRP
XS WR éè G%ï 6R IRU VWDQGDUG DSSOLFDWLRQVñ WKH KLJKHVWðJDLQ
ILOWHU ZLOO QHYHU EH VHOHFWHGï 7KH FULWLFDO HOHPHQW LV RSHUð
DWLQJ IUHTXHQF\ï 7KH KLJKHVW JDLQ ILOWHU õèí G%ô LV RQO\
DYDLODEOH DW èçñ çéñ DQG æë NELWîV VHWWLQJVï $W WKH ORZHU
RSHUDWLQJ IUHTXHQFLHVñ WKH KLJKHVWðJDLQ ILOWHU LV DERXW éé
G%ñ ZHOO DERYH WKH LQWHUIHUHQFH OHYHOV DULVLQJ IURP XQWHUð
PLQDWHG OLQHVï

)LJXUH äã 6XJJHVWHG /;7éíí 3&% /D\RXW

5U

5Y

5LQ

5LQ

5U ì

ë

ê

*URXQG 7UDFH

*URXQG 7UDFH

/;7éíí

9,17

57,3

55,1*

7UDQVIRUPHU

/LQH
3URWHFWLRQ
&LUFXLWU\
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$SSOLFDWLRQ ,QIRUPDWLRQ

7DEOH åã ([WHUQDO &RPSRQHQW 5HFRPPHQGDWLRQV

&RPSRQHQW 3DUDPHWHU 5HFRPPHQGHG 9DOXH

/LQH 7UDQVIRUPHU

6XJJHVWHG 0DQXIDFWXUHUV

0LGFRP ð 3KRQH åííîçéêðëççì

6FKRWW ð 3KRQH çìèîååäðååíí

7XUQV UDWLR ìãìñ � ìø

6WUXFWXUH &HQWHU WDSSHG õOLQH VLGH RQO\ô

3ULPDU\ ,QGXFWDQFH ëíí P+ PLQLPXP

/HDNDJH ,QGXFWDQFH ëë WR éê �+ PD[LPXP

,QWHUZLQGLQJ &DSDFLWDQFH êèí S) PD[LPXP

'& 5HVLVWDQFH õ3ULPDU\ñ 5ZSô æ WR ìè Ω
'& 5HVLVWDQFH õ6HFRQGDU\ñ 5ZVô æ WR ìè Ωñ 6HH 5Wñ 5U FDOFXODWLRQ

5LQ 5HVLVWDQFHñ 7ROHUDQFHñ 5DWLQJ êíïì NΩñ � ìøñ ìîé :
5Wñ 5U 5HVLVWDQFHñ 7ROHUDQFHñ 5DWLQJ õìêè Ω ð 5ZS ð 5ZVô î ëñ � ìøñ ìîé :

5Y 5HVLVWDQFHñ 7ROHUDQFHñ 5DWLQJ ì NΩñ � èøñ ìîé :
'68 &U\VWDO

6XJJHVWHG 0DQXIDFWXUHUV

)R[ ð 3KRQH åìêîçäêðííää

0RQLWRU ð 3KRQH åìèîéêëðèëäç

1RPLQDO IUHTXHQF\ éïíäç 0+]

+ROGHU VW\OH +&ðéäî8

2SHUDWLQJ 0RGH )XQGDPHQWDOñ SDUDOOHO UHVRQDQW

/RDG &DSDFLWDQFH ëå S) QRPLQDO

7ROHUDQFH � êè SSP # ëè �&

5DQJH � èí SSPñ ðéí WR åè �&

$JLQJ ê SSP SHU \HDU PD[LPXP

0D[LPXP (65 ìíí Ω
'ULYH /HYHO ì P: PD[LPXP

'68 &U\VWDO /RDGLQJ &DSDFLWRUV &DSDFLWDQFHñ 7ROHUDQFHñ 5DWLQJ èí S)ñ �èøñ ìí 9

&RQVWUXFWLRQ 132 FHUDPLF RU HTXLYDOHQW

7UDQVPLW 6KXQW 1HWZRUN

5V 5HVLVWDQFHñ 7ROHUDQFHñ 5DWLQJ ëå Ωñ � èøñ ìîé :
&V &DSDFLWDQFHñ 7ROHUDQFHñ 5DWLQJ íïíì �)ñ � ëíøñ ìí 9
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7(67 63(&,),&$7,216

127(

7KH PLQLPXP DQG PD[LPXP YDOXHV LQ 7DEOHV ä WKURXJK ìê DQG )LJXUHV ìí WKURXJK ìé UHSUHVHQW WKH SHUIRUPDQFH
VSHFLILFDWLRQV RI WKH /;7éíí DQG DUH JXDUDQWHHG E\ WHVWñ H[FHSW ZKHUH QRWHG E\ GHVLJQï

7DEOH äã $EVROXWH 0D[LPXP 5DWLQJV

3DUDPHWHU 0LQLPXP 0D[LPXP 8QLWV

'& 6XSSO\ $9&& UHIHUHQFHG WR $*1' ðíïê çïí 9

'9&& UHIHUHQFHG WR '*1' ðíïê çïí 9

'9&& UHIHUHQFHG WR $9&& ðíïê íïê 9

'*1' UHIHUHQFHG WR $*1' ðíïê íïê 9

,QSXW 9ROWDJHñ DQ\ SLQìñë $*1' ð íïê $9&& ò íïê 9

,QSXW RU RXWSXW GLRGH FXUUHQWñ DQ\ SLQ ë ¤ �ëí P$

&RQWLQXRXV RXWSXW FXUUHQWñ DQ\ SLQ ë ¤ �ëè P$

&RQWLQXRXV FXUUHQWñ 9&& RU *1' SLQV ¤ �çí P$

6WRUDJH 7HPSHUDWXUH ðéí �ìèí �&

&$87,21
([FHHGLQJ WKHVH YDOXHV PD\ FDXVH SHUPDQHQW GDPDJHï )XQFWLRQDO RSHUDWLRQ XQGHU WKHVH FRQGLWLRQV LV QRW LPSOLHGï
([SRVXUH WR PD[LPXP UDWLQJ FRQGLWLRQV IRU H[WHQGHG SHULRGV PD\ DIIHFW GHYLFH UHOLDELOLW\ï

ìï 77,3 DQG 75,1* DUH UHIHUHQFHG WR '9&& DQG '*1'ï
ëï ([FHSW '& VXSSO\ SLQVï

7DEOH ìíã 5HFRPPHQGHG 2SHUDWLQJ &RQGLWLRQV DQG &KDUDFWHULVWLFV

3DUDPHWHU 6\P 0LQ 7\S 0D[ 8QLWV

'& VXSSO\ $9&&î'9&& éïæè èïí èïëè 9

$PELHQW RSHUDWLQJ WHPSHUDWXUH 7$ ðéí ¤ åè � &

7DEOH ììã '& (OHFWULFDO &KDUDFWHULVWLFV õ8QGHU 5HFRPPHQGHG 2SHUDWLQJ &RQGLWLRQVô

3DUDPHWHU 6\P 0LQ 7\Sì 0D[ 8QLWV 7HVW &RQGLWLRQV

6XSSO\ FXUUHQW õWUDQVPLWWLQJ VSDFHVô ,&& ¤ éí çí P$ ëæí Ω UHVLVWRU DFURVV 77,3
DQG 75,1*

6XSSO\ FXUUHQW õWUDQVPLWWLQJ DOO PDUNVô ,&& ¤ éæïè çí P$ ëæí Ω UHVLVWRU DFURVV 77,3
DQG 75,1*

,QSXW /RZ YROWDJH 9,/ ¤ ¤ íïå 9 'LJLWDO LQSXWV

,QSXW +LJK YROWDJH 9,+ ëïí ¤ ¤ 9 'LJLWDO LQSXWV

ìï Typical figures are at 25 �C and are for design aid only; not guaranteed and not subject to production testing.



èðìè

L1

7HVW 6SHFLILFDWLRQV

2XWSXW /RZ YROWDJH

2XWSXW /RZ YROWDJH

92/ ¤ ¤ íïé 9 ,2/  ìïç P$

92/ ¤ íïë ¤ 9 ,2/ á ìí �$

2XWSXW +LJK YROWDJH

2XWSXW +LJK YROWDJH

92+ ëïé ¤ ¤ 9 ,2+  íïé P$

92+ ¤ éïè ¤ µ$ ,2+ á ìí �$

,QSXW OHDNDJH FXUUHQW ,,/ ðéí ¤ éí µ$ í á 9,1 á 9FF

7DEOH ìëã $& (OHFWULFDO &KDUDFWHULVWLFV

3DUDPHWHU 6\P 0LQ 7\Sì 0D[ 8QLWV

,QSXW FDSDFLWDQFH &,1 ¤ æ ¤ S)

7&/. MLWWHU DW '68 ZLWK UHVSHFW WR 5&/. W-,7 ¤ ¤ ë ø WSU DW '68

5&/. LVRFKURQRXV GLVWRUWLRQ DW '68 U-,7 ¤ ¤ è ø WSW DW 2&8

7UDQVPLW RXWSXW MLWWHU ZLWK UHVSHFW WR 7&/. R-,7 ¤ ¤ ê ø WSW DW '68

7UDQVPLW SXOVH DPSOLWXGH
DW 77,3î75,1* ë

DW äïç DQG ìëïå NESV $7 ìïéé ìïèè ìïæè 9

DW DOO RWKHU UDWHV $7 ëïèç ëïæé ëïäë 9

ìï Typical figures are at 25 �C and are for design aid only; not guaranteed and not subject to production testing.
ëï The instantaneous peak amplitude of an isolated pulse (i.e. a mark between two spaces) into a 270 Ω resistive load.

7DEOH ìêã 7LPLQJ &KDUDFWHULVWLFV

3DUDPHWHU 6\P 0LQ 7\Sì 0D[ 8QLW

5HFHLYH
7LPLQJ
)LJXUH ìí

5&/. SHULRG W35 ¤ ìîIE ¤ QV

5&/. SXOVH ZLGWK +LJK W5:+ ìî õë IEô ð
ìèí

ìî õë IEô ìîõë IEôòìèí QV

5326î51(* GHOD\ IURP 5&/. ULVLQJ HGJHë W'3 ¤ ¤ ëíí QV

7UDQVLWLRQ WLPH RQ DQ\ GLJLWDO RXWSXWë W72 ¤ ìí ëí QV

7UDQVPLW
7LPLQJ
)LJXUH ìì

7&/. SHULRG W37 ¤ ìî IE ¤ �V

7&/. SXOVH ZLGWK +LJK W7:+ éíí ¤ ¤ QV

7326î71(* VHWXS WLPH WR 7&/. IDOOLQJ HGJH W768 ëíí ¤ ¤ QV

7326î71(* KROG WLPH IURP 7&/. IDOOLQJ HGJH W7+ ëíí ¤ ¤ QV

7UDQVLWLRQ WLPH RQ DQ\ GLJLWDO LQSXW W7, ¤ ¤ éí QV

7&/. IUHTXHQF\ WROHUDQFH I772/ ðèí í òèí SSP

ìï Typical figures are at 25 �C and are for design aid only; not guaranteed and not subject to production testing.
ëï 0HDVXUHG ZLWK ìèSI ORDGï

7DEOH ììã '& (OHFWULFDO &KDUDFWHULVWLFV õ8QGHU 5HFRPPHQGHG 2SHUDWLQJ &RQGLWLRQVô ¤ FRQWLQXHG

3DUDPHWHU 6\P 0LQ 7\Sì 0D[ 8QLWV 7HVW &RQGLWLRQV

ìï Typical figures are at 25 �C and are for design aid only; not guaranteed and not subject to production testing.
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)LJXUH ìíã5HFHLYH 'LJLWDO 7LPLQJ

)LJXUH ììã 7UDQVPLW 'LJLWDO 7LPLQJ

/6 6HULDO
3RUW
7LPLQJ
)LJXUH ìë
)LJXUH ìê

/6 GHOD\ IURP 5&/. IDOOLQJ HGJHë W/63 ¤ ¤ ëíí QV

/6( VHWXS WR 5&/. ULVLQJ HGJH W/68 ëíí ¤ ¤ QV

LSEKROG WLPH IURP 5&/. ULVLQJ HGJH W/6+ W5:+ ¤ ¤ QV

LSE/RZ WR ORZ = VWDWH W/= ¤ ¤ ìíí QV

LSE+LJK WR KLJK = VWDWH W+= ¤ ¤ ìíí QV

0&/. ÷
5(6(7
7LPLQJ
)LJXUH ìé

0&/.ì LQSXW IUHTXHQF\ I0&/. ¤ éïíäç ¤ 0+]

0&/.ì IUHTXHQF\ WROHUDQFH I072/ ðìíí í òìíí SSP

0&/.ì SXOVH ZLGWK +LJK W0:+ äå ìëë ìéç QV

5(6(7 SXOVH ZLGWK /RZ W5:/ ìííí ¤ ¤ QV

7DEOH ìêã 7LPLQJ &KDUDFWHULVWLFV ¤ FRQWLQXHG

3DUDPHWHU 6\P 0LQ 7\Sì 0D[ 8QLW

ìï Typical figures are at 25 �C and are for design aid only; not guaranteed and not subject to production testing.
ëï 0HDVXUHG ZLWK ìèSI ORDGï

ëïé 9
íïé 9

ëïé 9
íïé 9

5&/.

5326

51(*

W35

W5:+
W72

W'3

1RWHã 7LPLQJ SDUDPHWHUV DUH VSHFLILHG LQ 7DEOH ìêï

ëïí 9
íïå9

ëïí 9
íïå9

7&/.

7326

71(*

W37

W7:+
W7,

W7+
W768

1RWHã 7LPLQJ SDUDPHWHUV DUH VSHFLILHG LQ 7DEOH ìêï
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)LJXUH ìëã/6 6HULDO 3RUW 7LPLQJ ð åð%LW :RUG

)LJXUH ìêã/6 6HULDO 3RUW 7LPLQJ ð ìçð%LW :RUG

)LJXUH ìéã0&/. DQG 5(6(7 7LPLQJ

5&/. ëïé 9
íïé 9

ëïí 9
íïå 9

Eí Eì Eë Eê Eé Eè Eç Eæ

W/=

W/6+

W/68

W/63 W+=

W/68
W/6+

ëïé 9
íïé 9

LSE

LS

1RWHã 7LPLQJ SDUDPHWHUV DUH VSHFLILHG LQ 7DEOH ìêï

5&/. ëïé 9
íïé 9

ëïí 9
íïå 9

Eí Eì Eë Eìê Eìé Eìè

W/=

W/6+

W/68

W/63 W+=

W/68
W/6+

ëïé 9
íïé 9

LSE

LS

1RWHã 7LPLQJ SDUDPHWHUV DUH VSHFLILHG LQ 7DEOH ìêï

ëïí 9
íïå 9

ëïí 9
íïå 9

0&/.ì

5(6(7

ìîI0&/.

W0:+

W5:/

1RWHã 7LPLQJ SDUDPHWHUV DUH VSHFLILHG LQ 7DEOH ìêï
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