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• Overviewof ｎ ｅ ｕ ｒ ｏ ｾ CHIpTM features
• Implementationtechniquesto reducechip cost
• Roleof NEURONCHIPsin systems
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Trendstowardincreasingly
distributedcomputing

• Traditionaldataprocessing
• Mainframeto departmentmini to personalcomputer
• Benefitsof dedicatedcomputecycles
• Betterprice/ performance
• Defactostandardsto shareinformation

• Controlsystemshavesimilarneeds,but lag behind...
• Computecostis oftenprohibitivewhenamortizedover

only oneor two sensor/ actuators
• "Pioneers"havetakennextstep,butwith specialized,

non-extensiblesolutions- complexdevelopment
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i Thebuildingblockfor highly
distributedcontrolsystems

• Designedto addresscostof intelligentdistributed
control:
• Basemodeltargetedfor $2- $3by themid 1990's
• Mediumindependentcommunicationsinterfaceto

facilitatewire replacement,controlsystemretrofit
• High currentdrivepadsto reduceexternalcomponents
• ConfigurableI/O blockprovidesover25 controlfunctions

internalto thechip

• Designedto addressimplementationdifficulty of
highly distributedcontrol
• Firmwarefor full communicationsprotocol
• Firmwarefor real timescheduler
• Scalablefrom simple,singlepointnodesto highend

controllers
• Featuresfor networkinstallationanderrordetection
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NEURONCHIP Features
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NEURON 3150™ CHIP
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ScalingtheLONWORKSTM
Architecture

• Basicapplications:
• SingleChip for smallapplications

• Largerapplications:
• SingleChipplusexternalmemoryfor moredemanding

applications .

• Computationand/ormemoryintensiveapplications:
• SingleChipplusanymicroprocessorfor themost

demandingapplications
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Pipelinedmultiprocessors

• Stackbasedinstructionset
• smallerprograms
• smallregistersetto replicatefor additionalprocessor

• EachJ.lcyclehasoneof theprocessorsusingoneof the
following:
·PLA
·ALU
• Memory

• Special"Fast110" instructionto enablefastdata
transfer
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Pipeliningin NEURON CHIPS
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CommPort-- 5 pin interface

• Direct,DifferentialDrive
• 40 rnA drivers
• Differential Manchesterencodeddata
• 8 programmablehysteresissettings
• 4 programmableposthysteresisfiltering settings

• Direct,SingleEndedDrive
• Differential Manchesterencodeddata
• Datain, dataout, transmitenable,collisiondetect
• Bidirectionalsleep

• Specialpurposemode
• Up to 7bytestransceiverconfigurationdatawritten
• Up to 7 bytestransceiverstatusread
• Continuousstatus& dataframesbetweenNEURONCHIP

andassociatedtransceiver
• Transceivercontrolspreamble,encoding,commdatarate
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ApplicationsI/O

• All 11 pinshaveTTL level inputswith hysteresis
• 4 haveconfigurablepullups,4 have20 rnA current

sinks
• Simpleinputs,serial110,or parallel110
• FastI/O for 2.5MBPSparalleldatatransfer
• Dual16bit timer/counters

• Timer/counterclocksourcesscaledwith input frequency
for constantvalues

IEEEHot ChipsSymposium,August26-27,1991

5.23



Roleof NEURON CHIPS in Systems
• Heating,ventilation,air conditioning

• Sensingtemperaturecontrollingdampers,chillers,etc.

• Commerciallighting
• Timedonloff, dimming,occupancysensing,security

• MedicalMonitoring
• lCU networks,mobilepatientmonitoring

• FactoryAutomation
• Preprocessingsensordata,selfcalibration

• Identification/ Assetmanagement
• 48bit ID, assethistoryin EEPROM,assettracking

• Office ｅ ｱ ｾ ｩ ｰ ｭ ･ ｮ ｴ
• printer,copiercontrol

• Automatedutility meterreading,loadshedding
• billing data,remoteshutdownof loads

• And others.••
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