�1996 Addison Wesley LongmanLittle- and big-endian memory organizationshalf-word4word1601234567891011byte0byte121314151617181920212223byte1byte2half-word14byte3byte6half-word6word1632107654111098byte3byte151413121918171623222120byte2byte1half-word12byte0byte5addressaddress(a) Little-endian memory(b) Big-endian memoryorganizationorganizationbit 31bit 0bit 31bit 0half-word12half-word14word8word8

�1996 Addison Wesley LongmanARM operating modes and register usage.CPSR[4:0]ModeUseRegisters10000UserNormal user codeuser10001FIQProcessing fast interrupts_fiq10010IRQProcessing standard interrupts_irq10011SVCProcessing software interrupts (SWIs)_svc10111AbortProcessing memory faults_abt11011UndefHandling undefined instruction traps_und11111SystemRunning privileged operating system tasksuser

�1996 Addison Wesley LongmanException vector addressesExceptionModeVector addressResetSVC0x00000000Undefined instructionUND0x00000004Software interrupt (SWI)SVC0x00000008Prefetch abort (instruction fetch memory fault)Abort0x0000000CData abort (data access memory fault)Abort0x00000010IRQ (normal interrupt)IRQ0x00000018FIQ (fast interrupt)FIQ0x0000001C

�1996 Addison Wesley LongmanThe ARM condition code fieldcond3128270

�1996 Addison Wesley LongmanARM condition codesOpcode[31:28]MnemonicextensionInterpretationStatus flag state forexecution0000EQEqual / equals zeroZ set0001NENot equalZ clear0010CS/HSCarry set / unsigned higher or sameC set0011CC/LOCarry clear / unsigned lowerC clear0100MIMinus / negativeN set0101PLPlus / positive or zeroN clear0110VSOverflowV set0111VCNo overflowV clear1000HIUnsigned higherC set and Z clear1001LSUnsigned lower or sameC clear or Z set1010GESigned greater than or equalN equals V1011LTSigned less thanN is not equal to V1100GTSigned greater thanZ clear and N equals V1101LESigned less than or equalZ set or N is not equal to V1110ALAlwaysany1111NVNever (do not use!)none

�1996 Addison Wesley LongmanBranch and Branch with Link binary encodingcond1 0 1L24-bit signed word offset3128272524230

�1996 Addison Wesley LongmanBranch and exchange instruction binary encodingcondRm0 0 0 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 1312827430

�1996 Addison Wesley LongmanSoftware interrupt binary encodingcond1 1 1 124-bit (interpreted) immediate31282724230

�1996 Addison Wesley LongmanData processing instruction binary encodingcond0 0operand 2#opcodeSRnRd312827262524212019161512110destination register�rst operand registerset condition codesarithmetic/logic function8-bit immediate12511870#rotRm11765430#shiftRm025118765430RsSh010Shimmediate alignmentimmediate shift lengthshift typesecond operand registerregister shift length

�1996 Addison Wesley LongmanARM data processing instructionsOpcode[24:21]MnemonicMeaningEffect0000ANDLogical bit-wise ANDRd := Rn AND Op20001EORLogical bit-wise exclusive ORRd := Rn EOR Op20010SUBSubtractRd := Rn - Op20011RSBReverse subtractRd := Op2 - Rn0100ADDAddRd := Rn + Op20101ADCAdd with carryRd := Rn + Op2 + C0110SBCSubtract with carryRd := Rn - Op2 + C - 10111RSCReverse subtract with carryRd := Op2 - Rn + C - 11000TSTTestScc on Rn AND Op21001TEQTest equivalenceScc on Rn EOR Op21010CMPCompareScc on Rn - Op21011CMNCompare negatedScc on Rn + Op21100ORRLogical bit-wise ORRd := Rn OR Op21101MOVMoveRd := Op21110BICBit clearRd := Rn AND NOT Op21111MVNMove negatedRd := NOT Op2

�1996 Addison Wesley LongmanMultiply instruction binary encodingcond0 0 0 0Rm312827242321201916151211874301 0 0 1RsRn/RdLoRd/RdHimulS

�1996 Addison Wesley LongmanMultiply instructionsOpcode[23:21]MnemonicMeaningEffect000MULMultiply (32-bit result)Rd := (Rm * Rs) [31:0]001MLAMultiply-accumulate (32-bit result)Rd := (Rm * Rs + Rn) [31:0]100UMULLUnsigned multiply longRdHi:RdLo := Rm * Rs101UMLALUnsigned multiply-accumulate longRdHi:RdLo += Rm * Rs110SMULLSigned multiply longRdHi:RdLo := Rm * Rs111SMLALSigned multiply-accumulate longRdHi:RdLo += Rm * Rs

�1996 Addison Wesley LongmanSingle word and unsigned byte data transfer instruction binary encodingcond0 1offset#LRnRd3128272625242322212019161512110source/destination registerbase registerload/storewrite-back (auto-index)12-bit immediate025110Rm11765430#shift125Sh0immediate shift lengthshift typeoffset registerPUBWunsigned byte/wordup/downpre-/post-index

�1996 Addison Wesley LongmanHalf-word and signed byte data transfer instruction binary encodingcond0 0 0offsetH#LRnRd31282725242322212019161512118765430source/destination registerbase registerload/storewrite-back (auto-index)Imm[7:4]12211830Rm118300 0 0 0022offset registerPUWup/downpre-/post-indexoffsetLH1S1Imm[3:0]

�1996 Addison Wesley LongmanData type encodingSHData type10Signed byte01Unsigned half-word11Signed half-word

�1996 Addison Wesley LongmanMultiple register data transfer instruction binary encodingcond1 0 0register listLRn3128272524232221201916150base registerload/storewrite-back (auto-index)PUSWrestore PSR and force user bitup/downpre-/post-index

�1996 Addison Wesley LongmanSwap memory and register instruction binary encodingcond0 0 0 1 0312827232221201916151211430B0 0RnRd0 0 0 0 1 0 0 1Rmdestination registerbase registerunsigned byte/wordsource register

�1996 Addison Wesley LongmanStatus register to general register transfer instruction binary encodingcond0 0 0 1 00 0 0 0 0 0 0 0 0 0 0 0312827232221161512110Rd0 0 1 1 1 1Rdestination registerSPSR/CPSR

�1996 Addison Wesley LongmanTransfer to status register instruction binary encodingcond0 0operand#field1 1 1 13128272625242322212019161512110�eld mask8-bit immediate12511870Rm114300250 0 0 0 0 0 0 0operand register1 0R1 0SPSR/CPSR#rotimmediate alignment

�1996 Addison Wesley LongmanCoprocessor data processing instruction binary encodingcond1 1 1 0CRm3128272423201916151211875430Cop1CRnCRdCP#Cop20

�1996 Addison Wesley LongmanCoprocessor data transfer instruction binary encodingcond1 1 08-bit offsetLRnCRd3128272524232221201916151211870source/destination registerbase registerload/storewrite-back (auto-index)PUNWdata size (coprocessor dependent)up/downpre-/post-indexCP#

�1996 Addison Wesley LongmanCoprocessor register transfer instruction binary encodingcond1 1 1 0CRm312827242321201916151211875430Cop1CRnRdCP#Cop21Lload from coprocessor/store to coprocessor

�1996 Addison Wesley LongmanArithmetic instruction extension spacecond0 0 0 0 0 1Rm3128272221201916151211874301 0 0 1RsRdRnop

�1996 Addison Wesley LongmanControl instruction extension spacecond0 0 0 1 0Rm312827232221201916151211876430op2RsRdRnop100cond0 0 0 1 0Rmop2RsRdRnop101cond0 0 1 1 08-bit immediate#rotRdRnop100

�1996 Addison Wesley LongmanData transfer instruction extension spacecond0 0 0RsBLRnRd31282725242322212019161512118765430PUWRm1op11

�1996 Addison Wesley LongmanCoprocessor instruction extension spacecond1 1 0 0CP#XRnCRd3128272524232221201916151211870op0offset

�1996 Addison Wesley LongmanUndefined instruction spacecond0 1 1X X X X312827252454301X X X X X X X X X X X X X X X X X X X X

�1996 Addison Wesley LongmanThe 26-bit architecture format of register 15N Z C VI FM3128272625210Program Counter