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FEA TURES

- )XOO\ ,QWHJUDWHG 7UDQVPLW ,QWHUIDFH IRU

'6��676�� RU (�

- ,QWHJUDWHG 3XOVH 6KDSLQJ &LUFXLW

- &RPSOLDQFH ZLWK &RPSDWLELOLW\ %XOOHWLQ ���

- &RPSOLDQFH ZLWK &&,77 5HFRPPHQGDWLRQV

*���� 	 *����

- &RPSOLDQFH ZLWK %HOOFRUH 75�1:7�������

- &RPSOLDQFH ZLWK $16, 7�����

- %XLOW�LQ %�=6�+'%� (QFRGHU DQG 'HFRGHU

- 5HPRWH DQG /RFDO /RRSEDFN )XQFWLRQV

- 6LQJOH �9 3RZHU 6XSSO\

- &RQWDLQV 7UDQVPLW &ORFN 'XW\ &\FOH &RUUHFWLRQ

&LUFXLW RQ &KLS

APPLICA TIONS

- ,QWHUIDFH IRU 621(7� '6�� DQG (� 1HWZRUN

(TXLSPHQW

- 'LJLWDO &URVV�&RQQHFW 6\VWHPV

- &68�'68 (TXLSPHQW

- 3&0 7HVW (TXLSPHQW

- )LEHU 2SWLF 7HUPLQDOV

GENERAL DESCRIPTION
7KH ;57���� LV D IXOO\ LQWHJUDWHG 3&0 /LQH 'ULYHU ,&

LQWHQGHG IRU '6� �������0ESV� RU (� �������0ESV�

DSSOLFDWLRQV� ,W FDQ DOVR EH XVHG IRU WUDQVPLWWLQJ 621(7

676�� ������0ESV� VLJQDOV RYHU FRD[LDO FDEOH� 7KH ,& LV

GHVLJQHG WR FRPSOHPHQW HLWKHU ;57���� '6��621(7

676�� RU ;57����( (� ,QWHJUDWHG /LQH 5HFHLYHUV� 7KH

;57���� FRQYHUWV LQSXW FORFN DQG GXDO�UDLO XQLSRODU GDWD

LQWR $0, SXOVHV DFFRUGLQJ WR $7	7 7HFKQLFDO $GYLVRU\

1R� �� RU &&,77 *���� UHFRPPHQGDWLRQV�

7KH GHYLFH SURYLGHV %�=6 �'6�� RU +'%� �(�� HQFRGLQJ

IXQFWLRQV IRU GDWD WR EH WUDQVPLWWHG WR WKH OLQH� $

FRPSOLPHQWDU\ GHFRGHU FLUFXLW LV DOVR LQFOXGHG LQ WKH FKLS

IRU GHFRGLQJ UHFHLYHG VLJQDOV IURP DQ H[WHUQDO OLQH

UHFHLYHU� %RWK HQFRGHU DQG GHFRGHU IXQFWLRQV FDQ EH

GLVDEOHG LQGHSHQGHQWO\ WKURXJK H[WHUQDO FRQWURO SLQV� ,Q

WKH UHFHLYH GLUHFWLRQ� FRGLQJ HUURUV DQG ELSRODU YLRODWLRQV

DUH GHWHFWHG DQG IODJJHG DW DQ RXWSXW SLQ�

2Q�FKLS SXOVH VKDSHU FLUFXLWU\ HOLPLQDWHV QRUPDOO\

UHTXLUHG H[WHUQDO FRPSRQHQWV IRU OLQH HTXDOL]DWLRQ WR

PHHW WKH FURVV�FRQQHFW WHPSODWH� )RU V\VWHP OHYHO

WURXEOH�VKRRWLQJ DQG WHVWLQJ� ERWK ORFDO DQG UHPRWH

ORRS�EDFNV DUH SRVVLEOH ZLWK WKH EXLOW�LQ ORRS�EDFN FLUFXLW�

7KH ;57���� GHYLFH FRQWDLQV DQ ´RQ�FKLSµ 7UDQVPLW

&ORFN 'XW\ &\FOH &RUUHFWLRQ FLUFXLW� 7KLV FLUFXLW

JXDUDQWHHV WKDW WKH ;57���� GHYLFH ZLOO JHQHUDWH

SXOVHV� WKDW ZLOO PHHW WKH YDULRXV ´SXOVH�WHPSODWHµ

UHTXLUHPHQWV �H�J�� ,78�7*���� IRU (�� $16, 7����� DQG

%HOOFRUH 75�1:7������� IRU '6��� SURYLGHG WKH XVHU

VXSSOLHV D ´WUDQVPLW FORFNµ VLJQDO� WR WKH 7&/. LQSXW SLQ

�SLQ ��� WKDW KDV GXW\ F\FOH UDQJLQJ IURP��� WR ���� 7KLV

IHDWXUH HOLPLQDWHV WKH QHHG IRU WKH XVHU WR SURYLGH D

WUDQVPLW FORFN VLJQDO �WR 7&/.�� ZLWK D GXW\ F\FOH UDQJLQJ

IURP ��� WR ��� �IRU (�� DQG ��� WR ��� �IRU '6���

7KH ;57���� LV PDQXIDFWXUHG XVLQJ %L&026

WHFKQRORJ\ DQG LV SDFNDJHG LQ D ���SLQ 3',3 RU 62-

SDFNDJHV� 7KH GHYLFH UHTXLUHV D VLQJOH �9 SRZHU VXSSO\

DQG FRQVXPHV D PD[LPXP SRZHU RI ���P:� �/LQH

FXUUHQW IHHG � GHYLFH GLVVLSDWLRQ��

ORDERING INFORMATION

Part No. Package
Operating

TemperatureRange

;57����,3 �� /HDG ��� 0LO 3',3 ���qq& WR � ��qq&

;57����,: �� - /HDG ��� 0LO -('(& 62- ���qq& WR � ��qq&
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BLOCK DIAGRAM

Figure 1. XRT7298 Block Diagram
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PIN CONFIGURATION

51'$7$

53'$7$

,&7

7;/(9

5&/.

5/223

//223

'6��676���(�

9''$

77,3

75,1*

*1'$

7$26

9'''

73'$7$

71'$7$

07,37&/.

05,1**1''

'02(1&2',6

5&/.2'(&2',6

5326%39

51(*3//287

28 Lead SOJ (Jedec,0.300”)
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53'$7$

,&7

7;/(9

9''$

77,3

75,1*

*1'$

5&/.

5/223

//223

'6��676���(�

7$26

9'''

73'$7$

71'$7$

07,37&/.

05,1**1''

'02(1&2',6

5&/.2'(&2',6

5326%39

51(*3//287

28 Lead PDIP (0.600”)
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PIN DESCRIPTION

Pin # Symbol Type Description

� 5&/. , Receive Clock Input. ,QSXW VDPSOLQJ FORFN IRU 53'$7$ DQG 51'$7$�

� 5/223 , Remote Loop Back. $ KLJK RQ WKLV SLQ FDXVHV 53'$7$ DQG 51'$7$ WR WUDQVPLWWHG WR WKH
OLQH XVLQJ 5&/.� 6HWWLQJ 5/223 DQG //223 KLJK VLPXOWDQHRXVO\ LV QRW SHUPLWWHG�

� //223 , Local Loop Back. $ KLJK RQ WKLV SLQ FDXVHV 73'$7$ DQG 71'$7$ WR SDVV WKURXJK WKH HQ�
FRGHU DQG RXWSXW DW 5326 DQG 51(* UHVSHFWLYHO\� 6HWWLQJ //223 DQG 5/223 KLJK VLPXOWD�
QHRXVO\ LV QRW SHUPLWWHG�

� '6��676���
(�

, DS3, STS-1 or E3 Select Pin � $ KLJK RQ WKLV SLQ VHOHFWV '6� RU 676�� RSHUDWLRQ DQG VHWV WKH
HQFRGHU DQG GHFRGHU LQ %�=6 PRGH� $ ORZ VHOHFWV (� DQG VHWV WKH HQFRGHU DQG GHFRGHU LQ
+'%� PRGH�

� 7$26 , T ransmit All Ones Select� $ KLJK RQ WKLV SLQ FDXVHV D FRQWLQXRXV $0, DOO �·V SDWWHUQ WR EH
WUDQVPLWWHG WR WKH OLQH� 7KH IUHTXHQF\ LV GHWHUPLQHG E\ 7&/.�

� 9''' 5 V Digital Supply �± ��� IRU DOO ORJLF FLUFXLWU\�

� 73'$7$ , T ransmit Positive Data� 73'$7$ LV VDPSOHG RQ WKH IDOOLQJ HGJH RI 7&/.� 3LQ � DQG SLQ �
FDQ EH WLHG WRJHWKHU IRU ELQDU\ LQSXW VLJQDOV�

� 71'$7$ , T ransmit NegativeData.71'$7$ LV VDPSOHG RQ WKH IDOOLQJ HGJH RI 7&/.� 3LQ � DQG SLQ �
FDQ EH WLHG WRJHWKHU IRU ELQDU\ LQSXW VLJQDOV�

� 7&/. , T ransmit Clock IRU 73'$7$ DQG 71'$7$�

�� *1'' Digital Ground IRU DOO ORJLF FLUFXLWU\�

�� (1&2',6 , Encoder Disable. $ KLJK RQ WKLV SLQ GLVDEOHV %�=6 RU +'%� HQFRGLQJ IXQFWLRQV� XQOHVV RYHU�
ULGGHQ E\ 7$26 UHTXHVW� 7KLV SLQ PXVW EH VHW KLJK LI 73'$7$ DQG 71'$7$ DUH DOUHDG\ HQ�
FRGHG�

�� '(&2',6 , DecoderDisable� $ KLJK RQ WKLV SLQ GLVDEOHV %�=6 RU +'%� GHFRGLQJ IXQFWLRQV�
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PIN DESCRIPTION (CONT’D)

Pin # Symbol Type Description

�� %39 2 Bipolar Violation Output� 7KLV SLQ JRHV KLJK IRU RQH ELW SHULRG ZKHQ D ELSRODU YLRODWLRQ QRW
FRUUHVSRQGLQJ WR WKH DSSURSULDWH FRGLQJ UXOH RU FRGLQJ HUURU LV GHWHFWHG LQ WKH 53'$7$�
51'$7$ VLJQDOV�

�� 3//287 2 PLL ClockOutput. &ORFN RXWSXW V\QFKURQL]HG WR 7&/.�

�� 51(* 2 ReceiveNegativeData. 7KLV VLJQDO LV WKH GHFRGHG YHUVLRQ RI 51'$7$��

�� 5326 2 Receive Positive Data� 7KLV VLJQDO LV WKH GHFRGHG YHUVLRQ RI 53'$7$��

�� 5&/.2 2 ReceiveClockOutput� 7KLV VLJQDO LV WKH LQYHUWHG YHUVLRQ RI 5&/.�

�� '02 2 Driver Monitor Output. ,I QR WUDQVPLWWHG $0, VLJQDO LV SUHVHQW RQ 07,3 DQG 05,1* IRU
��� ± �� 7&/. FORFN SHULRGV� '02 JRHV KLJK XQWLO WKH QH[W $0, VLJQDO LV GHWHFWHG�

�� 05,1* , Monitor Ring Input� $0, VLJQDO IURP 75,1* FDQ EH FRQQHFWHG WR WKLV SLQ IRU OLQH GULYHU IDLO�
XUH GHWHFWLRQ� ,QWHUQDOO\ SXOOHG KLJK�

�� 07,3 , Monitor T ip Input� $0, VLJQDO IURP 77,3 FDQ EH FRQQHFWHG WR WKLV SLQ IRU OLQH GULYHU IDLOXUH
GHWHFWLRQ� ,QWHUQDOO\ SXOOHG KLJK�

�� *1'$ Analog Ground IRU DQDORJ FLUFXLWU\�

�� 75,1* 2 T ransmit Ring Output� 7UDQVPLW $0, VLJQDO LV GULYHQ WR WKH OLQH YLD D ��� WUDQVIRUPHU IURP
WKLV SLQ�

�� 77,3 2 T ransmit T ip Output. 7UDQVPLW $0, VLJQDO LV GULYHQ WR WKH OLQH YLD D ��� WUDQVIRUPHU IURP WKLV
SLQ�

�� 9''$ � 5V Analog Supply (± 5%) IRU DQDORJ FLUFXLWU\�

�� 7;/(9 , T ransmit Level Select. 7KH RXWSXW VLJQDO DPSOLWXGH DW 77,3 DQG 75,1* FDQ EH YDULHG E\
VHWWLQJ WKLV SLQ KLJK RU ORZ� :KHQ WKH FDEOH OHQJWK LV JUHDWHU WKDQ ��� IW� 7;/(9 VKRXOG EH VHW
KLJK� :KHQ LW LV EHORZ ��� IW� LW VKRXOG EH VHW ORZ� 7KLV SLQ LV DFWLYH RQO\ ZLWK SLQ � VHW WR
'6� RU 676�� PRGH�

�� ,&7 , In-circuit Testing. $ ORZ DW WKLV SLQ FDXVHV DOO GLJLWDO DQG DQDORJ RXWSXWV WR JR LQWR D KLJK�LP�
SHGDQFH VWDWH WR DOORZ IRU LQ�FLUFXLW WHVWLQJ� ,QWHUQDOO\ SXOOHG KLJK�

�� 53'$7$ , Receive Positive Data� 15= LQSXW GDWD WR WKH GHFRGHU EORFN� 6DPSOHG RQ WKH IDOOLQJ HGJH RI
5&/.�

�� 51'$7$ , ReceiveNegativeData� 15= LQSXW GDWD RI WKH GHFRGHU EORFN� 6DPSOHG RQ
IDOOLQJ HGJH RI 5&/.�

Note:
1 If abipolarviolationoccurs,RPOS andRNEG cancorrespondtothedecodedversions ofRNDATA andRPDATA respectively. If

DECODIS is high,RPOS andRNEG alwaystrackRPDATA andRNDATA respectively.
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ELECTRICAL CHARACTERISTICS (See Figure 8 )
Test Conditions: VDD = 5V ± 5%, T A = -40qC to +85qC, unless otherwise specified. All timing characteristics
are measuredwith 10pF loading.

Symbol Parameter Min. Typ. Max. Units

AC Electrical Characteristics

7&/. &ORFN 'XW\ &\FOH �'6� � 676��� �� �� �� �

7&/. &ORFN 'XW\ &\FOH �(�� �� �� �� �

W5 7&/. &ORFN 5LVH 7LPH ���� WR ���� ��� QV

W) 7&/. &ORFN )DOO 7LPH ���� WR ���� ��� QV

W768 73'$7$�71'$7$ WR 7&/. )DOOLQJ 6HW 8S 7LPH ��� QV

W7+2 73'$7$�71'$7$ WR 7&/. )DOOLQJ +ROG 7LPH ��� QV

W7'< 77,3�75,1* WR 7&/. 5LVLQJ 3URSDJDWLRQ 'HOD\ � ��� �� QV

5&/. &ORFN 'XW\ &\FOH �� �� �� �

W5 5&/. &ORFN 5LVH 7LPH ���� WR ���� ��� QV

W) 5&/. &ORFN )DOO 7LPH ���� WR ���� ��� QV

W568 53'$7$�51'$7$ WR 5&/. )DOOLQJ 6HW 8S 7LPH ��� QV

W5+2 53'$7$�51'$7$ WR 5&/. )DOOLQJ +ROG 7LPH ��� QV

W5 5&/.2 &ORFN 5LVH 7LPH ���� WR ���� ��� QV

W) 5&/.2 &ORFN )DOO 7LPH ���� WR ���� ��� QV

W5'< 5326�51(*�515= WR 5&/.2 5LVLQJ 3URSDJDWLRQ
'HOD\ �

��� QV

DC Electrical Characteristics

9'''�
9''$

'& 6XSSO\ 9ROWDJH ���� � ���� 9

6XSSO\ &XUUHQW � ��� P$

9,/ ,QSXW /RZ 9ROWDJH � ��� 9

9,+ ,QSXW +LJK 9ROWDJH 9''
 ��� 9''' 9

92/ 2XWSXW /RZ 9ROWDJH ,287 ����P$ *1'' ��� 9

92+ 2XWSXW +LJK 9ROWDJH ,287 ���P$ 9''' � ��� 9''' 9

,/ ,QSXW /HDNDJH &XUUHQW � ± �� P$

3LQ �������� �,QSXW �9� ��� ���� P$

&, ,QSXW &DSDFLWDQFH �� S)

&/ /RDG &DSDFLWDQFH �� S)

Notes:
1 Whentheencoderis enabled,a handlingdelayof six TCLK clockcyclesfor B3ZS andseven clockcyclesfor HDB3

alwaysexists betweenTPDATA/TNDATA andTTIP/TRING. The handlingdelayis reducedtothreeandahalfcycleswhentheen
coderis disabled.

2 Whenthedecoderis enabled,ahandlingdelayof six andahalfRCLK clockcycleswill alwaysexist betweenRPDATA/RNDATA
andRPOS/RNEG. The handlingdelayis reducedtooneandhalfRCLK clockcycleswhenthedecoderis disabled.

3 Supply currentis measuredwithtransmittersendingall ones AMI signal andwithTransmitLevel (TXLEV) set tohigh.
4 All inputs exceptpin19, 20 andpin26.

Specifications aresubject to changewithout notice
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ABSOLUTE MAXIMUMRATINGS

3RZHU 6XSSO\ ���� WR ����9� � � � � � � � � � � � � � � � � � � � � �

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

9ROWDJH $W $Q\ 3LQ ����9 WR 9'' ����9� � � � � � � � � � � �

3RZHU 'LVVLSDWLRQ 62- 3NJ� ���P:� � � � � � � � � � � � � �

3RZHU 'LVVLSDWLRQ ',3 3NJ� �:� � � � � � � � � � � � � � � � � � �

,QSXW 9ROWDJH �$Q\ 3LQ� ����9 WR 9'' � ���9� � � � � � � �

,QSXW &XUUHQW �$Q\ 3LQ� ��P$� � � � � � � � � � � � � � � � � � � �

SYSTEM DESCRIPTION

B3ZS/HDB3 ENCODER

'DWD WR EH WUDQVPLWWHG LV LQSXW WR WKH HQFRGHU EORFN WR EH

HQFRGHG HLWKHU LQ %�=6 RU +'%� DV GHWHUPLQHG E\ WKH

VWDWH RI WKH '6��676���(� SLQ� ,QSXW GDWD IRUPDW FDQ EH

XQLSRODU RU ELQDU\� )RU ELQDU\ VLJQDOV� 73'$7$ DQG

71'$7$ QHHG WR EH FRQQHFWHG WRJHWKHU H[WHUQDOO\� 7KH

OLQH FRGH XVHG IRU '6� LV %�=6� ,Q WKLV PRGH� HDFK EORFN

RI WKUHH FRQVHFXWLYH ]HURV LV UHPRYHG DQG UHSODFHG E\

RQH RI WZR FRGHV ZKLFK FRQWDLQ ELSRODU YLRODWLRQ� 7KHVH

UHSODFHPHQW FRGHV DUH%�9 DQG ��9� ZKHUH% LQGLFDWHV D

SXOVH FRQIRUPLQJ ZLWK WKH ELSRODU UXOH DQG 9 UHSUHVHQWV D

SXOVH YLRODWLQJ WKH UXOH� 7KH FKRLFH RI WKHVH FRGHV LV

PDGH VXFK WKDW DQ RGG QXPEHU RI % SXOVHV ZLOO EH

WUDQVPLWWHG EHWZHHQ FRQVHFXWLYH ELSRODU YLRODWLRQ �9�

SXOVHV� )RU (� IRUPDW� WKH OLQH FRGH LV +'%�� 7KH

HQFRGLQJ UXOH RI +'%� LV VLPLODU WR %�=6 H[FHSW WKH

QXPEHU RI FRQVHFXWLYH ]HURV LV LQFUHDVHG WR IRXU EHIRUH D

FRGH UHSODFHPHQW FDQ WDNH SODFH� 7KH UHSODFHPHQW

FRGHV LQ WKLV FDVH DUH ���9 DQG %��9�

676�� RSHUDWLRQ LV DFKLHYHG E\ SODFLQJ WKH SDUW LQ WKH

'6� PRGH DQG XVLQJ ����� 0+] FORFNV� /RJLF RSHUDWLRQ

IRU 676�� LV WKH VDPH IRU '6��

TRANSMIT ALL ONE SELECT

6HWWLQJ 7$26 KLJK FDXVHV FRQWLQXRXV $0, HQFRGHG �V WR

EH WUDQVPLWWHG WR WKH OLQH� ,Q WKLVPRGH� LQSXW 73'$7$DQG

71'$7$ DUH LJQRUHG� ,I UHPRWH ORRS EDFN �5/223� LV VHW

KLJK� 7$26 UHTXHVW LV LJQRUHG�

REMOTE LOOP-BACK

6HWWLQJ 5/223 KLJK FDXVHV UHFHLYH 53'$7$ DQG

51'$7$ WR EH WUDQVPLWWHG WR WKH OLQH WKURXJK 77,3 DQG

75,1*� 7KH GDWD UDWH LV GHWHUPLQHG E\ 5&/.� ,Q WKLV

PRGH� 73'$7$ DQG 71'$7$ DUH LJQRUHG�

LOCAL LOOPBACK

6HWWLQJ //223 KLJK FDXVHV 73'$7$ DQG 71'$7$ WR JR

WKURXJK ERWK WKH HQFRGHU DQG WKH GHFRGHU� ,Q WKLV PRGH�

WKH WUDQVPLW VLJQDO 5&/.2� 5326 DQG 51(*

FRUUHVSRQGV WR 7&/.� 73'$7$ DQG 71'$7$

UHVSHFWLYHO\� 8QOHVV RYHUULGHQ E\ 7$26 UHTXHVW�

73'$7$ DQG 71'$7$ ZLOO VWLOO EH WUDQVPLWWHG WR WKH OLQH�

6HWWLQJ 5/223 DQG //223 KLJK VLPXOWDQHRXVO\ LV QRW

SHUPLWWHG�

B3ZS/HDB3 DECODER

7KH GHFRGHU EORFN LV LQFOXGHG WR SHUIRUP %�=6 RU +'%�

GHFRGLQJ DV GHWHUPLQHG E\ WKH VWDWH RI WKH '6��

676���(� SLQ� ,Q WKH %�=6 IRUPDW� WKH GHFRGHU GHWHFWV

ERWK %�9 DQG ��9 SXOVHV DQG UHSODFHV WKHP ZLWK ���

GDWD� ,I +'%� GHFRGLQJ LV VHOHFWHG E\ VHWWLQJ WKH '6��

676���(� SLQ ORZ� %��9 DQG ���9 SXOVHVZLOO EH GHWHFWHG

DQG UHSODFHG ZLWK ���� FRGH� ,Q ERWK FDVHV� ELSRODU

YLRODWLRQ DQG FRGLQJ HUURUV ZKLFK GR QRW FRQIRUP WR WKH

FRGLQJ VFKHPH DUH GHWHFWHG DQG LQGLFDWHG DW WKH %39

RXWSXW SLQ�

DECODER DISABLE

)RU WHVWLQJ SXUSRVHV DQG LQ DSSOLFDWLRQV ZKHUH WKH

GHFRGHU QHHGV WR EH E\SDVVHG� WKH GHFRGHU FDQ EH

GLVDEOHG E\ VHWWLQJ '(&2',6 KLJK� ,Q WKLV PRGH DOO

ELSRODU YLRODWLRQ SXOVHV DUH LQGLFDWHG DW WKH %39 SLQ�

BIPOLAR VIOLATION

7KH %39 SLQ ZLOO JR KLJK IRU RQH ELW SHULRG ZKHQ D ELSRODU

YLRODWLRQ QRW FRUUHVSRQGLQJ WR WKH DSSURSULDWH FRGLQJ UXOH

RU D FRGH HUURU LV GHWHFWHG RQ WKH53'$7$�51'$7$� 7KH

YLRODWLRQ SXOVH LV DOZD\V UHPRYHG IURP WKH GHFRGHU

RXWSXW 5326 � 51(* ZKHQ '(&2',6 LV VHW ORZ�



XRT7298

�

5HY� ����

PULSE SHAPER

7KH SXOVH VKDSHU FLUFXLW XVHV D FRPELQDWLRQ RI ILOWHUV DQG

VOHZ UDWH FRQWURO WHFKQLTXHV WR SUH�VKDSH WKH SXOVH JRLQJ

RXW WR WKH OLQH� 7KH DPSOLWXGH RI WKH WUDQVPLW SXOVH FDQ EH

DGMXVWHG XVLQJ WKH7;/(9 �7UDQVPLW /HYHO� SLQ� :KHQ WKH

GLVWDQFH WR WKH FURVV�FRQQHFW H[FHHGV ��� IW� 7;/(9

VKRXOG EH VHW KLJK� :KHQ WKH GLVWDQFH LV OHVV WKDQ ��� IW�

7;/(9 VKRXOG EH VHW ORZ� 6HWWLQJ 7;/(9 KLJK HQDEOHV

WKH WUDQVPLWWHU WR VHQG RXW D QRPLQDO YROWDJH RI ���9

SHDN� DQG ���P9SHDNZKHQ ORZ� 7KH VWDWH RI 7;/(9SLQ

KDV QR HIIHFW RQ (� RSHUDWLRQ�

DRIVER MONITOR

8VLQJ 77,3 DQG 75,1* DV LQSXW� WKH GULYHU PRQLWRU

GHWHFWV GULYHU IDLOXUH E\ PRQLWRULQJ WKH DFWLYLWLHV DW 07,3

DQG 05,1*� ,I QR VLJQDO LV GHWHFWHG RQ WKHVH SLQV IRU ���

7&/. F\FOHV ± �� F\FOHV� '02 ZLOO EH VHW KLJK XQWLO WKH

QH[W $0, VLJQDO LV GHWHFWHG�

���

�

��± ��

��± ��

77,3

75,1*

��± ��

�

Figure 2. T ransmit Pulse Amplitude Test Circuit

Note:
1 T ransformer= Pulse EngineeringPE 65966, PE 65967

SurfaceMount,Same Transformerfor DS3, STS-1 and
E3.

Parameter Value

7XUQ 5DWLR ���

3ULPDU\ ,QGXFWDQFH ��P+

,VRODWLRQ 9ROWDJH ����9UPV

/HDNDJH ,QGXFWDQFH ���P+

Table1. T ransmit T ransformer Characteristics
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DS3 SIGNAL REQUIREMENTS AT THE DSX

)RU '6� RSHUDWLRQ� SXOVH FKDUDFWHULVWLFV DUH VSHFLILHG DW

WKH '6;��� ZKLFK LV DQ LQWHUFRQQHFWLRQ DQG WHVW SRLQW

UHIHUUHG WR DV WKH FURVVFRQQHFW� 7KH FURVVFRQQHFW H[LVWV

DW WKH SRLQW ZKHUH WKH WUDQVPLWWHG VLJQDO UHDFKHV WKH

GLVWULEXWLRQ IUDPH MDFN� 7KH '6;�� LQWHUFRQQHFWLRQ

VSHFLILFDWLRQ WDEOHV OLVW WKH VLJQDO UHTXLUHPHQWV �Table1)�
7KH ;57���� FDQ WUDQVPLW WKURXJK ��� IHHW RI ���$

FDEOH WR WKH '6;�� LQ '6� PRGH�

&XUUHQWO\� WZR LVRODWHG SXOVH WHPSODWH UHTXLUHPHQWV H[LVW�

WKH $16, 7����� SXOVH WHPSODWH �See Table3 andFigure
3� DQG WKH%HOOFRUH 75�1:7������� SXOVH WHPSODWH� 7KH

SXOVH WUDQVPLWWHG E\ WKH ;57���� PHHWV WKHVH

WHPSODWHV�

Parameter Specification

/LQH 5DWH ������0ESV ± �� SSP

/LQH &RGH %LSRODU ZLWK WKUHH�� VXEVWLWXWLRQ �%�=6�

7HVW /RDG �� :p��

3XOVH 6KDSH $Q LVRODWHG SXOVH PXVW ILW WKH WHPSODWH LQ Figure 3 RU Figure 4�� 7KH SXOVH DPSOLWXGH PD\
EH VFDOHG E\ D FRQVWDQW IDFWRU WR ILW WKH WHPSODWH� 7KH SXOVH DPSOLWXGH PXVW EH EH�
WZHHQ ����9SN DQG ����9SN� PHDVXUHG DW WKH FHQWHU RI WKH SXOVH�

3RZHU /HYHOV )RU DQ DOO �V WUDQVPLWWHG SDWWHUQ� WKH SRZHU DW ������ ± �����0+] PXVW EH ���� WR
����G%P� DQG WKH SRZHU DW ������ ± ����0+] PXVW EH �����G%P WR �����G%P��� �

Notes :
1 The pulse templateproposedbyG.703 standardsis shownin Figure 4 andspecifiedin Table4 The proposedG.703 standards

furtherstatethatthevoltagein atimeslot containinga0 mustnotexceedp5% of thepeakpulse amplitude,exceptfortheresidue
ofprecedingpulses.

2 The powerlevels specifiedbytheproposedG.703 standardsareidenticalexceptthatthepoweris tobe measuredin 3kHz bands.
3 The all 1s patternmust bea pureall 1s signal, withoutframingor othercontrolbits.

Table2. DSX•3 InterconnectionSpecification

Lower Curve Upper Curve

T ime Equation T ime Equation

7{ ����� ����� 7{����� �����

�����{ 7 {����� ��� >� � VLQS�� >� �7����� @@����� ����� { 7 { � ���� ���> � � VLQS�� >� �7�����@@�����

����� { 7 ����� ����� ����������H������7������

Table3. DSX-3 Pulse TemplateBoundaries for ANSI T1.404 Standards (See Figure 3. )

Lower Curve Upper Curve

T ime Equation T ime Equation

�����{ 7{ ����� ����� �����{ 7{ ����� �����

�����{ 7{ ����� ��� >� � VLQS�� >� � 7�����@@ ����� �����{ 7{ � ���� ���> � � VLQS�� >� �7�����@@ �����

�����{ 7{ ���� ����� �����{ 7{ ���� ����������H������7������

Table4. DSX-3 Pulse TemplateBoundaries for Bellcore TR-NWT -000499Standards (See Figure 4)
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���

���

����

��� ���� � ��� ��� ���

T ime Slots-Normalized to Peak Location

Figure 3. DSX-3 Isolated Pulse Templatefor
ANSI T1.404 Standards
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STS-1 SIGNAL REQUIREMENTS

)RU 676�� RSHUDWLRQ� WKH FURVV�FRQQHFW LV UHIHUUHG DW WKH

676;��� Table5 OLVWV WKH VLJQDO UHTXLUHPHQWV DW WKH

676;��� ,QVWHDG RI WKH '6� LVRODWHG SXOVH WHPSODWH� DQ

H\H GLDJUDP PDVN LV VSHFLILHG IRU 676�� RSHUDWLRQ

�7$�76<��������� �6HH Figure 5��

���

���

���

���

���

���

���

����

���� ���� � ��� ��� ���

T ime Slots-Normalized to Peak Location

Figure 4. DSX-3 Isolated Pulse Templatefor
Bellcore TR-NWT -000499
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Parameter Specification

/LQH 5DWH �����0ESV

/LQH &RGH %LSRODU ZLWK WKUHH�� VXEVWLWXWLRQ �%�=6�

7HVW /RDG �� :p ��

3RZHU /HYHOV $ ZLGH�EDQG SRZHU OHYHO PHDVXUHPHQW
DW WKH 676;�� LQWHUIDFH XVLQJ D ORZ�
SDVV ILOWHU ZLWK D �G% FXWRII IUHTXHQF\
RI DW OHDVW ���0+] LV ZLWKLQ ����G%P
DQG ���G%P�

Table5. STSX-1 InterconnectionSpecification
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Figure 5. STSX-1 Isolated Pulse Templatefor Bellcore TA-TSY -000253
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E3 SIGNAL REQUIREMENTS

7KH 7���� LV GHVLJQHG WR WUDQVPLW SXOVHV WKDW FRQIRUP WR

&&,77 UHFRPPHQGDWLRQ *����� Figure 6 VKRZV WKH (�

SXOVH PDVN UHTXLUHPHQW UHFRPPHQGHG LQ *����� DQG

Table6 VKRZV WKH SXOVH VSHFLILFDWLRQV�

Figure 6. CCITT G.703 Pulse Mark at the 34,368-kbit/sInterface

���

����QV

������ � ������

&&,77������

���

���

����QV

������ � �����

���

���
�

���

���

9

���

���

��� ���

��QV

������ � �����

����QV
������ � �����

�����QV

����QV

������ � �����

1RPLQDO SXOVH

Parameter Value

3XOVH 6KDSH �1RPLQDOO\ 5HFWDQJXODU� $OO PDUNV RI D YDOLG VLJQDO PXVW FRQ�
IRUP ZLWK WKH PDVN �see Figure 6��
LUUHVSHFWLYH RI WKH VLJQ

3DLU�V� ,Q (DFK 'LUHFWLRQ 2QH FRD[LDO SDLU

7HVW /RDG ,PSHGDQFH ��: UHVLVWLYH

1RPLQDO 3HDN 9ROWDJH RI D 0DUN �3XOVH� ���9

3HDN 9ROWDJH RI D 6SDFH �1R 3XOVH� �9 ± ���9

1RPLQDO 3XOVH :LGWK �����QV

5DWLR RI WKH $PSOLWXGHV RI 3RVLWLYH DQG 1HJDWLYH 3XOVHV DW WKH &HQWHU RI D 3XOVH
,QWHUYDO

���� WR ����

5DWLR RI WKH :LGWKV RI 3RVLWLYH DQG 1HJDWLYH 3XOVHV DW WKH 1RPLQDO +DOI $PSOLWXGH ���� WR ����

Table6. E3 Pulse Specifications
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73'$7$

25

71'$7$

77,3

25

75,1*

W7'<

W768 W7+2

W5 W)

5&/.

53'$7$

25

51'$7$

W568 W5+2

W5 W)

W5'<

5&/.2

5326�51(*

Figure 7. T iming Diagrams for System Interface
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%39 1RW
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7R &RGLQJ 5XOH

&RGLQJ
(UURU

Note:
The delayfromRPDATA/RNDATA toRPOS/RNEG/RNRZ is notshownhere.

Figure 8. Bipolar Violation Example for B3ZS Mode
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28 LEAD PLASTIC DUAL-IN-LINE
(600 MIL PDIP)

Rev. 1.00

SYMBOL MIN MAX MIN MAX

INCHES

$ ����� ����� ���� ����

$� ����� ����� ���� ����

$� ����� ����� ���� ����

% ����� ����� ���� ����

%� ����� ����� ���� ����

& ����� ����� ���� ����

' ����� ����� ����� �����

( ����� ����� ����� �����

(� ����� ����� ����� �����

H ����� %6& ���� %6&

H$ ����� %6& ����� %6&

H% ����� ����� ����� �����

/ ����� ����� ���� ����

D �qq ��qq �qq ��qq

MILLIMETERS

��

�

��

��

D

B 1

A1

E 1

E

A
L

B

Seating
Plane

D

e

C

A2

Note: The controldimensionis theinchcolumn

eB

eA
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15

Rev. 1.01

28 LEAD SMALL OUTLINE J LEAD
(300 MIL JEDEC SOJ)

Rev. 3.00

e

D

E H

B A1

Seating
Plane

28 15

14

1

A2

SYMBOL MIN MAX MIN MAX

A 0.120 0.140 3.05 3.56

A1 0.025 ------ 0.64 ------

A2 0.090 0.115 2.29 2.92

B 0.014 0.020 0.36 0.51

C 0.008 0.013 0.20 0.30

D 0.697 0.712 17.70 18.08

E 0.292 0.300 7.42 7.62

E1 0.262 0.272 6.65 6.91

e 0.050 BSC 1.27 BSC

H 0.335 0.347 8.51 8.81

R 0.030 0.040 0.76 1.02

INCHES MILLIMETERS

Note: The control dimension is the inch column

A

C
R

E1
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127,&(

(;$5 &RUSRUDWLRQ UHVHUYHV WKH ULJKW WR PDNH FKDQJHV WR WKH SURGXFWV FRQWDLQHG LQ WKLV SXEOLFDWLRQ LQ RUGHU WR LP�

SURYH GHVLJQ� SHUIRUPDQFH RU UHOLDELOLW\� (;$5&RUSRUDWLRQ DVVXPHV QR UHVSRQVLELOLW\ IRU WKH XVH RI DQ\ FLUFXLWV GH�

VFULEHG KHUHLQ� FRQYH\V QR OLFHQVH XQGHU DQ\ SDWHQW RU RWKHU ULJKW� DQGPDNHV QR UHSUHVHQWDWLRQ WKDW WKH FLUFXLWV DUH

IUHH RI SDWHQW LQIULQJHPHQW� &KDUWV DQG VFKHGXOHV FRQWDLQHG KHUH LQ DUH RQO\ IRU LOOXVWUDWLRQ SXUSRVHV DQG PD\ YDU\

GHSHQGLQJ XSRQ D XVHU·V VSHFLILF DSSOLFDWLRQ� :KLOH WKH LQIRUPDWLRQ LQ WKLV SXEOLFDWLRQ KDV EHHQ FDUHIXOO\ FKHFNHG�

QR UHVSRQVLELOLW\� KRZHYHU� LV DVVXPHG IRU LQDFFXUDFLHV�

(;$5&RUSRUDWLRQ GRHV QRW UHFRPPHQG WKH XVH RI DQ\ RI LWV SURGXFWV LQ OLIH VXSSRUW DSSOLFDWLRQV ZKHUH WKH IDLOXUH RU

PDOIXQFWLRQ RI WKH SURGXFW FDQ UHDVRQDEO\ EH H[SHFWHG WR FDXVH IDLOXUH RI WKH OLIH VXSSRUW V\VWHP RU WR VLJQLILFDQWO\

DIIHFW LWV VDIHW\ RU HIIHFWLYHQHVV� 3URGXFWV DUH QRW DXWKRUL]HG IRU XVH LQ VXFK DSSOLFDWLRQV XQOHVV (;$5&RUSRUDWLRQ

UHFHLYHV� LQ ZULWLQJ� DVVXUDQFHV WR LWV VDWLVIDFWLRQ WKDW� �D� WKH ULVN RI LQMXU\ RU GDPDJH KDV EHHQ PLQLPL]HG� �E� WKH

XVHU DVVXPHV DOO VXFK ULVNV� �F� SRWHQWLDO OLDELOLW\ RI (;$5 &RUSRUDWLRQ LV DGHTXDWHO\ SURWHFWHG XQGHU WKH FLUFXP�

VWDQFHV�

&RS\ULJKW ���� (;$5 &RUSRUDWLRQ

'DWDVKHHW $SULO ����

5HSURGXFWLRQ� LQ SDUW RU ZKROH� ZLWKRXW WKH SULRU ZULWWHQ FRQVHQW RI (;$5 &RUSRUDWLRQ LV SURKLELWHG�
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XRT7298

 Print this page 
DS3/E3/STS-1 Integrated Line Transmitter

Features

●     Fully Integrated Transmit Interface for DS3/E3/STS-1
●     Integrated Pulse Shaping Circuit
●     Compliance with Compatibility Bulletin 119, CCITT 

Recommendations G.703 and G.824, Bellcore TR-NWT-
000499 ANSI T1.404

●     Built-in B3ZS/HDB3 Encoder and Decoder
●     Remote and Local Loopback Functions
●     Single 5V Power Supply
●     Contains Transmit Clock Duty Cycle Correction Circuit on 

Chip
●     Pb-Free, RoHS Compliant Versions Offered

Applications

●     Interface for SONET, DS3 and E3 Network Equipment
●     Digital Cross Connect Systems
●     CSU/DSU Equipment
●     PCM Test Equipment
●     Fiber Optic Terminals

Description

The XRT7298 device is a fully integrated PCM line driver IC 
intended for DS3, E3 or SONET STS-1 applications. Markets for 
the device include digital cross connect system, CSU/DSU 
equipment, PCM test equipment and fiber optic terminals. 

The XRT7298 complies with industry standards: ITU-T G.703, 
Bellcore TR-NWT-000499, bulletin 119 and the AT&T technical 
advisory No. 34.

The XRT7298 is an enhancement to the XRT7296 integrated line 
trans-mitter IC. In particular, the XRT7298 device contains an on-
chip transmit clock duty cycle correction circuit.

The transmit clock duty cycle correction circuit guarantees that the 
device will generate pulses meeting the industry standard pulse 

Specifications

No. ofCH 1

DataRate(s) DS3, E3, STS-
1

Clk Rec No

SH/LH n/a

Temp.Range Ind.

OpPwr Sup/Max Cur 5V ±5%, 
133mA

Pkgs SOJ-28, 
PDIP-28

Documents

Datasheets

Datasheet
Version 1.0.1
April 2000
546.10 KB 

Application Notes

TAN-200, Exar APIs - OS 
Portability
Version 1.0.0
August 2007
88.46 KB 
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Quality and 
Reliability

 Quality & 
Reliability 
Homepage 

 Material 
Declaration 
Sheets 

 Quality Manual 

 Quarterly 
Quality & 
Reliability Report 

 RoHS-Green 
Solutions 

template requirements. Also, it permits the user to supply a transmit 
clock signal (to the device) with a duty cycle ranging between 30% 
and 70%. This feature eliminates the need for the user to provide a 
clock driver IC in their system in order to meet the transmit clock 
signal duty cycle requirements for the XRT7296 device. The 
XRT7298 includes an on-chip pulse shaper circuit that permits the 
device to generate pulses which comply with the industry standard 
pulse template requirements. This device includes both 
B3ZS/HDB3 encoder and decoder circuitry.

Part Number Pkg 
Code RoHS

Min
Temp.
(°C)

Max
Temp.
(°C)

Status Buy 
Now

Order 
Samples

XRT7298IW SOJ28 -40 85 Active

XRT7298IP-F PDIP28 -40 85 Active
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