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5HYLVLRQ íïí

/;7êìí
7ì &68î,6'1 35, 7UDQVFHLYHU

'$7$ 6+((7

/;7êìí %ORFN 'LDJUDP

)HDWXUHV

� )XOO\ LQWHJUDWHG WUDQVFHLYHU FRPSULVLQJã RQðFKLS HTXDOð
L]HUâ WLPLQJ UHFRYHU\îFRQWUROâ GDWD SURFHVVRUâ UHFHLYHUâ
DQG WUDQVPLWWHU ZLWK /LQH %XLOGð2XW DQG GLJLWDO FRQWURO

� 0HHWV RU H[FHHGV $16, DQG ,78 VSHFLILFDWLRQV LQFOXGð
LQJ 7ìïéíêñ 7ìïéíåñ DQG $7÷7 3XE çëéìì

� 6HOHFWDEOH 5HFHLYHU 6HQVLWLYLW\ï )XOO\ UHVWRUHV WKH UHð
FHLYHG VLJQDO DIWHU WUDQVPLVVLRQ WKURXJK D FDEOH ZLWK DWð
WHQXDWLRQ RI HLWKHU í WR ëç G%ñ RU í WR êç G% # ææë N+]

� 6HOHFWDEOH 8QLSRODU RU %LSRODU GDWD ,î2

� 6HOHFWDEOH %å=6 HQFRGLQJîGHFRGLQJ

� /LQH DWWHQXDWLRQ LQGLFDWLRQ RXWSXW

� ìêå 8, MLWWHU WROHUDQFH DW ì +]

� 2XWSXW VKRUW FLUFXLW FXUUHQW OLPLW SURWHFWLRQ

� 2QðOLQH LGOH PRGH IRU UHGXQGDQW V\VWHPV

� æïè G%ñ ìè G%ñ DQG ëëïè G% WUDQVPLW /%2V

� /RFDOñ UHPRWH DQG LQEDQG QHWZRUN ORRSEDFN IXQFWLRQV

� 5HFHLYH PRQLWRU ZLWK /RVV RI 6LJQDO õ/26ô RXWSXW

� -LWWHU DWWHQXDWLRQ VWDUWLQJ DW ç +]ñ VZLWFKDEOH WR WUDQVPLW
RU UHFHLYH SDWK

� 0LFURSURFHVVRU FRQWUROODEOH

*HQHUDO 'HVFULSWLRQ

7KH /;7êìí LV WKH ILUVW IXOO\ LQWHJUDWHG WUDQVFHLYHU IRU 7ì
&68 DQG ,6'1 3ULPDU\ 5DWH ,QWHUIDFH õ,6'1 35,ô DSSOLð
FDWLRQV DW ìïèéé 0ESVï 7KLV WUDQVFHLYHU RSHUDWHV RYHU
çñííí IHHW RI ëë $:* WZLVWHGðSDLU FDEOH ZLWKRXW DQ\
H[WHUQDO FRPSRQHQWVï 7R FRPSHQVDWH IRU VKRUWHU OLQHVñ æïè
G%ñ ìè G%ñ DQG ëëïè G% IUHTXHQF\ðGHSHQGHQW WUDQVPLW /LQH
%XLOGð2XWV õ/%2Vô DUH SURYLGHGï

7KH GHYLFH RIIHUV VHOHFWDEOH %å=6 HQFRGLQJîGHFRGLQJñ DQG
XQLSRODU RU ELSRODU GDWD ,î2ï 7KH /;7êìí DOVR SURYLGHV
MLWWHU DWWHQXDWLRQ LQ HLWKHU WKH WUDQVPLW RU UHFHLYH GLUHFWLRQ
VWDUWLQJ DW ç +]ñ DQG LQFRUSRUDWHV D VHULDO LQWHUIDFH õ6,2ô
IRU PLFURSURFHVVRU FRQWUROï

7KH /;7êìí RIIHUV D YDULHW\ RI GLDJQRVWLF IHDWXUHV LQFOXGð
LQJ ORRSEDFNV DQG ORVV RI VLJQDO PRQLWRULQJï ,W XVHV DQ
DGYDQFHG GRXEOHðSRO\ñ GRXEOHðPHWDO &026 SURFHVV DQG
UHTXLUHV RQO\ D VLQJOH èðYROW SRZHU VXSSO\ï

$SSOLFDWLRQV

� ,6'1 3ULPDU\ 5DWH ,QWHUIDFH õ35,ô õ$16, 7ìïéíåô
� &68 ,QWHUIDFH WR 7ì 6HUYLFH õ3XE çëéììô
� '6ì 0HWDOOLF ,QWHUIDFH õ$16, 7ìïéíêô
� 7ì /$1 EULGJH
� &38 WR &38 &KDQQHO ([WHQGHUV
� 'LJLWDO /RRS &DUULHU ð 6XEVFULEHU &DUULHU 6\VWHPV
� 7ì 0X[
� &KDQQHO %DQNV
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/;7êìí 7ì &68î,6'1 35, 7UDQVFHLYHU

êðë

L1

3,1 $66,*10(176 $1' 6,*1$/ '(6&5,37,216

)LJXUH ìã 3LQ $VVLJQPHQWV

7DEOH ìã 3LQ 'HVFULSWLRQV

3LQ ú 6\P ,î2 'HVFULSWLRQ

ì 0&/. , 0DVWHU &ORFNï $ ìïèéé 0+] FORFN LQSXW XVHG WR JHQHUDWH LQWHUQDO FORFNVï 8SRQ /RVV
RI 6LJQDO õ/26ôñ 5&/. LV GHULYHG IURP 0&/.ï ,I 0&/. LV QRW DSSOLHGñ WKLV SLQ
VKRXOG EH JURXQGHGï

ë 7&/. , 7UDQVPLW &ORFNï 7UDQVPLW FORFN LQSXWï 7326 DQG 71(* DUH VDPSOHG RQ WKH IDOOLQJ
HGJH RI 7&/.ï

ê 7326î
7'$7$

, 7UDQVPLW 'DWD ,QSXWâ 'DWD ,QSXWî3RODULW\ 6HOHFWï ,QSXW GDWD WR EH WUDQVPLWWHG RQ WKH
WZLVWHGðSDLU OLQHï 1RUPDOO\ñ SLQ ê LV 7326 DQG SLQ é LV 71(*ñ WKH SRVLWLYH DQG QHJDð
WLYH VLGHV RI D ELSRODU LQSXW SDLUï +RZHYHUñ LI SLQ é LV KHOG +LJK IRU DW OHDVW ìç 7&/.
F\FOHV õHTXLYDOHQW WR ìè VXFFHVVLYH ELSRODU YLRODWLRQVôñ WKH /;7êìí VZLWFKHV WR D XQLð
SRODU PRGHï 7KH /;7êìí UHWXUQV WR ELSRODU ,î2 ZKHQ SLQ é JRHV /RZï

é 71(*î
8%6

,

è 02'( , 0RGH 6HOHFWï 6HWWLQJ 02'( +LJK VHOHFWV WKH +RVW 0RGHï ,Q +RVW 0RGHñ WKH VHULDO
LQWHUIDFH LV HQDEOHG IRU FRQWURO DQG VWDWXV UHSRUWLQJï 6HWWLQJ 02'( /RZ VHOHFWV WKH
+DUGZDUH õ+î:ô 0RGHï ,Q +DUGZDUH 0RGH WKH VHULDO LQWHUIDFH LV GLVDEOHGâ KDUGðZLUHG
SLQV FRQWURO FRQILJXUDWLRQ DQG UHSRUW VWDWXVï 7\LQJ 02'( WR 5&/. HQDEOHV +DUGZDUH
0RGH DQG WKH %å=6 HQFRGHUîGHFRGHUï

ç 51(* 2 5HFHLYH 1HJDWLYH 'DWDâ 5HFHLYH 3RVLWLYH 'DWDï ,Q %LSRODU 'DWD ,î2 0RGH SLQV ç DQG
æ DUH ELSRODU GDWD RXWSXWVï $ VLJQDO RQ 51(* FRUUHVSRQGV WR UHFHLSW RI D QHJDWLYH SXOVH
RQ 57,3î55,1*ñ DQG D VLJQDO RQ 5326 FRUUHVSRQGV WR D SRVLWLYH SXOVH RQ 57,3î
55,1*ï 51(*î5326 RXWSXWV DUH 1RQð5HWXUQðWRð=HUR õ15=ôï ,Q +RVW 0RGHñ &/.(
GHWHUPLQHV WKH FORFN HGJH DW ZKLFK WKHVH RXWSXWV DUH VWDEOH DQG YDOLGï ,Q +DUGZDUH
0RGH ERWK RXWSXWV DUH VWDEOH DQG YDOLG RQ WKH 5&/. ULVLQJ HGJHï

æ 5326 2

ç %39 2 %LSRODU 9LRODWLRQï ,Q 8QLSRODU 'DWD ,î2 0RGHñ SLQ ç JRHV +LJK WR LQGLFDWH UHFHLSW RI D
%LSRODU 9LRODWLRQ RI WKH $0, FRGHï

0&/.
7&/.
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02'(
51(*
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êðê

3LQ $VVLJQPHQWV DQG 6LJQDO 'HVFULSWLRQV

L1

æ 5'$7$ 2 %LSRODU 9LRODWLRQï ,Q 8QLSRODU 0RGHñ GDWD UHFHLYHG IURP WKH WZLVWHGðSDLU OLQH LV RXWSXW
DW SLQ æï

å 5&/. 2 5HFRYHUHG &ORFNï 7KLV LV WKH FORFN UHFRYHUHG IURP WKH VLJQDO UHFHLYHG DW 57,3 DQG
55,1*ï

ä ;7$/,1 , &U\VWDO ,QSXWâ &U\VWDO 2XWSXWï $Q H[WHUQDO FU\VWDO õìåïæ S) ORDG FDSDFLWDQFHñ SXOð
ODEOHô RSHUDWLQJ DW çïìæç 0+] õIRXU WLPHV WKH ELW UDWHô LV UHTXLUHG WR HQDEOH WKH MLWWHU
DWWHQXDWLRQ IXQFWLRQ RI WKH /;7êìíï 7KHVH SLQV PD\ DOVR EH XVHG WR GLVDEOH WKH MLWWHU
DWWHQXDWRU E\ FRQQHFWLQJ WKH ;7$/,1 SLQ WR WKH SRVLWLYH VXSSO\ WKURXJK D UHVLVWRUñ DQG
OHDYLQJ WKH ;7$/287 SLQ XQFRQQHFWHGï

ìí ;7$/287 2

ìì -$6(/ 2 -LWWHU $WWHQXDWLRQ 6HOHFWï 6HOHFWV MLWWHU DWWHQXDWLRQ ORFDWLRQï :KHQ -$6(/ LV +LJKñ
WKH MLWWHU DWWHQXDWRU LV DFWLYH LQ WKH UHFHLYH SDWKï :KHQ -$6(/ LV /RZñ WKH MLWWHU DWWHQXð
DWRU LV DFWLYH LQ WKH WUDQVPLW SDWKï

ìë /26 2 /RVV RI 6LJQDOï /26 JRHV +LJK ZKHQ ìæè FRQVHFXWLYH VSDFHV KDYH EHHQ GHWHFWHGï
/26 UHWXUQV /RZ ZKHQ WKH UHFHLYHG VLJQDO UHDFKHV D PDUN GHQVLW\ RI ìëïèø õGHWHUð
PLQHG E\ UHFHLSW RI IRXU PDUNV ZLWKLQ êë ELW SHULRGVôï 5HFHLYHG PDUNV DUH RXWSXW RQ
5326 DQG 51(* HYHQ ZKHQ /26 LV +LJKï

ìê 77,3 2 7UDQVPLW 7LSâ 7UDQVPLW 5LQJï 'LIIHUHQWLDO 'ULYHU 2XWSXWVï 7KHVH RXWSXWV DUH
GHVLJQHG WR GULYH D èí ð ëíí Ω ORDGï /LQH PDWFKLQJ UHVLVWRUV DQG WUDQVIRUPHU FDQ EH
VHOHFWHG WR JLYH WKH GHVLUHG SXOVH KHLJKWïìç 75,1* 2

ìé 7*1' ¤ 7UDQVPLW *URXQGï *URXQG UHWXUQ IRU WKH WUDQVPLW GULYHUV SRZHU VXSSO\ 79òï

ìè 79ò , 7UDQVPLW 3RZHU 6XSSO\ï òè 9'& SRZHU VXSSO\ LQSXW IRU WKH WUDQVPLW GULYHUVï 79ò
PXVW QRW YDU\ IURP 59ò E\ PRUH WKDQ �íïê 9ï

ìæ (*/ , (TXDOL]HU *DLQ /LPLWï ,QSXW VHWV HTXDOL]HU JDLQï :KHQ (*/ LV /RZñ XS WR êç G% RI
HTXDOL]HU JDLQ PD\ EH DGGHGï :KHQ (*/ LV +LJKñ HTXDOL]HU JDLQ LV OLPLWHG WR QR PRUH
WKDQ ëç G%ï

ìå /$71 2 /LQH $WWHQXDWLRQ ,QGLFDWLRQ õ6HH )LJXUH ëôï (QFRGHG RXWSXWï 3XOVH ZLGWKñ UHODWLYH WR
5&/.ñ LQGLFDWHV UHFHLYH HTXDOL]HU JDLQ VHWWLQJ õOLQH LQVHUWLRQ ORVV DW ææë N+]ô LQ æïè G%
VWHSVï :KHQ /$71  ì 5&/. SXOVHñ WKH HTXDOL]HU LV VHW DW æïè G% JDLQñ ë SXOVHV  ìè
G%ñ ê SXOVHV  ëëïè G% DQG é SXOVHV  í G%ï 2XWSXW LV YDOLG RQ WKH ULVLQJ HGJH RI
5&/.ï

ìä 57,3 , 5HFHLYH 7LSâ 5HFHLYH 5LQJï 7KH $0, VLJQDO UHFHLYHG IURP WKH OLQH LV DSSOLHG DW WKHVH
SLQVï $ ìãì WUDQVIRUPHU LV UHTXLUHGï 'DWD DQG FORFN IURP WKH VLJQDO DSSOLHG DW WKHVH
SLQV DUH UHFRYHUHG DQG RXWSXW RQ WKH 5326î51(* DQG 5&/. SLQVïëí 55,1* ,

ëì 59ò , 5HFHLYH 3RZHU 6XSSO\ï òè 9'& SRZHU VXSSO\ IRU DOO FLUFXLWV H[FHSW WKH WUDQVPLW GULYð
HUVï õ7UDQVPLW GULYHUV DUH VXSSOLHG E\ 79òïô

ëë 5*1' ¤ 5HFHLYH *URXQGï *URXQG UHWXUQ IRU SRZHU VXSSO\ 59òï

7DEOH ìã 3LQ 'HVFULSWLRQV ¤ FRQWLQXHG

3LQ ú 6\P ,î2 'HVFULSWLRQ



/;7êìí 7ì &68î,6'1 35, 7UDQVFHLYHU

êðé

L1

ëê 1/223 2 1HWZRUN /RRSEDFN õ+î: 0RGHôï:KHQ +LJKñ LQGLFDWHV ,QEDQG 1HWZRUN /RRSEDFN
KDV EHHQ DFWLYDWHG E\ UHFHSWLRQ RI ííííì SDWWHUQ IRU ILYH VHFRQGVï 1/223 LV UHVHW E\
UHFHSWLRQ RI ííì IRU ILYH VHFRQGVñ RU E\ DFWLYDWLRQ RI 5/223 RU //223ï

INT , ,QWHUUXSW õ+RVW 0RGHôï 7KLV /;7êìí +RVW 0RGH RXWSXW JRHV /RZ WR IODJ WKH KRVW SURð
FHVVRU ZKHQ /26 RU 1/223 FKDQJHV VWDWHï INT LV DQ RSHQðGUDLQ RXWSXW DQG VKRXOG EH
WLHG WR SRZHU VXSSO\ 59ò WKURXJK D UHVLVWRUï INT LV UHVHW E\ FOHDULQJ WKH /26 RU
1/223 UHJLVWHU ELWï

ëé 6', , 6HULDO 'DWD ,Q õ+RVW 0RGHôï 7KH VHULDO GDWD LQSXW VWUHDP LV DSSOLHG WR WKLV SLQ ZKHQ WKH
/;7êìí RSHUDWHV LQ WKH +RVW 0RGHï 6', LV VDPSOHG RQ WKH ULVLQJ HGJH RI 6&/.ï

/%2ì , /LQH %XLOGð2XW 6HOHFW ì õ+î: 0RGHôï ,Q +DUGZDUH 0RGH WKLV LQSXW LV XVHG LQ FRQð
MXQFWLRQ ZLWK /%2ë WR VHOHFW WKH WUDQVPLW OLQH EXLOGðRXWVã íí  í G%ñ íì  æïè G%ñ ìí  
ìè G%ñ DQG ìì  ëëïè G%ï

ëè 6'2 2 6HULDO 'DWD 2XW õ+RVW 0RGHôï 7KH VHULDO GDWD IURP WKH RQðFKLS UHJLVWHU LV RXWSXW RQ
WKLV SLQ LQ WKH /;7êìí +RVW 0RGHï ,I &/.( LV +LJKñ 6'2 LV YDOLG RQ WKH ULVLQJ HGJH
RI 6&/.ï ,I &/.( LV /RZñ 6'2 LV YDOLG RQ WKH IDOOLQJ HGJH RI 6&/.ï 7KLV SLQ JRHV WR
D KLJKðLPSHGDQFH VWDWH ZKHQ WKH VHULDO SRUW LV EHLQJ ZULWWHQ WR DQG ZKHQ CS LV +LJKï

/%2ë , /LQH %XLOGð2XW 6HOHFW ë õ+î: 0RGHôï 7KH VLJQDO DSSOLHG DW WKLV SLQ LQ WKH /;7êìí
+DUGZDUH 0RGH LV XVHG LQ FRQMXQFWLRQ ZLWK /%2ì WR VHOHFW WKH WUDQVPLW OLQH EXLOGðRXWVï
íí  í G%ñ íì  æïè G%ñ ìí  ìè G%ñ DQG ìì  ëëïè G%ï

ëç CS , &KLS 6HOHFW õ+RVW 0RGHôï 7KLV LQSXW LV XVHG WR DFFHVV WKH VHULDO LQWHUIDFH LQ WKH +RVW
0RGHï )RU HDFK UHDG RU ZULWH RSHUDWLRQñ CSPXVW WUDQVLWLRQ IURP +LJK WR /RZñ DQG
UHPDLQ /RZï

5/223 , 5HPRWH /RRSEDFN õ+î:0RGHôï 7KLV LQSXW FRQWUROV ORRSEDFN LQ WKH +DUGZDUH 0RGHï
6HWWLQJ 5/223 +LJK HQDEOHV 5HPRWH /RRSEDFNï 'XULQJ 5HPRWH /RRSEDFNñ LQðOLQH
HQFRGHUV DQG GHFRGHUV DUH E\SDVVHGï 6HWWLQJ ERWK 5/223 DQG //223 +LJK ZKLOH
KROGLQJ 7$26 /RZ FDXVHV D 5HVHWï 6HWWLQJ ERWK 5/223 DQG //223 ZLWK 7$26 +LJK
õRU W\LQJ 5&/. WR 5/223ô HQDEOHV 1HWZRUN /RRSEDFN GHWHFWLRQï

ëæ 6&/. , 6HULDO &ORFN õ+RVW 0RGHôï 7KLV FORFN LV XVHG LQ WKH +RVW 0RGH WR ZULWH GDWD WR RU UHDG
GDWD IURP WKH VHULDO LQWHUIDFH UHJLVWHUVï

//223 , /RFDO /RRSEDFN õ+î:0RGHôï 7KLV LQSXW FRQWUROV ORRSEDFN IXQFWLRQV LQ WKH +DUGZDUH
0RGHï 6HWWLQJ //223 +LJK HQDEOHV WKH /RFDO /RRSEDFN 0RGHï 6HWWLQJ ERWK //223
DQG 5/223 ZKLOH KROGLQJ 7$26 /RZ FDXVHV D 5HVHWï

ëå &/.( , &ORFN (GJH õ+RVW 0RGHôï 6HWWLQJ &/.( +LJK FDXVHV 5326 DQG 51(* WR EH YDOLG RQ
WKH IDOOLQJ HGJH RI 5&/.ñ DQG 6'2 WR EH YDOLG RQ WKH ULVLQJ HGJH RI 6&/.ï :KHQ
&/.( LV /RZñ 5326 DQG 51(* DUH YDOLG RQ WKH ULVLQJ HGJH RI 5&/.ñ DQG 6'2 LV
YDOLG RQ WKH IDOOLQJ HGJH RI 6&/.ï

7$26 , 7UDQVPLW $OO 2QHV õ+î:0RGHôï:KHQ VHW +LJK LQ WKH +DUGZDUH 0RGHñ 7$26 FDXVHV
WKH /;7êìí WR WUDQVPLW D VWUHDP RI PDUNV DW WKH 7&/. IUHTXHQF\ï $FWLYDWLQJ 7$26
FDXVHV 7326 DQG 71(* LQSXWV WR EH LJQRUHGï 7$26 LV LQKLELWHG GXULQJ 5HPRWH /RRSð
EDFNï 6HWWLQJ 7$26ñ //223 DQG 5/223 +LJK VLPXOWDQHRXVO\ HQDEOHV 1HWZRUN
/RRSEDFN GHWHFWLRQï

7DEOH ìã 3LQ 'HVFULSWLRQV ¤ FRQWLQXHG

3LQ ú 6\P ,î2 'HVFULSWLRQ



)XQFWLRQDO 'HVFULSWLRQ

êðè

L1

)81&7,21$/ '(6&5,37,21

7KH /;7êìí LV D IXOO\ LQWHJUDWHG 3&0 WUDQVFHLYHU IRU
ìïèéé 0ESV õ7ìô DSSOLFDWLRQVï ,W DOORZV IXOOðGXSOH[ WUDQVð
PLVVLRQ RI GLJLWDO GDWD RYHU H[LVWLQJ WZLVWHGðSDLU LQVWDOODð
WLRQVï

7KH /;7êìí LQWHUIDFHV ZLWK WZR WZLVWHGðSDLU OLQHV õRQH
SDLU IRU WUDQVPLWñ RQH SDLU IRU UHFHLYHô WKURXJK VWDQGDUG
SXOVH WUDQVIRUPHUV DQG DSSURSULDWH UHVLVWRUVï

The figure on the front page of this section is a block dia-
gram 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 atten-
uator may be positioned in either the transmit or receive
path.

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 pro-
vided internally.

,QLWLDOL]DWLRQ DQG 5HVHW 2SHUDWLRQV

8SRQ SRZHU XSñ WKH WUDQVFHLYHU LV KHOG VWDWLF XQWLO WKH
SRZHU VXSSO\ UHDFKHV DSSUR[LPDWHO\ ê 9ï 8SRQ FURVVLQJ

WKLV WKUHVKROGñ WKH GHYLFH EHJLQV D êë PV UHVHW F\FOH WR FDOð
LEUDWH WKH WUDQVPLW DQG UHFHLYH GHOD\ OLQHV DQG ORFN WKH
3KDVH /RFN /RRS WR WKH UHFHLYH OLQHï $ UHIHUHQFH FORFN LV
UHTXLUHG WR FDOLEUDWH WKH GHOD\ OLQHVï 7KH WUDQVPLWWHU UHIHUð
HQFH LV SURYLGHG E\ 7&/.ï 7KH FU\VWDO RVFLOODWRU SURYLGHV
WKH UHFHLYHU UHIHUHQFHï ,I WKH FU\VWDO RVFLOODWRU LV JURXQGHGñ
0&/. LV XVHG DV WKH UHFHLYHU UHIHUHQFH FORFNï

7KH WUDQVFHLYHU FDQ DOVR EH UHVHW IURP WKH +RVW RU +DUGð
ZDUH 0RGHï ,Q +RVW 0RGHñ UHVHW LV FRPPDQGHG E\ VLPXOð
WDQHRXVO\ ZULWLQJ RQHV WR 5/223 DQG //223ñ DQG D ]HUR
WR 7$26ï ,Q +DUGZDUH 0RGHñ UHVHW LV FRPPDQGHG E\
KROGLQJ 5/223 DQG //223 +LJK VLPXOWDQHRXVO\ IRU ëíí
QV ZKLOH KROGLQJ 7$26 /RZï ,Q HLWKHU PRGHñ UHVHW FOHDUV
DQG VHWV DOO UHJLVWHUV WR íï

5HFHLYHU

The twisted-pair input is received via a 1:1 transformer.
Recovered data is output at RPOS/RNEG (RDATA in un-
ipolar 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 ap-
plied at the equalizer. When set Low, up to 36 dB of gain
may be applied.  

:KHQ (*/ LV +LJKñ JDLQ LV OLPLWHG WR QR PRUH WKDQ ëç G%
SURYLGLQJ IRU LQFUHDVHG QRLVH PDUJLQ LQ VKRUWHU ORRS RSHUð
DWLRQï ,QVHUWLRQ ORVV RI WKH OLQH LQ æïè G% VWHSVñ DV LQGLFDWHG
E\ WKH UHFHLYH HTXDOL]HU VHWWLQJñ LV HQFRGHG LQ WKH /$71
RXWSXW DV VKRZQ LQ )LJXUH ëï

)LJXUH ëã /$71 3XOVH :LGWK (QFRGLQJ

5&/.

/$71

/$71  é 5&/.ñ í G% RI $WWHQXDWLRQ
/$71  ê 5&/.ñ ëëïè G% RI $WWHQXDWLRQ

/$71  ë 5&/.ñ ìè G% RI $WWHQXDWLRQ
/$71  ì 5&/.ñ æïè G% RI $WWHQXDWLRQ

ì ë ê é è

127(ã /$71 LV VWDEOH DQG YDOLG RQ WKH ULVLQJ HGJH RI 5&/.
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The equalized signal is filtered and applied to the peak de-
tector and data slicers.  The peak detector samples the in-
puts 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 signal-
to-noise ratio.  The threshold is set to 50% of the peak val-
ue.  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 sig-
nal 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 fre-
quency.  The count is incremented each time a zero (space)
is received, and reset to zero each time a one (mark) is re-
ceived.  Upon receipt of 175 consecutive zeros the LOS pin
goes High, and a smooth transition replaces the RCLK out-
put with the MCLK.  (During LOS if MCLK is not supplied
and JASEL = 1, the RCLK output is replaced with the cen-
tered crystal clock.)  

Received marks will be output regardless of the LOS sta-
tus, 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.

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.  

,GOH 0RGH

7KH /;7êìí LQFRUSRUDWHV D WUDQVPLW LGOH PRGHï 7KLV
DOORZV PXOWLSOH WUDQVFHLYHUV WR EH FRQQHFWHG WR D VLQJOH OLQH
IRU UHGXQGDQW DSSOLFDWLRQVï 77,3 DQG 75,1* UHPDLQ LQ D
KLJKð LPSHGDQFH VWDWH ZKHQ 7&/. LV QRW SUHVHQW õ7&/.
JURXQGHGôï 7KH KLJKðLPSHGDQFH VWDWH FDQ EH WHPSRUDULO\
GLVDEOHG E\ HQDEOLQJ HLWKHU 7$26ñ 5HPRWH /RRSEDFN RU
1HWZRUN /RRSEDFNï

7KH WUDQVPLWWHG SXOVH VKDSH LV GHWHUPLQHG E\ /LQH %XLOG
2XW õ/%2ô LQSXWV /%2ì DQG /%2ë DV IROORZVã

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 vari-
ous 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

7KH /;7êìí WUDQVPLWWHU LV HTXLSSHG ZLWK D VKRUWðFLUFXLW
OLPLWHUï 7KLV IHDWXUH OLPLWV WR DSSUR[LPDWHO\ ìëí P$ 506
WKH FXUUHQW WKH WUDQVPLWWHU ZLOO VRXUFH LQWR D ORZðLPSHGð
DQFH ORDGï 7KH OLPLWHU WULSV ZKHQ WKH 506 FXUUHQW H[FHHGV
WKH OLPLW IRU ìíí �V õa ìèí PDUNVôï ,W DXWRPDWLFDOO\ UHVHWV
ZKHQ WKH ORDG FXUUHQW GURSV EHORZ WKH OLPLWï

7KH /;7êìí PHHWV RU H[FHHGV )&& DQG $7÷7 VSHFLILFDð
WLRQV IRU &68 DQG 1, DSSOLFDWLRQVñ DV ZHOO DV $16, 7ì(ìñ
DQG &&,77 UHTXLUHPHQWV IRU ,6'1 35,ï

/LQH &RGH

The LXT310 transmits data as a 50% AMI line code as
shown in Figure 3.  Power consumption is reduced by acti-
vating 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 êã èíø $0, &RGLQJ

/LQH %XLOGð2XW õG%ô í æïè ìè ëëïè

/%2ì í ì í ì

/%2ë í í ì ì

77,3

%LW &HOO

ì ìí

75,1*
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-LWWHU $WWHQXDWLRQ
-LWWHU DWWHQXDWLRQ LV SURYLGHG E\ D -LWWHU $WWHQXDWLRQ /RRS
õ-$/ô DQG DQ (ODVWLF 6WRUH õ(6ôï $Q H[WHUQDO FU\VWDO RVFLOð
ODWLQJ DW é WLPHV WKH ELW UDWH SURYLGHV FORFN VWDELOL]DWLRQï
5HIHU WR 7DEOH ç IRU FU\VWDO VSHFLILFDWLRQVï 7KH (6 LV D êë
[ ëðELW UHJLVWHUï :KHQ -$6(/  ìñ WKH -$/ LV SRVLWLRQHG LQ
WKH UHFHLYH SDWKï :KHQ -$6(/  íñ WKH -$/ LV SRVLWLRQHG
LQ WKH WUDQVPLW SDWKï

'DWD õ7326î71(* î 7'$7$ RU 5326î51(* î 5'$7$ô
LV FORFNHG LQWR WKH (6 ZLWK WKH DVVRFLDWHG FORFN VLJQDO
õ7&/. RU 5&/.ôñ DQG FORFNHG RXW RI WKH (6 ZLWK WKH GHMLWð
WHUHG FORFN IURP WKH -$/ï :KHQ WKH ELW FRXQW LQ WKH (6 LV
ZLWKLQ WZR ELWV RI RYHUIORZLQJ RU XQGHUIORZLQJñ WKH (6
DGMXVWV WKH RXWSXW FORFN E\ ìîå RI D ELW SHULRGï 7KH (6 SURð
GXFHV DQ DYHUDJH GHOD\ RI ìç ELWV LQ WKH DVVRFLDWHG SDWKï

2SHUDWLQJ 0RGHV
7KH /;7êìí FDQ EH FRQWUROOHG E\ D PLFURSURFHVVRU
WKURXJK D VHULDO LQWHUIDFH õ+RVW 0RGHôñ RU WKURXJK LQGLYLGð
XDO SLQV õ+DUGZDUH 0RGHôï 7KH PRGH RI RSHUDWLRQ LV VHW E\
WKH 02'( SLQ ORJLF OHYHOï

+RVW 0RGH 2SHUDWLRQ
7KH /;7êìí RSHUDWHV LQ WKH +RVW 0RGH ZKHQ02'( LV VHW
+LJKï 7KH ìçðELW VHULDO ZRUG FRQVLVWV RI DQ åðELW &RPð
PDQGî$GGUHVV E\WH DQG DQ åðELW 'DWD E\WHï 7DEOH ê OLVWV WKH
RXWSXW GDWD ELW FRPELQDWLRQVï )LJXUH é VKRZV WKH VHULDO
LQWHUIDFH GDWD VWUXFWXUH DQG WLPLQJï 7KH +RVW 0RGH SURð

YLGHV D ODWFKHG ,QWHUUXSW RXWSXW õ,17ô ZKLFK LV WULJJHUHG E\
D FKDQJH LQ WKH /26 RU 1/223 ELWVï 7KH ,QWHUUXSW LV
FOHDUHG ZKHQ WKH LQWHUUXSW FRQGLWLRQ QR ORQJHU H[LVWVñ DQG
WKH KRVW SURFHVVRU ZULWHV D RQH WR WKH UHVSHFWLYH ELW LQ WKH
VHULDO LQSXW GDWD E\WHï

+RVW 0RGH DOVR DOORZV FRQWURO RI WKH VHULDO GDWD DQG UHFHLYH
GDWD RXWSXW WLPLQJï 7KH &ORFN (GJH õ&/.(ô VLJQDO GHWHUð
PLQHV ZKHQ WKHVH RXWSXWV DUH YDOLGñ UHODWLYH WR WKH 6HULDO
&ORFN õ6&/.ô RU 5&/. DV OLVWHG LQ 7DEOH ëï

7KH /;7êìí VHULDO SRUW LV DGGUHVVHG E\ VHWWLQJ ELW $é LQ WKH
$GGUHVVî&RPPDQG E\WHñ FRUUHVSRQGLQJ WR DGGUHVV ìçï 7KH
/;7êìí FRQWDLQV RQO\ D VLQJOH RXWSXW GDWD UHJLVWHU VR QR
FRPSOH[ FKLS DGGUHVVLQJ VFKHPH LV UHTXLUHGï 7KH UHJLVWHU
LV DFFHVVHG E\ FDXVLQJ WKH &KLS 6HOHFW õ&6ô LQSXW WR WUDQð
VLWLRQ IURP +LJK WR /RZï %LW ì RI WKH VHULDO $GGUHVVî&RPð
PDQG E\WH SURYLGHV 5HDGî:ULWH FRQWURO ZKHQ WKH FKLS LV
DFFHVVHGï $ ORJLF ì LQGLFDWHV D UHDG RSHUDWLRQñ DQG D ORJLF
í LQGLFDWHV D ZULWH RSHUDWLRQï 6HULDO GDWD ,î2 WLPLQJ FKDUð
DFWHULVWLFV DUH VKRZQ LQ 7DEOH ìéñ DQG )LJXUHV ìì DQG ìë LQ
WKH 7HVW 6SHFLILFDWLRQV VHFWLRQï

7DEOH ëã &/.( 6HWWLQJV

2XWSXW &ORFN &/.(  í &/.(  ì

5326î51(*
6'2

5&/.
6&/.

5LVLQJ
)DOOLQJ

)DOOLQJ
5LVLQJ

)LJXUH éã /;7êìí 6HULDO ,QWHUIDFH 'DWD 6WUXFWXUH

CS

SCLK

SDI/ SDO

ADDRESS /
COMMAND
BYTE

INPUT
DATA
BYTE

R/W A0 A1 A2 A3 A4 A5 D0 D1 D2 D3 D4 D5 D6 D7A6

ADDRESS / COMMAND BYTE DATA INPUT / OUTPUT BYTE

LOS NLOOP B8ZS LBO1 LBO2 RLOOP LLOOP TAOS

R/W
0 00 0 0 1 X

A0 A6

CLEAR INTERRUPTS SET DIAGNOSTICS OR RESET

D0 (LSB) D7(MSB)

X=DON’T CARE

R/W- = 1: Read
R/W- = 0: Write

A4

127(
2XWSXW GDWD E\WH LV WKH
VDPH DV WKH LQSXW GDWD
E\WH H[FHSW IRU ELWV
'áèãæ! VKRZQ LQ 7DEOH êï

1=ENABLE 1=ENABLE 1=ENABLE 1=ENABLE 1=ENABLE
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+DUGZDUH 0RGH 2SHUDWLRQ

In Hardware Mode the transceiver is accessed and con-
trolled 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.

'LDJQRVWLF 0RGH 2SHUDWLRQ

7UDQVPLW $OO 2QHV
,Q 7UDQVPLW $OO 2QHV õ7$26ô 0RGHñ WKH 7326 DQG
71(* LQSXWV WR WKH WUDQVFHLYHU DUH LJQRUHG DQG WKH
WUDQVFHLYHU WUDQVPLWV D FRQWLQXRXV VWUHDP RI RQHV DW
WKH 7&/. IUHTXHQF\ï õ,I 7&/. LV QRW SURYLGHGñ
7$26 LV ORFNHG WR WKH 0&/.ïô 7KLV FDQ EH XVHG DV
WKH %OXH $ODUP ,QGLFDWRU õ$,6ôï ,Q +RVW 0RGHñ 7$26
LV FRPPDQGHG E\ ZULWLQJ D RQH WR ELW 'æ RI WKH LQSXW
GDWD E\WHï ,Q +DUGZDUH 0RGHñ 7$26 LV FRPPDQGHG
E\ VHWWLQJ SLQ ëå +LJKï 7$26 FDQ EH FRPPDQGHG
VLPXOWDQHRXVO\ ZLWK /RFDO /RRSEDFNñ EXW LV LQKLELWHG
GXULQJ 5HPRWH /RRSEDFNï

/RFDO /RRSEDFN
/RFDO /RRSEDFN õ//223ô LV GHVLJQHG WR H[HUFLVH WKH
PD[LPXP QXPEHU RI IXQFWLRQDO EORFNVï 'XULQJ
//223 RSHUDWLRQñ WKH 57,3î55,1* LQSXWV IURP WKH

OLQH DUH GLVFRQQHFWHGï ,QVWHDGñ WKH WUDQVPLW RXWSXWV DUH
URXWHG EDFN LQWR WKH UHFHLYH LQSXWVï 7KLV WHVWV WKH
HQFRGHUVîGHFRGHUVñ MLWWHU DWWHQXDWRUñ WUDQVPLWWHUñ
UHFHLYHU DQG WLPLQJ UHFRYHU\ VHFWLRQVï ,Q +RVW 0RGHñ
/RFDO /RRSEDFN LV FRPPDQGHG E\ ZULWLQJ D RQH WR ELW
'ç RI WKH LQSXW GDWD E\WHï ,Q +DUGZDUH 0RGHñ /RFDO
/RRSEDFN LV FRPPDQGHG E\ VHWWLQJ SLQ ëæ +LJKï ,I
7$26 DQG //223 DUH ERWK VHWñ WKH $OO 2QHV SDWWHUQ
LV WUDQVPLWWHG RQWR WKH OLQH ZKLOH WKH 7326î71(*
LQSXW GDWD LV ORRSHG EDFN WR WKH 5326î51(* RXWSXWVï

5HPRWH /RRSEDFN
,Q 5HPRWH /RRSEDFN õ5/223ô 0RGHñ WKH WUDQVPLW
GDWD DQG FORFN LQSXWV õ7&/. DQG 7326î71(* RU
7'$7$ô DUH LJQRUHGñ DQG WKH LQðOLQH HQFRGHUV DQG
GHFRGHUV DUH E\SDVVHGï 7KH 5326î51(* RU 5'$7$
RXWSXWV DUH ORRSHG EDFN WKURXJK WKH WUDQVPLW FLUFXLWV
DQG RXWSXW RQ 77,3 DQG 75,1* DW WKH 5&/. IUHð
TXHQF\ï 5HFHLYHU FLUFXLWV DUH XQDIIHFWHG E\ WKH
5/223 FRPPDQG DQG FRQWLQXH WR RXWSXW WKH 5&/.
DQG 5326î51(* RU 5'$7$ VLJQDOV UHFHLYHG IURP
WKH WZLVWHGðSDLU OLQHï ,Q +RVW 0RGHñ 5HPRWH /RRSð
EDFN LV FRPPDQGHG E\ ZULWLQJ D RQH WR ELW 'è RI WKH
LQSXW GDWD E\WHï ,Q +DUGZDUH 0RGHñ 5HPRWH /RRSð
EDFN LV FRPPDQGHG E\ VHWWLQJ SLQ ëç +LJKï

1HWZRUN /RRSEDFN
1HWZRUN /RRSEDFN FDQ EH FRPPDQGHG IURP WKH QHWð
ZRUN ZKHQ WKH 1HWZRUN /RRSEDFN GHWHFW IXQFWLRQ LV
HQDEOHGï ,Q +RVW 0RGHñ 1HWZRUN /RRSEDFN õ1/223ô
GHWHFWLRQ LV HQDEOHG E\ VLPXOWDQHRXVO\ ZULWLQJ RQHV WR
5/223ñ //223 DQG 7$26ñ WKHQ ZULWLQJ ]HURV LQ WKH
QH[W F\FOHï ,Q +DUGZDUH 0RGHñ 1HWZRUN /RRSEDFN
GHWHFWLRQ LV HQDEOHG E\ KROGLQJ 5/223ñ //223 DQG
7$26 +LJK VLPXOWDQHRXVO\ IRU ëíí QV WKHQ EULQJLQJ
WKHP /RZñ RU E\ W\LQJ 5&/. WR 5/223ï 1/223
GHWHFWLRQ PD\ EH GLVDEOHG E\ UHVHWWLQJ WKH FKLSï

:KHQ 1/223 GHWHFWLRQ LV HQDEOHGñ WKH UHFHLYHU PRQð
LWRUV WKH LQSXW GDWD VWUHDP IRU WKH 1/223 GDWD SDWð
WHUQV õííííì  HQDEOHñ ííì  GLVDEOHôï :KHQ DQ
1/223 HQDEOH GDWD SDWWHUQ LV UHSHDWHG IRU D PLQLPXP
RI ILYH VHFRQGV õZLWK ìíðê %(5ôñ WKH GHYLFH EHJLQV
UHPRWH ORRSEDFN RSHUDWLRQï 7KH /;7êìí UHVSRQGV WR
ERWK IUDPHG DQG XQIUDPHG 1/223 SDWWHUQVï 2QFH
UHPRWH QHWZRUN ORRSEDFN GHWHFWLRQ LV HQDEOHG DW WKH
FKLS DQG DFWLYDWHG E\ WKH FRUUHFW GDWD SDWWHUQñ LW LV
LGHQWLFDO WR UHPRWH ORRSEDFN LQLWLDWHG DW WKH FKLSï
1/223 LV UHVHW E\ UHFHLYLQJ WKH GLVDEOH SDWWHUQ IRU è
VHFRQGVñ RU E\ DFWLYDWLRQ RI 5/223ï 1/223 LV WHPð
SRUDULO\ LQWHUUXSWHG E\ //223ñ EXW WKH 1/223 VWDWH
LV QRW UHVHWï

7DEOH êã /;7êìí 6HULDO 'DWD 2XWSXW %LWV
õ6HH )LJXUH éô

%LW
'è

%LW
'ç

%LW
'æ 6WDWXV

í í í 5HVHW KDV RFFXUUHGñ RU QR SURJUDP
LQSXWï

í í ì 7$26 LV DFWLYHï

í ì í /RFDO /RRSEDFN LV DFWLYHï

í ì ì 7$26 DQG /RFDO /RRSEDFN DUH
DFWLYHï

ì í í 5HPRWH /RRSEDFN LV DFWLYHï

ì í ì '30 KDV FKDQJHG VWDWH VLQFH ODVW
&OHDU '30 RFFXUUHGï

ì ì í /26 KDV FKDQJHG VWDWH VLQFH ODVW
&OHDU /26 RFFXUUHGï

ì ì ì /26 DQG '30 KDYH ERWK FKDQJHG
VWDWH VLQFH ODVW &OHDU '30 DQG &OHDU
/26 RFFXUUHGï
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$33/,&$7,21 ,1)250$7,21

)LJXUH èã 7\SLFDO /$71 'HFRGLQJ &LUFXLW

/$71 'HFRGLQJ &LUFXLWV DQG
([WHUQDO &RPSRQHQWV
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 syn-
chronous counter (half of a 4-bit counter) with synchronous
reset, and a pair of flip-flops.  Table 5 lists approved crys-
tals and transformers. 

9FF

5&/.

&, &2
4

5

4 ' 4 '

/ë/ì

/$71

&, &2
4

5

7DEOH éã /$71 2XWSXW &RGLQJ

/ì /ë /LQH $WWHQXDWLRQ

í
í
ì
ì

í
ì
í
ì

íïí G%
ðæïè G%
ðìèïí G%
ðëëïè G%

7DEOH èã $SSURYHG &U\VWDOV DQG 7UDQVIRUPHUV

&RPSRQHQW 0DQXIDFWXUHU 3DUW 1XPEHUV

&U\VWDO 0ð7URQ 03ðì êåíåðíìí î éìééðííë
õçïìæç 0+]ô 0RQLWRU 3URGXFWV 06&ìêììðíì%

&76 .QLJKWV çìæçðìåí
9DOSH\ )LVKHU 9)éä$ìç)1ì
8ï6ï &U\VWDO 8ìåðìåðçìæç63

7[ 7UDQVIRUPHU %HOO )XVH íèèêðèííçð,&
õ ì ã ë ô )(( )LOð0DJ çç=ìêíå

0LGFRP çæìðèåêë
3XOVH (QJLQHHULQJ çèêèìñ çèææì
6FKRWW &RUS çæìëæêæí DQG çæìêíåèí
+$/2 7'çìðìëíè* DQG 7'çæðìëíè* õFRPER 7[î5[ô

5[ 7UDQIRUPHU )(( )LOð0DJ )( åííçðìèè
õ ì ã ì ô 0LGFRP çæìðèæäë

3XOVH (QJLQHHULQJ çéäêç DQG çèææå
6FKRWW &RUS çæìêíåéí DQG çæìíäèìí
+$/2 7'çìðìëíè* DQG 7'çæðìëíè* õFRPER 7[î5[ô
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+RVW 0RGH $SSOLFDWLRQV

)LJXUH ç VKRZV D W\SLFDO 7ì &68 DSSOLFDWLRQ ZLWK WKH
/;7êìí RSHUDWLQJ LQ WKH +RVW 0RGH õ02'( SLQ WLHG
KLJKôï $ 7ìî(6) )UDPHU SURYLGHV WKH GLJLWDO LQWHUIDFH
ZLWK WKH KRVW FRQWUROOHUï %RWK GHYLFHV DUH FRQWUROOHG
WKURXJK WKH VHULDO LQWHUIDFHï ,Q WKH +RVW 0RGHñ WKH /26
DODUP LV UHSRUWHG YLD WKH VHULDO SRUW VR WKH /26 SLQ LV
DOORZHG WR IORDWï

$Q /;3çíí$ &ORFN $GDSWHU õ&/$'ô SURYLGHV WKH ëïíéå
0+] V\VWHP EDFNSODQH FORFNñ ORFNHG WR WKH UHFRYHUHG

ìïèéé 0+] FORFN VLJQDOï 7KH çïìæç 0+] FU\VWDO DFURVV
;7$/,1 DQG ;7$/287 HQDEOHV WKH -$/ ZKLFK LV
VZLWFKHG WR WKH WUDQVPLW VLGH E\ WKH JURXQG RQ -$6(/ï
õ5HIHU WR 7DEOH è IRU DSSURYHG FU\VWDOV DQG WUDQVIRUPHUVïô
7KH SRZHU VXSSO\ LQSXWV DUH WLHG WR D FRPPRQ EXV ZLWK
DSSURSULDWH GHFRXSOLQJ FDSDFLWRUV õçå �) DQG íïì �)ô
LQVWDOOHG RQ HDFK VLGHï

7KH WZLVWHGðSDLU LQWHUIDFHV DUH UHODWLYHO\ VLPSOHï $ ìíí Ω
UHVLVWRU DFURVV WKH LQSXW RI D ìãì WUDQVIRUPHU LV XVHG RQ WKH
UHFHLYH VLGHñ DQG D SDLU RI ìëïè Ω UHVLVWRUV DUH LQVWDOOHG LQ
OLQH ZLWK WKH ìãë RXWSXW WUDQVIRUPHUï

7DEOH çã /;7êìí &U\VWDO 6SHFLILFDWLRQV õ([WHUQDOô

3DUDPHWHU 6SHFLILFDWLRQ

)UHTXHQF\ çïìæç 0+]

)UHTXHQF\ VWDELOLW\ � ëí SSP # ëè �&
� ëè SSP IURP ðéí �& WR åè �&
õ5HI ëè �& UHDGLQJô

3XOODELOLW\ &/  ìì S) WR ìåïæ S)ñ ò∆)  ìæè WR ìäè SSP
&/  ìåïæ S) WR êé S)ñ ð∆)  ìæè WR ìäè SSP

(IIHFWLYH VHULHV UHVLVWDQFH éí Ω 0D[LPXP

&U\VWDO FXW $7

5HVRQDQFH 3DUDOOHO

0D[LPXP GULYH OHYHO ëïí P:

0RGH RI RSHUDWLRQ )XQGDPHQWDO

&U\VWDO KROGHU +&éä õ5ê:ôñ &2  æ S) PD[LPXP
&0  ìæ I) W\SLFDO
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)LJXUH çã 7\SLFDO /;7êìí +RVW 0RGH 7ìî&68 $SSOLFDWLRQ

)6<1&

7&/.

7326

71(*

636

51(*

5326

5&/.

7ìî(6)
)5$0(5

0&/.

7&/.

7326

71(*

02'(

51(*

5326

5&/.

;7$/,1

;7$/287

-$6(/

/26

77,3

7*1'

&/.(

6&/.

CS

6'2

6',

INT

5*1'

59ò

55,1*

57,3

/$71

(*/

75,1*

79ò

/;7êìí
75$16&(,9(5

/;3çíí$ &/$'
&/.,

&/.2

ìïèéé
0+]

ëïíéå 0+]

çïìæç
0+]

ìïí µ)
9ò

ìíí Ω

íïì µ)
ìãì

ìïèéé 0+]
7ì /LQH
7UDQVPLW

7ì /LQH
5HFHLYH

ìãë

í9

9ò

ìëïè Ω

ìëïè Ω

çå µ)

706<1&

CS

6'2

6',

INT

6&/.

7R +RVW &RQWUROOHU

9ò

127( ì

7KH/;7êìí LV FRPSDWLEOH ZLWK D
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/;7êìí +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 con-
trol 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.  

)LJXUH æã 7\SLFDO /;7êìí +DUGZDUH 0RGH $SSOLFDWLRQ

7&/.

7326

71(*

51(*

5326

5&/.

7ìî(6)
)5$0(5

0&/.

7&/.

7326

71(*

02'(

51(*

5326

5&/.

;7$/,1

;7$/287

-$6(/

/26

77,3

7*1'

7$26

//223

RLOOP

/%2ì

/%2ë

NLOOP

5*1'

59ò

55,1*

57,3

/$71

(*/

75,1*

79ò

/;7êìí
75$16&(,9(5

/;3çíí$
&/$'

FSI
&/.2

ìïèéé
0+]

ëïíéå 0+]

çïìæç
0+]

ìïí µ)
9ò

ìíí Ω

íïì µ)

ìïèéé 0+]
7ì /LQH
7UDQVPLW

ìãë

í9

ìëïè Ω

ìëïè Ω

çå µ)

127( ì

7KH /;7êìí LV FRPSDWLEOHZLWK D
ZLGH YDULHW\ RI IUDPLQJîVLJQDOLQJ

GHYLFHVï

1RWH ì

&/.,

)URP
&026
&RQWURO
/RJLF

7ì /LQH
5HFHLYH

ìãì



êðìê

7HVW 6SHFLILFDWLRQV

L1

7(67 63(&,),&$7,216

127(

7KH PLQLPXP DQG PD[LPXP YDOXHV LQ 7DEOHV æ WKURXJK ìé DQG )LJXUHV å WKURXJK ìë UHSUHVHQW WKH SHUIRUPDQFH VSHFLILFDð
WLRQV RI WKH /;7êìí DQG DUH JXDUDQWHHG E\ WHVWñ H[FHSW ZKHUH QRWHG E\ GHVLJQï

7DEOH æã $EVROXWH 0D[LPXP 5DWLQJV

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

'& VXSSO\ õUHIHUHQFHG WR *1'ô 59òñ 79ò ðíïê çïí 9

,QSXW YROWDJHñ DQ\ SLQ 9,1 5*1' ð íïê 59ò ò íïê 9

,QSXW FXUUHQWñ DQ\ SLQì ,,1 ðìí ìí P$

$PELHQW RSHUDWLQJ WHPSHUDWXUH 7$ ðéí åè �&

6WRUDJH WHPSHUDWXUH 767* ðçè ìèí �&

&$87,21
2SHUDWLRQV DW RU EH\RQG WKHVH OLPLWV PD\ UHVXOW LQ SHUPDQHQW GDPDJH WR WKH GHYLFHï

1RUPDO RSHUDWLRQ LV QRW JXDUDQWHHG DW WKHVH H[WUHPHVï

ìï 7UDQVLHQW FXUUHQWV RI XS WR ìíí P$ ZLOO QRW FDXVH 6&5 ODWFK XSï 77,3ñ 75,1*ñ 79ò DQG 7*1' FDQ ZLWKVWDQG D FRQWLQXRXV FXUUHQW RI ìíí P$ï

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

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

'& VXSSO\ì 59òñ 79ò éïæè èïí èïëè 9

$PELHQW RSHUDWLQJ WHPSHUDWXUH 7$ ¤ ëè ¤ � &

ìï 79ò PXVW QRW H[FHHG 59ò E\ PRUH WKDQ íïê 9ï

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

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

+LJK OHYHO LQSXW YROWDJHëñê õSLQV ìðèñ ìíñ ëêðëåô 9,+ ëïí ¤ ¤ 9

/RZ OHYHO LQSXW YROWDJHëñê õSLQV ìðèñ ìíñ ëêðëåô 9,/ ¤ ¤ íïå 9

+LJK OHYHO RXWSXW YROWDJHëñê õSLQV çðåñ ììñ ìëñ ëêñ ëèô 92+ ëïé ¤ ¤ 9 ,287  ðéíí µ$
/RZ OHYHO RXWSXW YROWDJHëñê õSLQV çðåñ ììñ ìëñ ëêñ ëèô 92/ ¤ ¤ íïé 9 ,287  ìïç P$

,QSXW OHDNDJH FXUUHQW ,// í ¤ �ìí µ$

ìï 7\SLFDO YDOXHV DUH PHDVXUHG DW ëè °& DQG DUH IRU GHVLJQ DLG RQO\â QRW JXDUDQWHHG DQG QRW VXEMHFW WR SURGXFWLRQ WHVWLQJï
ëï )XQFWLRQDOLW\ RI SLQV ëê DQG ëè GHSHQGV RQ PRGHï 6HH +RVWî+DUGZDUH 0RGH GHVFULSWLRQVï
êï 2XWSXW GULYHUV ZLOO RXWSXW &026 ORJLF OHYHOV LQWR &026 ORDGVï
4. TTIP, TRING only in Idle or Power Down Mode.
èï 3RZHU GLVVLSDWLRQ ZKLOH GULYLQJ D ëè Ω ORDG RYHU RSHUDWLQJ WHPSHUDWXUH UDQJHï ,QFOXGHV GHYLFH DQG ORDGï 'LJLWDO LQSXW OHYHOV DUH ZLWKLQ ìíø RI
WKH VXSSO\ UDLOV DQG GLJLWDO RXWSXWV DUH GULYLQJ D èí S) FDSDFLWLYH ORDGï
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7KUHHðVWDWH OHDNDJH FXUUHQWë õSLQ ëèô ,ê/ í ¤ �ìí µ$

'ULYHU SRZHU GRZQ FXUUHQWé ,3' ¤ ¤ �ìïë P$
'LUHFW FRQQHFWLRQ WR
9FF RU *1'

7RWDO SRZHU GLVVLSDWLRQè 3' ¤ çëí ¤ P:
ìííø RQHV GHQVLW\
÷ PD[LPXP OLQH
OHQJWK # èïëè 9

7DEOH ìíã $QDORJ &KDUDFWHULVWLFV õ2YHU 5HFRPPHQGHG 5DQJHô

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

5HFRPPHQGHG RXWSXW ORDG DW 77,3 DQG 75,1* èí ¤ ëíí Ω
$0, 2XWSXW 3XOVH $PSOLWXGHV ëïé êïí êïç 9

-LWWHU DGGHG E\ WKH
WUDQVPLWWHUë

ìí +] ð å N+] ¤ ¤ íïíì 8, 0HDVXUHG DW WKH
RXWSXW ZLWK
/%2ì  íñ DQG
/%2ë  í

å N+] ð éí N+] ¤ ¤ íïíë 8,

ìí +] ð éí N+] ¤ ¤ íïíë 8,

%URDG %DQG ¤ ¤ íïíé 8,

5HFHLYH VLJQDO DWWHQXDWLRQ
UDQJH # ææë N+]

0RGH ì õ(*/  ìô í ëç ¤ G%

0RGH ë õ(*/  íô í êç ¤ G%

$OORZDEOH FRQVHFXWLYH ]HURV EHIRUH /26 ìçí ìæè ìäí ¤

,QSXW MLWWHU WROHUDQFH ìí N+] ð ìíí N+] íïé ¤ ¤ 8,

ì +] ìêïå ¤ ¤

-LWWHU DWWHQXDWLRQ FXUYH FRUQHU IUHTXHQF\ê ¤ ê ¤ +]

ìï 7\SLFDO YDOXHV DUH PHDVXUHG DW ëè °& DQG DUH IRU GHVLJQ DLG RQO\â QRW JXDUDQWHHG DQG QRW VXEMHFW WR SURGXFWLRQ WHVWLQJï
ëï ,QSXW VLJQDO WR 7&/. LV MLWWHUðIUHHï
3.Guaranteed by characterization; not subject to production testing.
éï &LUFXLW DWWHQXDWHV MLWWHU DW ëí G%îGHFDGH DERYH WKH FRUQHU IUHTXHQF\ï

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

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

ìï 7\SLFDO YDOXHV DUH PHDVXUHG DW ëè °& DQG DUH IRU GHVLJQ DLG RQO\â QRW JXDUDQWHHG DQG QRW VXEMHFW WR SURGXFWLRQ WHVWLQJï
ëï )XQFWLRQDOLW\ RI SLQV ëê DQG ëè GHSHQGV RQ PRGHï 6HH +RVWî+DUGZDUH 0RGH GHVFULSWLRQVï
êï 2XWSXW GULYHUV ZLOO RXWSXW &026 ORJLF OHYHOV LQWR &026 ORDGVï
4. TTIP, TRING only in Idle or Power Down Mode.
èï 3RZHU GLVVLSDWLRQ ZKLOH GULYLQJ D ëè Ω ORDG RYHU RSHUDWLQJ WHPSHUDWXUH UDQJHï ,QFOXGHV GHYLFH DQG ORDGï 'LJLWDO LQSXW OHYHOV DUH ZLWKLQ ìíø RI
WKH VXSSO\ UDLOV DQG GLJLWDO RXWSXWV DUH GULYLQJ D èí S) FDSDFLWLYH ORDGï
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)LJXUH åã ìïèéé 0ESV '6ì 3XOVH 0DVN õ7ìïéíê ð ìääèô

7DEOH ììã 3XOVH 0DVN &RUQHU 3RLQW 6SHFLILFDWLRQV

0D[LPXP &XUYH 0LQLPXP &XUYH

7LPH õQVô ø 9 7LPH õQVô ø 9

í è í ðè
ëèí è êèí ðè
êëè åí êèí èí
êëè ìëí éíí äí
éëè ìëí èíí äè
èíí ìíè çíí äí
çæè ìíè çèí èí
æëè è çèí ðéè
ììíí è åíí ðéè
ìëèí è åäç ðëç

ììíí ðè
ìëèí ðè

7DEOH ìëã /;7êìí 5HFHLYH 7LPLQJ &KDUDFWHULVWLFV õ6HH )LJXUH äô

3DUDPHWHU 6\P 0LQ 7\Sì 0D[ 8QLWV

5HFHLYH FORFN GXW\ F\FOHë 5&/.G éí èí çí ø

5HFHLYH FORFN SXOVH ZLGWK W3: çíí çéå æíí QV

5HFHLYH FORFN SXOVH ZLGWK KLJK W3:+ ¤ êëé ¤ QV

5HFHLYH FORFN SXOVH ZLGWK ORZ W3:/ êíê êëé êéè QV

5326î51(* WR 5&/. ULVLQJ VHWXS WLPH W685 ¤ ëæé ¤ QV

5&/. ULVLQJ WR 5326î51(* KROG WLPH W+5 ¤ ëæé ¤ QV

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

ìïè

ìïí

íïè

íïí

ðíïè

ðì

1RUPDOL]HG
$PSOLWXGH

7LPH
õ,Q 8QLW ,QWHUYDOVô

ðíïè íïè ìïí ìïè
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)LJXUH äã /;7êìí 5HFHLYH &ORFN 7LPLQJ 'LDJUDP

)LJXUH ìíã /;7êìí 7UDQVPLW &ORFN 7LPLQJ 'LDJUDP

7DEOH ìêã /;7êìí 0DVWHU &ORFN DQG 7UDQVPLW 7LPLQJ &KDUDFWHULVWLFV
õ6HH )LJXUH ìíô

3DUDPHWHU 6\P 0LQ 7\Sì 0D[ 8QLWV 1RWHV

0DVWHU FORFN IUHTXHQF\ 0&/. ¤ ìïèéé ¤ 0+]

0DVWHU FORFN WROHUDQFH 0&/.W ¤ �ìíí ¤ SSP

0DVWHU FORFN GXW\ F\FOH 0&/.G éí ¤ çí ø

&U\VWDO IUHTXHQF\ IF ¤ çïìæç ¤ 0+] /;7êìí RQO\

7UDQVPLW FORFN IUHTXHQF\ 7&/. ¤ ìïèéé ¤ 0+]

7UDQVPLW FORFN WROHUDQFH 7&/.W ¤ ¤ �ìíí SSP

7UDQVPLW FORFN GXW\ F\FOH 7&/.G ìí ¤ äí ø

7326î71(* WR 7&/. VHWXS WLPH W687 èí ¤ ¤ QV

7&/. WR 7326î71(* KROG WLPH W+7 èí ¤ ¤ QV

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

W3:/ W3:+

W3:

W+5W685

5&/.

5326

51(*

5326

51(*
W685 W+5

+RVW 0RGH
&/.(  ì

+RVW 0RGH
&/.(  íñ ÷
+î: 0RGH

W+7W687

7&/.

7326

71(*
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)LJXUH ììã /;7êìí 6HULDO 'DWD ,QSXW 7LPLQJ 'LDJUDP

)LJXUH ìëã /;7êìí 6HULDO 'DWD 2XWSXW 7LPLQJ 'LDJUDP

7DEOH ìéã /;7êìí 6HULDO ,î2 7LPLQJ &KDUDFWHULVWLFV õ6HH )LJXUHV ìì DQG ìëô

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

5LVHî)DOO WLPH ð DQ\ GLJLWDO RXWSXW W5) ¤ ¤ ìíí QV /RDG ìïç P$ñ èí S)

6', WR 6&/. VHWXS WLPH W'& èí ¤ ¤ QV

6&/. WR 6', KROG WLPH W&'+ èí ¤ ¤ QV

6&/. ORZ WLPH W&/ ëéí ¤ ¤ QV

6&/. KLJK WLPH W&+ ëéí ¤ ¤ QV

6&/. ULVH DQG IDOO WLPH W5ñ W) ¤ ¤ èí QV

CS WR 6&/. VHWXS WLPH W&& èí ¤ ¤ QV

6&/. WR CSKROG WLPH W&&+ èí ¤ ¤ QV

CS LQDFWLYH WLPH W&:+ ëèí ¤ ¤ QV

6&/. WR 6'2 YDOLG W&'9 ¤ ¤ ëíí QV

6&/. IDOOLQJ HGJH RU CSULVLQJ
HGJH WR 6'2 KLJK =

W&'= ¤ ìíí ¤ QV

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

&6
W&:+

W&&+

W&/
W&+

W&&
6&/.

6',

W'&

/6%

W&'+

/6%

W&'+

06%

&21752/ %<7( '$7$ %<7(

6&/.

W&'=

&6

+,*+=

+,*+=

W&'9

W&'9

6'2

6'2

&/.( ì

&/.( í

W&'=
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