�1996 Addison Wesley LongmanThe ARM600 organizationARM64 Kbytecontroladdress bufferJTAG testclockscoprocinterfacedata I/Oaddress outcoprocdataI/Owrite bufferMMUcache

�1996 Addison Wesley Longman�Perfect� cache performanceCache formPerformanceNo cache1Instruction-only cache1.95Instruction and data cache2.5Data-only cache1.13

�1996 Addison Wesley LongmanUnified cache performance as a function of size and organizationdirect-mapped2-wayassociativecache size (Kbytes)16411/400.511.522.5relativeperformance

�1996 Addison Wesley LongmanThe effect of associativity on performance and bandwidth requirementassociativity (ways)1248163264128256performancebandwidth00.511.522.5

�1996 Addison Wesley LongmanARM600 cache organizationdata RAM1024 x 32-bit worddecodevirtual address[1:0][3:2][9:4]0124531hitdata[9:0]byteaddresses36enabletag CAM64 entrytag CAM64 entrytag CAM64 entrytag CAM64 entryuser/supervisor

�1996 Addison Wesley LongmanARM600 cache control state machine start externalline fetch 0line fetch 1line fetch 2resetresetresetline fetch 3idlelevel 2 fetch 0abortsection OKpageMMU hitMMU misspage OKfaultfaultfaultfaultexternal faultsequential fastlevel 1 fetchtranslate 1level 2 fetch 1translate 2check tagexternal

�1996 Addison Wesley LongmanWrite buffer mapping exampleaddress 1address 2data 1data 2data 3data 4data 5data 6data 7data 8

�1996 Addison Wesley LongmanARM610 characteristicsProcess0.6˚umTransistors358,931MIPS30Metal layers2Die area26 mm2Power500˚mWVdd5 VClock0 to 33˚MHzMIPS/W60

�1996 Addison Wesley LongmanThe ARM700 cache organizationtag RAM64 entrytag RAM64 entrytag RAM64 entrytag RAM64 entrydata RAM2048 x 32-bit word=?=?=?=?encodevirtual address[2:0][8:3][10:9]0124510 1131hitdata[10:0]byteaddresses

�1996 Addison Wesley LongmanARM700 characteristicsProcess0.8˚umTransistors578,977MIPS18/30Metal layers2Die area68 mm2Power118/611˚mWVdd3.3/5 VClock0 to 20/33˚MHzMIPS/W152/49

�1996 Addison Wesley LongmanARM710 characteristicsProcess0.6˚umTransistors570,295MIPS23/36Metal layers2Die area34 mm2Power120/500˚mWVdd3.3/5 VClock0 to 25/40˚MHzMIPS/W192/72

�1996 Addison Wesley LongmanARM810 organization8 Kbyte cache(double-bandwidth)prefetchunitARM8 integerunitCP15write dataread datavirtual address instructionsPCCPdataCPinst.write bufferMMUaddress bufferphysical addressdata outdata inaddresscopy-back tagJTAGcopy-back data

�1996 Addison Wesley LongmanARM810 characteristicsProcess0.5˚umTransistors836,022MIPS86Metal layers3Die area76 mm2Power500˚mWVdd3.3 VClock0 to 72˚MHzMIPS/W172

�1996 Addison Wesley LongmanStrongARM organizationJTAG testclock and controlD-MMUD-cachewritebufferprocessorcoreI-cacheI-MMUpage table entriespage table entriesinstructionsvirtualaddressvirtualaddressloaddatastorephysicaladdressphysicaladdressmemoryaddressmemorydatadata

�1996 Addison Wesley LongmanStrongARM core pipeline organizationI-cacherot/sgn ex+4rotateALU & multiplyI decoderegister read+ dispD-cachefetchinstructiondecodeexecutebuffer/datawrite-backforwardingpathsimmediate�eldsbranchtargetbranchoffsetnextpcregshiftload/storeaddressLDR pcSUBS pcMOV pcpost-indexpre-indexLDM/STMregister writer15pc + 8B, BLpc + 4+4muxshift

�1996 Addison Wesley LongmanStrongARM loop test pipeline behaviourfetch CMPread r0set CCs(buffer)(write)fetch BNE+ disp(execute)(buffer)(write)fetch ..(decode)(execute)(buffer)fetch tgtdecodeexecute

�1996 Addison Wesley LongmanStrongARM characteristicsProcess0.35˚umTransistors2,500,000MIPS201/251Metal layers3Die area50 mm2Power450/900˚mWVdd1.65/2˚VClock160/200˚MHzMIPS/W448/279