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ARM Fundamentals
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address
7U# 1 ARM Core Dataflow Model

91nqUil 1 @ouans Dataflow Model uas ARM Core CPU a0l¥sudauas Component sialuill dwmFuseyin
Tugala (saululenan (1)-(8)) Tuguil 1 asefu Component 10

(A) Address Register
(B) Data Register

(C) Register Files

(D) Incrementer

(E) Decrementer

(F) Instruction Decoder
(G) Data Decoder

(H) Signed Extend

(I) Unsigned Extend

(J) Barrel Shifter

(K) Multiply-Accumulate Unit
(L) Arithmetic-Logic Unit

arg0i 1 seda Component #amfu ARM CPU Core Dataflow Model

seysiatdan (A - L) unuda Component astunseniudinau 4in 1-8



Tudia 9-16 veseyfofdunisirorunas Component dailluasdiissnauzas ARM Dataflow Model TKldsne
dauns Component Tums9il 1 dwmfuseyda Nefdunrsireuluda 9-16 nsendalndidneiu Medduuas

Component Tnunilgn Wiseysaidan (A — L) unuda Component astunseatudinau dia 9-16

9. \fiudinyawav registers RO-R15

10. drurumediunssnAanfuasadadnansiugiu

11. durumeduadaaaafdmiudrdsgamisTasanie

12. Avun address Aasldssysfuntsuamuiiaaiuda

13. TEdmdunseurumsidau (Shift) w3a wyu (Rotate) Onuasdiaya

14. Mnsdruasunisuamizuanuirlagiantzdwsudada load/store multiple

15. decode d'\a‘olﬁaa%az’ltutu'\tu?umsmuqumsﬂwmumaa module #7199

16. wdasdiayadnuuu signed aun byte w3a half-word THilludiayauuu signed wurn 1 word

ARM Mode
Mode n15¥19"uta9 ARM Processor i 7 Mode #a
1. User 2. System 3. ___(17)___ 4. (18)__ 5. (19) 6. (0___ 7. (21)

Widuuda mode MinBoaslunsearudinauda 17-21

mode ___(22) faillu nonprivileged mode &uilindafiaiiiu privileged mode
TouflTu User mode uax __ (23)_ mode v:1& Register agniditnfiu sinefudluolu User mode “lai
dusaudila (write) dTu register (24) %

ARM Registers

Tu Register RO-R15 a:fl Register $7uqu 3 dhdaldauiilu Register Aiauda SP, LR, uar PC s
Register SP nsoffu Register ___ (25)__

Register LR nsoiu Register ___ (26)

Register PC msofiu Register __ (27)

Tu CPSR Register aunsaudoilu field ndnqls 4 field #a
1. __ (28) 2 (29) 3. Extension 4. (30)

duuaomsaiuquli ARM CPU alu ARM State w3a Thumb State azaruqulan bit @saglu field
_(31)__ Tamila CPU aglu ARM State 9¢ execute ddoitilaurn _ (32)_ v feagu Thumb
State 2 execute ddofllaura _ (33)_ m

duuaINTAMIUANNISIiR normal interrupt request (IRQ) uar fast interrupt request (FIQ) G LD
16iTaun1s set wia clear On __ (34) wazivn (35) Tu Control field w2y CPSR register



Condition Flags
21n Condition Flag N, Z, V, C Tﬁssqﬂatﬁu‘uao Flag wanil

N __(36)___
z 837 _
Vv —(38)___
C __(39)___

Condition Execution

un1s execute drdouas ARM Tusunsuiuasatutsnriuquans execute Tnuld Condition Execution 14
dwseyliu Mnemonic 2 #dnussavirnlunsarddouas ARM na1519ftaas Fauans Condition Mnemonic
v Minaudrauda 3641

Mnemomic Flags: NZCV
EQ -1

NE -,0,-,-

Ccs __(40)__
cC _(41)__
MI _(42)
PL _(43)__
VS —(44)__
vC __(45)__

715197 2 Condition Mnemonic

Hint: Condition # list uafonunvensiaaausn flag iaedwidin

wurmue: flag Inleitlisdonalmldiatasnuneau (), d16 flag vasdvifuaedas set Tooemsodu condition
Fulwléian 1 uacdr flag vasdvifu dear azdasnsefu condiion fu Wildiae 0 uarduusacindqe
qan1a () audiattvas Condition EQ waz NE

ARM Instructions Set

gadrden1un assembly was ARM aunsoutisaanifiunuiamasiagléifi
a) Data Processing Instructions
b) Branch Instructions
¢) Load/Store Instructions
d) Software Interrupt Instructions
e) Program Status Register Instructions

inddosialud souannuaamjirdrdafuagiunuemile naulunsentudinau din 46-50
46. BX 47. LDR 48. MVN 49, MSR 50. SWI



nseunsidaulv (shift) v3a wyuiv (rotate) dayauuula ALiTinseurunns (Shift Operation) fuu
Barrel Shifter a9 ARM 21ns1un15uae Shift Operation sinlul ddnus (a) — (h) dwfunauasiu

nseaudinau 1a 51-54
a) LSL b) LSR c) ASL d) ASR
e) ROL f) ROR g) RRX h) RLX

WlEs1un1591n shift operation Tustannsdingsiu (a) - (h) dmdunaudianu 4ia 55-60
55. Operation Tnl€dmiunsidaulivdiayauuu signed Tumnasinuding
56. Operation Tal¥dm¥unisidauiivdiayauuy signed Tumisdituenn
57. Operation Tal¥dm¥unisidaudvdayauuu unsigned Tumnosinustine
58. Operation Talddmiunsidauiivdayauuu unsigned Tumnodinuean
59. Operation Ta#luaiursa dawmju dndayalduinnin 1 On
60. Operation tafhidladnduni aonada flag field Tu CPSR

d0seyAtae register RO ila CPU ARM vihanudrdamand @eudinaudiu taagau 16 astunsentuds
nou dn 61-64

61. MOV RO, #1
62. MOV RO, #1
63. MVN RO, #0
64. MVN RO, #1

Avunsdi3udiutaseas Register RO, R1, R2, R3 Tiidandesialuil
RO = 0x00000000 R1 = 0x00000001 R2 = 0x00000020 R3 = 0x00000040
uazAay Carry Flag = 1 20w1A1a89 Register RO ndvaan CPU ARM Execute dndostosialuil

Waudinaubu latgiu 16 aslunseadinau da 65-70

65. ADD RO, R1, R2
66. ADD RO, R1, R2, LSL #4
67. ADC RO, R1, R2, LSR #4
68. SBC RO, R2, R1
69. RSB RO, R1, R2, LSR #4
70. RSC RO, R1, R2, LSR #4

dw¥u Logical Operation dfosialuill%idlau ARM Instruction Mnemonic uasda&alugmeas Logic Instruction
tunseaudnau dn 71-73

Operation Mnemonic
Rd =Rn &N AND
Rd=Rn| N ()
Rd = Rn A N (72

Rd = Rn & ~N _(73)__



dm¥u Compare Operation sialui{T¥iidluu ARM Instruction Mnemonic uasdrdelugnuas Compare
Instruction Tunsearudinau din  74-76

Operation Mnemonic
flag set as a result of Rn + N __(74__
flag set as a result of Rn — N CMP

flag set as a result of Rn A N __(75)___
flag set as a result of Rn & N __(76)___

Tugnddsvas ARM “Lifldrds CALL war RET aifiuufugadrdonas MCS51 wsisnaunsalddrdolusgn
«a9 Branch Instruction war ddsduqununas return nduern subroutine 1¢ T%iAud &9 wae operand #
wuean oW lSTusunsunn assembly w19 ARM Finu@sefuldsuTusunsuntun assembly uae

MCS51 TuaiuvasTusunsusiquane navaslunseaudnautia 77-80

MCS51 | ARM
|
main: lcall delay | main: _ (77) delay
1jmp main | b main
|
delay: | delay:
nop | nop
ret | __(18) _(19)__, __(80)__

Avuat¥dnFuduuas registers uasanSulumiannai§r Sardesialud
RO = 0x00000000 R1 = 0x40000000 R2 = 040000004 R3 = 0x40000008
R4 = 0x4000000C R5 = 0x00000001 R6 = 0x00000002 R7 = 0x00000003

siaunde diaya (word)
0x40000000 | Ox10000001 Ox10000002 O0x100007°023  Ox10000004
0x40000010 | Ox10000005 Ox10000006 0x10000007  Ox10000008

Uduag register uax memory d10du uA1Sudunauiier execute yad1dy Tudawsialud
LDR RO, [R1]
w#sn1n execute drdotludr RO = (81)
LDRB RO, [R2]
w&a91n execute drdouda RO = _ (82)
STR RO, [R3, #4]!
n&991n execute Adoud2r RO = _ (83)  R3 = _ (84)__ Mem32[0x4000000C] = _ (85) _
STRB RO, [R4], #4

n&997n execute AFauE&I RO = (86)  R3 = __(87)_ Mem32[0x4000000C] = _ (88)__
LDMIA R1!, {R2-R4}
w&991n execute drdouda R1 = _ (89)__  R3 = _ (90)__
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