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2.5Mb/s Isolated RS485 Communication Interface
With up to 500 mW Supplementary Power

Applications: thatlcontrolslit.THoweverthelhighlcommonimodelnoisel
immunityJprovidedlbyltheldatalinterfaceloptocouplers]
e[ Motorldrives effectivelylblockslinductivelnoiselwhilelalsolprovidingl
el IndustriallPLC safetyllisolation.
e[ NetworkIHubs,lbridgeslandlRouters
e[ PointlOfiSalelequipment ThislapplicationinotelwilllprovidelanCoverviewloflalnew!
el Multi-portIdistributedlsystems solutionlfromICELIandINationallSemiconductorloffering!
discretelisolatedlRS4850referenceldesignlthatlisibothl
Mostlindustriallseriallcommunicationischemeslevolved] highlpowerlandlfexible.

from( thell RS4850 standard.0 0 It0 isl used0 forl criticall
communicationsl inl multil dropl networksl asl welll asl

pointltolpointlcommunicationlwithIperipheralldevices.l Features:

BothlintegratedlandldiscretelversionsloflthisIsolution]

arelavailable.Thelkeyladvantageslofialdiscretelsolution] e[ ANSlistandardIRS485-AlandIRS422-B

arellowerlcostlandlthel Fexibilitylinlyouridesign.IWithl <] Widelinputlpowerlrangel3.3-5V

droplinlpartisubstitutionsitheldesignicanlbelcustomized! ] LowIPowerlsleeplmode

toll satisfyl additionall requirements.[ [ Thel highl powerl ] 2.5Mb/sldatalrate

DC/DCl converter]designl provides( functionall fexibilityl [ 500mWIofladditionallpower

forl all widel variety( of] applications.l Transceivers thatl =] FullylisolatedIDC/DClconverter

complyl withl thel RS4851 andl RS4221 standards( havel <[ 2500Vlisolation

beenlavailablelforimanylyears.lIOpticallisolationlislalsol ] GerberIfleslavailable

requiredforimanylapplications.lisolationlensuresiproperl

operationl offl thel communicationsl busl inl challengingl Voot T

environmentsinotedibelow. 2 :L ke pe
- ¥ < o

0 First,0 isl thel formation! ofl groundl loops,l which( arel BN —E— = S

createdIwhenllonglCommunicationsicableslbridgeltwol ] =

orl morel brancht circuitsl inC thel electricall distributionl s L.l | |””’I |

system.l0ThisIcanlallowlgroundlcurrentltol fowlalongl —I—-L Pesezp wvazt

thell cablingll causingl noisel orl damagingl equipment.l
Optocouplerslinitheltransceiverlsection,lcombinediwithl
theltransformerlandloptocouplerlinlthelpowerlsupplyl
sectionl providelcompletelgalvaniclisolation,breaking!
anylpotentiallgroundlloops.ll0Secondlislthelisolation! ‘
ofll controll equipmentl from( highl voltagel devicesl orl oE

noisellgeneratorsilsuchlasImotors.00Thislislalgrowingl e
problemlinJtoday’slinexpensivelmotoricontrollers.[0Thel
communicationsinterfacelisl thelonlyJisolationlbarrierl
betweenl thell highl voltage,l highl inductancel motor(
windingslandlthelProgrammablelLogicIControllerl(PLC)I
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Solution Criteria

Implementationlofianfisolatedicommunicationslinter-
facelrequiresllthelfollowinglconsiderations:

0 1)0Selectinglthelappropriateltransceiverifor]

0 [I0theldesign

I 2)[TransmissionCofldigitalldatalacross(

I (000thelisolationlboundary

0 3)IProvidinglisolatedipowerlforloperationlofll
0 [I00theltransceiver

InorderltolutilizelthelexistinglhostIpower,[thelisolatedl
interfacelpowerlsupplyImustiworkIwithlinputlpowerl
between[3.3VIandi5V.00Manylhostlapplicationslhavel
eliminatedlal5Vipowerlsupplylaltogether,lrequiringll
lowerlvoltageloperationforlcompatibility.lNolneed]
forJadditionallsupplylrailslinithelhostlapplicationlis(
required.l

WellIregulatedloutputJpowerlallowsluseloflindustry!
standardl5VItransceiversiwithlhighInoiselmargin,lasl
apposedtol3.3Viinterfaces thatlhavelsacrifcedinoisel
marginitolaccommodatelthellowerlavailablelvoltage.
Thellinterfacelpowerlsupplylmustiproducelregulated]
5Vlonltheloutputlside.l

i

Adequateloutputlipowerlprovideslyoultheloptionlof
drivinglexternallloads,lopeningluplalwidelvarietylofl
possiblelapplications.lForlexampleltheladditionall
powerlcanbelusedIforlrunninglotheritransceiver]
nodeslinlalnetwork, A/Dlconverters,lcardireaderslin
POSlapplications,[RFIDIscanners,landImore.l0Sincelthel
powerlislderivedifromithelhostlhardware,[thelexternall
powerlsuppliesiandlexternallpowerlinfrastructurelcant
beleliminatedlreducinglyourlsystemicostisignifcantly.

Pleaselnotelthatlrunninglperipheralsiwithlthelinter-
facelpowerlsupplylrequiresicontrollofithelpowerltol]
thelperipheral.llPowerJManagementCfunctionalitylal-
lowsperipherallreset,Jorisimplelcontrolforllowlpower
orlbatteryloperatedisystems.

Theldatalinterfacelcomponentsichosenimustibelfullyd
compatiblelwithJthel3.3[tol5Vlinputlpowerlrange.l
ThislislachievedlthroughlselectionlofJproperlinterfacel
optocouplers.lIITheltiminglrequirementslofithelANSI]
standardlicombinediwithltheloptocoupleriperformancel
setsithelmaximumldatalrate.

Additionallfactorsitolconsiderlarelfootprint,icost,lcon-
verterleffciencylandlpower.

Solution Overview

Transceiver Section:

Theltransceiverichosen,IshownlinlFigurel1,lislthel
LMS1487IfromINationallSemiconductor.liThislislallow!l
costltransceiverlwithIfulllANSI,IRS485-AlandIRS422-Bl
standardlcompliance.[Thisldevicelwilllsupportidatal
transferlratesloflupltol2.5Mb/s,lopenicircuit’faillsafel
operationJtolpreventlindeterminate’buslstates,Ishort(l
circuitiprotectionlandlthermallshutidownltolhandlel
faulticonditions.[IOtherIfootprintlcompatibleltransceiv-
erslarelalsolavailablelthatlofferladditionallfeatures!
suchlasChighIESDIimmunitylandlvariablelslewCratelforl
EMIIsuppression.liTheseltransceiversicanbelsubsti-
tutedltolachievelyourlspecifcldesignigoals.

Isolated Data Interface:

Tolmeetlthelrequirementsiforl3.3ViandI5VIsystems,]
thellisolatedldatallinterfacelincludesivery(fexiblelop-
tocouplers.INECIPS9821loptocouplersioperatelatidatal
rateslasChighlasl15Mb/sloverlthelfulll3.3-5VInominall
voltagelrangelofithelpowerlsupply.liTheselcouplers]
supportl4dmmicreepagelandi2500VlisolationIneededl
forlalmostlalllcommunicationslinterfacelrequirements.]
[thislofferedlinibothlsinglelandlduallSO8[packages.

Withlonlylthelchangelofltwolcurrentllimitlresistors,
thellinterfacelcanlbeloptimizediforleffcientloperationl
atleither3.30or05VIsupplylvoltages.iiThelinputILEDI
oflthelPS9821 optocouplerlhaslalforwardivoltagelof
approximately(1.8V.[ITolguaranteelproperioperation’
overlthellifeloflthelapplication,INECIrecommends!
6.3mAIminimumiforwardIdiodelcurrent((If).00Sincelthel
forwardlvoltagelofitheldiodelislallargelportionlofithel
availableldrivelvoltage,lmatchinglthelvalueloflithelcur-
rentllimitlresistorsitolthelavailableIpowerIsupplylvolt-
agelislhighlylrecommended.[lIinJaddition,ltheldigitall
interfaceltolthelsystemImustlbelcapablelofisourcingl
8maA.
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DueltolthellimitedicurrenticapabilitylofithelDatal
Outputl(DO)Ipinlofitheltransceiver,Jadditionallcircuitryl
betweenltheltransceiver’siDOlpinlandithelinputlofl
theloptocouplerihasibeenlimplementedlasishownlin
Figurel2.000
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ThisllenablesItheldiodeltolbeldrivenlatproperlinput]
currentllevelsiwithoutlstressinglthel4mAIDOloutputl
fromltheltransceiver.]

Power Section:

ThelDC/DClconverterlisldesignediwithiseverallfeaturesl
inimind.[Itlislimplementediwithlisolatedlprecision(
referencedCfeedbackIwhichlallowslforllalwidelrangelofl
inputlandistablefoutputlvoltages.IiThelsupplyiwilllop-
eratelatlupltol80%leffciencylfrom(3.3VItol5VIinputs.Tl
TheloutputlislalwaysiwelllregulatedlatI5V,Ithereforel
eliminatinglthelneediforlusingl3.3Vltransceiversiwithl
theirlassociatedllowerlnoiselmargin.

Outputlsupplylpowerlisiratedlat]180mAJandI5V.0CThisl
islsignifcantlythigherithanthel70mAlrequireditolrun(
theltransceiverlatifulllload.[[Thisladditionallpowerlcan]
belusedIforlalwidelrangeloflpossiblelapplications.]
PointJtolpointlpowerlschemesicanibelimplemented!
wherelthelperipheralldevicelandlitsicommunications!
interfacelarelpoweredibylthelhostlequipment.IThis]
applicationlisiverylusefullforiRFIDIreaderslorlcard!
readersiwherelalseparatelsupplylforitheselperipherals’
wouldIbelexpensive,lbulkylandirequireladditionalIwir-
ing.00ItOmightlalsolbeluseditolpowerlseveralinodeslin
almultildroplnetworklfromlsingleImasterlinterface.

Alsleeplmodelisialsolprovidedthaticompletelylshuts]
downlthelinterfacelpowerlbylstoppinglthelpulsel
widthmodulator.[lInllowerlpower,lbatterylpowered,lorl
intermittentlyloperatedisystemsIpowerlmanagement!
canlbelleasilylaccomplished.lITolimplementlalveryllow]
powerlsleepimode,ladditionallfunctionalitylisiprovided!
tolshutldownltheloutputlstageslofithelDOloptocou-
pleriwhichldrawslquiescentlcurrent.0Thisllisloptionalllifl
powerlmanagementlatithisllevellisinotirequired.
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Summary

ThelsolutionlindFigurellimeetslallloflithelfundamentall
requirementsfor/ANSIIstandardIRS4850andIRS422.1
Thelldesignlgoalsloflhighlvoltagelisolation,lspeediand!
outputlvoltagelfexibilitylarelfullylmetiwithithelchoicel
ofltheINECIPS9821lfamilylofloptocouplers.[l
ThelfullylisolatedIDC/DCIBoostlIconverteridesignlis]
effcientlwithlrobustlpowerlandllargelinputioperat-
inglrange,lallowingCthelinterfaceltolperformifunctionsl
farlabovelsimplelcableltransceiverlapplications.llThel
welllregulatedioutputlprovideslyoulwithlalstablelhighl
noiselmarginlisupplyCforitheltransceiverithaticanlalsol
powerlalhostloflexternallapplications.[IThellowIpowerl
shutdownlfeaturelmakeslthisIdesignlidealJforlbatteryl
operatedldevices.IThelcompactisizellofithelinterfacel
islcomparableltolavailablelmodularisolutions,latl
signifcantlyllowerlcost,landlvastlylimprovedifexibilityl
forlyourJdesign.
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