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$35,/ iaac
5HYLVLRQ iii
/;7eii
7i &68i,6'1 35, 7UDQVFHLYHU
*HQHUDO 'HVFULSWLRQ
7KH /;7eii LV WKH ILUVW IXOO\ LQWHJUDWHG WUDQVFHLYHU IRU 7i &68 DQG ,6'1 3ULPDU\ 5DWH ,QWHUIDFH o,6'1 35,o DSSOL FDWLRQV DW iieee 0ESVi 7KLV WUDQVFHLYHU RSHUDWHV RYHU cniii IHHW RI ee $:* WZLVWHGSDLU FDEOH ZLWKRXW DQ\ H[WHUQDO FRPSRQHQWVi 7R FRPSHQVDWH IRU VKRUWHU OLQHVn aeie G%n ie G%n DQG eeie G% IUHTXHQF\GHSHQGHQW WUDQVPLW /LQH %XLOG2XWV o/%2Vo DUH SURYLGHGi 7KH GHYLFH RIIHUV VHOHFWDEOH %a=6 HQFRGLQJiGHFRGLQJn DQG XQLSRODU RU ELSRODU GDWD ,i2i 7KH /;7eii DOVR SURYLGHV MLWWHU DWWHQXDWLRQ LQ HLWKHU WKH WUDQVPLW RU UHFHLYH GLUHFWLRQ VWDUWLQJ DW c +]n DQG LQFRUSRUDWHV D VHULDO LQWHUIDFH o6,2o IRU PLFURSURFHVVRU FRQWUROi 7KH /;7eii RIIHUV D YDULHW\ RI GLDJQRVWLF IHDWXUHV LQFOXG LQJ ORRSEDFNV DQG ORVV RI VLJQDO PRQLWRULQJi ,W XVHV DQ DGYDQFHG GRXEOHSRO\n GRXEOHPHWDO &026 SURFHVV DQG UHTXLUHV RQO\ D VLQJOH eYROW SRZHU VXSSO\i
)HDWXUHV
 )XOO\ LQWHJUDWHG WUDQVFHLYHU FRPSULVLQJa RQFKLS HTXDO L]HUa WLPLQJ UHFRYHU\iFRQWUROa GDWD SURFHVVRUa UHFHLYHUa DQG WUDQVPLWWHU ZLWK /LQH %XLOG2XW DQG GLJLWDO FRQWURO  0HHWV RU H[FHHGV $16, DQG ,78 VSHFLILFDWLRQV LQFOXG LQJ 7iieien 7iieian DQG $7/7 3XE ceeii  6HOHFWDEOH 5HFHLYHU 6HQVLWLYLW\i )XOO\ UHVWRUHV WKH UH FHLYHG VLJQDO DIWHU WUDQVPLVVLRQ WKURXJK D FDEOH ZLWK DW WHQXDWLRQ RI HLWKHU i WR ec G%n RU i WR ec G% # aeaee N+]  6HOHFWDEOH 8QLSRODU RU %LSRODU GDWD ,i2  6HOHFWDEOH %a=6 HQFRGLQJiGHFRGLQJ  /LQH DWWHQXDWLRQ LQGLFDWLRQ RXWSXW  iea 8, MLWWHU WROHUDQFH DW i +]  2XWSXW VKRUW FLUFXLW FXUUHQW OLPLW SURWHFWLRQ  2QOLQH LGOH PRGH IRU UHGXQGDQW V\VWHPV  aeie G%n ie G%n DQG eeie G% WUDQVPLW /%2V  /RFDOn UHPRWH DQG LQEDQG QHWZRUN ORRSEDFN IXQFWLRQV  5HFHLYH PRQLWRU ZLWK /RVV RI 6LJQDO o/26o RXWSXW  -LWWHU DWWHQXDWLRQ VWDUWLQJ DW c +]n VZLWFKDEOH WR WUDQVPLW RU UHFHLYH SDWK  0LFURSURFHVVRU FRQWUROODEOH
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TTIP Line Drivers TRING
$SSOLFDWLRQV
        ,6'1 3ULPDU\ 5DWH ,QWHUIDFH o35,o o$16, 7iieiao &68 ,QWHUIDFH WR 7i 6HUYLFH o3XE ceeiio '6i 0HWDOOLF ,QWHUIDFH o$16, 7iieieo 7i /$1 EULGJH &38 WR &38 &KDQQHO ([WHQGHUV 'LJLWDO /RRS &DUULHU  6XEVFULEHU &DUULHU 6\VWHPV 7i 0X[ &KDQQHO %DQNV
/;7eii %ORFN 'LDJUDP
TCLK TPOS TNEG B8ZS/ Unipolar Encoder Encoder Enable Transmit Timing & Control TAOS Enable Serial Word RLOOP Enable Jitter Attenuator Decoder Enable RPOS RNEG RCLK NLOOP INT LOS Inband NLOOP & LOS Processor Receive Clock Generator B8ZS/ Unipolar Decoder Remote Loopback Transmit Atten & Filter (LBO) LBO Select Serial Port
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CLKE CS SCLK SDI SDO Local Loopback LATN EGL Gain
XTAL IN XTAL OUT JASEL
LOS/ NLOOP Clear
LLOOP Enable Equalizer Control
Timing and Data Recovery
Noise & Crosstalk Filter Slicers & Peak Detectors
Receive Equalizer
RTIP RRING
MCLK
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/;7eii 7i &68i,6'1 35, 7UDQVFHLYHU
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)LJXUH ia 3LQ $VVLJQPHQWV
71(* 7326 7&/. 0&/. &/.(i7$26 6&/.i//223 CSi5/223 02'( 51(* 5326 5&/. ;7$/,1 ;7$/287 -$6(/ e c ae a a ii ii e e e i ea eae ec
7DEOH ia 3LQ 'HVFULSWLRQV
3LQ u i 6\P 0&/. ,i2 , 'HVFULSWLRQ 0DVWHU &ORFNi $ iieee 0+] FORFN LQSXW XVHG WR JHQHUDWH LQWHUQDO FORFNVi 8SRQ /RVV RI 6LJQDO o/26on 5&/. LV GHULYHG IURP 0&/.i ,I 0&/. LV QRW DSSOLHGn WKLV SLQ VKRXOG EH JURXQGHGi 7UDQVPLW &ORFNi 7UDQVPLW FORFN LQSXWi 7326 DQG 71(* DUH VDPSOHG RQ WKH IDOOLQJ HGJH RI 7&/.i 7UDQVPLW 'DWD ,QSXWa 'DWD ,QSXWi3RODULW\ 6HOHFWi ,QSXW GDWD WR EH WUDQVPLWWHG RQ WKH WZLVWHGSDLU OLQHi 1RUPDOO\n SLQ e LV 7326 DQG SLQ e LV 71(*n WKH SRVLWLYH DQG QHJD WLYH VLGHV RI D ELSRODU LQSXW SDLUi +RZHYHUn LI SLQ e LV KHOG +LJK IRU DW OHDVW ic 7&/. F\FOHV oHTXLYDOHQW WR ie VXFFHVVLYH ELSRODU YLRODWLRQVon WKH /;7eii VZLWFKHV WR D XQL SRODU PRGHi 7KH /;7eii UHWXUQV WR ELSRODU ,i2 ZKHQ SLQ e JRHV /RZi 0RGH 6HOHFWi 6HWWLQJ 02'( +LJK VHOHFWV WKH +RVW 0RGHi ,Q +RVW 0RGHn WKH VHULDO LQWHUIDFH LV HQDEOHG IRU FRQWURO DQG VWDWXV UHSRUWLQJi 6HWWLQJ 02'( /RZ VHOHFWV WKH +DUGZDUH o+i:o 0RGHi ,Q +DUGZDUH 0RGH WKH VHULDO LQWHUIDFH LV GLVDEOHGa KDUGZLUHG SLQV FRQWURO FRQILJXUDWLRQ DQG UHSRUW VWDWXVi 7\LQJ 02'( WR 5&/. HQDEOHV +DUGZDUH 0RGH DQG WKH %a=6 HQFRGHUiGHFRGHUi 5HFHLYH 1HJDWLYH 'DWDa 5HFHLYH 3RVLWLYH 'DWDi ,Q %LSRODU 'DWD ,i2 0RGH SLQV c DQG ae DUH ELSRODU GDWD RXWSXWVi $ VLJQDO RQ 51(* FRUUHVSRQGV WR UHFHLSW RI D QHJDWLYH SXOVH RQ 57,3i55,1*n DQG D VLJQDO RQ 5326 FRUUHVSRQGV WR D SRVLWLYH SXOVH RQ 57,3i 55,1*i 51(*i5326 RXWSXWV DUH 1RQ5HWXUQWR=HUR o15=oi ,Q +RVW 0RGHn &/.( GHWHUPLQHV WKH FORFN HGJH DW ZKLFK WKHVH RXWSXWV DUH VWDEOH DQG YDOLGi ,Q +DUGZDUH 0RGH ERWK RXWSXWV DUH VWDEOH DQG YDOLG RQ WKH 5&/. ULVLQJ HGJHi %LSRODU 9LRODWLRQi ,Q 8QLSRODU 'DWD ,i2 0RGHn SLQ c JRHV +LJK WR LQGLFDWH UHFHLSW RI D %LSRODU 9LRODWLRQ RI WKH $0, FRGHi
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3LQ $VVLJQPHQWV DQG 6LJQDO 'HVFULSWLRQV
7DEOH ia 3LQ 'HVFULSWLRQV  FRQWLQXHG
3LQ u ae a a ii 6\P 5'$7$ 5&/. ;7$/,1 ;7$/287 ,i2 2 2 , 2 'HVFULSWLRQ %LSRODU 9LRODWLRQi ,Q 8QLSRODU 0RGHn GDWD UHFHLYHG IURP WKH WZLVWHGSDLU OLQH LV RXWSXW DW SLQ aei 5HFRYHUHG &ORFNi 7KLV LV WKH FORFN UHFRYHUHG IURP WKH VLJQDO UHFHLYHG DW 57,3 DQG 55,1*i &U\VWDO ,QSXWa &U\VWDO 2XWSXWi $Q H[WHUQDO FU\VWDO oiaiae S) ORDG FDSDFLWDQFHn SXO ODEOHo RSHUDWLQJ DW ciiaec 0+] oIRXU WLPHV WKH ELW UDWHo LV UHTXLUHG WR HQDEOH WKH MLWWHU DWWHQXDWLRQ IXQFWLRQ RI WKH /;7eiii 7KHVH SLQV PD\ DOVR EH XVHG WR GLVDEOH WKH MLWWHU DWWHQXDWRU E\ FRQQHFWLQJ WKH ;7$/,1 SLQ WR WKH SRVLWLYH VXSSO\ WKURXJK D UHVLVWRUn DQG OHDYLQJ WKH ;7$/287 SLQ XQFRQQHFWHGi -LWWHU $WWHQXDWLRQ 6HOHFWi 6HOHFWV MLWWHU DWWHQXDWLRQ ORFDWLRQi :KHQ -$6(/ LV +LJKn WKH MLWWHU DWWHQXDWRU LV DFWLYH LQ WKH UHFHLYH SDWKi :KHQ -$6(/ LV /RZn WKH MLWWHU DWWHQX DWRU LV DFWLYH LQ WKH WUDQVPLW SDWKi /RVV RI 6LJQDOi /26 JRHV +LJK ZKHQ iaee FRQVHFXWLYH VSDFHV KDYH EHHQ GHWHFWHGi /26 UHWXUQV /RZ ZKHQ WKH UHFHLYHG VLJQDO UHDFKHV D PDUN GHQVLW\ RI ieieo oGHWHU PLQHG E\ UHFHLSW RI IRXU PDUNV ZLWKLQ ee ELW SHULRGVoi 5HFHLYHG PDUNV DUH RXWSXW RQ 5326 DQG 51(* HYHQ ZKHQ /26 LV +LJKi 7UDQVPLW 7LSa 7UDQVPLW 5LQJi 'LIIHUHQWLDO 'ULYHU 2XWSXWVi 7KHVH RXWSXWV DUH GHVLJQHG WR GULYH D ei  eii  ORDGi /LQH PDWFKLQJ UHVLVWRUV DQG WUDQVIRUPHU FDQ EH VHOHFWHG WR JLYH WKH GHVLUHG SXOVH KHLJKWi 7UDQVPLW *URXQGi *URXQG UHWXUQ IRU WKH WUDQVPLW GULYHUV SRZHU VXSSO\ 79oi 7UDQVPLW 3RZHU 6XSSO\i oe 9'& SRZHU VXSSO\ LQSXW IRU WKH WUDQVPLW GULYHUVi 79o PXVW QRW YDU\ IURP 59o E\ PRUH WKDQ `iie 9i (TXDOL]HU *DLQ /LPLWi ,QSXW VHWV HTXDOL]HU JDLQi :KHQ (*/ LV /RZn XS WR ec G% RI HTXDOL]HU JDLQ PD\ EH DGGHGi :KHQ (*/ LV +LJKn HTXDOL]HU JDLQ LV OLPLWHG WR QR PRUH WKDQ ec G%i /LQH $WWHQXDWLRQ ,QGLFDWLRQ o6HH )LJXUH eoi (QFRGHG RXWSXWi 3XOVH ZLGWKn UHODWLYH WR 5&/.n LQGLFDWHV UHFHLYH HTXDOL]HU JDLQ VHWWLQJ oOLQH LQVHUWLRQ ORVV DW aeaee N+]o LQ aeie G% VWHSVi :KHQ /$71 i 5&/. SXOVHn WKH HTXDOL]HU LV VHW DW aeie G% JDLQn e SXOVHV ie G%n e SXOVHV eeie G% DQG e SXOVHV i G%i 2XWSXW LV YDOLG RQ WKH ULVLQJ HGJH RI 5&/.i 5HFHLYH 7LSa 5HFHLYH 5LQJi 7KH $0, VLJQDO UHFHLYHG IURP WKH OLQH LV DSSOLHG DW WKHVH SLQVi $ iai WUDQVIRUPHU LV UHTXLUHGi 'DWD DQG FORFN IURP WKH VLJQDO DSSOLHG DW WKHVH SLQV DUH UHFRYHUHG DQG RXWSXW RQ WKH 5326i51(* DQG 5&/. SLQVi 5HFHLYH 3RZHU 6XSSO\i oe 9'& SRZHU VXSSO\ IRU DOO FLUFXLWV H[FHSW WKH WUDQVPLW GULY HUVi o7UDQVPLW GULYHUV DUH VXSSOLHG E\ 79oio 5HFHLYH *URXQGi *URXQG UHWXUQ IRU SRZHU VXSSO\ 59oi
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/;7eii 7i &68i,6'1 35, 7UDQVFHLYHU
7DEOH ia 3LQ 'HVFULSWLRQV  FRQWLQXHG
3LQ u ee 6\P 1/223 ,i2 2 'HVFULSWLRQ 1HWZRUN /RRSEDFN o+i: 0RGHoi :KHQ +LJKn LQGLFDWHV ,QEDQG 1HWZRUN /RRSEDFN KDV EHHQ DFWLYDWHG E\ UHFHSWLRQ RI iiiii SDWWHUQ IRU ILYH VHFRQGVi 1/223 LV UHVHW E\ UHFHSWLRQ RI iii IRU ILYH VHFRQGVn RU E\ DFWLYDWLRQ RI 5/223 RU //223i ,QWHUUXSW o+RVW 0RGHoi 7KLV /;7eii +RVW 0RGH RXWSXW JRHV /RZ WR IODJ WKH KRVW SUR FHVVRU ZKHQ /26 RU 1/223 FKDQJHV VWDWHi INT LV DQ RSHQGUDLQ RXWSXW DQG VKRXOG EH WLHG WR SRZHU VXSSO\ 59o WKURXJK D UHVLVWRUi INT LV UHVHW E\ FOHDULQJ WKH /26 RU 1/223 UHJLVWHU ELWi 6HULDO 'DWD ,Q o+RVW 0RGHoi 7KH VHULDO GDWD LQSXW VWUHDP LV DSSOLHG WR WKLV SLQ ZKHQ WKH /;7eii RSHUDWHV LQ WKH +RVW 0RGHi 6', LV VDPSOHG RQ WKH ULVLQJ HGJH RI 6&/.i /LQH %XLOG2XW 6HOHFW i o+i: 0RGHoi ,Q +DUGZDUH 0RGH WKLV LQSXW LV XVHG LQ FRQ MXQFWLRQ ZLWK /%2e WR VHOHFW WKH WUDQVPLW OLQH EXLOGRXWVa ii i G%n ii aeie G%n ii ie G%n DQG ii eeie G%i 6HULDO 'DWD 2XW o+RVW 0RGHoi 7KH VHULDO GDWD IURP WKH RQFKLS UHJLVWHU LV RXWSXW RQ WKLV SLQ LQ WKH /;7eii +RVW 0RGHi ,I &/.( LV +LJKn 6'2 LV YDOLG RQ WKH ULVLQJ HGJH RI 6&/.i ,I &/.( LV /RZn 6'2 LV YDOLG RQ WKH IDOOLQJ HGJH RI 6&/.i 7KLV SLQ JRHV WR D KLJKLPSHGDQFH VWDWH ZKHQ WKH VHULDO SRUW LV EHLQJ ZULWWHQ WR DQG ZKHQ CS LV +LJKi /LQH %XLOG2XW 6HOHFW e o+i: 0RGHoi 7KH VLJQDO DSSOLHG DW WKLV SLQ LQ WKH /;7eii +DUGZDUH 0RGH LV XVHG LQ FRQMXQFWLRQ ZLWK /%2i WR VHOHFW WKH WUDQVPLW OLQH EXLOGRXWVi ii i G%n ii aeie G%n ii ie G%n DQG ii eeie G%i &KLS 6HOHFW o+RVW 0RGHoi 7KLV LQSXW LV XVHG WR DFFHVV WKH VHULDO LQWHUIDFH LQ WKH +RVW 0RGHi )RU HDFK UHDG RU ZULWH RSHUDWLRQn CS PXVW WUDQVLWLRQ IURP +LJK WR /RZn DQG UHPDLQ /RZi 5HPRWH /RRSEDFN o+i: 0RGHoi 7KLV LQSXW FRQWUROV ORRSEDFN LQ WKH +DUGZDUH 0RGHi 6HWWLQJ 5/223 +LJK HQDEOHV 5HPRWH /RRSEDFNi 'XULQJ 5HPRWH /RRSEDFNn LQOLQH HQFRGHUV DQG GHFRGHUV DUH E\SDVVHGi 6HWWLQJ ERWK 5/223 DQG //223 +LJK ZKLOH KROGLQJ 7$26 /RZ FDXVHV D 5HVHWi 6HWWLQJ ERWK 5/223 DQG //223 ZLWK 7$26 +LJK oRU W\LQJ 5&/. WR 5/223o HQDEOHV 1HWZRUN /RRSEDFN GHWHFWLRQi 6HULDO &ORFN o+RVW 0RGHoi 7KLV FORFN LV XVHG LQ WKH +RVW 0RGH WR ZULWH GDWD WR RU UHDG GDWD IURP WKH VHULDO LQWHUIDFH UHJLVWHUVi /RFDO /RRSEDFN o+i: 0RGHoi 7KLV LQSXW FRQWUROV ORRSEDFN IXQFWLRQV LQ WKH +DUGZDUH 0RGHi 6HWWLQJ //223 +LJK HQDEOHV WKH /RFDO /RRSEDFN 0RGHi 6HWWLQJ ERWK //223 DQG 5/223 ZKLOH KROGLQJ 7$26 /RZ FDXVHV D 5HVHWi &ORFN (GJH o+RVW 0RGHoi 6HWWLQJ &/.( +LJK FDXVHV 5326 DQG 51(* WR EH YDOLG RQ WKH IDOOLQJ HGJH RI 5&/.n DQG 6'2 WR EH YDOLG RQ WKH ULVLQJ HGJH RI 6&/.i :KHQ &/.( LV /RZn 5326 DQG 51(* DUH YDOLG RQ WKH ULVLQJ HGJH RI 5&/.n DQG 6'2 LV YDOLG RQ WKH IDOOLQJ HGJH RI 6&/.i 7UDQVPLW $OO 2QHV o+i: 0RGHoi :KHQ VHW +LJK LQ WKH +DUGZDUH 0RGHn 7$26 FDXVHV WKH /;7eii WR WUDQVPLW D VWUHDP RI PDUNV DW WKH 7&/. IUHTXHQF\i $FWLYDWLQJ 7$26 FDXVHV 7326 DQG 71(* LQSXWV WR EH LJQRUHGi 7$26 LV LQKLELWHG GXULQJ 5HPRWH /RRS EDFNi 6HWWLQJ 7$26n //223 DQG 5/223 +LJK VLPXOWDQHRXVO\ HQDEOHV 1HWZRUN /RRSEDFN GHWHFWLRQi
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)XQFWLRQDO 'HVFULSWLRQ
WKLV WKUHVKROGn WKH GHYLFH EHJLQV D ee PV UHVHW F\FOH WR FDO LEUDWH WKH WUDQVPLW DQG UHFHLYH GHOD\ OLQHV DQG ORFN WKH 3KDVH /RFN /RRS WR WKH UHFHLYH OLQHi $ UHIHUHQFH FORFN LV UHTXLUHG WR FDOLEUDWH WKH GHOD\ OLQHVi 7KH WUDQVPLWWHU UHIHU HQFH LV SURYLGHG E\ 7&/.i 7KH FU\VWDO RVFLOODWRU SURYLGHV WKH UHFHLYHU UHIHUHQFHi ,I WKH FU\VWDO RVFLOODWRU LV JURXQGHGn 0&/. LV XVHG DV WKH UHFHLYHU UHIHUHQFH FORFNi 7KH WUDQVFHLYHU FDQ DOVR EH UHVHW IURP WKH +RVW RU +DUG ZDUH 0RGHi ,Q +RVW 0RGHn UHVHW LV FRPPDQGHG E\ VLPXO WDQHRXVO\ ZULWLQJ RQHV WR 5/223 DQG //223n DQG D ]HUR WR 7$26i ,Q +DUGZDUH 0RGHn UHVHW LV FRPPDQGHG E\ KROGLQJ 5/223 DQG //223 +LJK VLPXOWDQHRXVO\ IRU eii QV ZKLOH KROGLQJ 7$26 /RZi ,Q HLWKHU PRGHn UHVHW FOHDUV DQG VHWV DOO UHJLVWHUV WR ii
)81&7,21$/ '(6&5,37,21
7KH /;7eii LV D IXOO\ LQWHJUDWHG 3&0 WUDQVFHLYHU IRU iieee 0ESV o7io DSSOLFDWLRQVi ,W DOORZV IXOOGXSOH[ WUDQV PLVVLRQ RI GLJLWDO GDWD RYHU H[LVWLQJ WZLVWHGSDLU LQVWDOOD WLRQVi 7KH /;7eii LQWHUIDFHV ZLWK WZR WZLVWHGSDLU OLQHV oRQH SDLU IRU WUDQVPLWn RQH SDLU IRU UHFHLYHo WKURXJK VWDQGDUG SXOVH WUDQVIRUPHUV DQG DSSURSULDWH UHVLVWRUVi The figure on the front page of this section is a block diagram of the LXT310. The transceiver may be controlled by a microprocessor through the serial port (Host Mode), or by individual pin settings (Hardware Mode). The jitter attenuator may be positioned in either the transmit or receive path.
5HFHLYHU
The twisted-pair input is received via a 1:1 transformer. Recovered data is output at RPOS/RNEG (RDATA in unipolar mode), and the recovered clock is output at RCLK. Refer to Test Specifications for receiver timing. The signal received at RPOS and RNEG is processed through the receive equalizer. The Equalizer Gain Limit (EGL) input determines the maximum gain that may be applied at the equalizer. When set Low, up to 36 dB of gain may be applied. :KHQ (*/ LV +LJKn JDLQ LV OLPLWHG WR QR PRUH WKDQ ec G% SURYLGLQJ IRU LQFUHDVHG QRLVH PDUJLQ LQ VKRUWHU ORRS RSHU DWLRQi ,QVHUWLRQ ORVV RI WKH OLQH LQ aeie G% VWHSVn DV LQGLFDWHG E\ WKH UHFHLYH HTXDOL]HU VHWWLQJn LV HQFRGHG LQ WKH /$71 RXWSXW DV VKRZQ LQ )LJXUH ei
3RZHU 5HTXLUHPHQWV
The LXT310 is a low-power CMOS device. It operates from a single +5 V power supply which can be connected externally to both the transmitter and receiver. However, the two inputs must be within  .3 V of each other, and decoupled to their respective grounds separately. Refer to Application Information for typical decoupling circuitry. Isolation between the transmit and receive circuits is provided internally.
,QLWLDOL]DWLRQ DQG 5HVHW 2SHUDWLRQV
8SRQ SRZHU XSn WKH WUDQVFHLYHU LV KHOG VWDWLF XQWLO WKH SRZHU VXSSO\ UHDFKHV DSSUR[LPDWHO\ e 9i 8SRQ FURVVLQJ )LJXUH ea /$71 3XOVH :LGWK (QFRGLQJ
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/;7eii 7i &68i,6'1 35, 7UDQVFHLYHU
The equalized signal is filtered and applied to the peak detector and data slicers. The peak detector samples the inputs and determines the maximum value of the received signal. A percentage of the peak value is provided to the data slicers as a threshold level to ensure optimum signalto-noise ratio. The threshold is set to 50% of the peak value. The receiver is capable of accurately recovering signals with up to 36 dB of cable attenuation (from 2.4 V) After processing through the data slicers, the received signal is routed to the data and timing recovery section, then to the B8ZS decoder (if selected) and to the LOS processor. The LOS Processor loads a digital counter at the RCLK frequency. The count is incremented each time a zero (space) is received, and reset to zero each time a one (mark) is received. Upon receipt of 175 consecutive zeros the LOS pin goes High, and a smooth transition replaces the RCLK output with the MCLK. (During LOS if MCLK is not supplied and JASEL = 1, the RCLK output is replaced with the centered crystal clock.) Received marks will be output regardless of the LOS status, but the LOS pin will not reset until the ones density reaches 12.5 %. This level is based on receipt of at least 4 ones in any 32-bit period. 7KH WUDQVPLWWHG SXOVH VKDSH LV GHWHUPLQHG E\ /LQH %XLOG 2XW o/%2o LQSXWV /%2i DQG /%2e DV IROORZVa /LQH %XLOG2XW oG%o /%2i /%2e i i i aeie ie i i i i eeie i i
LBO settings are input through the serial port in the Host Mode. In the Hardware Mode, LBO inputs are applied through individual pins. Shaped pulses meeting the various T1 CSU and ISDN PRI requirements are applied to the AMI line driver for transmission onto the line at TTIP and TRING. Refer to Test Specifications for T1 pulse mask specifications.
6KRUW &LUFXLW /LPLW
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7UDQVPLWWHU
Input data (bipolar or unipolar) for transmission onto the line is clocked serially into the device. Bipolar data is input at pin 3 (TPOS) and pin 4 (TNEG). Unipolar data is input at pin 3 (TDATA) only. (Unipolar mode is enabled by holding pin 4 high for 16 RCLK cycles). Input data may be passed through the Jitter Attenuator and/or B8ZS encoder, if selected. In Host Mode, B8ZS is selected by setting bit D3 of the input data byte. In Hardware Mode, B8ZS is selected by connecting the MODE pin to RCLK. Input synchronization is supplied by the transmit clock (TCLK). Timing requirements for TCLK and the Master Clock (MCLK) are defined in Test Specifications.
/LQH &RGH
The LXT310 transmits data as a 50% AMI line code as shown in Figure 3. Power consumption is reduced by activating the AMI line driver only to transmit a mark. The output driver is disabled during transmission of a space. Biasing of the transmit DC level is on-chip. )LJXUH ea eio $0, &RGLQJ
%LW &HOO 77,3 i 75,1* i i
,GOH 0RGH
7KH /;7eii LQFRUSRUDWHV D WUDQVPLW LGOH PRGHi 7KLV DOORZV PXOWLSOH WUDQVFHLYHUV WR EH FRQQHFWHG WR D VLQJOH OLQH IRU UHGXQGDQW DSSOLFDWLRQVi 77,3 DQG 75,1* UHPDLQ LQ D KLJK LPSHGDQFH VWDWH ZKHQ 7&/. LV QRW SUHVHQW o7&/. JURXQGHGoi 7KH KLJKLPSHGDQFH VWDWH FDQ EH WHPSRUDULO\ GLVDEOHG E\ HQDEOLQJ HLWKHU 7$26n 5HPRWH /RRSEDFN RU 1HWZRUN /RRSEDFNi
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-LWWHU DWWHQXDWLRQ LV SURYLGHG E\ D -LWWHU $WWHQXDWLRQ /RRS o-$/o DQG DQ (ODVWLF 6WRUH o(6oi $Q H[WHUQDO FU\VWDO RVFLO ODWLQJ DW e WLPHV WKH ELW UDWH SURYLGHV FORFN VWDELOL]DWLRQi 5HIHU WR 7DEOH c IRU FU\VWDO VSHFLILFDWLRQVi 7KH (6 LV D ee [ eELW UHJLVWHUi :KHQ -$6(/ in WKH -$/ LV SRVLWLRQHG LQ WKH UHFHLYH SDWKi :KHQ -$6(/ in WKH -$/ LV SRVLWLRQHG LQ WKH WUDQVPLW SDWKi 'DWD o7326i71(* i 7'$7$ RU 5326i51(* i 5'$7$o LV FORFNHG LQWR WKH (6 ZLWK WKH DVVRFLDWHG FORFN VLJQDO o7&/. RU 5&/.on DQG FORFNHG RXW RI WKH (6 ZLWK WKH GHMLW WHUHG FORFN IURP WKH -$/i :KHQ WKH ELW FRXQW LQ WKH (6 LV ZLWKLQ WZR ELWV RI RYHUIORZLQJ RU XQGHUIORZLQJn WKH (6 DGMXVWV WKH RXWSXW FORFN E\ iia RI D ELW SHULRGi 7KH (6 SUR GXFHV DQ DYHUDJH GHOD\ RI ic ELWV LQ WKH DVVRFLDWHG SDWKi
YLGHV D ODWFKHG ,QWHUUXSW RXWSXW o,17o ZKLFK LV WULJJHUHG E\ D FKDQJH LQ WKH /26 RU 1/223 ELWVi 7KH ,QWHUUXSW LV FOHDUHG ZKHQ WKH LQWHUUXSW FRQGLWLRQ QR ORQJHU H[LVWVn DQG WKH KRVW SURFHVVRU ZULWHV D RQH WR WKH UHVSHFWLYH ELW LQ WKH VHULDO LQSXW GDWD E\WHi +RVW 0RGH DOVR DOORZV FRQWURO RI WKH VHULDO GDWD DQG UHFHLYH GDWD RXWSXW WLPLQJi 7KH &ORFN (GJH o&/.(o VLJQDO GHWHU PLQHV ZKHQ WKHVH RXWSXWV DUH YDOLGn UHODWLYH WR WKH 6HULDO &ORFN o6&/.o RU 5&/. DV OLVWHG LQ 7DEOH ei 7DEOH ea &/.( 6HWWLQJV 2XWSXW 5326i51(* 6'2 &ORFN 5&/. 6&/. &/.( 5LVLQJ )DOOLQJ i &/.( )DOOLQJ 5LVLQJ i
2SHUDWLQJ 0RGHV
7KH /;7eii FDQ EH FRQWUROOHG E\ D PLFURSURFHVVRU WKURXJK D VHULDO LQWHUIDFH o+RVW 0RGHon RU WKURXJK LQGLYLG XDO SLQV o+DUGZDUH 0RGHoi 7KH PRGH RI RSHUDWLRQ LV VHW E\ WKH 02'( SLQ ORJLF OHYHOi
+RVW 0RGH 2SHUDWLRQ
7KH /;7eii RSHUDWHV LQ WKH +RVW 0RGH ZKHQ 02'( LV VHW +LJKi 7KH icELW VHULDO ZRUG FRQVLVWV RI DQ aELW &RP PDQGi$GGUHVV E\WH DQG DQ aELW 'DWD E\WHi 7DEOH e OLVWV WKH RXWSXW GDWD ELW FRPELQDWLRQVi )LJXUH e VKRZV WKH VHULDO LQWHUIDFH GDWD VWUXFWXUH DQG WLPLQJi 7KH +RVW 0RGH SUR )LJXUH ea /;7eii 6HULDO ,QWHUIDFH 'DWD 6WUXFWXUH
CS SCLK
7KH /;7eii VHULDO SRUW LV DGGUHVVHG E\ VHWWLQJ ELW $e LQ WKH $GGUHVVi&RPPDQG E\WHn FRUUHVSRQGLQJ WR DGGUHVV ici 7KH /;7eii FRQWDLQV RQO\ D VLQJOH RXWSXW GDWD UHJLVWHU VR QR FRPSOH[ FKLS DGGUHVVLQJ VFKHPH LV UHTXLUHGi 7KH UHJLVWHU LV DFFHVVHG E\ FDXVLQJ WKH &KLS 6HOHFW o&6o LQSXW WR WUDQ VLWLRQ IURP +LJK WR /RZi %LW i RI WKH VHULDO $GGUHVVi&RP PDQG E\WH SURYLGHV 5HDGi:ULWH FRQWURO ZKHQ WKH FKLS LV DFFHVVHGi $ ORJLF i LQGLFDWHV D UHDG RSHUDWLRQn DQG D ORJLF i LQGLFDWHV D ZULWH RSHUDWLRQi 6HULDO GDWD ,i2 WLPLQJ FKDU DFWHULVWLFV DUH VKRZQ LQ 7DEOH ien DQG )LJXUHV ii DQG ie LQ WKH 7HVW 6SHFLILFDWLRQV VHFWLRQi
ADDRESS / COMMAND BYTE
DATA INPUT / OUTPUT BYTE
SDI/ SDO
R/W
A0
A1
A2
A3
A4
A5
A6
D0
D1
D2
D3
D4
D5
D6
D7
ADDRESS / COMMAND BYTE
R/W
0 A0
0
0
0
1 A4
0
X A6
R/W- = 1: Read R/W- = 0: Write
127( 2XWSXW GDWD E\WH LV WKH VDPH DV WKH LQSXW GDWD E\WH H[FHSW IRU ELWV 'aeaae! VKRZQ LQ 7DEOH ei
CLEAR INTERRUPTS INPUT DATA BYTE
X=DON'T CARE
SET DIAGNOSTICS OR RESET
LOS
D0 (LSB)
NLOOP
1=ENABLE
B8ZS
1=ENABLE
LBO1
LBO2
RLOOP
1=ENABLE
LLOOP
1=ENABLE
D7(MSB) 1=ENABLE
TAOS
L1
eae
/;7eii 7i &68i,6'1 35, 7UDQVFHLYHU
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7DEOH ea /;7eii 6HULDO 'DWD 2XWSXW %LWV o6HH )LJXUH eo %LW 'e i i i i i i i i %LW 'c i i i i i i i i %LW 'ae i i i i i i i i 6WDWXV 5HVHW KDV RFFXUUHGn RU QR SURJUDP LQSXWi 7$26 LV DFWLYHi /RFDO /RRSEDFN LV DFWLYHi 7$26 DQG /RFDO /RRSEDFN DUH DFWLYHi 5HPRWH /RRSEDFN LV DFWLYHi '30 KDV FKDQJHG VWDWH VLQFH ODVW &OHDU '30 RFFXUUHGi /26 KDV FKDQJHG VWDWH VLQFH ODVW &OHDU /26 RFFXUUHGi /26 DQG '30 KDYH ERWK FKDQJHG VWDWH VLQFH ODVW &OHDU '30 DQG &OHDU /26 RFFXUUHGi
OLQH DUH GLVFRQQHFWHGi ,QVWHDGn WKH WUDQVPLW RXWSXWV DUH URXWHG EDFN LQWR WKH UHFHLYH LQSXWVi 7KLV WHVWV WKH HQFRGHUViGHFRGHUVn MLWWHU DWWHQXDWRUn WUDQVPLWWHUn UHFHLYHU DQG WLPLQJ UHFRYHU\ VHFWLRQVi ,Q +RVW 0RGHn /RFDO /RRSEDFN LV FRPPDQGHG E\ ZULWLQJ D RQH WR ELW 'c RI WKH LQSXW GDWD E\WHi ,Q +DUGZDUH 0RGHn /RFDO /RRSEDFN LV FRPPDQGHG E\ VHWWLQJ SLQ eae +LJKi ,I 7$26 DQG //223 DUH ERWK VHWn WKH $OO 2QHV SDWWHUQ LV WUDQVPLWWHG RQWR WKH OLQH ZKLOH WKH 7326i71(* LQSXW GDWD LV ORRSHG EDFN WR WKH 5326i51(* RXWSXWVi
5HPRWH /RRSEDFN
+DUGZDUH 0RGH 2SHUDWLRQ
In Hardware Mode the transceiver is accessed and controlled through individual pins. With the exception of the INT and CLKE functions, Hardware Mode provides all the functions provided in the Host Mode. In the Hardware Mode RPOS/RNEG or RDATA outputs are valid on the rising edge of RCLK. The LXT310 operates in Hardware Mode only when MODE is set Low or connected to RCLK.
,Q 5HPRWH /RRSEDFN o5/223o 0RGHn WKH WUDQVPLW GDWD DQG FORFN LQSXWV o7&/. DQG 7326i71(* RU 7'$7$o DUH LJQRUHGn DQG WKH LQOLQH HQFRGHUV DQG GHFRGHUV DUH E\SDVVHGi 7KH 5326i51(* RU 5'$7$ RXWSXWV DUH ORRSHG EDFN WKURXJK WKH WUDQVPLW FLUFXLWV DQG RXWSXW RQ 77,3 DQG 75,1* DW WKH 5&/. IUH TXHQF\i 5HFHLYHU FLUFXLWV DUH XQDIIHFWHG E\ WKH 5/223 FRPPDQG DQG FRQWLQXH WR RXWSXW WKH 5&/. DQG 5326i51(* RU 5'$7$ VLJQDOV UHFHLYHG IURP WKH WZLVWHGSDLU OLQHi ,Q +RVW 0RGHn 5HPRWH /RRS EDFN LV FRPPDQGHG E\ ZULWLQJ D RQH WR ELW 'e RI WKH LQSXW GDWD E\WHi ,Q +DUGZDUH 0RGHn 5HPRWH /RRS EDFN LV FRPPDQGHG E\ VHWWLQJ SLQ ec +LJKi
1HWZRUN /RRSEDFN
'LDJQRVWLF 0RGH 2SHUDWLRQ
7UDQVPLW $OO 2QHV
,Q 7UDQVPLW $OO 2QHV o7$26o 0RGHn WKH 7326 DQG 71(* LQSXWV WR WKH WUDQVFHLYHU DUH LJQRUHG DQG WKH WUDQVFHLYHU WUDQVPLWV D FRQWLQXRXV VWUHDP RI RQHV DW WKH 7&/. IUHTXHQF\i o,I 7&/. LV QRW SURYLGHGn 7$26 LV ORFNHG WR WKH 0&/.io 7KLV FDQ EH XVHG DV WKH %OXH $ODUP ,QGLFDWRU o$,6oi ,Q +RVW 0RGHn 7$26 LV FRPPDQGHG E\ ZULWLQJ D RQH WR ELW 'ae RI WKH LQSXW GDWD E\WHi ,Q +DUGZDUH 0RGHn 7$26 LV FRPPDQGHG E\ VHWWLQJ SLQ ea +LJKi 7$26 FDQ EH FRPPDQGHG VLPXOWDQHRXVO\ ZLWK /RFDO /RRSEDFNn EXW LV LQKLELWHG GXULQJ 5HPRWH /RRSEDFNi
1HWZRUN /RRSEDFN FDQ EH FRPPDQGHG IURP WKH QHW ZRUN ZKHQ WKH 1HWZRUN /RRSEDFN GHWHFW IXQFWLRQ LV HQDEOHGi ,Q +RVW 0RGHn 1HWZRUN /RRSEDFN o1/223o GHWHFWLRQ LV HQDEOHG E\ VLPXOWDQHRXVO\ ZULWLQJ RQHV WR 5/223n //223 DQG 7$26n WKHQ ZULWLQJ ]HURV LQ WKH QH[W F\FOHi ,Q +DUGZDUH 0RGHn 1HWZRUN /RRSEDFN GHWHFWLRQ LV HQDEOHG E\ KROGLQJ 5/223n //223 DQG 7$26 +LJK VLPXOWDQHRXVO\ IRU eii QV WKHQ EULQJLQJ WKHP /RZn RU E\ W\LQJ 5&/. WR 5/223i 1/223 GHWHFWLRQ PD\ EH GLVDEOHG E\ UHVHWWLQJ WKH FKLSi
/RFDO /RRSEDFN
/RFDO /RRSEDFN o//223o LV GHVLJQHG WR H[HUFLVH WKH PD[LPXP QXPEHU RI IXQFWLRQDO EORFNVi 'XULQJ //223 RSHUDWLRQn WKH 57,3i55,1* LQSXWV IURP WKH
:KHQ 1/223 GHWHFWLRQ LV HQDEOHGn WKH UHFHLYHU PRQ LWRUV WKH LQSXW GDWD VWUHDP IRU WKH 1/223 GDWD SDW WHUQV oiiiii HQDEOHn iii GLVDEOHoi :KHQ DQ 1/223 HQDEOH GDWD SDWWHUQ LV UHSHDWHG IRU D PLQLPXP RI ILYH VHFRQGV oZLWK iie %(5on WKH GHYLFH EHJLQV UHPRWH ORRSEDFN RSHUDWLRQi 7KH /;7eii UHVSRQGV WR ERWK IUDPHG DQG XQIUDPHG 1/223 SDWWHUQVi 2QFH UHPRWH QHWZRUN ORRSEDFN GHWHFWLRQ LV HQDEOHG DW WKH FKLS DQG DFWLYDWHG E\ WKH FRUUHFW GDWD SDWWHUQn LW LV LGHQWLFDO WR UHPRWH ORRSEDFN LQLWLDWHG DW WKH FKLSi 1/223 LV UHVHW E\ UHFHLYLQJ WKH GLVDEOH SDWWHUQ IRU e VHFRQGVn RU E\ DFWLYDWLRQ RI 5/223i 1/223 LV WHP SRUDULO\ LQWHUUXSWHG E\ //223n EXW WKH 1/223 VWDWH LV QRW UHVHWi
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To conserve pins, the line attenuation output is encoded as a simple serial bit stream. Table 4 provides the decoded output for each equalizer setting. Figure 5 is a typical decoding circuit for the LATN output. It uses a 2-bit synchronous counter (half of a 4-bit counter) with synchronous reset, and a pair of flip-flops. Table 5 lists approved crystals and transformers. 7DEOH ea /$71 2XWSXW &RGLQJ /i i i i i /e i i i i /LQH $WWHQXDWLRQ iii G% aeie G% ieii G% eeie G%
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/;7eii +DUGZDUH 0RGH $SSOLFDWLRQV
Figure 7 is a typical 1.544 Mbps ISDN PRI application with the LXT310, a T1/ESF framer and an LXP600A clock adapter. The LXT310 is operating in the Hardware Mode with B8ZS encoding enabled (MODE pin 5 tied to RCLK). As in the T1/CSU application, Figure 6, this configuration
is illustrated with a single power supply bus. CMOS control logic is used to set both LBO pins high, selecting the 22.5 dB LBO, and the EGL pin is tied low, allowing for full receiver gain. The TAOS, LLOOP and RLOOP diagnostic modes are individually controllable. The RCLK input to the OR gate at RLOOP allows for clocking of the RLOOP pin, which enables network loopback detection. The receive and transmit line interfaces are identical to the Host Mode application shown in Figure 6.
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/;7eii 7i &68i,6'1 35, 7UDQVFHLYHU
7DEOH aa (OHFWULFDO &KDUDFWHULVWLFV o8QGHU 5HFRPPHQGHG 2SHUDWLQJ &RQGLWLRQVo 3DUDPHWHU 7KUHHVWDWH OHDNDJH FXUUHQWe oSLQ eeo 6\P ,e/ ,3' 3' 0LQ i   7\Si   cei 0D[ `ii `iie  8QLWV $ P$ P: 'LUHFW FRQQHFWLRQ WR 9FF RU *1' iiio RQHV GHQVLW\ / PD[LPXP OLQH OHQJWK # eiee 9 7HVW &RQGLWLRQV
'ULYHU SRZHU GRZQ FXUUHQWe 7RWDO SRZHU GLVVLSDWLRQe
ii 7\SLFDO YDOXHV DUH PHDVXUHG DW ee & DQG DUH IRU GHVLJQ DLG RQO\a QRW JXDUDQWHHG DQG QRW VXEMHFW WR SURGXFWLRQ WHVWLQJi ei )XQFWLRQDOLW\ RI SLQV ee DQG ee GHSHQGV RQ PRGHi 6HH +RVWi+DUGZDUH 0RGH GHVFULSWLRQVi ei 2XWSXW GULYHUV ZLOO RXWSXW &026 ORJLF OHYHOV LQWR &026 ORDGVi 4. TTIP, TRING only in Idle or Power Down Mode. ei 3RZHU GLVVLSDWLRQ ZKLOH GULYLQJ D ee  ORDG RYHU RSHUDWLQJ WHPSHUDWXUH UDQJHi ,QFOXGHV GHYLFH DQG ORDGi 'LJLWDO LQSXW OHYHOV DUH ZLWKLQ iio RI WKH VXSSO\ UDLOV DQG GLJLWDO RXWSXWV DUH GULYLQJ D ei S) FDSDFLWLYH ORDGi
7DEOH iia $QDORJ &KDUDFWHULVWLFV o2YHU 5HFRPPHQGHG 5DQJHo 3DUDPHWHU 5HFRPPHQGHG RXWSXW ORDG DW 77,3 DQG 75,1* $0, 2XWSXW 3XOVH $PSOLWXGHV ii +]  a N+] -LWWHU DGGHG E\ WKH WUDQVPLWWHUe 5HFHLYH VLJQDO DWWHQXDWLRQ UDQJH # aeaee N+] a N+]  ei N+] ii +]  ei N+] %URDG %DQG 0RGH i o(*/ io 0RGH e o(*/ io $OORZDEOH FRQVHFXWLYH ]HURV EHIRUH /26 ,QSXW MLWWHU WROHUDQFH ii N+]  iii N+] i +] -LWWHU DWWHQXDWLRQ FXUYH FRUQHU IUHTXHQF\e 0LQ ei eie     i i ici iie ieia  7\Si  eii     ec ec iaee   e 0D[ eii eic iiii iiie iiie iiie   iai    8QLWV  9 8, 8, 8, 8, G% G%  8, +] 7HVW &RQGLWLRQV
0HDVXUHG DW WKH RXWSXW ZLWK /%2i in DQG /%2e i
ii 7\SLFDO YDOXHV DUH PHDVXUHG DW ee & DQG DUH IRU GHVLJQ DLG RQO\a QRW JXDUDQWHHG DQG QRW VXEMHFW WR SURGXFWLRQ WHVWLQJi ei ,QSXW VLJQDO WR 7&/. LV MLWWHUIUHHi
3. Guaranteed by characterization; not subject to production testing.
ei &LUFXLW DWWHQXDWHV MLWWHU DW ei G%iGHFDGH DERYH WKH FRUQHU IUHTXHQF\i
eie
L1
7HVW 6SHFLILFDWLRQV
)LJXUH aa iieee 0ESV '6i 3XOVH 0DVN o7iieie  iaaeo
iie iii iie iii iie i iie 7LPH o,Q 8QLW ,QWHUYDOVo iie iii iie 1RUPDOL]HG $PSOLWXGH
7DEOH iia 3XOVH 0DVN &RUQHU 3RLQW 6SHFLILFDWLRQV 0D[LPXP &XUYH 7LPH oQVo i eei eee eee eee eii caee aeee iiii ieei o9 e e ai iei iei iie iie e e e 0LQLPXP &XUYH 7LPH oQVo i eei eei eii eii cii cei cei aii aac iiii ieei o9 e e ei ai ae ai ei ee ee ec e e
7DEOH iea /;7eii 5HFHLYH 7LPLQJ &KDUDFWHULVWLFV o6HH )LJXUH ao 3DUDPHWHU 5HFHLYH FORFN GXW\ F\FOHe 5HFHLYH FORFN SXOVH ZLGWK 5HFHLYH FORFN SXOVH ZLGWK KLJK 5HFHLYH FORFN SXOVH ZLGWK ORZ 5326i51(* WR 5&/. ULVLQJ VHWXS WLPH 5&/. ULVLQJ WR 5326i51(* KROG WLPH 6\P 5&/.G W3: W3:+ W3:/ W685 W+5 0LQ ei cii  eie   7\Si ei cea eee eee eaee eaee 0D[ ci aeii  eee   8QLWV o QV QV QV QV QV
ii 7\SLFDO YDOXHV DUH DW ee & DQG DUH IRU GHVLJQ DLG RQO\a WKH\ DUH QRW JXDUDQWHHG DQG QRW VXEMHFW WR SURGXFWLRQ WHVWLQJi 2. .RCLK duty cycle widths will vary depending on extent of received pulse jitter displacement. Max and Min RCLK duty cycles are for worst case jitter conditions (0.4 UI clock displacement for 1.544 MHz).
L1
eie
/;7eii 7i &68i,6'1 35, 7UDQVFHLYHU
)LJXUH aa /;7eii 5HFHLYH &ORFN 7LPLQJ 'LDJUDP W3: W3:/ 5&/. W685 5326 51(* 5326 51(* 7DEOH iea /;7eii 0DVWHU &ORFN DQG 7UDQVPLW 7LPLQJ &KDUDFWHULVWLFV o6HH )LJXUH iio 3DUDPHWHU 0DVWHU FORFN IUHTXHQF\ 0DVWHU FORFN WROHUDQFH 0DVWHU FORFN GXW\ F\FOH &U\VWDO IUHTXHQF\ 7UDQVPLW FORFN IUHTXHQF\ 7UDQVPLW FORFN WROHUDQFH 7UDQVPLW FORFN GXW\ F\FOH 7326i71(* WR 7&/. VHWXS WLPH 7&/. WR 7326i71(* KROG WLPH 6\P 0&/. 0&/.W 0&/.G IF 7&/. 7&/.W 7&/.G W687 W+7 0LQ   ei    ii ei ei 7\Si iieee `iii  ciiaec iieee     0D[   ci   `iii ai   8QLWV 0+] SSP o 0+] 0+] SSP o QV QV /;7eii RQO\ 1RWHV W685 W+5
+RVW 0RGH
W3:+
W+5 +RVW 0RGH
&/.( i
&/.(
+i: 0RGH
in /
ii 7\SLFDO YDOXHV DUH DW ee & DQG DUH IRU GHVLJQ DLG RQO\a WKH\ DUH QRW JXDUDQWHHG DQG QRW VXEMHFW WR SURGXFWLRQ WHVWLQJi
)LJXUH iia /;7eii 7UDQVPLW &ORFN 7LPLQJ 'LDJUDP 7&/. W687 7326 71(* W+7
eic
L1
7HVW 6SHFLILFDWLRQV
7DEOH iea /;7eii 6HULDO ,i2 7LPLQJ &KDUDFWHULVWLFV o6HH )LJXUHV ii DQG ieo 3DUDPHWHU 5LVHi)DOO WLPH  DQ\ GLJLWDO RXWSXW 6', WR 6&/. VHWXS WLPH 6&/. WR 6', KROG WLPH 6&/. ORZ WLPH 6&/. KLJK WLPH 6&/. ULVH DQG IDOO WLPH CS WR 6&/. VHWXS WLPH 6&/. WR CS KROG WLPH CS LQDFWLYH WLPH 6&/. WR 6'2 YDOLG 6&/. IDOOLQJ HGJH RU CS ULVLQJ HGJH WR 6'2 KLJK = 6\P W5) W'& W&'+ W&/ W&+ W5n W) W&& W&&+ W&:+ W&'9 W&'= 0LQ  ei ei eei eei  ei ei eei   7\Si           iii 0D[ iii     ei    eii  8QLWV QV QV QV QV QV QV QV QV QV QV QV 7HVW &RQGLWLRQV /RDG iic P$n ei S)
ii 7\SLFDO YDOXHV DUH DW ee & DQG DUH IRU GHVLJQ DLG RQO\a WKH\ DUH QRW JXDUDQWHHG DQG QRW VXEMHFW WR SURGXFWLRQ WHVWLQJi
)LJXUH iia /;7eii 6HULDO 'DWD ,QSXW 7LPLQJ 'LDJUDP
&6 W&+ W&&+ W&/ W&:+
6&/.
W&&
W'& 6', /6%
W&'+ /6% &21752/ %W&'+ 06%
)LJXUH iea /;7eii 6HULDO 'DWD 2XWSXW 7LPLQJ 'LDJUDP
&6 W&'= 6&/. W&'9
&/.( i
W&'=
6'2
+,*+ =
W&'9
&/.( i
6'2
+,*+ =
L1
eiae
/;7eii 7i &68i,6'1 35, 7UDQVFHLYHU
127(6
eia
L1
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