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FEATURES

� Single5VSupply

� ReceiverInputCanBeEitherBalancedor
Unbalanced

� UpTo8.448MbpsOperationInBothTxandRx
Directions

� TTLCompatibleInterface

� DeviceCanBeUsedasaLineInterfaceUnitWith-
outClockRecovery

APPLICATIONS

� T1,T2,E1&E2Rates,PCMLineInterface

� NetworkMultiplexingandTerminatingEquipment

GENERAL DESCRIPTION

TheXR-T5683AisaPCMlineinterfacechipconsistingof
bothtransmitandreceivecircuitry.Thisdeviceisoffered
inaplasticdualin-line(PDIP)orinasurfacemount
package(SOIC).Themaximumbitrateofthechip is
8.448Mbps,andthesignalleveltothereceivercanbe

attenuatedby-10dBcablelossatone-halfthebitrate.At
nominalsupplyvoltageoperation,thetypicalcurrent
consumptionis40mA.

ORDERING INFORMATION

Part No. Package
Operating

Temperature Range

XR-T5683AIP 18Lead300MilPDIP -40°Cto+85°C

XR-T5683AID 18Lead300MilJEDECSOIC -40°Cto+85°C

BLOCK DIAGRAM

Figure 1. Block Diagram
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PIN CONFIGURATION
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18 Lead SOIC (JEDEC, 0.300”)
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PIN DESCRIPTION

Pin # Symbol Type Description

1 PDC Peak Detector Capacitor.Thispinshouldbeconnectedtoa0.1µFcapacitor.

2 RXDATA- I Receive Analog Input Positive.Lineanaloginput.

3 RXDATA+ I Receive Analog Input Negative.Lineanaloginput.

4 TE O Tank Excitation Output.Thisoutputconnectstoonesideofthetankcircuitry.

5 BIAS O Bias.Thisoutputistobeconnectedtothecentertapofthereceivetransformer.

6 TANKBIAS O Tank Bias. Thetankcircuitryisbiasedviathisoutput.

7 RGND Receiver Ground. Tominimizegroundinterferenceaseparatepinisusedtogroundthe
receivesection.

8 RCLK O Recovered Receive Clock.Recoveredclocksignaltotheterminalequipment.

9 RVCC Receive Supply Voltage. 5Vsupplyvoltagetothereceivesection.

10 RNEG O Receive Negative Data.Negativepulsedataoutputtotheterminalequipment(activelow).

11 RPOS O Receive Positive Data. Positivepulsedataoutputtotheterminalequipment(activelow).

12 TNEG I Transmit Negative Data.TNEGisvalidwhileTCLKishigh.

13 TXDATA+ O Transmit Positive Output. Transmitbipolarsignalisdriventothelineviaatransformer.

14 TGND Transmit Ground.

15 TXDATA- O Transmit Negative Output.Transmitbipolarsignalisdriventothelineviaatransformer.

16 TCLK I Transmit Clock. TimingelementforTPOSandTNEG.

17 TPOS I Transmit Positive Data. TPOSisvalidwhileTCLKishigh.

18 TVCC Transmit Supply Voltage. 5Vsupplyvoltagetothetransmitsection.
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ELECTRICAL CHARACTERISTICS
Test Conditions:   VCC = 5.0V�5%, TA = 25°C, Unless Otherwise Specified.

Parameters Min. Typ. Max. Unit Conditions

DC Electrical Characteristics

SupplyVoltage 4.75 5 5.25 V

SupplyCurrent 40 55 mA TotalCurrenttoPin9&Pin18
TransmitterOutputsOpen

Receiver Section

TankDriveCurrent 300 500 700 µA MeasuredatPin4,VCC=5V

ClockOutputLow 0.3 0.6 V MeasuredatPin8,IOL=1.6mA

ClockOutputHigh 3.0 3.6 V MeasuredatPin8,IOH=-400µA

DataOutputLow 0.3 0.6 V MeasuredatPin10&11,IOL=1.6mA

DataOutputHigh 3.0 3.6 V MeasuredatPin10&11,IOH=-400µA

Transmitter Section

DriverOutputLow 0.6 0.8 1.0 V MeasuredatPin13&15,IOL=40mA

OutputLeakageCurrent 0 100 µA MeasuredinOffState,OutputPull-upto
+20V

InputHighVoltage 2.2 VCC V MeasuredatPin12,16&17,IOL=40mA,
VOL=1.0V

InputLowVoltage 0.8 V MeasuredatPin12,16&17,OutputOff

InputLowCurrent -1.6 mA MeasuredatPin12,16&17,InputLow
Voltage=0.4V

InputHighCurrent 40 µA MeasuredatPin12,16&17,InputHigh
Voltage=2.7V

OutputLowCurrent 40 mA MeasuredatPin13&15,VOL=1.0V

AC Electrical Characteristics

Receiver Section

InputLevel 6 6.6 Vpp MeasuredBetweenPin2&3

LossInputSignalAlarmLevel 1.6 Vpp MeasuredBetweenPin2&3,Alarmon
PullDataOutputHigh

InputImpedanceat8,448MHz 2.5 kΩ MeasuredBetweenPin2&3,With
SinewaveInput

ClockDutyCycle 35 50 65 % MeasuredatPin8at2.0V

ClockRise&FallTime 20 ns MeasuredatPin8,CL=15pF

DataPulseWidth 35 50 75 %of
clock
period

MeasuredatPin10&11,at1VDC
Level,CableLoss=0

Notes
Bold face parametersarecoveredbyproductiontestandguaranteedoveroperatingtemperaturerange.
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ELECTRICAL CHARACTERISTICS (CONT’D)

Parameters Min. Typ. Max. Unit Conditions

AC Electrical Characteristics (Cont’d)

Transmitter Section

PulseWidthat8.448MHz 53 65 ns MeasuredatPin13&15,SeeFigure 6

OutputRiseTime 12 25 ns SeeFigure5

OutputFallTime 12 25 ns SeeFigure5

OutputPulseImbalance 2.5 ns At50%OutputLevel

Specifications are subject to change without notice

Notes
Bold face parametersarecoveredbyproductiontestandguaranteedoveroperatingtemperaturerange.

ABSOLUTE MAXIMUM RATINGS

SupplyVoltage +20V............................ StorageTemperature -65°Cto+150°C..............

SYSTEM DESCRIPTION

TheincomingbipolarPCMsignalwhichisattenuatedand
distortedbythecableisappliedtothethreshold
comparatorandthepeakdetector .Thepeakdetector
generatesaDCreferenceforthethresholdcomparator
fordataandclockextraction.Anexternaltankcircuit
tunedtotheappropriatefrequencyisaddedforthelater
operation.Theclocksignal,data(+)anddata(-)allgo
throughasimilarlevelshiftertobeconvertedintoTTL
leveltobecompatiblefordigitalprocessing.

Inthetransmitdirection,theoutputdriversconsistoftwo
identicalTTLinputswithopencollectoroutput stages.

Themaximumlowlevelcurrenttheseoutputstagescan
sinkis40mA.Withfullwidthdata(NRZ)appliedtothe
inputstogetherwithasynchronizedclock,theoutputwill
generateabipolarsignalwhendrivingacenter-tapped
transformer.AblockdiagramoftheXR-T5683Aisshown
inFigure1.

Theclockrecoveryusesanexternaltankcircuit.The
receivedatawillcreateanexcitationforthetankcircuitry
whichinturnwillcreatearecovered,receivedclock
(RCLK).
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Table1showstypicalexpectedjittertolerance.The
followingmeasurementshavebeendoneata
transmissionrateofT1(1.544MHz).(SeeFigure2).

Jitter 1.544Mbs in UI Jitter 1.544Mbs in UI

10Hz >10UI 5kHz 1.3UI

100Hz >10UI 8kHz 0.8UI

500Hz >10UI 10kHz 0.7UI

1kHz 6.5UI 32kHz 0.5UI

2kHz 3.3UI 50kHz 0.45UI

3kHz 2.1UI 77kHz 0.45UI

4kHz 1.5UI - -

VCC = +5V �5%, TA = 25°C

Table 1. Jitter Tolerance at 1.544Mbps with 6db Cable Loss

TPOSRPOS6dbCableAttenuation

Pattern
Generator
HP3781B

Clock

RXDATA-

RXDATA+
XR-T5683A

RX

RCLK

RNEG

XR-T5683A

TX

TCLK

TNEG

Generator
HP3785B

Jitter

TXDATA+ TXDATA-

Figure 2.  Jitter Measurement Set-up
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RXDATA+

RCLKOutputatPin8

RPOSOutputatPin11

RNEGOutputatPin10

Figure 3. Receiver Timing Diagram With 1-1-1-1-1-1 Pattern

TCLKClocktoPin16

TPOStoPin17

BipolarSignalatTransformerOutput

TNEGtoPin12

 Figure 4. Transmitter Input Timing Diagram
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Notes
1InputsthatarenotconnectedtopulsegeneratorwillbetiedtoVCC via1Kresistor.
2C1includesprobeandjigcapacitance.

Figure 5. Test Circuit
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Figure 6.  Transmitter Test Circuit and Switching Waveforms (Measured at 8.448Mbps)
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INPUT AND OUTPUT TRANSFORMERS

PulseEngineeringtypesPE-65415,PE-65771or
PE-65835transformers,maybeusedforboththeinput
andoutputtransformers.Thesethreeparts,whichareall
1CT:2CTturnsratioand have similar electrical
specifications,arewoundonsmall,epoxy-encapsulated,

torroidcores.Theydif ferinphysicalsize,operating
temperature rangeandvoltageisolation.These
transformersaresuitableforoperationoverthe1.544
through8.448MbpsrangewhichincludesT1,T2,E1and
E2.

Schott-Part
Number

Nominal
Inductance Mechanical Style

Bit Rate
(MBIT/S)

Tuning Cap.
(See Note)

24443 48µHywithCT RM5Core,
4 Pin Bobbin

1.544(T1) 200pF
4PinBobbin

2.048(E1) 100pF

24444 5µHywithCT 14x8Potcore,
6 Pin Bobbin

6.312(T2) 100pF
6PinBobbin

6.448(E2) 60pF

Table 2.  Inductor Selection

Notes
-Capacitorvaluesshowncombinedwithtypicalstraycapacitancewillnormallyresonatethetankcircuitatthespecificbitrate.
-Thecenter-tappedinductor(L)eliminatesclockamplifieroverloadbyreducingthesignalamplitudeappliedtoT5683Apin4.While

feedingpseudo-randomdataintothereceiveinput,tunethisinductorforminimumjitterontherecoveredclock(pin8)asviewedon
anoscilloscope.

-R,whichmaybeinthe20Kto50kΩrange,isoptionalandmaybeusedtolowerclockrecoverycircuitQifdesired.

Magnetic Supplier Information:

Pulse
TelecomProductGroup
P.O.Box12235
SanDiego,CA92112
Tel.(619)674-8100
Fax.(619)674-8262

JohnMarshall
SchottCorporation
1838ElmHillPike,Suite100
Nashville,TN37210
Tel.(615)889-8800
Fax(615)885-0834



XR-T5683A

10

Rev.2.0.2

18 LEAD PLASTIC DUAL-IN-LINE
(300 MIL PDIP)

Rev.1.00

18

1

10

9

D

e B1

A1

E1

C

E

A2

L

B

Seating
Plane

SYMBOL MIN MAX MIN MAX

INCHES

A 0.145 0.210 3.68 5.33

A1 0.015 0.070 0.38 1.78

A2 0.115 0.195 2.92 4.95

B 0.014 0.024 0.36 0.56

B10.030 0.070 0.76 1.78

C 0.008 0.014 0.20 0.38

D 0.845 0.925 21.46 23.50

E 0.300 0.325 7.62 8.26

E1 0.240 0.280 6.10 7.11

e 0.100BSC 2.54BSC

eA 0.300BSC 7.62BSC

eB 0.310 0.430 7.87 10.92

L 0.115 0.160 2.92 4.06

α 0° 15° 0° 15°

MILLIMETERS

α

A

Note:Thecontroldimensionistheinchcolumn

eB

eA
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SYMBOL MIN MAX MIN MAX

A 0.093 0.104 2.35 2.65

A1 0.004 0.012 0.10 0.30

B 0.013 0.020 0.33 0.51

C 0.009 0.013 0.23 0.32

D 0.447 0.463 11.35 11.75

E 0.291 0.299 7.40 7.60

e 0.050BSC 1.27BSC

H 0.394 0.419 10.00 10.65

L 0.016 0.050 0.40 1.27

α 0° 8° 0° 8°

INCHES MILLIMETERS

18 LEAD SMALL OUTLINE
(300 MIL JEDEC SOIC)

Rev.1.00
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NOTICE

EXARCorporationreservestherighttomakechangestotheproductscontainedinthispublicationinordertoim-
provedesign,performanceorreliability.EXARCorporationassumesnoresponsibilityfortheuseofanycircuitsde-
scribedherein,conveysnolicenseunderanypatentorotherright,andmakesnorepresentationthatthecircuitsare
freeofpatentinfringement.Chartsandschedulescontainedhereinareonlyforillustrationpurposesandmayvary
dependinguponauser’sspecificapplication.Whiletheinformationinthispublicationhasbeencarefullychecked;
noresponsibility,however,isassumedforinaccuracies.

EXARCorporationdoesnotrecommendtheuseofanyofitsproductsinlifesupportapplicationswherethefailureor
malfunctionoftheproductcanreasonablybeexpectedtocausefailureofthelifesupportsystemortosignificantly
affectitssafetyoreffectiveness.ProductsarenotauthorizedforuseinsuchapplicationsunlessEXARCorporation
receives,inwriting,assurancestoitssatisfactionthat:(a)theriskofinjuryordamagehasbeenminimized;(b)the
userassumesallsuchrisks;(c)potentialliabilityofEXARCorporationisadequatelyprotectedunderthecircum-
stances.

Copyright2010EXARCorporation
DatasheetOctober2010
Reproduction,inpartorwhole,withoutthepriorwrittenconsentofEXARCorporationisprohibited.
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