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2. 97n dataflow model a3 ARM Tugusaluil Wisugsewing #a component salui

Aludusayg block (1) - (8) ﬁttaﬂa‘iugﬂﬁ 1 (16 a: uuu)
data
a) Address Registers _T
b) Data Registers @
c) Register Files
c) Incrementer write | read
d) Decrementer R15 @ Rd .
e) Instruction Decoder PC I
f) Data Decoder RolA Rm|B
g) Sign Extend
h) Unsigned Extend | Q“ ) AlB|Ace
i) Barrel Shifter vy

j) Multiply Accumulator YN @
k) Arithmetic Logic Unit @

. address
sU# 1. dataflow diagram of ARM core
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3. 97ngU dataflow diagram §U#t 2 Tildwurman bus (A) - (P) dmiuaduiy flow uae

data 1fiasian ARM processor execute @ndosialuil (16 @: uuu)
. AI B ‘C :
D
E_[ J‘P_
G H

ol IT. |
. §1J1‘f1 2. dataflow diagram of ARM core
aE. Ad Xxx xx, XX, XX ... Gaya’n memory #9k1u bus C 1ding (2) 91nl idiaya

10 (3) vzdviu bus G g (5) Mas ...
a) ADD RO, R1, R2

b) LDR RO, [R1, #4]

€) MOV RO, RO, SSL #4

d) MUL RO, R1, R2
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4, aatﬂuuﬁaﬁnusﬂaﬁ%ssq condition flag waz control flag war@unuauad flag wiantiu
Tu PSR register Tiigndiag (8 Azl Uw)
finfi Flags AMunRIEUg flag
31
30
29
28

5. asatunadaunnsnosznine ARM Mode ffu Thumb Mode (4 Aasi.uu)

6. 29aBUNEAINUMUNEUAY Operation was Barrel Shifter sialuil (5 Azi.uu)
LSL
LSR
ASR
ROR
RRX

7. avaBueinvinluluill Operation ASL Tu Barrel Shifter (5 azt.uwu)

8. avasuredaunnsinessning cache waz tightly couple memory (TCM) d1w¥u ARM
processor (5 asi,uu)
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9. 37nA1579 interrupt vector table sialuil sadindianauTudasite Winuisau (6 fisiuw)

Exception/Interrupt Shorthand Address

Reset RESET 0x00000000
UNDEF

Software Interrupt

Prefetch abort
DABT

Reserved - 0x00000014
IRQ 0x00000018

10. asaBurudianansssenite@do

fiu

Idr

Idr

r0, [#constant]

r0, =constant

(5 az.uu)
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ARM Instruction Set
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Syntax: <instruction>{<cond>}{5} Rd, N

MOV Rd = N
MVN Rd = ~N

Syntax: <instruction>{<cond>}{5} Rn, N

CMN flag set : Rn + N
CMP flag set : Rn - N
TEQ flag set : Rn " N
TST flag set : Rn & N

Syntax: <instruction>{<cond>}{S} Rd, Rn, N

ADC Rd = Rn + N + carry

ADD Rd = Rn + N

RSB Rd = N - Rn

RSC Rd = N - Rn ~ !{carxy}

SBC Rd = Rn - N - !{carry}

SUB Rd = Rn - N

AND Rd = Rn & N

ORR Rd =Rn [ N

EOR Rd=Rn " N

BIC Rd = Rn & ~-N

Syntax: MLA{<cond>}{S} Rd, Rm, Rs, Rn
MUL{<cond>} {$} Rd, Rm, Rs

MLA Rd = (Rm * Rs) + Rn

MUL Rd = Rm * Rs

Syntax: <instrugtion>{<econd>}{S} RdLo, RdHi, Rm, Rs

SMLAL, [RdHi,RdLe] = [RdHi,RdLo] + (Rm*Rs)
SMULL [RdHi,RdLo] = Rm*Rs
UMLAL, [RdHi,RdLo] = [RdHi,RdlLe] + (Rm*Rs)
UMULL [RdHi,RdLo] = Rm*Rs

Syntax: B{<cond>} label
BL{<cond>} label
BX{<cond>} Rm
BLX{<cond>} label | Rm

B pc = label

BL - pe = label, lr = next instruction

BX pc = Rm & OXFFFFFFFE, T = Rm & 1

BLX pc = label, T = 1, lr = next instruction

pc = Rm & OxFFFFFFFE, T = Rm & 1, 1lr

= next instruction

Base address Example

Syntax: <LDR|STR>{<cond>}{B} Rd, addressingl
LDR{<cond>}SE |H|SK Rd, addressing2
STR{<cond>}H Rd, addressing2

LDR Rd <- mem32[address]

STR Rd -> mem32[address]

LDRB Rd <- mem8}address]

STRB Rd -> mem8jaddress)

LDRH Rd <- memlé[address]

STRH Rd <~ memlé[address]

LDRSB Rd <- SignExtend(mem8[address])

LDRSH Rd <- SignExtend{meml&[address])

index method Data

Preindex+writeback mem[base+offset]

Preindex mem[base+cffset]

Postindex mem[base]

base+offset LDR r0,[rl,#4]
not update LDR r0,[rl,#4]

baset+toffset LDR r0,[rl],#4

Syntax: <LDM|STM>{<cond>}<addressing mode> Rn{!}, <register>{"}

LDM {Rd}*N <- mem32[start adress + 4*N] optional Rn updated

STM {Rd}*N -> mem32{start adress + 4*N} optional Rn updated
Addressing Description Start End Rnl
Mode Address Address

IA increment after Rn Rn+4+*N-4 Rn+4+*H
1B increment before Rin+4 Rn+4+N Rn+4*N
DA decrement after Rn-4*N+4 Rn Rn-4*N
DB decrement before Ro-4*N Rn-4 Rn-4*H




e uA. @a-ana ¢ au

Addressing Description Pop =LDM Push =STM
Mode

FA full ascending LDMFA  LDMDA STMFA  STMIB
FD full decending LDMFD LDMIA STMFD STMDB
ER empty ascending LDMEA LDMDB STMEA STMIA
ED empty descending LDMED LDMIB STMED STMDA

Syntax: SWP{B}{<cond>} Rd, Rm, [Rn]
SWP tmp = mem32[Rn], mem32{Rn] = Rm, Rd = tmp
SWPB tmp = mem8[Rn], memB[Rn] = Rm, Rd = tmp

Syntax: SWI{<cond>} SWI_number
SWI 1lr svc = next instruction
Sp3r_sve = Cpsr
pc = vectors + 8§
cpsr mode = sve
cpsr I = 1

Syntax: MRS{<cond>} Rd, <cpsr|spsr>
MSR{<cond>} <cpsr|spsr> <fields>, Rm
MSR{<cond>} <cpsr|spsr> <fields>, #immediate

MRS Rd = psr
MSR psr{field} = Rm
MSR psr{field} = immediate

Syntax: LDR Rd, =constant
ADR Rd, label
LDR Rd = 32-bit constant
ADR Rd = 32-bit relative address

Condition Mnemonic

Mnemonic Name

EQ egual

NE not equal

CS/HS carry set/unsigned higher or same
CC/LO carry clear/unsigned lower
MI minus/negative

PL plus/positive or zero

vs overflow

vC no overflow

HI unsigned higher

LS unsigned lower or same

GE signed greater than or equal
LT signed less than

GT signed greater than

LE signed less than or equal

AL always({unconditional)
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1. 2a1@lau subroutine TUsunsuA 4N assembly was ARM d@mfumatunnfiqauasa- taaiign
vaadiayagenils Tasdmuaduminduduuasdaya Wiivaglu register RO, 31U 129
‘uauamuaq’iu register R1 Td@1 max ndunnlu register R2 waz@1 min nduunlu rgister
R3 wdoa1n3unlE subroutine wir@1was RO, R1 vsdiasnaau dayaflddauiaiu byte

(30 A:uuu)

.text
.global _startup
_startup:

idr sp, =stack start

ldr r0, =data_start

1dr rl, =data_end

sub rl, rl, r0
@ call subroutine

bl findmaxmin
€ using data below, should return R2 = 10, R3 =1
@ terminate

swi 2
@ oo ——————————_
@ findmaxmin - find maximum, minimum value in the data set
d return value in R2, R3
€ input R0 - start of data
é Rl - number of byte
@ output R2 - max value
e R3 - min value
B e e
findmaxmin:

@ ... put your code here ...
.bss

.align 4

stack_start: .word 0
.word 0

.data
.align 4

data start: .byte 6,2,7,10,1,4,3,5,8,9
data_end:

.end



