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1 Study ARM Step by Step

L

= —ARM ABC

> The ARM Processor
455

v" ARM:Advanced RISC Machines
v' RISC:Reduced Instruction Set Computer(igEiigs <)

< R B AR FLdY B 88

ARMX 5 TE M IESREX A ERBR T EFEEH
PRI THIT, B 5 5 SR8 4 P & A Y A FE R B 4k
R
(1):F P (usr): EBREFHITER
Fires:
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2 Study ARM Step by Step

rOr1,r2,r3,r4,r5,r6,r7,r8,r2,r10,r11,r12,r13,r14,r15,

CPSR
(2):FIQ(fiq): ER E IR X s B E A FE
Hfres:

rO,r1,r2,r3,r4,r5,r6,r7 r8_frq,r?_frq,r10_frq,r11_frq
J12_frg,r13_frg,r14_frq,r15,CPSR
(3):IRQ(irq) i@ F H i 4b 3

Hras:
rOr1,r2,r3,r4,r5,r6,r7,r8,r2,r10,r11,r12,r13_irq,r14_irq
I15,CPSR

(4):EHE (sve) BIFERFRIPER
Firas:

rO,r1,r2,r3,r4,r5,r6,r7,r8,r9,r10,r11,r12,r13_sve,r
14_svc,r15,CPSR
(5):Fp 1k (abt) FFfif 25 R I
e
ro,r1,r2,r3,r4,r5,r6,r7,r8,r2,r10,r11,r12,r13_abt,
rl4 _abt,r15,CPSR
(6):REX (und):REXIES
e

rO,r1,r2,r3,r4,r5r6,r7,r8,r2,r10,r11,r12,r13 _und
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5 Study ARM Step by Step

I14_und,r15,CPSR
HERRFIEEHITH IREZEINPEBEHETIRQ A
IRQALFE2FE I, IX A AL I 2R FAr 1 3_irqFr1 4_irq, A
=r13F0r14.

=B

R15: F2FiTEies. program counter iifs @A T —FKEHIT
HsSmA = EESITIIES.

R14: {PITHHEES TR BL 1,155 R15 BUEIZK.

R13: 1EHERFSET(SP) @ HE £ BOOT 127 B4 r1 3 #1ia 1k Ak
NEERR DECAYHER.

FEAERF AN S FENERTEHELE RO, S5
KX LB N2 2] & 728

P REXAEIEXADLETE
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+ Study ARM Step by Step

UNDEFMODE DEFINE Ox1b (00011011)

MODEMASK DEFINE  Ox1f (00001111)

NOINT DEFINE  0xcO (11000000)
mrs r0,cpsr RS FFEEE 0
bic r0,r0,#MODEMASK 38 cpsr PIEEPUALER

orr  r1,r0,#UNDEFMODE | NOINT
FE 10 FY{EE /9:11011011 A fFiXe 1l
msr cpsr_cxsfrl 3 rl PEXEIRS S a8
,cpsr ZIERER:
,cpsr[8:7]=11 1B F £ 1k IRQ A1 FIQ FhiT
,Ccprs[4:0]=11011 RbIRERM THEARTUAREX

Idr sp,=UndefStack FOHERRA AL B 1X 24 SP

< ARM &HF 845
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5 Study ARM Step by Step

v ARM & 16 4> 32 iy registers(rO Z r15).

v orlS REEFITEES PCr14 (linkregister) fFfEF12FF A
IR B Mtk r13 AR L.

v ARM BH—NMHETREFIRZ register:CPSR.

v —Lregisters(r13.r14)ERE L AR SFEHR instances,
Eb2n IRQ 4h IR 2SR T X A R B2 A r13_irq F r14_irg

v ARM FEFIAAZRRN, B FEFIRE IR
BHEMAE LA,

» ARM Instructions
< IES R
vV ZRIESTHE

ADD Add [RA] Opl+0Op2
ADC Add with carry [RA] Opl+0Op2+C
SUB  Subtract [RA] Opl-0p2
SBC  Subtractwithcarry [Rd] Opl-0p2+C -1
RSB Reverse subtract [RA] Op2-0pl
RSC  Reverse subtract with carry

[RA] Op2-0Opl+C -1
MUL  Multiply [RA] OplxOp2
MLA  Multiply and accumulate

[RA] RmxRs+Rn
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6 Study ARM Step by Step

vV HLIRTEIES

AND Logical AND [RA] Opl Op2
ORR Logical OR [RA] Opl Op2
EOR Exclusive OR [RA] Opl Op2

BIC Logical ANDNOT [Rd] Opl NOTOp2

v BRI FE ST

CMP Compare

;Set condition codes on Op1 - Op2
CMN Compare negated

;Set condition codes on Op1 + Op2
TS Test

;Set condition codes on Op1 Op2
TEQ Test equivalence

;Set condition codes on Op1 Op?2
vV B IBIZ Y, IaIELTE

MOV Move [RA] Op2
MVN Move negated [RA] NOTOp2
LDR Load register [RA] [M(ed)]
STR Store register [M(ea)] [Rd]

LDM Load registers multiple

6
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7 Study ARM Step by Step

;Load a block of registers from memory

STM Store registers multiple

;Store a block of registers in memory

“F

= ADDS r3,rl, 12 &5
ADD r3,rl, r2 R1ITX3Y?

WaRA S EH, BIRBITFHERTISEIRR
SH R RHEIRETL

< IETHHRHIRIT

JLFFRARNARMIE S RIE 2 — P ANEA 1488, R £ CPSR
R SRR S R IEE N SN 58S A BT AN ZEN R 2T
FHEXKMMEESHNEE.

an:
Add r1,12,r3 XI5 RSB IT I TR IE:
[r1] €« [r2] + [r3]
R NFTEHNESHAEEFERITT
ADDEQr1,r2,r3
XFIESREY CPSR BRy Z-bit )5 1 A BITINERIE
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s Study ARM Step by Step

IFZ=1THEN [r1] € [r2] + [r3]
. add

Example 1:

IFx=yTHENp=q+rELSEIFX<yTHENp=qg-r

B X y. 0 ar 23EFE 0,11,12,1r3,r4 fh
CMP rO,r1 ;compare xandy
ADDEQr2r3r4  IFx=yTHENp=q+r

SUBLS r2,r3,r4 ELSEIFX<yTHENp=qg -r

Example 2:

IF (a=b) AND (c=d) THENe=e + 1;

Big.a b, c.d e 23FE r0,r1,r2,13,r4 Fa
CMP 10,1 Compare aand b
CMPEQT2,r3 If a =P THEN compare cand d

ADDEQ r4,r4,#1 if c=dthenincrement e by 1

S ED X
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9 Study ARM Step by Step

v BB FHFEZunconditional branch
B Next ;branch to "Next"
v BREER
NERCPSRAY Z-bit;Z20RY, Bk%e. 20 T
MOV RO,#20 ;load the loop counter RO with 20
Next ;body of loop
SUBS RO,RO,#1 ;decrement loop counter
BNE Next repeat until loop count = zero

v RS (UTRERFIAM)
BL Next ;branch to "Next" with link

XFER T HARTARRER SHVE AR Bk 2 FREF AL
[r14] €« [PC] ;copy program counter to link register
[r15] € Next ;jump to "Next"

< Data Movement Memory Reference Instructions

v M—1Register Copy#idEE| 5 —"Register

MOV r0,#0 ;[r0] € O; Clearr0

MOV r0,r1, LSL #4 [r0]€ [r1] * 16

MOVNE 3,12, ASR #5  ;IFZ=0THEN [r3] €[r2]/32
MOVS rO,r1, LSL #4 ;[r0] € [r1] * 16; update

3L 102 W
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10 Study ARM Step by Step

condifion codes

MVN r0,#0 [r0]€ -1; the 1's
complement of Ois 111...1
MVN rO,r0 :[r0] € [r0]; complement the
bits of r0
MVN r0, #0xF ;[rO] € OxFFFFFFFO

v FtEss S S iR
LDRrO,[r1] ;load rO with the word pointed at by rl
STR r2,[r3] ;store the word in r2 in the location
pointed at by r3
LDR rO,[r1,#8] effective address=[r1] +8,rlis
unchanged
LDR rO,[r1,#8]!
;effective address =[r1] +8, [r1]<[r1] +8
LDR rO,[r1],#8
.effective address = [r1], [r1] €[r1] +8

» Examples

<> aER

s=A:-B=al -bl+a02-b2+a3-b3+..+an-bn

10
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11 Study ARM Step by Step

MOV r4,#0 ; clear initial sum in r4
MOV 15,#24 ;load loop counter with n (assume 24 here)
ADR 0, A ; 10 points at vector A
ADRT1,B ; r'1 points at vector B
Next

LDR r2,[r0],#4 ; Repeat: get Ai and update pointer to A
LDR r3,[r1],#4 ; get Bi and update pointer to B
MLA r4,r2,r3,r4 ;s=s+ AixBi

SUBS r5,r5,#1 ; decrement loop counter
BNE Next ; repeat n times
< FRIF SRR

EEE PN 1 6-Dyteny &

ADR 0, String1 ; 10 points to the first string
ADR 1, String2 ; r'1 points to the second string
LDMIA rO, {r2-r5} ; get first 16-byte string inr2 tord
LDMIA r1, {r6-r9} ; get second 16-byte stringinré tor9
CMP 12,16 ; compare two 4-byte chunks
CMPEQT3, r7 ; if previous 4 bytes same then
compare next 4

CMPEQ T4, 18 ; and so on
CMPEQTS, 19

BEQ Equal ; if final 4 same then strings are equal

11
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12 Study ARM Step by Step

NotEQ
------------------ ., if we end here then string not same
Equal
< F-12 )5 A A
SUBT. ; This is the first subroutine
STMFD r13, (r0-r4, Ir) ; save working registers and
link reqister
BL SUB2 ; call subroutine SUB2
LDMFD r13, (rO-r4, pc) ; restore working registers and
return
SUB2 ; a subroutine called from SUB1
MOV pc, Ir ; return (copy link register to PC)

FREFIARBYHERZEN 2 FE< BL LI i8R [ ik fR 77
12
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13 Study ARM Step by Step

£ RI4(IR) B R—PFEF AR S — N FERF BB TE
R14 W P F2Fr A AE S8 LR R E.
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14 Study ARM Step by Step

=5 S B

>ATE

FIARM, #RIEZMETHRARKS|S, SISEFERRM
BEBITHSE —BRIRHRE, AEFUSICA4BOXABIRRNITSIS
2R AR A B TR

>R

<45 BOOT 48 ox==#:FLASH ROM
R ARG, S3C44BOX AL 5 4 T -

14
102 T

& EF1T(Nick)
Mail:Micro9229 @yahoo.com
MSN:galaxyé12@hotmail.com;
QQ: 86297143
Mobile:13661135773




15 Study ARM Step by Step

0x1000_0000

Y

0x0e00_0000

0x0c00_0000

0x0a00_0000

0x0300_0000

0x0600_0000

0x0400_0000

0x0200_0000

0x01c0_0000

0x0000_0000

Y
RO wﬁg@gﬁ? RAM 214i8116/32MB
oy - Refer to
SROMDRAM/SDRAM SAIBMEII2MB } Table 4-1
(NGCSE6)
g {
:jr?ggshg} S
g [
:jr?ggsh:} 32MB
g : 256MB SA[27:0]
{fggsrg} 2ME Accessable Region
g i
:jr?ggsrg} 32MB
" SROM :
(NGCS1) 32MB
g F Special function
Registers (4M bytes)
> . >

Y

NOTE: SROM means ROM or SRAM type memory

M EBRLE®, S3C44B0X M KF U= @A
32M*8=256M. F1 S3C4510B R[E,S3C44BOX L IEIF A X
¥ Memory Remap.

®&ﬁBOOT ROM

S3C44BOX EHAAA ROM, Hittwiishz ROM gt
RENFEBENTEREFNRBMENE, L Boot ROM

& EF17(Nick)
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16 Study ARM Step by Step

image.
£ S3C44BOX i& i £F 8 MEMI nGCS[7:0] F sk sz
ROMBRIZERE MR ROM B RHEEER nCE A
S3C44BOX MIER) NnGCSO #HiE(MTHE), HMIEHFH ROM
ARE1E S3C44B0OX B bankO stz ) (W TE B EE).
M_EmERHUE R E AT LAE B BANKO BufEiasthilt 7y Ox0,
S3C44BOX E R A E M HIRS &, LIREZM OXO it FF A HATHE
FF.BTLA,S3C44BOX RA NN EIETTHI S — BRI AEELE MR
57E BANKO gy ROM B FHF AR AD.
FNEMAFZ:
v 8 FLASH ROM @1 T~ &7 BANKO
v 38 BOOT image £ FLASH ROM
XEFE—PMRRERAT BT .
Boot ROM W #{#E = % % & (Data Bus Width) H
S3C44BOX ME M OM[L1:0]MEUESRRE:

Table 4-1. Data Bus Width for ROM Bank 0

OM[1:0] Data Bus Width
00 B-bit {kyyie)
01 18-kt {half-word)
10 32-bit {word)
11 Test Mode
RIS RAIEE

16
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17 Study ARM Step by Step

) S3C44B0X EEPROM/
Flash
" ol
OMID] bl | » Azt
OM[1] DATA[15:0] |« »| DO15:0]
DATA[150]
nGCS0 »| nCE
—+ nOE | nCE
AWE »| nwE

Figure 4-3. The Half-Word Boot ROM Design with Half-Word EEPROM/Flash

?

® w3 BOOT image &
FLASH ROM?

<BOOT &9 = Z=zp A€

® REIAbHFEEIER

FE Hif& £ 3 (Exception Vector Table) 2Boot

17
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15 Study ARM Step by Step

ERERFAEBRZNMTT BERERFZEAZEEEE
WIBREAFEFIROZTT, —BLZEHHT, LIERTESBED
B E|MOXO I FF IR F B R R ERFHENME

(fR#E T HRETEE) IS REIETT. S3CA44BOXALIE
A X FMemory Remap, XEME, —BX 4T,
2R g E|Flash MemoryrigiException Vector
TableEL£E—HE.

XJFS3C44BOX, HittOXORHI R E T R EBR R

BRI 2 Bk s < BAR M R T IR IR ER R A
7 A FRFE SR ST K.

INRFEBOOtH T & 1L 72 HR AR AN AN &Y R BT, AR A

INTHY R TR E R B AT IAOK.

b ResetHandler ;for debug

b HandlerUndef ;handlerUndef

b HandlerSWiI ;SWI interrupt handler

b HandlerPabort ;handlerPAbort

b HandlerDabort ;handlerDAbort

b. ‘handlerReserved
b HandlerlRQ
b HandlerFIQ
TFo
=
i Pabort & Dabort

X5 ARM 4bIEERRIE, BTRAER T IREHEE-—IRIZA
HIEMIES B2 FHIt, EEIR/feSHEIEEF AN FED
18
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19 Study ARM Step by Step

FRBAMAIAX 2R, AR EME, XEFEHERETHF
figlh B RN = E RN FE, AXEFEEHE MMU F8x, £ ARM
F e DataAbort 1 PrefetchAbort &i#FR 7 Memory abort

?

®  sBootpREB|REMASP
¥, BOOT#n 1128k ?

@ WG IER

ARM7TDMIZ #Fé6FOperation Mode:
v' User Mode

FIQ Mode
IRQ Mode
Supervisor Mode
Abort Mode
Undefined Mode

BOOTHRZE N EMEXEZ R XFEVRCEREFRS
Zrfras (SPSR) A HEAR E ST

RATEVIIRCIPLEEARBUR T PR 7 ARLL R, AR
AGTENEPLEEIRELE —RRINEESHERMLIORE W
REA TIRQH L, U IRQHEE R KT E 1k

NSRNINIENIRN

19
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20 Study ARM Step by Step

@ WEIFEHF

BFBITEAFEG SEBEANBAF A —F (R e, 70 bR
58, BOOT AN E X I (- #1791 8a 1k TR A B Fe B Hr ok
BEHSEERRTH S8FE TEI L ES:

v XWatchdog Timer

v ERFTER AT

AHETRERSFEERE OS BERNEFHRT.
ttBootfyH1T & I A2 Hp B LA dA Mo R AR AR FR o FP BT Bkt
ABENE CPU MR &S FEes SRS & E25(ARM
By CPSR FHfFa3) KT

v Ylia{ePLLANRY b
PLLEY MR E w2 N s TIEE 50,

v {IEERAM

S3C44BOX{¥ F—2H T A FRINBE & 23 SRz b
MEMESIE/ SR1E, B X AR RE S FRRIE,
AILOREINPEIR DA T E G [0 A, EN R GHIES
(FIEARASFICAS) ESH X EFEZFRBITREI3 ™M
Ox1C80000(BWSCON)FH 511 &5 1725 (MEMORY
CONTROLLER SPECIAL REGISGERS) 3k 52 BX .

v EHRWEIDRAM, BIIEEEFEF

— PNARMHARO, RWHRIZI=ZNEEAHERL, EFROAK
BE, RWEEBHIHREHNERTE, HIZRVIREHNERE
TE(5TEXT, DATAFIBSSAEITR) o

RO ZRIEM, HIZTHRMERR LALE, FTLA,
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21 Study ARM Step by Step

FBTHI R, RORA IR EFashE. -
RWEZ AT LURERY, FTEA, fEIBfTRYASRAA U5 e

# ZISDRAME; & SRAM &, Fir LI BoOt ZXGRW B & ) ZI

RAMAR, FRZIERES, PURIERZFF A DUERBIZTT.
fRIFERE A THFF S RICR ZRAVRIAFI SR HAE

| Image$$RO$$Base | - ROEs#E i tiE
| Image$$ROJ$LIMIt | . RO HRMHEANT
| Image$$RWE$Base | : RWES#HE i ik
| Image$$RWSSLImIt |  : ZIERZS RN 1
| Image$$ZIi§IBase | o LIt bt
| Image$$ZI$$Limit | L ZIER SR bR N
e
2 D

XEEFR S I EEIRIE S s XY
ro-basefirw-basefyig & KT+ HFEIHY.

21
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22 Study ARM Step by Step

LR CIESIERF, HREB_MERNYIGBENARRSS

> MITIHRIE BRI S T
® BBk

R R IRHHT T #MEEE X FW R I BOOT hARBISN RIZE

T

22
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23 Study ARM Step by Step
GET .\inc\option.a
GET _\incimemcfg.a

+
INTPND EQU 0x01e00004
INTMOD EQU 0x01e00008
INTMSK EQU 0x01e0000c
I_ISPR EQU 0x01e00020
|_CMST EQU 0x01e0001c
WTCON EQU 0x01d30000
PLLCON EQU 0x01d80000
CLKCON EQU 0x01d80004
LOCKTIME EQU 0x01d8000c
REFRESH EQU 0x01cB80024

v
USERMODE EQU Ox10
FICODE EQU Ox11
IRCMODE EQU Ox12
SVCMODE EQU 0x13
ADORTMODLC Cau Ox17
UNDEFMODE EQU Ox1b
MODEMASK EQU Ox1f
NOINT EQU OxcO

v

GBLL THUMBCODE

f Yes

[CONFIG)}=16

Noi

& EF17(Nick)
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THUMBCODE SETL  {TRUE] THUMBCODE SETL  {FALSE]
CODE32 CODE32
‘I, I

MACRO

SHandlerLabel HANDLER &HandlelLable

&HandlerLabel HandlerFIQ HAMDLER HandleFIQ
sub sp,sp.#d /’“*\ HandlerFIQ HANMDLER HandlelRQ
stmfd spl {rO} HandlerUndef HANDLER HandleUndef
Idr r0,=&HandleLabel HandlersWi HAMNDLER HandleSWiI
Idr r0,[r0] w7 | HandlerDabort HANDLER HandleDaborf
str r0,[sp,#4] HandlerPabort HANDLER HandlePabort]
Idmfd spl {r0 pc]
MEND
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24 Study ARM Step by Step
& hwrsiiz

v IR

SNTBRRZIRZ A TR, S3C44BOXAH — iz
e REESMREERN T, WMTE:
SINER R TR

> S3C44B0OX

— I:P _

 ——— 5 A%
HINER b BT T

= SN AR TR A R TR fh Sl A S R T 28 A0
BRES L, PHEHRWEXNMESERE—TED
T ES W AFME S AR MRRBRIE AT H—
PMEERILITR, HAEX R A ARMB RS

BEARMAZ RAEARMAZFESEF L A S Hij[o Hi
MEX.

ARMEK i) B R UAURE M O x Ottt Fia . =
Z8XAFTHZTEA, 85— 1Tk ER, LEBRSE
SNBAEE MOXOHIE FHRHI 7 E R If R B R PR NMLE

(AT ERMHE) B RIFIETT.

il Sk EN
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25 Study ARM Step by Step

S3C44BOX Ay Fp 2 ) 28 S35 A8 1 T AL ERAR 3

18 A 745 7 (NON-VECTORED INTERRUPT MODE)

= P lER (vectored interrupt mode)
AT LUB I AR & A i H & 228

INTCON(OxO1EO0000) & #fE A AR — MR :

INTCON][2]: This bit disables/enables vector mode for IRQ
1: = Non-vectored interrupt mode
0: = Vectored interrupt mode

TEARBA RS A EE R ETER
INTCON=0x1;

AENFEHEXSETENLAELT . WE AR

® HEHHRT:

EINTf ERTEE R
H A I ARM #% »| b HandlerIRQ IsrIRQ HandleEINTO

CPUMIEIE = R {EOX18(IRQ) &b 11T %4k
HOR
b HandlerlRQ,
R EBEIsIRQEFIFZTT & E A~ HandIeEINTORY
B, XMEAFITLEREFERIE, BRLEN
#HFPC,
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26 Study ARM Step by Step

® EEHEL

EINTO R L&
o 42 2 ARM #% »| Idr pc,=HandlerEINTO »| HandleEINTO

MEEPEELLER, 98HPEX TS T —IT
B RRITISIRQ TR - L EEHKE T ik S 2
AORZ R L, FR I AT I e 8 AR 20 T b IR AR T E R

\\\\\

FEREPIEXT, ShiTL4ER, CPUSBERIRE
R AR R R RTSR BN SR I, BB R AR S5 B A RV R btk
EE|PC

Bian: F&EF=AEEINTOFT, HBACPUZ BEBkAEE|0x20

Hikh (MAZ0X18) |, ZAHIESE:
|dr pc,=HandlerEINTO,
X SR TE TR S5 FIFZRAINERIPC, FHi1E
AR FEAR R B9 H BT AR 55 A2 IR X P Hi ik =[], =
&2 R BT

HandlerEINTO
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27 Study ARM Step by Step

sub sp,sp,#4
;decrement sp(to store jump address)
stmfd sp!,{r0}

;PUSH the work register to stack(lr does't push because it
return to original address)

Idr rO,=HandIeEINTO
load the address of HandleEINTO to rO
Idr r0O,[r0]

Jload the contents(service routine start address) of
HandleEINTO

strr0,[sp,#4]
;store the contents(ISR) of HandleEINTO to stack
[dmfd sp! {r0,pc}
;POP the work register and pc(jump to ISR)

= AE P T AR S

WNER o rh s =, CPUBKEE ) a8 = P R R I0
X18(IRQ) & FFaTIT Z AL FEL
b HandlerlRQ,
mAZE T
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25 Study ARM Step by Step

el

IMPORT Image$$ROS$SLimit]
IMPORT Image$SRWS$Base|
IMPORT [Image$$Zi$5Base|
IMPORT Image$$ZI$SLimit|
IMPORT Main

v

AREA  Init, CODE, READONLY

b ResetHandler
b HandlerUndef
b HandlerSwiI

b HandlerPabort
b HandlerDabort
b

HandielRQ

Handler[RO>—> MACR“

HandlerF’abo@—b MACF%

HandlePabort

HandleFI1Q

MACRQ

MACR%—(HandlerU ndef
HandleUndef HandlerSWi

HandlerFIQ

b HandlerIRQ
b HandlerFIQ

HandlerDabort

ResetHandler

HandleDabort

HandleSWI

ResetHandler

Idr r0, =WTCON
Idr r1, —0x0

str r1, [r0]

Idr r0, =INTMSK
Idr r1, =0xO7HHf
str r1, [r0]

PAGE
3
HandlerlRQ
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29 Study ARM Step by Step

sub sp,sp,#4
;decrement sp(to store jump address)
stmfd sp!,{r0}

;PUSH the work register to stack(lr does't push

because it return to original address)
Idr rO,=HandlelRQ
Jload the address of HandIeEINTO to r0
|dr rO, [r0]

load the contents(service routine start
address) of HandleEINTO

strrO, [sp, #4]
;store the contents(ISR) of HandleEINTO to stack
ldmfd sp!{r0,pc}

;POP the work register and pc(jump to ISR)

B, XHERZREFBE] THondlelRQAMETT JBB4A
HondleRQUWEIFE EZ /PRt EiRiEF Bk 757
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50 Study ARM Step by Step

EHRERFPX—BRKE:

7* Setup IRQ handler *

|dr r0,=HandlelRQ ;This routine is needed

|dr r1,=IsriRQ ;if there isn't 'subs pc,Ir, #4' at
0x18, Ox1c

str r1,[r0]

M EEXERBEATATAEE: fEoootyliafk FIRHE,
Fr5AHaNdIeRQIZEWMW T, W FHENE
IsrIRQ.

AT A AT S, SR B 8 AR i &2 A Y, CPUBKEEZ]
IsTRQEBTISIRQE | AR, AT ERAFE 7 H00
FR BT AR 55 2 Fr AU 2 dR st k.

MEEREMEILEER, FFAEREZIZT T —BIsIRQ

FBD SR b Fp IR, T E AP T AR 55 42 Fr IO 2 dn st it

? BOOT AR ZIX - 1EIf 2
A FTA R IR B8 T & A R AR B E] T 0x184b:
b HandlerlRQ
BOOTRMERFELLE T AT ATIAN T
F AN PR SIER BN ERRRITE—
T.
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31 Study ARM Step by Step

mEE

B

FAT

JEARIE H R SR L AP T AR 5512 FF S Gt AL

|_ISPR registerid & 7 L aiad /i, BT IABOOT
TEISTIRQ{L AL th & FH|_ISPR registerfIBOOTIZR
FR R B4R B B X B Th 3K 15 H T AR 55 72 Fr g

HE.

ISIRQIE T 7> 7| _ISPR register Sk iy /b iR, 28

JE:ILISPR 23R T HErgY A

ISrTIRQ ; using I_ISPR register.

(Nick)

Sub sp, sp, #4; reserved for PC
Stmfd sp!, {r8-r9}

Ldr r?,=I_ISPR

Ldr r9,[r9]

Mov r8, #0x00

Movs 19,19,Isr #1
Bcs %F1

Add 8, 18, #4
B %B0O

Ldr r9, =HandleADC
Addr9,r9,r8
Ldrr9, [r9]

31
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32 Study ARM Step by Step

STRr9, [sp, #8]

Ldmfd sp!, {r8-r%, pc}

EME R ENESPATISIRQHAET R IR, FitE 48
2 T AR S5 A2 P (AR A it HaNdIeEINTO, SR fE itk

HEMEEIPC,
BNEMNHEEBOOTR T 2 [ SLHOSHIR 1%,
TEAE R RN R i A 55 42 FF I B HandIe EINTO$E E A
Hhab =8, HINTOFR BT & £ T

mEENT
L4

ldr 10, =HandlelRQ
ldr rl=lsfRQ g : 4
sir r1, [r0] HandleUTXD!1 # 4
] HandleUTXD0 # 4
7 HandleSIO # 4
lsrRQ HandlellC # 4
sub sp.sp.#4 HandleURXD1 7 4
stmfd  sp! {r8-r9} HandleURXDO # 4
HandleTIMERS # 4
ldr r9,=_ISPR HandleTIMER4 # 4
dr r9,[r9] HandleTIMER3 " 4
mov 8 #0x0 HandleTIMER2 = 4
0 HandleTIMER1 # 4
movs 19,9 Isr #1 HandleTIMERD # 4
bcs %F1 HandleUERRO1 # 4
add r8.r8 #4 HandleWDT # 4
b %B0 X HandleBDMA1  # 4
1 HandleBDMAD  # 4
ldr r9,=HandleADC HandleZDMA1 # 4
add r9,ra.ré HandleZDMAD # 4
Idr r9,[r9] HandleTICK # 4
str r9,[sp.#8] HandleEINT4567 # 4
l[dmfd  spl{r8-r9,pc} HandleEINT3 # 4
HandleEINT2 # 4
HandleEINT1 # 4
HandleEINTO # 4

PAéBE | END

H
—
=)
N
=
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33 Study ARM Step by Step

MBOOTRIZ FF Fp BUiE B i X R UE W BT A R AR S5 A2 P Y

Eipthit P T2 ISR_STARTADDRESSHI{E MR N TH:
_ISR_STARTADDRESS
_ISR_STARTADDRESS + 4 HandleReset
_ISR_STARTADDRESS + 8 HandleUndef

H:T.
=]

£

_ISR_STARTADDRESS + 33*4 | HandIeEINTO

FB_ISR_STARTADDRESSHy{E 2 % /DIE?
EBOOTHIAH /> B =& —1~option.as 4
GET .\inc\opftion.a
Moption.asz#-F {18 L3k E_ISR_STARTADDRESSHIE X :
_ISR_STARTADDRESS EQU  Oxc7fff00
Y EOxc7fHO0X ME R URIE R AV B Z &2k
RIBEIRE E X H R 21T HSF/HandIeEINTOR ik J9

xc7fff00+(33*4) 13 H|=0xc7fff84

T S (33*4) k=84 (+ < El)

BR®A T ARk 5542 FF RS da ik, %‘iiﬂ‘]ﬁIW\TT?T%ﬁE RBEMC
= SR R HTINTORR 55 1Y R R AR S5 12 R IR 1R X A P T AR 55
%235 75 _ISR_STARTADDRESS+0x844b.

v EX TR IEF R

#define pISR_EINTO (*(unsigned *) (_ISR_STARTADDRESS+0x84))

wmE X
Mail:M
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31 Study ARM Step by Step

v SIMHHREER
Void EintO(void)
{
Bababa;
}
v BRIk SIEF RREE
_ISR_STARTADDRESS+0x84 4b
PISR_EINTO=(int)EintO;
FENHEANE =[RS EFRS]

BOOT ##EEE X:

AREA RamData, DATA, READWRITE
N (_ISR_STARTADDRESS-0x500)
UserStack # 256 ;cl(c7)ffa00
SVCStack # 256 ;cl(c7)ffb00

UndefStack  # 256 ;cl1(c7)ffc00
AbortStack #256 ;cl(c7)ffdo0

IRQStack # 256 ;c1(c7)ffe00
FIQStack #0 ;c1(c7)fffo0
A _ISR_STARTADDRESS

HandleReset # 4
HandleUndef # 4

HandleSWI # 4
HandlePabort # 4

34
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35

Study ARM Step by Step

HandleDabort

HandleReserved

HandlelRQ
HandleFIQ

:Don't use the label 'IntVectorTable',

Jbecause armasm.exe cann't recognize this label correctly.
;the value is different with an address you think it may be.

IntVectorTable
HandleADC
HandleRTC
HandleUTXDT
HandleUTXDO
HandleSIO
HandlellC
HandleURXD1
HandleURXDO
HandleTIMERS
HandleTIMER4
HandleTIMER3
HandleTIMER2
HandleTIMER1
HandleTIMERO
HandleUERRO1
HandleWDT
HandleBDMAT
HandleBDMAO
HandleZDMAI
HandleZDMAO
HandleTICK
HandleEINT4567
HandleEINT3
HandleEINT2
HandleEINT]

& EF17(Nick)

Mail:Micro%229 @yahoo.com
MSN:galaxyé12@hotmail.com;

# 4
# 4
# 4
# 4
# 4
# 4
# 4
# 4
# 4
# 4
# 4
# 4
# 4
# 4
# 4
# 4
#4
#4
# 4
# 4
# 4
# 4
# 4
# 4
# 4
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56 Study ARM Step by Step

HandleEINTO #4
END

@ WEIEHE
v b R YT

+ fRIRAES
ar ik FELB% A T CPU K E fth 51| F B He T AR 3
+ P{FAER(PHASE-LOCKED-LOOP)PLL
PR E - MEVIREET RE. SEBRBAESH
RHesmbE S 2 BMEME, M F=EIRERTFIES K
ERICHEEIME, LUAE SAESEMEE.
DIFRERR— &R T30, 290, BB =1IIEE,
WHIPLLEEFFAMBMAMESIRANIIGE, Hitk, &
F ] AR SMNBR S E SRR SN TIEME, LA
XA SR KBS TR ATIE AR S SR 7S
+ B[ TAITRES
B AEN I RRKMA B R EHEITIRE R —
& —IXRWDT R ER A — RSB E AL
" J 102 1t
& EF1T(Nick)
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37 Study ARM Step by Step

mEE

vV 3481 M
+ XHAE| 1A watch dog timer

Register: WTCON
Address: 0x01D30000
|dr r0,=WTCON ;watch dog disable

|dr r1,=0x0
str r1,[rO]
+ FFRTE i

AFERERFEERZ OS RERIEFHNTIE.
FHitk#E Boot Loader ByHITEILFE AT AN AN R (£
] F .

Register: INTMSK

Address: 0x01EO0000C

|dr r0,=INTMSK

|dr r1,=0x07ffffff ;all interrupt disable

str r1,[rO]
+ MEERH
HXFFRS
37
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35 Study ARM Step by Step

Register :PLLCON(PLL configuration Register)
Address: 0x01D80000

Register: CLKCON(Clock generator control)
Address: 0x01D80004

Register: LOCKTIME (PLL lock time count )
Address: 0x01D8000C

< PLLBRETENERLE

PLL_CLK
PMS setting

¢ |

" PLL Locktime @~ 0——

It changes to new PLL clock J
after lock time automatically

<> BREBEIIM
PLLCON Register FiskEZ & £ 47, AJLUBN B x
Register WARIKXFMEXEE FMWERMN, TEXD
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39 Study ARM Step by Step

KRAZI ESBCE 9 60MHZ

'M_DIV EQU 0x34
;P_DIV EQU O0x3
S_DIV EQU  Ox1
[ PLLONSTART
Idr rO,=PLLCON ;temporary setting of PLL
ldrr1,=((M_DIV<<12)+(P_DIV<<4)+S_DIV)
;Fin=10MHz,Fout=60MHz
strr1,[rO]

]

FIHE AL
PLLCON][19:12]= M_DIV( Main divider control)
PLLCONI[9:4]= P_DIV(Pre-divider control)
PLLCONI1:0]= S_DIV(Post divider control)

Follo = (m * Fin) / (o * 2*%s)
m=MDIV+8), p=(PDIV+2), s=SDIV
KA LEE:
M=0x34+8=0x3cC,p=0x3+2=5,5=1
Follo=(0x3c*10)/(5*2)=0x3c=60MHZ

< BRSMRIRBERT T
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10 Study ARM Step by Step

mEE

B

FAT

XN FEBIRFNNSOCE , ERREBRAZREMK
EEPMPTTE—EE (performance) MER
(cost), MUMEIRECERIME RN ETFEE
HEENE =D E—IFE XHF REKEMN G
AR mNETRE
S3C44BOXH RFEERRE 2 AR
v" Normal mode
v Slow mode
v Idle mode
v Stop mode
v SLIdle mode for LCD,
fEAX LRI BNERES R N ENE . )
S 7 CPUFIIME IR B TR, M TR 2 2 5 B JRAR
FERVERY.
FE#ET (The Normal mode) T, [E i [aCPUFI
SMR IR RS $h X AP AR I T BURIRFE AR K.
FECLKCONZ AOX7f8 MU FIR A EFEEREL
Normal mode.

|dr r0,=CLKCON

40
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11 Study ARM Step by Step

|dr r1,=0x7ff8 ;All unit block CLK enable

str r1,[rO]

@ 45 1¢ RAM

CPUfE F —H % A R4FIRTNEE F fras Rz H S0
ARSI/ B 1E, B WZBRFRIIE F 723 4R
12, ATLOREIMNT R S 2 55 . 1 0] & 21, 2 Y B2 )
55 (HUWRASFICAS) HFSHL.

XEEETIEE 13 DM 1c80000(BWSCON)FF
IR IR T fFRR kIR E.
Ox1c80000 Jy 4554 & fFas iy B it
v BWSCON(0x1c80000): fi&E mZEE data
Bus Width :8-bit, 16-bit, 32-bit
v" BANKCONO-7(0x1c80004-0x1c80020):
® j5[0]EHF[10:8] Access cycle
® TFiEESpYEEL[16:15](Banké,Bank?)
® ENTrcdmiEHlfES
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12 Study ARM Step by Step

e
“
Trcd: RAS to CAS delay

XZRRIZREMRASESEI CAS 5 S ETRHIRY B /& 2
(Clock). = CPU ZEMRNFIEEEE ALHRN, LIUEH—
PIEFRUHES, MmMIEEHET. FI3EmA, FTAX 52
73 RAS(Fint{E=) 40 CAS(iTHiUtES), ATFRESi
RAS. BFHE CAS, HitAEmAERAE, ZEIGTIRM 2
> Clock(2T), ik SDRAM gBEIR rORFHIME S HE T e, IXAFRTIA

BAFHERERS;
Tcas: CAS pulse width
Tcp: CAS pre-charge

CAS ERpRFH#ur st (Column Address Strobe or

Column Address Select) |
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13 Study ARM Step by Step

RAS R =17t S ut (Row Address Strobe )

v REFRESH(0x01C80024):DRAM/SDRAM T

flE:

s
]
Trp[21:20]: DRAM/SDRAM RAS pre-charge Time

RE S RAS(FIHIIHE S ) FEEHTUN, ZfRZ XA E
FREFIE TR ST U, BEBRA RAS fyFERRE, H
1w Ry, HixGUES ERHEIN—, FrRAERCS
HIRER 21(2 4> Clock EHi), XHERILLRAFILRERS;

BEXMARIZITARRE, BEHENRE 3T.
Trc [19:18] SDRAM RC minimum Time

XM SHARES NEFERNTERARNE. RCIRET M
— P RENEITRNR/NEHE, BREMTRUEEITR
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14 Study ARM Step by Step

FE I A /8]

rhkkkkkkkkkkkkkkkkkkkkhkkhkkkhkkhkkhkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkikk
’

;* Set memory control registers  *

vhkkkkkkkhkkkkhkhkkkhkkhkkkhkhkhkkkhkkkkhkkhkhkkkhkhkhkkhkhkhkkhkhhkkhkhkkkhkhkkkiikx
)

ldr r0,=SMRDATA

l[dmia  r0,{r1-r13}

|dr r0,=0x01c80000 ;BWSCON Address
stmia  r0,{r1-r13}

® =41 RW = DRAM, 3% Zi Bsim

AT RIERRF A AR FRIE 1T B TR R A JHE RIS 5 1Y RW B AR

F#H E SDRAM ﬁ%i-’E%‘Jﬁﬁ)ﬁﬁﬁ%ﬂi&?ﬁﬁ&ﬁ’q_ﬁv\iﬁﬁﬂ‘F & Frow:
s et

Memory initialized

to zer
RAM D-\\» Z| section

RW section
—3— -
Ef_EASE

RW section
REOM. | T b sessessemesmne

RO section RO section

>k >k 3k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok >k ok >k ok sk sk ok ok ok ok ok ok ok ok ok ok sk sk sk sk ok ok ok ok ok ok sk ok sk sk sk ok
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15 Study ARM Step by Step

¥ Copy and paste RW data/zero initialized data *

o 3k 3k 3k Sk 3k 3k ok sk sk 3k ok Sk sk 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok sk sk sk ok ke sk skosk sk sk sk ok

LDR r0, = | Image$IROIILimIt | ; Get pointer to ROM data
LDR rl, =] Image$IRW33$Base | ; and RAM copy

LDR r3, =|Image$$zI$$Base |

;Zero init base => top of initialised data

CMP ro, rl ; Check that they are different
BEQ A

0
CMP rl, r3 ; Copy init data
LDRCC r2,[r0], #4 ;-->LDRCC 2, [rO] + ADDO, r0O, #4
STRCC r2, [r1], #4  ;-->STRCC 2, [r1] + ADDr1,r1, #4
BCC %B0

|
LDR rl, =|Image$$zI$$Limit | ; Top of zero init segment
MOV r2, #0

2
CMP r3.rl ; Zero inif
STRCC  r2, [r3], #4
BCC %B2
MIZE T
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16 Study ARM Step by Step

Sl

Idr r0, =[Image$SROSSLimit|

Idr r1, =|image$$RWS$Base|

Idr r3, =|image$$ZI1$$Base|
v

CMP r0, r1

Yes———"__  BEQ %F1 ___———No
; e I

1 0
LDR r1, =|lmage$$ZI$SLimit| CMP 1,13 Bl
MOV r2, #0 J,
3 ¥ No "’/_/_Ea;;y-(]lear?
I | cwp r3, ri
Yes
Carry Clear? LDRCC  r2, [r0], #4
e STRCC 12, [r1], #4 -
e BCC %B0
Yes
| | | STRCC 12, [r3], #4
BCC  %B2
e
Yes— LNOT:THUMBCODE ~ No
__‘_‘_\_\_—__\_—_\_—__'_'_____—_'__'_'_ L
: =
Bl Wamn > THUMBCODE —————

B . ;\T,//
¢ (=3

orr Ir, pc, #1
bx Ir
CODE16

bl Main

b

CODE32

¥

| END 4 No-
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47 Study ARM Step by Step

& 3 CiIFERA, FHRBEBrEs
I R B 5.

IRFEFF:
[ :LINOT:THUMBCODE
BL Main ;Don't use main() because ......
B

[ THUMBCODE ;for start-up code for Thumb mode
orr Ir,pC,#1
ox Ir
CODE16
ol Main :Don't use main() because ......
b
CODE32

]
@ DB IEH

ARM7TDMIZ #FéFOperation Mode:
v User Mode
v FIQ Mode
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18 Study ARM Step by Step

IRQ Mode
Supervisor Mode
Abort Mode
Undefined Mode
BEANGMEREL R RAERYBCBURTAF
R 7 AL, AR R AR APLEIRER . — sk
GEREERBILE.
MNiEF PR HREZATNG MR ESBEARSPFEREX —
D HERR D HE
@
- 401 & X I 4K 3t hE ?
TERNTIRESEHFEE (CPSR) WHPIRASHL, fEL
ERMMBTEVRT, REHSPIE. TEHNEEHN
K1
UNDEFMODE ~ DEFINE  Ox1b (00011011)
MODEMASK DEFINE  Ox1f (00001111)

AR NI NEEN

NOINT DEFINE  OxcO (11000000)
mrs r0,cpsr RS F RS EEE 0

bic r0,r0,# MODEMASK ;3 cpsr f{EIUALEER
orr r1,10,#UNDEFMODE | NOINT
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19 Study ARM Step by Step

A0 RIEE A 11011011 JAFIEZ r]

mesr cpsr_cxsf,r FEr PEXRFIRSSESS

;cpsr AR ER:
;Cpsr[8:7]=11 #8H T2 1k IRQ F1 FIQ Ak
;cprs[4:0]=11011 & FRERH THRIETUARENX
ldr sp,=UndefStack  3miERkfIB1%LS SP

o K 3k 3k 3k 3k ok >k ok sk ok >k ok >k ok sk ok sk ok sk ok >k ok sk ok sk ok >k ok sk ok >k ok sk ok sk ok sk ok sk ok sk ok sk ok sk ok skok sk ok ko
4

7*The function for initializing stack *
;****************************************************
InitStacks
;Don't use DRAM,such as stmfd,ldmfd......
;SVCstack is initialized before
;Under toolkit ver 2.50, 'msr cpsr,r1' can be used instead of 'msr
cpsr_cxsf,r1’

mrs r0,cpsr

bic r0,r0,# MODEMASK

orr r1,rO,#UNDEFMODE | NOINT

msr cpsr_cxsf,rl ;UndefMode
|dr sp,=UndefStack

orr r1,r0,# ABORTMODE | NOINT

msr cpsr_cxsf,ri ;AbortMode
|dr sp,=AbortStack
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orr
msr
|dr

orr
msr
|dr

bic
orr
msr
ldr

r1,r0,#IRQMODE | NOINT
cpsr_cxsf,rl ;IRQMode
sp,=IRQStack

r1,r0,#FIQMODE | NOINT
cpsr_cxsf,ri ;FIQMode
sp,=FIQStack

rO,r0,# MODEMASK | NOINT
r1,r0,#SVCMODE

cpsr_cxsf,ri ;SVCMode
sp,=SVCStack

:USER mode is not initialized.

Mov

IEE:

& EF17(Nick)
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pC,lr ;The LR register may be not valid for the
mode changes.
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PAGE
3

Idr sp, SVCStack

bl InitStacks
InitStacks

mrs r0,cpsr
bic r0,r0 #IMODEMASK
orr r1,/0#UNDEFMODE|NOINT
msr cpsr_cxsf.rl :UndefMode
Idr sp,=UndefStack
orr rl.rl0 #ABORTMODENOINT
msr cpsr_cxsfri :AbortMode
Idr sp,=AbortStack
orr rl 0 #RAMODEINOINT
msr cpsr_cxsf,ri JIRQMode
Idr sp,=IRQStack
orr r1, 0 #FIQMODENCINT
msr cpsr_cxsf.ri FlQMode
Idr sp.=FlQStack
bic 0 r0 #MODEMASKINOINT
orr r1,/0 #SVCMODE
msr cpsr_cxsf,ri :SVCMode
Idr sp,=SVCStack
maov pc,iIr

-

531X 2 BOOT EFMAaTERE B HMNEARTHET BOOT
MERREMAEXAIR AT —SHNYIR LB ERERRITT Y
—PUIESCHEA.

'

ol

H
—
=)
N
=
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BT SRS ESSS

BOOT $iiT45RfE. B THMIEL BT C ZFr.
BL Main
FTAFRA T BKE] Main 2[5, SR AR T BR 5327 A28
iE TR AR RAMSERITNE AR —HZHAR T .
REFSNP T HandlerEINT4567 AR T A%mE H
W7 AR 55 12 - B R AR A — Le B AT .

> LMY BRX

MEE ZER R ETER 2 FANEE AP T Bk 5512 FF R i it
7
_ISR_STARTADDRESS
Fit AR RN L3R 440 .h sk XA E AN &> 1
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R EREX PR S TEF Rt
AR EPort GR8NMNER R ITIE A BT AXTPort GHy
BH S FEatUEENX. hRGSESAVE R HARTREE

I>

.
FTAA T ST PR SS 2 e BB A X EEX T
[EPAR IS AR

< HETR SRR

#define pISR_EINT4567 (*(unsigned *)(_ISR_STARTADDRESS+0x74))

< /O ¥ww A

#define rPCONG  (*(volatile unsigned *)0x1d20040)
#define rPDATG (*(volatile unsigned *)0x1d20044)

#define rPUPG (*(volatile unsigned *)0x1d20048)

#define ISPUCR (*(volatile unsigned *)0x1d2004c)
#define rEXTINT (*(volatile unsigned *)0x1d20050)

#define rEXTINTPND (*(volatile unsigned *)0x1d20054)
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<> INTERRUPT #2528

#define INTCON (*(volatile unsigned *)0x1e00000)
t#tdefine rINTPND (*(volatile unsigned *)0x1e00004)
#define INTMOD  (*(volatile unsigned *)0x1e00008)

#define rINTMSK (*(volatile unsigned *)0x1e0000c)

#define rl_ISPR (*(volatile unsigned *)0x1e00020)

#tdefine rl_ISPC (*(volatile unsigned *)0x1e00024)

<> EINT4567 1§ Pending i

#define BIT_EINT4567 (Ox1<<21)

#define BIT_GLOBAL (0x1<<26)

> RERRE

NT RESEFNERTENAE RILABN LANE
X — TR

Xt F o B B 55 A2 A S P 5 MR OE 3 /O 3
INTERRUPT #2415 7788 BB T

54
JL 102 T
wmE - EF17(Nick)
Mail:Micro%229 @yahoo.com
MSN:galaxyé12@hotmail.com;
QQ: 86297143
Mobile:13661135773
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mEE

v #define PCONG (*(volatile unsigned *)0x1d20040)

58] 15 S3C 44BOX A BB {4158 AR SCAL IR AT 1 &2 T0, 4th 8 P ZHB AL Y
/RO Port D 1 PortG 3 BixXLel/ OO A LIRE
SMBITRAREEE, M E SMIRITE K.
FExdefinesi e X T PortGug O, B AT HER B 1E S
NIRRT A

v #define IPDATG  (*(volatile unsigned *)0x1d20044)

WERPortG #iEZ & B %t O (output ports) ##EE AiX
NEFISWRPortG #E & B A O (input ports) MiIX
B FEIEMIE

v #define rPUPG (*(volatile unsigned *)0x1d20048)

= PortG Oy _ LR A PH 2 BRIE 2 M

v’ #define ISPUCR  (*(volatile unsigned *)0x1d2004c)

12 ) HiE S 2 Y _E 3 AR PR R Rl 2 i A

v’ #define rEXTINT  (*(volatile unsigned *)0x1d20050)

XAFAREEFESBEIYESH LML T2 TRE
R EEETME, TERE L.

v #define rEXTINTPND (*(volatile unsigned *)0x1d20054)
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mEE

EINT4, EINT5, EINTS, F1 EINTZ3x P04 Hidiia A= 6
— SR FRITIE K 26 R0 P BT 6 3348 %, AR AT X 4> fih{ T e
A 2EXTINTPND & 728 3 AJ AR R IX A 0] 33,

If EINT4 F=4R$, EXTINTPND[O] =1 (0001)

If EINT5 =4 R, EXTINTPND[1] =1  (0010)

If EINTé F=4ERY, EXTINTPND[2] =1 (0100)

If EINT7 F=4ER$, EXTINTPND[3] =1 (1000)

v #define INTCON (*(volatile unsigned *)0x1e00000)
TS S Fes ARERE THR I EZREM:
FERAMBEEEIFEE IR,

{5t F & i H i (IRQ) IR Z Rk A i (FRQY)

v’ #define rINTPND (*(volatile unsigned
*)0x1e00004)
XN EFFasf S — XN — DA RTR. G120 5 — i
BEREEN ANV SENT. RN, HEINT4 P4,
INTPND[21]89{EZZ A1

Interrupt Pending Register is a read-only

register, so the service routine must clear the pending

56
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57 Study ARM Step by Step

mEE

condition by writing a 1 to |_ISPC or F_ISPC

v #define INTMOD (*(volatile unsigned *)0x1e00008)
A RETRIRE PR b
IF INTMOD[21]=1 EINT4 & FIQ mode

IFINTMODI[21]=0 EINT4 5 IRQ mode

v #define rINTMSK (*(volatile unsigned *)0x1e0000c)
H T B i B e Leth R dUE, P TR sE Al A& 7. Lban:

If INTMSK[21]=1, EINT4% 5 %

v' #define rl_PSLV (*(volatile unsigned *)0x1e00010)

v #define rl_PMST (*(volatile unsigned *)0x1e00014)

v #define rl_CSLV (*(volatile unsigned *)0x1e00018)

v #define rl_CMST (*(volatile unsigned *)0x1e0001c)
EFEAPN AR REE SR

v #define rl_ISPR (*(volatile unsigned *)0x1e00020)

v #define rl_ISPC (*(volatile unsigned *)0x1e00024)

|_ISPR #f§ € =1 B IE7£ Bk 55 1Y R iy

|_ISPC/F_ISPC F&XINTPND/I_ISPRIF pendingizi&

%

=

I_ISPC/F_ISPC @AMz Hlzs— Ui RS EF 15T
SRR P RR S5 RE FF M B e A B pending g .

TOF b 3558 K T S b

|_ISPR indicates the interrupt being currently serviced.

o7
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55 Study ARM Step by Step

mEE

Although the several interrupt pending bits are all turned
on,only one bit will be turned on.

|_ISPC/F_ISPC clears the interrupt pending bit (INTPND).
|_ISPC/F_ISPC also informs the interrupt controller of the end
of corresponding ISR (interrupt service routine). At the end of
ISR(interrupt service routine), the corresponding pending bit
must be cleared.

Interrupt Pending Register is a read-only register, so the
service routine must clear the pending condition by writing
alto!l ISPC orF_ISPC

R AR AR 2 BRI S3C44BOXM F fr 28 X T H At AS
R—ESB X3 Efb(1EE £ E M ALY .

> PRS- T2 5 uH SR

737 B B HA B B 14 AR T Bl S5 F2 A E £ main.c S

< X P ETAR ST )5

void __irq Eint4567Isr(void);
volatile char which_int=0;//kriR & 4= 1 41 1#7,4,5,6 or 72

void __irq Eint4567Isr(void)
{
which_int=rEXTINTPND;
/*
If EINT4 ;=/:5), EXTINTPND[0] =1 (0001)1

If EINTS =4, EXTINTPND[1] =1 (0010)2
58
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5  Study ARM Step by Step

If EINT6 7~/E 0, EXTINTPND[2] =1 (0100)4
If EINT7 7#4E0, EXTINTPND[3] =1 (1000)8
P AL B AT I &5 2

If EINT4 7#4ERf which_int=1

If EINT4 7#4ERf which_int=2

If EINT4 =R which_int=4

If EINT4 ;=R which_int=8

*/

rEXTINTPND=0xf;
/* clear EXTINTPND reg

The interrupt service routine must clear the interrupt

pending condition(INTPND) after clearing the

external pending condition(EXTINTPND).
*/
rl_ISPC=BIT_EINT4567,
/* clear pending_bit */

}
< ERF
int Main()
{
unsigned int save_G,save PG;
rINTMOD=0x0;
MINTCON=0x1;
/TR

rINTMOD=0x0 % & A IRQ mode
INTCON=0x1 & A i) Wi
*/

PISR_EINT4567=(int)EiNt4567Isr;

/*

T AR S5 R e N 1 b e A

pISR_EINT4567
Oxc7fff74:

Eint4567Isr
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60 Study ARM Step by Step

FO Eint4567Isr fC AL A7 i FE b it o OxC 774 FFIAHI N 7758 ja BB

*/
save_G=rPCONG,;
save PG=rPUPG;
TRATIECK /O B I FIRCE */
rPCONG=0xffff;//EINT7~0
rPUPG=0x0; //pullup enable
/~k
rPCONG=0xffff ! PortG it & 4 8 4 Wik A
rPUPG=0x0 W B A
*/

rINTMSK=~(BIT_GLOBAL | BIT_EINT4567);
/*IF IR A/
while('which_int);
switch(which_int)
{
case 1:
Uart_Printf("EINT4 had been occured...\n");
break;
case 2:
Uart_Printf("EINT5 had been occured...\n");
break;
case 4.
Uart_Printf("EINT6 had been occured...\n");
break;
case 8:
Uart_Printf("EINT7 had been occured...\n");
break;
default :
break;

}

rINTMSK=BIT_GLOBAL,
/% BEWITAT v e/
rPCONG=save_G;
rPUPG=save PG;
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61 Study ARM Step by Step

which_int=0;
Uart_Printf("\nrINTCON=0x%x\n",rINTCON);

}

< PETARS-FTRAFAPARDEEIND

& EF17(Nick)

® \olatile

Volotileff R FHE “GTH, RELE
B (M%) 7 W, AREEX —TRELEH
TEfe

HIFRE —FEORUMEIRER ST, 27
EFPNTEAWMERE. EWEFH. £WE
K, PMERTUATEREH, BELES
flifb. SJthEEIIRMNRIDZB BN FENE,
S E A e R IR [0 F AT R i B R TG [BI AV 4%
FEXEBIEZEEEFHAER BERXERKES
RO AR RIEF TR EN 455 =X E
R ERNRERF X LA volatilex
B2 X k.

% Volatile®htEM :
v AeERNRIEZEEvVolatieT 24
FHESFSRF. £ZEF. hEdER
i, TEUREEMNEFNE,
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62 Study ARM Step by Step

FEEECANE, volatlegi2 &k
RIFEBREXMELTEELETNLAEH
ZFEM.

vV TMEEBEH. BEEREIL, L
BT ENRE:

volafileinti=1;
if (i>0)...
RS SELFHE. BA—
NEEE X Avolatile K B gl 211X 3
A RES BB B B 2 3.

v Nvolohleﬁ\zﬁ’m'—a$%%}§ﬁt1t?$o
MEFEN—PMTEMEEEERHAZ,
ISR EE USRI RERE, 24
X E LR HFFSRNLIEETREX
MR

%+ A volatile ZX-B&Y3%&

v EHEFESRBEEREMvolatied
B, BASRXNENZSERATEE
AEEX. LT E T RF S
FHRMEX
define rINTMSK (*(volatile unsigned *)0x1e0000c)
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& EF17(Nick)

v ERERSEF P IEXRNHETE
ErRNnNETEFEMvolatie
on_EE AR S FIE
Eint4567Isreh s F 4
which_int, &XH:

volatile char which_int=0;

@

- INERTE A
T8 EX FiEvolatile,
B Astatica AR 2,
B2

Static char which_int=0;
void __irq Eint4567Isr(void)

{
which_int=rEXTINTPND;
rEXTINTPND=0xf;
r_ISPC=BIT_EINT4567;
}
int Main()
{

while(!which_int);
switch(which_int)
{
case 1:
Uart_Printf("EINT4 had been occured...\n");
break;
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& EF17(Nick)

case 2:
Uart_Printf("EINT5 had been occured...\n");

break;
case 4.
Uart_Printf("EINT6 had been occured...\n");
break;
case 8:
Uart_Printf("EINT7 had been occured...\n");
break;
default :
break;

int4,int5,inté,int7 l:lﬂlzkﬁ;ﬁ_&._ﬁj, =E)
PR S22 which_int Tit{E. £
Main F#R4E which_int f{&1EH
Uart_Printf REFTENHIFXER.

BRE, HT4miFEFIEE Main &
#HEmHERY which_int,
AT BE R BT — R M which_int £
FHFBRIIRIRIE, RFEEIK switch
HIMTER A ERX S Fas EEH

“which_int BIZ&R” , S%

Uart_Printf SKIZ B A< #AH . a0
SRREEM volatile 124, N4

64
102 W

Mail:Micro%229 @yahoo.com
MSN:galaxyé12@hotmail.com;

QQ: 86297143
Mobile:13661135773



65 Study ARM Step by Step

R SRR I A B 50 S R AR
R R BT % 2 Main

#PREB IS HHFTAY which_int,

vV ZESHETEEFELZMNFR

EHENIZnvolatile

HEZEETRRFEN, F1H
EBIXLET) [0 sE 95 R BN B FER B AT
B, BNSEITENERIERBZ
BISEE, B RAFERRIRHEANSR N E
Tvolatile, B4 ZFERRIEM
XK, BFEENERIE, ez
FEIBIT

e Constant

Constant FR X FHEMEERZ “Bi;
EE” tMER E—1TTEFNREXK
Constant K3, i A {E 2 7 8E K 5 #THY (read
only)e EX AT BEMEHT, FBALEE XS LB
BRI KNG — D VIRE (TR L) .
NF—ERHPNETSH, IRERFHR
i, BEUCKREHR const {Zifh

65
Jt 102 W
wmE - EF17(Nick)
Mail:Micro%229 @yahoo.com
MSN:galaxyé12@hotmail.com;
QQ: 86297143
Mobile:13661135773
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Const 34t iﬁg_n

R const N FES(*) RN, N const B REimtest
FriEmZE, BfstHsmhEE

const int *a
int const *a

Hitt, FERE AR, & Efest eI A AEE (const
HEZTEEAFHUNETR) , XFER T ARARESARH
ITEMERIE,

WNABE*a =3

R const N FESHAN, const FEEimfesAS, B
B ARG EEE.

int* const a

FEFTEHRIEEE, MEHAEEINAETEEE,
XFEN TAREXTTE R AR S TR R, W a++ETEIRA

X FEREARIER:

const int* const a
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NIEHAGFEANATIAEE.

® Static

—static EE, HEXFEERTE, R
ATEMMEEERE, A ARRETEMER
U BORJE FAEA B B9 AR [BlIR A, EE g

Int nCount()

{

Static int cout=0;

Cout TERESRIEE R EHVIE XM
#, RERYfE, Cout EXTRERE, 2 Cout
REEfE R h A aeinm (REERE). m
Cout RNFHLRSERBFERFAAN A<
WHARAMYGEL, UEERHEARE, HTH
static 2 T, MEEEHR L—RINE.

iR E —MERR T B

v ERERN (BEREEIN) — P
BERABSHNEE R UIEERA AT
FeR# 8, BREHRRINEE R
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L. ER— 1AM ERETE.
v ERRA, — KR AESHER
QA X ERWME* SEa15
o RE, X1 R EHRFIER R
c%@ﬁ%$ﬂ CEAER.
9N B 51 B 4= 3R I X A AR R
MR, X2EAEPNER (H
extern XgF), LA ENE

g |

Txo

® irQ

AT HEFASRESHRERELIERE,
ARMEBEZESZN R ELEREETHREY R, R
ZREAXET_rq, XFF4R1F LRI R B
EFENM NN IIZ RPN ENFE.
X TS F TR SFEFF ) — e B AR RN
v BREPNESERFPEERIZE
SF Y R T AR S5 A2 B N IZOE B R A 3
— RN B TR S FE P R UZ RIS B A A KR ihE B X — R .
B A LRSS/ RIFR MR AR T ERHRSEFHHZREE
v TR SREFARIRE—ME
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& EF17(Nick)

Fir LAHR i Bl 5572 - #0 e X IR B 2K B
void,4n:
void __irg Eint4567Isr(void)
v R R FEFAREZESE
BT LAFR T AR S5 72 19 5 #0451 3k J9 void, 4.
void __irq Eint4567Isr(void)

Unsigned ERSERTEEN,

£ CIEE R MR —MzERFA M AR ER
FURREARE, WRFR s, FizE” B
RN, ERREEE B E KA, REE
B — KRB FHITIZEH.
RN RS SEFSEIERE 5P HEN
B B3R AR E WA 240,

EENEX TERINERE:

unsigned int a=10;

signed int b=-100;

a>beifZb>a?

SRIGIEEAb>a, WHLEY - 100>10, A4
SHMXHFNERECXZRANECIESRIE
B, MRBFEFSHEBEFSEENERE,
iFee s BN AT SEREITRE, Bk
a=10, b=4394985869, XL TEHA
L>a7,
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mEE

@ irial &gt ay A GFTLE

Fi%E IR ATIAR RN T EX
#define pISR_EINT4567 (*(unsigned *) (_ISR_STARTADDRESS+0x74))

WL F =5 H ISR_STARTADDRESS+0x7 4
R IS 5 RAMRITBETENS
SET o)

FEEE Main XA IEAR
PISR_EINT4567=(int)Eint4567Isr;
FRIX A E
v 7T i — 4 X Hh ik 30— R FsR
i (typecast) H—FE%t

<> BT RS- TR 5 AT AR
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Exception Vector Table

0x00

Reset

OxD4

Undefined

O0x08

SWI

Ox0c

Prefetch Abort

O0x10

Data Abort

Ox14

Reserved

0x18

IRQ

Shnserupt=

Oxlc

FIQ

}4?
ryid 5t

& EF17(Nick)

Boot fil C %
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IsrIRQ I
v
Eint4567Isr I

l

Return to Main I
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FHRF . BOOTKEH
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START

GET _‘incoption.a
GET .\inc\memcfg.a

& EF17(Nick)
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v
INTPND EQU 0x01e00004
INTMOD EQU 0x01e00008
INTMSK EQU 0x01e0000c
I_ISPR EQU 0x01e00020
|_CMST EQU 0x01e0001c
WTCON EQU 0x01d30000
PLLCON EQU 0x01d80000
CLKCON EQU 0x01d80004
LOCKTIME EQU 0x01d8000c
REFRESH EQU 0x01c80024
USERMODE EQU 0x10
FIQMODE EQU Ox11
IRQMODE EQU 0x12
SVYCMODE EQU 0x13
ABORTMODE EQU ox17
UNDEFMODE EQU Ox1b
MODEMASK EQU Ox1f
NOINT EQU OxcO
.
GBLL THUMBCODE
THUMBCODE SETL  {TRUE] THUMBCODE SETL  {FALSE]
CODE32 CODE32
‘I’ ]
MACRO
S$HandlerLabel HANDLER &Handlelable
&HandlerLabel HandlerFIQ HANDLER HandleFIQ
sub sp,sp,#4 / ™| | HandlerFIQ HANDLER HandlelRQ
stmfd  spl {r0} HandlerUndef HANDLER HandleUndef
Idr r0,=&HandleLabel HandlerSWI HANDLER HandleSWI
|dr r0,[r0] w-| | HandlerDabort HANDLER HandleDaborf
sir r0,[sp,#4] HandlerPabort HANDLER HandlePabort
ldmfd  spl {r0,pc]
MEND
[
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L

IMPORT
IMPORT
IMPORT
IMPORT

IMPORT

[Image$$ROSSLimit]
|Image$SRWS$Base|
|Image$3$Z1$5Base]|
[Image$$ZI$$Limit|

Main

v

AREA

Init, CODE, READONLY

HandleFI1Q

MACRQ

MACR%Q—(HandlerUndet
HandlelUndef HandlerSWI

HandlerFIQ

HandleSWI

b ResetHandler
b HandlerUndef
b HandlersSWi

b HandlerPabort
b HandlerDabort
b.

b HandlerlRQ

b HandlerFIQ

HandlelRQ
Hand|erfﬁa>—> MACR“

HandlerPabo@—b MACRM

HandlePabaort

HandlerDabort

ResetHandler

HandleDabort
Y
ResetHandler

ldr r0, =WTCON

ldr r1, =0x0

str r1, [r0]

ldr 0, =INTMSK

Idr r1, =0xO 7

sir r1, [0]

Mail:Micro9229 @yahoo.com
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el

(dr r0, =LOCKTIME
(dr r1, =800
str r1, [r0]

<o te]

Idr rQ, =PLLCON
No ldr r1, =((0xe8<<12)+(0x4<<4)+0x2);
sir r1, [r0]
I
|
L 4
dr r0, =CLKCON
Idr r1, =0x7t8
str r1, [r0]
dr r0, =SMRDATA
Idmia 10, {r1-r13} PAGE
dr r0, =0x01¢B0000 4
strmia 10, {r1-r13}

L

SMRDATA DATA
[BUSWIDTH=16

DCD Ox11111110

DCD 0x22222220

]
DCD ({BD_Tacc<<13)+
DCD ((B1_Tacc<=13)+

(« }#(BO_Teos<<11)+
(( )

DCD ((B2_Tacc<<13)
(( )
(( )

B1 Tcos<<11)+
B2 Tcos<<11)+
B3 Tcos<<11)+
B4 Tcos<<11)+
BS Tcos<<11)+

BO_Tacc<<8)+(B0_Tcoh<<B)+
B1 Tacc<<B8)+(B1_Tcoh=<g)+
B2 Tacc<<8)+(B2_Tcoh<<g)+
B3 Tacc<<B8)+(B3 Tcoh=<G)+
B4 Tacc<<B)+(B4 Tcoh<<g)+
B5 Tacc<<B)+(B5 Tcoh=<g)+

B2 Tah<<d)
B3 Tah<<4

e N T s i o
+ +
+ +

DCD ((B3 Tacc<<13
DCD ((B4_Tacc<<13)+
DCD ((B5_Tacc<<13)+
[BDRAMTYPE="DRAM"
DCD((B6_MT<<15)+(B6_Tred<<4)+(B6_Tcas<<3)+(BA_Tcp<<2)+(B6_CAN))
DCD((B7_MT<<15)+(B7_Trcd<<4}+(BT Tcas<<3}+(BT_Tcp<<2}+(B7_CAN))

DCD((B6_MT<<15)+(B6_Trcd<<2)+(B6_SCAN))
DCD((B7_MT<<15)+(B7_Tred<<2)+(B7_SCAN))

]

DCD ((REFEN<<23)+(TREFMD<<22)+(Trp<<20)#{Tre<<18)+(Tchr<<16)*REFCNT)
DCD 0x10

DCD 0x20

DCD 0x20

BO_Tah<<4)+(B0_Tacp<<2)+(B0_PMC

B1_Tah<<4)+(B1_Tacp<<2

(B2 Tacp<<2 A
J#(B3_Tacp=<2)#(B3_PMC

B4 Tah<<4)+(B4 Tacp<<2

B5 Tah<<4)#(B5 Tacp<=<2

+B1_PMC
+(B2_PMC

+(B4_PMC
+(B5_PMC

wmE - EF17(Nick)
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L

Idr sp, SVCStack
bl InitStacks

v

InitStacks

mrs
bic
ofr
msr
Idr

orr
msr
Idr

orr
msr
Idr

orr
msr
Idr

bic
orr

msr
Idr

moy

r0,cpsr
0,r0 #MODEMASK

1,10 #UNDEFMODEINOINT

cpsr_cxsf,rl
sp,=UndefStack

r1,r0 #ABORTMODEMNOINT

cpsr_cxsf,ri
sp,=AbortStack

1.7 #RAMODEINQINT

cpsr_cxsf.ri
sp.=IRQStack

r1,10 #FIQMODEINOINT

cpsr_cxsf,ri
sp,=FIQStack

10,0 #MODEMASKINOINT

r1,r0 #SVCMODE
cpsr_cxsf,ri
sp,=3VCStack

pclr

‘UndefMode

-AbortMode

JRGMode

FiGMode

“SVCMode

5

v

|dr ), =HandielRQ
|dr r1, =lsrlRQ
r1, [r0]

IsRG
sub
stmfd

ldr
ldr
maov

movs
bcs
add

Idr
add
Idr
str
ldmfd

sp,sp #d
spl {r8-r9}

r9=_ISPR
rd.[r9]
rg #0x0

9,19 Isr #1
%F1
i rl #4
%B0

19, =Handl2ADC

r,r9,r8

r9,[r9]

r9,[sp #8]
spl {r8-r9,pc}

& EF17(Nick)

PAGE
5
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HandleADC # 4
HandleRTC # 4
HandleUTXD1 # 4
HandleUTXDO0 # 4
HandleSIC # 4
HandlellC # 4
HandlieURXD1 # 4
HandleURXDO # 4
HandieTIMERS # 4
Handle TIMER4 # 4
HandleTIMER3 # 4
HandleTIMER2 # 4
HandleTIMERA1 # 4
HandleTIMERD # 4
HandleUERRO1  # 4
HandleWDT # 4
HandleBDMA1 # 4
HandleBDMAD # 4
HandlieZDMA1 # 4
HandleZDMAD # 4
HandleTICK # 4
HandleEINT4567  # 4
HandleEINT3 # 4
HandleEINT2 # 4
HandleEINT1 # 4
HandleEINTO # 4
END
JL 102 T
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L

Idr r0, =|Image$$RO$SLimit|
Idr r1, =|image$$RW$3$Base|
Idr r3, =[image$$ZI$$Base|

I

CMP 0,

Yes———"__  BEQ %F1 ____———No
' e i

1 0
LOR r1, =|lmage$$2ZI$SLimit| CMP  r1,r3 *
MOV r2, #0
3 l No Carry Clear?
i CMP r3, rl
Yes
Carry Clear? LDRCC 12, [r0], #4
e STRCC 12, [r] #4 -
No BCC %B0
Yes
| | STRCC r2,[r3], #4
BCC  %B2
RO A
Yes— LNOT:-THUMBCODE No
S o L
- —
¢ Yes
orr Ir, pc, #1
bx Ir
CODE16
bl Main
b ;
CODE32
END ] No-
7

JL 102 T
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EnterPWDN
maov r2, 0
Idr 0, =REFRESH
Idr r3,[r0]
mov rl,r3
orr r1.r1, #0x400000
str r1, [r0]
nop
nop
nop
nop
nop
nop
nop
Idr 0, =CLKCON
str r2, [r0]
mav 0, #0xdf

0 subs r0, r0, #1
bne %B0
Idr 0, =REFRESH
str r3, [r0]
maov pc, Ir
LTORG

78
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P BOOTRFRKE

o 2R3k 3k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok sk >k >k ok ok ok >k ok sk ok ok 3k ok Sk ok ok ok ok ok ok sk sk sk sk ok ok ok ok ok sk sk ok sk sk sk k

; * NAME : 44BINIT.S *
; * Version : 10.April.2000 *

; * Description: *

; * C start up codes *

; * Configure memory, Initialize ISR ,stacks *
; * Initialize C-variables *

; * Fill zeros into zero-initialized C-variables *

o 2R3k 3k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok >k >k ok >k >k 3k ok sk 3k 3k ok Sk ok ok ok ok ok ok sk sk sk ok ok ok ok ok ok ok sk ok sk sk sk k

GET ..\inc\option.a
GET .\inc\memcfg.a

;Memory Area

;GCS6 64M 16bit(8MB) DRAM/SDRAM (0xcO00000-0x 7 fffff)
;APP RAM=0xc000000~0xc7 effff

;44BMON  RAM=0xc7f0000-0xc7fffff

;STACK =0xc7ffa00

79
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Inferrupt Control

INTPND EQU 0x01e00004
INTMOD EQU 0x01e00008
INTMSK EQU 0x01e0000c
|_ISPR EQU 0x01e00020
|_CMST EQU 0x01e0001c

:Watchdog timer
WTCON EQU 0x01d30000

;Clock Controller

PLLCON EQU 0x01d80000
CLKCON EQU 0x01d80004
LOCKTIME EQU 0x01d8000c

;Memory Controller
REFRESH EQU 0x01c80024

;BDMA destination register
BDIDESO EQU 0x1f80008
BDIDES1 EQU 0x1f80028

;Pre-defined constants

USERMODE EQU Ox10
FIQMODE EQU Ox11
IRQMODE EQU 0x12
SVCMODE EQU 0Ox13

80
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ABORTMODE EQU 0x17
UNDEFMODE EQU Ox1b
MODEMASK EQU OxIf
NOINT EQU 0OxcO

:checkif fasm.exe is used.
GBLL THUMBCODE

[{CONFIG}=16
THUMBCODE SETL {TRUE}
CODE32

I
THUMBCODE SETL  {FALSE}

]

[ THUMBCODE
CODE32 ;forstart-up code for Thumb mode
]

MACRO
$HandlerLabel HANDLER $HandleLabel

$HandlerLabel
sub sp.sp.#4
;decrement sp(to store jump address)
stmfd  spl,{r0}
;PUSH the work register to stack(Ir does't push
because it return to original address)
|dr r0,=§HandleLabel

81
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mEE

;load the address of HandleXXX to r0
ldr rO,[rO]

load the contents(service routine start address)

of HandleXXX
str r0, [sp., #4]

;store the contents(ISR) of HandleXXX to stack
ldmfd  sp!.{r0,pc}

;POP the work register and pc(jump to ISR)

MEND

IMPORT | Image$$ROF$LImiIT |
; End of ROM code (=start of ROM data)
IMPORT | Image$$RWI$Base |
; Base of RAM to inifialise
IMPORT | Image$$Z1$$Base |
; Base and limit of area
IMPORT | Image$$ZI$$Limit |
; to zero initialise

IMPORT Main ; The main entry of mon program

AREA Init, CODE,READONLY

ENTRY

b ResetHandler ;for debug

b HandlerUndef ;handlerUndef

b HandlerSWiI ;SWlinterrupt handler
b HandlerPabort ;handlerPAbort

82
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b HandlerDabort ;handlerDAbort

b . ;handlerReserved
b HandlerlRQ
b HandlerFlQ

4 IMPORTANT NOTE***

If the H/W vectored interrutp mode is enabled, The
above two instructions should

;be changed like below, to work-around with H/W bug
of S3C44B0OX interrupt controller.

;b HandlerlRQ -> subs pc,Ir,#4

;b HandlerRQ -> subspc,lr,#4

VECTOR_BRANCH
|dr pc,=HandlerEINTO 'MGA H/W interrupt
vector table
ldr pc,=HandlerEINT]
|dr pc,=HandlerEINT2
|dr pc,=HandlerEINT3 ;
ldr pc,=HandlerEINT4567 ;
ldr pc,=HandlerTICK ;MGA
b.
b.
ldr pc,=HandlerZDMAO ;mGB
ldr pc,=HandlerZDMA1
ldr pc,=HandlerBDMAO
ldr pc,=HandlerBDMAT
ldr pc,=HandlerWDT
|dr pc,=HandlerUERROT ;mGB

83
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b.

b.

ldr pc,=HandlerTIMERO ;mGC

ldr pc,=HandlerTIMERT

ldr pc,=HandlerTIMER2 ;

ldr pc,=HandlerTIMER3  ;

ldr pc,=HandlerTIMER4

ldr pc,=HandlerTIMERS ;mGC

b.

b.

ldr pc,=HandlerURXDO :mGD
ldr pc,=HandlerURXDI1 ;

ldr pc,=HandlerlIC

ldr pc,=HandlerSIO

ldr pc,=HandlerUTXDO ;

ldr pc,=HandlerUTXDI1 ;mGD
b.

b.

ldr pc,=HandlerRTC ;mMGKA
b. ;

'MGKA

O O O T ©O

b.
ldr pc,=HandlerADC ;mGKB
b. ;

84
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:MmGKB

O O U T ©O

o
;0xe0=EnterPWDN
|dr pc,=EnterPWDN

LTORG

HandlerFIQ HANDLER HandleFIQ
HandlerlRQ HANDLER HandlelRQ
HandlerUndef HANDLER HandleUndef
HandlerSWI HANDLER HandleSWI
HandlerDabort HANDLER HandleDabort
HandlerPabort HANDLER HandlePabort

HandlerADC HANDLER HandleADC
HandlerRTC HANDLER HandleRTC
HandlerUTXD1 HANDLER HandleUTXD1
HandlerUTXDO HANDLER HandleUTXDO
HandlerSIO HANDLER HandleSIO
HandlerllC HANDLER HandlellC
HandlerURXD1T HANDLER HandleURXD1
HandlerURXDO HANDLER HandleURXDO
HandlerTIMERS HANDLER HandleTIMERS
HandlerTIMER4 HANDLER HandleTIMER4

85
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HandlerTIMER3 HANDLER HandleTIMER3
HandlerTIMER2 HANDLER HandleTIMER?2
HandlerTIMERT HANDLER HandleTIMER1
HandlerTIMERO HANDLER HandleTIMERO
HandlerUERROTHANDLER HandleUERROT
HandlerWDT HANDLER HandleWDT
HandlerBDMAT  HANDLER HandleBDMA'1
HandlerBDMAO HANDLER HandleBDMAO
HandlerZ/DMAT HANDLER HandleZDMA
HandlerZ/DMAO HANDLER HandleZDMAO
HandlerTICK HANDLER HandleTICK
HandlerEINT4567 HANDLER HandleEINT4567
HandlerEINT3 HANDLER HandleEINT3
HandlerEINT2 HANDLER HandleEINT2
HandlerEINTT HANDLER HandleEINTI1
HandlerEINTO HANDLER HandleEINTO

;One of the following two routines can be used for
non-vectored interrupf.

ISrIRQ ;using I_ISPR reqister.
sub sp,sp, #4 sreserved for PC
stmfd  sp! {r8-r%}

JIMPORTANT CAUTION
P ILISPC isn't used properly, I_ISPR can be 0 in this
routine.

86
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|dr r?,=l_ISPR
ldr r9,[r9]

cmp r9, #0x0 ;If the IDLE mode

work-around is used,
;19 may be 0 sometimes.

beq VAW

mov r8,#0x0

0
MovVs r9,r9,Isr #1
bcs PoF 1
add r8,18,#4
b %B0
1
|dr r9,=HandleADC
add r9,r9.r8
ldr r9,[r9]
str r9,[sp.#8]
ldmfd  sp!l{r8-r?,pc}
2

ldmfd sp!,{r8-r9}
add sp.sp.#4
subs pc,Ir,#4
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o 3k 3k ok ok ok ok ok ok ok ok ok ok ok >k >k ok ok >k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok >k ok ok >k >k ok ok ok ok ok ok ok ok ok ok sk ok ok
’

* START *

o 3k 3k ok ok ok ok ok ok ok ok ok ok ok >k >k ok >k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok >k ok >k >k ok ok ok ok ok ok ok ok ok ok sk ok ok
’

ResetHandler

ldr r0,=WTCON ;watch dog disable
|dr r1,=0x0

str r1,[rO]

|dr r0,=INTMSK

|dr r1,=0x07ffffff ;all interrupt disable

str r1,[rO]

o 3k 3k 3k ok ok ok ok ok ok ok ok >k ok sk >k ok ok ok ok ok ok ok ok ok ok ok sk ok ok ok ok ok >k >k >k >k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

’

*Set clock control registers *

o 3k 3k 3k ok ok ok ok ok ok ok ok >k ok >k ok ok ok ok ok ok ok ok ok ok ok ok sk ok ok ok ok ok >k ok >k >k ok >k ok ok ok ok ok ok ok ok ok ok ok sk ok ok

’

Idr r0,=LOCKTIME
Idr  r1,=0xfff
str r1,[rO]

[ PLLONSTART
|dr rO,=PLLCON ;temporary setting of PLL
Idr r1,=((M_DIV<<12)+(P_DIV<<4)+S_DIV)
;Fin=10MHz,Fout=40MHz

str r1,[rO]
]
|dr r0,=CLKCON
|dr r1,=0x7ff8 :All unit block CLK enable
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mEE

str r1,[rO]

o 3k 3k 3k ok ok ok ok ok ok ok >k >k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok %k >k ok ok sk sk sk ke ok
’

¥ change BDMACON reset value for BDMA *

o 3k 3k 3k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok %k >k ok ok sk sk ke sk ok
’

|dr r0,=BDIDESO

|dr r1,=0x40000000 ;BDIDESn reset value should
e 0x40000000

str r1,[rO]

ldr rO,=BDIDEST

|dr r1,=0x40000000 ;BDIDESn reset value should
e 0x40000000

str r1,[rO]

o 3k 3k 3k ok 3k ok >k ok >k ok >k ok >k ok >k ok >k ok >k ok >k ok >k ok >k ok >k ok sk ok >k ok >k ok >k ok >k ok >k ok >k ok sk ok sk ok sk ok sk ok sk ok
4

*Set memory control registers *
|dr r0,=SMRDATA

ldmia  r0,{r1-r13}

|dr r0,=0x01c80000 ;BWSCON Address
stmia  rO{r1-r13}

o 3K 3k 3k ok 3k ok >k ok >k ok >k ok >k ok >k ok >k ok >k ok >k ok >k ok >k ok >k ok >k ok >k ok >k ok >k ok >k ok sk ok >k ok sk ok sk ok sk ok sk ok sk ok
4

*Initialize stacks *
o 3k sk sk ok sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk
ldr sp, =SVCStack;Why?e
ol InitStacks
89
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mEE

o K 3k 3k ok 3k ok >k ok >k ok >k ok >k ok >k ok >k ok >k ok >k ok >k ok sk ok >k ok sk ok >k ok sk ok >k ok >k ok sk ok >k ok sk ok sk ok sk ok sk sk sk ok
4

*Setup IRQ handler *

ok KkkkkKkkkkkkkskkskkskskkskkskskkskkskskkskskskskkskskskskkskskskskkskskskskkkk
ldr r0,=HandlelRQ ;This roufine is needed
|dr r1,=IsrIRQ :if there isn't 'subs

pc,Ir,#4" at 0x18, Ox1c
str r1,[rO]

3K 3k 3k 3k 3k ok >k ok >k ok >k ok >k ok >k ok >k ok sk ok >k ok sk ok sk ok >k ok sk ok sk ok sk ok sk ok sk ok sk ok sk ok sk ok sk ok sk ok skook ko kok ko
4

*Copy and paste RW data/zero initialized data *
LDR r0, = Image$$ROFILImIt |

; Get pointer to ROM data
LDR rl, =|Image$IRW3$$Base | ; and RAM copy
LDR r3, = Image$$zi$$Base |

;Zero init base => top of initialised data

CMP ro, rl ; Check that they are different
BEQ %F1
CMP rl, r3 ; Copy init data
LDRCC 12, [rO], #4
> LDRCC 2, [rO] + ADD 0, rO, #4
STRCC 12, [r1], #4
;—->STRCC 2, [r1] + ADDr1,r1, #4
BCC %B0
90
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LDR rl, =] Image$$ZI$$Limit |

; Top of zero init segment

MOV r2, #0
2
CMP r3, r1 ; Zero init
STRCC  r2, [r3], #4
BCC %B2
[ :LNOT:THUMBCODE
BL Main ;Don't use main() because ......
B
]
[ THUMBCODE ;for start-up code for Thumb mode
orr Ir,pc,#1
(0 Ir
CODET6
ol Main ;Don't use main() because ......
b
CODE32

]

o 3k 3k ok ok ok 3k ok ok ok ok ok ok ok >k >k ok sk >k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok >k >k ok >k >k ok ok ok ok ok ok ok ok ok ok sk ok k

4

;¥ The function for inifializing stack

*

o 3k 3k ok ok ok 3k ok ok ok ok ok ok ok >k >k ok >k >k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok >k >k ok ok ok ok ok ok ok ok ok ok ok ok ok
’

InitStacks

:Don't use DRAM,such as stmfd,ldmfd

:SVCstack is initialized before

91
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;Under toolkit ver 2.50, 'msr cpsr,r1' can be used instead
of 'msr cpsr_cxsf,r1’

mrs
bic
orr
msr
ldr

orr
msr
|dr

orr
msr
|dr

orr
msr
|dr

bic
orr
msr
|dr

r0,cpsr

r0,r0,# MODEMASK
r1,r0,#UNDEFMODE | NOINT
cpsr_cxsf,rl - ;UndefMode
sp,=UndefStack

r1,r0,# ABORTMODE | NOINT
cpsr_cxsf,ri ;AbortMode
sp.=AbortStack

r1,r0,#IRQMODE | NOINT
cpsr_cxsf,ri ;IRQMode
sp.=IRQStack

r1,r0,#FIQMODE | NOINT
cpsr_cxsf,ri ;FIQMode
sp,=FIQStack

r0,r0, #MODEMASK | NOINT
r1,r0,#SVCMODE

cpsr_cxsf,ri ;SVCMode
sp,=SVCStack

;USER mode is not initialized.
mov pc,Ir ;The LR register may be not valid for the

& EF17(Nick)
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mode changes.

o 3 3k ok ok ok ok ok ok ok ok ok ok ok >k >k ok >k >k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok >k >k ok >k >k ok ok ok ok ok ok ok ok ok ok sk ok ok
’

¥ The function for entering power down mode *

o 3k 3k 3k 3k ok ok ok ok ok ok ok ok ok >k >k ok ok >k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok >k ok >k >k ok ok ok ok ok ok ok ok ok ok sk ok k
’

;void EnterPWDN(int CLKCON);

EnterPWDN
mov r2,r0 ;FT0=CLKCON
ldr rO,=REFRESH
ldr r3,[r0]
mov rl, r3
orr rl, r1, #0x400000 ;self-refresh enable
str r1, [rO]
nop ;Wait unfil self-refresh is issued. May not be
needed.
nop ;If the other bus master holds the bus, ...
Nnop ; mov 10, r0
nop
nop
nop
nop

enter POWERDN mode
ldr r0,=CLKCON
str r2,[rO]

;wait until enter SL_IDLE,STOP mode and until wake-up

93
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|dr r0,=0x10
0 subs rO,r0,#1
bne %B0O

;exit from DRAM/SDRAM self refresh mode.
ldr rO,=REFRESH
str r3,[r0]
mov pC,Ir

LTORG

SMRDATA DATA

o 3% 3k 3k Sk ok Skeok sk skesk sk sk sk Skesk sk sk Skesk Sk sk sk sk sk sk sk sk skesk sk sk Sk sk sk sk sk sk Sk sk sk sk sk sk sk sk sk sk sk sk ok sk sk sk ok sk sk sk sk sksk sksk >k

¥ Memory configuration has to be optimized for best
performance *

¥ The following parameter is not opfimized.

o 3 3k 3k ok ok Sk ok ok ok ok ok Sk ok ok ok Sk ok ok >k Sk >k Sk >k Sk >k Sk ok ok >k Sk >k ok >k Sk >k ok >k Sk >k Sk >k ok >k 5k >k ok >k ok >k ok >k ok >k ok sk ok sk ok sk ok sk sk kk >k
’

P memory access cycle parameter strategy ***

; 1) Even FP-DRAM, EDO setting has more late fetch point
by half-clock

; 2) The memory settings,here, are made the safe
parameters even at 66Mhz.

; 3) FP-DRAM Parameters:tRCD=3 for tRAC, tcas=2 for pad

delay, tcp=2 for bus load.
; 4) DRAM refresh rate is for 40Mhz.
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95 Study ARM Step by Step

[ BUSWIDTH=16
DCDOx11111110 ;Bank0O=OM[1:0],
Bank1~Bank7=16bit

| ;BUSWIDTH=32

DCD 0x22222220 ;Bank0=OM[1:0],
Bank1~Bank/=32bit

]

DCD
((BO_Tacs<<13)+(BO_Tcos<<11)+(BO_Tacc<<8)+(BO_Tcoh<<é)+
(BO_Tah<<4)+(BO_Tacp<<2)+(BO_PMC)) ;GCSO

DCD
((B1_Tacs<<13)+(B1_Tcos<<11)+(B1_Tacc<<8)+(B1_Tcoh<<é)+
(B1_Tah<<4)+(B1_Tacp<<2)+(B1_PMC)) ;GCSI

DCD
((B2_Tacs<<13)+(B2_Tcos<<11)+(B2_Tacc<<8)+(B2_Tcoh<<é)+
(B2_Tah<<4)+(B2_Tacp<<2)+(B2_PMC)) ;GCS2

DCD
((B3_Tacs<<13)+(B3_Tcos<<11)+(B3_Tacc<<8)+(B3_Tcoh<<é)+
(B3_Tah<<4)+(B3_Tacp<<2)+(B3_PMC)) ;GCS3

DCD
((B4_Tacs<<13)+(B4_Tcos<<11)+(B4_Tacc<<8)+(B4_Tcoh<<é)+
(B4_Tah<<4)+(B4_Tacp<<2)+(B4_PMC)) ;GCS4

DCD
((B5_Tacs<<13)+(B5_Tcos<<11)+(B5_Tacc<<8)+(B5_Tcoh<<é)+
(B5_Tah<<4)+(B5_Tacp<<2)+(B5_PMC)) ;GCS5

[ BDRAMTYPE="DRAM"

DCD
((B6_MT<<15)+(Bé_Trcd<<4)+(Bé6_Tcas<<3)+(Bé_Tcp<<2)+(Bé_
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9 Study ARM Step by Step

CAN)) ;GCSé6 check the MT value in parameter.a

DCD
((B7_MT<<15)+(B7_Trcd<<4)+(B7_Tcas<<3)+(B7_Tcp<<2)+(B7_
CAN)) ;GCS7

| ;"SDRAM"
DCD ((B6_MT<<15)+(Bé_Trcd<<2)+(B6_SCAN))

;GCS6
DCD ((B7_MT<<15)+(B7_Trcd<<2)+(B7_SCAN))
;GCS7

]

DCD
((REFEN<<23)+(TREFMD<<22)+(Trp<<20)+(Trc<<18)+(Tchr<<16)
+REFCNT)  ;REFRESH RFEN=1, TREFMD=0, trp=3clk, frc=5clk,
tchr=3clk,count=1019

DCD 0x10 ;SCLK power down mode, BANKSIZE
32M/32M

DCD 0x20 ;MRSR6 CL=2clk

DCD 0x20 ;MRSR7

ALIGN

AREA RamData, DATA, READWRITE
A (_ISR_STARTADDRESS-0x500)

UserStack # 256 ;cl(c7)ffa00
SVCStack # 256 ;cl(c7)ffb00
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97 Study ARM Step by Step

UndefStack # 256 ;cl(c7)ffc00
AbortStack # 256 ;cl1(c7)ffd00
IRQStack # 256 ;cl1(c7)ffe00
FIQStack# 0 ;cl1(c7)fff00

N _ISR_STARTADDRESS
HandleReset # 4
HandleUndef # 4
HandleSWI # 4
HandlePabort # 4
HandleDabort # 4
HandleReserved # 4
HandlelRQ # 4

4

HandleFIQ #

;Don't use the label 'IntVectorTable’,
;because armasm.exe cann't recognize this label
correctly.

;the value is different with an address you think it may be.
;IntVectorTable
HandleADC #
HandleRTC #
HandleUTXD1 #
HandleUTXDO #
HandleSIO #
HandlellC #
HandleURXD1 #

AN A DM DMDMNMNMNDM
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HandleURXDO # 4
HandleTIMERS # 4
HandleTIMER4 # 4
HandleTIMER3 # 4
HandleTIMER2 # 4
HandleTIMERT # 4
HandleTIMERO # 4
HandleUERROT # 4
HandleWDT # 4
HandleBDMAT # 4
HandleBDMAO # 4
HandleZDMAT # 4
HandleZDMAO # 4
HandleTICK  # 4
HandleEINT4567 #
HandleEINT3 # 4
HandleEINT2 # 4
HandleEINTT # 4
HandleEINTO # 4 ;0xcl(c7)fff84

END
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