Opcode 15[14[13[12] rev] Mnemonic Definition Alternate Description
LSL Rd, Rm, # ofofo]o (Add with Carry [ADD numbers and Carry bit
ADD  |Add ADD numbers
LSR Rd, Rm, # 0]ojo|o AND  |Logical AND AND together numbers
ASR Rd, Rm, # ofojoj1 ASR_|Arithmetic Shift Right |Signed Right Shift (>>)
ADD Rd, Rn, Rm 0]0]0f1 B Branch [Jump to an address
SUB R4, Rn, Rm ToToTs BIC Bt Clear AND's the compliment of a number
- . ol GlE v5| BKPT |Breakpoint Software Breakpoint
ADD R4, Rn, # BL |Branch with Link Jump to an address, and set LR to return address
SUB Rd, Rn, # ofofof1 v5| BLX |Branchwith Link and Exchange ~|Jump to an address, set LR to return address, switch operating modes
MOV RQ, # ofo[1]o BX __[Branch and Exchange | Jump to an address, and switch operating modes
pream—— 0 CMN | Compare Negative [Compare numbers by addition
CMP__|Compare |Compare numbers by
ADD R4, # ojoj1|t EOR__|Logical Exclusive OR (XOR) Exclusive OR together numbers
SUB Rd, # ofo[ [ LDMIA |Load Multiple, Increment After _|Load Multiple registers at once
AND R4, Rm of1[o[o[o]o 0o LDR  [Load Register (word) Load an unsigned 32bit number into a register
LDRB |Load Register (byte) Load an unsigned 8bit number into a register
ojojo o1
EOR Rd, Rm 0l i LDRH  |Load Register (halfword) Load an unsigned 16bit number into a register
LSL Rd, Rs of1]ojojofo 1]0 LDRSB |Load Register (byte) Load a signed 8bit number into a register
LSR Rd, Rs o[*[o[o]o]0 e LDRSH |Load Register (halfword) Load a signed 16bit number into a register
ASE Rd, Rs o[ lololo]0 o0 LSL |Logical Shift Left Unsigned Left Shift (<<)
LSR__|Logical Shift Right Unsigned Right Shift (>>)
ADC Rd, Rm Gl ] elel© o MOV [Move Vove a number
SBC Rd, Rm oj1[ojojo]o 1[0 MUL  [Multiply Multiply numbers
ROR Rd, Rs of1]ofojo]o 11 MVN Move Not [Compliment a number
IST Rm, Rn ol1lolololo ol NEG _[Negate Negate a number
: ST ToToTo o ol ORR_|Logical OR OR together numbers
NEG Rd, Rm POP __|Pop mulliple registers Takes numbers off the stack
CMP Rm, Rn o0]1f{o]ofo]o 1]0 PUSH__[Push multiple registers Puts numbers on to the stack Meaning Mnemonic Oecode Status Flags
CMN Rm, Rn ofT[o[o[oo Kl ROR__|Rotate Right Register [Shifts right (>), and numbers shifted off are appended to top. Equal EQ |0]0]0]O Z=1
SBC _|Subtract with Carry [Subtract numbers and ADD Carry bit
1 ojojo oo =
ORR Rd, Rm 011jo STMIA |Store Multiple, Increment After  [Store Multiple registers at once Not Equal NE_folojOj1 z=0
MUL Rd, Rm gljee]e][© ol STR  [Store Register (word) Store a 32bit number into an address Carry Set cs |ofof1]0 c=1
BIC Rm, Rd o[1]o]o]o]o 1]0 STRB  |Store Register (byte) Store an 8bit number into an address Carry Clear cc o] ) 1 c=0
MVN Rd, Rm of1]ofo]o]of1 11 Ss'l‘l:i: g:]o;:ali‘eglster(haliwcrd) z:]ol;er:df:ur;;:rr:bennmanaddress Unsigned Higher or Same HS 0lo 0 c=1
Unpredictable 0jtjojojofijojojolo SWI__|Software Interrupt Execute codel"bios” calls Unsigned Lower Lo jojol1i1 c=0
ADD Rd, Em of1]ofofof1fo]o k2] TST _[Test [Checks if one of more bits are set Minus/Negative M jof1]o]o n=1
Unpredictable of1]ofofo]1]o] 1|00 xlxlx x| x| x Unused |Unused Opcode ture revisions of the Architecture will not use this space Plus/Positive or Zero PL 0 of1
CMP Rm, Rn ool o tTo 1JmlR2 ~ [ Rm ] Overflow Vs 0 1]0
Unpredictable of1]ofofo[1] 1000 xlxlx x| x]x Opcode l— Work Notes ZICIN[V Nonerﬂow./ vc 111
MOV Rd, Rm ol1[o]ofo|1]1]o]m[H2] Rm ADC Rd, Rm RI—Rd+Rm+C - X1 x| x| x Uns!gned Higher HI 0jojo
BX Rm oJ1fo]ofo]1[1]1]oHe] DD RA, ¥ RI-RA+ 7 - XTx x| x Unsigned Lower or Same LS 0]0]1
BLX Rm of1[o]ofo]1]1]1]1][ne] ofofo ADD Rd, PC, #OFF Rd = Rd + (PC + (HOFF << 2)) - S!gned Greater Than or Equal GE 0]1]0
Unpredictable oft1]ofofol1{1]1]x]x 1 x| x Rdor Rmmustbe a Signed Less Than LT 111
LDR R4, [PC, #] o oo R ] ADD Rd, Rm Rd = Rd + Rm “high register* Signed Greater Than GT oJo
STR Rd, [Rn, Rm] of1fo]1]o Rm ADD Rd, Rn, # Rd=Rn+# - X x| x| x Signed Less Than or Equal LE 01
STRH Rd, [Rn, Rml o[1[o[]o Rm ADD Rd, Rn, Rm Rd = Rm + Rn B XIx x| x Always AL 110 -
STRB Rd, [Rn, Rm] of1]o]1]o Rm ADD Rd, SP, #OFF Rd = SP + (#OFF << 2) - Never NE 111 -
LDRSB Rd, [Rn, Rm] oj1fo)*]o R AND Rd, Rm Rd = Rd & Rm - x [ x[x]x
LDR Rd, (Rn, Rml oJ1]jof1i1 Ry ASR R4, Rm, # Rd = Rm >> # signed x| x| x Opcode ST
LDRE Rd, [Rn, Rm] OO 1 i ASR Rd, Rs Rd = Rm >> Rs signed x [ x| x ADC Rd, Rm ol1]o]0
LDRB Rd, [Rn, Rm] olfjojtit Rm B <Target Addr> PC = PC + (OFF << 1) - ADD Ra, # RBEE
LDRSH Rd, [Rn, Rm] ol | 1 i B{<cond>} <Target Addr>  |PC=PC + (#OFF << 1) If <cond> is true ADD Rd, PC, HOFF 1]o[1]o
STR R4, [Rn, HOFF] Gl o | o BIC Rm, Rd Rd = Rd & ((Rm) B X[ x[x FE— oTiTolo
LDR Rd, [Rn, #OFF] o[11]o[1 — V5 only. v4 it does '
STRB Rd, [Rn, #OFF] oft1f1f1fo BKPT # (G Bty il nothing 2= Ed, En, # oo
. . ADD ofofo]t
LDRB Rd, [Rn, #OFF] NEDEHE BL <Target Addr> ‘See Branching Description B Rd, Rn, Rm 0
ADD Rd, SP, #OFF 1]o]1]o
STRH Rd, [Rn, #OFF] il ldfiolfln BLX <Target Addr> See Branching Description - o na (T
LDRH Rd, [Rn, HOFF] HEQE - LR=(PC+2) |1; PC=Rm{31.1] <<1; ) Rd, Rm :
STR Rd, [SP, #OFF] 1[ofo[1 'SP Relalive Offset T=Rm{0] ASR Rd, Rm, # diig
LDR Rd, [SP, #OFF] T[o[o[ 1]+ SPRelative Offsel BX_Rm PC =Rm[31.1]<<1; T = Rm[0] - ASR Rd, Rs OlLjele
ADD Rd, BC, #OFF 1]o]1]0]0 FC Relative Offset CMN Rm, Rn <flags> = Rm + Rn B x| x| x[x B <Target Addr> Nl o
ADD Rd, SP, HOFF T[o[1[0]1 'SP Relative Offsel CMP Rm, Rn <flags> = Rm - Rn B X[ x| x| x B{<cond>} <Target Addr> L[]
= BIC Rm, Rd 0|1]0fo
SUB SP, SP, HOFF 1Jo[1]1]o[o]oo[1] SPRelatve offset cMP Em, Rn <flags> = Rm - Rn Rmor Ramustbea [T T T 1
Unpredictable Ao oo o [T X XXX [X[X[*]* high register’
PUSH {<reg list-, <LR>} o[ 1[o|1[o[tR] Register List CMP Rn, # <flags> = Rm - # - X[ x|x|x BL <Target Addr> RN
POP {<reg lists, <pCs) oA [ olre R EOR Rd, Rm Rd = Rd " Rm - x [ x| x]x BL{X} <Target Addr> (+) 1)1
reioE b ubilo o Do D D LDMIA Rn!, {<reg lists>} for each in <reg list> = [Rn+=4] - BLX <Target Addr> 1[1])1]0
e o[ [T [0 x| x x| x|x[x[x LDR Rd, [PC, HOFF] Rd = [PC + (#OFF << 2)] Word BLX Rm o[1]o]o
BKPT # Tlof1][t|1[1]1[0 LDR Rd, [Rn, #OFF] Rd = [Rn + (#OFF << 2)] Word BX Rm o]1]0]o
Unpredictable DB EEERE LDR Rd, [Rn, Rm] Rd = [Rn + Rm] Word CMN Rm, Rn 0j1[0jo
STMIA Rn!, {<reg list>} 1[1]ofofo] mn Register List LDR R4, [SP, #OFF] Rd = [SP + (#OFF << 2)] Word CMP Rm, Rn 0j1[0)o
LDMIA Rn!, {<reg list>} 1]1]o]o|1 Rn Register List LDRB Rd, [Rn, #OFF] Rd = [Rn + (#OFF << 2)] Unsigned Byte CMP Rm, Rn ojt1]jofo
B{<cond>} <Target Addr> 1[1]o]1 d LDRB Rd, [Rn, Rm] Rd = [Rn + Rm] Unsigned Byte CMP Rn, # ofoj1jo
Unused Opcode QK LDRH R4, [Rn, HOFF] Rd = [Rn + #OFF << 2)] Unsigned Halfw ord EOR Rd, Rm L] i
SWI # 1]1]of1 LDRH Rd, [Rn, Rm] Rd = [Rn + Rm Unsigned Halfw ord LDMIA Rn!, {<reg list>} 1[1]ofo]1 Register List
B <Target Addr> 1[1)1]0 LDRSB Rd, [Rn, Rm] Rd = [Rn + Rm] Signed Byte LDR Rd, [PC, #] oj1{ojoj1 PC Relative Offset
BLX <Target Addr> 1]1]1]o LDRSH Rd, [Rn, Rm] Rd = [Rn + Rm) Signed Halfw ord LDR Rd, [Rn, #OFF] ojtftjot Ll
BL{X} <Target Addrs> (+) HEEE LSL Rd, Rm, # Rd = Rm << # UnsignediSigned | X | X | X LDR Rd, [Rn, Rm] Oj1jojrjtiojof Rm Ll
BL <Target Addr> DO LSL Rd, Rs Rd = Rm << Rs UnsignediSigned [ x [ x| x LDR Rd, [SP, #OFF] 1]o]o] 1] SP Relative Offset
- TSR Rd, Rm, # RI=Rm>> # Unsigned XXX LDRB Rd, [Rn, #OFF] 0f1|1]1]1 Rn
LSR R4, Rs Rd = Rm >> Rs Unsigned x [ x| x LDRB Rd, [Rn, Rm) Oftjofrjtitjol Rn | R
MOV Ra, % RI=# n X X LDRH Rd, [Rn, #OFF] 1]ojojo|1 Rn
R o Rrmsie s LDRH Rd, [Rn, Rm] o[1fol+[o[1] Rm Rn
re-eject.gbadev.org MOV Rd, Rm Rd=Rm “high register* LDRSB R, [Rn, Rn] oo [o[*[*[ Rm Rn
ARM Thumb Referencewz MUL Bd, Rm Rd = Rd~ Rm - x[x[x LDRSE R, [Rn, Rl olifol i/l il fn | ~
MVN Rd, Rm Rd = (Rm) B X X LSL Rd, Rm, # ofofo]o]o Rm
NEG Rd, Rm Rd = -(Rm) B XX x| x LSL Rd, Rs o[1[o]o]o] o] o]0 10
ORR Rd, Rm Rd = Rd [ Rm - x| x[x LSR R, Rm, # ofofofol1 i
POP {<reg list>, <PC>} get <reg list> and/or <PC> from stack - LSR Rd, Rs OJ1[0]ofojofojof1]1
PUSH {<reg list>, <LR>} put <reg list> and/or <LR> on stack B MOV Rd, ojojtfojo
ROR Rd, Rs Rd = Rd>p Rs - X[ x MOV Rd, Rm 0|1]0])ojo)1]1]0|H|H] Rm
SBC Rd, Rm Rd = (Rd-Rm) + C - x [ x[x[x MUL Rd, Rm Ojtjofofofolrjrjolr] Rm
STMIA Rn!, (<reg list>) [Rn+=4] = for each in <reg list> B MVN Rd, Rm g : g 2 Z Z : ; ; 1 :
STR Rd, [Rn, HOFF] [Rn + #OFF << 2] = Rd word NEG Rd, En
ORR Rd, Rm of1jojofojof1|1|oflo|] Rm
STR Rd, [Rn, Rm] [Rn + Rm] = Rd word
POP {<reg list>, <PC>} tfof1)r)1]1]o]|rc Register List
STR Rd, [SP, #OFF] [SP + (#OFF << 2)] = Rd word R P
— PUSH {<reg list>, <LR>} 1]of1]1]o]1|o Register List
STRB Rd, [Rn, #OFF] [Rn + (#OFF << 2)] = Rd byte ROR Rd, R oTiTololo o]0
STRB Rd, [Rn, Rm] [Rn + Rm] = Rd byte SBC Rd, Rm ol Tololofolo
STRH Rd, [Rn, #OFF] [Rn + (#OFF << 2)] = Rd halfw ord STMIA Rn!, (<reg lists} T fololo] = FrEEEY
STRH Rd, [Rn, Rm] [Rn + Rm] = Rd halfw ord STR Rd, (Rn, #OFF] o171 o]0
SUB Rd, # Rd = Rd - # - x [ x| x|x STR Rd, (Rn, Rm] o100
SUB Rd, Rn, # Rd=Rn-# - x| x|x[x STR Rd, [SP, #OFF] 1]ofof1]o
SUB Rd, Rn, Rm Rd = Rn - Rm - x [ x| x|x STRB Rd, [Rn, HOFF] of1]1]1]o
SUB SP, #OFF SP = SP - (#OFF << 2) - STRB Rd, [Rn, Rm] of1]o]1]o
SWI # Run "bios" function - STRH Rd, [Rn, #OFF] 1]ofofofo
TST Rm, Rn <flags> = Rn & Rm - X X STRH Rd, [Rn, Rm] oj1fo]1fo
Free for softw are SUB Rd, # ofofjt1]1]1
use. Minimal risk of SUB Rd, Rn, # ojojoj1]1)1
Unused Opcode none future CPU revisions SUB R4, Rn, Rm olofo[t[1]o
turning this into an SUB SP, SP, OFF 1[o[1[1[o]oo]0
opcode. sWI 0 IENEREIE
TST Rm, Rn of1]ofo]ofo]1]o]o]o Rm
Unpredictable o1 [ololo[ ool o o[ x[x]x[x[x]x
Unpredictable ool oo o oo x| x]x[x]x
Unpredictable o ool o oo o[ x[x|x]x[x]x
Unpredictable o1 [olol o[ A [x[x[x[x[ 1 [x]x
Unpredictable o oo o[ [ X [x [ X[ [ *
Unpredictable o[ o e I x [ [ =
Unpredictable o o [ [ [ < [ < [ =
Unpredictable o I =
Unused Opcode 1] o] 1 R x [ x| x| x| x| x[x]|x




