
$35,/ ìääæ

*HQHUDO 'HVFULSWLRQ )HDWXUHV

L1 ììðêä

/;7äíë %ORFN 'LDJUDP

'$7$ 6+((7

/;7äíë
(WKHUQHW 7ZLVWHGð3DLU 0HGLD $WWDFKPHQW 8QLW

5HYLVLRQ ëïì

7KH /;7äíë WZLVWHGðSDLU 0HGLD $WWDFKPHQW 8QLW õ73ð
0$8ô LV GHVLJQHG WR DOORZ (WKHUQHW FRQQHFWLRQV WR XVH WKH
H[LVWLQJ WZLVWHGðSDLU ZLULQJ SODQW WKURXJK DQ (WKHUQHW
$WWDFKPHQW 8QLW ,QWHUIDFH õ$8,ôï 7KH /;7äíë SURYLGHV
WKH HOHFWULFDO LQWHUIDFH EHWZHHQ WKH $8, DQG WKH WZLVWHGð
SDLU ZLUHï

/;7äíë IXQFWLRQV LQFOXGH OHYHOðVKLIWHG GDWD SDVVðWKURXJK
IURP RQH WUDQVPLVVLRQ PHGLD WR DQRWKHUñ FROOLVLRQ GHWHFð
WLRQñ 6LJQDO 4XDOLW\ (UURU õ64(ô WHVWLQJ DQG DXWRPDWLF FRUð
UHFWLRQ RI SRODULW\ UHYHUVDO RQ WKH WZLVWHGðSDLU LQSXWï ,W DOVR
LQFOXGHV /(' GULYHUV IRU WUDQVPLWñ UHFHLYHñ MDEEHUñ FROOLð
VLRQñ UHYHUVHG SRODULW\ GHWHFW DQG OLQN IXQFWLRQVï 7KH
/;7äíë LV DQ DGYDQFHG &026 GHYLFH DQG UHTXLUHV RQO\ D
VLQJOH èðYROW SRZHU VXSSO\ï

$SSOLFDWLRQV

� &RPSXWHUîZRUNVWDWLRQ LQWHUIDFH ERDUGV

� /$1 UHSHDWHU

� ([WHUQDO ìí%$6(ð7 WUDQVFHLYHU õ0$8ô

� 0HHWV RU H[FHHGV ,((( åíëïê VWDQGDUGV IRU $8, DQG
ìí%$6(ð7 LQWHUIDFH

� 'LUHFW LQWHUIDFH WR $8, DQG 5-éè FRQQHFWRUV

� $XWRPDWLF $8,î5-éè VHOHFWLRQ

� ,QWHUQDO SUHðGLVWRUWLRQ JHQHUDWLRQ

� ,QWHUQDO FRPPRQ PRGH YROWDJH JHQHUDWLRQ

� -DEEHU IXQFWLRQ

� 6HOHFWDEOH OLQN WHVWñ 64( WHVW GLVDEOH

� 7ZLVWHGðSDLU UHFHLYH SRODULW\ UHYHUVH GHWHFWLRQ DQG
VHOHFWDEOH SRODULW\ FRUUHFWLRQ

� /(' GULYHU IRU WUDQVPLWñ UHFHLYHñ MDEEHUñ FROOLVLRQñ
OLQN DQG UHYHUVHG SRODULW\ LQGLFDWRUV RU IRU IODVKLQJ
VWDWXV LQGLFDWRU

� 6LQJOH è 9 VXSSO\ñ &026 WHFKQRORJ\

� $YDLODEOH LQ ëåðSLQ ',3 RU 3/&&

$8, 7;0,7
5HFHLYHU

/RRSEDFN

'23

'21

$8, 5&95
'ULYHU

',3

',1

0RGH
6HOHFW

0'í

0'ì

&ROOLVLRQ
'ULYHU

&,3

&,1

;7$/
26&

&/.,

&/.2

/('3î6
/('-
/('7
/('5
/('&
/('/

:DWFK'RJ
7LPHU

3XOVH
6KDSLQJ

3RODULW\
'HWHFW

73
5HFHLYHU

6TXHOFK

/('
'ULYHUV

/LQN
,QWHJULW\

&ROOLVLRQ
'HWHFWRU

64( 7HVW

73,1

73,3

35&

7321

7323

/,

64(
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L1

/;7äíë3,1 $66,*10(176 $1' 6,*1$/ '(6&5,37,216

)LJXUH ìã /;7äíë 3LQ $VVLJQPHQWV

7DEOH ìã /;7äíë 6LJQDO 'HVFULSWLRQV

',3 3/&& 6\PERO ,î2 'HVFULSWLRQ

ì

ë

ë

ê

'21

'23

,

,

Data Out NegativeDQG Data Out Positiveï Differential input pair from 
the AUI transceiver DO circuit. 

ê é /('- ,î2 -DEEHU /(' 'ULYHUï $FWLYH /RZñ RSHQ GUDLQ GULYHU IRU WKH -DEEHU
LQGLFDWRU /('ï 2XWSXW JRHV DFWLYH ZKHQ ZDWFKGRJ WLPHU EHJLQV MDEñ DQG
VWD\V DFWLYH XQWLO HQG RI WKH XQMDE ZDLW SHULRG õéäì ð èëè PVôï :KHQ WLHG WR
JURXQGñ FDXVHV /('3î6 WR DFW DV D PXOWLðIXQFWLRQ EOLQNLQJ VWDWXV LQGLFDWRUï

é è /('/ 2 /LQN /(' 'ULYHUï $FWLYH /RZñ RSHQ GUDLQ GULYHU IRU WKH /LQN LQGLFDWRU
/('ï 2XWSXW LV DFWLYH H[FHSW GXULQJ /LQN )DLO RU ZKHQ /LQN ,QWHJULW\ 7HVW
LV GLVDEOHGï

è ç 35& ,î2 3RODULW\ 5HYHUVH &RUUHFWLRQï 7KH /;7äíë DXWRPDWLFDOO\ FRUUHFWV
UHYHUVHG SRODULW\ DW 73, ZKHQ 35& LV WLHG +LJKï ,Q 7HVW PRGHñ WKLV SLQ LV D
ìí 0+] RXWSXWï

ç

æ

æ

å

&/.2

&/.,

2

,

&U\VWDO 2VFLOODWRUï 7KH /;7äíë UHTXLUHV HLWKHU D ëí 0+] FU\VWDO
õRU FHUDPLF UHVRQDWRUô FRQQHFWHG DFURVV WKHVH SLQVñ RU D ëí 0+] H[WHUQDO
FORFN DSSOLHG DW &/., ZLWK &/.2 OHIW XQFRQQHFWHGï

å ä *1'ì ¤ *URXQG ìï *URXQG

ä

ìí

ìí

ìì

&,1

&,3

2

2

&ROOLVLRQ 1HJDWLYH DQG &ROOLVLRQ 3RVLWLYHï 'LIIHUHQWLDO GULYHU RXWSXW SDLU
WLHG WR WKH FROOLVLRQ SUHVHQFH SDLU RI WKH (WKHUQHW WUDQVFHLYHU $8, FDEOHï
7KH FROOLVLRQ SUHVHQFH VLJQDO LV D ìí 0+] VTXDUH ZDYHï 7KLV RXWSXW LV
DFWLYDWHG ZKHQ D FROOLVLRQ LV GHWHFWHG RQ WKH QHWZRUNñ GXULQJ VHOIðWHVW E\ WKH
64( VHTXHQFHñ RU DIWHU WKH ZDWFKGRJ WLPHU KDV H[SLUHG WR LQGLFDWH WKH
WUDQVPLW ZLUH SDLU KDV EHHQ GLVDEOHGï

'21
'23
/('-
/('/
35&
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L1

/;7äíë 3LQ $VVLJQPHQWV $QG 6LJQDO 'HVFULSWLRQV

ìì ìë 0'í , 0RGH 6HOHFW íï 6HOHFWV RSHUDWLQJ PRGHV LQ FRQMXQFWLRQ ZLWK 0'ìï 6HH
7DEOH ë IRU PRGH VHOHFW RSWLRQVï

ìë

ìê

ìê

ìé

',1

',3

2

2

'DWD ,Q 1HJDWLYH DQG 'DWD ,Q 3RVLWLYHï 'LIIHUHQWLDO GULYHU SDLU FRQQHFWHG
WR WKH $8, WUDQVFHLYHU ', FLUFXLWï

ìé ìè /, , /LQN ,QWHJULW\ 7HVW (QDEOHï /LQN LQWHJULW\ WHVWLQJ LV HQDEOHG ZKHQ WKLV SLQ
LV WLHG +LJKï :LWK OLQN WHVW HQDEOHGñ WKH /;7äíë VHQGV WKH OLQN LQWHJULW\
VLJQDO LQ WKH DEVHQFH RI WUDQVPLW WUDIILFï ,W DOVR UHFRJQL]HV UHFHLYHG OLQN WHVW
SXOVHVñ LQGLFDWLQJ WKH UHFHLYH ZLUH SDLU LV SUHVHQW LQ WKH DEVHQFH RI WUDQVPLW
WUDIILFï

ìè

ìç

ìç

ìæ

73,1

73,3

,

,

7ZLVWHGð3DLU 5HFHLYH ,QSXWVï 'LIIHUHQWLDO UHFHLYH LQSXWV IURP WKH WZLVWHGð
SDLU LQSXW ILOWHUï

ìæ ìå 64( ,î2 6LJQDO 4XDOLW\ (UURU 7HVW (QDEOHï 64( LV HQDEOHG ZKHQ WKLV SLQ LV WLHG
+LJKï :KHQ HQDEOHGñ WKH /;7äíë VHQGV WKH VLJQDO TXDOLW\ HUURU WHVW
VHTXHQFH WR WKH &, RI WKH $8, FDEOH DIWHU HYHU\ VXFFHVVIXO WUDQVPLVVLRQ WR
WKH PHGLDï ,Q 7HVW PRGHñ 64( EHFRPHV D ëí 0+] RXWSXWï

ìå ìä 0'ì , 0RGH 6HOHFW ìï 6HOHFWV RSHUDWLQJ PRGHV LQ FRQMXQFWLRQ ZLWK 0'íï õ6HH
7DEOH ëïô 0'ì FORFN LQSXW EHWZHHQ ëïí DQG ëïè 0+] HQDEOHV 7HVW PRGHï

ìä ëí 5%,$6 ¤ 5HVLVWRU %LDV &RQWUROï %LDV FRQWURO SLQ IRU WKH RSHUDWLQJ FLUFXLWï %LDV VHW
IURP H[WHUQDO UHVLVWRU WR JURXQGï ([WHUQDO UHVLVWRU YDOXH  ìëïé NΩ õ� ìøôï

ëí ëì 9&&ì , 3RZHU 6XSSO\ ìï òè 9 SRZHU VXSSO\ï

ëì

ëé

ëë

ëè

7321

7323

2

2

7ZLVWHGð3DLU 7UDQVPLW 2XWSXWVï 7UDQVPLW GULYHUV WR WKH WZLVWHGðSDLU
RXWSXW ILOWHUï 7KH RXWSXW LV 0DQFKHVWHU HQFRGHG DQG SUHðGLVWRUWHG WR PHHW
WKH ìí%$6(ð7 WHPSODWHï

ëë ëê 9&&ë , 3RZHU 6XSSO\ ëï òè 9 SRZHU VXSSO\ï

ëê ëé *1'ë ¤ *URXQG ëï *URXQGï

ëè ëç /('3î6 2 3RODULW\î6WDWXV /(' 'ULYHUï $FWLYH /RZñ RSHQ GUDLQ /(' GULYHUï
,Q QRUPDO PRGHñ /('3î6 LV DFWLYH ZKHQ UHYHUVHG SRODULW\ LV GHWHFWHGï
,I /('- LV WLHG WR JURXQGñ /('3î6 LQGLFDWHV PXOWLSOH VWDWXV FRQGLWLRQV DV
VKRZQ LQ )LJXUH ììã 2Q VROLG  1RUPDOñ ì %OLQN  /LQN 'RZQñ
ë %OLQNV  -DEEHUñ è %OLQNV  3RODULW\ 5HYHUVHGï

ëç ëæ /('7 2 7UDQVPLW /(' 'ULYHUï $FWLYH /RZñ RSHQ GUDLQ GULYHU IRU WKH 7UDQVPLW
LQGLFDWRU /('ï 2XWSXW LV DFWLYH GXULQJ WUDQVPLWï

ëæ ëå /('5 2 5HFHLYH /(' 'ULYHUï $FWLYH /RZñ RSHQ GUDLQ GULYHU IRU WKH 5HFHLYH
LQGLFDWRU /('ï 2XWSXW LV DFWLYH GXULQJ UHFHLYHï

ëå ì /('& 2 &ROOLVLRQ /(' 'ULYHUï $FWLYH /RZñ RSHQ GUDLQ GULYHU IRU WKH &ROOLVLRQ
LQGLFDWRU /('ï 2XWSXW LV DFWLYH ZKHQ D FROOLVLRQ RFFXUVï

7DEOH ìã /;7äíë 6LJQDO 'HVFULSWLRQV ¤ FRQWLQXHG

',3 3/&& 6\PERO ,î2 'HVFULSWLRQ
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/;7äíë)81&7,21$/ '(6&5,37,21

,QWURGXFWLRQ
7KH /;7äíë 0HGLD $WWDFKPHQW 8QLW õ0$8ô LQWHUIDFHV
WKH $WWDFKPHQW 8QLW ,QWHUIDFH õ$8,ô WR WKH XQVKLHOGHG
WZLVWHGðSDLU FDEOHVñ WUDQVIHUULQJ GDWD LQ ERWK GLUHFWLRQV
EHWZHHQ WKH WZRï 7KH $8, VLGH RI WKH LQWHUIDFH FRPSULVHV
WKUHH FLUFXLWVã 'DWD 2XWSXW õ'2ôñ 'DWD ,QSXW õ',ô DQG &RQð
WURO ,QWHUIDFH õ&,ôï 7KH WZLVWHGðSDLU QHWZRUN VLGH RI WKH
LQWHUIDFH FRPSULVHV WZR FLUFXLWVã 7ZLVWHGð3DLU ,QSXW õ73,ô
DQG 7ZLVWHGð3DLU 2XWSXW õ732ôï ,Q DGGLWLRQ WR WKHVH ILYH
EDVLF FLUFXLWVñ WKH /;7äíë DOVR FRQWDLQVã FU\VWDO RVFLOODWRU
FLUFXLWU\ñ VHSDUDWH SRZHU DQG JURXQG SLQV IRU DQDORJ DQG
GLJLWDO FLUFXLWVñ PRGH VHOHFWLRQ ORJLF õVHH 7DEOH ëô DQG VL[
/(' GULYHUV IRU VWDWXV LQGLFDWLRQVï

)XQFWLRQV DUH GHILQHG IURP WKH $8, VLGH RI WKH LQWHUIDFHï
7KH /;7äíë 7UDQVPLW IXQFWLRQ UHIHUV WR GDWD WUDQVPLWWHG
E\ WKH 'DWD 7HUPLQDO (TXLSPHQW õ'7(ô WKURXJK WKH $8,
DQG 0$8 WR WKH WZLVWHGðSDLU QHWZRUNï 7KH /;7äíë
5HFHLYH IXQFWLRQ UHIHUV WR GDWD UHFHLYHG E\ WKH '7(
WKURXJK WKH 0$8 DQG $8, IURP WKH WZLVWHGðSDLU QHWZRUNï
,Q DGGLWLRQ WR EDVLF WUDQVPLW DQG UHFHLYH IXQFWLRQVñ WKH
/;7äíë SHUIRUPV DOO UHTXLUHG IXQFWLRQV GHILQHG E\ WKH
,((( åíëïê ìí%$6(ð7 0$8 VSHFLILFDWLRQ VXFK DV FROOLð
VLRQ GHWHFWLRQñ OLQN LQWHJULW\ WHVWLQJñ 6LJQDO 4XDOLW\ (UURU
õ64(ôñ MDEEHU FRQWURO DQG ORRSEDFNï

7UDQVPLW )XQFWLRQ
7KH /;7äíë WUDQVIHUV 0DQFKHVWHU HQFRGHG GDWD IURP WKH
$8, SRUW RI WKH '7( õWKH '2 FLUFXLWô WR WKH WZLVWHGðSDLU
QHWZRUN õWKH 732 FLUFXLWôï 7KH RXWSXW VLJQDO RQ 7321 DQG
7323 LV SUHðGLVWRUWHG WR PHHW WKH ìí %$6(ð7 MLWWHU WHPð
SODWHñ DQG ILOWHUHG WR PHHW )&& UHTXLUHPHQWVï 7KH RXWSXW

ZDYHIRUP õDIWHU WKH WUDQVPLW ILOWHUô LV VKRZQ LQ )LJXUH ëï
,I WKH GLIIHUHQWLDO LQSXWV DW WKH '2 FLUFXLW IDOO EHORZ æèø RI
WKH WKUHVKROG OHYHO IRU å ELW WLPHV õW\SLFDOôñ WKH /;7äíë
WUDQVPLW IXQFWLRQ ZLOO HQWHU WKH LGOH VWDWHï 'XULQJ LGOH SHULð
RGVñ WKH /;7äíë WUDQVPLWV OLQN LQWHJULW\ WHVW SXOVHV RQ WKH
732 FLUFXLWï

)LJXUH ëã /;7äíë 732 2XWSXW :DYHIRUP

5HFHLYH )XQFWLRQ
7KH /;7äíë UHFHLYH IXQFWLRQ WUDQVIHUV VHULDO GDWD IURP WKH
WZLVWHGðSDLU QHWZRUN õWKH 73, FLUFXLWô WR WKH '7( õRYHU WKH
', FLUFXLW RI WKH $8,ôï $Q LQWHUQDO VTXHOFK IXQFWLRQ GLVð
FULPLQDWHV QRLVH IURP OLQN WHVW SXOVHV DQG YDOLG GDWD
VWUHDPVï 2QO\ YDOLG GDWD VWUHDPV DFWLYDWH WKH UHFHLYH IXQFð
WLRQï ,I WKH GLIIHUHQWLDO LQSXWV DW WKH 73, FLUFXLW IDOO EHORZ
æèø RI WKH WKUHVKROG OHYHO õXQVTXHOFKHGô IRU å ELW WLPHV
õW\SLFDOôñ WKH /;7äíë UHFHLYH IXQFWLRQ ZLOO HQWHU WKH LGOH
VWDWHï 7KH 73, WKUHVKROG FDQ EH UHGXFHG E\ DSSUR[LPDWHO\
ê G% WR DOORZ IRU ORQJHU ORRSV LQ ORZðQRLVH HQYLURQPHQWVï
7KH UHGXFHG WKUHVKROG LV VHOHFWHG ZKHQ 0'ì  /RZ DQG
0'í  +LJKï

3RODULW\ 5HYHUVH )XQFWLRQ
7KH /;7äíë SRODULW\ UHYHUVH IXQFWLRQ XVHV ERWK OLQN SXOVHV
DQG HQGðRIðIUDPH GDWD WR GHWHUPLQH SRODULW\ RI WKH UHFHLYHG
VLJQDOï $ UHYHUVHG SRODULW\ FRQGLWLRQ LV GHWHFWHG ZKHQ
HLJKW RSSRVLWH UHFHLYH OLQN SXOVHV DUH GHWHFWHG ZLWKRXW
UHFHLSW RI D OLQN SXOVH ZLWK WKH H[SHFWHG SRODULW\ï 5HYHUVHG
SRODULW\ LV DOVR GHWHFWHG LI IRXU IUDPHV DUH UHFHLYHG ZLWK D
UHYHUVHG VWDUWðRIðLGOHï :KHQHYHU SRODULW\ LV UHYHUVHGñ WKHVH
WZR FRXQWHUV DUH UHVHW WR ]HURï ,I WKH /;7äíë HQWHUV WKH
OLQN IDLO VWDWHñ DQG QR GDWD RU OLQN SXOVHV DUH UHFHLYHG ZLWKLQ
äç WR ìëå PVñ WKH SRODULW\ LV UHVHW WR WKH GHIDXOW QRQðIOLSSHG
FRQGLWLRQï ,I /LQN ,QWHJULW\ LV GLVDEOHGñ SRODULW\ GHWHFWLRQ
LV EDVHG RQO\ RQ UHFHLYHG GDWD SXOVHVï

7DEOH ëã 0RGH 6HOHFW 2SWLRQV

0'ì 0'í 0RGH

/RZ /RZ ìí%$6(ð7 FRPSOLDQW 0$8

/RZ +LJK 5HGXFHG VTXHOFK OHYHO

+LJK /RZ +DOI FXUUHQW $8, GULYHU

+LJK +LJK '2ñ ', ÷ &, SRUWV GLVDEOHG

+LJK &ORFN 7HVW 0RGHñ -DEEHU RQ

/RZ &ORFN 7HVW PRGHñ -DEEHU GLVDEOHG
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/;7äíë )XQFWLRQDO 'HVFULSWLRQ

&ROOLVLRQ 'HWHFWLRQ )XQFWLRQ
7KH FROOLVLRQ GHWHFWLRQ IXQFWLRQ RSHUDWHV RQ WKH WZLVWHGð
SDLU VLGH RI WKH LQWHUIDFHï $ FROOLVLRQ LV GHILQHG DV WKH
VLPXOWDQHRXV SUHVHQFH RI YDOLG VLJQDOV RQ ERWK WKH 73, FLUð
FXLW DQG WKH 732 FLUFXLWï 7KH /;7äíë UHSRUWV FROOLVLRQV WR
WKH $8, E\ VHQGLQJ D ìí 0+] VLJQDO RYHU WKH &, FLUFXLWï
7KH FROOLVLRQ UHSRUW VLJQDO LV RXWSXW QR PRUH WKDQ ä ELW
WLPHV õ%7ô DIWHU WKH FKLS GHWHFWV D FROOLVLRQï ,I WKH 73, FLUð
FXLW EHFRPHV DFWLYH ZKLOH WKHUH LV DFWLYLW\ RQ WKH 732 FLUð
FXLWñ WKH 73, GDWD LV SDVVHG WR WKH '7( RYHU WKH ', FLUFXLWñ
GLVDEOLQJ WKH ORRSEDFNï )LJXUH ê LV D VWDWH GLDJUDP RI WKH
/;7äíë FROOLVLRQ GHWHFWLRQ IXQFWLRQ õUHIHU WR ,((( åíëïê
ìí%$6(ð7 VSHFLILFDWLRQôï

)LJXUH êã &ROOLVLRQ 'HWHFWLRQ )XQFWLRQ

/RRSEDFN )XQFWLRQ
7KH /;7äíë ORRSEDFN IXQFWLRQ RSHUDWHV LQ FRQMXQFWLRQ
ZLWK WKH WUDQVPLW IXQFWLRQï 'DWD WUDQVPLWWHG E\ WKH '7( LV
LQWHUQDOO\ ORRSHG EDFN ZLWKLQ WKH /;7äíë IURP WKH '2
SLQV WR WKH ', SLQV DQG UHWXUQHG WR WKH '7(ï 7KH ORRSEDFN
IXQFWLRQ LV GLVDEOHG ZKHQ D GDWD FROOLVLRQ RFFXUVñ FOHDULQJ
WKH ', FLUFXLW IRU WKH 73, GDWDï /RRSEDFN LV DOVR GLVDEOHG
GXULQJ OLQN IDLO DQG MDEEHU VWDWHVï

64( 7HVW )XQFWLRQ
)LJXUH é LV D VWDWH GLDJUDP RI WKH 64( 7HVW IXQFWLRQï 7KH
64( WHVW IXQFWLRQ LV HQDEOHG ZKHQ WKH 64( SLQ LV WLHG
+LJKï :KHQ HQDEOHGñ WKH 64( WHVW VHTXHQFH LV WUDQVPLWWHG
WR WKH FRQWUROOHU DIWHU HYHU\ VXFFHVVIXO WUDQVPLVVLRQ RQ WKH
ìí%$6(ð7 QHWZRUNï :KHQ D VXFFHVVIXO WUDQVPLVVLRQ LV
FRPSOHWHGñ WKH /;7äíë WUDQVPLWV WKH 64( VLJQDO WR WKH
$8, RYHU WKH &, FLUFXLW IRU ìí %7 � è %7ï 7KH 64( IXQFð
WLRQ FDQ EH GLVDEOHG IRU KXE DSSOLFDWLRQV E\ W\LQJ WKH 64(
SLQ WR JURXQGï

)LJXUH éã 64( )XQFWLRQ

,GOH

3RZHU 2Q$

&ROOLVLRQ

732 '2
', 73,
&, 64(

2XWSXW

732 '2
', '2

,QSXW

', 73,

'2 $FWLYH ∗
73, ,GOH ∗
;0,7 (QDEOH

'2 $FWLYH ∗
73, $FWLYH ∗
;0,7 (QDEOH

$
$

'2 $FWLYH ∗
73, $FWLYH ∗
;0,7 (QDEOH

'2 $FWLYH ∗ 73, ,GOH

'2 ,GOH ò
;0,7 'LVDEOH

'2 ,GOH

73, ,GOH

73, $FWLYH

2XWSXW ,GOH

2XWSXW 'HWHFWHG

3RZHU 2Q

'2 $FWLYH

64( :DLW 7HVW

6WDUWB64(B7HVWBB:DLWB7LPHU

64( 7HVW

6WDUWB64(B7HVWB7LPHU
&, 64(

64(B7HVWBB:DLWB7LPHUB'RQH ∗
;0,7 (QDEOH

'2 ,GOH

64(B7HVWB7LPHUB'RQH

;0,7 'LVDEOH
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-DEEHU &RQWURO )XQFWLRQ
)LJXUH è LV D VWDWH GLDJUDP RI WKH /;7äíë -DEEHU FRQWURO
IXQFWLRQï 7KH /;7äíë RQðFKLS ZDWFKGRJ WLPHU SUHYHQWV
WKH '7( IURP ORFNLQJ LQWR D FRQWLQXRXV WUDQVPLW PRGHï
:KHQ D WUDQVPLVVLRQ H[FHHGV WKH WLPH OLPLWñ WKH :DWFKGRJ
WLPHU GLVDEOHV WKH WUDQVPLW DQG ORRSEDFN IXQFWLRQVñ DQG
VHQGV WKH 64( VLJQDO WR WKH '7( RYHU WKH &, FLUFXLWï 2QFH
WKH /;7äíë LV LQ WKH MDEEHU VWDWHñ WKH '2 FLUFXLW PXVW
UHPDLQ LGOH IRU D SHULRG RI éäì WR èëè PV EHIRUH LW ZLOO H[LW
WKH MDEEHU VWDWHï

)LJXUH èã -DEEHU &RQWURO )XQFWLRQ

/LQN ,QWHJULW\ 7HVW )XQFWLRQ
)LJXUH ç LV D VWDWH GLDJUDP RI WKH /;7äíë /LQN ,QWHJULW\
7HVW )XQFWLRQï 7KH /LQN ,QWHJULW\ 7HVW LV XVHG WR GHWHUPLQH
WKH VWDWXV RI WKH UHFHLYH VLGH WZLVWHGðSDLU FDEOHï 7KH OLQN
LQWHJULW\ WHVW LV HQDEOHG ZKHQ WKH /, SLQ LV WLHG +LJKï :KHQ
HQDEOHGñ WKH UHFHLYHU UHFRJQL]HV OLQN LQWHJULW\ SXOVHV ZKLFK
DUH WUDQVPLWWHG LQ WKH DEVHQFH RI UHFHLYH WUDIILFï ,I QR VHULDO
GDWD VWUHDP RU OLQN LQWHJULW\ SXOVHV DUH GHWHFWHG ZLWKLQ èí ð
ìèí PVñ WKH FKLS HQWHUV D OLQN IDLO VWDWH DQG GLVDEOHV WKH
WUDQVPLW DQG ORRSEDFN IXQFWLRQVï 7KH /;7äíë LJQRUHV DQ\
OLQN LQWHJULW\ SXOVH ZLWK LQWHUYDO OHVV WKDQ ë ð æ PVï 7KH
/;7äíë ZLOO UHPDLQ LQ WKH OLQN IDLO VWDWH XQWLO LW GHWHFWV
HLWKHU D VHULDO GDWD SDFNHW RU WZR RU PRUH OLQN LQWHJULW\
SXOVHVï

7HVW 0RGH
7KH /;7äíë 7HVW PRGH LV VHOHFWHG ZKHQ D ë ð ëïè 0+]
FORFN LV LQSXW RQ WKH 0'í PRGH VHOHFW SLQï 7HVW PRGH VHWV
WKH LQWHUQDO FRXQWHU FKDLQV WR UXQ DW ìíëé WLPHV WKHLU QRUPDO
VSHHGï 7KH PD[LPXP WUDQVPLW WLPHñ XQMDE WLPHñ /LQN
,QWHJULW\ WLPLQJ DQG /(' WLPLQJ DUH UHGXFHG E\ D IDFWRU RI
ìíëéï 'XULQJ WHVW RSHUDWLRQñ ìí 0+] DQG ëí 0+] VLJQDOV
DUH RXWSXW RQ WKH 35& DQG 64( SLQVñ UHVSHFWLYHO\ï :KHQ
7HVW PRGH LV VHOHFWHGñ WKH 64( IXQFWLRQ FDQQRW EH GLVDEOHGï
,Q 7HVW PRGH WKH 35& IXQFWLRQ FDQ EH GLVDEOHG E\ WKH /,
SLQï -DEEHU FDQ EH GLVDEOHG E\ VHWWLQJ 0'ì /RZï

1R 2XWSXW

1RQMDEEHU 2XWSXW

6WDUWB;0,7B0$;B7LPHU

3RZHU 2Q

'2 $FWLYH

-DE

;0,7 'LVDEOH
/3%. 'LVDEOH

&, 64(

8QMDE :DLW

6WDUWB8QMDEB7LPHU
;0,7 'LVDEOH
/3%. 'LVDEOH

&, 64(

'2 $FWLYH ∗
;0,7B0D[B7LPHUB'RQH

'2 ,GOH

'2 ,GOH

8QMDEB 7LPHUB'RQH '2 $FWLYH ∗
8QMDEB7LPHUB1RWB'RQH
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/;7äíë )XQFWLRQDO 'HVFULSWLRQ

)LJXUH çã /LQN ,QWHJULW\ 7HVW )XQFWLRQ

,GOH 7HVW

6WDUWB/LQNB/RVVB7LPHU
6WDUWB/LQNB7HVWB0LQB7LPHU

3RZHU 2Q

/LQN 7HVW )DLO 5HVHW

/LQNB&RXQW í
;0,7 'LVDEOH
5&95 'LVDEOH
/3%. 'LVDEOH

/LQNB/RVVB7LPHUB'RQH
∗ 73, ,GOH
∗ /LQNB7HVWB5FYG )DOVH

73, $FWLYH ò
õ/LQNB7HVWB5FYG 7UXH
∗ /LQNB7HVWB0LQB7LPHUB'RQHô

/LQN 7HVW )DLO :DLW

;0,7 'LVDEOH
5&95 'LVDEOH
/3%. 'LVDEOH

/LQNB&RXQW /LQNB&RXQW ò ì

/LQN 7HVW )DLO

6WDUWB/LQNB7HVWB0LQB7LPHU
6WDUWB/LQNB7HVWB0D[B7LPHU

;0,7 'LVDEOH
5&95 'LVDEOH
/3%. 'LVDEOH

/LQNB7HVWB5FYG )DOVH
∗ 73, ,GOH

73, $FWLYH

73, $FWLYH /LQNB7HVWB5FYG ,GOH
∗ 73, ,GOH

/LQN 7HVW )DLO ([WHQGHG

;0,7 'LVDEOH
5&95 'LVDEOH
/3%. 'LVDEOH

73, $FWLYH ò
/LQNB&RXQW /&B0D[ /LQNB7HVWB0LQB7LPHUB'RQH

∗ /LQNB7HVWB5FYG 7UXH

õ73, ,GOH ∗ /LQNB7HVWB0D[B7LPHUB'RQHô ò
õ/LQNB7HVWB0LQB7LPHUB1RWB'RQH
∗ /LQNB7HVWB5FYG 7UXHô

73, ,GOH ∗
'2 ,GOH



ììðéç

L1

/;7äíë (WKHUQHW 7ZLVWHGð3DLU 0HGLD $WWDFKPHQW 8QLW

/;7äíë$33/,&$7,21 ,1)250$7,21

([WHUQDO 0$8
)LJXUH æ VKRZV WKH /;7äíë LQ D W\SLFDO H[WHUQDO 0$8
DSSOLFDWLRQñ LQWHUIDFLQJ EHWZHHQ DQ $8, DQG WKH 5-éè FRQð
QHFWRUV RI WKH WZLVWHGðSDLU QHWZRUNï $ ëí 0+] FU\VWDO õRU
FHUDPLF UHVRQDWRUô FRQQHFWHG DFURVV &/., DQG &/.2
SURYLGHV WKH UHTXLUHG FORFN VLJQDOï 7UDQVPLW DQG UHFHLYH
ILOWHUV DUH UHTXLUHG LQ WKH 732 DQG 73, FLUFXLWVï 'HWDLOV RI
WKH WUDQVPLW DQG UHFHLYH ILOWHUV DUH VKRZQ LQ )LJXUHV å DQG
äñ UHVSHFWLYHO\ï õ'LIIHUHQWLDO ILOWHUV DUH DOVR UHFRPPHQGHGïô

,QWHUQDO 0$8
)LJXUH ìí VKRZV DQ LQWHUQDO 0$8 DSSOLFDWLRQ ZKLFK WDNHV
DGYDQWDJH RI WKH /;7äíë©V XQLTXH $8,îìí%$6(ð7
VZLWFKLQJ IHDWXUH WR VHOHFW HLWKHU WKH 'ðFRQQHFWRU õ$8,ô RU

WKH 5-éè FRQQHFWRU õìí%$6(ð7ôï 1R WHUPLQDWLRQ UHVLVWRUV
DUH XVHG RQ WKH /;7äíë VLGH RI WKH $8, LQWHUIDFH WR SUHð
YHQW LPSHGDQFH PLVPDWFK ZLWK WKH GURS FDEOHï 7KH KDOI
FXUUHQW GULYH PRGH LV XVHG WR PDLQWDLQ WKH VDPH YROWDJH
OHYHOV LQ WKH DEVHQFH RI WHUPLQDWLRQ UHVLVWRUVï 7KLV DSSOLFDð
WLRQ XVHV FDSDFLWLYH FRXSOLQJ LQVWHDG RI WUDQVIRUPHU FRXð
SOLQJï 0'ì LV WLHG +LJK VR 0'í IXQFWLRQV DV WKH PRGH
FRQWURO VZLWFKï

:KHQ 0'í LV /RZñ WKH KDOI FXUUHQW GULYH PRGH LV VHOHFWHGï
:KHQ 0'í LV +LJKñ WKH /;7äíë LV HIIHFWLYHO\ UHPRYHG
IURP WKH FLUFXLWï 7KH äíë $8, SRUWV õ'2ñ ', DQG &,ô DUH
GLVDEOHG LVRODWLQJ WKH /;7äíë IURP WKH $8,ï 7KH /;7äíë
', DQG &, SRUWV JR WR D KLJK LPSHGDQFH VWDWH DQG WKH '2
SRUW LV LJQRUHGï 7R LPSOHPHQW DQ DXWRðVHOHFW IXQFWLRQñ
/('/ FDQ EH WLHG WR 0'íï 7KLV DFWLYDWHV WKH äíëî$8,
LQWHUIDFH ZKHQ WKH 73 OLQN LV DFWLYH õGDWD RU OLQN LQWHJULW\
SXOVHVô DQG GLVDEOHV LW ZKHQ WKH OLQN LV LQDFWLYHï

)LJXUH æã Typical External MAU Application

5-éè

7323

7321

73,3

73,1

/('-

/('&

/('7

/('5

/('/

/('3î6

5%,$6
0'2
0'ì

*1'ì
*1'ë

'23

'21

',3

',1

&,3

&,1

9&&ì

9&&ë

35&

64(

/,

&ì

ëí 0+]

&ë

&/., &/.2

æå Ωæå Ω

ìãì

æå Ωæå Ω

ìãì

æå Ωæå Ω

ìãì

$8,

7Rî)URP
'DWD

7HUPLQDO
(TXLSPHQW

òè9

ìïí µ) 7DQWDOXP

íïì µ)

ìëïé kΩ �1%

òè9

ìãì

ìãì
íïì µ)

èíΩ �1%

èíΩ �1%

éæïèΩ �1%

éæïèΩ �1%

7ZLVWHGð3DLU
7Rî)URP
1HWZRUN

ê

7[ )LOWHU

7[ )LOWHU

5[ )LOWHU

5[ )LOWHU

ë

ì

ì 7\SLFDOO\ñ UHVLVWRUV RQ WKH $8,
VLGH RI WKH WUDQVIRUPHU DUH
DOUHDG\ SUHVHQW LQ WKH WHUPLQDOï
,I WHUPLQDWLRQ UHVLVWRUV DUH
SUHVHQW LQ WKH WHUPLQDOñ WKH
VKDGHG UHVLVWRUV DUH QRW
UHTXLUHGï

ë $ ëí 0+] õ�1%ô FU\VWDO RU
FHUDPLF UHVRQDWRU PD\ EH
XVHG DW &/.,î&/.2ï

ê 6XLWDEOH LQWHJUDWHG ILOWHUîWUDQVð
IRUPHUV LQFOXGH )LO0DJ
æå=ììëí%â 9DORU 37êåææâ DQG
+$/2 (OHFWURQLFV )'íëðìíì*
DQG )'ìëðìíì*

/
;
7
äí
ë
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)LJXUH åã 7\SLFDO 7UDQVPLW )LOWHU )LJXUH äã 7\SLFDO 5HFHLYH )LOWHU

,1 287
,1 287

)LJXUH ìíã  Typical Internal MAU Application

5-éè

7323

7321

73,3

73,1

/('-

/('&

/('7

/('5

/('/

/('3î6

5%,$6
*1'ì
*1'ë

'23

'21

',3

',1

&,3

&,1

9&&ì
9&&ë
35&
64(
/,
0'ì
0'í

&ì

ëí 0+]

&ë

&/., &/.2

æå Ω

(QFRGHUî
'HFRGHU

7Rî)URP
&RQWUROOHU

òè9

ìïí µ) 7DQWDOXP

íïì µ)

ìëïé kΩ �1%

òè9

ìãì

ìãì
íïì µ)

èíΩ �1%

èíΩ �1%

éæïèΩ �1%

éæïèΩ �1%

7ZLVWHGð3DLU
7Rî)URP
1HWZRUN

7[ )LOWHU

7[ )LOWHU

5[ )LOWHU

5[ )LOWHU

127(ã
&RQQHFW /('/ WR 0'2
WR LPSOHPHQW DXWRðVHOHFW

æå Ω

æå Ω

íïì µ)

íïì µ)

íïì µ)

íïì µ)

íïì µ)

íïì µ)

'ð&RQQHFWRU

$FWLYDWH
0$8

åíëê
åêäì
æääì

/
;
7
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/;7äíë7(67 63(&,),&$7,216

127(

7KH PLQLPXP DQG PD[LPXP YDOXHV LQ 7DEOHV ê WKURXJK ä DQG )LJXUH ìì UHSUHVHQW WKH SHUIRUPDQFH VSHFLILFDWLRQV
RI WKH /;7äíë DQG DUH JXDUDQWHHG E\ WHVWñ H[FHSW ZKHUH QRWHG E\ GHVLJQï

7DEOH êã $EVROXWH 0D[LPXP 9DOXHV

3DUDPHWHU 6\PERO 0LQ 0D[ 8QLWV

6XSSO\ YROWDJH 9&& ðíïê ç 9

$PELHQW RSHUDWLQJ WHPSHUDWXUH 7$ í æí �&

6WRUDJH WHPSHUDWXUH 767* ðçè òìèí �&

&$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

7DEOH éã 5HFRPPHQGHG 2SHUDWLQJ &RQGLWLRQV

3DUDPHWHU 6\PERO 0LQ 7\S 0D[ 8QLWV 7HVW &RQGLWLRQV

5HFRPPHQGHG VXSSO\ YROWDJHìñ ë 9&& éïæè èïí èïëè 9 ¤

5HFRPPHQGHG RSHUDWLQJ WHPSHUDWXUH 723 í ¤ æí �& ¤

ëï 9ROWDJHV ZLWK UHVSHFW WR JURXQG XQOHVV RWKHUZLVH VSHFLILHGï
êï 0D[LPXP YROWDJH GLIIHUHQWLDO EHWZHHQ 9&&ì DQG 9&&ë PXVW QRW H[FHHG íïê 9ï

7DEOH èã ,î2 (OHFWULFDO &KDUDFWHULVWLFV õ2YHU 5HFRPPHQGHG 5DQJHô

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

,QSXW /RZ YROWDJHë 9,/ ¤ ¤ íïå 9 ¤

,QSXW +LJK YROWDJHë 9,+ ëïí ¤ ¤ 9 ¤

2XWSXW /RZ YROWDJH
õ2SHQ GUDLQ /(' GULYHUô

92// ¤ ¤ íïæ 9 ,2//  ìí P$

6XSSO\ &XUUHQW

õ9&&ì 9&&ë èïëè 9ô

,&& ¤ çí æí P$ /LQH ,GOH

¤ ìëè ìéí P$ /LQH $FWLYHñ
WUDQVPLWWLQJ DOO RQHV

,QSXW /HDNDJH &XUUHQWê ,// ¤ �ì �ìí �$ ,QSXW EHWZHHQ9&& DQG
*1'

7KUHH VWDWH OHDNDJH FXUUHQW õKLJK =ô ,76 ¤ �ì �ìí �$ 2XWSXW EHWZHHQ 9&&

DQG *1'

ìï 7\SLFDO YDOXHV DUH DW ëè �& DQG DUH IRU GHVLJQ DLG RQO\â QRW JXDUDQWHHG DQG QRW VXEMHFW WR SURGXFWLRQ WHVWLQJï
ëï 0'íñ 0'ìñ 64(ñ 35&ñ DQG /, SLQVï 0'í FORFN õWHVW PRGHô PXVW EH &026 OHYHO LQSXWï
êï 1RW LQFOXGLQJ 73,1ñ 73,3ñ '23ñ RU '21ï
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/;7äíë 7HVW 6SHFLILFDWLRQV

7DEOH çã $8, (OHFWULFDO &KDUDFWHULVWLFV õ2YHU 5HFRPPHQGHG 5DQJHô

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

,QSXW /RZ FXUUHQW ,,/ ¤ ¤ ðæíí �$ ¤

,QSXW +LJK FXUUHQW ,,+ ¤ ¤ èíí �$ ¤

'LIIHUHQWLDO RXWSXW YROWDJH 92' �èèí ¤ �ìëíí P9 ¤

'LIIHUHQWLDO VTXHOFK WKUHVKROG 9'6 ¤ ëëí ¤ P9 ¤

5HFHLYH LQSXW LPSHGDQFH 5= ¤ ëí ¤ NΩ %HWZHHQ '23 DQG '21

ìï 7\SLFDO YDOXHV DUH DW ëè �& DQG DUH IRU GHVLJQ DLG RQO\â QRW JXDUDQWHHG DQG QRW VXEMHFW WR SURGXFWLRQ WHVWLQJï

7DEOH æã 7UDQVPLW &KDUDFWHULVWLFV õ2YHU 5HFRPPHQGHG 5DQJHô

3DUDPHWHU 6\P 0LQLPXP 7\SLFDOì 0D[LPXP 8QLWV 7HVW &RQGLWLRQV

7UDQVPLW RXWSXW LPSHGDQFH =287 ¤ è ¤ Ω −

7UDQVPLW WLPLQJ MLWWHU DGGLWLRQë ¤ ¤ ¤ �å QV $IWHU 7[ ILOWHUñ
í OLQH OHQJWK

7UDQVPLW WLPLQJ MLWWHU DGGLWLRQë ¤ ¤ ¤ �êïè QV $IWHU 7[ ILOWHU DQG
OLQH PRGHO VSHFLILHG
E\ ,((( åíëïê IRU
ìí%$6(ð7

ìï 7\SLFDO YDOXHV DUH DW ëè� & DQG DUH IRU GHVLJQ DLG RQO\â QRW JXDUDQWHHG DQG QRW VXEMHFW WR SURGXFWLRQ WHVWLQJï
ëï 3DUDPHWHU LV JXDUDQWHHG E\ GHVLJQâ QRW VXEMHFW WR SURGXFWLRQ WHVWLQJï

7DEOH åã 5HFHLYH &KDUDFWHULVWLFV õ2YHU 5HFRPPHQGHG 5DQJHô

3DUDPHWHU 6\P 0LQLPXP 7\SLFDOì 0D[LPXP 8QLWV 7HVW &RQGLWLRQV

5HFHLYH LQSXW LPSHGDQFH =,1 ¤ ëí ¤ NΩ %HWZHHQ 73,3î73,1

'LIIHUHQWLDO VTXHOFK WKUHVKROG 9'6 ¤ éëí ¤ P9 ¤

5HGXFHG VTXHOFK WKUHVKROG 9'65 ¤ êíí ¤ P9 ¤

5HFHLYH WLPLQJ MLWWHU DGGLWLRQë ¤ ¤ ¤ ìïè QV ¤

ìï 7\SLFDO YDOXHV DUH DW ëè� & DQG DUH IRU GHVLJQ DLG RQO\â QRW JXDUDQWHHG DQG QRW VXEMHFW WR SURGXFWLRQ WHVWLQJï
ëï 3DUDPHWHU LV JXDUDQWHHG E\ GHVLJQâ QRW VXEMHFW WR SURGXFWLRQ WHVWLQJï
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7DEOH äã 6ZLWFKLQJ &KDUDFWHULVWLFV õ2YHU 5HFRPPHQGHG 5DQJHô

3DUDPHWHU 0LQ 7\Sì 0D[ 8QLWV

-DEEHU 7LPLQJ 0D[LPXP WUDQVPLW WLPH ë äåïè ¤ ìêì PV

8QMDE WLPH ë éäì ¤ èëè PV

7LPH IURP -DEEHU WR &6í RQ &,3î&,1 ê í ¤ äíí QV

/LQN ,QWHJULW\ 7LPLQJ 7LPH OLQN ORVV ë çè ¤ çç PV

7LPH EHWZHHQ /LQN ,QWHJULW\ 3XOVHV ë ä ¤ ìì PV

,QWHUYDO IRU YDOLG UHFHLYH /LQN ,QWHJULW\ 3XOVHV ë éïì ¤ çè PV

&ROOLVLRQ 7LPLQJ 6LPXOWDQHRXV 73,î732 WR &62 VWDWH RQ &,1î&,3 í ¤ äíí QV

'2 ORRSEDFN WR 73, RQ ', ê êíí ¤ äíí QV

&6í VWDWH GHOD\ DIWHU 73,î'2 LGOH ¤ ¤ äíí QV

&6í +LJK SXOVH ZLGWK éí ¤ çí QV

&6í /RZ SXOVH ZLGWK éí ¤ çí QV

&6í IUHTXHQF\ ¤ ìí ¤ 0+]

64( 7LPLQJ 64( VLJQDO GXUDWLRQ èíí ¤ ìèíí QV

'HOD\ DIWHU ODVW SRVLWLYH WUDQVLWLRQ RI '2 íïç ¤ ìïç µV
/(' 7LPLQJ /('&ñ /('7ñ /('5 RQ WLPH ë ìíí ¤ ¤ PV

/('3î6 RQ WLPH ë õ6HH )LJXUH ììô ¤ ìçé ¤ PV

/('3î6 SHULRG ë õ6HH )LJXUH ììô ¤ êëå ¤ PV

*HQHUDO 5HFHLYH VWDUWðXS GHOD\ í ¤ èíí QV

7UDQVPLW VWDUWðXS GHOD\ í ¤ ëíí QV

/RRSEDFN VWDUWðXS GHOD\ í ¤ èíí QV

ìï 7\SLFDO YDOXHV DUH DW ëè �& DQG DUH IRU GHVLJQ DLG RQO\â QRW JXDUDQWHHG DQG QRW VXEMHFW WR SURGXFWLRQ WHVWLQJï
ëï 6ZLWFKLQJ WLPHV UHGXFHG E\ D IDFWRU RI ìíëé GXULQJ 7HVW PRGHï
êï 3DUDPHWHU LV JXDUDQWHHG E\ GHVLJQâ QRW VXEMHFW WR SURGXFWLRQ WHVWLQJï
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/;7äíë 7HVW 6SHFLILFDWLRQV

)LJXUH ììã /('3î6 6WDWXV ,QGLFDWLRQ 7LPLQJ

127(ã
ìï /('3î6 VWDWXV LQGLFDWLRQV DUH VKRZQ LQ RUGHU RI SULRULW\ñ LïHïñ /LQN )DLO LQGLFDWLRQ VXSHUVHGHV -DEEHU LQGLFDWLRQ ZKLFK VXSHUVHGHV 3RODULW\

5HYHUVH õZKHQ 35&  ìôï 5HYHUVHG SRODULW\ FRQGLWLRQV VXSHUVHGH /LQN )DLO FRQGLWLRQV ZKHQ 35&  í õ3RODULW\ &RUUHFWLRQ 'LVDEOHGôï $W
WKH /('/ LQGLFDWRUñ UHYHUVHG SRODULW\ FRQGLWLRQV DUH UHSRUWHG DV /LQN )DLO ZKHQ 35&  íï 7KLV DOORZV WKH XVHU WR GLVWLQJXLVK EHWZHHQ DFWXð
DO OLQN IDLOXUH DQG DSSDUHQW OLQN IDLOXUH GXH WR SRODULW\ UHYHUVDOï

/LQN )DLO

-DEEHU

3RODULW\
5HYHUVH

çèç PV éäë PV

äåé PV

ìïäçå V

êëå PV

ìçé PV
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