�1996 Addison Wesley LongmanThumb accessible registersr0r1r2r3r4r5r6r7r8r9r10r11r12SP (r13)LR (r14)PC (r15)CPSRHi registersLo registersshaded registers haverestricted access

�1996 Addison Wesley LongmanThumb branch instruction binary encodings8-bit offset1512118701 1 0 1cond11-bit offset15111001 1 1 0 011-bit offset1512111001 1 1 1HRm157653200 1 0 0 0 1 1 1 0H0 0 0(1) B<cond> <label>(2) B <label>(3) BL <label>(4) BX Rm

�1996 Addison Wesley LongmanThumb software interrupt binary encoding8-bit immediate158701 1 0 1 1 1 1 1

�1996 Addison Wesley LongmanThumb data processing instruction binary encodingsRd151098653200 0 0 1 1 0ARd151098653200 0 0 1 1 1#imm815131211108700 0 1OpRn1513121110653200 0 0Rd(1) ADD|SUB Rd,Rn,Rm(2) ADD|SUB Rd,Rn,#imm3(3) <Op> Rd/Rn,#imm8(4) LSL|LSR|ASR Rd,Rn,#shiftOp15109653200 1 0 0 0 0Rd/Rn1510987653200 1 0 0 0 1M(5) <Op> Rd/Rn,Rm/Rs(6) ADD|CMP|MOV Rd/Rn,RmRnRmRn#imm3ARd/RnOp#shRm/RsRd/RnRm#imm8151211108701 0 1 0R1587601 0 1 1 0 0 0 0A#imm7(7) ADD Rd,SP|PC,#imm8(8) ADD|SUB SP,SP,#imm7RdDOp

�1996 Addison Wesley LongmanThumb single register data transfer binary encodingsRd1513121110653200 1 1BRd15121110653201 0 0 0Rd15121198653200 1 0 1OpRd1511108700 1 0 0 1#off8(1) LDR|STR{B} Rd,[Rn,#off5](2) LDRH|STRH Rd,[Rn,#off5](3) LDR|STR{S}{H|B} Rd,[Rn,Rm](4) LDR Rd,[PC,#off8]L151211108701 0 0 1(5) LDR|STR Rd,[SP,#off8]Rn#off5Rn#off5LRnRd#off8LRm

�1996 Addison Wesley LongmanThumb multiple register data transfer binary encodingsreg list151211108701 1 0 0reg list151098701 0 1 1 1 1(1) LDMIA|STMIA Rn!,(2) POP|PUSH {<reg list>{,R}}RnRLL {<reg list>}

�1996 Addison Wesley LongmanThe Thumb instruction decompressor organizationdata ininstructionpipelineimmediate �eldsB operand busdata in from memorymuxThumbdecompressorARM instructiondecodermuxselect high orlow half-wordselect ARM orThumb stream

�1996 Addison Wesley LongmanThumb to ARM instruction mapping#imm815131211108700 0 110Rd1 1 1 00 00 0 0 0 #imm810 1 0 010 Rd0 Rd312827262524212019161512110�always�conditionzeroshiftimmediatevaluedestinationmajor opcode,format 3: MOV/CMP/ADD/SUBwith immediateand sourceregisterminor opcodedenoting ADD& set CC