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451%  ARM AR50

ARM & Advanced RISC Machines {1455, ARM A#@HET&IT, KGAEFSH,
ARV SRR A FSRAE 7T ARM XA . BAT, ARM ARI7ZEH R
TR A AR AL TR 100 4, B4 ARM &5 H & B, fEBshilfG. Frb
B AR LR Tl S S AERAE 2] T Z N . ARM [ 32 {7 RISC ARL5H H
A ANANLRASE, FifE ARM ARSI X — R RE M, M tR N B 7E AT
R_EATAIRTG R K EH . ARM R REHIR TR WIKE, 4 RAEEE. FHEMBAT,
ARMY RREHNIRH 5 FIeLWKEk, AT, FE. $UT. ZEFEMERE. FIHRAK
LEBHEARMREMER R .

1.1 ARM BYEBRBFNFMEIZHEN

ARM AR EER S =R EE KR F (Word), KEEN 32 £7; % (Halfword), KJF
H 16 f1; FF5 (Byte), KN 847,

7E ARM fAESALR T, FFU0E 2 FHARNFE, FUAE 4 AR5, B
FFF G T, FOMFFET 4 S F T hat, Wl 1-1 fioR.

L o 0
23 | 2 l 21 | 20
19 | 18 | 17 | 16
F16
15 l 14 I 13 I 12
A 14 Fx12
1 | 10 I 9 | 8
F38
7 | 6 | 5 | 4
$F 6 g4
3 l 2 ‘ 1 | 0
FHA UEE2 w1 g [T Fhkh

B 1-1 ARM H#ERAGF6%E

ARM ACFERHG « K2 (Von Neumann) JER MM, ] 22 A1
— SbEEAE R . N O FATTTMREIEE 3 FWAFBCE A FHIE, WE 4 FHRIE 7 FAHF
BB A FEIE, KK, TELMBARITH — % 32 LR Bk, RAME. RAEMTH

1



T8 AT LAV M AEtEas P O BdE . 168 32 AL EEEE, ARM 1A RSP SCRF IR HbhE 2=
] 4GB (2°B).

ARM7 WbFEERA 3 HIRAWIKE, FEPAT LRI MR N —&i5 LTINS, I
SR 4R MATIRA T, WARPUERIEGE T bk =m0, WAL= ERATE,
HSBATHANIIE R

ARM 1k RE5 M BT LA BRI AR08, 2 BIFRA Kk X (Big Endian) FI/iiks
X (Little Endian). 7E A&+, ?ﬁﬁﬂ@%iﬂﬁﬁ%m&ﬂmﬂrl T H508 AR 755 )
FEIBAE bk, i 1-2 R

bk
31 24 23 16 15 8:n 7 0 Fihhk

Kk
B 12  Kufehists
5 RKumfigkg A, 7E/Nimfefgkg U, ARht Ao & A8 Ry, Eittk
R 2 AR =T, Wl 1-3 Fios.

bk
31 23 15 8 7 0 FHbht

11 10 9 8 8

7 6 5 4 4

3 2 1 0 0

(&t
B 1-3  /himfefiEga

SR RKAETH ARM RAEERER Fr, AR AENS SRR KA/ P ARl 2K, BRI/
AR . WER— AT ARM RXHIAEELSR N R At a R BCE 0 3P —Fidt sl (ol
Hi), TSEPRERKIAFMERS RAMEAMRIIMK k), A2 R LT B KR B
i BN EE R A7 RENE RT SR SEBL, LAt X774 25 U A H BRAS R U R 45 2R

ARM 1A 28 5 ¥ 38 % A BB BT A IOAF il 45 U ) REIE 4 Ut 5 o e F TV ) A Mt ik
WX, T A BB H N T RIS A 2 iR PR
AR T A7 A 5 Vi 7 o

ARM ARSI 5ERL VO ThREMIPRAETT IR M FIAF B SRR V0. IXFh 5 iR Al € A7
fiasttul, =5 AX L Nk X bk A A, EARAE VO Thig. MAERT, W
fiti o W /O Huhit N R 4N, 17 [ 776k 8% ik VO 774 U A T4 o

1.2 ARM AMEZR TIERBSINEITER
ARM Qb EEAFR THORA: 43UT 32 A2/0 ARM 1540, THEZE ARM RA: 4k



T 16 AL Thumb F54 R, TAEFE Thumb RZE. F5HATIERE o AL 2R 35 AT LABE IS 76 5 A T
YEREZ Y1, I H T/ERE SRS m A B3 TAEBAAHN F AP N A .
ARM #5441 Thumb 525 H V) B ZPRE TR L

B ARM RZ&FEAN Thumb RA&HI T2 LEREBFAEREREA (G20 H 11, #h
1T BX 154 T LIMEACEEZE M ARM RV E] Thumb RA&E. #4h, WRLAFEIERE Thumb R
A RASHE (W IRQ. FIQ. Undef. Abort I SWI %), W45 H AR MR, Bahdl#k
% Thumb JRZ.

i Thumb JRZHEAN ARM RERITEE: LERIMERFAREREA (B20) 0 1,
17 BX 154 LMEALEESE A Thumb RZAVIHE] ARM RE&. B0Ah, A EAEIAT 74 A
(41 IRQ. FIQ. Undef. Abort F1 SWI %5) i, WFEFHEEE PC B4R R BB E A7
2, N R PATRR R, tRn] DAEAL B8R D) 3] ARM RS

ARM KbFE 38 et 1-1 Fralf 7 FasiTat.

Fz 1-1 ARM 2 EFBRIEITIEN

Ak F A A
AP Cus) ARM AEEE R IEH R FFHUTRE
RGHA (sys) BT AR B R LS
R (fig) SCRF RS A i e i AR
EHEE (sve) BAERGRY B
Bed vy el P EBER (abt) FAT HERIAE Rk A8 R AR 2R AR
T Cirg) J 300 PR Ay o B Ak
A5E XL HIEREN (und) SCRFREA A B 3% 0 A1 3L

ARM KbEEERHIEATAL AT DU R 53R, ] DLE R A o el e o A B kAR . K
RN FBATER FEAT . S0 SREITER PR TR, SR I RE R 2
A RERE VT 1))

BT H P B RGN 5 A R A 72 H A (Exception Modes). 577 5
FOE T AR Wral R H, DURTRED R I RERIFEEHEL. A TR K
BEANFEB T SEE, A — Lok & 1 M n 27 #7248

- RGEAARBEMREEN, E5HPEAA SRR FAE, EAZH R
PR RGBT E N RERENBRIERGESMEH, BAMEHS R HEEA M
BFAERE, MMORIE T AR5 WIS, B RGES KRS H R TEER .

1.3 FFEs54EE

131 FFEER

ARM KbEEBSILA 37 /N 32 fr a5 A7 as, NI FEs:
® 31 MBI, BT PC. XA 32 A1,
® 6 MIREAFAA, R 32600, ERAERTHAR 12 47



XFAEBA G FEN DT, R a2 nT Vi, BORT B AR H) T/ERE
Mz T, ARG BB, SRS AN ) (0 25 AP 2R 4.
ARM IRAE T AF AL 1-4 . EARARR, 15 NMEHZ 72 RO~R14, 2
PPl 2% PC. PR /738 CPSR &2 W Uil
ARM & il M8 SEFHKS

b EX7 Prepay 3 Ak Gl FE XL

RO RO RO RO RO RO RO

RI R1 RI RI R1 RI RI

R2 R2 R2 R2 R2 R2 R2

R3 R3 R3 R3 R3 R3 R3

R4 R4 R4 R4 R4 R4 R4

RS RS RS RS RS RS RS

R6 R6 R6 R6 R6 R6 R6

R7 R7 R7 R7 R7 R7 R7

RS RS R8_fiq RS R$ RS RS

R9 R9 R9_fig R9 R9 R9 R9

R10 R10 R10_fiq R10 R10 R10 RI10

R11 R11 R11_fig RI11 RI11 R11 R11

RI2 RI2 RI2_fiq RI2 RI2 R12 RI2

RI3 R13 R13_fiq R13_svc RI13_abt R13_irq R13_und

R14 R14 R14_fiq R14_svc F R14_abt F R14_irq R14 und

R15(PC) R15(PC) R15(PC) R15(PC) R15(PC) R15(PC) R15(PC)

ARM RE THIRFREF 72
| cesR || cpsR || cCPsR [ cpsr |3 CPSR [ cpsR || CPsR

D\ SPSR_fig | D\SPSR_ sve | [ SPSR abt | | SPSR irq | p\SPSR und

b = HEEESE
B 1-4 ARMRE FHRIFFRAN

Thumb RZE FRAFFRER ARM RE FHFEREN—ANTHE, BFTLERERH 8 4
1 7748 R7~RO. T3S PC. HERRTRET SP. BE¥:ZF 7748 LR Al CPSR. P4
R F#H# —41 SP. LR 1 SPSR. [ 1-5 i/ 4 Thumb AR F I A A7 841,

Thumb ARA T il 25 77 2 SR

H EXZ Hrerhli ] Ak Gl FIE X
RO RO RO RO RO RO RO
RI R1 RI R1 RI R1 R1
R2 R2 R2 R2 R2 R2 R2
R3 R3 R3 R3 R3 R3 R3
R4 R4 R4 R4 R4 R4 R4
RS RS RS RS RS RS RS
R6 R6 R6 R6 R6 R6 R6
R7 R7 R7 R7 R7 R7 R7
SP SP SP_fiq SP_svc SP_abt SP_irq SP_und
LR LR F LR fig LR_sve LR _abt FLR_irq LR _und
PC PC PC PC PC PC PC
Thumb RZ&E FRIRFFREF 72
| “€pSR | | €pSR' ulo|i PSR il CPSRILEL): “EPSR [ cpsk ][ cpsr
D\ SPSR_lig | P\ SPSR svc | | SPSR abt | |\ SPSR irq | j SPSR und

B = HAHESR

B 1-5 Thumb RA&E FHIAFASHLE



Thumb RE FHFFERALE ARM RE FRIFFHRAZLMBG KR ME 1-6 s, H
H Thumb JRZE FH RO~R7 5 ARM RZA FH RO~R7 #[A. Thumb RZFH CPSR A
SPSR 5 ARM RZ R/ CPSR A1 SPSR #[f]. Thumb ARZ R SP it E] ARM RE T
R13. Thumb RZ T LR B3] ARM RE T R14. Thumb RZ FHIFEF 503 PC W
3| ARM REF I PC (R15).

THUMB State ARM State
RO RO =i
R1 R1
R2 R2 {[iS
R3 R3 i
R4 R4 ;’2
RS R5 %
R6 R6
R7 R7 | &
R8 e
R9
R10 -
RI1 i
R12 #
Stack Pointer (SP) Stack Pointer (R13) g
Link Register (LR) Link Register (R14)
Program Counter (PC) Program Counter (R15) —
CPSR CPSR
SPSR 3 SPSR

B 1-6 Thumb R A28 WU ] ARM REF 4%

7£ Thumb REF, EAIHF72E R8~RI5 HARIEFREN M2, HATEHIL %
B PR 2 BRI Vg R X S FF A7 2%, R AR RS B A7 28 . R TR R R MOV #5
A, B RT DAFEARAL A7 A7 28 A R AL A7 A7 88 Z AT AR B A A7 2 (e T LA CeMP i
ADD $54 AT e aln_FARAL 27 £7- 2% (4

132 %R

i A7 34038 RO~R15, f4F:

® RO A 745 RO~R7.

® /M 71745 R8~14.

® FEFiHEEE PC (R15),

1. R9H4EFH7FEE RO~R7

EAERBITHEXT, RoAFERER - METFE BERHRHSR. Hit,
e TR AL BEEAT R D)3, B T AR R A AL B 2B AT X3 A P AR (R B A B 25 A7 2%
A RE 43 B AT A7 28 PR IR, X SRR R I N AR R

2. A7 R8~R14

T AR, CAE KTV B a8 S B2 MRl s TR . HE
- V7 IAVRE SE P EL A A2 T AN T 24 R0 R A B AR, U FH A (K 4 o
XFF R8~RI12 K, HANFARNNHNARERIEET AR, UM fiq B, Uik

5



A fr 4% R8_fig~RI12 fiq; M¥FHFR fiq B LA HARBNES, Vil & 4725 R8 usr~
R12 usr,

¥ R13. R14 K, GNFABAN 6 MK B S, Hh—ANhH s
RGMAILH, o5 MR T HAh 5 FA R ST

KH LT B985 R X 20 AN [F] ) BE 35 47 2%«

R13_<mode>
R14_<mode>

Hrh, mode KLAF LR —: usr. fig. irq. svc. abt. und.

4% R13 £ ARM R4+l FIEHERR SRS, FIARA SP. MFEiTAH A ot
SLHIER A A7 4 R13, R P NGNS, —REBZER R13 YIgEM TR R ST
B R], X, SRS REER, TR RERY TR R13 fifs
mHERR, TSR A B GR B, UM S () AR Ik AR () 25 A as, SRR
77 AT AGRAIE 53 86 A2 JE 2 7 R IE B 0T

R14 WFR1E TR S Fas, MIFRKH LR. 44T BL (FRFRA) 5840, R14 &
23] R15 (FEFHEEE PC) &4 . HAER T, R14 AEEHTFSR. 52808, 4Kk
AR WTE R H N, WP 4> 41 %4728 R14_sve. R14 irq. R14 fiq. R14 abt f1 R14_und Fik
fR47 R15 IR [FI{E .

e —MiziTHRT, #ATA R14 (RAFFREFIRE AL, 248 BL 8¢ BLX 84 H
TRFPE, K PC MIHAMER SIS R14, PATEFREFE, X% R14 {EEHIE PC, BiwT
ST R AR M tesh, 5 IR, AN SRR R14 T4 8 B RS 5 R ]
Hudik. SR P F AR R IR BB 750, EEH FR R A H .

3. BFItHE RIS

FATA RIS HE RS PC. 7 ARM RE T, RIS [IRI[1:014 0, f7[31:2]1H
FARAF PC (18; 7F Thumb R F, RI15 BIAZ[014 0, A2[31:11H T4RAF PC HI1H.

R15 BARWATAEEAFFRS, H—BAXAMH, FAxt RIS KA Lk pk R
), iR T IR, R RATE R R ARE

HT ARM7 ERGEHKH THERKEER, XF ARM $§44EiiE, PC BATRN Y
AR TR &thht, B PC ME M4aTe 4 itk in 8 NF15.

£ ARM RETF, E—WZImLAU7E L Rl 16 N8 H FFas i — Bl RE S
fids. TEAER AR CRRBUEEE) R, T U5 e e X 4 L 5 A7 5% :

133 FUPIREHRA7

ARM ZFEZRAE 1 DN YRTFEPIRE 728 CPSR 1 5 MR SIRAE 974728 SPSR. T
FIE T T AR AT LLUG ) MR P RS T A 8% R R R X N R RS R A 17
%, HPBEAMRGEAAR T 7%, HRAREFPRERETEE. ERRESERKE
Xt 1-7 o, HEBEIDREAERE:

® {RAFFAZH N IC ALU A aT S R

® il RVFAEE 1L T



® W E LB AR TR

FAFhRE (] iz
r 1T L 1
31 30 29 28 27 26 25 24 8 7 6 5 4 3 P4 1 0
N Z (& v - - <R | F T M4 | M3 | M2 | M1 | MO
oz o L s
A0 REL
Tt FIQ {#RE(i
fibrd IRQ {FfHERL

1-7 BFPRETAS

1. FHRBIRE

B 1-5 1) N Z. C. V BRFMHEREN, BN WA AT #EARSE H1E 5 145
kA, I HALARERLZIRS BREWIAT. £ ARM RET, ?@kzﬁzmiﬁ%ﬁﬂ%ﬁ%ﬁ
PATH . 7E Thumb RETF, VH S XIELRAFMPITH.

FAEEIFREASL B BAR S Xk 1-2 Frdl.

®1-2 FHRIREHREAS X
Az 8 X
AP AMDRR R S BOEATIESN, N=1 RRBHMEE RN 18, N=0 KRB G RN ERRE

7=1 RANBHMERANE, 70 BrRBENERNES
IEES (BFHEIES CMN): MEEERZ4A THN (ERFSEEiE), c=1, &l c=0
WIEIEN (RIEHRIES CMP): MR =4 T8 CERFE%Hit), c=0, A C=1
M T A BRI AREIIE S, C hBHENRE G
X FHALREHEMARE RS, C R E AN
MFMAREEHIRS, SEREENEH SR N RN RRE R S5, V=1 RARF SR H
XA EARIE RS, V RSB EANE
2. E=HML
BEFFREFABIME 8 A7 (BFE 1. F. T A M[4: 0D AEHIN, H{RAEFER, X
Ll AT AR A . W R AL B AR AERFRUBEK FIBAT, XA th AT DL AR B L
rRlTAE R4 1. F: =1 #R251E IRQ i, F=1 FR2%1k FIQ k.
FRAEAL 1o %A AL RS HIZ IR, T=0 #AREBITT ARM RE, T=1 £riziTT
Thumb JRZ.
BATHERAL M[4: 0]: MO. M1, M2, M3. M4 REITERAL, BT RE R E T 45
MBS, BAARE Xk 1-3 Frsil.

N | Z |8

(@]

F1-3 BITHERLI M4: 0JRIEKE X

M[4: 0] AbFR R RV ) R AR
0b10000 ik 5N PC. CPSR. RO~RI14

0b10001 FIQ # PC. CPSR. SPSR fiq. R14_fig. R8 fig. R7~R0
0b10010 IRQ PC. CPSR. SPSR irq. R14 _irq. R13 irg. R12~R0




