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1 read book (iZ4))
2 open door (JFI])
if (HE)
return (read book)
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BCPU, BrfiEHIE.
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a REIIZ(FTFFRH)
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a REHHNE, 1L LAl
b IR E P RH=HIRR (T LAURRE I, H5ER)
c IRECPURTFX, ({EREER)

2 PITHMIEFIEERERF
3 PR PRT IR TR --- > iR HI2R--->CPU
4 cpuBHRITR—RIBSHMNERTHI/RE~E

5 RMBEHH/FEFE, FirtiE, STARNEE, MEFEREIHRITER. Xt E, RE2—5EE
<, BBERTEICRE L), XTHEFERE. N THERENER N TAENFEHE—RMERES.

globl _start
: b reset
ldr pc, undefined instruction
ldr pc, software interrupt
ldr pc, prefetch abort
ldr pc, data abort
ldr pc, _not used
Idr pe, _irq //KEFBHRT, CPUBEZIX PG TTIZES sl 1 S g 0x 1 8%
ldr pec, fiq
BN TSEAOXISIX R 1dr pe ,  irq, TA2cpuRAEEBEFEMAT  irgfChd
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Eusr/sys
iundefined (und)
iSupervisor (svc)
iAbort (abt)

HRQ (irq)

F1Q (fiq)

EARM state
EThumb state

________________________________________________________________________________________________________________________________________________________________

o8 FH A A7 A

5 25 74 (banked register)

Eﬁﬁﬂ‘fi}?#ﬁﬁ%ﬁ%@f (Current Program Status Register) ;CPSR
ECPSRE‘J%T%%‘?X?%%:SPSR(Save Program Status Register)

HANBALUZ AN BFERFIHEXNCPURT RTBFELENES ->(EEER) B, FB--->(CKXEER) £5-
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3SR EET: (2440FPFM72R)

3.1und : KRENER
3.2 sve : BIEEI
3.3 abt : &IFHER
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b #iENFELL FEEMEE, XMIELE)
HHENLIERT

34 I1RQ: HHET
35FIQ: HReplriED
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isys + RGN

usT PRIV AT EREARMIRT) ATLARIZIR(ECPSREZH AR BIEL

ARM State General Registers and Program Counter

System & User FlQ Supervisor Abort IRC Undefined
o 1t 0 0 rQ ]
M r al mn mn n
r2 r2 r2 r2 r2 r2
ra r3 r3 ra ra ra
r4 4 r4 4 rd rd
5 s rs s rs s
e re e 153 e G
7 7 7 7 7 17
8 r8_ fig B8 8 ra8 r8
k] 9 _fig 9 9 rg rg
110 ri_fig rio ro r1o r1o
11 rn1_fig 1 r1 ri r1
rna2 r2_fig ri2 r2 ra r2
13 r13_fig r3_sve ri3_amt ri3_irg r3_und
rid r14_ fig rd_sve ri4_ aht rid_irg ri4_ und
ris (PC) r15 (PC) r15 (PC) ri5 (PC) r15 (PC) r15 (PC)

ARM State Program Status Registers

[ cpsr || CPsR [ cPsR | cPsR | [ cPsmR | CPsR
DASPSR_fiq | IASPSR_sve| \SPSR_abt| B\SPSR irq | [\SPSR_und

k: banked register

EXNEREXEMEA TEIHNSFFSRM, BHXNBEZEIFRNILSIN 2Mstate
CPUE i ftistate:

= 1 ARM state:fEFHARMIES &, BMES4byte
= 2 Thumb state:fFFERIEThumbig$ &, E1MES2byte
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mov RO, R1 fRiEfE
SHFARMIESEE B4 FT5: V880
S FThumbiESE&E SIE2NFT5: #2543
5IAThumbig /> ZfiE =S8

ARMIESESThumbig S EMXH:

Thumb 5L ATLIEFR ARM B EEF AN FE ZHINBEENRDRMRELRN, CEE 16 URIRBEREER
ERWARMIBSRIES .

Thumb FRE2— N TR R LN, AR ELIE R HTThumb IS MATIF ARM i85 5.

AL, Thumb 18 REEZFBEAINEE L ENTLMEBFZERN ARM IESE LLIN FFIEREBMHAN ARM KRETE
85 Thumb 15$ 0T, S EBFER{HIES CODE16 =, MATE ARM 5SS HEEA BXIESHEER] Thumb 185, LAk
RIBEIRE RS ARM IESRT, MR (FEB{H1ES CODE32FHA.

THRSERERThumbIESERIF, BREEHMIbINXHEESTIMESZ

ARM State General Registers and Program Counter

System & User FlQ Supervisor Abort IRCQ Undefined
o 1 o LY ro LY
al r1 r m M r1
r2 re r2 re r2 r2
3 3 3 3 3 r3
r4 r4 r4 r4 r4 r4
s rs rs s rs rs
6 6 g G ré rg
i 7 7 7 7 7
18 D, 18_fig r8 8 8 8
19 D 9 fig rg 19 19 r9
r10 r0_ fig rio ro r10 ri0
r11 rn1_fig ri r1 ri r1
1z W, M2_fig rg a2 rz r2
ri3 B, 113 fig . r13_sve . r13_ aht . r13_ig . r13_ und
r4 r14_fiq | By r14 sve | B r14 abt | B r14 irg | B r14 und
r15 (PC) 115 (PC) rs (PC) r15 (PC) r1s (PC) 15 (PC)

ARM State Program Status Registers

I CPSR | CPSR CPSR CPSR CPSR | CPSR
SPSA_fig | BSPSR_sve| BSPSR_abi| WSPSRH irg %SF‘SF{_und

B, = banked register
ESHEIUTEBBRO ~ R15
EXKEFEHEEFSEREEREBN=AN, XRHEZEXNNIANEESE:S Ll

inov RO, R8
'mov RO, R8
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mov RO, R8 fiq
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BEREFIQUERXT, HIERSEIHANFIQER EEAIRSEFEE, FRR— B LINFF=E
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FLLANR TR F EAERFIR/ APRATIET, SIRRETRER, FTRIERO ~ RIAXESFREZAREFT
¥, iLRMGERE, REREXLEFH

BINRZRDET, BARRAFTERT R5/APELTHIRS ~ R12XJLMEFFRE, EFIQEXTEECEERRS
~ R12E7ER, BRARTFEFHROME, NRGERE

BERELnuxFHASFERFIQET
= 2 QME
= 3 REWNH

CRSRERIEFINSEHFR, RE—MRIEENFFH
SPSRREFHEFRES 78, MMBINT:

Condition Code Flags (Resverved) Control Bits
| 1 [ | I |
31 30 28 28 27 28 25 24 23 8 T (5] 5 4 3 2 1 0
N 7 C \ . . . - . . . | F T IMEIM3I| M2 M| MO
n | :
I_ OVEITEDW ’ L Mode bits
Carry/Borrow'Extend State bits
Zero FIQ disable
Megative/Less Than IRQ disable

Figure 2-6. Program Status Register Format

B M4 ~ MO KRR FICPUL FH—F1E T (Mode);
AT LUEBUX SR FIBrCPUL F I —FiiE =, tBal LMESUX —FEUL, ILEE KU FEL ;
BRIMFHFIETFRPELT, RENRIESUXLERRY;



M4 ~ MO LT AME, SBRMA:

Table 2-1. PSR Mode Bit Values

LR _svc, SP_sve,
PC, CPSR. SPSR_svc

M[4:0] Mode Visible THUMB state registers Visible ARM state registers
10000 User R7..RO, Ri4..RO,
LR, SP PC, CPSH
_ | PC, CPSR _
10001 FlQ R7..RO, R7..RO,
LR_fig, SP_fiq R14_fig..R&8_fig,
PC, CPSR, SPSA_lig PG, CPSH, SPSA_fig
10010 IRC R7..RO, R12..R0,
LR irg, SP_ing RAi4 irg, R13_irg,
PC, CPSR, SPSR_irg PC, CPSR, SPSA_irg
10011 Supervisor R7..Ro, R12..RO,

R14_svc, R13_svc,
PC. CPSR. SPSR_svc

10111 Abort R7..Ro,
LR _abt, SP_abt,
PC. CPSR. SPSR_abt

R12..R0,
R14_abt, R13_abt,
PC. CPSRH, SPSR_abt

11011 Undefined R7..RO R12. RO,
LR_und, SP_und, R14_und, R13_und,
PC, CPSR, SPSR_und PC, CPSR
11111 System R7..RO, R14..R0,
LR, SP PC, CPSR
PC, CPSR
BEHMN

Bits State bitsF/RCPUTLAELThumb StateilZARM StateH(I#E 445 244
Bit6 FIQ disableX4bit6ZET- 11, FIQZEA TAEM

Bit7 IRQ disableqbit5%5F1HF, ZEILATAHAIIRQHMT, XA IRQILETF R
Bit8 "~ Bit27 R B AL

Bite28 ~ Bit3L RSN,

HASRER, LT —5ige
R R

WNERRO ZFF R1 BB4zerofuFETF1, XFEIESEW Z i, NRR0 ==R1, Wz =1

beqk#EElxiX RIESSHIRIBI30RET N1, 21BENBEE, FAR21PBEVNASHEE FH Z 1, R 7z NEF1
MBkEE, XLIg<S 2 EMIRESATIMAY

SPSRIFFHREFKRETEFR: ETRRESENXNFERSARFREHEFEAIER TEAICPSR
ﬁtggﬂuﬁﬁﬁ’a&%&%éﬂ%iﬁ?iéﬁ CPSREEME, HRETMITEHNirgiER, XPMCPSR_irgitIRERFIER
THICPSR

HAIRBEERERERCPURINDINE IIERT:
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Action on Entering an Exception
While handling an exception, the ARMS20T does following activities:

1. Preserves the address of the next instruction in the appropriate Link Register. If the exception has been
entered from ARM state, then the address of the next instruction is copied into the Link Register (that is,
current PC + 4 or PC + 8 depending on the exception. See Table 2-2 on for details). If the exception has been
entered from THUMB state, then the value written into the Link Register is the current PC offset by a value
such that the program resumes from the correct place on return fram the exception. This means that the
exception handler need not determine which state the exception was entered from. For example, in the case of
SWI, MOVS PC, R14_svc will always return to the next instruction regardless of whether the SW| was
executed in ARM or THUMB state.

Copies the CPSR into the appropriate SPSR
Forces the CPSR mode bits to a value which depends on the exception

4. Forces the PC to fetch the next instruction from the relevant exception vector

HAEBFE—T:
RERERN, HINCPURHAAEE

s HETF—RESHHIHRFREIRSFREEMNZERNARE TR T —FIESHItbL)
CEARERPC + 48 0EEREPC + 8 EIERIMERFRENIBER

» 2 JECPSRIRFASPSREE(RE—MRHEEN FSPSREEAIEZFFTCPSR)

» 3 ZCPSRAVRINAHENFERIN(IELCPSRAIMA ~ MO N\ FERT()

» 4 BEIREXR

BHEEEAM?
Action on Leaving an Exception

On completion, the exception handler:

1. Moves the Link Register, minus an offset where appropriate, to the PC. {The ofiset will vary depending on the
type of exception.)

2. Copies the SPSR back to the CPSR
3. Clears the interrupt disable flags, if they were set on entry

s 1 iFLREEENME, ILEWELSPCPC = ENBELRSFES A ZE offset)
BWEFAER?

BN EARBERENTREER, RIETEXNRKIE
Table 2-2. Exception Entry/Exit

Return Instruction Previous State Notes
ARM R14_x THUME R14_x
BL MOV PC, R14 PC +4 PC+2 )
SWI MOWVS PC, R14_svc PG4 PC+2 i)
UDEF MOWVS PC, R14_und PC+4 PC+2 i
FlQ SUBS PC, R14_fig, #4 PC+4 PC +4 ]
IRQ SUBS PC, R14_irg, #4 PC+4 PC+4 i2)
PABT SUBS PC, R14 abt, #4 PC+4 PC+4 (1)
DABT SUBS PC, R14_abt, #8 PC+8 PC+8 (3)
RESET MNA - - (4]

MREZERIZSWIATLUE R14_svcEHIZ5PC
MR EERIZIRQEILUIER14_irgRIE IR 4B LA PC



= 2 IBCPSRAYEIRE (CPSR EETF E—1—171&EA TAISPSR)
» 35T (MNREFEE, NTFHUERERRRSE)
e = o += = —
F003T AEFEE ThumbisSERERFRAI

LT MREIRARMCPUB FFIR A

ARM State BFIES S GiB4byte

Thumb State B&IE<S HiE2byte

BINRIThumbiESEHAEE, AN ERIE—MERFERAThumbisS
FHE—ETHEEMAIE, TFMakefileFStart.S
MakefileSZ{4

i
e
1
i
Y

e et
tall:

E arm-1linux—gcc —¢ —o led.o led.c

: arm-linux-gcc —¢ —o uart.o uart.c

: arm-linux-gcc —¢ —o init.o init.c

E arm-linux—gcc —¢ —o main. o main.c

: arm-1linux—gcc —¢ —o start.o start.S

E #arm—linux—1d —-Ttext 0 —Tdata 0x30000000 start.o led.o uart.o init.o main.o —o sdram. elf

: arm-linux-1d -T sdram. lds start.o led.o uart.o init.o main.o —o sdram. elf

E arm-1linux-objcopy -0 binary -S sdram. elf sdram.bin

E arm-1linux—objdump -D sdram. elf > sdram. dis

iclean:

i rm *. bin * o * elf * dis

e e e e e e e = = = - = = = = = = = = = = =

JFFEAThumbigs$ &

e EEEEEE
b

: arm-linux-gcc —mthumb —c —o led.o led.c/ /A 7 ZiFarm—1inux—gecll] |- mthumbiy <Kl i)

: arm—1linux—gcc —¢ —o uart.o uart.c

i arm-linux-gcc —¢ —o init.o init.c

E arm-linux-gcc —¢ —o main.o main.c

E arm-linux-gcc —¢ —o start.o start.S

1 ftarm—linux-1d —-Ttext 0 —-Tdata 0x30000000 start.o led.o uart.o init.o main.o —o sdram. elf

E arm—1linux—-1d -T sdram. lds start.o led.o uart.o init.o main.o —o sdram. elf

E arm—1linux—objcopy -0 binary —S sdram. elf sdram.bin

E arm-1linux—objdump -D sdram.elf > sdram. dis

El‘\mml

E rm *, bin *. o0 *. elf *. dis

e e e e e e e e e e e e e e e e e e e e e e = = = = = = = = = = = = = =

arm-linux-gcc —mthumb —c —o $@ $< /S FHrGH]. ¢ X1FIEHT G 7] LG/ t humb 75 2545 1% $07 7 H by < — MK

%. 0 1 %S

arm-linux-gcc —¢ —o $@ $<

I o oo o o o oo o e e e e e e e e e e o e o e o e o e e e o e o e e e i o e e m e e
ill: led. o uart.o init.o main.o start.o ssallfffiled o uart. o init. o main. o start. o

' ftarm—linux-1d —-Ttext 0 —-Tdata 0x30000000 start.o led.o uart.o init.o main.o —o sdram. elf

! arm-1linux—1d -T sdram. lds start.o led.o uart.o init.o main.o —o sdram. elf

E arm—1linux—-objcopy -0 binary —S sdram. elf sdram.bin

: arm-linux—objdump -D sdram. elf > sdram.dis

iclean:

: rm *. bin * o * elf * dis

EOU. o %c



Xtstart. STEE(E LB

JREEMET Start. S

i global start
start:

SF KIETH %/
ldr r0, =0x53000000
ldr r1, =0

str rl, [r0]

/% WEMPLL, FCLK : HCLK : PCLK = 400m : 100m : 50m */
/% LOCKTIME (0x4C000000) = OxFFEEFFFF */

ldr r0, =0x4C000000

ldr r1, =0xFFFFFFFF

str rl, [r0]

J/* CLKDIVN (0x4C000014) = 0X5, tFCLK:tHCLK: tPCLK = 1:4:8 +/
1dr r0, =0x4C000014

ldr r1, =0x5

str rl, [r0]

/* BB CPUTE TSR #/

mrc plb, 0, r0, cl, c0, 0

orr r0, r0, #0xc0000000  //RI nF:0R:RI1_iA
mer plb, 0, r0, cl, c0, 0

% R BMPLLCON (0x4C000004) = (92<<12) | (1<<1) | (1<<0)
* @ = UDIV+8 = 92+8=100
* p = PDIV+2 = [+2 = 3
* s =SPIV =1
% [FCLK = 2#m#Fin/ (p*2°s) = 2%100%12/(3%2 1) =400)
#/

1dr r0, =0x4C000004

1dr rl, =(92¢<12) | (1<<4) | (1<<0)

str rl, [r0]

¥ —HIZEPLL, B lock time EFIPLLE) H S E
* BRIGCPUT 1EFHHIBRECLK
#/

S B sp e ¥

/% GpFEEnor/nand & 27

* GOFoM b, FHEEHIF

* QIRTGEN0, FEqn 0l IR ESIE T, EXWram X FEEnand )7 )
* R FEAEnor 5 2

%/

mov rl, #0

ldr r0, [r1] /& pEHERITE &0 +/

str rl, [rl] /= 0->/0] */

ldr r2, [r1] & r2=/0] +/

cemp rl, 12 % rl==r2? YIRHEERAENINDEZ) */
1dr sp, =0x40000000+4096 ,/* J& 12 nor 53] #/
moveq sp, #4096 /% nand/iz) */

streq v0, [rl1] & HEEKITE */

bl sdram init

/bl sdram init2 J* JHEE P HIEA, P2 E T HRE +/

/¥ HFItext, rodata, datalREEINFRF #/
bl copy2sdram

¥ JEBRBSSEE */
bl clean bss

//bl main /% (E/BLar S HIXTBERS, FE/FVISRTENOR sram#ifi +/
ldr pc, =main /% ZEX]EEFE, BEEISDRAN +/

{FAthumbig < &ERYStart. S 4



. global _start
. code 32 //Ha G BLHITE S METARMIE S ZE

start:

S* KEIIETH */
ldr r0, =0x53000000
ldr r1, =0

str rl, [r0]

S WEMPLL, FCLK : HCLK : PCLK = 400m : 100m : 50m */
J/# LOCKTIME (0x4C000000) = OxFFFFFFFF %/

ldr r0, =0x4C000000

ldr rl1, =0xFFFFFFFF

str rl, [r0]

/% CLKDIVN (0x4C000014) = 0X5, tFCLK:tHCLK: tPCLK = 1:4:8 +/
1dr r0, =0x4C000014

ldr r1, =0x5H

str rl, [r0]

/% RECPUTET SR +/

mrc plb, 0, r0, cl, c0, 0

orr r0, r0, #0xc0000000  //RI nl:0R:K1 iA
mer plb, 0, r0, cl, c0, 0

JF ENPLLCON (0x4C000004) = (92<<12) | (1<<4) | (1<<0)
* @ = UDIV+8 = 92+8=100
* p=PDIV+2 = [+2 = 3
# s =SPIV = 1
% FCLK = 2%m#Fin/ (p*2"s) = 2%100%12/(3+2 1)=400M
#/

ldr r0, =0x4C000004
ldr rl, =(92<¢<12) | (1<<4) | (1<<0)
str rl, [r0]

S —HBEPLL, FEEHE lock time BFIPLLE HFE &
#* SRTCPULAF T HHISFFCLE
#/

SE BT sp 1
J* pHEEnor/nand 7 5
* GOFoM b, FHEEHK
* YIRFEFN0, FEn0hhl LHIAZZHAEEL T, EX Wram X iA2nand/d 5
* B FEAEnor 5
%/
mov rl, #0
1dr v0, [rl] /& BEHERHIE &0 %/
str rl, [r1] /* 0->/0] %/
ldr r2, [r1] /& r2=/0] #/
emp rl, 12 % rl==r2? YIRHEELFAENINDI ) */
ldr sp, =0x40000000+4096 /* st i Enor/7z) */
moveq sp, #4096 /# nand)iz) */
streq 10, [r1] & HELLIE +/

Jx EAMARN State ) Thumb State? +/

adr r0, thumb func /& XM kn 511 F

add r0, r0, #1 /% bitO=1/f bxFLUJHCPU StateFthumb state %/
bx r0

. code 16 // FIEHS 1/ thumb#5$4E
thumb_func: //FFZZEX A i S I
5 IR (E T t humb 7528 FEH 7T 27+
bl sdram init

//bl sdram_init2 S SHEVE RV IEHIEC, AL EE TS +/

/% B Ttext, rodata, dataftEEINEFE %/
bl copy2sdram

Sk JEIRBSSEE #/

bl clean bss

/bl main /% [EHBLar SHINTEEES,  FE/F ISR TENOR sram# AT +/
Idr r0, =main /% ZEX/Ek#E, BEFISDRAN , S5 7 mainf9t I (EZ4R0 #/
mov pc, r0 /F*i[JFHEERFIPCY/

halt:
b halt



LRRABRENL

ﬁ\
SR T
o oooollliiiiiieiiioosoiiooe
iinit. o(. text+0x6¢) : In function *sdram init2’ ;
tundefined reference to 'memcpy’
H v

KB Zinit,oBsdram_init2E FAARY T memcpyRiEL

BEinit.c

#include “s3¢2440 soc. h”

void sdram init (void)

{
BWSCON = 0x22000000;
BANKCON6 = 0x18001;
BANKCON7 = 0x18001;
REFRESH = 0x8404f5;
BANKSIZE = 0xbl;
MRSRB6 = 0x20;
MRSRB7 = 0x20;

}

#if 0

%

% 1B HISDRAMET 131~ 2 77 5%

* I ETEFKACHY

./
void memsetup (void)
]/
unsigned long *p = (unsigned long *)MEM CTL BASE,
pl0] = 0x22111110; //BISCON
pl1] = 0x00000700; //BANKCONO
pl[2] = 0x00000700, //BANKCON1
pl3] = 0x00000700; //BANKCONZ
pl4] = 0x00000700; //BANKCON3
pl5] = 0x00000700; //BANKCON4
pl6] = 0x00000700; //BANKCONS
pl[7] = 0x00018005; //BANKCONG
pl8] = 0x00018005; //BANKCON7
pl9] = 0x008e07a3, //REFRESH, HCLEK=12MHz : 0x008e07a3, HCLK=100MHz : 0x008e0414
pl10] = 0x000000b2; //BANESITZE
pl11] = 0x00000030, //MRSRB6
pl12] = 0x00000030; //URSRB7
!
W
iendif

VTS T memepy AL, 2SR E A HIIRIE, /] T memepy 7EEZH E HIEMACITEFE N FY T arr i il 44
' & 7 ] LIZE T Frimemepy+/
wvoid sdram init2 (void)

o
unsigned int arr[] = {
0x22000000, J//BHSCON
0x00000700, //BANKECONO
0x00000700, //BANKCON T
0x00000700, //BANKCONZ
0x00000700, //BANKCON3
0x00000700, //BANKCON4
0x00000700, //BANKCONS

0x18001, //BANKCONG

0x18001, //BANKCON7

0x8404f5,  //REFRESH, HCLE=12MHz : 0x008e07a3, HCLK=100MHz : 0x008e0414
0xbl, //BANKSIZE
0x20, //MRSKBE
0x20, //MRSRB7



)
volatile unsigned int * p = (volatile unsigned int *)0x48000000;
int i;

for (i = 0; i < 13; i++)
{

#p = arr[il;

ptt;

YEIRREMH AT ZZRAmemecpyB 28 LUEHKHIX LEZE
LG HIEN RESEE, REHIEMSMELRIRR

ﬂ‘ Hmlm

RABEVNSBEIERE NRXINAYarrttb i BE X

: 0x22000000,

; 0x00000700,

; 0x00000700,

' 0x00000700,

: 0x00000700,

: 0x00000700,

; 0x00000700,

; 0x18001,

' 0x18001,
i 0x8404f5,  //REFRESH, HCLK=12MHz : 0x008e07a3, HCLK=100MHz : 0x008e0414
: Oxbl, //BANKSIZE

0x20,
0x20,

1
volatile unsigned int * p = (volatile unsigned int *)0x48000000;
int 1;
for (i = 0; i < 13; i++)
{

#p = arr[il;
ptt;

#1708
BEbinX 4B 1.4kER

-rwxrwxr-x 1 book book




BRI ERARMEESER2KES

-rwxrwxr-x 1 b

BEKRILCHRITET

Esdram.o](: file format elf32-littlearm

EDisassombly of section . text:

B X EEARMAE S 342 L A 4%/

530000000 { start>:

530000000: e3a00453 mov r0, #1392508928 ; 0x53000000
i30000004:  e3a01000 mov rl, #0 ; 0x0

130000008:  e5801000 str rl, [r0]

13000000c:  e3a00313 mov r0, #1275068416 ; 0x4c000000
130000010:  €3e01000  mvn rl, #0 ; 0x0

130000014: 5801000  str rl, [r0]

i30000018:  e59£005¢ ldr r0, [pc, #92] ; 3000007¢ <. text+0xT7c>
13000001c:  e3a01005 mov rl, #5 ; 0xH

130000020: 5801000 str rl, [r0]

130000024:  eell0f10 mrc 15, 0, r0, crl, cr0, {0}

5300000282 3800103 orr r0, r0, #-1073741824 ;. 0xc0000000
13000002c:  ee010£10 mer 15, 0, r0, crl, cr0, {0}

530000030: eb9f0048 ldr r0, [pc, #72] ;30000080 <. text+0x80>
130000034 : 5911048 ldr rl1, [pc, #72] ; 30000084 <. text+0x84>

i30000038: 5801000  str rl, [r0]

i3000003c:  e3a01000  mov rl, #0 ; 0x0

130000040:  €5910000  1dr r0, [r1]

130000044:  €5811000  str rl, [rl]

130000048: 5912000 ldr r2, [r1]

13000004c: 1510002  cmp rl, r2

i30000050:  e59fd030 ldr sp, [pc, #48] ;30000088 <. text+0x88>
530000054: 03a0da01 moveq  sp, #4096 ; 0x1000
130000058: 05810000 streq 0, [rl]

13000005¢:  e28f0004  add r0, pc, #4 ; Ox4
130000060:  €2800001 add r0, r0, #1 ; Oxl
130000064:  el2fff10  bx 10

130000068 <thumb_func>:

130000068:  £94e£000 bl 30000308 <sdram_init>

13000006¢:  F9Fef000 bl 3000046¢ <copy2sdram>

i30000070:  £a24£000 bl 300004bc <clean_bss>

Vo FITHT thumb 754 A 217 1w/

130000074 : 4805 ldr r0, [pc, #20] (3000008¢ <. text+0x8c>)

130000076: 4687 mov pc, r0

130000078 <halt>:

530000078: eTfe b 30000078 <halt>

13000007a: 0000 1sl r0, r0, #0

53000007VI 0014 1sl r4, r2, #0

53000007w: 4¢00 ldr r4, [pc, #0] (30000080 <. text+0x80>)
530000080: 0004 1sl r4, r0, #0

E30000082: 4¢00 ldr r4, [pc, #0] (30000084 <. text+0x84>)
130000084:  ¢011 stmia r0!, {r0, r4}

E30000086: 0005 1sl rb, r0, #0

E30000088: 1000 asr r0, r0, #0

13000008a: 4000 and r0, r0

13000008c¢ : 04fd 1sl r5, r7, #19

2300000801 3000 add r0, #0

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e m 4

NRIRBYflashRNBIE T LAE BERAThumbig <

i



REHEBRGALIET
WRERiB HT =R
ThumbiE S ERERBEMIER, RERBIEANE

F004T_undBREERERTN

E—1EFNEILIERERENEE, LELEXNEE
B ZE ubootFEFBuboot\u-boot-1. 1. 6\cpu\arm920t

] Fstart.S

J/*code: 28 72%/
#tinclude <config. h>
#tinclude <version. h>

* Jump vector table as in table 3.1 in [1]

#define GSTATUS2  (0x560000B4)
#define GSTATUS3  (0x560000B8)
#define GSTATUSA  (0x560000BC)

#tdefine REFRESH(0x48000024)
#tdefine MISCCR (0x56000080)

#tdefine LOCKTIME 0x4C000000 PLL lock time count register */
ttdefine MPLLCON 0x4C000004 MPLL configuration registeir !
#tdefine UPLLCON 0x4C000008 UPLL configuration register

ftdefine CLKCON 0x4C00000C Clock generator control reg. ¥
ftdefine CLKSLOW 0x4C000010 Slow clock control register */

#tdefine CLKDIVN 0x4C000014 Clock divider control #/

.globl start
start: b reset

ldr pc, undefined instruction
ldr pc, software interrupt
ldr pe, _prefetch abort
ldr pc, data abort
ldr pc, not used
ldr pc, irq
ldr pe, fiq

undefined instruction: .word undefined instruction

software interrupt: .word software interrupt
prefetch abort: .word prefetch abort

data abort: .word data abort

not used: .word not_used

irq: .word irq

fig: .word fiq

.balignl 16, Oxdeadbeef



FHREREREX

Table 2-3. Exception Vectors

Address Exception Mode in Entry
Ox 00000000 Heset Supervisor
Ox00000004 Undefined instruction Undefined
0x00000008 Software Interrupt Supervisor
0x0000000C Abort (prefelch) Abart
Ox00000010 Abort (data) Abart
O0x00000014 Heserved Reserved
0x00000018 IRQ IRQ
0x0000001C FlQ FlQ

ETRENERER

. text
.global start

start:

SR MO TFIR AT, reset, B—F AW LI
FECRENA —FRE X 757$

und code:
. word OxdeadcOde /% K& XRF5% */
HCPURILIEIAT W LAR A0, B RAERE XFaL R, Hiatidrdo_und
bl print2,
*/
do und:
/% TR B Z
# 1. Ir und (R B BIERECH ) T —2BIREHAT I S 19 1 4
* 2. SPSR_und{R{FH #1 Bi i =CHICPSR
* 3. CPSRHHIMA-MOFE % & F711011, HA Fundf=(
* 4. BEENOx 47T 7 HATFE T
#/
) i M B spFE, 1R — L1 (EH T 1
J* sp und Rt E, JEREE %/
1dr sp, =0x34000000

J* TEundSF i MR HF G S5 r0-r12, FrEUE R %/

Sk RS, 2T HI ) 2 (R L r 7 1728 SEJa 17+
S ST I AR AT G, R R %/

stmdb sp!, {r0-r12, 1r}

S* Ry %/

S P und SR i %/

mrs 10, cpsr//7epsrifIEHIEA 0

Ldr rl, =und_string/ /7 FEH) 517 F AR (E 55 r ]

bl printException

S LB (E AR TR, FEOE IR R AT LL T/

S Ry */

S BRI

J* 0 T rI2HIE AR IR, FEE IR AT Ll MR Elpe 7 Zox/
ldmia sp!, {r0-rl2, pc} /= “2HspsriH 2 HcpsrH */

|
AT E R FITH, AL FEEE arm-linux—gee J45 & X T4
Y

B RS

Vhttp://web. mit. edu/gnu/doc/html/as 7. html
. string “str”

SENIIEN. strss SN ESATE
L7

und_string:

b reset /% vector 0 : reset */ //— [HE, ZMOMLFFLEHAT, BhkFreset 4t
b do_und /* vector 4 : und %/ //UIRLLFRTXIGSFH, HlESBEF)OXO1HIE K E X TESTF b, #irdo undfe)/7

:Copy the characters in str to the object file. You may specify more than one string to copy, separated by commas.

Unless otherwise st



.string “undefined instruction exception”

reset:
S* KREE T %/
ldr r0, =0x53000000
ldr r1, =0
str rl, [r0]

% BEMPLL, FCLK : HCLK : PCLK = 400m : 100m : 50m */
/# LOCKTIME (0x4C000000) = OxFFFFFFFF %/

ldr r0, =0x4C000000

ldr r1, =0xFFFFFFFF

str rl, [r0]

/% CLKDIVN (0x4C000014) = 0X5, tFCLK:tHCLK: tPCLK = 1:4:8 */
ldr r0, =0x4C000014

ldr r1, =0x5

str rl, [r0]

/% RECPUTETSFAAHA #/

mrc plb, 0, r0, cl, c0, 0

orr r0, r0, #0xc0000000 /Kl nF:0R:K1 i/
mer plb, 0, r0, cl, c0, 0

/% BEENPLLCON (0x4C000004) = (92<<12) | (1<<4) | (1<<0)
* m = MDIV+E = 92+8=100
* p=PDIV+2 = 142 = 3
* s =8SDIV =1

FCLK = 2#4m*Fin/ (p*2"s) = 2%100%12/(3%2 1) =400M

*

*/
ldr r0, =0x4C000004
ldr r1, =(92¢<12) | (1<<4) | (1<<0)
str rl, [r0]

S —HZEPLL, FLEHE lock time B FIPLLEH Fa /&
* RIGCPUTAE T HISFFCLK
#/

J* BERFE: sp £ A
JS* G FEEnor/nandfi 5
* GOFWOHL), FFEEHI K
* QIRFGEN0, ZEn 0l TR BHENEL T, EXWram X Fl4Enand )i 5)
* I EEEnor 5
#/
mov rl, #0O
ldr v0, [rl] /& BEHERNTE &0 %/
str rl, [r1] /& 0->/0] #/
ldr r2, [r1] & r2=/0] +/
cmp rl, 12 * rl==r2? YIRHEL N ENANDIEZ) */
ldr sp, =0x40000000+4096 /* st i /Enor 7z */
moveq sp, #4096 /% nand)iz) */
streq r0, [rl] /& MREHKITE +/

bl sdram init

//bl sdram init2 % HBGREGETIEA, AR ETHAT */

J* FEfltext, rodata, datafRIETNFEF %/
bl copy2sdram

Sk JEIRBSSEE #/
bl clean_bss

bl uart0 init

bl printl

/% BRI —FRTE KTES %
und_code:

.word 0xff123456 /% L@ X7/ES %/

bl print2

/bl main /% (EHIBLir SHTEEES,  FE/F VIR TENOR sramBifr +*/
ldr pc, =main /% ZEXTBEFE,  BEZYSDRAN */

halt:
b halt

MALEXRER?



B#ZprintFJEl—a1E, #iE—exception.c3 {4

T
E #include “wart.h”

: void printException(unsigned int cpsr, char sstr) //cpsri/HIHIIT &G 1745, stri] HlI— 17

i {

; puts(”Exception’ cpsr = 7)) \\FTEllcpsr

' printHex (cpsr) ; /i HicpsrFT1H

' puts (" ") 1 /At A

: puts (str) ; //FiitistriE

i puts ("\n\r"); /17, Fiir

b

L e e e e e e e e e e e e e e e e e e e e e e e e

HAFTFF 2RI IFT RIRE PRI RIC 9w S5
BE—Eea8TRERE

o e e
30000084 <delay>:

E 30000084 : ela0c00d mov ip, sp

I 30000088:  €92dd800  stmdb  sp!, {fp, ip, lr, pc) A At biEiE

E 3000008c¢: e24cb004 sub fp, ip, #4 ; 0x4

E 30000090 e24dd004 sub sp, sp, #4 ; 0x4

' 30000094:  e50b0010  str r0, [fp, #-16]

© o 30000098:  e51b3010  1dr r3, [fp, #-16]

P 3000009c: 2433001 sub r3, r3, #1 ; Oxl

i 300000a0:  e50b3010  str r3, [fp, #-16]

' 300000a4:  e51b3010 ldr r3, [fp, #-16]

E 300000a8: 3730001 cmn r3, #1 ; Oxl

i 300000ac:  0a000000  beq 300000b4 <delay+0x30>

P 30000000:  eafffff8 b 30000098 <delay+0x14>

; 300000b4:  e89da808 ldmia  sp, {r3, fp, sp, pc) /&, EEL)

e e e e e e e e e e e e e e e e e e e e e e e m e e e e e e e e m e

HEmE
(& makefileif N3 {4

I o oo o e e e e e e e e o o o f oo f o mm i mmmmmm e mmmmmmm e e
i all: start.o led.o uart.o init.o main.o exception.o

: #arm—linux—1d -Ttext 0 —Tdata 0x30000000 start.o led.o uart.o init.o main.o —o sdram. elf

E arm-linux-1d -T sdram. lds $ -o sdram.elf

: #HS OREE T IR

E arm-1linux-objcopy -0 binary -S sdram. elf sdram.bin

: arm-1linux—objdump -D sdram. elf > sdram. dis

E clean:

: rm *. bin *. o * elf * dis

i %.0 : %.c

E arm-linux-gcc —¢ —o $@ $<

E %.0 1 %S

: arm-linux-gcc —c¢ —o $@ §<

E *, dis
R

WIFERNIRS
REBERIBENZHS
RERZERZLNAERNER

XEBEAER
I oo o e e e e e o e o € mmm & @ mm S mmm @ mmm f e @ mmmmmmmmmmmmmmmmmmmmm e mmm e m
sdram:
bl printl , /ﬁZ%b//ul/

/*/WEUWA FARIERTITS #/
ind_code:

.word OxdeadcOde /* KFX/5FS +/

bl print2 /f/}%‘//ﬂpz int2, SLHXFTIERE K1TH

& EHIBLi S HTEEEE, 2/ VIR TENOR sram#Bi 7T %/
Idr pe, =main /3 ZE0/EEF:,  BERISDRAN +/

//bl main



SHprint1 print2iIXFEMTENREL, Fuart X PMNEE
i void printl (void)
{
i puts (“abc\n\r”) ;
i void print2(void)
' {
; puts(“123\n\r") ;
P

HEREKRS, &Wprint1. print2FRMITHIN
KB Estart SR vartO_init(), MbEmain.cAAJuart0_init() ¥R REL

o o o e o o o o e e e o o e e e e e o e e e e o o o o e e e o o o e e o o e o o o e e o e
i ldr pc, =sdram

! sdram:

' bl uart0 init

i bl prlntl

: Gk BLEINA —F KR IES %/

E und C HJ\

i cword Oxff123456 /% Hi X#54 #/

' bl print2

E /bl main /% (EHIBLar SN BEEE,  FRIF IR AENOR sramP AT */

: ldr pc, =main /% /m/ﬁ/gﬁ BEFYSDRAN +/

i halt

' b halt

L e e e e e e e e e e e e e

i Euart0_init, BXRIFERS
EFIEEET, printl print22&TE], RAREXIFESHRET, EEXMEUIR—TBEE XAt



FIF24400 FF M, FHEIARMIES

0123456789101112131415161718192021 2223 24 2526 27 28 29 30 31

Cond |0|0|!| Opcode (S Rn Rd Operand2 Data/Processing/
PSR Transfer

Cond [O|O|O|O|O|O|A|S Rd Rn Rs 1l0|0|1 Rm Multiply

Cond |0|O[{O]O|1]|UlA|S| RdHi RdLo Rn 1]10|0]1 Rm Multiply Long

Cond |0]|O|O|1|O]|B|O|O Rn Rd olojojof1|o|o]1 Rm Single Data Swap

Cond |O|O|Of1|OjO|1{Of1]1|1f{1]1]1|1|{1|1|1]1|1]0OfO]|O]1 Rn Branch and Exchange

Cond |O|O[O|PIUjO[W]L Rn Rd 0|0|OJO]1|S|H|1 Rm Halfword Data Transfer:
register offset

Cond |O|O|O|PJU|1[W|L Rn Rd Offset |1|S|H|1| Offset | Halfword Data Transfer:
immendiate offset

Cond |O|1|1|PJUIB/W|L Rn Rd Oftset Single Data Transfer

Cond |1]|0[0|P|U|B/W|L Rn Register List Block Data Transfer

Cond [1]0[1]|L Offset Branch

Cond |1 |1]0|PIU|B[W|L Rn CRd CP# Offset Coprocessor Data Transfer

Cond |[1]|1]1|0| CPOpc CRn CRd CP# CP |g| CRm | Coprocessor Data Operation

Cond |1]|1{1]0] CP |L| CRn Rd CP# CP |4 CRBm Coprocessor Register Transfer

Opc
Cond [1|1]1]1 Ignored by processor Software Interrupt
01234567891011121314151617181920212223242526 27 2829 3031

RIMBIARSWIHES, CPURTLURRBILE, AR—FRENIES

HeASHE— K CPUAREEIRBIATE S, B X /3003000000

ldr pc, =sdram
sdram:

bl uvart0 init

bl printl

S BRIA — e X158 %/
und_code:

.word 0x03000000 /% A& XS %/

bl print2

/bl main /¥ fEHIBLAT SN EERE,  FE/F VIR FENOR, sramfiiT +/
ldr pc, =main /* ZEXTEEFE, BEEISDRAN +/

RERSHIT
FIENT REXIES RECPSRIBIL FTEN T F 58, &EMITmainE %

i.word Oxdeadcode /% t/@&—2&AE NIk

&>

HEFRA ML b B AR R e a4/

BNEE FcpsrEBTFRENER
bit[4:0]FRCPUER, 11011, RALFundiE=



HNBEEXTEFMTHAER

. text
.global start
k[T, MO TR AT
PEF  reset:
W7 —FZ a1
i 70 deadeOdess K5 SR, CPURLABE AL Fer & 114 0
und _code:
. word OxdeadcOde /* K& X754 #/
bl print2
bR R AR E RS i, M T — 48 A I bk R A7 31 57 A U LR 27 A2 4%

¥ HATHR B2 O RE TIRZH

* 1. Ir_undfRA7FH BP0 T — 2 B HATHI 15 S 1 )
* 2. SPSR undR17 G 9 H B i 2CHICPSR

* 3. CPSRHBINA-MORE % & F711011, HA Fundfd(

* 4. BEENOxAHIH 7 H AT R

*

* WEFE splefFundlHl-

* sp undRIE, FEREE

* % FEundsE PR A G B GES G r0-r12, LB %/
* IrfE R H A SE G IR [F L hE, HELRAE */

* ARIEII */

* RhHundF 34 %/

&

* PKHsp
* cpuift e VIR B /T IR =
*/

*/

. text

.global start

 start:
b reset /* vector 0 : reset */
b do und /* vector 4 : und */

und_addr:
.word do_und

do und:
% R AT RS Z
* 1. Ir undffA7 G BB G T — 2 B HAT I 75 S 1 )
* 2. SPSR_und{R17 15 9P B i CHICPSR
* 3. CPSRHFIMA-NOZE 4 B 411011, HA Eund ¢
* 4. BEENOx AT 7 HATFEF
*/

J* sp und KR E, FREE */
ldr sp, =0x34000000

/# TEundS7 g AR HO B A BE S 1524 r0-r12, TG IRTE #/
& A EST I PE E  HIAB AT G, R %/
stmdb sp!, {r0O-r12, 1r}

S* Ry %

Sk G Pund 25 */
mrs r0, cpsr

ldr rl1, =und string
bl printException

/xR Ly */
ldmia sp!, {r0-rl2, pc} /= Hlspsrifig 2 #cepsr it +/

und_string:
.string “undefined instruction exception”

EFif

~

R

. text
.global start

 start:
b reset /* vector 0 : reset */

(b SBEFE B



b do und /* vector 4 : und */

do und:
% RATES 2 T
# 1 1r und{RI7F G BB A 1T F— 2RI AT 1975 S 19 1 )
#* 2. SPSR_und{fF7H #5120 H1ICPSR
% 3. CPSRHFIMA-NOHE B Hy11011, HA Flfundp
* 4. BkEOx4HIHE T H AT FEF
#/

/% sp und K&, HREE %/
ldr sp, =0x34000000

/% TEund 7 i B FOF A A RE 152 r0-r12, IrBIZE R +#/
S TSR P T B [T 4, 1 ZER T %/
stmdb sp!, {r0O-r12, 1r}

SE ARG %/

S L PundS2 5 */
mrs r0, cpsr

ldr rl1, =und string

SRS X AED 17 S B FE, AR nandiz), X PNRETEIkZ Sf, X ERELEH S 9 TS BEFEE sdram P 71T F2 7%/
bl printException

S MRy %/
ldmia sp!, {rO-rl12, pc} % ZflspsriJld 2 EcpsrH +/

und_string:
L, . . . .
.string “undefined instruction exception

ireset:

: JSx WG T+
1dr r0, =0x53000000
ldr r1, =0

str rl, [r0]

% BEENPLL, FCLK : HCLK @ PCLK = 400m : 100m @ 50m */
J# LOCKTIME (0x4C000000) = OxFFFFEFFF #/

1dr r0, =0x4C000000

1dr rl, =0xFFFFFFFF

str rl, [r0]

/% CLKDIVN (0x4C000014) = 0X5, tFCLK: tHCLK: tPCLK = 1:4:8 #/
1dr r0, =0x4C000014

ldr r1, =0x5

str rl, [r0]

St BB CPUTLE TSR +/

mrc plb, 0, r0, cl, c0, 0

orr r0, r0, #0xc0000000 /Rl nF:0R:K1 i/
mer plb, 0, r0, cl, c0, 0

% 1% EMPLLCON (0x4C000004) = (92<<12) | (1<<4) | (1<<0)
* m = MDIV+E = 92+8=100
* p =PDIV+2 = 1+2 = 3
* s =SPDIV =1
% FCLK = 2¥m*Fin/ (p*2"s) = 2%100%12/(3+2 1) =400M
#/

ldr r0, =0x4C000004

1dr r1, =(92¢<12) | (1<<4) | (1<€0)

str rl, [r0]

¥ —HEEPLL, FLEHE lock time L FIPLLETH B2 E
* BRIGCPULTE T HHI#FCLK
#/

Sx WEF: sp ¥/
% pEEEnor/nand g 51
* GOFJOUL, FFEEHAK
* QIRFFFN0, ZERNOMA L HIAZHENEN T, EX Wram XFAEnand)H5)
* Y FEAEnor i 5)
%/
mov rl, #0
Udr r0, [r1] /& pEHERITIE #0F +%/
str rl, [r1] /* 0->/0] %/
ldr r2, [r1] /& r2=/0] #/
cemp rl, 12 % rl==r2? YIRHERNAENAND B */
1dr sp, =0x40000000+4096 /* 547k nor jF5) */
moveq sp, #4096 /% nand/iz) */



streq 10, [r1] /&% MELERHIE +/

bl sdram init

//bl sdram_init2 S SHEE PV IEHIEC, AL EE TS +/

/% B Ttext, rodata, dataftEEINESFE %/
bl copy2sdram

Sk JEIRBSSEE #/

bl clean bss
bl uartO init

bl printl
S BRI —F R EXRIES
und code:
.word OxdeadcOde /% K& XF/FE +/
bl print2

/bl main /% (EHIBLar SHIXTEEEE, FE/7UIATENOR sramBi AT #/
1dr pc, =main /* ZEX/EEFE,  BEZYSDRAN */

thalt:
H b halt

. text
.global start

start:

: b reset /* vector 0 : reset #/

VABEFE BllsdramATTIS T, AR X G H—7E Esdram']!

VI T i BT AE LM KT IS A 17 ZE M O AIRE P TAFRA, AZ i AR nand it 772 2 B 1 XA/
ldr pe, und addr /* vector 4 : und */

I T BE R G, O8I 32 Ll = BEZY e %/
und_addr:
.word do_und

do_und:
JE HATENS L -
* 1. Ir undffA7H BB 0 T — 2 B HAT I 75 S 1T b
* 2. SPSR und {74 # F B =0HICPSR
* 3. CPSRHHIMA-MORE B 411011, A Eund ¢
* 4 BEENOx 41 T AT R
*/

/% sp und Rk E, TGIREE */
ldr sp, =0x34000000

J* EundSF i M FERE G S5 r0-r12, IrEUERF %/
S TSR AP E G IR [, R +/
stmdb sp!, {r0-r12, 1r}

S R %/

Sk G Pund 7 */
mrs r0, cpsr

ldr rl, =und string
bl printException

/xRy */
ldmia sp!, {r0-r12, pc}  /* ZflspsrifE 2 FepsrH +/

und_string:

.string “undefined instruction exception”
SERYIRAFTFR T I SET T B REIRIFAETT
Wt . align 44 BEGIFTETHIFE/F A4 TN 7%, (RAFFE/7aE T
*t/
.align 4

reset:
/% KREIETTH +/
ldr r0, =0x53000000
ldr r1, =0
str rl, [r0]

/% WEMPLL, FCLK : HCLK : PCLK = 400m : 100m : 50m +/
/% LOCKTINE (0x4C000000) = OxFFFFFFFF #/
ldr r0, =0x4C000000



ldr rl1, =0xFFFFFFFF
str rl, [r0]

J/# CLEDIVN (0x4C000014) = 0X5, tFCLK:tHCLK: tPCLK = 1:4:8 +/
ldr r0, =0x4C000014

ldr r1, =0x5H

str rl, [r0]

/% RECPUTET SR +/

mrc plb, 0, r0, cl, c0, 0

orr r0, r0, #0xc0000000  //RI nl:0R:K1 iA
mer plb, 0, r0, cl, c0, 0

/% BENPLLCON (0x4C000004) = (92<<12) | (1<<4) | (1<<0)
* m = MDIV+S = 92+8=100
* p=PDIV+2 = 1+2 = 3

* s =SDIV =1
#  FCLK = 2#m*Fin/ (p*2s) = 2%100%12/(3%2 "1)=4000
#/

ldr r0, =0x4C000004
1dr r1, =(92<<12) | (1<<4) | (1<<0)
str rl, [r0]

S —HIREPLL, BLEHELlock time B FIPLLE) HEE
* RIGCPUTAE T HHISFFCLE
#/

S* BEAF: sp £ A

/% P HEEnor/ nand)F 5

* GOFWOHL), FEEEHI K

* QIRIZEN0, ZEn 0l TR BHNEL T, EX Wram X Fl4Enand i)
* B nor 5 5)

#/

mov rl, #O

ldr v0, [r1] /& BEHERNIE &0 %/

str rl, [r1] /& 0->/0] #/

ldr r2, [r1] /* r2=/0] #/

cmp rl, r2 % rl==r2? QIR RN AENANDE B */
1dr sp, =0x40000000+4096 /% & i#iEnor 5] #/
moveq sp, #4096 /# nand)iz) */

streq 10, [r1] & HELKNET +/

bl sdram init

//bl sdram init2 Sk JHEG RIEHIEA, P2 E TR +/

/* HE[text, rodata, dataftBEIFEF */
bl copy2sdram

J# JERBSSEE */
bl clean_bss

SRR 2 e ELIEBLBRFZ F) sdram 1%/
ldr pc, =sdram
sdram:
bl uvart0 init

bl printl
S BRI —F R EXRIES
und code:
.word OxdeadcOde /% A& X7/FS #/
bl print2

/bl main /% fEHIBLar SHITEEE,  FE/7F VIR ENOR sramfi 7T */
ldr pc, =main /* ZEX/EEFE,  BEZYSDRAN */



E—TEITEFINITIRE

Oxdeadcode ALEEE

2SS HEISDRAM
7

|dr pc, =sdram SEEFJSDRAMBAT Idr pc, =sdram

EEuptE 2EE{U EEupitie 6FERISDRAME{Tdo_und

SEHERITR LS Idr pc,und_addr |- Idr pcund_addr
b reset D%bmmﬁ b reset

NOR/NANDFLASH SDRAM

Ox3000000
0

F0057_swiREERIERRS

BB RE Wil IERIZ
SWiE’)\_'{EFEP H‘ﬁisoftware interrupt

FERIEVAFEAIHTARMCPUB 7HEL, T APEIXLAS, EftefE24FEDN, XLESIER TR
EEHCPSRIHEANEMIER

usrFI PRI A BEIZELCPSRIEN B AR L
Linuxiz B2 F—RRIZTTTRFER
APPiz{TFusermode, (ZMRIE, FEIHEEH)
APPRRII A, IR, EBAI#R?
REFEIMREN

P E—MEE

undt 2
swi + EMEFERIRP R ET)

HiEstart SIEEMBISET HFK

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

J* B2 )7, cpultFsvefal
* WL, D Eusrid=C
: * WEH
E * BEEEHAT

'
'

I ) A S
V2 R A S swi TS/
'

'
! 5 IS 4 L A
VRS GTE startiX I —Fswi 5%
:



BEERERERWIRENRE

b1k 20x8
Table 2-3. Exception Vectors

Address Exception Mode in Entry
000000000 Reset Supervisor
0x00000004 Undefined instruction Undefined
0x00000008 Software Interrupt Supervisor
0x0000000C Abort (prefetch) Abart
0x00000010 Abart (data) Abart
0x00000014 Reserved Reserved
0x00000018 IRC IRC
0x0000001C FIQ FIQ
A5t E usriZ L~
Condition Code Flags (Resverved) Control Bits
| I [ | I |
31 30 26 28 27 26 25 24 23 8 T (5] 5 4 3 2 1 0
N]Z|C|V ]| [|wm]®) e =« | ]| F|T|IMIIM3I|M2|M |MO
g I |
erfiow L Mode bits
Carry/Borrow/Extend State bits
Zero FIQ disable
Megative/Less Than IRQ disable

Figure 2-6. Program Siatus Register Format

Table 2-1. PSR Mode Bit Values

M[4:0] Maode Visible THUMB state registers Visible ARM state registers

10000 Usar R7..RO, R14..R0,

LA. SP PC, CPSR

PC, CPSR
10001 FIQ R7..R0, R7..R0O,

LR _fig, SP fig R14 fig..A& fig,

PC, CPSR, SPSR_fig PC. CPSR, SPSH_fig
10010 IRCG R7..RO, R12..R0,

LR irg, SP g A14 irg, R13 irg,

PC, CPSR, SPSRH irg PC. CPSR, SPSR_irg
10011 Supervisor R7..RO, R12..R0,

LR _sve, SP sve, R14 sve, R13_sve,

PC, CPSR, SP5R_svc PC, CPSR, SPSR_sve
10111 Abort R7..R0, R12..RO,

LR_abt, SP_abt, R14 abt, R13 abt,

PC, CPSR, SPSR_abt PC. CPSR, SPSR_abt
11011 Undefined R7. RO R12..R0O,

LR und, SP_und, R14_und, R13_und,

PC, CPSR, SPSR_und PC, CPSR
11111 System R7..RO, R14..R0,

LR, SP PC, CPSR

PC, CPSR

usriE =, A9 MO ~ M4210000

E/**b’ SEHA usr A%/
imrs r0, cpsr
Vi Fbicfir4 bitclean HRANIIEE/

J* pttlepsr BEFIr0 */

bic r0, r0, #Oxf /% 1EZM4-M0F0b10000, HAusriiz( */

:
msr cpsr, r0
:

6 1R



E/* WE sp usr */
Eldr sp, =0x33f00000

RiFIET
AMAT LA Bundig <

A0 swisk &, (HERARENXIE LM

. text
. global start

start:
b reset /% vector 0 : reset */
ldr pc, und addr /* vector 4 : und */
kD S swiTE S/
ldr pc, swi_addr /* vector & : swi #/

und_addr:
.word do_und

VD (B und e XIS
swi addr:
.word do_swi

do und:
JS* FATRS E 2 R
* 1 Ir und{f7F 6 BB AT F— 2RI AT T S 1 )
* 2. SPSR_und{fi7H 8 11 B i zCHICPSR
* 3. CPSRHIHIMA-MNOYE & A 11011, HA Flund =l
* 4. BEFNOx4HIH 7 HATREF
*/

/% sp und K E, LREE */
ldr sp, =0x34000000

: /% frundS7 i AP REO TG ] RES 15 r0-r12, ITEUERIE %/
: J* RS I T AR (AT A, 1R %
i stmdb sp!, {r0O-r12, 1r}

JE ARG %/

% M und 7 %/
mrs r0, cpsr

ldr rl, =und string
bl printException

S MRy %/
ldmia sp!, {r0-rl12, pc} & /spsrifIfg k2 #lcpsriH */

und string:
.string “undefined instruction exception”

V%3 K ifldo_undfE2e Kswi #/
Edois\ﬂ‘ :
S AT B2 7 -
* 3. 1. Ir svelRAFH B BT T — 2 QIAEHAT 75 S 17 1
* 3.2, SPSR_svclfiFH s i zCHICPSR
* 3.3 CPSRPHIMA-MOHE i 7 710011, HA Flfsve izl
* 3. 4. BEFIOx08HIH 77 AT FEF
#/

J* 3.5 sp sve R RE, KRBT */
1ldr sp, =0x33e00000

S 3.6 {swi ST FERE T A GES 15 r0-r12, IrEUERTF %/
S 3T IS AP E T R A A, R
stmdb sp!, {r0O-r12, 1r}

/% 3.8 RIFEH Yy

/% 3.9 MFswitF g KA H */
mrs r0, cpsr

ldr rl, =swi string

bl printException

/*3.10 Ry %/
ldmia sp!, {rO-rl12, pc} % ZfspsrifIE 2 Fllepsr +/

swi L PEERE*/



swi_string:

.string “swi exception

A B
RE KWigBHIT
A E TEX LA TR

%3 Biflldo und 152¢ K swi */

J* AT RS E 2 B
* 31 Ir svelfiF G BB H 1) 2 BT 1975 S 194
3. 2. SPSR svclRAGH #5120 HICPSR
3. 8. CPSRTIIMA-MOHE 1 B 710011, HA Flsve it
3. 4. BEFOxOSHIH 2 #7727

*

X % %

% 3.5 sp sveRikE, EWEE %/
1dr sp, =0x33e00000

i ¥ 3.6 EswiSEIE PR A B A RESAE K r0-r12, BRI */
! S* 37 Ir@ SR AP I HIR [ ), R #/
: stmdb sp!, {r0-r12, 1r}

3.9 LhHswisF NAEFTH */

mrs r0, cpsr
ldr rl, =swi string
bl printException

/%310 R */
ldmia sp!, {r0-rl2, pc} /% 2/ spsriI{gh 2 FepsrH +/

% swilltPEERFL +/
swi string:

. ” . .
.string swi exception

L&
RE#NIT BTLAERIETT
1BIRFTED

fswi 0x123 /% BT, SURSWIRH, HEAOBHUT +/ §
HITIRMEERIT

ildr pc, swi addr /* vector 8 : swi */ i

FKIAEAEIE do_swiEREH I8 TEXTIE IR . string “swi exception”

RERSIET

BRI LEREZET

ERRFEABBIE. string “swi exception” XAIE, AMHANMLXAERFERLENT, EE—TRICH:

130000064 <swi_string>: //IXHHhZ61

130000064 : 20697773 rsbes  r7, r9, r3, ror r7
130000068 65637865 strvsb r7, [r3, #-2149]!
13000007c:  6f697470 swivs  0x00697470
130000070 0000006e andeq r0, r0, lr, rrx

130000082 <reset>: //HATIE/HIBARMIGSLE, FiZ a7 1155, RIS EHAAE, 1@ 7S
130000082:  €3a00453  mov r0, #1392508928 ; 0x53000000

130000086:  €3a01000  mov rl, #0 ; 0x0

13000008a:  e5801000  str rl, [r0]



530000080: e3a00313 mov r0, #1275068416 ; 0x4c000000
130000092 : e3e01000 mvn rl, #0 ; 0x0

RAAXPFHRREGER
AiEund_string BBEAIFFF R IKERIRILF
KM EERMAEES LE

i

CRAFFAK

1R

do swi:
% RATES 2
* 3. 1. Ir_ svelRAFH BB FEZC T T — 2 QIAEHAT 75 S 17 1
* 3.2, SPSR_svclRiFH 85 Bt =zCHICPSR
* 3. 3. CPSRINA-MOHE 1% B 4710011, FHA Flfsvepdrt
* 3.4 BEFOx08HIH#E 77 AT R

/% 3.8 sp sve RiRE, SBREE %/
ldr sp, =0x33e00000

Lk 56 Eswi TR A TR S 012, BTLISERTE #/
i S* 37 Ir SR AP I IR [ ), 2R+
: stmdb sp!, {r0-r12, 1r}

Jx 3.8 RIEHIL %/
% 3.9 M HswitFE HAEFTHI */
mrs r0, cpsr

ldr rl, =swi string

bl printException

%310 EH v/
ldmia sp!, {r0-r12, pc} % ZfFspsrifIlEd 2 Fllepsr */
YLz

swi b PR

swi string:
. ” o .
.string swi exception

.align 4

l/%%%$X«»%$xA%$$

] R IR FF 5 ZIR 4T X 751997

%

L o e e e e e e e e e e e e

130000068 <swi_string>:

50000068: 20697773 rsbes  r7, r9, r3, ror r7
13000006c: 65637865  strvsb r7, [r3, #-2149]!
130000070:  6£697470 swivs  0x00697470

530000074: 0000006e andeq r0, r0, lr, rrx
130000080 <reset>: //Hlireset/ 4L CXIFFHIHE 7
i30000080:  e3a00453 mov r0, #1392508928 ; 0x53000000
530000084: e3a01000 mov rl, #0 ; 0x0

130000088: 5801000  str rl, [r0]

530000080: e¢3a00313 mov r0, #1275068416 ; 0x4c000000
i30000090:  e3e01000 mvn rl, #0 ; 0x0

130000094:  e5801000 str rl, [r0]

130000098: 590084 ldr r0, [pc, #132] ; 30000124 <. text+0x124>
530000090: e3a01005 mov rl, #5 ; 0x5

1300000a0: 5801000  str rl, [r0]

i300000a4:  eel10£10 mrc 15, 0, r0, crl, cr0, {0}
EBOOOOOHS: 3700103 orr r0, r0, #-1073741824 ; 0xc0000000
1300000ac : ee010f10 mer 15, 0, r0, crl, cr0, {0}

130000000:  e59F0070 ldr r0, [pc, #112] ; 30000128 <. text+0x128>



1300000b4:  59F1070  1dr rl, [pe, #112] ; 3000012c <. text+0x12c>
i300000b8: 5801000  str rl, [r0]

1300000bc:  e3a01000  mov rl, #0 ; 0x0

1300000c0:  €5910000  1dr 0, [r1]

THES

RFMTREISEIIE

RFEHERIE

swiTT LURIB R PR 16 NBvalsRHIBT 5 H A B Mswite S, BB R SR B RA B ALEI M vallEiE sk

do swi:
JS* PATRIS I Z -
* 1. Ir svelRAFH BT Y T —2 B HAT I 75 S 1T 1)
* 2. SPSR_svclfiFH P i CHICPSR
* 3. CPSRHTIIMA-MOME 1% B F710011, HA Fsve iz
* 4. BEFIOx0SHIHE 77 H 1T FEF
*/

/% sp sveRIEE, THEIREE */
ldr sp, =0x33e00000

S*RIGFH L

S TEswi SR A PE R EF G 1 GESIEHr0-r12, FrLUERF %/
S AR SE U 9 [T, tZER A %/

stmdb sp!, {r0O-r12, lr}

i 2
TN TR H R R
VA b1 printExceptionZMEthIr

H
wmov rX, Ir

VAL T IRFF AT a7 75 2

WX GEL b1 printException AJFESIERLEG 17y, (HAEX SRS LEGF (7%, Hld HIE M2 (R L7 177
L1172 BT ATPCS Y

W T rd " rlfECEREE IS IR L 1 17 WRH T A R IR, PAT 76 CEa B P e R
NI e (RFFrdF (a5, rdF A 2 WCIH & Y

o

mov r4, lr

Sk P swi R */
mrs r0, cpsr

ldr rl, =swi string
bl printException

LVl

B FEF printSWIVal

VAT A RE R swi 1T (EE ?

TR swi Ox123756, X FIES R TFT, Tl TFAHERIME P F7 )

\TTEOR 1235 S LU, 2R — SR, TSR BN [ T & (RAF F— IS4
\FCNTH L 27 77 75 HI L0t 24 A swi - Ox 12333 3515 S 9 1 1

i/

g
T AT 1075 17 AR T 0L 71T £
1755 T A

!
wmov r0, rd
!

St A L

\swi Ox123

VK581 main WAFLAETES A
1/

sub r0, r4, #4

bl printSWIVal

/xRy %/
ldmia sp!, {r0-rl12, pc} % ZHspsrifIE I E FllepsrH */

swi string:
. P .
.string ~swi exception



§<syntaxhighlight lang="c” >
fEuart. e IlprintSWIValdT B g%

woid printSWIVal (unsigned int *pSWI)

H

: puts (“SWI val = 7);

i printHEx GspSWI & ~0xfF000000) ; //z&8/ 2k

v puts("\n\r”);

f
o

HABREEX T EFZ EABIERN

/%]
KAEswit2ms, MAAEsdramt?, CPUGLEBEEOxSHIHE 7
swi 0x123 /% Hirdlars, MASVFE, HAOSHAT +/

*/

®

2

start:

b reset /% vector 0 : reset */
' 1dr pc, und addr /* vector 4 : und */
TN IR 4
' 1dr pe, swi addr /#* vector 8§ : swi #*/
i Fswi_addribdik Bk #sdramP AT do_swi AFELAAY
iswi_addr:
.word do swi

o/

3
XA CIG R B P IRIFI L I PERE R, il 7 it 5Bk Flsdramf 7T swi Ox1230) T —475%

do swi:
% AT RN B Z i -
* 1 Ir svelRIFH W BT T F—3 BIRHATHITE S 1T 1 4
* 2. SPSR_svciRirH #e I BLCHICPSR
* 8. CPSRHHINA-NOBE 1% B Fy10011, HA Flsvefdz(
* 4. BEEIOx O8I 77 P77 FE /7

J# sp sve Rk E, EWEE %/
ldr sp, =0x33e00000

ARG %/

S TEswi SR BRI ES 152 r0-r12, FrEISERTF +/
S RS I 5 T IR (AT A, AT %/

stmdb sp!, {r0-r12, 1r}

mov r4, lr

mrs r0, cpsr
ldr rl, =swi string
bl printException

sub r0, r4, #4
bl printSWIVal



ldmia sp!, {r0-rl2, pc} /= Hlspsri (k2 FepsrH =/

vi string:
. P .
.string swi exception

X SAEA VAR T swinI LB RIE

58006 T5_ixB2rR Rz R fl_thid S5

FERENYMERIE T —MEF, BFEEPRESITE, TNESXEESMEE, E5EANESX, BHER
AKX, BYMNIRERESREERKMN, ATHE YAE%E:BE’J SRR A ST, BNV IRIEES
IE_.[L/LEH:}F“EI, H%/QEH, HLI Iﬁ-ﬁ{@

*tlsm)\‘t%é?ﬁﬁaﬂj_ﬂ,hﬁﬁqﬂl».kﬁﬁ, bR B ES, THEBRETPEIESE, ITHEXYESKIXLCPU,
EEBIRECPULLhEEIZ AN IR T,

hET R IERER: <1> SPERRIME{L
1.1 BANBERETUNE, L SREBA L TRISEF
1.2 IREPRIEHIEE, mg gek i hlr4aCPU

1318 BCPU, CPSREI, 2EFF*
HNFEXHIRE, PRNEFRERIXLECPU

<2> QBT EE T
<3> &R, BLWHPETE, WFTARIRERERAT A RIS IEE

TEHRERE
FTFstart.S FeM¥IRC TAE, M5 3 IRECPU, CPSREIU, BEFX
BAIEEIBCPSREERE bit74845E, XEFURISFX, WMRbit7iIREN1, CPUTEN RN (F (B

Condition Code Flags (Resverved) Control Bits
[ I [ I [ |
31 30 20 28 27 26 25 24 23 8 7 6 5 Bl 3 2 1 0
Nlzlcly . . . . . . . I F I T |M4]M3]|M2|M | MO
F L I
Overflow L Mode bits
" /!
Carry/Borrow/Extend Stale bits
Zero FIQ disable
MNegalive/'Less Than IRC) disable

Figure 2-6. Program Status Register Format

¥ JEIRBSSEE */
bl clean_bss

Sx B2 )G, cpull FsveHaC
* B, R usrE

mrs r0, cpsr /% [EHepsr */

bic r0, r0, #Oxf % NELGNA-MOHy0b 10000, HA usrpdz +/
V]
it TR LEE

bic r0, r0, #(1<<7) /* JFERINL, (EREHF I »/
msr cpsr, r0



J* B sp usr */
1ldr sp, =0x33f00000

ldr pc, =sdram
sdram:
bl uart0 init

bl printl

xR —FFRE KT+
und_code:

.word OxdeadcOde /% AEXK7FS %/

bl print2

swi 0x123 /% HATilar <, MASWIZH, HAOXSHAT %/
2 N %

bl interrupt init /##Z/Z51L M7 A5
bl eint_init /##G /LIRS AT B

T A s N e
//bl main /% (EHHBLar SN EEEE, FE/FVIAENOR stam#B AT */
Idr pc, =main /% ZEX/EEFE, EEEISDRAN +/



AI— interrupt.c XX, XNMEFHMELEER, HITENREZE

( key initi2FF )
v

et P Hf

g 2
55 e =
i # Q
& & 2
2 wa

=3

1
_I

E 5 A of §E R e

BEHTENERF S

MITHPE IR R

-~ I

HAVEIARIZ MR SMTHZRITK, IETEEMREEEBECE NIMNBhRT iR

\.E‘FE%,F:*._EP &,




s2
EINTO i o i
2 =y e
— TD-15EA
S3_
.
EINT? 1 & i
25 0:: 1
= TD-15EA
“
EINTI11 i o i
2 vl
— TD-15EA
55
EINT19 1 o i
2 =

RS RFMLEENE 10 ports, BREER “EINTOSHETFIEINT2SHHET” ', KECEZFFEE crrcon

Register Address RW Description Reset Value
GPFCON 0x 56000050 RW Configures the pins of port F 00
GPFDAT 0x 56000054 RW | The data register far port F Lindet,
GPFUP 0x56000058 RW Pull-up disable register for port F 0000
Reserved O SE00M05C = = =
GPFCON Bit Description
GPF7 [15:14] 00 = Input 01 = Quiput
10 = EINT[7] 11 = Reserved
GPF& [13:12] 00 = Input 01 = Cutput
10 = EINT[&] 11 = Reserved
GPF5 [11:10] 00 = Input 0 = Cutput
10 = EINT[5] 11 = Reserved
GPF4 [9:8] 00 = Input 0 = Cutput
10 = EINT[4] 11 = Reserved
GPF3 [7:8] 00 = Input M = Qutput
10 = EINT[3] 11 = Aeserved
GPF2 [5:4] 00 = Input 01 = Qutput
10 = EINTZ] 11 = Reserved
GPF1 [3:2] 00 = Input 01 = Cutput
10 = EINT[1] 11 = Reserved
GPFO [1:0] 00 = Input 01 = Cutput
10 = EINT[O] 11 = Aeserved
kY St o
AT ERIRME
I mm mm o o oo oo oo e e e e oS oo e S mmm S mm S S mm @ oS mm S mm @ mmmm @ mmmmm @ mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Ve /L ilars A ooal /e e

void key eint init(void)

{

/L BB GPION TR/ +/

/S eint Oflleint 21X By 1~ 7] g &

GPFCON &= ~((3¢<0) | (3¢<4));

GPFCON |= ((2<<0) | (2<<4)); /% S2, S3HEHE Ay 1117 51 0 %/
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Register Address RW Description Reset Value
GPGCON 0x56000060 RW Configuras the pins of part G Ox0
GPGDAT 056000064 RW The data register for pot G Undef.
GPGUP Ox 56000068 RW Pull-up disable reqister for port G Oxfch0
GPGCON Bit Description
GPG15* [31:30] 00 = Input 01 = Qutput
10 = EINT[23] 11 = Reservad
GPG14* [29:28] Q0 = Input 01 = Qutput
10 = EINT[22] 11 = Reservad
GPG13" [27:28] 00 = Input 01 = Output
10 = EINT[21] 11 = Raservad
GPG12 [25:24] 00 = Ingut 01 = Output
10 = EINT[20] 11 = Reservad
GPG11 [23:22) 00 = Input 01 = Output
10 = EINT[19] 11 = TCLK[1]
GPG10 [21:20] Q0 = Input 01 = Output
10 = EINT[18] 1= nGTS1
GPGY [19:18] 00 = Input 01 = Output
10 = EINT[17] 11'=nATS1
GPGS [17:18] 00 = Input 01 = Output
10 = EINT[18] 11 = Reserved
GPGT [15:14] 00 = Input 01 = Output
10 = EINT[15] 11 = SPICLKA
GPGS [13:12] 00 = Input 01 = Output
10 = EINT[14] 11 = SPIMOSIH
GPGS [11:10] 00 = Input 01 = Qutput
10 = EINT[13] 11 = SPIMISCH
GPG4 [a:8] 00 = Ingut 01 = Output
10 = EINT[12] 11 =LCD_PWRDN
GPG3 [7:8] 00 = Input 01 = Output
10 = EINT[11] 11 = nSS1
GPG2 [5:4] 00 = Input 01 = Output
10 = EINT[10] 11 = n3S0
GPG1 [3:2] 00 = Input 01 = Output
10 = EINT[Z] 11 = Reserved
GPGO [1:0] 00 = Input 01 = Output
10 = EINT[8] 11 = Raserved

IGPGCON &= ~((3<<6) | (3¢<<11));
IGPGCON = ((2<<6) | (2¢<11)) s /* S4, SEHEALE A H TSI */

e T T T T L TP

0 OB TR (R FIATF, AR e, s ) XA R
Y Ccode>EINTO EINT2</code> XA #Yfilt &

i EXTINTO |= (7<<0) | (7<<8); /% 52,88 %/



Register Address RW Description Reset Value
EXTINTO 0x56000088 RW External interrupt control register 0 0x000000
EXTINT® 0x5600008c RW | External interrupt contral register 1 0x 000000
EXTINTZ 0x56000090 AW | External intarrupt control register 2 0x 000000
EXTINTO Bit Description
EINT? [30:28] Sefiing the signaling method of the EINTT.
000 = Low level 001 = High level 0Mx = Falling edge triggered
10x = Rising edge triggered 11x = Both edge triggered
EINT& [26:24] Setting the signaling method of the EINTSE,
000 = Low level 001 = High lavel 01x = Falling adge triggered
10x = Rising edge triggersd 11x = Both edge triggered
EINTS [22:20] Sefting the signaling method of the EINTS.
000 = Low level 001 = High level 01x = Falling edge triggered
10% = Rising adge triggered 11x = Bath adge triggerad
EINT4 [18:18] Safting tha signaling mathod of tha EINT4,
000 = Low level 001 = High level 01x = Falling edge triggered
10x = Rising edge triggerad 11x = Both edge triggerad
EINT3 [14:12] Setting the signaling meathod of the EINT3,
000 = Law level 001 = High lavel 01x = Falling edge triggared
10x = Riging edge triggered 11x = Both edge triggerad
EINTZ [10:8] Satfting tha signaling mathad of the EINTZ.
000 = Law level 001 = High level 01x = Falling edge triggered
10 = Rising adge triggerad 11x = Bath edge triggerad
EINT1 [G:4] Sefting the signaling methad of the EINT1.
000 = Low leval 001 = High level 01x = Falling edge triggered
10x = Rising edge friggered 11x = Both edge triggered
EINTO [2:0] Sefiing the signaling method of the EINTO.
000 = Low level 001 = High level 01x = Falling edge triggered
10x = Rising edge triggered 11x = Both edge triggered

REEINT11 AL EREA

EXTINTI [= (712); /% S4 x/

REEINT19 X85/ A&



EXTINTZ2 Bit Description Reset Value

FLTEN23 [31] Filter enable for EINT23 0
0 = Filter Disable 1= Filtar Enable
EINT23 [30:28] Setting the signaling method of the EINT23. oo
000 = Low level 001 = High lavel

01x = Falling edge triggered 10x = Rising edge triggered
11x = Both edge triggered

FLTEMN22 [27] Filter Enable for EINT22 o
0 = Filter Disable 1= Filter Enable
EINT22 [26:24] Setting the signaling method of the EINT22. oon
00 = Low level 001 = High level

01x = Falling edge triggered 10x% = Rising edge triggerad
11% = Both edge trignered

FLTENZ1 [23] Filter Enable for EIMNTZ21 o
D = Filter Disabla 1= Filtar Enable

EINT21 [22:20] Setting the signaling method of the EINT21. oo
000 = Low level 001 = High level

01x = Falling edge triggered 10x = Rising edge triggered
11x = Both edge triggered

FLTENZ2O [19] Filter Enable for EINT20 0
0 = Filter Disable 1= Filter Enable

EINTZ20 [18:18] Setting the signaling method of the EINT20. oo
000 = Low level 001 = High lavel

01x = Falling edge triggered 10x = Rising edge Iriggered
11x = Both edge triggered

FLTEN19 [15] Filter enable for EINT19 0
0 = Filter Disable = Filter Enabla

EINT19 [14:12] Setting the signaling method of the EINT19. ooo
000 = Low level 001 = High lavel

01x = Falling edge triggered 10x% = Rising edge triggered
11x = Both edge triggered

FLTEM1& [11] Filter enable for EINT18 0
0 = Filter Disable 1= Filter Enable

EINT18 [10:8] Setting the signaling method of the EINT18. 000
D00 = Low level 001 = High lavel

01x = Falling edge triggered 10x = Rising edge triggered
11x = Bath edge triggered

EXTINT2 |= (7<<12); /% S5 %/



EXTINT1 Bit Description
FLTEN15 [31] Filter anable far EINT15
0 = Filter Disable 1 = Filter Enable
EINT15 [30:28] Satling the signaling method of the EINT15.
000 = Low level 001 = High level 01x = Falling edge triggered
10x = Rising edge triggered 11x = Both edge triggered
FLTEN14 [27] Filter enable for EINT 14
0 = Filter Disable 1 = Filter Enable
EINT14 [26:24] Satting the signaling method of the EINT14,
000 = Law lavel 001 = High leval 01x = Falling edge triggared
10x = Rising edge triggarad 11x = Both edge triggered
FLTEN13 [23] Fiter enable for EINT13
0 = Filter Disable 1 = Filter Enable
EINT13 [22:20] Satting the signaling method of the EINT13.
000 = Low level 001 = High leveal 01x = Falling edge triggared
10x = Rising edge triggered 11x = Both edge triggered
FLTEM12 [19] Filter enahle for EINT12
0 = Filter Disable 1 = Filter Enable
EINT12 [18:18] Setting the signaling method of the EINT12.
000 = Low lavel 001 = High lavel 01% = Falling edge triggered
10x = Rising edge triggered 11x = Both edge triggered
FLTEM11 [15] Filter enable for EINT11
0 = Filter Disable 1 = Filter Enable
EINT11 [14:12] Setting the signaling method of the EINT11.
000 = Low level 001 = High level 01x = Falling edge triggered
10x = Rising edge triggered 11x = Bath edge triggered
FLTEM10 [11] Filter enable for EINT10
0 = Filter Disable 1 = Filter Enable
EINT10 [10:8] Setting the signaling method of the EINT10.
000 = Low level 001 = High laval 01x = Falling edge triggarad
10x = Riging edge triggered 11x = Both edge triggered
FLTENS [7] Filter enable for EINTS
0 = Filter Disable 1 = Filter Enable
EINTS [6:4] Satting the signaling mathod of the EINTS.
000 = Low level 001 = High level D1x = Falling edge triggarad
10% = Rising edge triggerad 11x% = Bath edge triggered
FLTENE [3] Filter enable for EINTB
0 = Filter Disabls 1 = Filter Enabls
EINTB [2:0] Satting the signaling method of the EINTE,
000 = Low lavel 001 = High lavel 01x = Falling edge triggarad
10x = Rising edge tiggered 11x = Bath edge triggered

SMNERR T R R EF FEEEINTMASK, ZE A 1ANEMZ L@/ A EFRI{ES, RBEINTMASKIBR I IZ E H0IMEB
hlr A BELS R ITIERIRAES
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EINTMASK (External Interrupt Mask Register)

Register Address RW Description Reset Value
EINTMASK Qx560000a4 RW External interrupt mask register 0000
EINTMASK Bit Description

EINTZ23 [23] 0 = enable interrupt 1= masked

EINT22 [22] 0 = enable interrupt 1= masked

EINT21 [21] 0 = enable interrupt 1= masked

EINT20 [20] 0 = enable interrupt 1= maskad

EINT1% [15] 0 = enable interrupt 1= masked

EINT18 [18] 0 = enable inferrupt 1= maskad

EINT17 [17] 0 = enable interrupt 1= maskad

EINT16 [16] 0 = enable interrupt 1= masked S

EINT15 [15] 0 = enable interrupt 1= masked ?EIJEI NT11 W

EINT14 [14] 0 = enable interrupt 1= masked

EINT13 [13] 0 = enable interrupt 1= maskad

EINT12 [12] 0 = enable interrupt 1= maskad

EINT11 [11] 0 = enable interrupt 1= maskad

EINT10 [10] 0 = enable interrupt 1= masked

EINTS [9] 0 = enable interrupt 1= masked

EINTS [8] 0 = enable interrupt 1= masked

EINT? [71 0 = enable interrupt 1= masked

EINTE [6] 0= enable interrupt 1= masked

EINTS [5] 0= enable interrupt 1= masked

EINT4 [4] 0 = enable interrupt 1= masked
Reserved [3:0] Reserved

B 90 BEINT19IRE ORI FEINTO FIEINT2ERARE, BIARIFERER, T BEERXSGPIEFIEE, THRE

EINTO
EINT3

EINT4

EINTS

EINTx

EINTx

EINTMASK v By 4 1) 8%
A7 o

ZEEINTMASK{#EREcint11, 19

EEEINTPEND 3 ##ERIBNEINTFZ 4 (eintd~23) FEEBRTE)
&R BTAY, SEINTPENDARIAE R {3



EINTPEND (External Interrupt Pending Register)

Reqgister Address RW Description Resat Value
EINTPEND 0x560000a8 RW External interrupt pending register Ox00
EINTPEND Bit Description Resat Value

EINT23 [23] Itis cleard by writing 1" 0
0 = Nat eceur 1 = Oeour interrupt

EINT22 [22] It is cleard by writing “1* [i]
0 = Not occur 1 = Oceur interrupt

EINT21 [21] Itis cleard by writing *1” i}
0 = Mot accur 1 = Ocour interrupt

EINT20 [20] It is cleard by writing 1" 0
0 = Not occur 1 = Oceur interrupt

EINT1G [19] Itis cleard by writing "1" [}
0 = Nat acour 1 = Ocour interrupt

EINT1& [18] [tis cleard by writing *1" 0
0 = Not acecur 1 = Qceur interrupt

EINT17 [17] Itis cleard by writing "1” 0
0 = Nat accur 1 = Ocour interrupt

EINT16& [18] It is cleard by writing “1" 0
0 = Mot accur 1 = Ocour interrupt

EINT1S [15] It iz cleard by writing *1" o
0 = Nataccur 1 = Ocour interrupt

EINT14 [14] Itis cleard by writing “1" o
0 = Not oceur 1 = Qcour interrupt

EINT13 [13] Itis cleard by writing “1" o
0 = Not occur 1 = Oceur interrupt

EINT12 [12] Itis cleard by writing “1" 0
0 = Not accur 1 = Qeour interrupt

EINT11 [11] Itis cleard by writing “1" 0
0 = Nat aceur 1 = Oceur intarrupt

EINT10 [10] Itis cleard by writing “1" 0
0 = Not ocour 1 = Ocour inferrupt

EINTS 9 It is cleard by writing *1" o
0 = Not aceur 1 = Oeeur interrupt

EINTS [8] Iis cleard by writing “1" o
0 = Mat accur 1 = Ocour intarrupt

EINT? M Itis cleard by writing “1" o
0 = Not aceur 1 = Oceur interrupt

EINTE [E] It iz cleard by writing *1” o
0 = Not occur 1 = Qour interrupt

EINTS [5] It is cleard by writing *1" o
0 = Nat aceur 1 = Oeeur intarrupt

EINT4 [4] It is cleard by writing “1” o
0 = Mot ocour 1 = Ocour interrupt

Reserved [3:0] Reserved 0ooo

BAE T RFERIL FE 145 Interrupt ControllerEH IR EFHIEH RN AT ERRBR THXKREZERREMATLL
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INTERRUPT SOURCES

The interrupt controller supports 60 interrupt sources as shown in the table below.

Sources Descriptions Arbiter Group
INT_ADC ADC EOC and Touch interrupt (INT_ADC_S/INT_TGC) ARBS
INT_RTC RTC alarm interrupt ARBS
INT_SPI SPH interrupt ARBS
INT_UARTO LUARTO Interrupt (ERR, RXD, and TXD) ARBS
INT_IIC I interrupt ARB4
INT_USEH USB Host interrupt ARB4
INT_USBD USE Dawvice interrupt ARB4
INT_NFCON Mand Flash Control Interrupt ARB4
INT_UART1 UARTI Interrupt (ERR, RXD, and TXD) ARB4
INT_SPI0 SPI0 interrupt ARB4
INT_SDI S0 interrupt ARE 3
INT_DMAZ DMA chanmel 3 interrupt ARB3
INT_DMAZ DMA channel 2 interrupt ARB3
INT_DMAA1 DMA chanmel 1 interrupt ARB3
INT_DMAD DMA channel O interrupt ARB3
INT _LCD LCD interrupt (INT_FrSyn and INT_FiCnt) AREB3
INT_UART2 UARTZ Interrupt (ERR, RXD, and TXDY) ARB2
INT_TIMER4 Timerd interrupt ARBZ2
INT TIMER3 Timer3 interrupt ARBZ
INT_TIMER2 Timer2 interrupt ARBZ
INT_TIMER1 Timer1 interrupt ARB 2
INT_TIMEROD TimerD interrupt ARB2
INT_WDT_ACS7 Watch-Dag timer interrupti INT_WDT, INT_ACA7) ARBA1
INT_TICK ATC Time tick interrupt ARBA1
nBATT_FLT Battery Fault interrupt ARBA
INT_CAM Camera Interface (INT_CAM_C, INT_CAM_P} ARBEA
EINTE 23 External intarrupt 8 — 23 ARBE1
EINT4_7 External interrupt 4 — 7 ARB1
EINT3 External interrupt 3 ARED
EINT2 External interrupt 2 ARED
EINT1 External interrupt 1 ARBD
EINTO External interrupt O AREBD

B EER1E riNt4 7 EINTS 23 FB— P4 ARB1

2 LAEERIIASRCPNDAEEIR & SUBSRCPNDFISUBMASKIX NS 1728
HAVEBBIMNER P RTR RFEEIZE SRCPND MASK INTPNDIX = MRS LA

Request sources o= INTPND
(with sub -register) —» SUBSRCPND SUBMASK ——» SRCPND MASK

Requast sources
[without sub -register) MODE

BINTO, 2 BINTB_E3

/% SRCPND FAEAN A2 T, i BRI FENTH i B
* hitOXWeintO
* bit20 Meint2
* bitsXfWeint8 23 (HWIbitsFFIHIN IR eint8 23 TR —1 28774, Tl ] B4 4L 74
* BEEINTPEND 7} BEF I INEINT )
#/



INTMODE 758 BUAMBERNIRQIEREIT], FEEIRE

Register Address R'W Description Reset Value
INTMOD 0X4A000004 RW | Interrupt mode register, (00000000

0 = IRQ mode 1 = FIQ maode

INTMASKZEFF2, FEIRENO
Register Address RW Description Reset Value
INTMSK OX4A0D0008 RW Determine which interrupt source Is masked, OxFFFFFFFF

The masked interrupt source will not be

sarviced,

0 = Interrupt senvice is available.

1 = Interrupt senvice is masked.
e H
/% INTUSK JHABEREFP I, 10 Wmasked BEREFIT, Tl ZE i B AH IV 7 % B 70
V¥ hitO-eintO !
E * bit2-eint2 E
E * bith-eint8 23 E
L e e e e e e e e e e e e e e e e e e e e e e e e e e e e 4

BRAREE S E, XASNHHREIMERIUE, REB—1EMCPU, BB— 1 FErLERES, U
IZINTPADFLRERNE Z BT IR IE — — N REREBF—1

Register Address RW Description Reset Value
INTPND DX4A000010 AW Indicate the intarrupt request status. Ox 00000000
0 = The interrupt has not been requestad.,
1 = The interrupt source has azserted the
interrupt request,
1 RZRXTHHEE~E, FEREEN
INTPND FRERHRIAERZRSHN. EERENDY, FEBMRIINL
ibit0-eint0 :
EbitZ*eintZ '
bitb—eint8 23 ]
INTOFFSET 2 FA SR B R NP0 1Z 28 I — [ETE S50 18
Register Address RW Description Reset Value
INTOFFSET Ox4A000014 R Indicate the IRQ interrupt request sourca 0x00000000
INT Source The OFFSET value INT Source The OFFSET value
INT_ADC 31 INT_UARTZ2 15
INT_RTC 30 INT_TIMER4 14
INT_SPI1 29 INT_TIMERZ 13
INT_UARTO 28 INT_TIMERZ 12
INT_NC 27 INT_TIMER1 1
INT_USEH 26 INT_TIMER®D 10
INT_USBD 25 INT_WDT_ACa7 9
INT_NFCON 24 INT_TICK 8
INT_UARTH 23 nBATT_FLT 7
INT_SPI0 22 INT_CAM [
INT_SDi Fd | EINTSE 23 5
INT_DMAZ 20 EINT4_7 4
INT_DhAZ 19 EINT3 3
INT_DMA1 18 EINT2 2
INT_DMAD 17 EINT1 1
INT_LCD 16 EINTO 0
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T e i

{INTPADE b1 €02 T 1 (191 INTOFFSET % T-0
{INTPADH'bi t 1251 1 HJ4H INTOFFSET{E 555 11



HINTOFFSET  : FISR S INTPND i — iz 1% B 1
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SRCPNDEATHEAE
Register Address RW Description Reset Value
SUBSRCPND 0X4A000018 R'W | Indicate the interrupt request status 0x00D00000
0 = The interrupt has not been requested.
1 = The interrupt source has asserted the
interrupt request.
SUBSRCPND Bit Description Initial State
Reserved [31:15] Mot used i]
INT_ACa7? [14] 0 = Mot requested, 1 = Reguested i]
INT_WDT [13] 0 = Mot requested, 1 = Reguested u]
INT_CAM_P [12] 0 = Mot requested, 1 = Reguested n]
INT_CAM_C [11] 0 = Mot requested, 1 = Requasted u]
INT_ADGC S [10] 0 = Mot requested, 1 = Requasted u]

INT_TGC [a] 0= Mot requested, 1 = Requested a0
INT_ERR2 (8] 0 = Mot requested, 1 = Reguasted u]
INT_TXD2 M 0 = Mot requested, 1 = Reguested u]
INT_RxD2 [6] 0 = Mot requested, | 1 = Requested 0
INT_ERR1 [5] 0 = Mot requested, 1 = Requested 0
INT_TXD1 [4] 0 = Mot requested. 1 = Reguested a
INT_RX1 [3] 0 = Mot requested, 1 = Reguested 0
INT_ERRD (2] 0 = Mot requestad, 1 = Reguasted 1]
INT_TXDa [1] 0 = Mot requested, 1 = Requested a0
INT_RXD0O [0] 0 = Mot requestad, 1 = Requested 0

Map To SRCPND

SRCPND SUBSRCPND Remark
INT_UARTO INT_RXD0,INT_TXD0,INT_ERRO
INT_UART INT_RXD1,INT_TXD1,INT_ERR1
INT_UARTZ INT_RXD2,INT_TXD2,INT_ERRZ

INT_ADC INT_ADGC_S, INT_TC

INT_CAM INT_CAM_C, INT_CAM_P

INT_WDT_ACS7 | INT_WDT, INT_ACS7

H—FF1ATINT_UARTOBRIRIRRIGEE 21, X2ER 08Pk, SEO0PM=ERE e aEWE 7R
(INT_RXDO), BHBERAIX T HIB(INT_TXDO) LB A RER=E TiEiR, BATEEW—IE?

FEE T ANSUBSRCPND F— R A0 E =S 7758
KIMNREEZIZE INMSKX NS 1FSE

SRCPNDHIINTPND R B RE R A BEIRE

o IS %/

void interrupt init(void)

i

L LRSI TG E, A0 S B2 S SIS 23 A A 1219
b INTMSK &= T((1<<0) | (1<<2) | (1<<B)) ;

i}

&K start. SRS

bl interrupt_init /+ MIEALHIITEGIE */
bl key_eint_init /* WIGHILIESE, BOIHIHR */

BEERGESMERCES, Emain.cXXERRINERCERE:



'
Hint main(void)

H

interrupt _init (), /* BIGEIHE BT RA %/
key eint_init(); /& #/4a1Liz#, @R */
olokokokkk /
puts ("\n\rg A = 7);
printHex (g A) ;
puts ("\n\r”");

B007 5 _IBEPEiEFTA_RE

B 5Emain.c BeAI4)ia iz HIZE #lin P iR
RIIRRIREASFEFET, CPUBSBERstart.S 17

I o o o oo o e e e e e e e m o S m e e e mmmmmmm
'

:

i start:

i , ,

! b reset /% vector 0 : reset */

i ldr pc, und addr /* vector 4 : und */

E 1dr pe, swi_addr /% vector & : swi #/

'

e e e e e e e e e e e e e e e e e e e E e e e e e e e e e — e — e e

BEHREIMERT, RNFJBEETHLDEREME

Table 2-3. Exception Vectors

Address Exception Mode in Entry
Ox 00000000 Heset Supervisor
0x00000004 Undefined instruction Undefined
0x00000008 Software Interrupt Supervisor
0x0000000C Abort (prefetch) Abart
O0x 00000010 Abort (data) Abort
0x00000014 Heserved Reserved
0x00000018 IRQ IRQ
0x0000001C FlQ FIQ

IRQIETLAYIEBEE 0x000000181tE /5

o oo e e e e o Em @ f o @ mmmm @ mmmmm @ mmmmmm— @ mmmmm @ mmmmm i mmmmmmmmmmmmmmmmmmm
E b halt /* vector OxOc :@ prefetch aboot */

E b halt /% vector Ox10 . data abort */

' b halt /* vector Oxl4 : reserved */

ldr pe, irq addr /* vector 0xI8

b halt /% vector Oxlc :

'
Ve /
VLRV

i do irq:

S AT F

3
1. BEFNOxISHIH 77 AT IESF
/% sp IrgRI%E, TGIREE */

ldr sp, =0x33d00000

v
VL 74

/,%i I i rqi8 [T AERIE ~4 91 A ZW LA, BEFFLR L IR E 4 G4

irqg */
fig */

L 1r irglRIGH BB —2 BT 75 191 4
2. SPSR 1rqiRiF i #% F Br td=CHICPSR
3. CPSRHTIMA-MOH 188 710010, HAFirqF

/% 4 GBI EHTHI 773 7T EL T %/

¥ TEIrg SR PR G ] G5 r0-r12, PIrLUERF */
SF L r—dAE SR AT T AR [ A, R %

sub 1r, lr, #4

2



stmdb sp!, {r0-r12, lr}

St M irqR i */

/6
TEXCER AL E 7} B, AL 2 i

bl handle irq c

S YR %/
ldmia sp!, {r0-rl12, pc} /% Zfllspsr irglIlE 2 Fepsr il +/

BTk Einterrupt.ch S H handle_irq_ IR E XN ER B R ETAICER AL

ivoid handle irq c(void)

i{

Ll ABRIEIR %

Vo REINTOFFSETEE S/ AP ARSI i as, B L BTHI 8 77 INTPNDH U — 1 18 B 1 1%/
! int bit = INTOFFSET;

L2 R RS %/

! if (bit == 0 || bit == 2 || bit == 5) /% X//Weint0, 2, eint8 23 */

P

; SRIEN T VI — P LA PR R

; key eint_ira(bit); /* LHHU, ji7H RIREINTPEND #/

.

L RS B o ML TG

; KR I TR TRT 1 R L 57 17

; *fH7E SRCPND

! # & INIPND

{ SRCPND = (1<<bit);

i INTPND = (1<<bit);

i

L oo e

woid key eint irq(int irq)

H{

v )G IRFCE X M BE R, TE I IR T A T S

E unsigned int val = EINTPEND;

E unsigned int vall = GPFDAT,

E unsigned int val2 = GPGDAT,

i if (irq == 0) /*1 SFFdBreint ON h s2#% 6 %/

' {

L e e e e e e e e e e e mm mm mmm mm  m i m mm mm mm  mm m e e

VDD3.3V
0
l AZADI0 I}\ij nLED 1
1K
LED(RED)
! A2DI1 1}3\«-‘ aLED 2
. . 1K
LED(RED)
AADI2 B\ijv nLED 4
IK
LEDXRED)

FAIEAs2 K= HIABHKT ?

» ZHENSIZRERHled/THER, BEANRs2EHIgpfe
n HFELREs2EFled4 D12



<—IE ILLLCLEY 1 IviL ¢ EH IT:I':EF‘

< n.L-Eg :!1 npy - L E]NTSMHE;
- nLED 4 L15

CUmEED 4 =S - EINT&/GPF6

JFRIF L, QYT RE AE L FIEAEFRTT, Tl i ZEE e+
if (vall & (1<<0)) /% s2 —> gpl6 #/
{

/*1. 3 PRI */

GPFDAT |= (1<<6);

}

else

{
VIR N7
GPFDAT &= ~(1<<6) ;

1
else if (irq == 2) /*2 eint2X//s3 ###) D11 LED2 */
{
if (vall & (1<<2)) /% s3 —> gpfh */
{
SERIF %/
GPFDAT |= (1<<5);

}
else
{
SEIET %
GPFDAT &= ~(1<<5);

}
else if (irq == 5) /*3 eint8 23, eintlIX/Misd #i%) DI0O LEDI, eint19X/Wsh F5HITALED %/

FER AR LR, FHANFZIZEN xR HETEIBA PB4



EINTPEND (External Interrupt Pending Register)

Register Address RW Description Reset Value
EINTPEMND Ox56e000028 R External imterrupt pending register 0x00
EINTPEND Bit Description Reset Value

EINT23 [23] Itis cleard by writing *1” 0

0 = Mot occur 1 = Oceur interrupt
EINT22 [22] It is cleard by writing “1” 0
0 = Not oceur 1 = Occur interrupt
EINT21 [21] It is cleard by writing “1” 0
0 = Mot occur 1 = Oceur interrupt
EINT20 [20] It is cleard by writing “1” 0
0 = Mot occur 1 = Oceur interrupt
EINT19 [19] It is cleard by writing *17 0
0 = Not occlr 1 = Deeur interrupt
EINT18 [18] It is cleard by writing “17 0
0 = Mot oceur 1 = Oceur interrupt
EINT17 7] It is cleard by writing “1~ 0
0 = Mot occur 1 = Occur intermupt
EINT18 [18] Itis cleard by writing “1° 0
0 = Not occur 1 = Qccur interrupt
EINT15 [15] It is cleard by writing “17 0
0 = Mot occur 1= Occur intermupt
EINT14 [14] It is cleard by writing “17 0
0 = Not occur 1 = Occur interrupt
EINT13 [13] It is cleard by writing =1~ 0
0 = Not accur 1 = Occur interrupt
EINT12 [12] It is cleard by writing =17 0
0 = Not accur 1 = Occur intermupt
EINT11 [11] It is cleard by writing *1" 0
0 = Mot occur 1 = Occur interrupt
EINT10 [10] It is cleard by writing *1” 0
0 = Not oceur 1 = Occur interrupt
EINTS [9] It is cleard by writing 1" 0
0 = Not occur 1 = Oceur interrupt
EINTE [8] It iz cleard by writing “1” 0
0 = Not occur 1 = Occur interrupt
EINT? [7] It is cleard by writing 1" 0
0 = Not oceur 1 = Oceur interrupt
EINTB [6] It is cleard by writing “1” 0
0 = Not occur 1 = Occur interrupt
EINTS [5] It is cleard by writing 17 o
0 = Not occur 1 = Ocour interrupt
EINT4 [4] It is cleard by writing *1” 0
0 = Not oceur 1 = Occur interrupt
Reserved [3:0] Reserved 0000

WRbit19FF 1ANERBFIMBFRBREINTIOEET , WRbit11FF1RAINBREI117~=%, XEBHIFTEFIMT

if (val & (1<11)) /% FHS i reint 11774 */
{
if (val2 & (1<<3)) /* s4 —> gpfd +/
{
Ve v i
GPFDAT = (1<<4);
}
else
{
SE LT %
GPFDAT &= ~(1<<4);
}
}
else if (val & (1<<19)) /& LM a0 ireint19 /
{
if (val2 & (1<<11))
{
/* f//\‘]f *//
S ARG LED Fin i 5 -V %/
GPFDAT |= ((1<<4) | (1<<6) | (1<<6));
}
else
{
SE LR HRTELED %/



GPFDAT &= ~((1<<4) | (1<<B) | (1<€6));
}
} -
Sl FEE G LA TR HIROR
EINTPEND = val;

LA
HMNFBEES LM

Lk BB, AR %/
Evoid key eint init(void)

i

Vo e JEEGPION I %

: GPFCON &=~ ((3¢<0) (3<<4)) ;

i GPFCON |= ((2<0) | (2<<4)); /3 S2, S3RELE A1 7| +/
; SRR A P B191bi /v/’fzﬁ% IETP 1248 22%/

' GPGCON &= "((3<<6) | (3¢<22));

GPGCON |= ((2¢<6) | (2<€22)); /% S4, SEHEHIE K o110 +/

FERBMNRRFENT EMRSERE U LMER EMbEtIERE
H(iIstart.s —EEBM start: iz1T —Le¥BH T

reset:
/% KHE T %/
1dr r0, =0x53000000
ldr r1, =0
str rl, [r0]

/% WEMPLL, FCLK : HCLK : PCLK = 400m : 100m : 50m */
“ LOCKTIME (0x4C000000) = OxFFFFFFFF #/

ldr r0, =0x4C000000

ldr r1, =0xFFFFFFFF

str rl, [r0]

/% CLKDIVN (0x4C000014) = 0X5, tFCLK: tHCLK: tPCLK = 1:4:8 #/
1dr r0, =0x4C000014

ldr r1, =0x5

str rl, [r0]

J* BB CPUTE TR +/

mrc plb, 0, r0, cl, c0, 0

orr r0, r0, #0xc0000000  //RI nF:0R:K1 iA
mer plb, 0, r0, cl, c0, 0

/% G ENPLLCON (0x4C000004) = (92<<12) | (1<<4) | (1<<0)
* m = MDIV+8 = 92+8=100

p = PDIV+2 = 1+2 = 3

s =SpIV =1

* FCLK = 2#m#Fin/ (p*2s) = 2%100%12/(3*2 1) =400}
1dr r0, =0x4C000004

Idr rl, =(92<¢<12) | (1<<4) | (1<€0)

str rl, [r0]

*

Sk —H G EPLL, FLEHE lock time H FIPLLEG HiFa &
* BRIGCPU T EFHT NP FCLE

*/

/S RENTE: sp 6 #/

S pFHEEnor/nand 7 5

* LOZW0MAL,  FFELHR

* YIRIFFN, Fm0ttl ERIABHIEL T, BN Mram ZHEnand/H5)
* I ELEnor 7 5



mov rl, #0

ldr v0, [rl] /& pEHERITE & +/

str rl, [r1] /= 0->/0] */

ldr r2, [r1] & r2=/0] +/

emp rl, r2 % rl==r2? YIRS ENANDE B #S
1dr sp, =0x40000000+4096 ,/* 7&K %2 nor 53] */
moveq sp, #4096 % nand/iz) */

streq v0, [rl1] & HEEKIE */

bl sdram init

/% HEHFItext, rodata, datalREEINFRF #/
bl copy2sdram

% JEBRBSSEE #/

bl clean bss

/x BIZ Ja, cpull Fsvetda

* HrE, G E usr

*/
mrs r0, cpsr J# Ei{cpsr */

bic r0, r0, #0xf % AEHM-M0y0b10000, A usri=( #/
bic r0, v0, #(1<<7) /% JEERIL7, [EREHT */
msr cpsr, r0

J* WE sp usr */
ldr sp, =0x33f00000

ldr pc, =sdram
sdram:
bl uart0 init

bl printl

/% BRI —FRE KTES %/
und_code:

.word OxdeadcOde /% K& X/FS +/

bl print2

swi 0x123 /% Hi7dlars, MASWLZR, HAOxSHAT +/

/bl main /% (EHBLa S HIXTBERS, FE/FUISRTENOR sramfi iT +/
ldr pc, =main /% ZEX/EEFE, BEEISDRAN +/

halt:
b halt

/LI 2 B CPSRIF I
E/7i[i?¢i§%wjané§ﬁ?, WL 27451
Iint main (void)
{

led init();

interrupt_init () ; /5 ZMAp L I/EHIH

key eint_init(); /& /45 1LI%wE, AR */

puts ("\n\rg A = 7);
printHex (g A);
puts ("\n\r");

*LE T Emain A — LM A L%
while (1)
{

putchar (g Char) ;
g Char++;

putchar (g Char3) ;
g Char3++;
delay (1000000) ;

}

R R F AR B2 A0, i Astart. s
E/7%%§@UX]8 irqfe =

dr pe, irq addr /% vector 0xI8 : irq #/

EE AR NTEIPUT, WX B EBhE 4 pe

Eirq addr:
! .word do_irq

Bk B sdramfifTdo_irqpRi%L

Edofirq:

//bl sdram init2 J* JHEE I EHIEA, P2 ETEFRE +/



JSF HATFEZ -

# 1. Ir irqfREHBETBIREC T T —2 BIREHAT I S 1
#* 2. SPSR 1rqiR1FH 8¢ T B ECHICPSR

* 3. CPSRATHINA-MOZE i & Fy10010, HA FirqfdC

* 4. BEFIOx 18194 7 HATEEF

#/

S sp IrqKiZE, GIREE */
ldr sp, =0x33d00000

xRy

& TEIra 7 PR R E G ] GE S 15 r0-r12, UL RF %/
S SR AP G IR [T, R %/

sub 1r, lr, #4

stmdb sp!, {r0-r12, lr}

Sk G PEirg 7
bl handle irq c

S R

TR AT

% EEINTPEND SN NEINT P4 (eintd "23)
* JERRIIRS,  GEINTPENDHI I (7

%/

void key eint irq(int irq)

{
unsigned int val = EINTPEND;
unsigned int vall = GPFDAT;
unsigned int val2 = GPGDAT;

if (irq == 0) /% eint0 : s2 ###) D12 %/

{
if (vall & (1<€0)) /* s2 —> gpl6 */
{
JxRIF %/
GPFDAT |= (1<<6);
}
else
SE LT %
GPFDAT &= ~(1<<6);
}
1
else if (irq == 2) /% eint2 . s5 4] D11 */
{
if (vall & (1<<2)) /* s3 —> gpth +#/
{
VR v
GPFDAT |= (1<<5);
}
else
{
SE I %
GPFDAT &= ~(1<<5);
1
}

else if (irq == 5) /% eint8 23, eintll-—s4 75#) D10, eintl9——sb FEHIHTHLED */
{
if (val & (1<<11)) /% eintll #/

{
if (val2 & (1<<3)) /% s4 —> gpfd #/
{
SxRTIF %/
GPFDAT |= (1<<4);
else
{
SE I ®
GPFDAT &= ~(1<<4);
}
}
else if (val & (1<<19)) /* eintl9 */
{

if (val2 & (1<<11))
{
JERIF %
kNGRS LED +/
GPFDAT |= ((1<<4) | (1<<5) | (1€<6));



}

else

{

}
}
}

EINTPEND = val;

Sk LT RLED %/
GPFDAT &= ~((1<<4) | (1<<5) | (1<<6));

B2 EETET, NELFIRE X R RPERizRF

Request sources ; -
(with sub -register) StEEhr AL SUBMASK > M

Request sources

(without sub -register)

4’@/

Y

INTPND

IRC

800875 _EAT R P ERIE =G

XTIIREAIRE — ERI AP ETRSS 2 EAENFZRLMUTIHL EF XM HE810EPWM TIMER FTLIS
EZHE (RALLinux N BEFFRTE2FM) F10E

HATBXNEEE BRI

TCMPBn |

TCNTBn

v

TCMPn

-

)

TCNTn ———

11 £

L

TCONnN

A T % )

B 10. 4 ERBAIZHZHE.

X EREERIF

TCONOnR

» FIO

XETEEE—Nk@HE), 1 BR—Pk@HH)IXNTCNTIFEZET 2 HTCNTn == TCMPnBY, TJLAFE&E R,
BILAEIT R AISPWMB |z 4, (FLIMRRRESEF, KEZGEFEMRAAKEF) 3 TCNTN4AEER1, HTCNTn
== ORY, BILAF=&Elf, pwm3|HIBIXRE TCMPn #1 TCNThnAI#I8AER B TCMPBn, TCNTBNn 4 TCNTh == ORY,

A BElnE#ln
CAERERRR?

i BEE I

2 WEYME

i3 INEAIEE, AN Timer
15BN E BN

5 PTG



HAF2440:2B5|HpwmsIl, FrlApwmINBETiE(ER, BMEEMpwmiBXEEE, Fridpwm2is 8] i@ H ks

Tl

]

T2

T1ERFIT2EBR ERRTETT, T2REAZE, TS EARSRERARE GIRtLROER, ERFENES3IEH
BAIXNMEFERM—NEE, HrovmXMNTHEERI0NAHR, #MrEdlr, EXNPMRSEFERIISLT
SR FTREAIAImainREL

rint main (void)

i

b led init();

' interrupt_init O ; /& /461010 /7w)4 +/

VI ENTRIAETE T B0, FERG, ZelT#)4a1¢ t imer
key_eint_init () ; % #/4G1L /4, PR+

VBRI IE T 7
timer init();

BFEELIERT 2590 Ia R ER
B tiner.c, BIIECEERF—ESTEFE, RIS #include “s3¢2440_soc. h”
void timer init(void)

1. & ETIMERORY AT &

2. IR EBTIMERORI¥I{E

3. INEAIE, BEItimer0

4. B NBINEF BN (ERILAE S BaINE)

5.1 EFK, BARKNBEIRME— N PEEIERE void tiner irq(void) EXEEHENFTERLT

FIFCHEFEM, FHNBIREtimerOBYIE

1. E15%518 &8-Bit Prescaler

2. 1% E5.1 MUX(EEZE— BT 57)
3.1 BETCMPB 0 FITCNTBO

4. 1 EBTCONNZE 1728



PCLK

Prescaler

1/4
118
1116

TCLKO,

YYvYYy

Divider

Prescalar

TYYYY

EF M LB Etimer

1. IBYNIBESETCNTBn FITCMPBN S 1758
2. IREFMEHM

3.

TIMER INITIALIZATION USING MANUAL UPDATE BIT AND INVERTER BIT

YYYYY YYYTYY

vYYYY

vYYYw

v

| Tcmeeo | | TenTBo | TOUTD
i 3 l Dead Zone | ™
Generator
2| [ oo :
E LogicD T
[ Tcmeer | | TonTes |
TOUT1
= >
= Control
E o Dead Zone
D » TOUTZ
o » TOUT3
2 Control l;
-~ Logic3
# Mo Pin

An auto reload operation of the timer occurs when the down counter reaches 0. So, a starting value of the TCNTn
has to be defined by the user in advance. In this case, the starting value has to be loaded by the manual update
bit. The following steps describe how to start a timer:

1) Write the initial value into TCNTBn and TCMPBn.

2)

3)

Set the manual update bit of the corresponding timer. It is recommended that you configure the inverter on/off
bit. (Whether use inverter or not).

Set start bit of the corresponding timer to start the timer (and clear the manual update bit).

It the timer is stopped by force, the TCNTR retains the counter value and is not reloaded from TCNTEBR. If a new
value has to be set, perform manual update.

IRERN



EFTFEINNERESFR

TIMER CONFIGURATION REGISTERO (TCFGO)

Timer input clock Frequency = PCLK / {prescaler value+1} / {divider value}

{prescaler value} = 0~255
{divider value} = 2, 4, 8, 16
Register Address RW Description Reset Value
TCFGO 0x51000000 R/W | Configures the two 8-bit prescalers 0x00000000
TCFGOD Bit Description Initial State
Reserved [31:24] 0x00
Dead zone [23:18] These 8 bits determine the dead zone length. The 1 unit 0x00
length time of the dead zone length is equal to that of timer 0.
Prescaler 1 [15:8] These 8 bits determine prescaler value for Timer 2, 3 and 4. 0x00
Prescaler 0 [7:0 These 8 bits determine prescaler value for Timer 0 and 1. 0x00
BMELR
o CLloooliliiiooiiiiioooo
iTimer clk = PCLK / {(¥ii%#5i%0) prescaler valuet+l} / {divider value (5. IMUX{H)}
L e e e e e e e e e e m e e
PCLKZ50M
= 50000000/ (99+1) /16
i = 31250
mﬁ'jﬂiEl%g:‘Zﬂ] STCONE31 ZSOE’J'IE }‘A A{E_E;}EJZEUO Prescaler0%:T-99
o loloileiiooiiiiioooo
ETCFGO =99; /% Prescaler 0 = 99, A Ftimer0, 1 */
TCFG1 MUXZBIRERENER, MBS, ENUUIBIMUXEEREEP—EENE T
TIMER CONFIGURATION REGISTER1 (TCFG1)
Register Address RW Description Reset Value
TCFG1 0x51000004 RW 5-MUX & DMA mode selection register 0x00000000
TCFG1 Bit Description Initial State
Resarved [31:24] 00000000
DMA mode [23:20] Select DMA request channel 0000
0000 = Mo select (all interrupt) 0001 = Timer0
0010 = Timer1 0011 = Timer2
0100 = Timer3 0101 = Timer4
0110 = Reserved
MUK 4 [19:16] Select MUX input for PWM Timer4. 0000
oooo=1/2 0001 =1/4 Q010=1/8
0011 =146  01xx = External TCLK1
MUX 3 [15:12) Select MUX input for PWM Timer3. 0000
0000 =172 0001 =14 0010=1/8
0011 =1/16  01xx = External TCLK1
MUX 2 [11:8] Select MUX input for PWM Timer2. 0000
0000 =1/2 0001 =14 0010=1/8
0011 =1/16  01xx = External TCLK1
MUX 1 [7:4] Select MUX input for PWM Timert. 0000
0000 =1/2 0001 =1/4 0010=1/8
0011 =116 O01xx = External TCLKO
MUX 0 [3:0] Select MUX input for PWM Timer(. 0000
0000 =1/2 0001 =1/4 00D10=1/8
0011 =116 01xx = External TCLKO

RIE EEmuxB9E, FMBIEMUX0 IRERM0011 REEREXAMENT, &EZ Bk L 0011 523



ITCFGL &= ~0xf;
TCRG1 |= 3; /% MUX0 : 1/16 %/

BREEVRERERTES

TCNTBO Bit Description Initial State
Timer 0 count buffer register [15:0] |Set count buffer value for Timer O 000000000

—HSKTKIET , #iko.58
'TCNTBO = 15625; /* 0.5sHl—ik */

XN FEREARNRETMTRERN, FRERE

HETLURETCONKIREX N FFE T
TIMER CONTROL (TCON) REGISTER

Register Address RW Description Reset Value
TCON Ox51000008 R/MW | Timer control register 0x00000000
TCON Bit Description Initial state
Timer 4 auto reload on/off [22] Determine auto reload on/off for Timer 4, 0
0 = One-shot 1 = Interval mode (auto reload)
Timer 4 manual update (notel [21] Determine the manual update for Timer 4. 0
0 = No operation 1 = Update TCNTB4
Timer 4 start/stop [20] | Determine start/stop for Timer 4. 0
0 = Stop 1 = Start for Timer 4
Timer 3 auto reload on/off [19] Determine auto reload on/off for Timer 3. 0
0 = One-shot 1 = Interval mode (auto reload)
Timer 3 ocutput inverter on/off [18] Determine output inverter on/off for Timer 3. 0
0 = Inverter off 1 = Inverter on for TOUT3
Timer 3 manual update (note) [17] Determine manual update for Timer 3. 0
0 = No operation 1 = Update TCNTE3 & TCMPE2
Timer 3 start/stop [16] | Determine start/stop for Timer 3. 0
0 = Stop 1 = Start for Timer 3
Timer 2 auto reload on/off [15] Determine auto reload on/off for Timer 2. 0
0 = One-shot 1 = Interval mode {auto reload)
Timer 2 output inverter on/off [14] Determine output inverter on/off for Timer 2. ]
0 = Inverter off 1 = Inverter on for TOUT2
Timer 2 manual update (note) [13] Determine the manual update for Timer 2. o
0 = No operation 1 = Update TCNTB2 & TCMPB2
Timer 2 start/stop [12] | Determine start/stop for Timer 2. 0
0 = Stop 1 = Start for Timer 2
Timer 1 auto reload on/off [11] Determine the auto reload on/off for Timer1. ]
0 = One-shot 1 = Interval mode (auto reload)
Timer 1 output inverter onfoff | [10] | Determine the output inverter on/off for Timer1. 0
0 = Inverter off 1 = Inverter on for TOUTH
Timer 1 manual update (N9te) [8] Detarmine the manual update for Timer 1. 0
0 = No operation 1 = Update TCNTB1 & TCMPE1
Timer 1 start/stop 8] Determine start/stop for Timer 1. 0
0 = Stop 1 = Start for Timer 1




MEEEIRETimer0

TCON Bit Description Initial state
Reserved [7:5] |Reserved
Dead zone enable [4] Determine the dead zone operation. 0
0 = Disable 1 = Enable
Timer 0 auto reload on/off [3] Determine auto reload onfoff for Timer 0. 0
0 = One-shot 1 = Interval mode(auto reload)
Timer 0 output inverter on/off 2 Determing the output inverter on/off for Timer 0. 0
0 = Inverter off 1 = Inverter on for TOUTO
Timer 0 manual update (N2t [ Determine the manual update for Timer 0. 0
0 = Mo operation 1 = Update TCNTBO & TCMPEOQ
Timer 0 start/stop [0] Determine start/stop for Timer 0. 0
0 = Stop 1 = Start for Timer 0
FamREFIEN
ETCON [= (1K) ; /% Update from TCNTBO & TCMPBO */ 1
O H

IEIXFNMERZITCNTBO 1 TCMPBOH

TCMPBn | TCNTBn

\ 4 e e
TCMPn | o TCNTh »| TCONOn
+ W1 E

TCONn | T =

B 10. 4 ER A EREHIZ BE .
S RERA RS T

IRENEMINEFFE, FFEFNER, FaLbito bit3

{TCON &= (1<<1);
ITCON [= (1<€0) | (1<<3); /% bit0: start, bit3: auto reload */



IRETH, EARMNBERM—APULIEE T void tiner irq(void) ETimerBiRBEEIFUEXAYZHIZE, BHlIF
ERRFEETEEETIESRE, BEHREENRAXNTE R(IKEERENAKRITimer0F 7R

[ Start bit=1 | [ Timer is started | [TCNTn=TCMPn| [ Auto-reload | [TCNTn=TCMPn| | Timer is stopped |

TCMPn 1 0

. I TIRREATE CAERER
it — W I

TCNTBn=3 TCNTBn=2 |
TCMPEn=1 TCMPEn=0
Manual update=1 | | Manual update=o | [!Merrupt request ]F’“"“—,TW'EI
Auto-reload=1 Auto-reload=1 { i !

[] L] I I

TOUTn k f \i f '
’ ' . - i {3 Command

' | T Status

Figure 10-2. Timer Operations

HreNTn=ToMPn Y, MBAREFEESRE, REHomBFEFORIRHEA AT LA E e, FAIZBILAAXAN ER A LAFE
iR, BBABEESFREPNMREZ RS EREP 22—, BPBUNERE—MHPRANE, MAEANERL 88
TSR, FNREFEIREFMEFIEE

R & interrupu. c PRTIRHIZE

n WIBC R BETIEEIZE void interrupt init(void)

________________________________________________________________________________________________________________________________________________________________

v SEERSEANNMEEMATLAT, B—zle?



INTPNDRMR—/SZ?  INT TIMEROZS 104z B af
INTERRUPT PENDING (INTPND) REGISTER (Continued)

INTPND Bit Description Initial State
INT_ADC [31] 0 = Not requested, 1 = RHequested 0
INT_RTC [30] 0 = Not requested, 1 = Requested 0
INT_SPIh [29] 0 = Mot requested, 1 = Requested 0
INT_UARTO [28] 0 = Not requested, 1 = Requested 0
INT_IC [27] 0 = Not requested, 1 = Reguested 0
INT_USBH [26] 0 = Not requested, 1 = Requested 0
INT_USBD [25] 0 = Not requested, 1 = Requested 0
INT_NFCON [24] 0 = Not requested, 1 = Requested 0
INT_UART1 [23] 0 = Not requested, 1 = Requested 0
INT_SPIO [22] 0 = Not requested, 1 = Requested 0
INT_SDI [21] 0 = Not requested, 1 = Requested 0
INT_DMA3 [20] 0 = Not requested, 1 = Requested 0
INT_DMAZ [19] 0 = Not requested, 1 = Requested 0
INT_DMA1 [18] 0 = Not requested, 1 = Requested 0
INT_DMAO [17] 0 = Not requested, 1 = Requested 0
INT_LCD [16] 0 = Not requested, 1 = Requested 0
INT_UART2 [15] 0 = Not requested, 1 = Requested 0
INT_TIMER4 [14] 0 = Not requested, 1 = Requested 0
INT_TIMER3 [13] 0 = Not requested, 1 = Requested 0
INT_TIMER2 [12) 0 = Not requested, 1 = Requested 0
INT_TIMER1 [11] 0 = Not requested, 1 = Requested 0
INT_TIMERQ [10] 0 = Not requested, 1= Requested 0
EINTMSK &= T(1<<10); /#* enable timer0 int */
LAY S MEIOMBE AT EUE, FABstart KB —BEHITdo irq
do irq:

JSE PATEIS I Z 7 -
* 1. Ir irqfRAFH BTG T — 2 B HAT I 75 S 1T )
# 2. SPSR irqIRIFH 8¢ BP0 HICPSR
* 3. CPSRYTHIMA-NORE i & F710010, HAFirgtdz(
* 4. BEFOx18HIHE 77 HATEEF
#/

/% sp irgRikE, HREE %/
ldr sp, =0x33d00000

/% R %/

S TEIrg7 i PR S A S 152 r0-r12, JITEUEIRE #/
S =4 SF i U B [ ), 1 ZER A %/

sub 1r, lr, #4

stmdb sp!, {r0O-r12, 1r}

% P rg SR %/
bl handle irq c

S YR %/
ldmia sp!, {r0-rl12, pc} /% Zffspsr irq/fIE%EZ Fepsr +/

HE N i rq b B R P AR, AR XA

woid handle irq c(void)

i

7y Lal /) S

! int bit = INTOFFSET;

L S AR %)

Eif(bit ==0 || bit == bit == 5) f*eint0, 2, rint§ 23*
i



Yelse if(bit == 10) //AIEEE T 1007551 0] K AE RGN #5117, RS 1RGN 175 imer irq

1 |
; timer irq(); |
) i
x TEHBE - MIETFIHE %/ i
SRCPND = (1<<bit); !
INTPND = (1<<bit) : i
} ]

I F timer. cSCF A, FEIXA 5 I Ak HE R U AT AR 2 AT

woid timer irq(void)

i :
L AT TEHRRAT i
i static int cnt = 0; i
: int tmp;

i cntt+; i
E tmp = “ent; i
' tmp &= 7;

i GPFDAT &= ~(7<<4);

i GPFDAT |= (tmp<<4);

i

L e e e e e e e e e e e e e e e e e e e e e e e e e o e 4

RBERHAMNLE—T, EERE, FEiakefileshimtiner. o, HITRHIF WMIFFHITRG URKTIRBIANK
AR RE— T MBRSFEFRA?

HARBRIFTENXME, BEREHEMN
TIMER 0 COUNT OBSERVATION REGISTER (TCNTOO)

Register Address RW Description Reset Value
TCNTOO 0x51000014 R Timer 0 count cbservation register 0x00000000
TCNTOO Bit Description Initial State

Timer 0 observation register [15:0] | Set count observation value for Timer O 0x 00000000

Emain R E AP ARTFTED

iputchar (g _Char3) ;
ig_Char3++;
Edelay(lOOOOOO);
EprintHex(TCNTOO);

PRi¥LI
FTENEREHZR0, RMIFAIRENFRAIMIKBBA, Etiner. cXvoid timer_init (void) REBIRE AN BNINEHF
[Ba), STREFNEHM, B Lbito bit3

TTCON &=~ (1<<1) ; //FRATBA e B WU
TCON |= (1<<0) | (1<<3); /* bit0: start, bit3: auto reload */

BIREK
RMTEEFRAN, MALUERINERERT WEFHITEOHE HAnainRE AT tiner init(;

RE ﬂ%aﬁinterrupt. c ?‘Bﬂlﬁﬂﬂ@éﬂ void interrupt init (void) E%‘%El}ﬁﬁﬁqﬂ&ﬁﬂ*ﬁ@éﬁl void handle irq c(void) %)ﬂi?ﬁ
IN— AR EFEE Mhandle iraX PDERE, XHFEXMR, HERBFRIUEX D interrupt IEFARTE, REEE tiner. ¢
5| BENA, XERE(IFERBIEFEA

fEinterrupt. HEMREISE A



BV~ , BABEEBEFXEESOM, —H326, RIVSBES— Rt E RS RER AR
K, MEETE, ROTUEHRATHE, ILERNSEREERNMN TR SRTILT

BAFMBIRM— MR

irq arraylirq] = fp;
INTMASK &= (1 << irq)

}
VIEEE A A IR R 2

void handle irq c(void)
{
% DB
int bit = INTOFFSET;

5 IS I EEERH +/
irq array[bit] (bit);

SEJETRE - ML TG+
SRCPND = (1<<bit);
INTPND = (1<<bit);

o=

/TR IR 16 25 2 i R

VR /s A el ) A

void key eint init (void)

{

/% JEEGPIOK 11 71 B %/

GPFCON &= ~((3<<0) | (3<<4));

GPFCON |= ((2<<0) | (2<<4)); /% S2, SIMEHIE I 91l =/

GPGCON &= ~((3<<6) | (3<<22));
GPGCON [= ((2<<6) | (2<€22)); /% S1, SS#EHIE X1 B 510 +/

S REPIR I R Y

EXTINTO |= (7<<0) | (7<<8); /% 52,83 *
EXTINTL |= (7<<12); S S4 %/
EXTINT2 |= (7<<12); % S5 %/

/% REEINTMASK(EREeintll, 19 +/
EINTMASK &= ~((1<<11) | (14<19));

register irq(0, key eint irq);
register_irq(2, key_eint_irq);
iregister irq(5, key eint irq);

Ly

Etimer.cHtBEEIRE I

void timer init(void)

{

% IR ETIMEROAGIT £ %/

/% Timer clk = PCLK / {prescaler value+l} / {divider value}
= 50000000/ (99+1) /16
= 31250

TCFGO = 99; /% Prescaler 0 = 99, M Ftimer0, 1 */

TCFG1 &= ~0xf;

TCFGL |= 3; /% MUXO - 1/16 #/

V% B TIMEROHIRIE +/
TCNTBO = 15625; /* 0. 55—k +/

% EERIE, JFE)timer0 %/



TCON |= (1<<1);  /* Update from TCNIBO & TCMPBO +#/

S* BN SN +
TCON &= = (1<<1);
TCON |= (1<€0) | (1<<3); % bit0: start, bit3: auto reload */

e I 2/

register irq(10, timer irq);

Binterrupt.cPIZRRAIIG U R/GE

HARBBRNMT HAEIE,
<>BRMNEXT— T 1EHEA
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register_irq (0, key eint irq);
register_irq (2, key eint irq);
Eregisterfirq(S, key eint irq);

r-

irq arraylirq] = fp;
INTMSK &=~ (1<<irq) ;
S FENTH T t imer. ¢t
itimer init();

register irq(10, timer irq);

REHIT
?‘Zﬁ]}‘Astart. sﬂ-'tlél\g; —LEFEM b rosotjé'f'.l_'ﬁﬂ_gu*ﬂylﬁpﬁ

. text
.global start

start:
b reset /* vector 0 : reset */
1dr pe, und addr /#* vector 4 : und #*/
ldr pe, swi addr /* vector 8§ : swi #/

b halt vector OxOc : prefetch aboot */

b halt vector OxI10 : data abort */

b halt /* vector Ox14 : reserved */
reset:

S KETH %/
ldr r0, =0x53000000
ldr r1, =0

str rl, [r0]

/% WEMNPLL, FCLK : HCLK : PCLK = 400m : 100m : 50m +/
/# LOCKTIME (0x4C000000) = OxFFFFFFFF #/
ldr r0, =0x4C000000



ldr rl1, =0xFFFFFFFF
str rl, [r0]

/% CLKDIVN (0x4C000014) = 0X5, tFCLK: tHCLK: tPCLK = 1:4:8 */
ldr r0, =0x4C000014

ldr rl, =0x5H

str rl, [r0]

/* B CPUTE TSR #/

mrc plb, 0, r0, cl, c0, 0

orr r0, r0, #0xc0000000 /K1 nF:0R:RI1 iA
mer plb, 0, r0, cl, c0, 0

% IEEMPLLCON (0x40000004) = (92<<12) | (1<<4) | (1<<0)
# ;= UDIV+8 = 92+8=100
* p=PDIV+2 = [+2 = 3
* s =SPIV = 1
# FCLK = 2%mFin/ (p*2s) = 2%100%12/ (3%2 1) =100
*/

1dr r0, =0x4C000004

Idr r1, =(92¢<12) | (1<<4) | (1<€0)

str rl, [r0]

S —HBEPLL, FEEHE lock time B FIPLLE HFEE
* IR CPU T (EFH I FCLEK
%/

S REHTF: sp ¥
/% pHEREnor/nand | 5
* ZOBWOMIF, LK

* R FEAEnor 5
%/
mov rl, #0
ldr v0, [r1] /& £t ZAkIE &0 */
str rl, [r1] /% 0->/0] %/
ldr r2, [r1] /* r2=/0] #/
cmp rl, 12 % rl==r2? YIEHEERENANDE E) %/
ldr sp, =0x40000000+4096 /% J£ K i%/Enor 7z */
moveq sp, #4096 % nand/iz) */
streq r0, [r1] & MELEKIIE */

bl sdram init

/bl sdram init2 % HEGIGETIEAH, AR ETTA */

% B Ttext, rodata, data/REEIFRFE %/
bl copy2sdram

/% JEBRBSSEE #/

bl clean bss

S Br2jm,  cputl FsveEC

* W, V) F usrdaC

#/

mrs r0, cpsr /% [ FEHepsr */

bic r0, r0, #0xf S NEZEMA-M0y0b10000, HA usrfdz +/
bic r0, r0, #(1<<T) /% JEERINL, (EFETHE +/

msr cpsr, r0

/% WE sp usr #/
1dr sp, =0x33100000

ldr pc, =sdram
sdram:
bl uart0 init

bl printl
S* BEIA —FHTE R TES */
und code:
.word OxdeadcOde /% AK&FX/FS +/
bl print2

swi 0x123 /% HATilbar<, MASWIZH, HAOXSHAT %/
/FFHLT ST P A Tma i n

/bl main /% [E/BLar SHXTEEEE,  FE/F VR TENOR sram# AT +/
1dr pe, =main /% ZEX1EEFE, BEZISDRAN +/

* QIRFFLN0, ZEnOMll LRI BERIE T, EXWram, KilEnand )7 5)



H A main.cifi—&RKF¥01R4

iint main(void)

H

led init();

J//interrupt_init(); /% HIGIEFBIIEHZE */

key eint_init(); /& #UAG1LIZHRE, #4911

timer init();

puts("\n\rg A = 7);
printHex (g A);
puts ("\n\r");

void key eint init(void)
{
% B ECPION 1 511 »/
GPFCON &= ~((3¢<0) | (3<<4));
GPFCON |= ((2<K0) | (2<<4);  /# S2, SSHILE Ky 7] 1 =/

GPGCON &= ~((3<<6) | (3<<22));
GPGCON |= ((2<<6) | (2<€22)); /% S4, S5#/ B Ky 71 1 »/

S BB PR 77 IR %

EXTINTO |= (7¢€0) | (7<<8); % 82,53 %/
EXTINTL |= (7<<12); %S4 %/
EXTINT2 |= (7¢<12); S S5 %/

7

Sk 1 EEINTMASK (ERéeintl], 19 */
EINTMASK &= ~((1<<11) | (1<<19));

Vet /al el <
register irq(0, key eint irq);
register irq(2, key eint irq);
register irq(5, key eint irq);

k)

iﬂ?%‘}‘%ﬂﬁﬁ‘%ﬁﬁ <code>timer init();</code>

oid timer init(void)

H

Vo WETINERORIRT ) %/

/# Timer clk = PCLK / [prescaler value+l} / [divider value/
= 50000000/ (99+1) /16
= 31250

%/

TCFGO = 99; /* Prescaler 0 = 99, Jf/Ftimer0, 1 +/

TCFG1 &= ~0xf;

TCFGL |= 3; /% MUXO : 1/16 #/

S B TINEROFIZIE */
TCNTBO = 15625: /% 0. 5s1lfr—4 */

S I, HE)timer0 #/
TCON |= (1<<1); /% Update from TCNTBO & TCMPBO */

Vel =00k ) =/ A
TCON &= ~(1<<1);
TCON |= (1<<0)

(1<£3) ;. /% bit0: start, bit3: auto reload */

S+ ETR %/
register irq(10, timer irq):

ibEmain.cRE—EREIRRIT BILROER

putchar (g Char) ;
g Char++;

putchar (g Char3) ;
g Char3++;



delay (1000000) ;
//printHex (TCNT00) ;

—

e e e e e e e e e e e e e e e e e e e =
== ] X AT M) ] -

TE BT 28 R E ORI AT E T }“‘EEEF'H‘ﬁ', start. S BEE ox1sHIHB I HIT
e aeae e LT R
i ldr pe, irq addr /* vector OxI8 : irq #/

E b halt /% vector Oxlc : fig */

Lalign 4

Ew lo 11 q.

L MR A

E * 1 Ir irqfRIFH T I T — 4 BLIGH AT I 19 4

] * 2. SPSR_irqlfi7 4 # P i i=CIHICPSR

E * 3. CPSRHTFIMA-MOR 1% Fy10010, HAFirqtd(

; * 4. BEEIOxISHIH T 7T

/¥ sp irgRitE, EREE %/

i ldr sp, =0x33d00000

i /% (RIEH Ly */

VR IR IR AT T RE S NS r0-112, LG IREE #/

Vo IR SR PRI R [, R %S

E sub 1lr, lr, #4

: stmdb sp!, {r0-r12, 1r}

b M irg SR

: bl handle irq c

L L %

E ldmia sp!, {r0-rl12, pc} % Eflspsr irqlfIE%EZ Fepsr +/

L e e e e e e e e e e e e e e e e e e e e e
EE R AL EIirq

o oo o e o e o e e e e e e e e e e e e e e e e e o e e e e e e e o f e e e e e

ivo id handle irq c(void)

{

int bit = INTOFFSET;

S I PITIEFER E AT %/
irq array[bit] (bit);

SE JEHBE o ML TR+
SRCPND = (1<<bit);
INTPND = (1<<bit);

( (FrEETER) )

¥ ARM#RH05EhR
FO01IE T EBFEH%FSEHYFHIARM
BO02IE ubuntutf 5B Z flubuntulBlfE R EE(E(E )
ZE0031Z linux A/ Jam s
FBOOHIE viggi52E
ZE0051Z linuxi#fae <
F0061E FAXLRHESHI (FE )
F0071F VI AL LB T EIEH(EZ))
F0081F F 11 ARMEIREEF R 5554 B 2F)
FO09IE gcctllarm-linux-gcectlIMakefile
FO010iE ZHEARME KTk &
BO011i# FBLUART)HIEH
FO0121F HFIEFIZESSDRAM
FO0131R (CIBEEN
BO14IE EF5H6T
5E0151% NOR Flash



Z8076i% Nand Flash
Fo17iE LCD

B018IE ADCHIfIEF
F0191% 12C

FE201% SPI

EXE “http://wiki.100ask.org/index.php?title=2801418_B & S5hkf&oldid=1413"
722 ARMBENINSEAR

» ARERREXRTF2018F18298 (E81—) 15:15,



