�1996 Addison Wesley LongmanA basic ARM memory systemROMD[7:0]ROMD[7:0]ROMD[7:0]ROMD[7:0]SRAMD[7:0]SRAMD[7:0]SRAMD[7:0]SRAMcontrolD[7:0]D[31:0]D[31:24]D[23:16]D[15:8]D[7:0]A[n+2:2]A[n+2:2]A[n+2:2]A[n+2:2]A[m+2:2]A[m+2:2]A[m+2:2]A[m+2:2]RAMoeRAMwe3RAMwe2RAMwe1RAMwe0ROM0eARMD[31:0]A[31:0]

�1996 Addison Wesley LongmanSimple ARM memory system control logicRAMwe0RAMwe1RAMwe2RAMwe3mclkA[0]A[1]mas[0]mas[1]RAMoeROMoeA[31]r/w

�1996 Addison Wesley LongmanROM wait control state transition diagramROMRAMresetfastROM2ROM3ROM1

�1996 Addison Wesley LongmanROM wait state generator circuitROMoeA[31]r/wDQwaitresetDQmclkROM3ROMDQenDQenwait1wait2

�1996 Addison Wesley LongmanThe timing diagram for the ROM wait state logicmclkA[31:0]waitwait1wait2ROM0efastROM1ROM2ROM3

�1996 Addison Wesley LongmanState transition diagram with a wait state for address decodingROMseqresetRAMRAMmreqseqROM2ROM3ROM1decode

�1996 Addison Wesley LongmanDRAM memory organizationrascasA[n:0]dataoutarray ofmemorycellsmux

�1996 Addison Wesley LongmanARM address register structureincrementerfrom/to PC in register bankfrom ALUexceptionvectoraddress to memoryseq signal(address + 4)address mux

�1996 Addison Wesley LongmanDRAM timing illustrationmclkA[31:0]seqwaitrascasAA+4A+8S cycleS cycleN cycleD[31:0]

�1996 Addison Wesley LongmanDRAM timing after an internal cyclemclkA[31:0]seqmreqrascasAA+4S cycleS cycleI or C cycle

�1996 Addison Wesley LongmanThe PIE card EPROM pipelineDQoeDQoeEPROMDQD[7:0]D[15:8]D[23:16]D[31:24]A[16:2]B[1:0]romBckoe

�1996 Addison Wesley LongmanPIE card memory mapsEPROMEPROMEPROMI/OexpansionSRAM(supervisor only)Reset mapNormal map0 Gbytes1 Gbyte2 Gbytes3 Gbytes4 Gbytes

�1996 Addison Wesley LongmanPIE card memory access state transition diagrammemoryreadynot readyresetseqmreqseqRAMreadmreqwaitdecodeinternal

�1996 Addison Wesley LongmanArchimedes system organizationMEMCVIDCIOCROMDRAMcoprocdisknetserialI/Omoduleslatchdata busI/O data busaddress busI/O address buscontrol busARM2latch

�1996 Addison Wesley LongmanRisc PC system organizationARM710i/f ASIC2nd CPUIOMDVIDC20VRAMROMexpansion cardsUPCnetworkIDE disk�oppy diskanaloguesounddata busserialdataaddress busLo 16-bit buffered I/O datalatchedaddressbusHi 16-bitI/O datamux addrvideoDRAMparallel i/fserial i/fRTCI2C

�1996 Addison Wesley LongmanThe Newton MessagePad hardware organizationARM610ROMSRAMASICserial i/fLCDPCMCIAinfraredserialADCtablet