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1. audnuuzuadlulasTusiaimadsalull Wiseyindialaiudnuaiz ARM Microprocessor
dalaitlaidgursassyladaauinld via luly Whadurausznau (10 @ziluu)
(wunaue): dnau T4/l ld Weonsatdradiefoudor ga us a9 laldasuuu)

1) dluTusisagasauin 32 bit

2) dyadrdouunn 16 bit

3) dartlaanssuuasnisaanuuuiduiuy RISC

4) Mgan1flaunssuTunisidinfiontirzalnudiuuy Load/Store

5) 1daa1tlnanssunitaaudauu von Nuemann
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2. 91n dataflow model was ARM Tusu Widuasewineda component (a) - (k)
Auduwas block (1) - (8) Tu dataflow #Auanelugui 1 (10 Azluu)

data

a) Address Registers
b) Data Registers

c) Register Files

c) Incrementer

d) Decrementer R15 fzg———
e) Instruction Decoder PC result
f) Data Decoder RnlA Rm|B
g) Sign Extend )
h) Unsigned Extend [ZD ,A,,B ,Acc
i) Barrel Shifter N C)
j) Multiply Accumulator C) /
k) Arithmetic Logic Unit
y
7
sufi 1. dataflow diagram of ARM core ‘@.
] g “"__“] |
address
1.
2.
3.
4,
5.
6.
7.
8.

970 $18n19Uad component (a) — (k) asuan®a component ﬁ"l:iﬁazﬂu dataflow model wa3d
ARM u1 2 dia
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3. 91n dataflow model was ARM Tuguit 1 asafuranis flow wasdiayailia ARM iaudn
Y, & ¥ o, 3 ‘¥
Fosialull (lawnzdunauwanis execute @1ds liigiavsu fetch/decode) (10 azLiuu)

8. MOV RO, R1
dayauad R1 gndorinuain (3) wrunne bus A § (5)
w¥oanllu (5) sediayanduludo (3) sirunio bus result TuiAuTusiiumis RO

MVN RO, R1, LSL#

ADD RO, R1, R2

TST R1, R2

MUL R1, R2, R3

B LABEL
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4. p9asu1ainvinluidl Operation ASL Tu Barrel Shifter (2 Azuu)
° YR o . o, =g
5. fruunlandogiuaas Register ad ARM tiusoli (8 azLUU)
RO = 0x00000000 R1 = 0x00000001 R2 = 0x00000002 R3 = 0x00000003
R4 = 0x00000004 R5 = 0x00000005 R6 = 0x00000006 R7 = 0x00000007
R8 = 0x80000001 R9 = 0x90000001 R10 = 0x10000000 R11 = 0x11000000
R12 = 0x12000000 R13 = 0x13000001 R14 = 0x00000000 R15 = 0x40000000

s . = . < N PN -1
UFAIINAT Register Inudnuntaslunaziudauiiuatla 1iia ARM execute Fdusialuil
Anualiidrdoluusiasdialuiadaciu uasynddasusiufisiumis 0x40000000

1) MVN RO, #1

2) MOV RO, R1, LSL #1

3) MOV RO, R1, LSL R2

4) MOV RO, R8, ASR R3

5) ADD RO, R1, R2 LSL R3

6) BIC RO, R9, R3 ROR R1
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6. 3nN1sMaaaclu Lab dvdiudrTudasine waz ssysuntisaasgunsal (10 @suuu)
1. uasevinaadld CPU ARM su LPC wDe UIWN
2. Crystal feauuuasavaaacliiaind _ MHz &2 CPU auisavionuilainud
e __ MHz

3. duwasasdeldlunissimuamiuiifu CPU @av99s

4. Baudrate Fol#Tun1sTusunsu Flash uuga CPU @a

5. Tusunsuldlunrswisunaanur$8ain
TusunsuAldlun1sTusunsu hexfile ao flash ®an

6. ?1ngUTEUILLNLIUDS qﬂnszﬁsia"luﬁuuua%wmaao (Aaununsan anduludi
aunsatuusgil)

CPU

Uu RESET

yu LOAD

Port 1 Pin 24 (P1[24])

USB connector

Serial port connector

Power supply connector

Push button switch d113u input
. LED @ w¥unisuaaona output
0.Buzzer/Speaker

S @ e N oA~ O~

fnsdy Sundwin
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ARM Instruction Set

Barrel shifter operations

da-ana

Mnemonic Description Shift Result

LSL Logical shift left x LSL y X << y

LSR Logical shift right x LSR y (unsigned)x >> y

ASR Arithmetic shift right X ASR y (signed)x >> y

ROR Rotate right %x ROR y ((unsigned)x >> y)I(x << (32-y))
RRX Rotate right extended x RRX (c flag << 31)|((unsigned)x>>1)
Barrel Shifter Operations

N shift operations Syntax

Immediate $immediate

Register Rm

Logical shift left by immediate Rm, LSL #shift imm

Logical shift left by register Rm, LSL Rs

Logical shift right by immediate Rm, LSR #shift_ imm

Logical shift right by register Rm, LSR Rs

Arithmetic shift right by immediate Rm, ASR #shift_imm

Arithmetic shift right by register Rm, ASR Rs

Rotate right by immediate Rm, ROR #shift imm

Rotate right by register Rm, ROR Rs

Rotate right with extend Rm, RRX

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

MoV
MVN

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

CMN
CMP
TEQ
TST

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

ADC
ADD
RSB
RSC
SBC
SUB
AND
ORR
EOR
BIC

Syntax: MLA{<cond>}{S}

Rd = N

Rd = ~N

flag set : Rn + N

flag set : Rn - N
flag set : Rn * N
flag set : Rn & N

Rd = Rn + N + carry
Rd = Rn + N

Rd =N - Rn

Rd = N - Rn - !{carry}
Rd = Rn - N - ! {carry}
Rd = Rn - N

Rd = Rn & N

Rd = Rn | N

Rd =Rn " N

Rd = Rn & -N

MUL{<cond>}{S} Rd, Rm, Rs
Rd = (Rm * Rs) + Rn
Rd = Rm * Rs

MLA
MUL

Rn, N

Rd, Rm, Rs, Rn

Syntax: <instruction>{<cond>}{S} RdLo, RdHi, Rm, Rs
[RdHi,RdLo] + (Rm*Rs)

SMLAL
SMULL
UMLAL
UMULL

[RdHi,RdLo] =

[RAHi,RdLO]
[RAHi,RdLO)

[RAHi,RdLo] =

Syntax: B{<cond>} label
BL{<cond>} 1label
BX{<cond>} Rm
BLX{<cond>} label | Rm

BL
BX
BLX

pc
pc
pc
pcC
PC

label
label, 1r

Rm*

Rs

[RAHi,RdLo] + (Rm*Rs)

Rm*

Rs

next

instruction

Rm & OXFFFFFFFE, T = Rm & 1
label, T = 1, 1lr
Rm & OXFFFFFFFE, T = Rm & 1, lr = next instruction

= next instruction

Syntax: <LDR|STR>{<cond>}{B} Rd, addressingl
LDR{<cond>}SB|H|SH

STR{<cond>}H

LDR
STR

Rd, addressing2
Rd, addressing2
Rd <- mem32{address])
Rd -> mem32[address]}

fnau
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LDRB
STRB
LDRH
STRH
LDRSB
LDRSH

Rd <- mem8[address]
Rd -> mem8[address]
Rd <- memlé6faddress]
Rd <~ memlé6[address]

da-ana

Rd <- SignExtend(mem8[address])
Rd <- SignExtend(memlé[address])

index method Data Base address Example

Preindex+writeback mem[baset+offset} base+offset LDR r0,[rl,#4]!
Preindex mem[base+offset] not update LDR r0,[rl,#4)
Postindex nem(base] basetoffset 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 Rn!
Mode Address Address

IAa increment after Rn Rn+4*N-4 Rn+4*N
IB increment before Rn+4 Rn+4*N Rn+4*N
DA decrement after Rn-4*N+4 Rn Rn-4*N
DB decrement before Rn-4*N Rn-4 Rn-4+*N
AddrMode Description Pop =LDM Push =STM

FA full ascending LDMFA LDMDA STMFA STMIB

FD full decending LDMFD LDMIA STMFD STMDB

EA 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], mem8[Rn] = Rm, Rd = tmp

Syntax: SWI{<cond>} SWI_number
lr_svc = next instruction

SWI

SPSr_svC = Cpsr
pc = vectors + 8
cpsr mode = svc
cpsr I =1

Syntax: MRS{<cond>} Rd, <cpsr|spsr>

MSR{<cond>} <cpsr|spsr> <fields>, Rm
MSR{<cond>} <cpsr|spsr> <fields>, #immediate

MRS
MSR
MSR

Syntax: LDR Rd,
ADR Rd,

LDR

ADR

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

=constant
label
Rd = 32-bit constant

Rd = 32-bit relative address

Condition Mnemonic

Mnemonic Name

EQ equal

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)



