Thumb® 16-bit Instruction Set
Quick Reference Card

This card lists all Thumb instructions available on Thumb-capshle processors carlier than ARM®v612. In addition, it lists all Thumb-2 16-bil instnactions.
The instrections shown om (his card are all 16-bil in Thumhb-2, excepl whene nobed olheraise.
Al registers are Lo (BICET) excepl whene speciiied. Hi regisiers are RE-R15.

Key to Tables
& Sec Tahle ARM architecture versions. <loreglist+LE= ] A comma-separaled list of Lo regisiers. plas the LR, enchosed in bmces, { and ).
<loreglist= A comma-sepamibed bsl of Lo regisiers, enclosed im braces, | and §. <loregliste P> A comma-separaled list of Lo regisers. plas the PC, enclosed in braces, | and |.
Operatien §  Assembler Updates  Action Notes
Mave Imenediale " Tmovs Rd, #<imm- N % "Rd = imm | imm range (1-255.
loils 1o MOVE Hd, Hm M £ Bd =Em Synonym ol LELE Rd, Fm, #0
Hh o L, Do ks Fi, Ha b Ha MOV Rd, Rm Bd = Em Mol Lol D,
Any 1o Amy 6 MoV Rd, Rm Rd =FEm Any regisier o amy regisier.
Add Imemediale 3 Apns Rd, Hn, #<imm= M £ C ¥V Rd=REn+imm imm range (7.
All registers Lo ADDE Hd, Hn, Hm M £ C ¥ Rd=En+REm
Hi o Lo, Lo o Hi, Hi 1o Hi A Rd, Rd, Em Fd = Rd + Rm Not Lo o Lo,
Any 1o Amy T2 |apn Rd, Rd, Hm Rd = Rd + Bm Any regisier W any regisier.
Immediale & ADDE Hd, Hd, #<imm> M £ C VW Bd=Ed+imm imm range {-255.
With carry ADCE Hd, Rd, Hm N £ C V¥V Rd=REd+BEm+Chi
Walee 1o 5P Al SP, B8P, #<imm= S =5 + imm imm range (508 {(word-afigned).
lForm address [rom 517 apn Rd, BP, #<imm= Rd = 5F + imm imm range {1020 {word-aligned).
IForm address from PC ADR Rd, <label-= Rd = label label range PC o PO+ D030 (word-aligmed ).
Subtract | Loand Lo . | BUBS Rd, Bn, Hm ‘N Z C ¥ | Rd=Rn-Rm '
Immcdiale 3 BEUES Hd, Hm, #<imms M ¥ C % Bd=FEn-imm imm range O-7.
Immediale 8 BUES Rd, Rd, #<imm=> N £ C ¥V Rd=Rd-imm imm range (-255.
With carry EBCE Hd, Rd, Hm N X C V¥V Rd=Rd-Fm- R Chit
“alwe From SP EUE BF, BF, f<imm= P =5F - imm imm range {-508 (word-ahgned).
Megale RSEE Hd, Hn, #0 N £ C V Rd=-Bn Synonym- NBEC Hd, Hn
Multiply Muluply MULE Hd, Rd, Hm M £ * * Rdi=Em*Rd . *  and ¥ Mags unprediclable in $4T,
unchanged in §5T and above
Compare CMF Rn, Rm M X C V¥ updale CFSE flags on Kn — Rm Can be Lo o Lo, Lo o Hi, Hi 1o Lo, or Hi o Hi
Megative CMM Rn, Rm N X C V¥V updale (PSR fMlags on Bm + Em
Immediale CHF Rn, #<imm= N £ C V¥ updale (SR fMlags on Bn — imm imm ramge (-2353.
Logical ANID ANDE Rd, Rd, Hm N X Rd = Rd ANI} Rm
lizclusive (R EORE Hd, Rd, Hm N X Rd = Rd 1208 Em
Ox ORRE Hd, Rd, Hm N X Rd = Rd OF Em
il clear BICS Hd, Rd, Hm N X Rd = Rd ANI} NOFT BEm
Move NOT MVNE Hd, Rd, HKm M L Rd = NOT Em
Test hils TSET REn, Rm N X updale CPSE Mags on Bn ANL Em
Shiftrotate | Logical shifl ke LELE Rd, Rm, #<shift- M £ C* Rd = Rm <= shilll " Albowed shifts 031 * C MNag unaffecied il shiftis O.
LELE Hd, Rd, ERs M X C* Rd = Rd <= R 74} * C Mag umalTected if R 7:0] is 0.
Logical shifl right LERE Rd, HEm, #<shift- M £ C Rd = Rm == shilll Albraned shiflks 1-32.
LERE Hd, Rd, Es N X C* Rd = Rd == Rx| 7} * C Mag vmalTected if R 7-0] ix
Arithmetic shifl right ASRE HRd, Hm, #<shift= H £ C Rd = Rm ASK hill Albvaved shifles 1-32.
ASRE Hd, Rd, ERs M £ C* Rd = Rd ASR Rs[7)] * C Mag umalTecied if R 7:0] is .
Rolabe right RORE Hd, Rd, Rs M X C* Rd = Rd ROR Rs| 70 * C Mag unalTected if R 7:0] is 0.
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Operation § | Assembler Action Notes
Load wilh immoedisle olfsel, word L Rd, [Bn, #<imm:=] Fd:= |JEn+ imm)| imm mange {124, multiple of 4.
hal Feord LORH Rd, |Enm, #<imm=] Rd ;= Ferol ixiend(| Bn + immj] 1.5:) Clears hits 31:16. imm mnge (L62, even.
hyle LORE Rd, |Rnm, #<imm=] Rd := Feralixiend(| Rn + imm ] 7:0]) Clears hits 31:K. imm range (-31.
wilh register olfsel, word LD/ Rd, [En, Em] Bd:=|En+ Em|
hal Farord LORH Rd, [®n, Fm] Bd := Ferolixtend(|Rn + Em ]| 1 5:0]) Clears bits 31:16
signed hal Fword LOASH Rd, [Rm, Em] Rd := Signlixtend(] Kn + Rm || 1 5:0H) il bits 3116 1o kit 15
hyite LORE Rd, |Rn, Fam] Rd := Feral ixiend{|Rn + Em ]| 74} Clears hits 31:8
signed hyle LOR=ER Rd, [Rn, Em] Rd := Signlixtend(] En + Em ]| 7:0]) Seis bits 3128 b bie 7
PC-relative LO&# Rd, <label-= Rd = [label | labe] range PC 1o PO+ 10N (word-aligned ).
Srelalive L Rd, [3PF, #<imm:=] Fd = |5 # trmm) imm range {103, muliphe of 4.
Multiple. not including base LM Rn!, <loreglist:> londs list of regisiers (mol including Kn) Abhways updales base register. Increment Afler.
Multiple, including base LOM BEn, =<loreglist= londs list of regisers (including Rn) Mever updales base regisier, Increment Alier.
Store wilh immediale olTsel. word B Rd, [En, #<imm=>] [En + imm] = Rd imm range {124, multiple of 4.
hal Feord ETRH Rd, |Rn, #<imm=] [En + imm|| 15:0] == Fedf 15:03] [gmares Rd|31:16]. imm mnge 062, even.
hyile ETRE Rd, |En, #<imm=] [En + imm|| 74} = Rd[7:}| lgnares Rd|31:B]. imm mnge (-31.
wilh register olfsel, word TR Rd, [Hn, EHEm] [En+ Bm| == Hd
hal Farord ETRH Rd, [®n, Fm] [En + B 1548 = Rd|15:0) lgnores Rd]31:16]
hyie ETRE Rd, [|En, Fm] [En+ BEm|l7:0) = HKd|7:0] lgnares Rd|31:K]
SP-relative. word ETH Rd, [8P, #<imm=] |SP + imm| := Kd imm range O- 1N, multipbe of 4.
Multiple ETM Rn!, «loreglist=> Stores lisl of regislers Abways updales base register, Incremenl Afer.
Push Push | PUsH <loreglists Push regisiers anto Tull descending stack
Fuxch with hink FUSH <loreglisteli=> Push 1R and regisiers onte full descending siack
Pop Fop POF <loreglist=> Fop registers from [l descemding, stack
Fop and rebam 4T | POF «loreglist+PC= Fop registers, branch o address loaded o0 PC
Fop and relum wilh exchange 5T | POF «<loreglist+PC= Fop, branch, and change i0 ARM staie il address]0] =
li-Then . I0-Then T2 . IT{pattern} [cond} . Makes up 1o Fowr following mstructions condibional, The fird imstruction afler I'T has condition comd. The [ollowing
soconling, o - paltem is a sirmg of wp o three instrnections have condition cond il the comesponding beller
letlers. Tiach letber can be T (Then) or 12 {1ise) is T, or ke imverse of cond il the comesponding belter is T
See Table Condition Field.
Branch Comditional hranch Blcond} =<label= Il [cond | then PC = label labe] must be willin — 252 1o + 258 byles of current instnaction

Soe Table Condition Field.

Coen hranch il {nom) mera T | CBI{H}E Rn,«<label= If Bn = =] Oiken P == lnkel Take] must he walkin +4 w4130 ol currend imstruc L.
pare,

Umconditional brunch B =labal:=- M = labed labe] mu=t be willhin £2K 8 of current instruc bon.
l.ong bmanch wilh link BL «labal:= I.R ;= nddress of mext instraction, PC = label Thix ix a 32-hil instruclion.
Take] must he walkin S48 of commenl instrsction {72 £ 16818}
limnch and exchange BX Rm M = BEm AND xR Change 1o AERM =iale if Bm|(] =0.
Bmnch with link amd exchange 5T | BLX <label= I.R := nddress of mext instraction, PC = label Thix ix a 32-hil instruclion
Champge 1o ARM labe] must be witkin +4MB of camment instruction {1°2: +16M15).
Imnch with link amd exchange 5T | BLX Fm I.R := ndidresx of mexl instnaction, Change 10 AEM siale if Em|{}] =0
PC = Rm AND OxF T
Extend . Signed, halfword 1o word f |SxTH Rd, Rm Rd| 3] 1] == Signlixtend{ Fom] 15:0])
Signed, byle o word fi | BXTE Rd, Hm Rdl| 31 4} = Signlixiend( Rm] 7:0])
Unsigned, halfword o wond 6 |UXTH Rd, ERm Rd|3] 4 = Ferclixtend{Hm| 1 5:0])
Unsigned, byle to word % |UXTE Rd, Rm Rd|31 4] = Ferolixtend{Hm| 70])
Reverse Biytes in word 6 | REV kRd, Rm Rd|31:24] == Em| 740, Rd|23:16] := Rm|15:E], H:IIS::HII: Rm| 23:16]. RA[74)] = Em|31:24]
Iiytes in both halfwords 6 |REV1E Bd, Hm Rd|15:8] = Rm{7:0], Rd]7-0] := Bm| 1 5:E], Rd[3]:24] = Rm|23:16], Rd]23:16] = Rm]31:24]
liytes in bow halfword, sgnextend 6 | REVEH Rd, HEm Rd|15:8] = Em{7:0}, Rdl7:0] := Rm| 15:R], Rd|31: 14| = Rm|7] * &11T71°
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Operation

§ Assembler

Action Hotes

Processor  Supervisor Call
Htale

g <immed 8

Supervizsor Call processor exception

E-hit immedinle value encoded i instruction. Formerdy SWLL

change Change proceszor slale . 6  CPSID «<iflags= Mizable specified imtermpls
6 CPEIE <iflags= linahle specihed inbermupis
el endianness 6 HETEMD «endianness= | Sels endianmess [or losds and saves. <endianne==3 can be BEE (Hig Endian) or LE (Lilke Fmndian).
Breakpainl 5T BEPT «<immed B=- Preleich aborl or enler debug siale E-hil immediale valee encoded im instruction.
No Op Mo operation 6  MOP MNeme, mighi nol even consume any time.
Himt Selevenl T2 | 3BV Kignal event in multiprocessor system. Mo notion il md implemented.
Wil for evend T WFE Wil for event, IRC), FIQ), Imprecise ahorl, or Debug entry regueesL. No action il mol implemented.
Wil lor imlernpl T WP Wil for TRE), FIQ). Imprecize aborl, or Diebag entry request. Mo actiom il mol implemenled.
Yield T YIELD Yiel omnirol o allermative thread. Mo action il nol implemented.
Condition Field
Mnemonic |  Description In Thumb code for processors eartier than ARMvE12, cond must nol appear anywhere excepl
i in Comditional Branch { B{cond} ) instroctions.
EQ ligual
ME Nal equal
2 F HE | Camy Self Unsigned higher or same In Thumh-X code, comd can appear in any of these instruchons {excepl CBZE, CENZ, CPEII,
o0 7 L0 | Camy Clear/ Unsigned § CPSIE, I'T, and SETENDL
B The condilion is encoded in a precedimg. 1T instruction (excepl in the caxe of B{cond }
MI Negalive imsiruc ions].
PL Pusitive or 2ero Il TT mstractions ane explicitly provided in the Assembly language source file, the
ve Ohverflow conditions in the instructions muest maich the comesponding I'T instnactions.
Vo Mo over(low
HI Unsigmed higher ARM architecture wersions
LS Linsgmed lower or same 4T All Thumb versioms of AEM v4 and above.
CE Signed greater tham or equal 5T All Thumb versions of AEM v5 and nbove.
LT Signed less than i All Thumb wersions of AEM v and above.
T Signed grealer tham ™ All Thumb-2 versions of ARM v6 and abowe.
LE Signed less than or egual
AL Always. Do mol use in B{ cond §
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