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\§ bit 31 bit 0y | \§ bit 31 bit 0 7y,
23 | 22 | 21 | 20 20 | 21 | 22 | 23
19 | 18 | 17 | 16 16 | 17 | 18 | 19
word16 word16
15 | 14 | 13 | 12 12 | 13| 14 | 15
half-word14 half-word12, half-word12 half-word14
11 [ 10| 9 8 g | o9 10 | 11
word8 — word8
7 | 6| 5 4 byt 4 | s 6 | 7
byte6 half-word4 a’éderess pyted half-word6 ggc(leress
3 2 | 1] 0 |- o [ 1 [ 2 | 3 |-
byte3 byte2 byte1 byte0 byte0 byte1 byte2 byte3
/ J\ﬁﬁ"ﬁ (a) Little-endian memory +* gﬁuﬁ (b) Big-endian memory

organization organization
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o ARMIBREANF T H NG ERE KR SHRF AT,

o %1 (condition field) HiE32467384 IR =AM,

31 28 27 0

cond

o MBIt H16ME, EFMMEE ‘Q%CPSREJﬁEﬁN\
Z. CHIVEMER# € f8 S 2 ITie 2Bk
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AT

Opcode Mnemonic Interpretation Status flag state for
[31:28] extension execution

0000 EQ Equal / equals zero Z set

0001 NE Not equal Z clear

0010 CS/HS Carry set / unsigned higher orsame  C set

0011 CC/LO Carry clear / unsigned lower C clear

0100 MI Minus / negative Nset

0101 PL Plus / positive or zero N clear

0110 VS Overflow V set

0111 VC No overflow V clear

1000 HI Unsigned higher C set and Z clear

1001 LS Unsigned lower or same C clear or Z set

1010 GE Signed greater than or equal Nequals V

1011 LT Signedless than Nis not equal to V

1100 GT Signed greater than Z clear and N equals V
1101 LE Signed less than or equal Zset or Nis not equal to V
1110 AL Always any

1111 NV Never (do not use!) none

— AN R {5



kR LR (B,BL) 4

o L4IBI:

B{L}{<cond>}

<target address>

o HRMMEB R SEAE BT HBPATR B FIEH TR
Skt SEXES T 24 R B AT RS9
&, EBRPNMERTHIIRE, Rk einBErFTEEs.

o FBIELHITE
o BBIELSAML (5

31

5 N+/-32MB
g24hr) BANHERER, EBERE

T2 182 B AR IE B H T AL BE AR AR I T FI SRR A A A%
(r14) » X—HTERTEFIEM, &BIRG5EE

FFARRIN A I

2827 252423

PC.

0

cond

101

L

24-bit signed word offset




B&BL{ES~H (1)

1. Tk MEkE:: B Label
Label

2. PATTEIALOK: MOV r0, #10
LOOP

SUBS r0, #1

BNE LOOP



B&BL{ES~H (2)

3.

4.

VA T

KT R

T ..
BL SUB
SUB
MOV pc, rl4
Rt ..
CMP 0, #5
BLLT SUB1

BLGE SUB2




RS BRIE R :
o JLémig: BX{<cond>} Rm
o HBXHIELSHTZIHEThumb (1641 IBAERNARME:
A, &P a3 2 U1 # BB AT Thumb 18 £ 80K [B] 2]
ARMEIRLHE] . — MUK ThumbFs 4 DLAE b 3 23 1) #
B 32/ ARMTE 2.
31 2827 6 5 4 3 0

[ R R AR AR R A AR R R AR AR A AR A AR A A R AR AR R AR R A AR A R A AR A A R AR AR R A R A AR AR R AR A A R AR R A A R A AR A R B A A A R A A R A A R R e A A A A R A AR A A A A AR A A A R AR AR A A A A A AR R AR A A AR AR AR AR B A AR AR ERRARARRARAAH

* If Rm[0] is 1, the processor switches to execute Thumb instruction.
* |If Rm[0] is O, the processor continues executing ARM instruction.



(D)

(1) An unconditional jump
BX ro

- branch to address in rO
; enter Thumb state if rO[0]=1

(2) A call to a Thumb subroutine

CODE32
BLX TSUB
CODE16

TSUB ...
BX r14

- ARM code follows
- call Thumb subroutine
- start of Thumb code

- Thumb subroutine
- return to ARM code




L (2)

header

start

stop

doadd

AREA ThumbSub, CODE, READONLY

ENTRY
CODE32
ADR
BX

CODE16

MOV
MOV
BL

MOV
LDR
SWI

ADD
MOV
END

rg, start + 1

ro

ro, #10
rl, #3
doadd

ro, #0x18
rl, =0x20026
OxAB

rg, ré, rl
pc, Ir

: Name this block of code

: Mark first instruction to execute
: Subsequent instructions are ARM

: Processor starts in ARM state,

; so small ARM code header used

; to call Thumb main program

» Subsequent instructions are Thumb

; Set up parameters

; Call subroutine

; angel_SWIreason_ReportException
: ADP_Stopped_ApplicationExit

: Thumb semihosting SWI

: Subroutine code
: Return from subroutine
: Mark end of file




MR A EE 4 +

o LK <op>{<cond>}{S} Rd, Rn, #<32bit immediate>
<op>{<cond>}{S} Rd, Rn, Rm, {<sh|ft>}

31 28 27 26 25 24 21 20 19 16 15 12 11
OO # opcode Rn

operand 2

destination register

first operand register

set condition codes

arithmetic/logic function

———————————— -
I Lf e et 1 i 3 g R s i
|
| immediate shift length —I |
1
= 9 shift type |
: second operand register ' |
|
|

register shift length —I



ARMZLY

ST

Opcode Mnemonic Meaning Effect

[24:21]

0000 AND Logical bit-wise AND Rd:=Rn AND Op2
0001 EOR Logical bit-wise exclusive OR Rd:=Rn EOR Op2
0010 SUB Subtract Rd:=Rn - Op2

0011 RSB Reverse subtract Rd:=Op2 -Rn

0100 ADD Add Rd:=Rn +Op2

0101 ADC Addwith carry Rd:=Rn+O0Op2+C
0110 SBC Subtract with carry Rd:=Rn-0Op2+C-1
0111 RSC Reverse subtract with carry Rd:=0Op2-Rn+C-1
1000 IST Test Scc on Rn AND Op2
1001 TEQ Test equivalence Scc on Rn EOR Op2
1010 CMP Compare Scc on Rn - Op2

1011 CMN Compare negated Scc on Rn +Op2
1100 ORR Logical bit-wise OR Rd:=Rn OR Op2
1101 MOV Move Rd:=0p2

1110 BIC Bit clear Rd:=Rn AND NOT Op2
1111 MVN Move negated Rd:=NOT Op2



A5

557 REERS (D

o HIAZHEFRQFEZUNT -

o LDRJ|STR {<cond>}{B}

o JEAHEIEAHRIT

o LDR|STR {<cond>}{B}{T}

o —MAEHBIMEMNPCHIZR ()
0 .

e LDR|STR {<cond>}{B}

Rd, [Rn, <offset>]{!}

Rd, [Rn], <offset>

ICgm 2 TH ST R LB

Rd, LABEL



%

3,

FHEMNSTFIEERS (2)

31 28 27 26 25 24 23 22 21 20 19 16 15 12 11
cond |01 [#|p[ufev|L]| Rn Rd offset

: L source/destination register !
I base register !
: load/store :
: write-back (auto-index) :
: unsigned byte/word :
, up/down !
v pre-/post-index ¥
25 11
Off ~~~-~-~"=~"=—=—===- - 12-bit immediate
v Y
25 11 7 6 54 3
1 -~~~ ~~~=~=~=====-= - #shift Sh |0 Rm

immediate shift length

of fset register

shift type

—




LEREHSFIREES (D 5
o HIZZHLFEH:

e LDR|STR {<cond>}H|SH|SB Rd, [Rn, <offset>|{!}

o JEAZHLRE

e LDRI|STR {<cond>}H|SH|SB Rd, [Rn], <offset>

o <offset>f:<+/-87 . Bi&>a#+/-Rm



LR R ST HERIES (2

31 2827 25242322212019 1615 12 11 87 654 3 0
cond (000 |P|U# W|L Rn Rd offsetH |1|S|H|1| offsetL

I— source/destination register

base register e H Datatype

1 0 Signedbyte
load/store 0 1 Unsigned half-word
write-back (auto-index) 1 1 Signedhalf-word
up/down

pre-/post-index

- = |m mle = =-e-—e--—-
- = m m m m om o o=

22 11 8 3 0
---------- = |Imm([7:4] Imm[3:0]
! {

22 11 8 3 0
El """""" + (0000 Rm

offset register



000
0000
0000
o000
» o
% FS ; |? § il HYX
A
o TR
e LDM|STM {<cond>}<add mode> Rn{!}, <register>
Ascending Descending
Full Empty Full Empty
Before STMIB LDMIB
Increment STMFEA LDMED
After STMIA ILDMIA
STMEA LDMEFED
Before LDMDB STMDB
Decrement LDMEA STMFD
After LDMDA STMDA
LDMFA STMED
31 28 27 25 2423 2221 20 19 16 15 0
cond [100 |[P|U|SW|L Rn register list

base register
load/store

write-back (auto-index)
restore PSR and force user bit

up/down
pre-/post-index



2 Thumbig44

71

o Thumb$g &R WIS E R M miEH . B LA

EERARMIBL B A F5.

o FTE I Thumbiz & A X MAIARMEE S, M Thumbf)

IR A HXT N T ARMAB IR AR AR A
o FEARMTE2T/KE H LI Thumbig @ 4T 35 M

—a

45, NG HIEEIENFREARMEE S RAT .
o ThumbRZ2— M EEBIMEREN. ©RZFEHIE,
L ER FEEB T B EPARMIE S £ .

5.

o THEThumbig 44K ARMAL B 284 7] APAT W AE 13241
ARMIES &, AEFTHE KARMALHE2#T] LA AT Thumb



CPSRH I ThumbIgR{r

o HATRKIEREIR TCPSREFFABRIESNSL, BT, &T
Bhr, WA TR HmANIGALA Thumbia < &N ubriE

FIARM#E 4,
31 28 27 87 6 5 4 0
NZCV unused | F |T| mode

o FARITHKARMAESSE S FThumbia<. RAEMW
ZHHEFETHA XFF. FIAMARM7IDMI,
e Thumb: 160 E4EtE4
o On-chip Debug support: A-FREET] DU 5 A0 B AR TE K
e An enhance Multiplier: B1EgE, 640745 EHH
o Embedded ICE hardware: Xffh EWr S fIE AikE




HEAFE EThumbiE R,

o HAThumbiE: #HEMATThumbis S I & 7L £
IT— %X HEBR 84 BX(Branch and Exchange)

Example_1: o _____
MOV RO, #0x40 1 ZBXIgAHEMFERIE
BX RO KA, NIRETEAL, FHRE |

Example_2: EPCW?ﬁyﬂ%‘ﬁ%ﬁé%ﬁﬁﬁ |
MOV RO, #0x43 | ZAthEpyE. !
BX RO

o BHEThumbiE=:
o FATThumb BXFE4 ] LLE iR FIZIARMIE S5

o HTHAREEREARMERB/T, Fi, EAERHEERE
SR ARE kRS iR B BIARMTE A4



Thumb &4

o — M HAIKIIRANRASTEARMEZITERC A

ity

S

AN EERI32NL RS, TR EEERKR

BTEF (MWHBEES
REFEX TR F .
ﬁ%&)ﬂﬂeﬂmomc

A EE) DIARMARIE
N2 BN TR E B B RA

7
Edsg




ThumbZRFEE Rl

e ThumbiBAEMNEL (Lo) 8MNEHFHEERO~r7EG L
ViRIAE, FH9 B EFEEEr13~r1551% B DMER R &

o HAZFFS (r8~r12X%CPSR) REEVEBIRUTH .

r0 -y _

r shaded registers have

> restricted access

- oregsters | DHIRATT LB B 178 |

: - (Hi%fE8, r8~r15) i

:; <~ [CPsRMAfH &R mHAR

i R ds SRU IR

:12 | Hi registers / i__r ______ }gé %&}_&_1—%}:‘;’%}‘_—_—_—_}
f: 2;:3)) CPSR | r14 7 e i
I s R TERC |



Thumb5ARMEI R [E

e Thumb-ARMAELAL: Thumbi8 S L16467, #A XN
FIARMFE S, L4k T ARMIESEKF L4 5.

o Load-StoreZifd, HEIEAFE,

PR L& Kz 182

o XFFSALFET . 16 FAB2NL FHIE R

o B2PLTIT BLAFMEAR

e Thumb-ARMZE FA4b: NI 16MFESKE, EH TARM

TR H— k.

o RZHThumbisa S LEMHFHAT(FTHEARMIGSH 2 2% HFHAT)
o RZHThumbZIEAETES K2R (HHTFFERE

—NEFFAMERED)  (Fr64473

ekt 4h, ARMEIE A TS

A K 3HA R )

o HFRHAEZESRIE, ThumbiESEEARMIES ¥ FN



Thumb®##354 T

o ARMIERA —KH (24460 fmiE, ARIEEFEL6ALThumbii
LRINPRAR. B, ThumbiiLEEBEIZMITEEEMHETI)
HE o

o FEMIEQHIMAAESE:

o FEEREFMES RS A TR AR H
o WEHENITCFMIEBESHTLIMgotoTkE

—r— 3 . — At ) . Vet Tt

r
15 1211 8 7 0

o e [ e ] (s et s | ARMIEA STl — SIS |
e R, (7

_:_1 1 1_0 0 11-bit offset (2) B <label> Thumb target : 'E-I‘J‘W‘j‘iqj 4[‘_:%3%—,:\]& % T 24{!‘—[‘
T BT e S o T TS e T S e T R T o n e e S I \

- e RBMRS . Thumbis

1111 H 11-bit offset (3) BL. <label= Thumb target

p——— SRR IR
10 A B
11101 10-bit offset of ARM target | m%éﬁﬁ’ WE%Q °

(3a) BLX <label>

15 87 6 5 3 2 0
01000111 |[LH|] Rm |JOOO (4) B{L}X Rm ARM or Thumb target




Thumb#x F g 4

o Thumb#HWiFs & KIT N EARMEMNTE S T, 3
NFH W8 ik A FE 85 3 AARMBUATIRSS .

11011111 8-bit immediate

o Thumbik = Mg 4542 T FIsh1E:
o KB TF—2%ThumbiiSHhtRF2]r14 svc;
o KCPSREFMF#HRTFZEISPSR_svc;
o TRAFEZELHAIRQ, ¥ ThumbfiiEo, @it & CPSRE
FHIRALHE N I IR
o 5EiHPKPCEE NHIHEO0X08,
o AEHANARMIELSWIKIAEER . 1EF KR [El1+E 4K
PKE Thumb FIHATIRES .




ThumbZ#

AL E

o ThumbZE &b 1 > G —

A @iﬁéﬁﬁ“*E%kgﬁﬁﬁ
o) YE;
15 10 9 8 6 5 3 2
000110 Al rRm Rn Rd
15 10 9 8 6 5 3 2 0
000111 AI#immS Rn Rd
15 13 12 11 10 8 7 0
001 |Op |Rd/Rn #imm8
15 13 12 11 10 6 5 3 2 0
000 Op #sh Rn Rd
15 10 9 6 5 3 2 0
010000 Op Rm/Rs |RdRn
15 10 9 8 7 6 5 3 2 0
01000 1 op [DM| Rm |Rd/Rn
15 12 11 10 8 7 0
1010 |R| Rd #imm8
15 8 7 6 0
10110000 A #imm?7

(1)

(1) apD|sU

(2) 2DD|sU

(3) <cp> R

(6) 2DD|CMP|MOV RdA/Rn,Rnm

(7) oD Rd

HeERACHMAE RHITHE



ThumbZ#E 4bE

84 (2)

o RS MEHFFS (r0~r7) HIEL:

ARM instruction

MOVS Rd, ##1mm8&> MOV Rd. #<#imm8=>
MVNS Rd. Rm :MVN Rd. Rm

CMP Rn, #<#1mma8> :CMP Rn. #<#1mms=>
CMP Rn. Rm :CMP Rn. Rm

CMN Rn. Rm :CMN Rn. Rm

TST Rn. Rm TST Rn. Rm

ADDS Rd. Ra. ##1mm3> ADD Rd. Rn. ##1mm3>
ADDS Rd. Rd. ##imm8> :ADD Rd. Rd. ##1mmm8>
ADDS Rd. Rn. Rm :ADD Rd. Rn. Rm

ADCS Rd. Rn. Rm :ADC Rd. Rm

SUBS Rd. Rn. #<#1imm3> :SUB Rd. Rn, #<#1imm3>
SUBS Rd. Rd. ##1imm8> :SUB Rd. Rd. #<#1immg&>
SUBS Rd. Rn. Rm :SUB Rd. Rn. Rm

SBCS Rd. Rn. Rm :SBC Rd. Rm

RSBS Rd. Rn. #0 NEG Rd. Rn

Thumb instruction




ThumbZ#E b8 (3)
o FHKSMNMEHFAFE (r0~r7) HfE4:

ARM instruction

MOVS
MOVS
MOVS
MOVS
MOVS
MOVS
MOVS

ANDS
EORS
ORRS
BICS

MULS

Rd. Rm. LSL #<#sh>
Rd. Rd. LSL Rs
Rd. Rm, LSR ##sh=
Rd. Rd. LSR Rs
Rd. Rm, ASR #<#sh~>
Rd. Rd. ASR Rs
Rd. Rd. ROR Rs

Rd. Rd. Rm
Rd. Rd. Rm
Rd. Rd. Rm
Rd. Rd. Rm
Rd. Rd. Rm

Thumb instruction

:LSL
:LSL
:LSR
LSR
:ASR
‘ASR
:ROR

AND
:EOR
ORR
BIC

-MUL

Rd,
Rd,
Rd,
Rd.
Rd,
Rd,
Rd.

Rd.
Rd.
Rd,
Rd.
Rd.

Rm. #<#sh>
Rs
Rm. #<#sh>
Rs
Rm, #<#sh=
Rs
Rs

R
Rm
Rm
Rm
Rm



ThumbZ#EAF RS (4)

o MRS IFFE (r8~r15) MiE<. EALFIN TEEKe =

AR

ARM instruction

ADD
CMP

MOV

ADD
ADD
ADD
SUB

Rd. Rd. Rm
Rn. Rm
Rd. Rm

Rd. PC, #<#imm8>
Rd. SP, #<#imm8>
SP. SP. #<#imm7>
SP, SP. #<#imm7>

Thumb instruction

"ADD
:.CMP
MOV
ADD
ADD
ADD

:SUB

Rd. Rm (1/2 Hi regs)
Rn. Rm (1/2 Hi regs)
Rd. Rm (1/2 Hiregs)
Rd. PC, #<#1mmg&=
Rd. SP. ##immg=>
SP. SP. #<#imm7>
SP. SP, #<#imm7>

o FIARHES 217 S HRIE IR AL FG S M B AR AB AL (B RIARM

T8 AMISEND)

o NWEBNTFHAHBIEMTEIALRF M. CMPIELERS, BEREZE

KA.

o 184 “1/2 Hiregs" RRZEDLHINBRIELAR N FHE-

o #imm{3,7,8}4 AR ~3NL. THLFIBLL

SLEN B, #shZRon AL AL £



Thumb %"‘ﬁ%%%ﬁ%%iﬁé?ﬁé\ (1)

15 13 12 11 10

011 |B|L #off5 Rn Rd (1) LDR|STR{B} Rd, [Rn, #0ff5

15 12 11 10 6 5 3 2 0

1000 |L #offS Rn Rd (2) LDRH|STRH Rd, [Rn, $0££5]

15 1211 9 8 6 5 3 2 0

0101 Op Rm Rn Rd (3) LDR|STR{S}{H|B} Rd, [Rn,Rm]
15 1110 8 7 0

01001 Rd #off8 (4) LDR Rd, [PC, #0f£f8]

15 12 1110 8 7 0

1001 |L| Rd #off8 (5) LDRISTR Rd, [SP, #0£f£8]

o IXULIESEMARMBETFFR/EERLSTRHELEHNTFE, FEA
E%WB@ARMTE"%\%FE*%*EE]B@%XO

o EFTEMIESH, MR EFZEMRELIERAILLE . #
i, SHAREERTGEEFE T LoadfMStorefs 423257,
fE¥FHRESF64FT, EFHELSHRE128F,



Thumb B HFHFRBIREERS (2) | =

Examples

LDR

STRB
STRH
LDRB

r3, [r5,#0]

rg, [r3,#31]
r7,[r3,#16]
r2,[r4,#1abel-{PC}]

Incorrect examples

LDR

STRB

STRH

LDRH

r13, [r5, #40] : high registers not allowed
rQ, [r3,#32] , 32 1s out of range for byte transfers
r7,[r3,#15] + offsets for halfword transfers must be even

ré, [ro,#-6] , hegative offsets not supported



Thumb

Examples

LDR
LDR
LDR
STR

r2,[pc,#1016]
r5,localdata
ro, [sp,#920]
rl, [sp,#20]

Incorrect examples

LDR

STR

STRH

LDR

LDR

STR

ri3, [pc, #8]
r7,[pc,#64]

ro, [sp,#16]

r2,[pc,#81]
rl, [pc,#-24]

rl, [sp,#1024]

B BB S (3) |

Rd must be in range ro-r7
there is no pc-relative STR instruction

there are no pc- or sp-relative
halfword or byte transfers

immediate must be a multiple of four

; immediate must not be negative

: maximum immediate value is 1020



Thumb Z & FaSBHE LTS (1D

12 11 10 8 7

1100 |L| Rn reg list (1) LDMIA|STMIA Rn!,
{<reg list>}
15 10 9 8 7 0
101111 LlR reg list (2) POP|PUSH {<reg list>{,R}}

o TEANIHFE N [FEHALDMIAMSTMIAT RN . LoF/FE
AR — AT DE R UL T 7 8% . T AR AR X
FHRIERTE, BEANEHEELEFESS.

o MERRMFRSP(ri3)fE NEN A fFas . HEAR B R AL B 2 itk
B . FHABFIRET AR N LoFFeih, HEFHAFSE
LR(r14) ] HIAEPUSHIE 4, PC(r15)n] HIMFEPOPIE4 .,

Examples Incorrect examples
LDMIA  r3!, {ro,r4} LDMIA  r3!,{r@,r9} ; high registers not allowed
LDMIA  r5!, {ro-r7}
STMIA  r@!, {r6,r7} STMIA  r5!, {} » must be at Teast one register
STMIA  r3!, {r3,r5,r7} v in Tist

STMIA  r5!,{rl-r6} ; value stored from r5 is unpredictable



Thumb % 7 8 5HEERES (2 |

Examples

PUSH
PUSH
PUSH
POP
POP

{ro,r3,r5}
{rl,r4-r7}
{ro,LR}
{r2,r5}
{ro-r7,pc}

Incorrect examples

PUSH
PUSH
PUSH
POP

{r3,r5-r8}
{}

{rl-r4,pc}
{rl-r4,LR}

pushes rl, r4, r5, r6, and r7

pop and return from subroutine

high registers not allowed

must be at least one register in list
cannot push the pc

cannot pop the LR



Thumb K SZHL

o XI3RIMKELARMALT S 1 R4 IZ B AR A XS /N B Bl 9t AT LA
EIThumbIr L% (GHIKEHIEMERRE) .

A DBoperandbus 1/ \I

ARM instruction
data in immediate  elds decoder
AN g o 7 774
: ﬁiif%ARl\/ljZ —Z I musx e : I oK A2
Thumb¥i | 2 4 | Fe ATk
-------- ' secomprieer [ 1 ThUMbDE AR 4
g M 7S B, XETEE
Prinkiz F=IE o S : " mux_ O\, : /I%Thumb#‘ﬁ/\%ﬁ%
UREE T UAXBARMEES.
-y

a

[
data in from memory



Thumb7g@ B (1)

o ThumbfRE45R B HE 16 ThumbIig B SH i N
M 132 ARMEE S . IXEFE:
o FEAEBMREELENERER
o INLFMABIBRE (specifier) BY B RAN FEBIBRE
o FITiE I Ath 35 L5

o 5IF:
Thumb: ADD Rd, #imm8
ARM: ADDS Rd, Rd, #imm$8

o AL ZERF AN ThumbIgSEKIMERZIEY
HER. WRThumbfE4EEEE . EEKIFHIFE
K, BAThumbiEEHAMET -




Thumbig4&-mBE; (2)

e Thumb: ADD Rd, #mm8; ARM: ADDS Rd, Rd, #imm8

o MRIRLRME—FMBIMATTIES, HMTIESERHENFHAM “always”
o ELBHMCPSRIFMHEETEREMFIESIEE, HATE ST EWHBTEE
o Tl TEE%‘@%&F??%hTB’JZi&iJk?“/\fr%iﬁ%?ﬁeﬁAEI'JB*:H;&MW%%EE

15 13121110 8 7
001|10( Rd #imm3

‘always

condition \. AN A /

1 |

major opcode, . LTI
minor opcode destination : :
format 3: MOV / . i zero immediate
denoting ADD | (and source | | (g it

I':’: 1 ! :!;’ST #
w;%ﬁ '/ir%%ediaﬂz & set CC register

| | '
I e el
31 2827262524 212019 1615 12 11 0
17110 |001110100 1| 0 Rd 0 Rd 0000 #imms8




Thumb B M

o ThumbHIHF &S
o ThumbfHEFr 2RI NARMARES K] 70%
o  ThumbACHE A H )45 4 $ ELARMAREE 2 40%
o F320i1F6ERS, ARMARES EEThumbfRHE%R40%
o FH16H1F7ME2%, Thumb/RHESELARMARASHRA5%
o FHAThumbiXiS, 4877 aZh#E ELARMARASZ1>30%
LR EE, NARSKMHIMAMEB[AIZITARMACE; ERALIIFEEEE, N
ik BEL6A TGS RAE X ThumbiE . HWELESMNH, SN HIERTFRRER,
e ThumbZ&R%:
o EIRHIS2HRIARMEAR S F] LA Thumb /RS e B4 & M JE 42 7,
PATT & DB B PR R 2R B B oK .
o {K¥mAI1647 RG AT LAA /MR 3247 f_ ERAMAEE TARMARAS [
KEEFEH, FrEIEREERFEH A Thumb .




ARMIE RGP KBIIE (3) |

v4 VS V6
Halfwordand i Improved i SIMD Instructions Thumb-2
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= Note that implementations of the same architecture can be different
= Cortex-A8 - architecture v7-A, with a 13-stage pipeline
= Cortex-A9 - architecture v7-A, with an 8-stage pipeline
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