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• Background
• SBusandMbus
• TheSparKITChipset
• SystemIntegration
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SBusFeatures

• SynchronousI/O Bus
• Up to 25 MHz busclock frequency
• 32-bitDatabus
• 32-bitVirtual Addressfor SBusmasters
• Geographicaldeviceselection
• SupportsBursttransfersup to 64 bytes
• ErrorandRerunprotocols
• Supportsup to 8 masters
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TheSparKIT'Architecture
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TheSparKIt Advantage

• Modularity: PlugdifferentCPUModuleswith different
speedsandImplementations
• Standards:3rdpartySBusCardsandMbusModules
• Simplicity of Interface:MhusandSBussynchronous
interfacesprovide asimplehighspeedinterfaceto otherbusses
(i.e. Futurebus+,VME)
• HighIntegration:Reductionin overallsystemcost
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MbusFeatures

• SynchronousMultiprocessor/MemoryBus
• High speed,up to 40 MHz busclock frequency
• 64-bit databus
• MultiplexedAddress& control/Databus
• 36-bitPhysicalAddress(up to 64 Gigabytes)
• SupportsBursttransfersup to 128bytes
• SupportsMultiple Masters
• Error andRerunprotocols
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MbosTransactions:Read
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MbusTransactions:BurstRead
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MbusTransactions:BusArbitration
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SparKIT

• CPUcorechips
L64811IntegerUnit (lU)
L64814FloatingPointUnit (FPU)
L64815MMU, CacheControl,CacheTags(MCT)

• Peripheralchips
L64850DRAM MemoryController(DMC)
L64851PeripheralController(STDIO)
L64852Mbusto SBusControllerand10 MMU (M2S)
L64853ASBusDMA Controller
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L64811IntegerUnit

• 136generalpurposeregisters
• 8 overlappingregisterwindows
• 2 coprocessorinterfaces

Floatingpoint unit
Userdefinablecoprocessor

• Operatingfrequency:25, 33,40 MHz
• Performance:18-29MIPS
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L64814FloatingPointUnit

• Singlechip floating point coprocessor
• Interfacesdirectly to L64811 IntegerUnit
• 64-bit internaldatapathfor all operations
• IEEE exceptionhandlingdirectly in hardware
• Operatingfrequency:25, 33,40MHz
• Performanceup to 6.0MFlops@ 40 Mhz
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L64815MMU, CacheController,Tags(MeT)

•
•
•
•
•
•
•
•
•
•

SPARCreferenceMMU compatible
AddressTranslationperformedby Hardware(tablewalk)
64 entryTLB utilizing LRU replacementAlgorithm
Write throughCacheController
64K and128K Cachesizesupport
2048On-ChipCacheTags
Supportfor Cypress,Motorolaand386typeS.RAMs
High performance64-bit Mbus
Supportof Block CopyandBlock Zero functions
Operatingfrequency25,33,40MHz
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MeT Block Diagram
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L64852Mbusto SBusController(M2S)

• ProvidesMbusArbitration
• ProvidesSBusArbitration
• On-boardI/O MMU for SBusDVMA masters
• Mbus to SBusprotocolconversion
• 32MbytesI/O space
• PerfoImSplit-Read,BufferedWrites to optimizebusB/W
• ContainsWatchdogtimer
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MBus Support

MBus Arbiter
• SupportsUp to FourMBus Masters(i.e. M2S andthreeCPUs)
• LinearandRoundRobinPrioritizationScheme
• MBus Masterin M2S ReceivesHighestPriority (EthernetLatency)
• RoundRobinArbitration Usedfor All OtherMBus Masters
• ProvidesMBus RequestandGrantLines for EachMaster
• ObservesBusParkingFeatureUsedby MBus Protocol
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SBusSupport

SBusArbiter
• SupportsUp to Six SBusMasters(Le. M2S, DVMA, andfour Slots)
• LinearandRoundRobinPrioritizationScheme
• DVMA ReceivesHighestPriority (EthernetLatencyRequirements)
• RoundRobinArbitration Usedfor All OtherSBusMasters
• ProvidesSBusRequestandGrant Linesfor EachMaster
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I/O MemoryManagementUnit

Overview
• ProvidesVirtual to PhysicalAddressTranslation
• AllocatesUpper32-Mbytesof the4-GbyteVirtual AddressSpacefor
I/O DevicesResidingon SBus
• Allows for SingleI/O ProcessAllocation of All 32-Mbytes
• PageSizeConfigurationof 4-Kbytes
• Single-LevelPageTableEntry (PTE)
• Containsa 16 entryLRU TLB for I/O MMU
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L648S0DRAM MemoryController(DMC)

• Supports1M x 9 and4M x 9 DRAM Modules
• ｓｵｰｰ｣ｾｳ up to 64 Mbytestotal Memory space
• ｓｕｐｐｾＢﾷＺＱｓ Up to 2 banks(8 bytes/bank)
• FastPageMode(MhusBursttransfers)
• On-boardDatabuffers
• ParityErrordetection
• Cascadable
• ImplementsCAS beforeRAS Refresh scheme
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L64851PeripheralController(STDIO)

• Supportsup to eight8-bit Slave-typeperipherals(I/O)
• Provides64-bit Mbus interfaceto I/O devices
• 8-bytepacking/unpacking
• ProvidesInterruptLevel encodingfor up to 13 devices
• Provides1MegabyteaddressspaceperI/O device(8 Mbytes
total)
• ContainsMbus Arbiter andTime-outFunctions
• Up to 40 MHz maximumclock frequency
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L64853/ASBusDMA Controller

• Singlechip SBusInterface
• Supports8/16-bitperipherals
• Handles32-bitpackingandunpacking
• Supportfor 16byteSBusBursttransfers
• Supportfor DMA chaining
• Supportsbyte,half word, or word transferson SBus
• SupportsSBusRerunAcknowledgments
• 25 MHz clock frequency
• Low cost120-pinPlasticFlatPack(PQFP)package
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The Restof the CompleteSolution

• Schematics(ManufacturingKit)
• SunOSPort
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