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Overview FBM204,0to20mAI/OModule

Overview

TheFBM204,0to20mAInput/Outputcontainsfour20mAdcanaloginputchannels
andfour20mADCanalogoutputchannels.

Eachinputchannelacceptsananalogsensorinputsuchasa4to20mAtransmitter,
oraself-powered20mAsource.Eachoutputchanneldrivesanexternalloadand
producesa0to20mAoutput.Theinputs/outputsaregalvanicallyisolatedfromother
channelsandground.

TheFBM204performsthesignalconversionrequiredtointerfacetheelectricalinput/
outputsignalsfromthefieldsensorstotheoptionallyredundantfieldbus.TheFBM204
executestheAnalogI/Oapplicationprogram,whichprovidesthefollowing
configurableoptions:ConversionTime,Fail-SafeConfiguration(Hold/Fallback),and
AnalogOutputFail-SafeFallbackData(onaperchannelbasis).TheFieldbusModule
(FBM)mayinsteadexecuteadistributedPIDA(DPIDA)applicationprogramto
provideafastcontrollooprunninginit.

TheFBM204iselectricallycompatiblewithstandardHARTsignals.

Features

• Four20mADCanaloginputchannels

• Four20mADCanalogoutputchannels

• Eachinputandoutputchannelisgalvanicallyisolated

• RuggeddesignsuitableforenclosureinClassG3(harsh)environments

• ExecutionofananalogI/Oapplicationprogramthatprovidesconversiontimeand
configurableoptionsforRateofChangeLimits

• Highaccuracyachievedbysigma-deltadataconversionsforeachchannel

• TerminationAssemblies(TAs)forlocallyorremotelyconnectingfieldwiringtothe
CompactFBM204

• TAforusewithOutputBypassStationtomaintainoutputsduringmaintenance
operations

• 3-tierterminationassemblyforperchannelinternallyand/orexternallyloop
poweredtransmitters

• SupportforDPIDAcontrolblocks

High Accuracy

Forhighaccuracy,themoduleincorporatesSigma-Deltadataconversiononaper
channelbasis,whichprovidesnewanaloginputreadingsevery25ms,anda
configurableintegrationperiodtoremoveanyprocessand/ornoiseandpowerline
frequencies.Eachtimeperiod,theFBMconvertseachanaloginputtoadigitalvalue,
averagesthesevaluesoverthetimeperiodandprovidestheaveragedvaluetothe
controller.
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FunctionalSpecifications FBM204,0to20mAI/OModule

Functional Specifications

Input/OutputChannels Four20mADCanaloginputchannelsandfour20mADCanalogoutputchannels.Each
channelisisolatedandindependent.

Input/OutputRange
(EachChannel)

0to20.4mADC(nominal)

InputChannels(Four)
• Accuracy(IncludesLinearity):

±0.03%ofspan

• AccuracyTemperatureCoefficient:

±50ppm/ºC

• InputSignalA/DConversion:

EachchannelperformsA/DsignalconversionusinganindependentSigma-Delta
converter.

• InputChannelImpedance:

61.5Ωnominal

• IntegrationPeriod:

Softwareconfigurable

• CommonModeRejection:

>100dbat50or60Hz

• NormalModeRejection:

>95dbat50or60Hz

• FieldDeviceCablingDistance:

MaximumdistanceofthefielddevicefromtheFBMisafunctionofcompliance
voltage(20.2VDCat20.4mAinput),wiregauge,andvoltagedropatthefield
device.

• LoopPowerSupplyProtection:

Eachchannelischannel-to-channelgalvanicallyisolated,currentlimited,and
voltageregulated.Allanaloginputsarelimitedbytheirdesigntolessthan30mA.If
thecurrentlimitcircuitshortsout,thecurrentislimitedtoabout100mA.
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OutputChannels
(Four)

• Accuracy—Analog(IncludesLinearity):

±0.03%ofspan

• AccuracyTemperatureCoefficient:

±50ppm/ºC

• OutputLoad:

750Ωmaximum

• OutputProcessingDelay:

30msmaximum

• Resolution:

13bits

• FieldDeviceCablingDistance:

MaximumdistanceofthefielddevicefromtheFBMisafunctionofcompliance
voltage(19.6VDCat20.4mAinput),wiregauge,andvoltagedropatthefield
device.

• LoopPowerSupplyProtection:

Eachchannelischannel-to-channelgalvanicallyisolated,currentlimited,and
voltageregulated.Allanalogoutputsarelimitedbytheirdesigntoabout25mA.Ifthe
outputFETshorts,theoutputcurrentcouldincreaseupto35mA.Innormal
operationtheFBMoutputsaconstantcurrentintoa0to750ohmload.

• HART®ProtocolCompatibility:

ThechannelsmeettheimpedancerequirementsforaHARThighImpedanceDevice
andcanbeusedinaHARTloopwithoutinterferingwiththeHARTsignalsbetween
thefielddeviceandaHand-HeldCommunicator(HHC).IfaFoxComorHART
transmitterisusedasan“inputdevice”totheCompactFBM204,a200ohmin-line
resistor(assemblypartnumberRH902VY)mustbeaddedinserieswiththe
transmitter.

Communication Communicateswithitsassociatedcontrolprocessorthroughtheredundant2Mbps
modulefieldbus.

InputChannelIsolation Eachchannelisgalvanicallyisolatedfromallotherchannelsandground.Themodule
withstands,withoutdamage,apotentialof600VACappliedforoneminutebetweenany
channelandground,orbetweenagivenchannelandanyotherchannel.

DANGER
HAZARDOFELECTRICSHOCK,EXPLOSION,ORARCFLASH

Althoughthemodulecanwithstandamaximumof600VACappliedforoneminute
betweenanychannel,DONOTapplyvoltagesbeyondthepublishedinputranges.The
channelsareNOTintendedforpermanentconnectiontohazardousvoltagecircuits.
Understandthatconnectionofthesechannelstovoltagesgreaterthan30VACor60
VDCviolateselectricalsafetycoderequirementsandmayexposeuserstoelectric
shock.

Failuretofollowtheseinstructionswillresultindeathorseriousinjury.

Calibration
Requirements

Calibrationofthemoduleandterminationassemblyisnotrequired.

PowerRequirements
• InputVoltageRange(Redundant):

24VDC+5%,-10%

• Consumption:

7W
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FBM204,0to20mAI/OModule EnvironmentalSpecifications

Environmental Specifications

Operating Storage

Temperature
• Module:

-20to+70°C(-4to+158°F)

• TerminationAssembly—PA:

-20to+70°C(-4to+158°F)

-20to+70°C(-4to+158°F)

RelativeHumidity 5to95%(noncondensing) 5to95%(noncondensing)

Altitude -300to+3,000m(-1,000to+10,000ft) -300to+12,000m(-1,000to+40,000ft)

Vibration 0.75gfrom5to500Hz

Contamination SuitableforuseinClassG3(Harsh)environmentsasdefinedinISAStandardS71.04,based
onexposuretestingaccordingtoEIAStandard364-65,ClassIII.

NOTE:Theenvironmentallimitsofthismodulemaybeenhancedbythetypeof
enclosurecontainingthemodule.SeetheapplicableProductSpecificationSheet
(PSS)thatdescribesthespecifictypeofenclosurethatistobeused.
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PhysicalSpecifications FBM204,0to20mAI/OModule

Physical Specifications

Mounting
• Module:

TheFBM204modulemountsonabaseplate.Thebaseplatecanbemountedona
DINrail(horizontallyorvertically),orhorizontallyona19-inchrackusingamounting
kit.Alternatively,FBM204mountsona100Seriesconversionmountingstructure.
SeeStandard200SeriesBaseplates(PSS41H-2SBASPLT)or100Series
ConversionMountingStructures(PSS41H-2W8)fordetails.

• TerminationAssemblies:

TheTAmountsonaDINrailandaccommodatesmultipleDINrailstylesincluding32
mm(1.26in)and35mm(1.38in).

Weight
• Module:

284g(10oz)approximate

• TerminationAssemblies:

■ CompressionType(Approximate):

159g(0.35lb,approximate)

■ RingLugType(Approximate):

204g(0.45lb,approximate)

Dimensions-Module
• Height:

102mm(4in),114mm(4.5in)includingmountinglugs

• Width:

45mm(1.75in)

• Depth:

104mm(4.11in)

Dimensions-
Termination
Assemblies

SeeDimensions-Nominal,page15.

PartNumbers
• FBM204Module:

RH914SY

• TerminationAssemblies:

SeeFunctionalSpecifications-TerminationAssemblies,page12.

TerminationCables • CableLengths:

Upto30m(98ft)

• CableMaterials:

PolyurethaneorLowSmokeZeroHalogen(LSZH)

• TerminationCableType:

Type1—SeeTable2,page13.

• CableConnection:

■ FBMBaseplateEnd:

37-pinD-subminiature

■ TerminationAssemblyEnd:

25-pinD-subminiature

PSS41H-2S204,RevB 9



Dimensions-Nominal FBM204,0to20mAI/OModule

Dimensions - Nominal
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