ARM i 4 %

e ARG A . B s AR S 20 M Cilhs . mERERNHRA
A T C IR 9 R 85 8 S5 44 T I . 100 LA R R SR A I AR AR R
M CIHEFERS 5L THAR R MR R P it . HETE RGEW IR L BootLoader,
T Ak A5 X o [V 1 280 238 S SR ™ A 1 b D AT T A R 2 1 5 0K G 5 AR AR B, AR
e a1 ARM 54 484 KAl S i85 IR SRR

3.1 ARM iESEM/R

ARM b HZR IR AL R A

> ARM 84 4E . J& ARM Ab B 28 1 J52E 32 (48 &R T A8 S KA Z 32 i, LLF
X5 (4 FA L FE 50 07 A s %48 S ERCR L H R E R,

» Thumb $§ 4%/ 16 (1542 F A A X 55, & ARM #8441 74 EHAK
T ARG 2% B A [T ESE S A7 SR A5 ARM 19 K Z2 5k RE A 3.

» Thumb-2 $§ 4% X Thumb $8 4 E WP &, 24 T JL-T- 5 ARM 45 4 4 58 2 HH A
T ReE . R B 2L AT 16 (2 F0 32 £ 45 4, BE4k 78 T Thumb 45§ 4 48 i w5 1005 % B . X fig
S ARM 84 M m Tk RE s 2 AT A5, 16 A0 32 484 A BIRA .

» Thumb-2EE 4§44 /& Thumb-2 $#§ &5 W — 2K H T &AM RGeS
ARM #8454 H1 Thumb $§ 5 HE L HE —F

bR T LA G048 A AN ARM b B2 IA A £ A 2R (4 9 J 4 A 4 403 ph b

HIER4E 4 \NEON Fll VEP 4" 484 5 . Lk MMX H R 45 4 455,

3.1.1 #8491

ARM #8541 S AR W T .

< opcode > {< cond >} { S} < Rd >, <Rn=>, <shift operand >



TR < ST BT 0 T B0 AR I P R A &SI E A BRSO R 3-1

#3-1 ARMiESHERX

i 5 Uh /|
opcode FAE B 48 4 Bid 4 . i0 MOV SUB,LDR 4§
cond AT Al i 48 A AT 0 S
AL 5 2, 38 A T b S48 A AT L) 58 iR A 3h B CPSR 35 17 2% W 14 2% 1
S e
¥ VA
Rd H ) E 4
Rn FEWE 1 AR BN T A7 4
shift_operand 552 ANERVER W DU T AR S R RS

3.1.2 ESHFHE

ARM $§ 4 B rh JU-F- 5 55 48 2 80 7] LU S AT 9 . By cond ] 36 Z& P ok e s L AL T
ARM $54 i f i 4 H2031 = 28], A LU FH By 25 - ANk 3-2 B

T A A B B IO A B S 8 SCAFS 3ROR L FE AR A B AT 19 5 T AR A R B T, AR
P AP RS T AE A CPSR il S5 bR i 2031 = 28 T IRy >4 T A% 11 2 5 0l J2 5 0 A2 U AU A T
64, HIEAMA RS S, WAR 4 PuAT 45 5 058 A2 )7 R3S FF A7 4% CPSR (1 2% 1 #r i fir
[31: 28],

R 32 ARMIESHEMGMH

5 4 S Y Bhic 4% CPSR %5 & L E & e
0000 EQ Z=1 A 45
0001 NE Z=0 ASHH A
0010 CS/HS c=1 TFTHR T R%EF
0011 CC/LO C=0 T HNT
0100 MI N=1 Uik
0101 PL N=0 TEREE
0110 VS V=1 T
0111 vC V=0 WA
1000 HI C=1,Z=0 TS HRT
1001 LS C=0,2=1 T4 2 BN F ok 25 F
1010 GE N=V A SHRTHET
1011 LT NI=V BRS8N T
1100 GT Z=0,N=V AFFSEHKRT
1101 LE Z=1.,NI1=V AR SB/NTHET
1110 AL A To AT (8 2 BN &)
1111 NV R MAPAT ORZE AT




%3 % ARMAsA 4

3.2 ARM ESHI U AT

51

Tk J7 2R A A B AR P S A rh 48 A b b A S, R AR O A ) o B b S
XHRVER I . MR 16 4 P 245 R AR B A FJE X ARM 484 R 48 3035 19 34k 7 X
A s SEED TR VA A A T A AR AR T A AR RS AL Tk RN TR 2 F AR AR T4k

M1k B A S hE FOAR X Ak A

3.2.1 1IBZE

S7 Bk e 7 BRIk L A Y R A A o B THT Y 3 A S A S 45 4 R il T

BAEBOR B A SRR 200 32 (i gt b . 7 RIECHT ZAT 2R = 7
ZNCIE

ADD RO, RO, #1 ; RO < RO + 1
MOV RO, # 0x001{f ; RO < 0x00{f

3.2.2 SHEHEIU

FFAF Aor A A R R AR RO 27 A7 2 45 4 P B A R 0 45 A A AR G T

Ak LR A — oA B AT R B Sk T

ZNIR
ADD RO,R1,R2 ; RO< Rl + R2
MOV RO, R1 ; RO < R1

3.2.3 ZESEEIIU

X A

BRAR BT THCAEAT G e 0 K8 B A7 T 0 77 i 2R 0 M ik T A RS — 3 A A7 4 b L 7R 48 4

F1% i 1 7% 08 5 H 208 A A A B G
ZNUR

LDR RO, [R1] ; RO < [R1]

AR SR AT A RL A AF U A 0xA0000008 A 4y 474 i itk » K 3277 fif 250 v 1) K i

0x00000003 {3 B &7 £7 &% RO b, Fhik7n B IE 3-1 frs .



.92 | A 44Ait5 2 A—HA T ARM Cortex-A8 fo Linux
FEERI fEfias bl fEfER b S
0xA0000008 0xA0000000 0x 00000001
0xA0000004 | 0x00000002 FraaR0
I
L——— — = 0xA0000008 | 0x00000003 _.] 0x00000003

0xA000000C | 0x00000004
0xA0000010 0x 00000005

P 3-1 %A ] 4% ik 7 0R =R

3.2.4 FEHEBUIU

AR F AR EAEPOR B ALU Z AT, ek AT B r 84 . B ATy S B ic T 4n
H BB 89 157 K nT 7 BRSO AR A7 e B Sk D7 UK

A LLR I B AL AR A

> LSL. AR . a7t (E R0 2 A kb 0.

> LSR: @A, A5 A7t (8w i == A A2 kb 0.

> ASR: BARGH AR LB RORA 580 (08 i 72 b 2RI B B 77 5 A

AR PR RO IR v s AN 05 7 BRAE RO U8 it == 4D 1,
> ROR: A F AR S 7 SEOA w8 o 23 ) 2 v
> RRX: W BRI AR  BAERCAR 1AL S imas AL C AR 15E

ZN P
MOV~ RO,RI, LSL #2 ; RO < R1 PIIBZAR 2 i
ADD RO, RI, R2, LSR #3 i RO <R1 + R2 W %04 %% 3 1

3.2.5 THU3I Uk

AR -4k T7 SRR HE A A7 A (REHE 25 A7 40) IO E 55 45 2 H 25t 00 fim 2% 8 AT N T2 i
PERCR AT Sk bl FEAR B 1A ROtk U5 DA Gk A . % 3 0k J7 20 T 77 ) A ik B 30 9 A7
filf B0

ZNCIE

LDR  RoO,[RI, #2] ; RO < [R1+2]

AR K R FFAFHIME 0xA0000008 fin b2 % i 2., 48 A5 B0 A7 RO bk f % A
Rt ik B ) K AL 25 B AR A7 4 RO R

3.2.6 XHFHE[/IU

Z A A I T T LU — S AR S P IE R 2 AT I E . — R AR S 2 W LIZ X 16
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Al A AF AR IR . JE SRR AP A7 AN Z -7 N E SR R R o
ZNUR

LDMIA RO!, {R1-R3, R5} ; R1 < [RO]
; R2 < [RO + 4]
; R3 < [RO + §]
; R5 < [RO + 12]

AR K RO F 74 UM 0xA0000004 2 A1 B bk - K 76 i Hh i b ik I 4 9 32 4
BT P BB AL L B A7 A% RTVR2.VR3\RS Hh, Sk 7R B 40181 3-2 FIw

HAF RO (EhEAM:  TEREES T EOR
0xA0000000 | 0x00000001
L — — == 0xA0000004 0x00000002 0x00000002 | ZF{F%R]
0xA0000008 0x00000003 0x00000003 | H{F2ER2
0xA000000C | 0x00000004 = 0x00000004 | H{FEHR3
0xA0000010 | 0x00000005 = 0x00000005 | F{E4ERS

K 3-2  ZaAra 34k 07 A0 A

3.2.7 MEXIiut

R 34k T7 SR BL PC 2547 2 ik %5 47 4 » LUAE 4 b B9 Mk A 5 O Dl 2 22 925 A
TN LA R A R HE o i A% B4 HH O AT HR S Ak AR S Z B O AR B . TR T
A4 B ARG Sk 77 5

ENF

BL  ADDRI ; BEfe 2 T ¥ ADDRI &b $0f7
;DDRl:

M()Vm PC,LR ; T 7 & M

3.2.8 fEMIE

HERR A5 St i 7 el g A 07 SO AT A R X EARR Tk B B L 4 ]
— > I RO AR A5 B L 1] A7 A7 4 - 45 78 AT AR AR T

AR A48 S AR 1) A 15 AN [T o 4 DA 3 48 AR 000 Dl A o 21 S G 1] g ik Oy re) A KR
figcash 1 MR () A=) 5 2 MR 1) A it ik 7 1) A R M s Dl A (1) R AR

HERR AR B8 1) d5c 5 s AR R 09 JCHe I Bk A i R R s SRR B A8 1 R — AR B A KR
Y 9 25 57 B I B R 25 HE R

IXAE LA DU S TR A AR T 5 5 3 A (R A 39 388 i A B (FD) L 23 388 96 O A%



54 I HANR 44kt 52 A—HE T ARM Cortex-A8 %= Linux

(EA) == i ) AR (ED)

A
STMFD SP!, {R1-R3, LR} ; B FAERE R1I~R3 Fl LR FE A MEAR , 16 328 Uak 3 AR
LDMFD SP!, {R1-R3, LR} s W AR BOHE B AR A A AR RI~R3 Fl LR

3.2.9 BREHIZU

P il Fhk 5 X2 L A F L %84 LDM/STM ) -4k 538, LDM/STM 4§41 LA
H A7 it 25 T 0 — A B B A ) B 2 A T A AR T BOK 2 A A A A T A T B A A D
SHHEHRAE T 9 2R AR T LR RO~R15 3X 16 N2 AE 2410 T A 2% T4 .

R A5 2 1 b %) 38 K ) 2 ) R R 1) T LA R bk A 8 ek 5 A 45 1 G e I I (R
SEHEAT IR R M hE e B O (5 & A AR S ak 7 =K

> IB(Increment Before) . Mtk /o34 fin 5 5¢ s 2 4F - i STMIB.LDMIB,

» IA(Increment After): J¢5¢ MU AE k39 0, an STMIA LDMIA,

» DB(Decrement Before) : Hufik 55k /b # 5¢ i #:4E . 40 STMDB.LDMDB,

» DA(Decrement After): 558 i AE HE b 1k sk /b . i1 STMDA \LDMDA

3.3 ARM ESEN

ARM $5 8 24 . BEAAR & B A B RS  VFE 7 RS A A7 i Ab B4R & I 2/ A7 fik
RSNV B2 o R B T e S RN/ S

ARM 5 4 52 0 280/ A7 i B 10+ 46 4 1048 AR ORR A7 B e 3 A7 & v o A B 2R B A
P H WA SRR TR N2/ A7 45 4 K U IR R A7t s

AN G ARM 545 rp i 84 1 I A 2200

3.3.1 PBEES

BG4 T SC R R (O Bk . 7F ARM &P g i RP 7 2CnT DL BURE P i AR Y

Bk .
> BRI EEE PC B A Bk Hh 4k, v DL S2 9 4GB ik 25 8] N i R 2 Bk
i an
LDR PC, [PC, # -+ 0x00FF] ; PC < [PC + 8 + 0x00FF]

> LT B AR 4.
ARM 5482 iy Bk i 15 4 T L 52 0 245 10 45 4 1) /T 2 18] )R 19 32MB il ik =5 ] (1 Bk
. BEFmA
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1. B4
B{%&MF) Bzt

BEAE 18 4 B IR B i A A B 4 4 L B B 45 E 19 F AR ik . MO L4k 2 gAY
ZNCIE

B WAITA ; TGk Bl bR S WAITA 4b 447
B 0x1234 s Bk 3 2 X M ik 0x1234 4b
2. BLi%

BL{ZM)  Hbriuik
TR TE B Z 00 T — 2546 4 09 st ik 52 ) B85 52 27 7 &% R14 (LR) v, R 5 Bk

e 3195 5€ HUHE AT
ZNIF
BL FUNC1 s B M AT PCEARAEE] R14 b, 885 BLAS B 45-5 FUNCL 440 f7
3. BLX %

BLX{ZAF)  HipHhk

BLX #54  ARM 45 & 2 Bk 5% 245 52 Hb ik AT . IF K A0 B4R 19 TARARZS i ARMORZS
VI E] Thumb ARZ, [ PR PCAEARAF BIBE S % /7 & R14

exip
BLX FUNCI1 ;B 2400 PC AT E] R14 A, SR )5 Bk 4% 455 FUNCI &b 47,
; F U 5] Thumb K2
BLX RO ;¥ 2400 PCEARAE 2] R14 v, 4R J5 k%% RO o (%) M ik b 077
; HEUI#E] Thumb R 2%
4. BX 5%

BX{AE) AfRitdlk

IR A V) 4 ) B e 45 4 L Bk 248 2 ik 34T . A5 B AR b bk AR A A B A2L0 1 1, b3
i i TARRE DI Thumb ARZ [P CPSR iy T AR5 A2 & 1, B b b bk 27 77 4% 19 02
[31 © 1 HIE) PC A 25 HARHbE AR AF 2R 9 A2L0 100 0, A B AR 1) TARIRZS YT 4 ARM R

A REPE CPSR oy T bRl AL 0. HARHhE 27 4596231 « 1]E Hil %) PC

ENUF

BX RO ; BhEE RO A A ik 2 04T, 2R Ro[0] =1, Y] # %] Thumb IR 7

3.3.2 HEALEES

BOHE Ak PRAE 4 32 B 58 BUAT AT A TR B9 2% Flos SRR . RO Ak B 4 B 6 T T .



> PITAT BT RO 2 32 0. T LU B A7 f S RIEL
> R R AR R S RO 32 L e B A AR AR
> 64 R PR AR RO B = AR Ty S B — AR A R R A AR A H G AE AT i)
E,
> Bl A PG A U REXS AR A7 AR BN A AT A . 1R A R AR AT LLEE R S T SOR R AR
AL, BRSO AT E S S, X B4R 4 AT IR AR R AR AL
1. MOV 4%
MOVIZAE) (S H 99 47 2 B 1
MOV & %K — A~ 57 BB — A~ %5 47 2 slBE A (61 1 37 A7 2 A 16 B H B 27 A7 i R3S
TG MBRE R B R AR AL 2R H 09 27 47 45 02 95 A7 27 PC nl LUSE BUAR )3 3 7 11 Bk
¥ apdran PCAE N H B35 A7 dn HLUR S S BB, W) £ Bk 4% 9 [R) I 4 24 iy Ak B4 T AR K
T iy SPSR {i4 %] CPSR 1,

R

MOV RO, #0x01 ; K57 EDEK 0x01 % A F] RO

MOV R0, Rl ; ¥ TR Rl MEAZ % E RO

MOVS RO, R1, LSL #3 s KRS Rl MMEZER 3 M5 £ 26 2] RO, I 5% W AR 7
MOV PC, LR ; K BERE R A A LR M{E L% 3] PC o, l T 745 R 7]

2. MVN i§4
MVN{ &) (S) HAF 1238, AR 1R 5K

MVN 4§ 4 — A~ 37 BB, —A> A A7 4 2l 8% 00 () 27 A7 4% 19 {5 e 4% 0K B AL 14 51 H
AFfEas . JaS S R R ENL.

7l
MVN RO, #0x0FF s K5 ST BN EC OxFF #4407 3R 5 A RO, #:4E J§ Ro=0xFFFFFF00
MVN RO, RI ; B A R MEHE 60 oK 2 J5 1£ 3% 5] RO

3. ADD 5%
ADD{AFI(S)  HE e BRIE 8 1 # R 2
ADD 45 4 $ P BRAEBORNG S5 R H B Z5 A7 8 b o [ AR B 5 40 B9 45 1 32 T A

L,

ZNIR

ADD RO, RO, #1 ; RO = R0 + 1

ADD RO, R1, R2 ; RO = R1 + R2

ADD RO, RI, R2, LSL #3 ; RO = R1 + (R2 << 3)

4. SUB $5%

SUB{Z&M) (S} HBAAFar, SRR 1 A% 2
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SUB 54 F THEBAE R 1 0 5 B0 8 2 8 4 R B 8 A7 4 v o [R5 AR 3l 8 1 1)

G5 R WA AL

Zn P

SUB RO, RO, #1 ; RO = R0 — 1

SUB RO, RI, R2 ; RO = R1— R2

SUB RO, R1, R2, LSL #3 ; RO = Rl — (R2 «< 3)

5. RSB 154

RSB{ZMF}I (S}  HBHFdr, RAEE L B R 2

RSB $i§ 4 B 0 196 [ Il ik 45 4 o T AL R A R0 2 00 5 48480 1, 8 45 R A B B 27 77 2%
o [ I AR B R A 0 8 SR i s 3 A

Zn P
RSB RO, RO, #O0xFFFF ; RO = 0OxFFFF — RO
RSB RO, R1, R2 ; R0 = R2 — R1

6. ADC3%

ADC{Z&AFI(S) BB F 7o, BAER L B f 2

ADC 454 ¥ I BRAE RO NS . B0 E CPSR i C AR a8 A7 B A B 45 A B i1 27
CeR i LA GRS EES (R ERE S ALY Y VAR
ZN P

ADDS RO, RO, R2
ADC RI1, R1, R3 ; T 64 fi %R meE, (R1,R0) = (R1,R0)+ (R3,R2)
7. SBC 5%

SBC{AI{S)  HMAfra:, BrEs 1 1R 2

SBC 48 4 I THRAEEC 1 L 4R MR8 2. i 25 CPSR i C AR s AL {ELAY Sz 0 R 245 SR i
ARG o R AR B A i 25 2R i br AL
7 i)

SUBS RO, RO, R2
SBC RI1, R1, R3 ; T 64 M BRI %, (R1,R0)=(R1,R0) — (R3,R2)

8. RSC %

RSC{ZMEN(S)  BRISfrde, AR5 1, BiF 4 2

RSC 484 H T8R4 2 Wl 25 B AR 40 1. 198025 CPSR P iy C b 57 (E A S i L 8 25 2R
AR . R AR B A B 45 R i ps i
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I
RSBS R2, RO, 20
RSC R3, R1, #0 s TR 64 57 Bt i 7 8
RSC RO, R1, R2 ;: R0 = R2 — R1I—!C

9. AND }§%

AND{ZMFY (S HE a7 an, BrEd 1 8/i%k 2

AND $54 SE B A B AR B2 4R S R4 R 25 R A B 9 25 A7 2 b (5] I AR 3l 8 4 1
L5 WS AL H T B AR RO L0023 0.

ENE
AND RO, R1, R2 ; RO = R1 & R2
AND RO, RO, #3 ;RO B 0 A 1 AR5, HeAR A 0

10. ORR %

ORR{ZAMI{(S)  BRAFAEas SRR L, SRR 2

ORR #5845 B A R A RO 32 58 sl 4 A B S5 A H B3 A7 b o TR I AR B0 #5840 1
BERE ARG W TR B RO L 1,

NCIE

ORR RO, RO, #3 ; ROFYAL O AL 1 1, HARNLAAE

11. EOR {4

EOR{ZAMF}I(S) HBFHFAas, BAEE 1, R AE4 2

EOR #5452 B WA 4845 K iy 12 58 S s A R 4 RO B fe s rh o TRl AR 41 #R4
AL R AR S AL H TR R AR RO S B U

IR

EOR RO, RO, #0F ; RO AR 4 7 U

12. BIC 6%

BIC{Z M) (S} HHIFAFar, SRR 1 A% 2

BIC 454 F T3 PR AE B 1 A9 K20 07 5 25 SR F B A2 e b o T inh AR 905 #5840 1) &5
PRGN, B AER 2 0 32 (RS HERS P B T MR LG A U3 PR AR AR R 1 R X S,

ZNUR

BIC RO, RO, #OF ; ¥ R1 AR 4 23 0, Hifth for A 725

13. CMP 54
CMP{ZMF) RS L BaiES 2
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CMP $5 4 T8 — > W A7 & BB 25 O3 — 4> 95 A7 i 00 {6 i 57 B 3 AR 0 45 2R i
CPSR YR &AL (H AR AF S5 2R
Zn P

CMP RI1, RO ; ¥ RIMMEWE 25 RO MIME , T AR 4 45 L 15 B CPSR 4R & 7
CMP R1, #0x200 ;¥ R1 fU{E IR 2 0x200, I #2445 5 % B CPSR AR &

14. CMN 54
CMN{&M) BRiEd L, B/Es 2

CMN #5 4 H T8 —A> % 77 & B (R0 25 55 — > 27 77 4 5L RIVAIORCRE A (B AR B 45 2R i
# CPSR Y BR &GN HARAFGE R . %482 SEPR 58 P B R0 ik
ZN P

CMN RI, RO ; ¥ R1 BIME A RO BMELAR fn, I 4R 408 45 SR 15 B CPSR MIAR =5 AL
CMN RI, #0x200 ; ¥ R1 BME AN SZ BIEC 0x200 AR A0, I 48 98 45 51 % & CPSR W4R & 2

15. TST %

TST{&A)  BARE L BAER 2

TST 84 H THE— DA% SR AN 53 — A A7 B (8 5o RV RO AT #2007 15 32 57 AR 4l
S5 R UE CPSR ARG AL B RAF SR . %4820 TR IR S o 191 .
ZN P

TST RI1, #0x0F ; R RI A 4 A REE RO

16. TEQ 5%

TEQ{&M) 881, BfEk 2

TST 454 T — A~ %7 47 A% BAE AN 53 — A~ %5 A7 A 19 18 25 57 B Rk A7 4% 37 57wl 57
AR 45 R B CPSR WP AR S AL B AR AFZE 2R . IZ48 2% TR P A B AE RO &

M4
ZNIIE
TEQ RI, R2 D fF RGO A R2 (54T 52 82 5, JFAR 4% AL B CPSR bR B {7

3.3.3 ERRTSSTER[LEIES

MRS $54 Il MSR $& 4 J] T 70 4R 35 27 77 a5 F1 30 1] 25 77 4% W) 4% S 8ot o RS & 7 4% 10
(8 208 B B~ 5 [0 = A 2 R AT R 92 B 1T 5 T MRS #5840 MR 25 95 A7 4 1O fE
S B 38 A A7 A P B UGS PRl i MSR 48 4 058 I A A7 48 IS DRSS A3



. 60 | #&AX44RtEEA—HA T ARM Cortex-A8 fo Linux
I
MRS R0, CPSR ; ¥ CPSR Hy{E & #1 %] RO
ORR RO, RO, #C0 ; RO (947 6 Az 7 & 1, BB e A1 350 b W7 A e Hh
MSR CPSR, RO ; ¥ RO {5 115 CPSR H

MRS #54#1 MSR $54-#% X0 -

MRS AF) 38 1% A7 B2 7R % /7.2 (CPSR 5 SPSR)

MSR{%& ) BIFIRA %77 3 (CPSR 5 SPSR)_<fi>, #AE%L

Horpr, MSR 454 m i) <Jsl-nl Y T 5 B0 e bR A4 2 A7 o P ol ZEHR AR B9 407
> i[31 : 24 Dy A bR s, A £ 2o

> L2316 DR A8 H s o

> Ai[15 ¢+ 8 Y AL x 3R

> L7+ 0PI H e R .

ZNIIE

MSR CPSR_cxsf, R3

3.3.4 N0E/GREES

TN/ A7 it 4 72 25 A7 4 AT it 2 22 180 A% i 230 » Load 45 4 1 K5 47 i % b 1) &R

YAl 2 75 17 45 » Store 45 4 T4 5 A7 & of 00 Bodls A7 20 A7 4

1. LDR S
LDR{ZM) HMWETEAS, <FiEas k>
LDR 484 — A 32 i A H G 2 H W ar e b o W2k H M F 7402 PC, WA 48

R B R S B R bk L D) S B R Y R

ENF

LDR RI, [RO, #0x12] W B ZSHBAE ) ROH-0x12 9 55O 5 A RI
LDR RI, [RO, R2]  WEE A 25 Mk (RO R2) MBS A RI
2. STR¥ES

STR{ZAF)  WRZTFAE4R, <frfifde o>
STR 4 AT NI FZR AW —1 32 N FHIEE AT ERR+ .

ZNE
STR RI, [RO, #0x12] s K R1 A B S A L) RO+0x12 Sy bk 776 25
STR RI, [R0], #0x12 ;¥ RL P800 B A LL RO+0x12 g o hik F 77 5% 75 o,

s ¥ E i Ro+0x12 5 A RO



__ %3% ARM#EAS% | 61 |

3. LDM fa STM 354
LDM(EE STM) {44} (Z88)  Fedikb s (), HEmIE(N)

LDM 454 Hil STM 4§ 4 580 — 41 75 £F 25 il — Fr 1% S 47 it 25 18] 22 8] 0 504 A% 4 . LDM
T8 M E A4 . STM 8 2 A A A7 4 EATE 1 TG 03 B 2 6 S 80k
B 8 R

> TA: B AL % I ik 4,
IB: AR AL 3% mi sk fin 4,
DA Bk A& 3% J5 Mk U 4,
DB A K A% 3% i H bk ek 4
FD: iiff 8 s HE A%
ED: 25 8 AR
FA . T8 3 G .

> EA: 2 iR

AR R ) B R S Y B AR i o8 R L B S bk B OA S hE AR AR o A
HhE AR RS s HAE A A GE N R15(PC), Z17E 2851 F2 7] L& RO~RI15 W4T &

vV V.V V VYV V

HE.

AYEIE N ). 44840 LDM H AR FETAE RI5(PO) . EHZIESRERE T 52 M
BEAL S LAAN 8K SPSR & il 21 CPSR.,

iiE

LDMIA RO, {R3-R9} ; RO $8 1] B4 4768 5% 20 70 B0 BCHE , (R 7 %) R3~RY 1, RO {E AN 5 i

STMIA RI1!, {R3-R9} ;¥ R3~RO Kdfi A7fiff £ R1 45 [l i 47 fik s . IT P, RL 9 (B0 37

4, SWP 54
SWP{MF)  HEHa, s 1 L& 2]

SWP 54 TR 25 A7 4% 2 B4 1) B 77 i v 1 7 508 % i 21 H A9 25 77 45 v o TR g
WAF A fr 1 7 R AL B IR A A7 A% 2 BT 4R R A AR b HURE AR S 1M H I AT AR
N R — A~ B A7 i B A48 4 58 % AT A7 e FAT-B i P9 28 9 S8 4

ZNUR
SWP RI1, RI, [RO] ;4 RLBIAA S RO 5 1 B9 A7 £ 50T 1Y N 28 2R AT 52 46t
SWP RI1, R2, [RO] ; K¢ RO 95 [ B AF i OT O A S A2 RL P Jf6 R2 (N EE A

i BZNAFEIL T

3.3.5 ihitiERES

ARM & R 2540 SV o 3% In p 20 B GRR § 4R 245 . ARM PhAbBEGR BAT A 2 L H
A A A 2L B AT S d ) ARM IRZS 948 & B BEAR 18 2 R Pl . 8 i i 25 15 4
HT ARM 4b P 8800 4b B1 BT A7 /Y b A 2R 25 95 4 HOBE W] 208l b BN B A% 126 A7 K .



ARM HpAb BG5 454 7 S8 BT 1 = e AF

> ARM PpAk 2125 B RO Ak B4R AR

> ARM Ih 145 03 b 8125 1) 27 A7 4% 2 18] s 15 4
> ARM PpAk 2R 25 ) 25 177 s A7 A e 22 18] K30 %
ARM Hphb Bl G545 4 T 2ALHE 5 45 ENTRAR XM I AE N2 3-3 o .

#£ 33 ARMhAIEEIES

B e Ui | ) i3
CDP coproc, opcodel, CRd, CRn, HF ARM #b #2538 0 7 b B 25 4
15 AL B A 4 K
CRm{ »opeode?) 4k 2 A 45 A e 4 A R T
ATRE — 3% 22 1 77 Ak B O BB i3
LDC{L ,CRd <#h f1}-> p A 3 2 % BEHUEE 4
{L} coproc it 1k Iy ik B 25 B 152 W Ag 4 ]k B 5 25 77 2o
¥4 Ui 42 e D
STC{L} coproc,CRd <> P 4b BE 38 BUHE S A TR A ket atalniats

Ko — L ) £ BT P

MCR coproc, opcodel, Rd, CRn {,
opcode2 }

ARM #7745 | b 35 25 17 4 1)
Bt de <

H ARM Ab FRES 14 2 77 i Hh i) B
1% i B Bp Ak B4R 10 2 A7 2

MRC coproc, opcodel, Rd, CRn {,
opcode2 }

Pp Ak B 2S 25 A7 25 2] ARM 3 17 2%
F) B8 1% T 1s 4

B B Ak B 2% (0 B AF A R B 1%
ErE ARM 4 PRS0 A2

3.3.6 REFEED

ARM AbBEZRA W25 55 72 A48 4 30 B s A (SWD 1K i W7 48 4 (BKPT)

1. SWI 4

SWI{ &) 24 fisr BN

SWI 54 J T 7% A2 SWI S8 v 07 . 52 BT P 8 Q1) 46 29 4% B4 5L CPSR R A7 3148
AT B SPSR AL SATH RS ) SW i . HABAL T 1 ml i ] SWI 48 4 . [R) 4 1) 46 21
EHAE . ZIES AN AR

ZNCIE

SWI 0x02

2. BKPT }§%

BKPT 16 {57 BI %L

s ORI, TR AE R G S O 0x02 1Y 2 4t il 7

BKPT $5 477 A= BRI i b W7 00 3 R 77 o] DAGE A b . Sr BB 2s e ARM
F 200 - AH RE B U T B A AR A A 15 8

7 i)

BKPT 0xFF32



__%3% ARM#EA4% | 63 |

3.4 Thumb LN

RTIHEFMARG DL R 16 MmN H RS, ARM (K Z 458 2 4L T 16 7
Thumb 84 %, BT LIEMERZ ARM 484 46 8 X091 5 02 51 0T AR %5 B2 1Y [a) T 42 i
BB HAT 16 AR X Fik AR RGOk E LR,

Thumb A& — 4> 58 3 (1K R 451, A e 48 2 40 3 2% H AT Thumb 45 4 i A 32 #F
ARM #5445 . L, Thumb #§4 K7 2 3 He@ T 6e . L 2] LU B 58 8 19 ARM 454
. HZRAE— & 8 AN, Thumb 77 F1 ARM 78 )7 o] LUE AR A . 440 #1387
AT ARM 25 Beiif , B ARM AR BRER 40 T ARM TARRE ; A ERFE AT Thumb 77
BLAE FR ARM b #Z8 4L T Thumb TARRE

Thumb #§ 4 & A Prab B85 48 4 7 5 =48 2 DL X Jila) CPSR 8¢ SPSR #4854 . 1%
A Rehnts 4 K 64 (i FevkTe A4 I HAR L 05 ZHAEECZ RIRE: Br T X484 B A
FAFPATIIRE SN HoA R A 4 R TC KT s K240 Thumb 48 4b 45 4 ok I 2 M4k
& K.

Thumb $§ 445 ARM 8 &4 1 X — A a0k 4 4

O BkAe4e4 . BITAHX R AR AR A Bk 5 ARM U5 T (9 B #% A8 Lk, 263 1 1
A Z W R 5 BT R AR

@ FHE A FEFE 4 . Thumb FCHE 40 B 402 Xl FH 27 77 48 AT 84 . AE R Z B BL T S
PRVE B 45 AU A H b — AR A A T A2 S 3 A3 as . Thumb 4 b FE 45
fEt ARM RS/, i) R8~R15 52 2] — & B . B MOV Fl ADD $§ 4 1Ji 0] 4 77 2%
R8~RI15 &b, H A B4 4b #R4E 4 R BT CPSR v ALU RS AR Vilnl 4 77 4% R8~R15
1) Thumb 44 #4542 R BE B CPSR iy ALU RERE.

@ PAFAFASIMEBAAEAEFE S . #E Thumb IR T L 80517 85 N8R A7 6% 75 4 H g7 n
HAE# RO~RT7,

@ LALLM L F1E 2 A 18484 . LDM F1 STM #5 4 7] LIoBs AT ] 3t Fl & RO~
R7 M 2FfE 28 T N8 A7 % . PUSH 1 POP #5 4 ffi F HE 4% 45 51 R13 1 A 35 hk 52 9036 338
WHERR . BR RO~R7 4, PUSH 48 416 7] DL AE6f 5 1 27 47 2% R14, 91 H POP 454 W] DL Jin 2k
P EE PC,

3.5 ARMICRIBESHRER[N

3.5.1 {R#RfE

ARM L% i 5 27 e AL &R 16 2 O 98 S FIOb R AR ALY . Dh iR A2 ARM LSRG 5
TP HLAY — SERR R 048 2 B IC AT, A 2 RG89 B O AT A ) | 3 26 Bl 0 5 35 A AH D7 A 48 A
o Ph Al 32 B2 O 58 I 2 A P 00— L6 25 A L R U PP 3 g o A Pl A T — LI 4



%ﬁh%ﬁ%ﬁ’ﬁﬁ‘]@ﬁ?ﬁ%ﬁh

e — Bt s B R AR i i Oy R AR E SO AERR Y P TR AR S BT AR . R

ﬁ&ﬁﬁ‘mﬁhfﬁﬁtlfﬂm#ﬁ%ﬁJﬁﬁﬁxﬁ%ﬁﬁ TR

1.

S EXNIRIE

P55 78 SCONARAE I T2 SC ARM L 2 B2 P v B9 28 B 0 28 A B s S 28 7 i 44 PR 452
B A -

»

N VY VV VvV VvV VYV

GBLA .GBLL il GBLS: & X 44 & .
LCLA.LCLL #il LCLS: & ¥ JR#B2s &,
SETA.SETL 1 SETS: 78 15 .
RLIST : it ] %5 77 s 9 08 LA TR
CN: S Uik B 25 19 25 725 2 LA TR
CP. JyWrab B a8 2 XA FK.

DN il SN: iy VFP {7 1748 2 XA Fx .
FN: 5 FPA W% S A 7 2 XA FR .

. BURTE X IhIR1E

Wl € SCOVRAE A T 800 3 307t e SO BAR 2 W e A o W DR AR

>
>
>
>
>
>
>
>
>
>

LTORG: 75 W] —A~ %040 22 vt (19 91 1

MAP: & X —S5H 00 A7 3R 00 5 H ik

FIELD: & L4546 £k 9 77 2 19— A 08 35

SPACE: 4yt —¥ N A725 [, 3 0 w1bs k.

DCB: 43 Fe— Bt 0 N AE B IT , OF FH 48 2 1 5080 9 s Ak .

DCD #1 DCDU: 43 F— Be 5 1Y W AT .70 I 146 & M B 01 16 4k

DCFD #it DCFDU: 43 Bt — B X7 1 8 A7 BT, I FBORS B 1 3 S0 800 90 1R AL
DCFS #1 DCFSU : 43— Bt 5 B A7 50T , I I 5N B2 1 7 U8 00 46 4k
DCQ #1 DCQU : 43Pt — B AU 1 WA 55T, I 64 o 3 B R G 41 bR 4k
DCW #1 DCWU . 43 it — Bt 2 5 (0 A7 50 I T 48 22 19 Bl v bk 1k .

3. iCHmIEHIDhIRME
T 2 2 1 D 48V 0 2 PRI A L 5 SO S 2 4 0 45 o o TH DR B A A

»

>
4.

IF ELSE 1 ENDIF: AR5 4% {4 H0— B 2 e A5 0 55 76 1 4 72 7 P9 o0 HE Ok 76 72 7
Z b,

WHILE Hl WEND: 2 4i5 5% {1 5 52 10 4 AH 5] 1) 5 82 A0 RS B

MACRO #1 MEND: MACRO #5 i % 5 S JF 4 MEND #5172 8 X458, H
MACRO Fl MEND 5 X — BeARHD  FR by 22 58 AR 72 A8 5 v nl DAGE 3 72 98 4 22 R
Mz B .

MEXIT: FF M % gk d i %,

H g 1E

FAb Dy W T A BOE OB AE VA B R B8 D B AE A & SO O 3RAE AR 5 3 R i
FIAF A,



3% ARMAsA 4 65

ALIGN: M1 5% 5%,

AREA: BE X,

CODE16 il CODE32; 4§45 X,

END: {L44hH.

ENTRY: #JF A,

EQU. # & & X,

EXPORT Ml GLORBAL. 7B —AN4F5 A7 LA HoAth 351 H .
IMPORT H1 EXTERN: 7 ] — 4455,
GET # INCLUDE: 3% {4,

INCBIN : A% A9 g 1) S0

RN 4545 (0 A A7 28 44

ROUT: Fric Jmy & br-5 6 FH v i AR

vV VV V V V V V VYV V V V

3.5.2 {HES

ARM g D154 I R 2 ELIE 9 ARM 8 Thumb 484>, i 26 0 48 4 78 10 % 2 1% 25 4
U5 AR PP 3R 4710 2 A 33U B 48 i 6T 8 ARM B Thumb 454 OF 51D . % H B A9 2 W F .

(1) ADR

ADR S/ Bl ik 32 D 5 4 1% 48 48 35 T PC AR X i B Hb bl 2503 T 25 47 4% 1Y
LEDORITEE SN RE Ry e R LN S

ADR {cond} register, expr

> cond J& ] 4 4 AT A

> register J& H I T AEA

> expr Jg kT PC BT 25 77 a4 00 b bk 2 3k 2, 2 by ik {72 5 739 % 5% ik BO{R Y R Oy
—255~2558; ik (E R TR 55 I UEVE B D —1020~1020B; Y Huhk{H 2 16 7
X 5 I U R

(2) ADRL

ADRL g v 85 60 o bk B2 O 98 4 L %48 4 18 ADR A IBUEE I BE . 46 =Xh

ADRL {cond} register, expr

> cond J& ] % (145 4 AT A5 A

> register J& H I 148

> expr Jg kT PC BT 25 77 a4 B9 M bk 26 38 20, 24 My ik 2 519 08 5 i B9 L Ry
—64~64KB; M hk{E S TR FF I BE S — 256 ~256KB; bk 216 5
TSI BB R 78 32 A2 Thumb-2 84 rp, UEE Fl AT 38 — 1~ 1MB,

(3) LDR

LDR A K 78 il 0 b bk 32 BUDR 38 2 B — A4~ 32 437 1 B0sl 3 — A~ b hik 1 352 B2 25 77 2%



. 18R
LDR {cond} register, = [expr|label-expr]

> cond J& A I HE S AT A5 .

> register J& H i F 1745 .

» expr 42 32 (VW &= .

(4) NOP

NOP 225 BEAVE D45 4 - 7610 4 B B 2 4 il ARM o (1 28 24

3.5.3 LB

ARM(Thumb) i 4 if 5 5 A k% 20k
(bR <F54 | 4| S> <SRpE%e0; AR

> f£ ARMLHFEF . ARM 184 OV BRAE (Db 48 & Db 84 1 B i A7 2 3 R E 7
B o A NE TR R E WA /NS TRE

> ARG e AT R TR 15 e AR BRI 7 A 1R AN RETIRS 15 .

> ERAA L IR BIARFTE R

> PRAR Y R VA A AT R AT R AT DU AAE“\ 7R H 20 0T\ e AN REA T A 5
A AL 25 A% FIH R AT 45

> AR CE R E S HR IR A E — AT TS 1

3.5.4 [CmESNERLEN

Bt (section) J2 ARM L4 5 5 2 SLIR SCPF (9 LA 07 L RS2 1 HAT 45 5E 44 PR Y LA
Ao EN 5 BRI e A . Bead D AR BERUEE BE L AUHS B A O AT AR B Be A7 i1 U
PATI T ZHRE . — > ARM LSRRy 20 2 — MU B BRI T AT LS 24
NEEE I EHES

ARM L% i & IR AR P 28 130 2 )5 A AT AT 19 AR S 4% XU axm bin, elf | hex
S5 o ATERAT A WAR SCOF 8 AL A5 =R

> — A AU B AU By Jm A U

> 0 A a2 A& i A RO i K B SR M S T R

> 0 A Z A AL ) i AR i s B SR A AT R

R 122 4 R A — A ML A 2% A B2 HE R A7 BRI B R e v B 2 T A A XA
55 AT PRAT B WA SO B AR (0 AN — A T

THEEEF BN T ARM L 481 5 5 9 AR 4544
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AREA BUF, DATA, READWRITE ; 7 AR B BUF
count DCB 30 i B X —FT0 BT count
AREA EXAMPLEL, CODE, READONLY ;7 RS Bf EXAMPLEL
ENTRY ; BIFP AN
CODE32 ; FH 32 7 ARM $54
START

LDRB RO, count ; RO = count

MOV R1, #10 ; R1 =38

ADD RO, RO, R1 ; R0 = RO + R1

B START
END

3.6 CiBESLmEENEESHE

TER AT S, C il F o — F i WA R 7 BOTHIR & . C IR & P 7 nl B2 ko L o) 4E 9
AR AEPE A T EE M R . ARM AR RS A DO RHIL iR w35 C il 5 A — LT
TR LG H M Cin s R E ML,

3.6.1 CERPAIRLCH
18 C AR TP 4T D52 B — 26 C I 75 7 il 52 B0 B 1 o 7 16 2% I

£ ARM C 355 12 5 il I SC 5 ) asm SRARIR— B g S0 45 X0k

_asm //asm & 2 4 F £k

{

instruction [ ; instruction]

[instruction |

WIS S AL A8 ST RATF s MR — 284 i AT NS TR\
7 ARM C i 2 B ¥ 1t 7 B 1) asm i — BEIL S 46 4 1S R 00

asm("instruction [ ; instruction]");

3.6.2 CHmAi[IL CIBSERT

D

1E C il 5 A W B 4 JRy 728 2 ] LB G i 5 o Mk (e] 42 5 1)
. e CiEFRFPEREN T — 2R glovbvar. il id IMPORT {4 4/ W
G A 1) 5 A ]



68 | #AX4ARHS5EA——KT ARM Cortex A8 4= Linux _
AREA EXAMPLE2, CODE, REDAONLY
IMPORT glovbvar ; 78 AN AR & glovbvar
START
LDR R1, =glovbvar 3 BEFR AN AR b ik
LDR RO, [R1] i 4 R AR i glovbvar 4
ADD RO, RO, #1
STR  Ro, [R1] ; PRAFAR HH
MOV PC, LR
END

3.6.3 ARM 8V;C4%RA C1E=HERAH

TR g C 1R F R Y RN 4 iR 5 R Y Z R B 65 A0 BL0R A < ATPCS
N, ATPCS B ARM-Thumb Procedure Call Standard(ARM-Thumb 33 F& & FI bR #E) 19 f FK .

ATPCS & 1 0 FAR PP 09 sR AT DL Aol 4391 #5543 JF M g 3%, e 5 ¥ B0 & 36 AE —
T LAE SEPR b LT — A R REO I I 50 & Z BB . HEA ATPCS
FRAE T AL T2 7 UR F B 08— S JEAC T ), A0 98 3 A5 T 9 P9 2

> 5 BT AE i AT FH R0 Ko HCARH Y Y 44 B

> B A A PRI

> ZHAG R L

1. CEFARILCHRER

C PP IH RN SRRy 15 Yol i extern 75 B9 T AT g A2 P B8, 75 W] HOE 24 8088 511
SRR T S A B R B B2 BUL R B I ATPCS JUN L AR S 7E C R hii A .

NE

# include < stdio. h >

extern void strcopy(char * d, char *s); / /8 & A 1) 7
int main()

i

char * srestr = "first";

char * dststr = "second";

strcopy(dststr, srestr) ; /A g He 8

}

B A 2 72 )

AREA Scopy, CODE, REDAONLY

EXPORT strcopy ; {# ] EXPORT {48 75 B A I 4 75
strcopy

LDRB R2, [R1], #1

STRB R2, [RO], #1

CMP R2, #0

BNE strcopy

MOV PC, LR

END



__%3% ARM#EAS | 69 |

2. LHEBEFRAACERF

TEVE ] Z B AR Al C 1 5 B p 75 2R S 80 80 A K ATPCS 2800 L 58 1l 2 #
e, RIAT YA 2808 d RO~ R3 15386 . i 11 A9 2 80 i HEdk 12 34 . S8 5 # AT BOBL 48 4
P .

ZNIR

int g(int a, int b, int c,int d, int e) //C 1% 5 PR R A

{

return (atb+ctd+te);

}

[ACHRRRF AN CRF gOTHRE i+2 % ih3 % it4 »i45 % i lEHR

EXPORT f

AREA  {, CODE, REDAONLY

IMPORT g //FE B CREF R g0
STR LR, {SP, #-4}! //5AE PC

ADD R1 ,R0, RO

ADD R2, R1, RO

ADD R3, R1, R2

STR R3, {SP, #-4}!

ADD R3, R1, Rl

BL g //VAH CREF AL g0
ADD SP, SP, #4

LDR PC, [SP], #14

END

3.7 RENGE

AT Jexk ARM Ab B ER 18 0 LA T hkJ7 Ui AT T UL R R 44 T ARM 454
S rp A Bl 1A% 50 D RE AV I D7 3 f B A 21 1 16 89 Thumb #8%. BEJE A4 T
ARM L& 5 09 D8 VE Db 4 R g 18 A A% 50 3l s Bl UF i 10 4 3 5 72 7 19 454 .
RGURE T CHlEFMILHIE SRS MBI L, AR 3E T ME ARM 27
BT A ZEAN L, L T ARM Ak 31 &8 00 i A SR8 14T % 3558 Sk A

2

1. 55 xR C RIS E ARM $54
C S .

If(a>b)
at—+;
Else

b+ +;



2. 5 F 5 ARM 5419 Ui ke

MOV R1, #0x10
MOV RoO,R1

MOVS R3,R1,LSL #2
MOV  PC,LR

3. ZERTSCHEER] T 528 Thumb kA ThumbEE R4 2 A1 Y14 1 45 4y ENTERX 8
A LEAVEX 54 . 15 2 5 A OC 5B 13X P 4> i &2 2R 17 L8 .
4. WA R B ARM, Thumb, Thumb-2, Thumb-2EE #8544 1 [X 41 .



