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1.1 BEESR

AARFERA TN REZE K Tiny210 AR 1ENERTFLZFE . T XMEHTE
WRETERFEARTINGE, AT USRS XM N A - http://arm9.net/tiny210.asp

1.1: Tiny210] MR 2 EFF KR

THIEIE B LAV Z IS, [EIE U R RIF AR 5 AR

1) FRERANESHEAARS, ETA ARM iz ?

2) FFRBEATIEFNERES D ? ERTARE? REEZK?
3) PR CEAEBETHILHRIER S ? ENFHTAER?

4) f+al BSP , FFRARE BSP STHFHPLESME 2

111 &A1

board: tiny210
CPU: S5PV210 (E43%/FBGA)
MEM: K4T1608


http://arm9.net
http://arm9.net/tiny210.asp

2 BE JTAMSEE

FLASH: K9F2G08
NET: DM9000

AUDIO: WMB960
UART: MAX3232

1.1.2 9MgiRHl

resetfg
key§2/home/back/menu
$£H

|

UseQ

SO

CAMERAREM
MIC/HEARPHONE

AVE

JEEhPkEk: NAND-SDboot
AAFEEfE : ADC
LCDEEM : AMEELCD

1.1.3 EEIF
TR INRAE 2 IR BB & I LU T RS

1) BiEZ (5v)

2) BO% (WEK)

3) FFRIR (BELET u-boot BER SD KAILA/EENE u-boot )

4) k&g (hypertrm, 115200, JUREMHRIZE, EHFFRIRAHE)

5 MREMEICAK, EEREAEN, FTEEE IR USBHRS232EBORIL, FHRAMTLIXE].
HEFE(E Z-Tek Jo4%, IXBHELEIFE @ http://www.360buy.com/product/134961.html

WERTT ZAEREEIR), W—BEEERE u-boot, AILLE TS u-boot FIIFAMN
SDR_E, XFTEMESLUT &M

1) SOF (B%, 263kE4ERRTLL)
2) sShfiEfRas (B&, E=EPURMANA FAT32 HIX, AJARRER)
HEE SORASIRATAS ZREFTRARMT (AT . FRAE SD-Flasher.exe XANT R,

1.1.4 MEHFEEREIE
FEFIE2ES) BN 2 B, B EENTE R & 3647 LR 34N 7 T B IE P30
1) EHH CEEMER jtag TR, AEBEE] cpu i ID)

2) B0 (BEEER 8BRS, REFBIFRITIES, 68 kiRboot loader# T3 E )
3) THARE (—REdENsFusb# T, TEH=% SDRAM, BEEZEF NandFlash)
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B GERETT A, iEbootloader fir-4 KR N Hi HY

1) EEFRR

2) BEBZRERSE hypertrm(.exe)

3) W& COM1 (pc)

4) USRI 115200

5) BHRIEHIA T (none) (FRIENEHN)

6) EEZfE, ERFFRIR, KEHZEZESE, #WA help
(IREIAMEETTERMA, BE Scroll Lock 2HEHIRE)

AT ZHEEF &, 2 LUFHEA TSI ARGT A RIE R SEASF & - B AR W AT
KBTI ARMT « ARMO ~ ARMIINRZ—EE] Cortex A/R/M RIZRIRIR, KERSEZRHAZL
PR AIEEHE, At —20 T AR BT R, FHEE SR MM Z RRER R R, it
TR T AR S R B T T AR T

1.2 WEHREE

WEHFARBRE-F S0 K, ARRRETT MR CEL A8 1 S PR o 5 e ] — AR A A
POFRE R AL, XM AT AN BB fEH Protel/OrCAD Capture XEHIRE {4 [F 3 &% I
TEFERSUEAR, EPDFRSCETIEER, 5T, WTF ARG % TRITHET
FREZERBT -

Tiny210—core—board.pdf

Tiny210—mother—board. pdf

- FoxReader TRUTIHELERRATH PDF A

Ctrl + pok Ctrl - Zg/v  Ctrl Z=EthalA
Ctrl + F T

Ctrl + Shift + N Pkis

Ctrl + TAB Y zAY

BN N =

1.21 FRIEESSMER

T2 VRS ) [ P PRI A JERAR ) SRR I, S 0 A SR A - B R R, RERSRIE
WpLLfE B2

(el = ivey

SR AR E

GRZEREER R

SR SRS Z A EER R

BEFLEE R ERMOBVGER (EH/EAJF/NC (No Connection) ANEREHE
fith)

RBHFRASE LTl (UL LB )


https://github.com/limingth/ARM-Resources/blob/22dda0e9afefb8cd8fc4c8f117cbbde43f7678ee/tiny210/Schematic/Tiny210-core-board.pdf
https://github.com/limingth/ARM-Resources/blob/22dda0e9afefb8cd8fc4c8f117cbbde43f7678ee/tiny210/Schematic/Tiny210-mother-board.pdf

4 BB PRI

1.2.2 bR

OO — M & T R/ANARGE, MR FrSoC, NFFSDRAM, [AFFFLASH, {7 F
Reset, WA HJITAG, BFEfICLOCKMIFLRPower « TE7EF I LB EX LRI, FHIP
PE T eSS

ey SoC: S5PV210 -> 584pin [S5PV21@_UM_REV1.1.pdf]
N1E Mem: KAT1G -> 1Gb=128MB [K4T1G164QE_rev11.pdf]
NiE Flash: K9F2G08 -> 2Gbx8bit=256MB [K9F2G08.pdf]
S{EEFK  Reset: Max811 [MAX811T.pdf]

Ve E%  Jtag: TCK/TDI/TDO/TMS/TRST

e CLOCK: 24Mhz (X1) XXTI/XXTO

RIC—ARE LED: LED1-4

S0 HDMI: mini HDMI(CONS)

1.2.3 &R

M — M B 7% AN, BIan@AIGPIO, H HUART, MRNet, JR&mBEREOLCD, &5
O Audioss . TE7ERHE F RS, HWPHRTE TGRS

CONN-AB: 30*2 * 24> = 120pin | ({51ZN58TxD/RxD)
CONN-C: 15*2 = 30pin 5| (fIENI2C, CAM)
Power-On/0ff: S1

NET : DM90OOAEP (Ethernet) HR91105A [DM9000.pdf]
Audio: WM8960 (DA/AD convert) [WM8960_Rev40.pdf]
Buzzer: PWM Timer (beep)

RTC: Real-Time Clock

I2C-Eeprom: MAC address (6 bytes)

Buttons: K1-K8 (XEINT16-27)

SD-CARD: Data(4pin) + (4pin)

UART: SBOCEASSUWASE) [MAX3232.pdf]

LCD : 4@pin / 45pin (DATA-24pin) [H43-HSD@43I9W1.pdf]

DAL A 0 B EE T 0, #F AT DAZE R A AR St & 4R B, AT LA https://
github.com/limingth/ARM-Resources % N #1532 -

1.3 AKRITEH

TEARMIF &A%, B W KRR & TEAT DUk, —REHET Windows FHH] SDT, ADS,
RealView MDK, DS-5 Z4¥l|, —XEHT Linux FEH] GNU Cross—Toolchain -

ZRBNE BB A2 B, TATENA Vindows P& ERITEEE . —HIATXS
TEEEEMFLEBRIIE THZE, Bk Linnk FRTARSHRES FF-

Ak ApS TEF MK TERINA, vISHEHEHE GRS

ADSTEI 1

MDK & 41

DS-5 (ARM Development Studio 5) & ARM AR &EFEHBA L TEEMR FH
Eclipse IDE, H#i*ITHENL, RTOS F1 Linux RGEHITEIR


https://github.com/limingth/ARM-Resources
https://github.com/limingth/ARM-Resources
http://baike.baidu.com/view/171249.htm#sub6295819
http://baike.baidu.com/view/1745465.htm
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DS—5 N E T H
ERR, ARBTFAZ TEEFRRERE LM T RASE), HEafEMArmeiT LR
BEEAR—HER . T L ADS Z3 B, Xan& AT TEBEM— R AU -

1.3.1 ADS &2 {EMRii0A

TET#H http://limingth.github.com/ARM-Tools
ADS1.2.zip fREZJGIBIT setup.exe Z3E

EE 1) Full &3, 2 Typical
2) Install Licence, 7EfRIE/GMY crack\licence.dat

THRGEM LG

ZHHE . C:\Program Files\ARM\ADSv1_2\Bin

K I A EfE%. IDE.exe — ADS IDE axd.exe — AXD debugger
A T A& T B
fEshan 247772

Fg -> =17 > and HASFIH—AEO

C:>path
=84 C:\Program Files\ARM\ADSv1_2\bin

MRE path [FH, BEIFEM BT path FAE
Rl > RINERURIE > SR > AR - RAERTOM
CGEEMA SN FORNTEMIIE, T C:\Progran Files\ARMADSV_2\bin iEIELRIR)

C:>armcc

EEEXNHL, X—RRER, MRBIINSHE
ARM C Compiler, ADS1.2 [Build 805]

Usage: armcc [options] filel file2 ... filen
Main options:
XXXXX

armcc.exe -C compiler (armcpp.exe) /(gcc)
armasm.exe -ASM Assembler /(as)
armlink.exe -Linker /(1d)

fromelf.exe -Bin-Utils /(objdump/objcopy)

21=]

C

\é\ﬂ

B

armcc HRmMESEN
-¢ RYmiF, TNEE


http://www.arm.com/products/tools/software-tools/ds-5/index.php
http://limingth.github.com/ARM-Tools

6 BIE FRMEEE

-D (B % M4mi¥F (-DDEBUG)
-U (R ) &#4miE (-DDEBUG)
-g EMEBEER

-1 485 include B2 (BTH)
-On 4w {AIhRA

-S A iChR

-0 TEEERHSA

BE[a ;. arm-linux-gcc AR YmiE=sHIEE M armce GEEEMESE—HE?

%2 .
armcc hello.c

ZRASLER __image.axf (a.out) , HAP axf It#FE ELF AR RTHITIHE

armcc -c hello.c

BRASAR, hello.o , PKEHERE link Z/RABEAER axf ATHATICH

$ERRE
MMR—ANCGERF, &8 main B¥, MIFLEARE? (H%&warning, JoiiRerror, BEAERFIITIC4FaxT)

asm L 9i#s

armasm JEE SRR .o KB

%2 .
armasm start.s

ZASAER start.o, WWEHEEE link ZEAREAERL axf ATPITSCH

obj BEHEE:

armlink FRSEHESH

-ro-base FEEAIPATHRISAE (ABERDTHIAE)

-rw-base FUEBERPITHBAE

-first 16%E .o BTERERARITIAL

-entry FE%E axd FHATEMER axf STAACHAE GERbinZ FRiEXRT )
-scatter file FEEFHERA (.scf3/FELinux. lds3Z4)

Rz .
armlink hello.o -o hello.axf
armlink -first start.o -ro-base 0x@ -entry begin start.o main.o -o hello4.axf

bin—utils i T B

fromelf HFHEH®RSI

-bin AREbin#, RAFEEIFRIR L
-C AERREXTIIASIH, RT3t

-d TENEHERNE

-s fTENRFS R
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-t FTENFRFSR

Fixzspl .
fromelf -bin hello.axf -o hello.bin
fromelf -c -s -d hello.axf -0 hello.txt

LRE N

B CmTR P YmEaEE
armasm start.s
armlink start.o -o demo.axf

B CRE 4w IR ek
armcc -c hello.c
armlink hello.o -o hello.axf

ICRMCIZFFRIR S 45

armasm start.s

armcc -c main.c

armlink -first start.o -ro-base 0x@ -entry begin start.o main.o -o demo.axf

ARM Docs FF& XY

DDIQ10QE_ARM_ARM.pdf - ARMKZRZEMIFMA, METHX
ADS_CompilerGuide_D.pdf - Zmi%s8{sEF
ADS_AssemblerGuide_B.pdf - jC4mss{EF
ADS_LinkerGuide_A.pdf - &Ei38{EM
ADS_DebugTargetGuide D.pdf - VEu{28{EF

1.4 BEEAFLRRE

1.4.1 Windows EEH %

ADS JLOmiE S A% S

TAB FF3k
ARM VLGB FHEFNE KRR T label ¥r5 24k, HAE & NERIEFTE S PITH N IZ LL—1
TAB 3k

AREA &7
AREA FIRE UGB /8RB X R 16, S HIRI RS HEART SRS 55
ENTRY A0
FrREEILREFIAL, REZHEE—1, WalIARE.
END 453
FRILRBFIER, UVHIES .
CERR

DEFRER, B /) 8 /1) AR



8  FNE JFTAMSEE

el —]

label E XS
A TREFBEER RS, DS -

import symbol
HTRERSNRIAT 54, BlnBkEsEICTE 5 R %L .

export symbol
F T oM IR AR e N FREAF 5 2, LR SUH R B symbo 1 BRIAXS Fh BN AFFHY, Faje
), RPICEFHIstaticlE&ifi.

C BFERES

mainiK Y 1 E 2
WSS TINRZ /MRS, WORIREEFIRAIRZ [, R 3E BT $UT o in SRR AR BR
B .

= mainfg & **

FHIAMANEREEWAOR " nain® | FEEBEA “_nain® HELCHEZ MEEHRLL
BAE R A -

Eikreturn 0
MREFERFEELRES, B2 KEHAT return 0 WIEERZ AT TN, NiZH
while (1) s TCRRPEEAAEN .

volatile {81 F
e nt volatile BRI EEETRE, A a@aiill, BmHIVIF . XN THRAR G A
S HRER IR L E .

unsigned {&IH7F
S TRARDREF eIV, BHAREHATEAZE, KENEPH unsigned L5
AR IE H MO -

Y85 Makefile

all B#x
FPEOARM B, —BEEAS all, makefUTIATFER Bing, 2 BahHUTEOAE
B3 o

clean B3
TERRA A AR A ZE RSO, Flin .o .bak .
ELE
5|\ PRJ, SRCS, OBJS , HY3mIfi H HrI RAEME: -
LA E#RIRIS
$(SRC:.c=.0) WIFIE, RIGEHIFIHFRI BAn30H: -
kX #AEE
AR R, NTIHHERKS, WENFERKNIEEEETFL, mToUEE %%
(S VI

%o:%c HIFVE, WRFEBHIFSE, WFEEEHLINZEEEHN .
make 4RiEIiH

make clean jEREAIGET T4
make ENERTE XS

M AT PAT SC
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# loadb #yA#4
BRARUGRE > {238 -> RIEH -> SEH + Kermithh¥ > RERE

# go 0x21000000
ZJaWiER LEDT STSEIEIE

AT AT ST
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1==1

B FMSE

2.1 AEBEIIEE

WAMRT RS M, AR 2 W) TR B I AR B (AL, (B AR R XELIA
FAFIPTE - BT BIEF M — A 2FRAR LB G ARNEMEZ SN, BZRRMELAET

AHET £ FEAERET, AHERLEREEZNEERLET R EEZNNE
FATLL sspve10o SEREIRF MG, 45 KK P — T RO A F At -
it KEVF20002 0T, WNRAEBICEEELPRINZ, W E M F -0 RO RS -

2.1.1  S5PV210 i A B Ft B k454

—. Overview

1. overview

block diagram

2. memory map

System Memory Map

SFRs (Special Function Register)
0xE0000000 - OxFBO6FFFFF (max-512M)
FSRINFFAERE | /2803 * dbytes
PASEBOAH] : 154 * 448 = 604 * 50 = 3K * 4 = 12K
3. ball map

pin assignment

signal description

UART-RxD@/TxD@ CTS@/RTS@

. System

GPIO

Clock

Power

boot sequence

. Bus

AXI/AHB

. Interrupt

1. Vectored Interrupt Controller

1.
2.
3.
4.
1.
m

Fi. Memory

1. DRAM => DDR memeory

2. SROM => SRAM + ROM(Nor Flash)
3. OneNand

4. Nand

XATF



12 $2E DR FMFE

5. Compact Flash

75 DMA

1. DMA Controller

+. Timer

1. PWM Timer

2. System Timer

3. Watchdog Timer

4, RTC

J\. Connectivity

UART

IIC-bus

SPI (serial peripheral interface)
USB Host

USB 0TG

SD/MMC

L. Multimedia

1. LCD
2. CAM
3. G3D
4, CODEC
5. TVoUT
6. VIDEO
7
8
9
1

(= T B & S

. MIXER
. IMAGE ROTATOR
. JPEG
0. G20
—+. AUDIO
IIS
AC97
PCM
ADC (TS)
. KeyPad
—+—. Security

[€, I N SN N Ry

2.1.2 S5PV210 Block Diagram it} i SR M HEE]

PRODUCT OVERVIEW

Block Diagram

CPU GZ%) (=H))

BUS (Hbht/#dE/155)
Controllers ($FIKINEEE1Fes)

Pin Assignment Diagram ‘&RIE N
SIGNAL DESCRIPTIONS {55k
SPECIAL REGISTERS (SFRs)

SYSTEM MANAGER

System Memory Map (ZEZcN7zEREt)
0x4000000 = 0x40M = 64M

System Manager Registers (10+)
SFR

Name + Address + R/W + desc. + Reset Value
Bit-Field {7

Timing BFFFE]

Controller #5423



OVERVIEW 4Rk

Block Diagram #E[]

SPECIAL REGISTERS 45KINAcZrires
Timing BFFFE]

2.1.3 ISAFREI—RREEH

CORE - Cortex-A8
ALl (1ZE=8)

Regs (IEAFTFEE)
MMU

CACHE

BUS

R - #htEk32bit
o - HEARECER BT BANKA AR/
iRAM (SRAM)

iROM

Peripheral Controllers
Memory cont.

GPIO cont.

UART cont.

USB cont.

IIC cont.

SD cont.

SPI cont.

DMA cont.
Interrupt cont.
G3D, G2D

HDMI

CAMERA

TVOUT

IMAGE ROTATOR

JPEG

214 SR FMMNZEFFE?

Overview

CHIP Block Diagram, MemoryMap,
Pin Assignment, Signal Description
SFRs (how many, address range)
Controllers (how many)

System

Clock (BUS), Power

Boot Sequence (/23h/3|S7fE)
GPIO

Device

UART

NandFlash

Memory (DDR)

217 N EEHE R

13



DMA
Interrupt
PWM Timer
LCD + TS
AUDIO
DM90@0

SD
Security

2.2 TRESIEFNMEAREY

221 TrfiEsEt

KT —SeCifr, FBEZEAIAREE T 1§ BT RESCRr 0 i g At bk 2 18]« 530x
FAHEM—ASoCERTIE, HRROIZ AR A A E L -

ettt EEAH TR, THRMERTITEOEERSE, Z2MHARZET X
N YRAE S R E IR

1) FTPSE4 RAM
iRAM - SRAM
2) Fohes RAM
SRAM

SDRAM

DDR SDRAM

3) R ROM
iROM

4) F4MA ROM
Nor Flash
Nand Flash
OneNand Flash

2.2.2 ibt=zS(8]

Hohk =S (B F B FES2 Ak L 0-4G PGB (HATFRODBRET) A7 A AN R 7 ik
(frEs) -

0 Mt - MEREIEfTHSE—&KES

FIRAM - RTLATCHRAIIA (L E B R

SFR - BRI s it S

SDRAM - FEFFi@idbootloader#s4 T A FEE it
Etdt - fEREMMUZ RO RISt

2.2.3 Memory Map 7ZfisRkEd

FEAEBRSHX MR &R AT REENANA, Ll S5PV210 SRR R, T I EE T B
B -



Boot Area: 0x0 - 0x20000000 =512M
Mirrored region depending on boot mode

DRAM@: 0x20000000 - Ox3FFFFFFF: 2729 = 512M

DRAM1: 0x40000000 - Ox7FFFFFFF: =1G

SFR: 0xE0000000 - OxFFFFFFFF: =512M

iROM: 0xD0000000 - 0xD0010000: =64K

iRAM: 0xD0020000 - 0xD0A38000: =96K (0x18=24*0x1000)

BEE)E : RE LRHIERST, MAREMALATIVIE, K3 IRIEEEH LR ?

*(int *)0x00000000 : it depends
*(int *)0x21000000 : DRAM

*(int *)0xE0200280 : GPIO SFR
*(int *)0xE2900000 : UART SFR

2.3 YFIRINEES 1753

FEPRIIREF 1728 (Special Function Register) fEFE SoC ity PNERAT— 1 EZH M ED
55, KRBT ARM NAZH) RO-R15 XHERIEFfAen, XELFFFen A B BRI AT SRAM —FE,
bbby R]), FEUEESEER, TRVIELERERT DIV X — LR .

MZELEM EF, PrEXRRIIRE A fAas (VR IFR SFRs) AUV RIHRIERISEEL, #TX L
BRI RIS IS I o DFIRIFE A LA AN AE S RS 0 S — 4, #0238 LDRFISTRIC

YR AL o

23.1 XTA%, ZH2E, BEFMIMRZEIIXR

N#% : Cortex-A8 (CORE)

251725 Regs (RO-R15, CPSR)

&4 4 Ins (add/sub, ldr/str)

B& (hfFfee)

HAHBES:

cpu : 32bit 1dr r@, [r1] (rl:addr)

1)SRAM:

2)SFR:

3)DDR:

4)Device internal memory:

BEHRLE

FREZ

Hiht£k-32bit | HIEEFFSERFTH E

NS

Hht£-29bit B RiTcpult, SMERBANTFESHRREARE RE
WTFHEs

JEHE 32bit MERAUITFEE, SBIAETA bank KT —Vila]
SMRITHIBSES:

INE = ATOL(EERRME/ RBES T AERE) + AT L(AMEIEHIZS)
SMRITHIZE = FESEN <--- BEFCELERHUE.0) ---> SN IEMETFE
BEERR

HEBREIRIRS (FeRiERG/ TS 5)



16 $2E DR FMFE

KRBT EEZS, BEEBAXPEAHIES
GESMTES, AN, S—MRERNMAE.

232 HARINEHFHFRMIE

FrEBATEROSER, FRAZMIMEIES 2 AR TIEZHEAE K . BT f#Controller
M TAETAFINAZH, ZHAERE IERECEX LH A IERERL -

B—1> controllers #H —it H OIS 7, i BEE BBl AT LU RIEAT I F g e
A -

Register Name

2KE, KRKARRENH, BiEsa=XMontrollerfiEE, FEIAHEEHTIEE)
CON - control &I

STAT - status K&

DAT - data ¥gE

MOD - mode iz

FIFO - fifo ZZih&1Ees

CFG - config FEE

CNT - counter 11%%

TXH - transmit Holder &KIEZEiF

RXH - receive Holder #=YitéZid
BRDIV - baud divisor jg4sZRoAF

Register Address

XA, RESAMEHR, B NRAEREFF TSR R,
ZFERRBENCIZN, RNEREWNR, AZRREFEN.

T X2

#define PRO_ID  (*(volatile unsigned int *)0xE0000000)

volatile <&EAIM/ER
http://learn.akae.cn/media/index.html
http://learn.akae.cn/media/ch19s06.html

BEFRER

REEI2ESE, 1MES

BhE{RSE AR, MRS

unsigned JLRFSHRY, BilAFEE

int ZEEIIVANTFTS, KIEFMREZRHA char 258!

2.4 BFE
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241 EXREEZ

s i B R A

I e B 6 A 500 A Z AT R A5 P i Z0E (A — M . s i P B RE S LAY
B, AFRLS A5 EIER [E L AR R 2 B 3R R R PR, X5,
ARREBIEER, ArUEREIEREE, SRREREER, ENHIAEEITZE ™%
HIBS B ZBE R, 3XFRON Timing -

R T R AR P — B 2 81 H A KBRS R 2R R, T I s &
B[R] 2R B AR EEK

min - H/ME
max - FAE
typical - BAYE

[Timing Table]


http://baike.baidu.com/view/916360.htm




3.1 =R AEREH

GPIO Controller

how many pin

pin number, pin name, pin mux functional
device <-> GPIO (LED1 -> GPJ2_0) [RIBX]
GPIO SFRs

Set mux function

F=HIZF 7728 GPXCON

Set pin value

¥ES1Eas GPXDAT

Set interrupt function

ETETEES ..

3.2 GPIO it 5| Al

General Purpose Input/Output (p92-p352)

1) 237 multi-functional input/output port pins
34 general port groups

2) GPIO <---> peripheral controller (signal mux)
3) GPIO Block Diagram

APB bus (addr + data) *(int *)0xE0000000 = 0x1234;
Register File (GPIO SFRs)

Mux Control (functional)

Interrupt Control (Interrupt cont.)

4) Pin Mux Description

pin name -> GPIO name

default function



20 53E GPI0 2%

3.3 GPIO %55k INEES 1733

GPIO REGISTER DESCRIPTION

addr range: 0xE020_0000 - 0xE020_0F80
Reg1: GPAQCON: GPA@ + CON (control)
bit-field name: GPA@CON[7] -> GPA@_7
field width: [31:28]

GPA@_7 pin setting:

input: 0000

output: 0001

UART_1: @010

INT: 1111

Reg2: GPA@GDAT

bit-field: [7:0]

when input: the pin state(high-level:1 low-level:0)

when output: set bit 1, output high-level

when functional: leave this pin to peripheral controller

Reg3: GPA@PUD

Pull-up

Pull-down

00 = Pull-up/down disabled
01 = Pull-down enabled

10 = Pull-up enabled

11 = Reserved

Reg4: GPA@_INT_CON

Sets the signaling method
000 = Low level

001 = High level

010 = Falling edge triggered
011 = Rising edge triggered
100 = Both edge triggered
101 ~ 111 = Reserved

Reg5: GPA@_INT_MASK
Enables Interrupt / Masked
0 = Enables Interrupt

1 = Masked

Regb: GPA@_INT_PEND
Interrupt occur status
@ = Not occur

1 = Occur interrupt

3.4 GPIO IREn{CAEsCIR



3.4.1 LYwiER

TAB

AREA led

CODE, DATA
READONLY
label
instruction...
END

3.4.2 ARM;LZmAVZERTERIEL

FiEFH
bl delay

delay

ldr r@, =0x10000000
go_on

sub r@, r@, #1

cmp r@, #0

bne go_on

mov pc, Llr

3.4.3 MEEHRT

mov #E, #RERENMF LY, SEAFEST
ARAABE N, FEETERABERAEE

1 0000 0010 = 0x102

10 0000 0100 = 0x204

344 EERARR

ST YE hypertrm (.exe)

1EFE COMT (pc)

BHURSFRA 115200

fERURERA JT (none)  (FEMEEA)

EHEZ R, M help

MBRIAHMEETTEMA, BE Scroll Lock EABIREK

# loadb ¥y A\#4

BRI > (FF > REXMH

-> ST + KermitBmX -> REKRE
# go 0x21000000

ZaMER LED1 AT5om

3.473 GPIO JXEA{UASSEIR

21



22 S83F GPLO #5428

345 led.c 2ERWEXIN

// led.c
#define GPJ2CON (*(volatile unsigned int *)0xE0200280)
#define GPJ2DAT (*(volatile unsigned int *)0xE0200284)

void led_init(void)

{

// LED1-4: GPJ2_0, ... GPJ2_3
// 0001 0001 0001 0001 = output
GPJ2CON &= ~OxFFFF;

GPJ2CON |= 0x1111;

return;

}

void led_on(void)

{

// set bit @ -> led on
GPJ2DAT &= ~OxF;

return;

}

void led_off(void)

{

// set bit 1 -> led off
GPI2DAT |= OxF;

return;

}
3.4.6 button.c SEXFECIN

// button.c
#define GPH2CON (*(volatile unsigned int *)0xE0200C40)
#define GPH2DAT (*(volatile unsigned int *)0xE0200C44)

void button_init(void)

{

// K1 - K4 (see mother board)

// GPH2_@ - GPH2_3

// GPH2CON[@] [3:0] 0000 = Input
// ...

// GPH2CON[3] [15:12] 0000 = Input
GPH2CON &= ~OxFFFF;

return;

}

int button_is_down(int which)

{



// button down -> DAT = 0
int index = which - 1;

if ((GPH2DAT & (1<<index)) == @)
return 1;

return 0;

}

3.4.7 buzzer.c &KLY

// buzzer.c
#define GPDACON (*(volatile unsigned int *)0xE02000AQ)
#define GPDODAT (*(volatile unsigned int *)0xE02000A4)

void buzzer_init(void)
{

// buzzer GPDACON

// [@] SET 1

GPDOCON |= 1<<0;

return;

}

void buzzer_on(void)

{

// set bit 1 -> buzzer on
GPDODAT |= 1<<0;

return;

}

void buzzer_off(void)

{
// set bit @ -> buzzer off
GPDODAT &= ~(1<<0);

return;

}

3.473 GPIO JXEA{UASSEIR

23






F4E

CLOCK By EIE

}

4.1 B ERSERE
4.1.1 BHERIERRIRE X R

24Mhz B \Efdh

107 (-3) =Fb 100(-6) #5F> 107(-9) 44%b
1Khz 1073 1Mhz 1076 1Ghz 1079

16hz -> 14Fb

100Mhz -> 104455

4.1.2 Clock Controller Bf$h#Z%I8§ (p353-p417)

CMU: Clock Management Unit
SR

MSYS: Main (200Mhz-100Mhz)
Cortex A8 Core

DRAM controller

DSYS: Display (166Mhz-83Mhz)
JPEG

PSYS: Peripheral (133Mhz-66Mhz)
UART

AC97

PWM Timer

GPIO

Clock Generator Biéhik42%
S5PV210 Top-Level Clocks

XXTI - 24Mhz --> (4 PLLS's input)
XrtcXTI - 32.768Khz

4 PLLs (APLL, MPLL, VPLL, EPLL)

Phase Locked Loop &i#B¥F ({Z5@)

4.2 BHPEEIHNER



26 SB4E CLOCK HyphEH

4.2.1 BfehEEH

MSYS clock domain (H->HighPerformance P->Peripheral)
AHB / APB

freq(ARMCLK) = 100@Mhz 1000M/1

freq(HCLK_MSYS) = 200Mhz ARMCLK/5

freq(PCLK_MSYS) = 100Mhz HCLK_M/2

freq(HCLK_IMEM) = 10@Mhz HCLK_M/2

DSYS clock domain
freq(HCLK_DSYS) = 166Mhz
freq(PCLK_DSYS) = 83Mhz HCLK_D/2

PSYS clock domain
freq(HCLK_PSYS) = 133Mhz
freq(PCLK_PSYS) = 66Mhz HCKL_P/2
freq(SCLK_ONENAND) = 133M/166Mhz

PLL PMS setting

4.3 PiINEMRFI55EE

4.3.1 %iARIA PLL

PLL: Fin -> Fout {Z$f XPLL_CON
MUX: 0/1 %&%88 SROGHEHEIR CLK_SRC
DIV: /2-16 #3¥Rgs DIV CLK_DIV

REGISTER DESCRIPTION

OM[@]: cpu pin OM[@]=0, XXTI=24M

Fin_PLL: 24Mhz

APLL: APLL_CON: e0100100: 0xa07d0301 => 1000Mhz

4.3.2 %5088 Divider

Mux_APLL: CLK_SRC@, 0xe0100200: 10001111 [0]=> 1

Mux_MSYS: CLK_SRC@, 0xe0100200: 10001111 [16]=> 0
DIV_APLL: CLK_DIV@, 0xE0100300: 14131440 [2:0]=> @ = /1
DIV_APLL: CLK_DIV@, 0xE0100300: 14131440 [10:8]=> 100 = /5

[FriendlyLEG-TINY210]# md 0xe0100100
€0100100: a07d0301 00000000 a29b0c61 00000000 solJanooooooanoac



€0100110:
€0100120:
€0100130:
€0100140:
€0100150:
€0100160:
€0100170:
€0100180:
€0100190:
€01001a0:
€01001b0:
€01001c0:
€01001d0:
€01001e0:
€01001f0:

a8500303
a06c0603
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000

00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000

00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000

[FriendlyLEG-TINY2101# md 0xe0100200

€0100200:
€0100210:
€0100220:
€0100230:
€0100240:
€0100250:
€0100260:
€0100270:
€0100280:
€0100290:
€01002a0:
€01002b0:
€01002c0:
€01002d0:
€01002e0:
€01002f0:

10001111
66667777
00000000
00000000
00000000
00000000
00000000
00000000
FEFFFFFT
00000000
00000000
00000000
00000000
00000000
00000000
00000000

00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
FEFFFFES
00000000
00000000
00000000
00000000
00000000
00000000
00000000

00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000

[FriendlyLEG-TINY2101# md 0xe0100300

€0100300:
€0100310:
€0100320:
€0100330:
€0100340:
€0100350:
€0100360:
€0100370:
€0100380:
€0100390:
€01003a0:
€01003b0:
€01003c0:
€01003d0:
€01003e0:
e01003f0:

14131440
99990000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000

00000400
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000

00000000
00070000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000

00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000

00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000

00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000

437 BFHTA
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4.3.4 5337 ARMCLK B9™=4%

Q1: OM[@] = @, SRC->XXTI (24Mhz) ERIELHELRTE
Q2: APLLCON (24M->1000M) 0xE0100100 => 0xa07d0301
Fout = Fin * MDIV / (PDIV * 2 A SDIV-1)

= 24M * @x7d / (3 * 270)

= 24M * 125 / (3*1) = 1000M

Q3: CLK_SRCO 0xE0100200 => 0x10001111

bit[0]=1 MUXPLL = 1, Fout_APLL

Q4: CLK_SRCO 0xE0100200 => 0x10001111

bit[16]=0 Fout_APLL = 1G

Q5: CLK_DIV@ Address = 0xE0100300 => 0x14131440
APLL_RATIO [2:0] n=0+1

ARMCLK = Fout_APLL/n = 16/1 = 1Ghz

4.3.5 #£M7l: UART & OBt PCLK_PSYS B9 AR IS 7E

Mux_PSYS: CLK_SRC@, 0xe0100200: 10001111 [24]=>0 Fout_mpll

MPLL: MPLL_CON: 0xa29b0c@1 => 667Mhz (p358)

Equation to calculate the output frequency:

FOUT = MDIV X FIN / (PDIV X 2ASDIV)

Fout = (@0x29b)*24M/(12 * 27M1) = 667Mhz

Mux_MPLL: CLK_SRC@, 0xe0100200: 10001111 [4]=> 1 Fout_mpll

DIV_HCLKP: CLK_DIV@, 0xE@100300: 14131440 [27:24]1=> 0100 = /5 -> 667/5 = 133Mhz
DIV_PCLKP: CLK_DIV@, 0xE@100300: 14131440 [30:28]=> 001 = /2 -> 133/2 = 66Mhz

4.4 BHEIRENCRSSCER

441 Clock Bt EIBEENIR R ELE

B ETEsTT (MU

MSYS Domain

MSYS (Cortex A8, DRAM)

DSYS Domain

DSYS (JPEG, IIC_HDMI)

PSYS Domain

PSYS (JTAG, NandFlash, USB, IIS, AC97, IIC, PWM Timer, RTC)

JLREES
ARMCLK 3EAT4MRATIA48E! HCLK_MSYS, PCLK_MSYS
7RI domain (8], HitIMEMER PCLK = HCLK / 2

Bfeh&kH2s Clock Generator
&i#EFR PLL (Phase-Locked Loop)
APLL, MPLL, EPLL, VPLL



AT Fout = Fin * M/(P * 27S)
Fout_mpll / Fin_mpll

zs Divider

1-2-4-8-16 434# divider
Div_out = Div_in / (DIVN + 1)
DIV_PCLKP DIV_HCLKP

ZHRIEI@ESS Mux
OM Ef4hiRases®

BB

XT: XXTI/XXTO 24Mhz
X2: XusbXTI 24Mhz

X3: XhdmiXTI 24Mhz
X4: XrtcXTI 32.768khz

24Mhz 12Mhz & FRs N\ R

sl

ARMCLK  (1Ghz)

HCLKM / PCLKM (200Mhz / 10@Mhz)
HCLKD / PCLKD (166Mhz / 83Mhz)
HCLKP / PCLKP (133Mhz / 66Mhz)
1C4E 100Mhz = 10ns

Clock EIPFARTIRE R 728

PLL_CON - APLL_CON

CLK_SRC

CLK_DIVn

Pl hS A

PLL Sel BRERZEARH PLL SAEF AL BF5F
BORKEEHIA, XA WLL fiad, {E2WeTAR APLL A
B TR, FTANEERTAT

24Mhz EHEhAORERE 2@RA iROM SF 24Mhz Bféh (P354)

BRCHFMeE, BIZEEAFY4F, DIV_HCKLP DIVHCLKP , HCLKP
EFPPELL AP AT OB AR IE S, ML EIRES, RREES

4.4.2 {CHE 3

1) B ARMCLK 4MAEF M 1 B 8, 3B 16hz y§EES 128Mhz

2) iRE DIV_PCLKP 4MAETF M 2 B 4, 3 PCLK A 66M Y% 33M
EBUBRAIRIE BAFER BUA 57600 SRl PCLK MRERAAEN

4.4%5 BrEIREh U SEEL
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5.1 HROMMEGEE BERIEE)

COM@ 2 DB9 Juét/nk

pin2: RSRXD@

pin3: RSTXD@

pin5: GND

BT 1O REFH (UFTHRA 5-8bits)

B RxD Br R (BAFTiA8af 5-8bits)

RS232 B @ -15v->+15v (+15v-12%480, -15v-Zi51)
TTL B8 : 0->+5v (0-12%80, 5v-2%81)
BERPER | MAX3232 (REEH)

EE MAX3232 AR OIR R E T

RSTXD@ <- XuTxD@ -- TINY1B B7 -- XuTXD@/GPA®@_1
RSRXD@ -> XuRxD@ -- TINY1B B8 -- XuRXD@/GPA@_0

450 GPAD EIET UART f4 Txd/Rxd FEANS B

Parax Lk
5.2 HONERINEEE R
2% S5PV210:0 Fr F it
GPA@ Mux Function
&ZE GPA0[0] GPAO[1], #AT UART MIZ FZhaE
EE GPAOCON F7FR, TRIMTIEE (0010)
GPAOCON : Hifit 0xe0200000
[FriendlyLEG-TINY210]# md @xe0200000
€0200000: 22222222 000000ab 00005555 00000000  """"....UU......
€0200010: 00000000 00000000 00005555 00000000  ........ uw......

[FriendlyLEG-TINY210]# mw 0xe0200000 0x22222202

258 @ RXD seMmisdl, TXD R
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RTSANCTSI XA E R TR (FTtdzl)

53 HRONFE

LSB

MSB

—| |nx1|n/u|cm|u/1|u/r|u/1| nuln/:l |

L3y E

i

WAL Bkt TAK

5.1: UART Timing

Timing:

FIRKZS high-level

fe#afs start bit - 1 bit
BAEAL data bit - 8bit
ZHBHEE odd/even Parity (Ft)
{1k stop bit - 1 bit

5.4 HROEHIZEELEWN

54.1 ®OEHIZEINEE

UART Controller (p853—p882)

KPR, TR TREN-HA, it 0Tkl

1. %t : Timing (ER4TIB{SSRINAYFFE)

Serial I/0 Frame Timing Diagram (Normal UART)
2. # : SFR (BBOTHISSHNET 728)

REGISTER DESCRIPTION ->p864

3. 3T : Block Diagram (Z5HA4ERE])

Block Diagram of UART ->p854

542 mOEGIZER

Block Diagram:

Peripheral Bus #M&E%k
*(int *)SFR_ADDR = value;

Controll Unit #=5&i8aIT

->p860

Control Regs (MEfir, fFikbfy, AHEBIf, BEPEERE, THERS)

Baud-Rate Gengenrator jR4SZRALHEZS
Clock Source BEf4fiE (PCLK=66M)




Transmitter Ki%3s
Transmit shifter &iXEfsse
Transmit buffer &3¥FAFIFIFOLEHSS
Receiver #zs
Receiver shifter Hafitig{uss
Receiver buffer #zURAIFIFOLE HEs

5.5.1

15 Regs Register
ZHE BEZETEAE, B RW 64

ULCON@ @xE290_0000

UCON@ ©0xE290_0004

UFCON® @xE290_0008
UMCON®  @xE290_000C

Address

UBRDIV@ 0xE290_0028
UDIVSLOT® @xE290_002C

s
wEAE,

BHER

UTRSTAT@ ©0xE290_0010
UERSTAT@ ©0xE290_0014
UFSTAT@ 0xE290_0018
UMSTAT@ 0xE290_001C

4

51728595 SFR:

4

gL BEEEAE, B R 24
UTXHO @xE290_0020
URXHO ©xE290 0024

Thir EBEEEAE, B R 34

UINTPO @xE290_0030

UINTSP@ 0xE290_0034

UINTMO @xE290_0038

5.5.2 &E uboot WEHROFFEMRE

[FriendlyLEG-TINY2101# md 0xe2900000

€2900000:
€2900010:
€2900020:
€2900030:
€2900040:
€2900050:
€2900060:
€2900070:
€29000860:
€2900090:

00000003
00000000
00000000
00000005
00000000
00000000
00000000
00000000
00000000
00000000

00000245
00000000
0000000d
00000005
00000000
00000000
00000000
00000000
00000000
00000000

00000000
00010000
00000023
00000000
00000000
00000000
00000000
00000000
00000000
00000000

00000000
00000010
00000808
00000000
00000000
00000000
00000000
00000000
00000000
00000000
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ULCON®  0xE290_0000 00000003
UCON®  @xE290_0004 00000245
UFCON®  0xE290_0008 0

UMCON®  OxE290_000C 0

UBRDIV@  0xE290_0028 00000023
UDIVSLOT@  @xE290_002C 00000808

Hrh FIFO control & Modem control RJRAARFIRE
Timing setting

ULCON@ 0x3

data bit: 8bit

stop bit: 1bit

parity: none

UCON@ ©0x245

enable Transmit & Receive MODE: 01 @1 (INT&Polling)
interrupt: disable

dma: disable

CLOCK setting

UCON@ 00: PCLK (66M)

--> 115200 bps (bit/second)

--> BRI AR RIS N TR, BOEHSIERNEER, SIRAFERN1665

66Mhz = 66000000hz

SARTF = 66000000 / (115200%16) - 1
(SMAAF + 1) = PCLK/(bps*16)

UBRDIV@: ©x23 = (66000000)/(115200*16)-1= 35
UDIVSLOT®:

5.6.1 uart.c SZ{ELR

// uart.c

#define ULCON@  (*(volatile unsigned int *)0xE2900000)
#define UCON®  (*(volatile unsigned int *)0xE2900004)
#define UTRSTAT@  (*(volatile unsigned int *)@xE2900010)
#define UTXHO  (*(volatile unsigned char *)0xE2900020)
#define URXHO  (*(volatile unsigned char *)0xE2900024)
#define UBRDIVO (*(volatile unsigned int *)@xE2900028)
#define UDIVSLOT@  (*(volatile unsigned int *)@xE290002C)

void uart_init(void)

{

// 66Mhz / (115200*16) - 1 = @x23
// 66Mhz / (19200*16) - 1 = OxD5
//UBRDIV@ = @xD5;

return;

}



char uart_getchar(void)

{

char c;

// polling receive status: if buffer is full
//while ((UTRSTATO & (1<<0)) == 0)

while (!(UTRSTATO & (1<<@)))

’

¢ = URXHO;
return c;
}

void uart_putchar(char c)

{
// polling transmit status: if buffer is empty

//while ((UTRSTATO & (1<<2)) == 0)
while (!(UTRSTATO & (1<<2)))

UTXHO = c;

return;

}
5.6.2 uart.h &KL

// uart.h
void uart_init(void);

char uart_getchar(void);

void uart_putchar(char c);

5.675 & LEKEIUIEEIE
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SDRAM #=1ll 88

6.1 SDRAM RE{ & E

6.1.1 SDRAM 35| HpiR

i [ P

1) WERAE

Hohtek A0-A13 1448

BA@, BA1, BA2

¥EZ DQO-DQ7 * 4 = 32bit data bus (8bit * 4chips)
=2k nCS, nRAS, nCAS

2) MhiEssmE
itk Xm1ADDRO-Xm1ADDR13
Xm1BA@, Xm1BAT, Xm1CSn1/BA2

KAEL Xm1DATAQ-XmTDATA31
42k Xm1CSn@, Xm1RASn, Xm1CASn

6.1.2 SDRAM RIZRLEH

SR

16bit = 128MByte
PNERSY 8 bank, 4G4bank = 128M/8 = 16M (244RHEALE:)
2RI AN(ES 2 o THEIE AN 3k

FTHEAE : 1448
Sttt : 1048
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6.1.3 MSoCiti A EISDRAMIE

128M * 4 chips = 512M 7ZfERE (512M = 2°29)

294RHEAEEE (AD-A28)
A28,A27,A26 : BA2,BA1,BA0
A25-A12: {THEAE 1448
A11-A2: FUsshl 104R

A1, AD, - GND

AqAT[a) 0x0 Hbhk

A31,A30,A29 : 000 -> nCS FETo
A28,A27,A26 : © 00

A25-A12: 00 0000 0000 0000
A11-A2: 0000 0000 00

A1, AD: 00

A{ATiIE] 0x20000000 Huhk
A31,A30,A29 : 001 -> nCS A3
A28,A27,A26 : @ 00

A25-A12: 00 0000 0000 0000
A11-A2: 0000 0000 00

A1, AD: 00

BN{aTijia) 021000000 ik
A31,A30,A29 : 001 -> nCS FskAaRy
A28,A27,A26 : 0 00

A25-A12: 01 0000 0000 0000
A11-A2: 0000 0000 00

A1, A0: 00

BN{aTij5ia) Ox3FFFFFFF 3k
A31,A30,A29 : 001 -> nCS FsAaRy
A28,A27,A26 : 1 11

A25-A12: 11 1111 1111 111
A11-A2: 1111 1111 11

A1, A0: 11

AAT[E) 0x40000000 it
A31,A30,A29 : 010 -> nCS FS%ETEe
A28,A27,A26 : @ 00

A25-A12: 00 0000 0000 0000
A11-A2: 0000 0000 00

A1, AO: 20

6.2 SDRAM EMIIHEEE A
BWROAEIETFN, KMPTEEMSLEIhEEEA .
25651

Xm1ADDR[ @]
Xm1DATA[@]
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Xm1SCLK
Xm1RASn Xm1CASn
Xm1CSn[@]

6.3 SDRAM BfF[E

Timing:

http://www.cnblogs.com/igstudy/articles/2034422.html
http://www.cnblogs.com/adamite/archive/2010/05/22/1422792.html
http://blog.sina.com.cn/wangdxlove
http://blog.sina.com.cn/s/blog_5755d4b70100b300.html
http://blog.chinaunix.net/uid-9012903-1id-3056317.html
http://blog.163.com/hanozi@126/blog/static/1865756200897105453/

6.4 SDRAM ¥=5I38 454

http://www.doc88.com/p-47549556518. html

6.5 SDRAM ZEH1FziE

[FriendlyLEG-TINY2101# md 0xF0000000
f0000000: 0ff02330 00202400 20e00323 00200323 o#...$ 4. #...

f0000010: 00110400 ff000000 79101003 00000086  ........... Waooc
f0000020: 00000000 00000000 ffffooff 00000000  ................
f0000030: 00000618 2b34438a 24240000 0bdc0343  ..... C4+..85C. ..
f0000040: 00001db7 00000000 60000000 00000000  ........... S onac

f0000050: 000005b2 00000000 00000000 00000000  ................
f0000060: 00000000 00000000 00000000 00000000  ................
f0000070: 00000000 00000000 00000000 00000000  ................
f0000080: 00000000 00000000 00000000 00000000  ................
f0000090: 00000000 00000000 00000000 00000000  ................
f00000a0: 00000000 00000000 00000000 00000000  ................
f00000b0: 00000000 00000000 00000000 00000000  ................

DOR FFHELESH

data width: 32bit

row address bit: 14bit

col address bit: 10bit

memory type: DDR2

number of banks: 8banks (DDR chip)
Average Periodic Refresh Interval: 0x618
7.8us * 200Mhz = 1560 = 0x618

7.8us : RiETEHA

Timing EHE]S%%


http://www.cnblogs.com/iqstudy/articles/2034422.html
http://www.cnblogs.com/adamite/archive/2010/05/22/1422792.html
http://blog.sina.com.cn/wangdxlove
http://blog.sina.com.cn/s/blog_5755d4b70100b3o0.html
http://blog.chinaunix.net/uid-9012903-id-3056317.html
http://blog.163.com/hanozi@126/blog/static/1865756200897105453/
http://www.doc88.com/p-47549556518.html
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* armboot - Memory Initialize Code for S5PV210/ARM-Cortex CPU-core

* Copyright (c) 2009 Samsung Electronics

* See file CREDITS for list of people who contributed to this
* project.

* This program is free software; you can redistribute it and/or
* modify it under the terms of the GNU General Public License as
* published by the Free Software Foundation; either version 2 of
* the License, or (at your option) any later version.

* This program is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
* GNU General Public License for more details.

* You should have received a copy of the GNU General Public License
* along with this program; if not, write to the Free Software

* Foundation, Inc., 59 Temple Place, Suite 330, Boston,

* MA 02111-1307 USA

* Base codes by scsuh (sc.suh)

* Modified By JhoonKim (jhoon_kim@nate.com), aESOP Embedded Forum(http://www.aesop.or.kr)
* 10.08.15 - To Supported for SEC K4T1G164QX DDR2 Memory for aESOP S5PV210

*/

/* #include <config.h>
*/

/*#include "s5pc110.h"
#include "tiny210.h"
*/

/*

* SDRAM Controller

*/

#define APB_DMC_0_BASE 0xF0000000
#define APB_DMC_1_BASE 0xF1400000
#define ASYNC_MSYS_DMC@_BASE 0OxF1EQ0000

#define ELFIN_GPIO_BASE 0xE0200000
#define DMCO_MEMCONTROL 0x00202400 // MemControl BL=4, 1Chip, DDR2 Type, dynamic self refresh, force precharge, dynamic power down
#define DMCO_MEMCONFIG_O@ 0x20E@0323 // MemConfig® 256MB config, 8 banks,Mapping Method[12:15]0:1inear, 1:linterleaved, 2:Mixed

#define DMCO_MEMCONFIG_1 @x0QE@0323 // MemConfigl

#define DMC1_MEMCONTROL 0x00202400 // MemControl BL=4, 2 chip, DDR2 type, dynamic self refresh, force precharge, dynamic power dow
#define DMC1_MEMCONFIG_0@ 0x40F00313 // MemConfig® 512MB config, 8 banks,Mapping Method[12:15]@:1inear, 1:linterleaved, 2:Mixed
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#define DMC1_MEMCONFIG_1 0x00F00313 // MemConfigl

#define DMCO_TIMINGA_REF 0x00000618 // TimingAref 7.8us*133MHz=1038(0x40E), 100MHz=780(0x30C), 20MHz=156(0x9C), 10MHz=

#define DMCO_TIMING_ROW 0x2B34438A // TimingRow for @200MHz
#define DMCO_TIMING_DATA 0x24240000 // TimingData CL=3
#define DMCO_TIMING_PWR 0x0BDCA343 // TimingPower

#define DMC1_TIMINGA_REF 0x00000618 // TimingAref 7.8us*133MHz=1038(0x40E), 100MHz=780(0x30C), 20MHz=156(0x9C), 10MHz=

#define DMC1_TIMING_ROW 0x2B34438A // TimingRow for ©0200MHz
#define DMC1_TIMING_DATA 0x24240000 // TimingData CL=3
#define DMC1_TIMING_PWR 0x0BDCA343 // TimingPower

.globl mem_ctrl_asm_init
mem_ctrl_asm_init:

#ifndef CONFIG_EVT1

ldr r@, =ASYNC_MSYS_DMC@_BASE

1dr r1, =0x0
str r1, [r0, #0x0]

/* This register is removed at EVT1 of C110. */
1dr r1, =0x0
str r1, [r@, #0xC]

#endif

/* #ifdef CONFIG_MCP_SINGLE */
#if 1

#define MP1_ODRV_SR_OFFSET @x3CC
#define MP1_1DRV_SR_OFFSET @x3EC
#define MP1_2DRV_SR_OFFSET @x46C
#define MP1_3DRV_SR_OFFSET @x42C
#define MP1_4DRV_SR_OFFSET @x44C
#define MP1_5DRV_SR_OFFSET @x46C
#define MP1_6DRV_SR_OFFSET @x48C
#define MP1_7DRV_SR_OFFSET @x4AC
#define MP1_8DRV_SR_OFFSET @x4CC

#define MP2_@DRV_SR_OFFSET @x4EC
#define MP2_1DRV_SR_OFFSET @x50C
#define MP2_2DRV_SR_OFFSET @x52C
#define MP2_3DRV_SR_OFFSET @x54C
#define MP2_4DRV_SR_OFFSET @x56C
#define MP2_5DRV_SR_OFFSET @x58C
#define MP2_6DRV_SR_OFFSET @x5AC
#define MP2_7DRV_SR_OFFSET @x5CC
#define MP2_8DRV_SR_OFFSET @x5EC

/* DMC@ Drive Strength (Setting 2X) */
ldr r@, =ELFIN_GPIO_BASE
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ldr r1, =0x0000AAAA

str r1, [r0, #0x3cc]

str r1, [r@, #MP]

str r1, [r@, #MP1_0DRV_SR_OFFSET]

1dr r1, =0x0000AAAA
str r1, [r@, #MP1_1DRV_SR_OFFSET]

ldr r1, =0x0000AAAA
str r1, [r@, #MP1_2DRV_SR_OFFSET]

ldr r1, =0x0000AAAA
str r1, [r@, #MP1_3DRV_SR_OFFSET]

ldr r1, =0x0000AAAA
str r1, [r@, #MP1_4DRV_SR_OFFSET]

ldr r1, =0x0000AAAA
str r1, [r@, #MP1_5DRV_SR_OFFSET]

1dr r1, =0x0000AAAA
str r1, [r@, #MP1_6DRV_SR_OFFSET]

ldr r1, =0x0000AAAA
str r1, [r@, #MP1_7DRV_SR_OFFSET]

ldr r1, =0x00002AAA

str r1, [r@, #MP1_8DRV_SR_OFFSET]

/* DMC1 Drive Strength (Setting 2X) */

ldr r@, =ELFIN_GPIO_BASE

ldr r1, =0x0000AAAA
str r1, [r@, #MP2_ODRV_SR_OFFSET]

ldr r1, =0x0000AAAA
str r1, [r@, #MP2_1DRV_SR_OFFSET]

ldr r1, =0x0000AAAA
str r1, [r@, #MP2_2DRV_SR_OFFSET]

ldr r1, =0x0000AAAA
str r1, [r@, #MP2_3DRV_SR_OFFSET]

ldr r1, =0x0000AAAA
str r1, [r@, #MP2_4DRV_SR_OFFSET]

ldr r1, =0x0000AAAA
str r1, [r@, #MP2_5DRV_SR_OFFSET]

ldr r1, =0x0000AAAA
str r1, [r@, #MP2_6DRV_SR_OFFSET]

ldr r1, =0x0000AAAA



str r1,

1dr r1,
str r1,

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

[ro, #MP2_7DRV_SR_OFFSET]

=0x00002AAA
[r@, #MP2_8DRV_SR_OFFSET]

DMC_CONCONTROL  0x00
DMC_MEMCONTROL  0x04
DMC_MEMCONFIGO 0x08
DMC_MEMCONFIG1 @x6C
DMC_DIRECTCMD 0x10
DMC_PRECHCONFIG 0x14
DMC_PHYCONTROL® 0x18
DMC_PHYCONTROLT @x1C
DMC_RESERVED 0x20
DMC_PWRDNCONFIG 0x28
DMC_TIMINGAREF 0x30
DMC_TIMINGROW @x34
DMC_TIMINGDATA 0x38
DMC_TIMINGPOWER 0x3C
DMC_PHYSTATUS @x40
DMC_CHIPQ@STATUS 0x48
DMC_CHIP1STATUS @x4C
DMC_AREFSTATUS 0x50
DMC_MRSTATUS  @x54
DMC_PHYTEST@ @x58
DMC_PHYTESTT  @x5C
DMC_QOSCONTROLO 0x60
DMC_QOSCONFIGO 0x64
DMC_QOSCONTROLT @x68
DMC_QOSCONFIGT @x6C
DMC_QOSCONTROL2 0x7@
DMC_QOSCONFIG2 @x74
DMC_QOSCONTROL3  0x78
DMC_QOSCONFIG3 @x7C
DMC_QOSCONTROL4 0x80
DMC_QOSCONFIG4 0x84
DMC_QOSCONTROL5 0x88
DMC_QOSCONFIG5 @x8C
DMC_QOSCONTROL6  0x90
DMC_QOSCONFIG6 @x94
DMC_QOSCONTROL7  0x98
DMC_QOSCONFIG7 @x9C
DMC_QOSCONTROL8  0xA@
DMC_QOSCONFIG8 0xA4
DMC_QOSCONTROL9  0xA8
DMC_QOSCONFIGY @xAC
DMC_QOSCONTROL1@ ©0xB@
DMC_QOSCONFIG10 0xB4
DMC_QOSCONTROL11  @xB8
DMC_QOSCONFIG11 @xBC
DMC_QOSCONTROL12  @xC@
DMC_QOSCONFIG12 0xC4
DMC_QOSCONTROL13  @xC8
DMC_QOSCONFIG13 0xCC
DMC_QOSCONTROL14  @xD@

6.63 SDRAM IR (A SEEN
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#define DMC_QOSCONFIG14 0xD4
#define DMC_QOSCONTROL15 @xD8
#define DMC_QOSCONFIG15 @xDC

/*

* SDRAM Controller

*/

#define APB_DMC_0_BASE 0xF0000000
#define APB_DMC_1_BASE 0xF1400000
#define ASYNC_MSYS_DMC@_BASE OxF1EQ0000

#define DMC_CONCONTROL 0x00
#define DMC_MEMCONTROL ©0x04
#define DMC_MEMCONFIGO 0x08
#define DMC_MEMCONFIGT 0x0C
#define DMC_DIRECTCMD 0x10
#define DMC_PRECHCONFIG 0x14
#define DMC_PHYCONTROLO 0x18
#define DMC_PHYCONTROL1T @x1C
#define DMC_RESERVED 0x20
#define DMC_PWRDNCONFIG 0x28
#define DMC_TIMINGAREF 0x30
#define DMC_TIMINGROW ©x34
#define DMC_TIMINGDATA ©x38
#define DMC_TIMINGPOWER @x3C
#define DMC_PHYSTATUS 0x40
#define DMC_CHIPOSTATUS 0x48
#define DMC_CHIP1STATUS 0x4C
#define DMC_AREFSTATUS 0x50
#define DMC_MRSTATUS 0x54
#define DMC_PHYTEST@ 0x58
#define DMC_PHYTEST1 @x5C
#define DMC_QOSCONTROLO 0x60
#define DMC_QOSCONFIGO 0xb64
#define DMC_QOSCONTROLT @x68
#define DMC_QOSCONFIGT @x6C
#define DMC_QOSCONTROL2 0x7@
#define DMC_QOSCONFIG2 0x74
#define DMC_QOSCONTROL3 @x78
#define DMC_QOSCONFIG3 @x7C
#define DMC_QOSCONTROL4 0x80
#define DMC_QOSCONFIG4 0x84
#define DMC_QOSCONTROL5 @x88
#define DMC_QOSCONFIG5 @x8C
#define DMC_QOSCONTROL6 0x90
#define DMC_QOSCONFIGE6 ©0x94
#define DMC_QOSCONTROL7 @x98
#define DMC_QOSCONFIG7 0x9C
#define DMC_QOSCONTROL8 0xA@
#define DMC_QOSCONFIG8 ©OxA4
#define DMC_QOSCONTROL9 @xA8
#define DMC_QOSCONFIG9 @OxAC
#define DMC_QOSCONTROL10 ©@xBO
#define DMC_QOSCONFIG10 @xB4
#define DMC_QOSCONTROL11 ©@xB8
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#define DMC_QOSCONFIGT1 @xBC
#define DMC_QOSCONTROL12 0xC0
#define DMC_QOSCONFIG12 @xC4
#define DMC_QOSCONTROL13 0x(C8
#define DMC_QOSCONFIG13 @xCC
#define DMC_QOSCONTROL14 0@xD0
#define DMC_QOSCONFIG14 @xD4
#define DMC_QOSCONTROL15 ©@xD8
#define DMC_QOSCONFIG15 @xDC

/* DMCO initialization at single Type*/
1dr r@, =APB_DMC_0_BASE

1dr r1, =0x00101000 @PhyControl® DLL parameter setting, manual 0x00101000
str r1, [r@, #DMC_PHYCONTROL®]

ldr r1, =0x00000086 @PhyControll DLL parameter setting, LPDDR/LPDDR2 Case
str r1, [r@, #DMC_PHYCONTROL1]

ldr r1, =0x00101002 @PhyControl@ DLL on
str r1, [r@, #DMC_PHYCONTROLO]

ldr r1, =0x00101003 @PhyControl@ DLL start
str r1, [r@, #DMC_PHYCONTROLO]

find_lock_val:

1dr r1, [r@, #DMC_PHYSTATUS] @Load Phystatus register value
and r2, r1, #0x7

cmp r2, #0x7 @Loop until DLL is locked

bne find_lock_val

and r1, #0x3fc@

mov r2, r1, LSL #18
orr r2, r2, #0x100000
orr r2 ,r2, #0x1000

orr r1, r2, #0x3 @Force Value locking
str r1, [r@, #DMC_PHYCONTROL®]

#if @ /* Memory margin test 10.01.05 */

orr r1, r2, #0x1 @DLL off

str r1, [r@, #DMC_PHYCONTROLO]

#endif

/* setting DDR2 */

ldr r1, =0x@FFF2010 @ConControl auto refresh off
str r1, [r@, #DMC_CONCONTROL]

1dr r1, =DMC@_MEMCONTROL @MemControl BL=4, 1 chip, DDR2 type, dynamic self refresh, force precharge, dynamic power down off
str r1, [r@, #DMC_MEMCONTROL]

1dr r1, =DMC@_MEMCONFIG_@ @MemConfig®d 256MB config, 8 banks,Mapping Method[12:15]@:linear, 1:linterleaved, 2:Mixed
str r1, [r@, #DMC_MEMCONFIGO]

ldr r1, =DMC@_MEMCONFIG_1 @MemConfig1
str r1, [r@, #DMC_MEMCONFIG1]
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ldr r1, =0xFF000000 @PrechConfig

str r1, [r@, #DMC_PRECHCONFIG]

ldr r1, =DMCO_TIMINGA_REF @TimingAref 7.8us*133MHz=1038(0x40E), 100MHz=780(0x30C), 20MHz=156(0x9C), 10MHz=78(0x4E)
str r1, [r@, #DMC_TIMINGAREF]

1dr r1, =DMCO_TIMING_ROW @TimingRow for @20@MHz
str r1, [r@, #DMC_TIMINGROW]

ldr r1, =DMCO_TIMING_DATA @TimingData CL=4
str r1, [r@, #DMC_TIMINGDATA]

1dr r1, =DMCO_TIMING_PWR @TimingPower
str r1, [r@, #DMC_TIMINGPOWER]

1dr r1, =0x07000000 @DirectCmd chip@ Deselect
str r1, [r@, #DMC_DIRECTCMD]

ldr r1, =0x01000000 @DirectCmd chip@ PALL
str r1, [r@, #DMC_DIRECTCMD]

1dr r1, =0x00020000 @DirectCmd chip® EMRS2
str r1, [r@, #DMC_DIRECTCMD]

1dr r1, =0x00030000 @DirectCmd chip® EMRS3
str r1, [r@, #DMC_DIRECTCMD]

ldr r1, =0x00010400 @DirectCmd chip@ EMRS1 (MEM DLL on, DQS# disable)
str r1, [r@, #DMC_DIRECTCMD]

1dr r1, =0x00000542 @DirectCmd chip@ MRS (MEM DLL reset) CL=4, BL=4
str r1, [r@, #DMC_DIRECTCMD]

ldr r1, =0x01000000 @DirectCmd chip@ PALL
str r1, [r@, #DMC_DIRECTCMD]

1dr r1, =0x05000000 @DirectCmd chip@ REFA
str r1, [r@, #DMC_DIRECTCMD]

1dr r1, =0x05000000 @DirectCmd chip® REFA
str r1, [r@, #DMC_DIRECTCMD]

ldr r1, =0x00000442 @DirectCmd chip@ MRS (MEM DLL unreset)
str r1, [r@, #DMC_DIRECTCMD]

ldr r1, =0x00010780 @DirectCmd chip@ EMRST (OCD default)
str r1, [r@, #DMC_DIRECTCMD]

1dr r1, =0x00010400 @DirectCmd chip® EMRST (OCD exit)
str r1, [r@, #DMC_DIRECTCMD]

1dr r1, =0x07100000 @DirectCmd chip1 Deselect
str r1, [r@, #DMC_DIRECTCMD]

1dr r1, =0x01100000 @DirectCmd chip1 PALL
str r1, [r@, #DMC_DIRECTCMD]
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1dr r1, =0x00120000 @DirectCmd chip1 EMRS2
str r1, [r@, #DMC_DIRECTCMD]

ldr r1, =0x00130000 @irectCmd chip1 EMRS3
str r1, [r@, #DMC_DIRECTCMD]

1dr r1, =0x00110400 @DirectCmd chip1 EMRS1 (MEM DLL on, DQS# disable)
str r1, [r@, #DMC_DIRECTCMD]

1dr r1, =0x00100542 @DirectCmd chip1 MRS (MEM DLL reset) CL=4, BL=4
str r1, [r@, #DMC_DIRECTCMD]

ldr r1, =0x01100000 @DirectCmd chip1 PALL
str r1, [r@, #DMC_DIRECTCMD]

1dr r1, =0x05100000 @DirectCmd chip1 REFA
str r1, [r@, #DMC_DIRECTCMD]

ldr r1, =0x05100000 @irectCmd chip1 REFA
str r1, [r@, #DMC_DIRECTCMD]

1dr r1, =0x00100442 @DirectCmd chip1 MRS (MEM DLL unreset)
str r1, [r@, #DMC_DIRECTCMD]

1dr r1, =0x00110780 @DirectCmd chip1 EMRST (0CD default)
str r1, [r@, #DMC_DIRECTCMD]

1dr r1, =0x00110400 @DirectCmd chip1 EMRST (OCD exit)
str r1, [r@, #DMC_DIRECTCMD]

1ldr r1, =0x0FF02030 @ConControl auto refresh on
str r1, [r@, #DMC_CONCONTROL]

1dr r1, =0xFFFFOOFF @PwrdnConfig
str r1, [r@, #DMC_PWRDNCONFIG]

1dr r1, =0x00202400 @MemControl BL=4, 1 chip, DDR2 type, dynamic self refresh, force precharge, dynamic power down off
str r1, [r@, #DMC_MEMCONTROL]

/* DMC1 initialization */
1dr r@, =APB_DMC_1_BASE

1dr r1, =0x00101000 @Phycontrol® DLL parameter setting
str r1, [r@, #DMC_PHYCONTROL®]

1dr r1, =0x00000086 @Phycontroll DLL parameter setting
str r1, [r@, #DMC_PHYCONTROL1]

ldr r1, =0x@0101002 @PhyControl@ DLL on
str r1, [r@, #DMC_PHYCONTROLO]

ldr r1, =0x00101003 @PhyControl@ DLL start

str r1, [r@, #DMC_PHYCONTROLO]

find_lock_vall:

1dr r1, [r@, #DMC_PHYSTATUS] @Load Phystatus register value
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and
cmp
bne

and
mov
orr
orr

orr
str

#if
orr
str

r2, rl, #ox7
r2, #0x7 @Loop until DLL is locked
find_lock_vall

r1, #0x3fco

r2, r1, LSL #18
r2, r2, #0x100000
r2, r2, #0x1000

)

r1, r2, #0x3 @Force Value locking
r1, [r@, #DMC_PHYCONTROL®]

0 /* Memory margin test 10.01.05 */
r1, r2, #0x1 @DLL off
r1, [r@, #DMC_PHYCONTROLO]

#endif

/* settinf fot DDR2 */

1dr

ldr
str

1dr
str

1dr
str

ldr
str

ldr
str

ldr
str

1dr
str

1dr
str

ldr
str

ldr
str

ldr
str

ldr
str

r@, =APB_DMC_1_BASE

r1, =0x0FFF2010 @auto refresh off
r1, [r@, #DMC_CONCONTROL]

r1, =DMC1_MEMCONTROL @MemControl BL=4, 2 chip, DDR2 type, dynamic self refresh, force precharge, dynamic power down off
r1, [r@, #DMC_MEMCONTROL]

r1, =DMC1_MEMCONFIG_@ @MemConfigd 512MB config, 8 banks,Mapping Method[12:15]0:linear, 1:linterleaved, 2:Mixed
r1, [r@, #DMC_MEMCONFIGO]

r1, =DMC1_MEMCONFIG_1 @MemConfigl
r1, [r@, #DMC_MEMCONFIG1]

r1, =0xFFo00000
r1, [r@, #DMC_PRECHCONFIG]

r1, =DMC1_TIMINGA_REF @TimingAref 7.8us*133MHz=1038(0x40E), 100MHz=780(0x30C), 20MHz=156(0x9C), 10MHz=78(0x4
r1, [r@, #DMC_TIMINGAREF]

r1, =DMC1_TIMING_ROW @TimingRow for ©20@MHz
r1, [r@, #DMC_TIMINGROW]

r1, =DMC1_TIMING_DATA @TimingData CL=3
r1, [r@, #DMC_TIMINGDATA]

r1, =DMC1_TIMING_PWR @TimingPower
r1, [r@, #DMC_TIMINGPOWER]
r1, =0x07000000 @DirectCmd chip® Deselect

r1, [r@, #DMC_DIRECTCMD]

r1, =0x01000000 @DirectCmd chip@ PALL
r1, [r@, #DMC_DIRECTCMD]

ri1, =0x00020000 @DirectCmd chip@® EMRS2
r1, [r@, #DMC_DIRECTCMD]



1dr
str

ldr
str

ldr
str

ldr
str

ldr
str

1dr
str

ldr
str

ldr
str

ldr
str

1dr
str

1dr
str

ldr
str

ldr
str

ldr
str

1dr
str

1dr
str

ldr
str

ldr
str

ldr

ri
ri

ri
r1,

ri
ri

ri
ri

ri

ri

r1,
r1,

ri
r1,

r1,
r1,

r1,
r1,

r1,
r1,

r1,
r1,

r1,
r1,

r1,
r1,

r1,
r1,

r1,
r1,

r1,
r1,

r1,
r1,

ri,
r1,

r1,

=0x00030000 @DirectCmd
[ro, #DMC_DIRECTCMD]

=0x00010400 @DirectCmd
[r@, #DMC_DIRECTCMD]

=0x00000542 @DirectCmd
[r@, #DMC_DIRECTCMD]

=0x01000000 @DirectCmd
[r@, #DMC_DIRECTCMD]

=0x05000000 @DirectCmd
[r@, #DMC_DIRECTCMD]

=0x05000000 @DirectCmd
[ro, #DMC_DIRECTCMD]

=0x00000442 @DirectCmd
[ro, #DMC_DIRECTCMD]

=0x00010780 @DirectCmd
[r@, #DMC_DIRECTCMD]

=0x00010400 @DirectCmd
[r@, #DMC_DIRECTCMD]

=0x07100000 @DirectCmd
[r@, #DMC_DIRECTCMD]

=0x01100000 @DirectCmd
[ro, #DMC_DIRECTCMD]

=0x00120000 @DirectCmd
[ro, #DMC_DIRECTCMD]

=0x00130000 @DirectCmd
[r@, #DMC_DIRECTCMD]

=0x00110440 @DirectCmd
[r@, #DMC_DIRECTCMD]

=0x00100542 @DirectCmd
[r@, #DMC_DIRECTCMD]

=0x01100000 @DirectCmd
[ro, #DMC_DIRECTCMD]

=0x05100000 @DirectCmd
[r@, #DMC_DIRECTCMD]

=0x05100000 @DirectCmd
[r@, #DMC_DIRECTCMD]

=0x00100442 @DirectCmd

chip@

chip@

chip@

chip@

chip@

chip@

chip@

chip@

chip@

chip1

chip1

chip1

chip1

chip1

chip1

chip1

chip1

chip1

chip1

6.67T5 SDRAM YXEN{UAGSLE

EMRS3

EMRS1 (MEM DLL on, DQS# disable)

MRS (MEM DLL reset) CL=4, BL=4

PALL

REFA

REFA

MRS (MEM DLL unreset)

EMRS1 (OCD default)

EMRST (0CD exit)

Deselect

PALL

EMRS2

EMRS3

EMRS1 (MEM DLL on, DQS# disable)

MRS (MEM DLL reset) CL=4, BL=4

PALL

REFA

REFA

MRS (MEM DLL unreset)
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str r1, [r@, #DMC_DIRECTCMD]

1dr r1, =0x00110780 @DirectCmd chip1 EMRST (0CD default)
str r1, [r@, #DMC_DIRECTCMD]

1dr r1, =0x00110400 @DirectCmd chip1 EMRST (OCD exit)
str r1, [r@, #DMC_DIRECTCMD]

1dr r1, =0x0FF02030 @ConControl auto refresh on
str r1, [r@, #DMC_CONCONTROL]

1dr r1, =0xFFFFOOFF @PwrdnConfig
str r1, [r@, #DMC_PWRDNCONFIG]

1dr r1, =DMC1_MEMCONTROL @MemControl BL=4, 2 chip, DDR2 type, dynamic self refresh, force precharge, dynamic power down off
str r1, [r@, #DMC_MEMCONTROL]

#else /* CONFIG_MCP_SINGLE */

#endif /* CONFIG_MCP_AC / CONFIG_MCP_H / CONFIG_MCP_B / CONFIG_MCP_D */

mov pc, lr

6.6.1 REZXEW

1) &3 vart_init, IIE4EZRECA 19200

2) B BFFRARAESS, 38 PCLK MBErh 33M, BAFREFITHE 115200
3) SKIR puts("hello, world"); #yH "hello, world"

SCIY, ST, putchar_hex('a') rNadtl, it 0x61

B TH \nifT \rEZE Z[EMZER]

4) {&% DRAM Controller,

3 col address HITTEMA 9bit

8 data bit f{32bit B 8bit

FE3A& putchar_hex #iti#en, WMZRZHROORAAF ATTAEEDTH,
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7.1 K9F2GO08 ik

48-pin TSOP1 #f%
NC - No Connect ANiZERE, B B (25pin NC)

=HUES

CLE : Command Latch Enable #5481 {EHE
ALE: Address Latch Enable 877 {EgE
nCE: Chip Enable {SFfEge (Fidk)

nRE: Read Enable i¥E{#fE

nWE: Write Enable E{#fg

nWP: Write Protect B{f#

R/nB: Ready/not Busy PR/t

7.2 NandFlash EITHEEE

Signal Desc.

I0[7:0]: Joihtsk, thic#dEsk, RBI0L (100-107)
CLE: dn&BifFftRE

ALE: Hihi-8i7FEaE

nCE: HfERE (i)

nRE: EE{ERE

nE: S{E6E

nliP: S{fP

R/nB: HigE/iC {55

7.3 Nand Flash Timing B &

READ ID Timing (p31)
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CLE &4 Sk 90h
ALE HuAtFEER S1k 00h
DAT MUEHA %5/ id = 0x EC DA 10 95 44

READ page Timing (p23)

CLE &34 EHI B1/k 00h

ALE #AIEREIRA 51K

CLE 4 EH Bk 30h
TEERARR R/nB SHX
KAEREHR 1522048 kdata + 64)%ECC

7.4 NandFlash 1=2845H

7.5 NandFlash H1Z2Ei2E

/|

7.5.1 NandFlash &1z229 3%

SFR 4FIRTRER fFas (BD4T)
LS

NFCONF  @xBOE0000

NFCONT  @xBOE00004

NFCMMD  0xBOE0@0OS [7:0] #34
NFADDR @xBOE@@OOC [7:0] ik
G

NFDATA @xBOE00O10 [31:0] ¥riE
NFSTAT @xBOE00028

7.52 WlRitEkCE

mw 0xe0200320 0x22222222
mw @xb0e00000 0x00006552
mw 0xb0e00004 0x00c100c5
mw 0xb0e00008 0x90

mw 0xb0e0000c 0x00

md @xb0e00010

GPI0 TheeBE F&E A NF signal
ALE: MP@_3[1]

CLE: MPO_3[0]

MP@_3CON Address = 0xE020_0320
mw 0xe0200320 0x22222222

NFCONF 0x00001000 -> 0x00006552
NAND clock = 133M (p363-NFCON) -> 7.5ns (1 clock)
Nand Timing (k9f2908.pdf - p13)

mw 0xb0e00000 0x00006552
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NFCONT @x00c100c6 -> @x00c100c5
mw 0xb0e00004 0x00c100c5

NFCMMD:
mw @xb0e00008 0x90

NFADDR:
mw @xb0e0000c 0x00

NFDATA:
md 0xb0e00010

7.6 NandFlash IXE{CHESCIR

7.6.1 nand.c &KL

// nand.c

#define NFCONF (*(volatile unsigned int *)0xBOE0000Q)
#define NFCONT (*(volatile unsigned int *)0xBOE00004)
#define NFCMMD (*(volatile unsigned char *)@xBOE000@8)
#define NFADDR (*(volatile unsigned char *)0xBOE000QC)
#define NFDATA (*(volatile unsigned char *)0xBOE00010)
#define NFSTAT (*(volatile unsigned int *)0xBOE00028)

#define MP@_3CON (*(volatile unsigned int *)@xE0200320)
#define PAGE_SIZE 2048

void nand_init(void)

{

// [15:12] TACLS = 1 -> (1) 1/133Mhz = 7.5ns
// [11:8] TWRPHO = 1 -> (141) 7.5ns * 2 = 15ns
// [7:4] TWRPHT = 1 -> (141) 7.5ns * 2 = 15ns
NFCONF |= 1<<12 | 1<<8 | 1<<4;

// AddrCycle [1] 1 =5 address cycle
NFCONF |= 1<<1;

// MODE [@] NAND Flash controller operating mode
// @ = Disable NAND Flash Controller

// *1 = Enable NAND Flash Controller

NFCONT |= 1<<@;

// Reg_nCE® [1] NAND Flash Memory nRCS[@] signal control
// *@ = Force nRCS[@] to low (Enable chip select)

// 1 = Force nRCS[@] to High (Disable chip select)

NFCONT &= ~(1<<1);

// GPIO functional mux setting
// 0010 = NF_xxx
MP@_3CON = 0x22222222;
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return;

}

void nand_read_id(char id[])

{

int i;

// write read_id cmd 90h
NFCMMD = 0x90;

// write address 00h
NFADDR = 0x00;

for (i = 0; 1 < 5; i++)
id[i] = NFDATA;

return;

}

void nand_read_page(int addr, char buf[])
{

int i;

char tmp;

// write read_page cmd 00h
NFCMMD = 0x00;

// write 5 address

NFADDR = (addr>>0) & OxFF;
NFADDR = (addr>>8) & 0x7;
NFADDR = (addr>>11) & OxFF;
NFADDR = (addr>>19) & OxFF;
NFADDR = (addr>>27) & 0x1;

// write read_page cmd 30h
NFCMMD = 0x30;

// wait for R/nB -> Ready
while ((NFSTAT & (1<<0)) == 0)

’

// read data 2048 bytes
for (i = 0; 1 < PAGE_SIZE; i++)
buf[i] = NFDATA;

for (i = 0; i < 64; i++)
tmp = NFDATA;

return;

}

void nand_read(int nand_addr, char * sdram_addr, int size)
{

int pages = (size - 1)/PAGE_SIZE + 1;

int i;
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for (i = 0; i < pages; i++)
nand_read_page(nand_addr + i*PAGE_SIZE, sdram_addr + i*PAGE_SIZE);

return;

}

7.6.2 nand.h SZ{ELIR

// nand.h
void nand_init(void);

void nand_read_id(char id[]);
void nand_read_page(int addr, char buf[]);

void nand_read(int nand_addr, char * sdram_addr, int size);

7.6.3 BE@)#: WfAI150a] Flash Ottt

1. Sk Vi) BAXE HE 0 HALBTEER page + block
NFCMMD = 0x00;
NFADDR = 0x0;

NFADDR = 0x0;
NFADDR = 0x0;
NFADDR = 0x0;
NFADDR = 0x0;
NFCMMD = 0x30;
wait R/nB;

read NFDATA 2048;

2. L

NFCMMD = 0x00; -> CLE {#RE/ALE £51F, I0[7:0] = 0x00;
NFADDR = @x@; -> ALE {#EfE/CLE 251k, I0[7:0] = 0x00;
NFADDR = 0x0; -> ALE {#gg/CLE 251k, I0[7:0] = 0x00;

NFADDR = 0x0; -> ALE {#gg/CLE 25k, I0[7:0] = 0x00;
NFADDR = @x0; -> ALE {&gg/CLE 251k, 10[7:0] = 0x00;
NFCMMD = 0x00; -> CLE {##g/ALE 251k, 10[7:0] = 0x30;

read NFSTAT; -> R/nB Zk&iRE STAT ZF{E% 0 {1
read NFDATA; -> nRE {fdg, CLE/ALE #%1k, I0[7:0] => NFDATA ch
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Exception F&E 418

8.1 REMXEBAHZ

8.1.1 ARM BYT{FRINE/L# ? SEMLE ?

T
USR: helloworld (JE4AR->MSRASAFHAT)
SYS: kernel (FEREER)

SVC: resetjigg, (5HFEERER)
IRQ: EINTO key

FIQ: EINT@ key + MODE(REG)

ABT: Memory Fault

UND: execute undefine ins.

8.1.2 ARMHHFEFREZL? BE2WLE?

374 = 31 @A + 6 K&

RO-R7: RK44H (814)

R8-R12: 434H (104~=5*24H FIQ/"FIQ)

R13-R14: 4MA (124=2*648 SSE+1IERE)
R13: SP (stack pointer) FEtk/Hi#k

R14: LR (Link Register) BL/SE &4 JafRfzPC
R15: f2FFit¥ges (14N

R15: PC (Program Counter) jfiskZk +8

CPSR: FEFPESEFFRE (1)

SPSR: &ZHPRSETAres (5N -5FhRE)

8.1.3 ARM HIRER/LM ? FEML ?

7%
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RusE

R viE)F1E

BREHT

PRI T

L IET

E<TERFIE

X N

REXFECHRE | HARMIESEREN ?

8.2 FEMEERMYSIL

8.2.1 ARM BIEEMREREIEMTL? B 4AER?

FERERMAC AL

MOTFHIGI32F Y, TRFEIBAAN, 04RE
ME—REN TEEA, EEFEMERERTFREES
FRAEARMPIAZIAL IR Bs R DR F

0x0: reset

0x8: swi

0x18: IRQ

0x1C: FIQ (BfEmfa, APAIFAbErTAE—5&bkes)
BEERERREMETES

BEETELRTLAE B (AB%, HR) / BL(AEE)
WBAILAE LR (EEBkER)

B: 0xEA000000 + offset

LDR: @xE59ff000 + offset

8.3 FREAIERIE

8.3.1 ARM WYMRHBTRERER, AN ?

TEHZIMOHEETE, ARAESWISTE /5

. f&7F (PC-4) -> LR_svc (PC EHpITIESHIE+8)
{#4% CPSR -> SPSR_svc

&% CPSR -> SVC mode

{8 CPSR I-bit -> disable IRQ

BREFAERZ(USR ->) SVC HENET 725

&% PC -> 0x8

cﬁu'!-huqy\;_\

8.3.2 cpu NIZBKEERI 0x8 Zf5, MUFEMMPLTIE ?
PC BEEEE] O0x8 ZJ5, B PRIELRIRE? AR R E

1. HehtER[E mov pc, 1r
2. ERAE[E movs pe, 1r



8.4 BRI R H (TS SEH

mov pc, lr [0xel1adf00e]
movs pc, lr [Oxelb@fooe]

EHHOREIEESEFRE S, BIH A RER T B 2] swi_handler ?

b BkEE b swi_handler
0xEA000000 | offset offset]tE/NE ( swi_handler - (0x8+8) ) / 4
offset : fARM PC 2| BARMhE Z[EHAZMTESE

ldr Bk%& ldr pc, [pc, offset]

OxE59FF000 | offset offset}tE/NE ( data_addr - (0x8+8) )

offset : fAFRM PC 2| FuEFMEHAL 2 BIARZHF T

data_addr: A3k fFiEEABEALKIAFRITAAL, X MIHRERA—AEEE, FAldr A\REREEt k.

B35 2| handler ZJ5, handler FHEfiiipLL T 1E?

swi_handler ZEMPAT L :

1. REIA . r0-r12, r14 Eik

STMFD r13!, {r@0-r12, r14}

2. HASFELE:

BL C_swi_handler ; FHCSIY

3. EIL : r0-r12, pc Bk

A) LDMFD r13!, {r@-r12, pci?

B) LDMFD r13!, {r@-r12, r14}
movs pc, lr

BESRIREFM spsr k&4 (PSR

8.4 IXHfFE LI

8.4.1 New Project

start.s -> add to project

main.c -> add to project

Setting -> ARM Linker -> 1. robase 0x21000000
2. layout start.o

3. PostLinker fromELF

start.s
1. YI#sEE] USR = 0xDO
2. Pz C

main.c

1. FECRE FFPiR AR A T ik

int __swi(@x1) sys_add(int a, int b, int c);
ret = sys_add(1, 2, 3);
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PARIBLEER 4 KIES

[0xe3a02003] mov r2, #3
[0xe3a01002] mov r1,#2
[0xe3a00001] mov ro, #1
[0xef000001]  swi 0x1

2. 7ECFERF, M SWI SRR IERSK
RAZBEEAIHEIEETE 0x21000000+ XI5,

FELREETE 0x8 iEf—25c LOR Bkike<, MAEBES
SHNER @ 0x8: BA—%% OxE59FFxxx (xxx=>020)
0x30: E A handler it

3. S EIEMTECRTEES IR ERR AL asm_swi_handler
EEEY 0x30: (int)asm_swi_handler

EImF start.s BEIPA—A asm_swi_handler PRIREEX
BRIV

asm_swi_handler

stmfd r13!, {r@-r12, r14}

bl C_swi_handler

ldmfd r13!, {r@-r12, ri14}
movs pc, lr

=) import C_swi_handler
export asm_swi_handler

4. {&3 C_swi_handler {ESTREBEERFSH

int C_swi_handler(int usera, int userb, int userc)

{

return add(usera, userb, userc);

}

5. &3 asm_swi_handler {3 EREBIRITIRENELZ -
asm_swi_handler

stmfd r13!, {r1-r12, r14}

bl C_swi_handler

ldmfd r13!, {r1-r12, r14}

6. R/EMES, 1€ 0x8 LHBTRETE,
WRFEXR, RGAA sys_add AREE—K swi 8¢, MAE—E.



Ivlvgn

L C =

Interrupt =128

9.1 FBFERXEAREZ

9.1.1 REMNREEHSXS

FEEMEBENR R (Cortex-A8) RAEKZETE

Bign : BT swi 54

ThHHE A EB R T E T (tiny210) RAEIEETS

Bign : AT K1 R4,

B2 Timer (RERF L, BESHE)

BATET ? HAERWYI%R, FHLETEASRELAE
SEEREE () FEER

9.1.2 HERAIERRXEEE

FrYE Interrupt Source

J8T Controller (Samsung) + Board (tiny210)

EF’HEF[EI‘%?E’J%% Interrupt Controller

VIC PL192 FMFE - BT Controller (Samsung)
http://infocenter.arm.com/help/topic/com.arm.doc.ddi@273a/DDI0273.pdf

N4% ARM Core

TR RIE AR S, BT Core (ARM)
Cortex-A8 Core (ARM) FFzk -
http://infocenter.arm.com/help/topic/com.arm.doc.ddi®344k/DDI0344K_cortex_a8_r3p2_trm.pdf
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‘# LHY Soc — ARM Core

S3C4510 - ARM7TDMI
S3C2440 - ARM920T
S3C6410 - ARM1176
S5PV210 - Cortex A8

9.2 HEFALIERTE

9.2.1 WPLESEAEMEM, WPLESSIBIRMM ?

1. SPETRR (AP RPRE/SNETEER)

TR SRR R E - - R

2. FhIER, (AMRTAZEBEEE 0x18)

SRAFERAEFNIR EIRHEAL - - T 5

3. thfTRAE M CER) IR REFFRE

AL AR -- AR

4. FETIRE

TR FORAIR RN - - BB K

5. hidRE{z SFR Pending bit

pending bit HIRE--FEHERX (HTHIS3E25PND)

pending bit FIERR--#HHX (ITHISEF7Fa5PND)

YERR « RAIRMTIR/ VA FIAERz K Ihand Ler - - X445 X (RTEASREG VICSRIN)
6. TR CPSR I-bit

MRz f5, I-bit KIS E KHA/Z1E 89 (0xD3->0x53)
MSR/MRS RILASCERE-- R (PIXET785CPSR)

7. IRQ%4E -> Pending bit -> I-bit enable -> PkiE

(Bt ail, WEHEA5ERk disable I-bit,

EAREERY fRLR{EARET, EEEHIRECPSR)

8. TEFHFIRECPSR(BFAAUT)Z T, THFEERZAMpending bit(VIC+ADDREF7725=0)

PRZAIRL RS FHRIIE TR, S NWTERRE AR A RE AR Ao
TR
hETIRIRLIZFERF ISR -> SR &R

9.2.2 YN{e|pksE

b irg_handler® VectADDR -> PC
LDR pc, =irq_handler® VIC interface(A31-AQ)

9.3 HFFRACE



9.3.1 HIEXEFFRIVRITES

IC IC Vectored IC ->

ARM7(4510) ARM9(2440) ARM11(6410) & A8(210)

9.37 HNFF

[=1=]

el

LE

CPSR I-bit CPSR I-bit CPSR I-bit
PN#% VIC Port(Enable)
(Core) VIC interface(PC<->A0-A31)

INTOFFSET VectADDRESS(32bit->A0-A31)
Vectors(handlers)

INTPRI Priority

INTMOD INTPND (IRQ/FIQ)STATUS(PND)

chr INTPND INTMOD SELECT(MOD) IRQ/FIQ
5438 INTMSK INTMSK ENABLE(MSK)

(IC) SRCPND RAWINTR(SRC)

INTMSK
INTPND(clear)

EINTCON EINTCON EINTCON
chbE (F/R/L) (F/R/L) (F/R/L)
55138 GPXCON GPXCON GPXCON
(GPI0) (EINT) (EINT) (EINT)

TE4EE  Key/UART/USB/Timer

9.3.2 S5PV210 HHiEHX 178

chi#rE GPIO Controller

GPH2CON[@] [3:0] Set the pin mux function as EXT_INT

0000 = Input

0001 = Output

0010 = Reserved

0011 = KP_COL[@]

0011 ~ 1110 = Reserved
* 1111 = EXT_INT[16]

EXT_INT_2_CON[@] [2:0] Sets the signaling method of EXT_INT[16]

000 = Low level

001 = High level

* 010 = Falling edge triggered
011 = Rising edge triggered
100 = Both edge triggered

101 ~ 111 = Reserved

EXT_INT_2_MASK[@] [0]
* @ = Enables Interrupt
1 = Masked

EXT_INT_2_PEND[@] [0] (R)

63
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@ = Not occur
1 = Occur interrupt

[EEHTEHl2s Vectored Interrupt Controller

VICORAWINTR @xF200_0008 R

Specifies the Raw Interrupt Status Register

RawInterrupt [31:0] Shows the status of the FIQ interrupts before masking by the
VICINTENABLE and VICINTSELECT Registers:

0 = Interrupt is inactive before masking

1 = Interrupt is active before masking

VICOINTENABLE ©0xF200_0010 R/W

Specifies the Interrupt Enable Register

IntEnable [31:0] Enables the interrupt request lines
Write:

0 = No effect

* 1 = Enables Interrupt.

VICINTENCLEAR

IntEnable Clear

Write:

0 = No effect

* 1 = Disables Interrupt in VICINTENABLE Register.

VICOIRQSTATUS ©@xF200_0000 R

Specifies the IRQ Status Register

IRQStatus [31:0] Shows the status of the interrupts after masking by the
VICINTENABLE and VICINTSELECT Registers:

0 = Interrupt is inactive

1 = Interrupt is active.

VICOINTSELECT ©@xF200_000C R/W

Specifies the Interrupt Select Register

IntSelect [31:0] Selects interrupt type for interrupt request:
* @ = IRQ interrupt

1 = FIQ interrupt

VICOVECTADDRO 0xF200_0100 R/W

Specifies the Vector Address @ Register
VICVECTADDR[@-31] Bit Description

VectorAddr 0-31 [31:0] Contains ISR vector addresses.

VICOVECTPRIORITY® ©OxF200_0204 R/W

Specifies the Vector Priority 1 Register

VectPriority [3:0] Selects vectored interrupt priority level. You can select
any of the 16 vectored interrupt priority levels by

programming the register with the hexadecimal value of

the priority level required, from 0-15.

VICQADDRESS ©0xF200_0F00 R/W

Specifies the Vector Address Register

VectAddr [31:0]

Contains the address of the currently active ISR

Wi
CPSR I-bit



__asm

{

mov r@, #0x53

msr CPSR_cxsf, r@
}

VIC Enable (p15)

__asm

{

mrc p15, @, r@, c1, c0, @
orr r@, r0, #(1<<24)

mcr p15, @, r@, c1, c@, @

}

9.4.1 KIIIELSE:

S, g GPIO £HIZREMEAN pending bit REEIL

VICO(IRQ/FIQ)STATUS #/RRirE&iEiT (IRQ/FIQ)
VICOINTSELECT 34E3¥IRQAREFIQ

VICOINTENABLE {Asrhbmidt

VICORAWINTR @5 EXT_INT_2_MASK 2 EftEin
EXT_INT_2_MASK =T Mask bit

EXT_INT_2_PEND bl Pending bit

EXT_INT_2_CON FFififh&x Falling Edge
GPH2CON ERIE A EXT_INT[16]

E_ME, IMa7ER pending bit ?
E17%5k: pending bit
S/

SHRONEE, RERE—FEERNER.
PEND |= 1<<@; (not good)

PEND = OxFFFFFFFF; (not good)

PEND = 1<<0; (Good!)

9.4 i 4 i S

ey

frmss

VICORAWINTR Z57z2SHURT EXT_INT_2_PEND fRM&, #0 PEND 2 1, W@ MASK Z/REHE 1;
A0SR PEND (T 7ARR, WIARRZAG VICORAWINTR shgtify, gk | TRF LiAMAT a5,

FE=ME, MERPETiEHIESTPREREEnableFIKASStatushRiRE 7728

{£fE Enable ZF772S7E RAW F0 STATUS Z[H]

STATUS FFEsARmRMITTRE MRk, RZiEkk PENDing {u, ZeRELEBZNE 0
SELECT FfFasRERTHIE IRQ B2 FIQ, WMEHSREARRFK STATUS &FfFss

SEDUMER, AMAFTHE CPSR I-bit ?
3&iT JC4% MSR  (SVC: 0xD3 1101->0101 0x53->CPSR)
__asm

{
mov r@, #0x53

e
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msr cpsr, r@

}

SN, FRETZREAR?

B RA 2RI

A) RIEAMINEREMER VIC MEWTEEIZS K6
1. BEpbimE R E R

2. BN, B VIC Port ThgE
FHEENEEE, IMTERITSE beep Z/FIREIEFERF 7
B[R : beep FRFAEEEA IRQ handler

HIFR IRQ_handler RMZZSER

1) {&7Fcpu Itz STMFD

2) 7ERefs Pending bit, V@R beep

3) PxEcpu Iz LDMFD

18 start.s , 3K IRQ_handler

1) IRQ BT sp TESRENIRL

2) BT iERkkpending bit Z4b, MEFTEARS VICOADDRESS = 0;
3) JREAE 1r F/EFEE B4 B sub 1r, 1r, #4
(lr-4)->PC SPSR->CPSR

B) EAMMEMEARA VIC , ACSIAIE

1. % IRQ RERAEREHE, cpu BkEEZE] 0x18

2. BRFNRA @ reset 0 HuHEHEARST map FY iROM (NARFEHD)

0 Hbht 7 iROM o (0xD000000R)

iRAM (0xD0020000) -> 0x20000 (iROM #HRREIZEIT 0x20000)

@i md 34, EEHEANFHRITE, KI 0x18: 0xEA000018

SE—FRIIMT, RAIE iROM hBkEETESSINER M 0xD0037400 HuEFFAAMKIEL
EARERE T rof fset |, RBLRTEMBY 0xD0037418 flEERNTT,
3. (int)IRQ_handler -> 0xD0@37400 + 0x18

NRZE SWI b, NIZE 0xD0037408 AMEE swi_handlerflitiit

4. $2ARL . https://github.com/1imingth/ARM-Codes/tree/master/tiny210-codes/A-INT-demo



F10=
PWM Timer EBTZS

10.1 ERNEIFIRIE

Theg: HEF, FPWE, PW Timer (JREHPWIESHI%E)
JRE: RUUTLAETR VR~

DRI R | T8, IRONRE, BIERREE (L)
Timer:

WF=: Counterf§¥E

SRR © counter-- (EZEN5ERR, FEHKIEClock=PCLK=66Mhz)
&% : reload #:¢E (InitValue -> Counter)

2EwbF : Manual update

HIERIE T R B

TCNTBn - FSRREDFIER, TTRMER
TCNTn - EIEFASRAS counter--, AE[EEL, Al
TCNTOn - BTLARESEMRZR TCNTn MRMERIAS{L

10.2 EREFFHRACE

Register Address

TCFG@ 0xE250_0000 65

PCLK = 66M 66000000 -> 43

Timer Input Clock Frequency = PCLK / ( {prescaler value + 1} ) / {divider value}
{prescaler value} = 17255

{divider value} = 1, 2, 4, 8, 16, TCLK



68 102 PW Timer T2

66M/66(65+1) = 1M = 1000000

TCFGT  0xE250_0004 0100=0x4
M/16 = 62500

TCON  0xE250_0008

*[3] Timer @ Auto Reload on/off
0 = One-Shot

1 = Interval Mode(Auto-Reload)
[2] Timer @ Output Inverter on/off
0 = Inverter Off

1 = TOUT_@ Inverter-On

*[1] Timer @ Manual Update

0 = No Operation

1 = Update TCNTB@, TCMPB@

*[0] Timer @ Start/Stop

0 = Stop

1 = Start Timer 0

TCNTBO @xE250_000C
val = 62500 (=1s)

TCMPBO @xE250_0010

TCNTO® 0OxE250_0014
read value -> TCNT@'s value

TINT_CSTAT, R/W, Address = 0xE250_0044)
Interrupt Control and Status Register
Timer @ Interrupt Status

[5] Timer @ Interrupt Status Bit.
Clears by writing ‘1" on this bit.

Timer @ interrupt Enable

[0] Enables Timer @ Interrupt.
1 = Enables

0 = Disabled

// init Timer

// step 0: setup clock TCFGO+TCFG1
// step 1: TCNTBn <- init value

// setp 2: Set the manual update bit
// and clear only manual update bit
// enable auto-reload bit

// step 3: Set the start bit

// step 4: Enable interrupt

while (1)
{
// polling TCNTO@, putint_hex()



// polling TINT_CSTAT bit[5] == 1 ?
beep();
}

// init VIC
Timer® SRC = bit[21] belong to VICO

Timer@ =RET{E#MEAETERS
VICO(IRQ/FIQ)STATUS HRACHET S 2@ T (IRQ/FIQ)
VICOINTSELECT YeiRIRGAEFIQ: bit21
VICOINTENABLE {#&SrhMi@id: bit21
VICORAWINTR &3 Timer0 fEA0EM, bit21

TINT_CSTAT =7 (MSK) Enable bit [0]
TINT_CSTAT chir(PND) Status bit [5]
TCNTBO fi& 77z 1 sec interrupt
(TCFG@ + TCFGT) clock init
-GPDOCON &R A TOUTO

10.37 &R

e
ard

K51

~
N

CHg

=

Ss:

R
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1==1
DMA 121l 83

11.1 DMA IL{FRI1E

ThHE:
[

DIRRTREE | TR, RUONERE, BIRKREGESR)

11.2 DMA FH1F0CE

Register Address

11.3 DMA IRzf{SAE LR
// init DMA

11.4 LCD &3

11.4.1 LCD EXRHE

LCD $5412§ controller SoC
LCD IXzh2§ driver Module

LCD 483k 1lcd module



72 SB11E DA IR

11.4.2 LCD &£WMER

LCD controller
----------------- 6 signals
LCD Module

-LCD driver

-TFT LCD

11.5 LCD signals {55 ##iR

VD[23:0] - ¥ELL RGB (8 bit)
VCLK - {R5RE6

VSYNC - ZHFPES (3)
HSYNC - JKFREBES  (4T)
VDEN - ¥RERUES

Power - backlight

RGB interface Timing

V-1

H-47

SPW - Pulse Width EHA5SHkIHTERE
BPD - back porch /8

FPD - Front Porch B/
THRZE)

LINEVAL - 47%% height - x
HOZVAL - 3% width - y

int pixels[600x][800y];

11.6 LCD EMITNEEE A

// LCD VD[@] - LCD VD[15] (GPI® - GPI15)

GPICON = @xAAAAAAAA;



GPIPUD = @xAAAAAAAA;

// LCD VD[16] - LCD VD[23] (GPJ@ - GPJ7)

// LCD HSYNC VSYNC VDEN VCLK (GP18 - GPJ11)

GPJCON = OxAAAAAAAA;

GPJPUD

OxAAAAAAAA;

11.7 LCD Timing B &

LCD Timing A%

11.8 LCD #=Thlg3 454

LCD 2] a4t

11.9 LCD FEFHicE

11.9.1 LCD &FEF8En %

SFR 455kThaERfFas (RR4Y)
LS

DISPLAY_CONTROL

VIDCON®

VIDCON1

SHADOWCON

B P
VIDTCONO
VIDTCONT
VIDTCON2

G
VIDWO@ADDOBO
VIDWO@ADD1BO

BOZ%
WINCONO
VIDOSDOA
VIDOSDOBB

11.73%5 LCD Timing BJJF
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11.9.2 ¥R{tECE

// GPIO Functional as LCD Signals
GPFOCON = 0x22222222; // GPFO[7:0]
GPF1CON = 0x22222222; // GPF1[7:0]
GPF2CON = 0x22222222; // GPF2[7:0]
GPF3CON = 0x22222222; // GPF3[7:0]

// XpwmTOUT1 GPD@_1 output high level

// GPD@ Control Register (GPDACON, R/W, Address = @xE020_00A0)
GPDOCON |= 1<<4;

GPDODAT |= 1<<1;

// clock init (CLK_SRC1, CLK_DIV1 are optional)
DISPLAY_CONTROL = 2<<@; // 10: RGB=FIMD I8@=FIMD ITU=FIMD

// LCD SFR init

// ENVID [1] Video output and the logic immediately enable/disable.

// @ = Disable the video output and the Display control signal.

// 1 = Enable the video output and the Display control signal.

// ENVID_F [@] Video output and the logic enable/disable at current frame end.
// @ = Disable the video output and the Display control signal.

// 1 = Enable the video output and the Display control signal.

// see 210.pdf p1228

VIDCON® |= 1<<@ | 1<<1 ;

// CLKVAL_F [13:6] Determine the rates of VCLK and CLKVAL[7:0]
// VCLK = Video Clock Source / (CLKVAL+1) where CLKVAL >= 1
VIDCON® |= 1<<4;

// LCD module para, see H43-HSD@43I9W1.pdf p13
VIDCON® |= 14<<6; // 166M/(14+1) = 11IM < 12M(max)

// LCD module para, see H43-HSD@43I9W1.pdf p13

// THSYNC [6] Specifies the HSYNC pulse polarity.
// @ = Normal

// 1 = Inverted

// TVSYNC [5] Specifies the VSYNC pulse polarity.
// @ = Normal

// 1 = Inverted

VIDCONT |= 1<<5 | 1<<6;

// LINEVAL [21:11]
// HOZVAL [10:0]
VIDTCON2 = (ROW - 1)<<11 | (COL - 1)<<@; // 479*271

// ENWIN_F [0] Video output and the logic immediately enable/disable.
// @ = Disable the video output and the VIDEO control signal.

// 1 = Enable the video output and the VIDEO control signal.

WINCON® |= 1<<0;

// BPPMODE_F [5:2] Select the BPP (Bits Per Pixel) mode Window image.
// 1011 = unpacked 24 BPP (non-palletized R:8-G:8-B:8 )
WINCON® |= @xB<<2;



// WSWP_
// 0 =S
//1 =95
WINCON®

// left
VIDOSDOA
VIDOSDOA

// right
VIDOSD@B
VIDOSD@B

// fb ad
VIDWOOAD
VIDWOQAAD

// LCD m
#define
#define
#define
#define
#define
#define
VIDTCON®
VIDTCON1

// CO_EN
// 8 =D
SHADOWCO

11.10.

// lcd.c
#define
#define
#define
#define

#define
#define

#define
#define
#define

#define
#define
#define
#define

F [15] Specifies the Word swap control bit.
wap Disable

wap Enable

|= 1<<15;

top pixel (@, 0)
|= 0<<11;
|= 0<<0;

bottom pixel (479, 271)
|= (CoL - 1)<<11;
|= (ROW - 1)<<0;

dress

D@B@ = FB_ADDR;

D1B@ = FB_ADDR + ROW * COL * 4;
odule para, see H43-HSD@43I9W1.pdf p13
HSPW (40 - 1)

HBPD (5 - 1)

HFPD (2 - 1)

VSPW (8 - 1)

VBPD (8 - 1)

VEPD (2 - 1)

= VBPD<<16 | VFPD<<8 | VSPW<<0;
= HBPD<<16 | HFPD<<8 | HSPW<<@;
_F 0 Enables Channel 0.
isables 1 = Enables

N = 0x1;

1 lcd.c &L

GPFACON (*(volatile unsigned int *)0xE0200120)
GPF1CON (*(volatile unsigned int *)0xE0200140)
GPF2CON (*(volatile unsigned int *)0xE0200160)
GPF3CON (*(volatile unsigned int *)0xE0200180)

GPDACON (*(volatile unsigned int *)0xE02000AQ)
GPDODAT (*(volatile unsigned int *)0xE02000A4)

CLK_SRCT (*(volatile unsigned int *)@xe0100204)
CLK_DIV1 (*(volatile unsigned int *)@xe0100304)
DISPLAY_CONTROL (*(volatile unsigned int *)@xe0107008)

VIDCON® (*(volatile unsigned int *)0xF3000000)
VIDCONT (*(volatile unsigned int *)0xF8000004)
VIDTCON2 (*(volatile unsigned int *)@xF8000018)
WINCON@ (*(volatile unsigned int *)@xF8000020)

Jr.

11.1075 LCD IRBHLHE LT

I
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#define WINCON2 (*(volatile unsigned int *)0xF8000028)

#define SHADOWCON (*(volatile unsigned int *)@xF8000034)
#define VIDOSDOA (*(volatile unsigned int *)@xF8000040)
#define VIDOSDOB (*(volatile unsigned int *)@xF8000044)
#define VIDOSDOC (*(volatile unsigned int *)@xF8000048)

#define VIDWOQADD@BO (*(volatile unsigned int *)0xF80000A0)
#define VIDWOOADD1BO (*(volatile unsigned int *)@xF80000D0)

#define VIDTCON® (*(volatile unsigned int *)@xF8000010)
#define VIDTCONT (*(volatile unsigned int *)@xF8000014)

#define FB_ADDR (0x22000000)
#define COL 480
#define ROW 272

void lcd_init(void)

{

// GPIO Functional as LCD Signals
GPFOCON = 0x22222222; // GPFO[7:0]
GPF1CON = 0x22222222; // GPF1[7:0]
GPF2CON = 0x22222222; // GPF2[7:0]
GPF3CON = 0x22222222; // GPF3[7:0]

// XpwmTOUT1 GPD@_1 output high level

// GPD@ Control Register (GPDACON, R/W, Address = @xE020_00A0)
GPDOCON |= 1<<4;

GPDODAT |= 1<<1;

// clock init (CLK_SRC1, CLK_DIV1 are optional)
DISPLAY_CONTROL = 2<<@; // 10: RGB=FIMD I8@=FIMD ITU=FIMD

// LCD SFR init

// ENVID [1] Video output and the logic immediately enable/disable.

// @ = Disable the video output and the Display control signal.

// 1 = Enable the video output and the Display control signal.

// ENVID_F [@] Video output and the logic enable/disable at current frame end.
// @ = Disable the video output and the Display control signal.

// 1 = Enable the video output and the Display control signal.

// see 210.pdf p1228

VIDCON® |= 1<<@ | 1<<1 ;

// CLKVAL_F [13:6] Determine the rates of VCLK and CLKVAL[7:0]
// VCLK = Video Clock Source / (CLKVAL+1) where CLKVAL >= 1
VIDCON® |= 1<<4;

// LCD module para, see H43-HSD@43I9W1.pdf p13
VIDCON® |= 14<<6; // 166M/(14+1) = 11M < 12M(max)

// LCD module para, see H43-HSD@43I9W1.pdf p13

// THSYNC [6] Specifies the HSYNC pulse polarity.
// @ = Normal

// 1 = Inverted

// TVSYNC [5] Specifies the VSYNC pulse polarity.
// @ = Normal

// 1 = Inverted
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VIDCONT |= 1<<5 | 1<<6;

// LINEVAL [21:11]
// HOZVAL [10:0]
VIDTCON2 = (ROW - 1)<<11 | (COL - 1)<<@; // 479*271

// ENWIN_F [@] Video output and the logic immediately enable/disable.

// @ = Disable the video output and the VIDEO control signal.
// 1 = Enable the video output and the VIDEO control signal.
WINCON® |= 1<<0;

// BPPMODE_F [5:2] Select the BPP (Bits Per Pixel) mode Window image.

// 1011 = unpacked 24 BPP (non-palletized R:8-G:8-B:8 )
WINCON® |= @xB<<2;

// WSWP_F [15] Specifies the Word swap control bit.
// @ = Swap Disable

// 1 = Swap Enable

WINCON® |= 1<<15;

// left top pixel (0, @)
VIDOSDOA |= 0<<11;
VIDOSDOA |= 0<<0;

// right bottom pixel (479, 271)
VIDOSD@B |= (COL - 1)<<11;
VIDOSD@B |= (ROW - 1)<<0;

// fb address
VIDW@OADDOBO = FB_ADDR;
VIDW@OADD1BO = FB_ADDR + ROW * COL * 4;

// LCD module para, see H43-HSD@43I9W1.pdf p13
#define HSPW (40 - 1)

#define HBPD (5 - 1)

#define HFPD (2 - 1)

#define VSPW (8 - 1)

#define VBPD (8 - 1)

#define VFPD (2 - 1)

VIDTCON@ = VBPD<<16 | VFPD<<8 | VSPW<<@;
VIDTCON1 = HBPD<<16 | HFPD<<8 | HSPW<<@;

// CO_EN_F @ Enables Channel 0.
// @ = Disables 1 = Enables
SHADOWCON = 0x1;

return;

}

void lcd_draw_pixel(int row, int col, int color)
{

int * pixel = (int *)FB_ADDR;

*(pixel + row * COL + col) = color;

return;
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}

void lcd_clear_screen(int color)
{

int i, j;

for (i = @; i < ROW; i++)
for (j = 0; j < COL; j++)

{

lcd_draw_pixel(i, j, color);

}

return;

}
void lcd_draw_hline(int row, int coll, int col2, int color)
{

int j;

for (j = coll; j <= col2; j++)

{

lcd_draw_pixel(row, j, color);

}

return;

}

void lcd_draw_vline(int col, int rowl, int row2, int color)
{

int i;

for (i = rowl; i <= row2; i++)
{
lcd_draw_pixel(i, col, color);

}

return;

}

void lcd_draw_cross(int row, int col, int halflen, int color)

{

lcd_draw_hline(row, col-halflen, col+halflen, color);

lcd_draw_vline(col, row-halflen, row+halflen, color);

return;

}

void lcd_draw_bmp(int bmp_file_addr)
{

int i, j;

char * p = (char *)bmp_file_addr;
int blue, green, red;

int color;
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E12E
ADC 1=l 23

12.1 ADC TYEEIE

Thie: A
Fi%: L RE R B LR 5 5 PR A AL B AL AT

12.2 ADC HFEicE

Register Address

#define ADCCON (*(volatile unsigned int *)@x7E00B00O)
#define ADCTSC (*(volatile unsigned int *)@x7EQ0B004)
#define ADCDLY (*(volatile unsigned int *)@x7E00B008)
#define ADCDATO (*(volatile unsigned int *)@x7E0Q0BOOC)
#define ADCDAT1 (*(volatile unsigned int *)@x7E00B010)
#define ADCUPDN (*(volatile unsigned int *)@x7E0Q0B014)
#define ADCCLRINT (*(volatile unsigned int *)@x7EQ0B018)

#define ADCCLRINTPNDNUP (*(volatile unsigned int *)@x7E00B020)
12.3 ADC Ixzp{fCRYEIR

int adc_read_xy(int * x, int * y)

int data;
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// SEL_MUX [5:3] Analog input channel select

// 000 = AIN 0
// 001 = AIN 1
// 010 = AIN 2
// 011 = AIN 3
// 100 = YM
// 101 = YP
// 110 = XM
// 111 = XP

// TS_XP Xadc_AIN7 AC3

// TS_YM Xadc_AIN4 AE3

// TS_YP Xadc_AIN5 AD4

// TS_XM Xadc_AIN6 AE4

ADCCON = (1<<14) | (49<<6) | (5<<3);

//ADCDLY = 100000;

// AUTO_PST [2] Automatic sequencing conversion of X-Position and Y-Position

// @ = Normal ADC conversion.

ADCTSC &= ~(1<<2);

// begin X

// XY_PST [1:0] @1 = X-position measurement
// 10 = Y-position measurement

ADCTSC |= (1<<@);

ADCTSC &= ~(1<<1);



//ADCTSC |= (1<<2);

//ADCTSC = @xC;

ADCCON |= 0x1;

// pxA/DI™e2’E’ “g™IeI+£" E2[0]20' 9D<AD

while (ADCCON & (1<<0))

while(!(ADCCON & (1<<15)))

7/ /¥ A/DI™22unQ0”

*x = ( (int)ADCDAT@ & Ox3ff ); //aj»°A/D0™22p00"eel

// begin Y

// XY_PST [1:0] 01 = X-position measurement

// 10 = Y-position measurement

ADCTSC |= (1<<1);

ADCTSC &= ~(1<<0);

ADCCON |= 0x1;

// pxA/DI™a’E’ “g™IeI+£" E2[0]20' 9D «AD

while (ADCCON & (1<<0))

while(!(ADCCON & (1<<15)))

7/ /¥ A/DI™22pnQ0”

12.3%5 ADC IR ENACHESLER
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*y = ( (int)ADCDAT1 & Ox3ff ); //aj»°A/D0™22u00" eel

return data;

}

12.4 1IS HEEE

12.4.1 1S EARH=

BB

1, WBER : LRCK (Left/Right)
AR BN £ DMUEEE
BV : wav3T4ETR22Khz, 44Khz

22000 SHBAGRE, BEIAWL, FTE 1/20000 B = 50 HEH

2, {u(EB47T)E4d . SCLK (serial)
RREVDER, BEEMEERNAE

WA ZAAFEER8bit, 16bit

258 SCLK/LRCK = 16 or 32

3, SD (serial data) ¥uEZk

SITHE

b ) BRET | R

12.5 1IS ERITHEEE A


file:ch13-3.html
file:../index.html
file:chp14-2.html

12SSDO : Serial Data Output ¥{E#H

12SSDI : Serial Data Input ¥GIEHAA

12SSCLK : Serial Bit Clock {yBstéd

I2SLRCK : Left/Right Channel Clock fnftéh (AAFEESE—ILT)
CDCLK : CODEC Clock (System Clock) JmfBalast T {ERT4d (HR) fs

12.6 1IS Timing B¢ 7

Signal Timing {5SHfFFE]
12SSDO

T2SSCLK

T2SLRCK

12.7 1IS =HIZ8 454

LIS #&EH|245H

12.8 IS HFFEcE

12.8.1 IIS HFFsENE

SFR ¥FIRTIRER T 725
TISCON :
TISMOD :
IISPSR :
TISFCON :
TISFIFO :

PCLK = 50Mhz

_____________ = PSR Value
master clock

master clock = fs * 256 (384)
fs = 22Khz

12.9 1IIS IXEN{XIZSCIR

12.9.1 I1IS.c &/ BL

12.63%5 1IS Timing BJJF
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// 11S.c JG#%

#define IISFIFO (*(volatile unsigned int *)0x55000010)
#define IISCON (*(volatile unsigned int *)0x55000000)
#define IISMOD (*(volatile unsigned int *)@x55000004)
#define IISFCON (*(volatile unsigned int *)@x5500000C)
#define IISPSR (*(volatile unsigned int *)0x55000008)

#define GPECON (*(volatile unsigned int *)@x56000040)

void IIS_init(void)

{

// GPE@,1,2,3,4

// [9:8] 10 = 12SD0
// [7:6] 10 = I2SDI
// [5:4] 10 = CDCLK
// [3:2] 10 = I2SSCLK

// [1:0] 10 = I2SLRCK
GPECON |= 1<<1 | 1<<3 | 1<<5 | 1<<7 | 1<<9;

// 1IS init

// 1IS interface [0] © = Disable (stop)
// 1 = Enable (start)

IISCON |= 1<<0;

// Transmit/receive mode select

// [7:6] 00 = No transfer 01 = Receive mode

// 10 = Transmit mode 11 = Transmit and receive mode
TISMOD |= 1<<7;

// Transmit FIFO [13] @ = Disable 1 = Enable
IISFCON |= 1<<13;

// Master clock frequency select
// [2] @ = 256fs 1 = 384fs
// (fs: sampling frequency)
IISMOD |= 1<<2;

// 1IS prescaler [1] @ = Disable 1 = Enable
IISCON |= 1<<1;

// PCLK / (N+1) = master clock

// master clock = 384 * 22Khz

// PCLK = 50M = 50000 Khz

// N+1 = 50000Khz/ (384*22Khz) = 5.91 = 6
IISPSR = 5<<5 | 5<<@; // 22Khz

// TISPSR = 2<<5 | 2<<@; // 44Khz

// Serial data bit per channel
// [3] @ = 8-bit 1 = 16-bit
IISMOD |= 1<<3;

// Serial bit clock frequency select
// [1:0] 00 = 16fs 01 = 32fs
// 10 = 48fs 11 = N/A

IISMOD |= 1<<@;
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void IIS_trans_data(short * pdata, int size)
{

while (size > 0)

{

while((IISCON & (1<<7)) == (1<<7))

IISFIFO = *pdata;
pdata++;

size -= 2;

}

return;

}

void IIS_trans_data_dma(short * pdata, int size)

{

//init IIS = DMA mode

//Transmit FIFO access mode select [15] @ = Normal 1 = DMA
IISFCON |= 1<<15;

//init dma mem->IISFIFO

//Transmit DMA service request [5] @ = Disable 1 = Enable
IISCON |= 1<<5;

#define DISRC2 (*(volatile unsigned int *)0x4B000080)
#define DISRCC2 (*(volatile unsigned int *)0x4B000084)
#define DIDST2 (*(volatile unsigned int *)0x4B000088)
#define DIDSTC2 (*(volatile unsigned int *)0x4B00008C)
#define DCON2 (*(volatile unsigned int *)@x4B000090)
#define DMASKTRIG2 (*(volatile unsigned int *)0x4B0000AQ)
//start dma

DISRC2 = (int)pdata;

DISRCC2 = 0x0;

DIDST2 = (int)@x55000010;

DIDSTC2 = 1<<1 | 1<<0;

DCON2 = (unsigned int)size/2;

DCON2 |= 1<<23 | 1<<20 | 1<<22;

DMASKTRIG2 = 1<<1;

return;

}

short * get_wavdata(int wav_addr, int * size)
{

int offset;

char c@, c1, c2, c3;

short *p_wavdata;

char * p_datasize;

offset = *(int *)(wav_addr + 0x10);
if (offset == 0x10)
{

ez

=i

B
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p_datasize = (char *)(wav_addr + 0x24+4);
p_wavdata = (short *)(wav_addr+0x24+4+4);
}

else

{

p_datasize = (char *)(wav_addr + 0x26+4);
p_wavdata = (short *)(wav_addr+0x26+4+4);
}

c@ = *(p_datasize+0);
c1 = *(p_datasize+1);
c2 = *(p_datasize+2);
c3 = *(p_datasize+3);
*size = (c0<<0) | (c1<<8) | (c2<<16) | (c3<<24);

putint_hex(size);

return p_wavdata;

}

void IIS_playwav_dma(int wav_addr)
{

short * p_wavdata;

int size = 0x100000;

p_wavdata = get_wavdata(wav_addr, &size);

IIS_trans_data_dma(p_wavdata, size);

}

void IIS_playwav(int wav_addr)
{

short * p_wavdata;
int size = 0x100000;

p_wavdata = get_wavdata(wav_addr, &size);

IIS_trans_data(p_wavdata, size);

}

12.10 AC97 fE{FiEis

AC97

AC97 Controller

AC-Link
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12.11 AC97 EMIThEEE A

12.12  AC97 Timing B} [F

AC97 Timing

1 Frame = 256 bits = 32 bytes

1 Frame = 13 time slots

slot @ = Tag Phase = 16bit

slot 1-12 = Data Phase = 20bit * 12

16bit + 20bit * 12 = 256bits

48Khz * 256 = 12.288 Mhz

Sample BIT CLK = BITCLK * 2 = 24.576Mhz

MCLKA = 24.576Mhz => ERAMERSEIREIER

12.13 AC97 =28 4L
ACOT PR gRatFs

12.14 AC97 HFEERE

12.14.1 AC97 FFg8n kL

AC97 SFR

AC97 Controller : Control & Status Reg
AC97 CODEC: Command & Status Reg

refer to WM9714.pdf Page8@ (Register Map)
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(FIFO ADDRESS Reg)

AC97 PCM OUT/IN DATA: FIFO DATA Reg

12.14.2  ¥laR{tiniz

AC97 State Machine (FSM)
0: IDLE

1: INIT (reset value)

2: READY (aclink-on)

3: ACTIVE

4: LP

5: WARM

12.15 AC97 IEEh{CHB LI

12.15.1 AC97.c &R EKLIN

AC97 Coding

1. AC97 Controller Init -> State 3 Ready

2. AC97 CODEC INIT -> Enable, Volume, 44Khz
3. AC97 PCM OUT -> WAV PCM Data -> FIFO Reg

4. AC97 DMA PCM OUT -> DMA
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/* led.c */

#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <sys/ioctl.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>

int main(int argc, char **argv)
{

int on;

int led_no;

int fd;

if (argc != 3 || sscanf(argv[1], "%d", &led_no) !'= 1 || sscanf(argv[2],"%d", &on) != 1 ||
on<® |] on>1]|| led_no <@ || led_no > 3) {

fprintf(stderr, "Usage: leds led_no @|1\n");

exit(1);

}

fd = open("/dev/leds@", 0);
if (fd < 0) {

fd = open("/dev/leds", 0);
}

if (fd < 0) {

perror("open device leds");
exit(1);

}

ioctl(fd, on, led_no);
close(fd);

return 0;

}

Gk &N

/* mini210_leds.c */

#include <linux/kernel.h>
#include <linux/module.h>
#include <linux/miscdevice.h>
#include <linux/fs.h>
#include <linux/types.h>
#include <linux/moduleparam.h>
#include <linux/slab.h>
#include <linux/ioctl.h>
#include <linux/cdev.h>
#include <linux/delay.h>

#include <mach/gpio.h>
#include <mach/regs-gpio.h>
#include <plat/gpio-cfg.h>



#define DEVICE_NAME "leds"

static int led_gpios[] = {
S5PV210_GPJ2(0),
S5PV210_GPJ2(1),
S5PV210_GPJ2(2),
S5PV210_GPJ2(3),

b

#define LED_NUM ARRAY_SIZE(led_gpios)

static long mini210_leds_ioctl(struct file *filp, unsigned int cmd,
unsigned long arg)

{

switch(cmd) {

case 0:

case 1:

if (arg > LED_NUM) {

return -EINVAL;

}

gpio_set_value(led_gpios[arg], !'cmd);
//printk(DEVICE_NAME": %d %d\n", arg, cmd);
break;

default:
return -EINVAL;
}

return 0;

}

static struct file_operations mini210_led_dev_fops = {
.owner = THIS_MODULE,
.unlocked_ioctl = mini210_leds_ioctl,

%

static struct miscdevice mini210_led_dev = {
.minor = MISC_DYNAMIC_MINOR,

.name = DEVICE_NAME,

.fops = &mini210_led_dev_fops,

I

static int __init mini210_led_dev_init(void) {
int ret;
int i;

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

ret = gpio_request(led_gpios[i], "LED");

if (ret) {

printk("%s: request GPIO %d for LED failed, ret = %d\n", DEVICE_NAME,
led_gpios[i], ret);

return ret;

13.37 AR E
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s3c_gpio_cfgpin(led_gpios[i], S3C_GPIO_OUTPUT);
gpio_set_value(led_gpios[i], 1);
}

ret = misc_register(&mini210_led_dev);
printk(DEVICE_NAME"\tinitialized\n");

return ret;

}

static void __exit mini210_led_dev_exit(void) {
int i;

for (i = @; i < LED_NUM; i++) {
gpio_free(led_gpios[il]);
}

misc_deregister(&mini210_led_dev);

}

module_init(mini210_led_dev_init);
module_exit(mini210_led_dev_exit);

MODULE_LICENSE("GPL");
MODULE_AUTHOR("FriendlyARM Inc.");

13.3.3 EBENEME

Config Net

1. Hiplg ? &G NAifconfig ;

sudo /etc/init.d/networking restart

2. BepinglBET,ipHg ?

3. Repingl@MIKiphd ? ANAEMIHERPILZEE, |

4, fgpingi® 8.8.8.8 N4 ?

NBEMsudo route add default gw 192.168.x.x KEERARIK ;

5. BEpingi@www.google.com AL ?

geMHgHr /etc/resolv.conf Eg&Edns , #fnameserver 8.8.8.8 ;

WEIFAW ip dbht

vi /etc/eth@-setting
IP = 192.168.0.201
Gateway = 192.168.0.1
DNS = 192.168.0.1

WEEN ip Hilk



sudo ifconfig eth@® 192.168.0.200

ftp bf%

$ ftp 192.168.0.201
Name: root
Password: root
ftp> binary

ftp> put led

ftp> quit

ftp JHIA

vi ftp.sh

#!/bin/sh

DIR=$1

FILE=$2

ftp -i -in <<!

open 192.168.0.201 21
user username password
cd /tmp

lcd $DIR

bin

put $FILE

bye

test ftp.sh
chmod 777 ftp.sh
./ftp.sh leds led

(leds is dir name, led is file name)

./ftp.sh . led

(if ftp.sh is in same diretory as led file)

B k%

$ rx xxx (@EiExmodemifFiX)

13.4 ARIELRE
13.4.1 BAXiRE
SR E TR

13.4% & ERGTE

101
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make

Pk N AR P

https://github.com/limingth/ARM-Lessons/blob/master/CortexA8—s5pv210-20120901/
tiny210/examples/leds/led.c

https://github.com/limingth/ARM-Lessons/blob/master/CortexA8—s5pv210—20120901/
tiny210/examples/buttons/buttons_test.c

https://github.com/limingth/ARM-Lessons/blob/master/CortexA8—s5pv210-20120901/
tiny210/examples,/pwm/pwm_test.c

$ make led
$ make buttons_test
$ make pwm_test

NEEITF AR L

ftp.sh RIER{EH
rx SBAEE

=€)

insmod led.ko

printk #idFEHER
Mt
VAR ioctl /A5 led 4T

./led

4% buttons_test.c , IE{TRENNETER
./buttons_test

fmi¥ pum_test.c , IETHENGERIATERF
./pwm_test

13.4.2 REINEZ]

SER— BT KN ATERF. IR RERS n, fEAES BT ZRMERRE.
BREBIRBHE TH, SOSRR— NI RS, BRERE, S — MRS
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14.2 main.c

limingth@ubuntu:~/led—drv—on—1linux$ cat main.c

#include <stdio.h>
#include <unistd.h>
#include <stdlib.h>

extern void * init(int addr);

int main(int argc, char * argv[])
{

volatile int * vmem;

int i = 0;

if (argc == 1)

{

printf("./sfr addr size\n");
return 0;

}
printf("addr = %s, size = %s \n", argv[1], argv[2]);

unsigned int addr = strtoul(argv[1], @, 16);
int size = atoi(argv[2]);

printf("SFR addr = @x%x, size = @x%x\n", addr, size);
vmem = init(addr);

for (i = 0; i < size; i++)

{

if (i %4 ==20)

printf("%8x : ", (int)(addr+i*4));

printf("%8x ", vmem[i]);
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if(i % 4 == 3)
printf("\n");
}

return 0;

}

14.3 init.c

limingtheubuntu:~/led—drv—on—1linux$ cat init.c

#include <fcntl.h>
#include <sys/mman.h>
#include <stdio.h>
#include <stdlib.h>

void * init(int addr)

{

void * vmem;

int fd = open("/dev/mem", O_RDWR);

if (fd < @)

{

printf("FD error!\n");
exit(1);

}

vmem = mmap(@,1,PROT_READ|PROT_WRITE, MAP_SHARED, fd, addr);
if (vmem == MAP_FAILED)

{

printf("Mmap error!\n");

exit(1);

}

return vmem;

}

14.4 Makefile

limingth@ubuntu:~/led—drv—on—linux$ cat Makefile

all:

gcc init.c main.c -o a.out
arm-linux-gcc init.c main.c -o sfr
cp sfr ../

clean:
-rm *.obj *.o0 app
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14.5 AIRIRIZFLEM

14.5.1 W%

BRI, WERBRERGEREARNTR Y - R NNRE NHARFRAS B
FE I 02 2 V5 R — B B, XA AR IRE, HF B NRRE — MREFAE 4 B 30 5
FRIMRECF BRI E L K B] o B RIERAE R B 200, B AN AZE 5 1 — TR (i 5 )
TR SERGX LR « BEAFIIRIEH T SR, N AR MR AL T — B/, i1
O, R E AR R

FNGEEMAEREE 2 R ST — RS Fm, N —HRE (s M A SR ) ok
SKIBRERGRIIIRE, BIINEREEHE, RS, MEMEHESSE, ILEHRE el
FEROBIEIRTEN . REG— MERAR B ARSI X B E, WU R
f, T ELRELAGR 5 IER - R0 TR OBERERAE Rl — D AR 8] Loz tT, — MR Ebue#i &
FEEEAD RGO - IR, WERIT R, B ARZEEF LT AT ARt -

TRNAEEEF I )T

{E5ERUNIXPNAZ, BIANASERI KR ITIIARAS
LinuxpNi%
MS-DOS, Windows 9x (Windows 95, 98, Me)

B AR G5 — Al TRT B AR e 52— 2H LR B A RO sl R G AL, X 2
BT TEIL— D RRLHFRILNE D, LAREEH, thb = RFIHERLEE -
%R B AR R R GRS B SE BN R ST AR 53 BT o0 - folan,  EAR Fy e A/
B AR S5 AT LAFB AT AR Z M — D ARSI - XL AR F BRI A S iR S5 2
TREBERE RGP IS BARIE, X E R R OB i EE R . —
ARSEAFRIRBH AN FEED RGBT, ARFEME, OREFENXNEE, m
ALFMEE BRI -

AR EE R 5] 5

Mach, FBFGNU HurdFIMac0S X

Minix

QNX

VxWorks

NEXTSTEP http://zh.wikipedia.org/wiki/NEXTSTEP

NN ZE A%

14.5.2 RIRHIER

—MtLinux kernel%m ¥ 542 A — 1> vmlinux (EE4EHE ) B & zImage (EZEES) T
o AL Hkernel image. —ffkernel image® HIREZIUEN, Flan: A BAR- M
S . A1 Ekernel BINII—MHRIIRENNT, Flan. AHRIEE0. ERENE, Hi12
ZHYRIFEE Mernel IR )5 B BVLES K VRIHIK S -

PLE#RAERFERT, REB{. FitLinux kernel JF &K T —FAINLEH], Hfkernel sy
BCER S Hkernel imageF AR BIASMEF 5> - — MM TIHHT B9 IR shh >k FH sh B £l
i, XA TR FEE Mherne I E B LR - X2


http://hi.csdn.net/attachment/201004/25/0_1272208951cICH.gif
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$ make menuconfig

14.5.3 1RREVTE X

BRI Linux kernel HJ—HRS> (EHRIXEWs)) - EREMESIIEE kernel image
Him, WArLIEhaine . RS RABRE N RA Jx$ — BRRPEE AL inux
W%, AL ERBEFIRER N — RO A —ER 5, BAHH R AR AIER T -

RTRRA LR T -

1=1T7Ekernel=5) ;
AeefERprint fEF P EERIEREK ;
ATASNAS INEANENS.

A TAE — MR T

Makefile3z{d
obj-m := hello.o
KDIR := /home/limingth/tiny210/src/linux-2.6.35.7

all:
make -C $(KDIR) SUBDIRS=$(PWD) modules

clean:
rm -rf *.0 *.ko *.mod.* *.cmd

rm -rf .*

hello.c3zff

#include <linux/module.h>
#include <linux/kernel.h>

MODULE_AUTHOR("AKAEDU");
MODULE_DESCRIPTION("module example ");
MODULE _LICENSE("GPL");

int __init
akae_init (void)
{

printk ("Hello, akaedu\n");

return 0;
}
void __exit

akae_exit (void)
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{
printk ("module exit\n");
return ;

}

module_init(akae_init);
module_exit(akae_exit);

14.5.4 1B171Ekernel=|g]
R W R kerne L f—HR4>, AR —MERIN AT, FTLUEFkernel 25 [EHBTT

14.5.5 AEE(EAERL

& LHEBITHHTEN” hello, akaedu” o fEMAIZprintk, T AZprintf. K HEREL
SRR O RE NP ERR, I 2T RAER A E - BRI T print XL E K
BORBEAERRBR AP -

FTFkernel BIAPI, FATr]LAfA] http://kernelbook.sf.net FA1H] LLIEITIX S M Vil
EHIBLLR EAT IR IR P A - SRR EERNLZ BT BB kerne RS, RIKBGX LK
o

14.5.6 RREIREIIKFZ
RIRFF AR, FIIBITENE T, EHEERFEEME - (RS HIERER
RIE - 5 EFRERA S A A R BRI 5 1% -

14.5.7 RRMEERTER

BRREZEH AR R AR R ITFERTR

int init_module(void)

{
return 0;
}
void cleanup_module(void)
{
return;
}
FERBEWRNEE. FHES: return 02 AA[ERA! 11 HENEHESFE
kernel LAY O RELUN T

module_init(akae_init);
module_exit(akae_exit);
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HEE RN L E#ARREAIR, XN LAY BEALIAIE? ZRIRH .
HSCmodule initfFE—"PZEEN - Ffakae init KHEH 44 Ninit module. [ kernelfCHE
include/linux/init.h30 4 (HAMANEE SR -

K

— R UILinux kernel FUREERERAE 10N K 30

#include <linux/module.h>
#include <linux/kernel.h>

14.5.8 ERIS

static int count;
module_param(count, int, 0);

module_param(name, type, num);

XHE name BRAIBENSL T (HWESEL) . type BEEHITTERET, permEilHEHY
FUBRAE . 0 RV E TR Rl -
bR ) IE=1

insmod hello.ko count=10

14.6 RRINFLAOENE

14.6.1 FERIVIZIEHS

DN

BRI S EE RS EM T AN, XA T A Zinsnod. S5EMEMHGLSTE L
A, BATRBBE ARG

insmod
bash# insmod hello.ko

BR R
BEHAAZOER . 1smod

$ 1smod
Module Size Used by
hello 2304 0

Used byREFIFIRBRAFERXMER. IRFERT HARErmmodE,
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cat /proc/modules HEEHTLMEHWEREE,

llERESER
MHIBR 4275 AR -

rmmod
$ rmmod hello

modprobe T.H

$ modprobe helllo.ko

modprobe, #0[E] insmod, AiEE—/MERREINX.

ERARETESEEEMENER, FERATES AT 4eiPREE X HRS.

ARRINA, modprobe 7ERE ARSI ARSI RSP S TR MRS

%4 modprobe HREXLLER( EMBERFTEN ), BHALEIINBEIP.

INFAFEXFEILTEA insmod AE, MESRK, ERGEEIHFHE T4 " unresolved symbols "JHE.

modinfo T E

$ modinfo hello.ko
modinfo & RJLURIGHEIMER, Wl SEANFTINNEER.

14.6.2 iFe]tHiY

WIRZINRERFEVFRTE . “GPL” (& GNU A EVFRTHEMMCAR ), “GPL v2» (
Hi&H GPL K 2 ), “GPL and additional rights” , “Dual BSD/GPL” , “Dual MPL/
GPL” , FI  “Proprietary” . BRIFVRAGEIREFFFIRARENZINRK—DMERFA T, &
M BECRAER, NZERRINEN M FR5H” 7. ZEAFEFIRE FaFEH +
FREIR, NIZIFRBEASHOR B S T AE RS FE SRR H - .

AT AR A 0 5 O EL i F AR 1 R U

MODULE_AUTHOR ( FEHEMEYRS TR ),

MODULE_DESCRIPION( —A™ AFTISERIATHEHT-ARIASER ),

MODULE_VERSION ( —MRELMEIThRAS; & <linux/module.h> HIIERRABIMEBIRRRATEERIIRS]),
MODULE_ALIAS ( EEBRAAFTFNA—NETF ),

MODULE DEVICE TABLE ( &M F=la], HHRSIFANRE ).

14.6.3 HFZaflkernel = BIHBIEE (&

AR ZEHETREMA P REF L E, HPaEEdE T . 7Rk B AuEE o e e
FAmemcpy{F1E 4 HEE -

BHE T
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ERFRESENX :
char user_buffer[100];

TEEEENY
char kernel_buffer[100];

{EFmemcpy (kernel_buffer,user_buffer,100);
HEREARGESRE ; RRETRPEERuser_buffer, HAIAEERITKES, XBfEkernel &EIFH

BB FEAE Mk ¥copy_to_user, copy_from_user,
copy_to_user(user_buffer,kernel_buffer,100);
copy_from_user(kernel_buffer,user_buffer,100);
XEREF—A R

put_user(k,u),get_user(k,u);
A TEE TR VIE char, int AN HRSERY ;

14.6.4 @wAZEMHEFSSH

cat /proc/kallsyms BEENIZKFTS Ko

EXPORT_SYMBOL (symbol_name)

14.7 RIZARRCHE LI

14.7.1 write hello.c kernel module

#include <linux/init.h>
#include <linux/module.h>

MODULE_LICENSE("Dual BSD/GPL");

static int hello_init(void)

{
printk (KERN_ALERT "Hello, world");

return 0;
}
static void hello_exit(void)
{

printk (KERN_ALERT"Goodbye, cruel world");
}

module_init(hello_init);
module_exit(hello_exit);



14755 NAZER U SC TR

14.7.2 write a Makefile to compile

2.6 PNAZYmEIIMEBEE) Makefile
A :
31/
01 obj-m := hello.o
02
03 KDIR := /lib/modules/$(shell uname -r)/build
04 PWD := $(shell pwd)

06 default:
a7 $(MAKE) -C $(KDIR) SUBDIRS=$(PWD) modules

09 clean:

10 rm -rf *.ko

11 rm -rf *.mod.*
12 rm -rf .*.cmd
13 rm -rf *.o0

H4T
TE SRR TR IRARIALAER, hello.c WEBUGmER hello.c pURARH.

%34T
TEE IR ARSI E

% A4AT
TEEEXTRERIR AR BN ST R R,

AT
TEEEERIG o

%84T
FIRGREEERBR TR RS

R, RERAFSI, 2.6 NETARIIRIRFREHRA hello.ko ,  HATAEMA hello.o o

14.7.3 compile and test it

make

make V=1 (verbose)
insmod hello.ko
rmmod hello

11






15.1 FHFIEEIRENLEN

15.1.1 &&»ZE

FRASE

—NFFF( char ) RERE A LLYAE— N F A ROR T RIFFE A & (IR — 30
)i — R BN A TSR BT . XA RSN 2SI open, close, read,
write RV . CKEHIG ( /dev/console )FIH M ( /dev/ttySO JHRLIFIEE )L
RN FREEIET. RRNENREFEI T RS . FRAEEET U RG4S Sk
FHL il /dev/ttyl F /dev/1p0. TE—NFRAE & — A8 2 [EME—H KA
FIBEE . REWA IS BT RE L, BRI FRZENIEEIREE . RARE
IRFFARH. SR . FABRRERSEIEX NFMAEE. RATUERmBREE. Flal. frame
grabber ZZHIXFE, NFAMEFALUEH mmap 5 1seek FFHUEEANZSRATEIR.

P &

WMFRFF&E, PFE&EESMT /dev BRISUF RS SORFEL. — & (il
—ANHEED) RIVZR T IR — A U RGH. ERERA Unix RET. — k& HaeaH
XEER 1/0 #4E, R — A EE M KESE R 512 F9 ( si—PEAR 2 FFEE )1
B, Linux, Mk, AFNABRFREE - MREER—IDFIEE— — EAF—RE
EEBRENTT . SR, FMERFEE X AUTENZENTE IR0 L,
H B E AN/ BB O EAR . FE— RS, B R — 4 S
RO R AR, ENZEX AP EEAE. RIS F AR, 5N
BOSE2ANE.

W48 B H

R4 B SRR T — DN OORHAT . R, — RS H A =LA AR & & .
WE, —MEORE-MERLE, BETHATRERE — MR LS, e EEn . —
AN FRLEHE O TR A AR IR, ENEMS T RENREN T, ALAE BN FS R
T S B SEFR AR A £ RRSC R IR Z M4 ( R BRLeffi i TCP /) 2 E miey. 1B
WS & ENE B VOT BB AGE R . — DS BN B R — TR A
SR
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15.1.2 FHIREFWNEN

FROR R FE A A B BRI TR 7 20T, — MR PR Al i & SO R T
A R o

FAEBFIIRS)— WA kernel-src/drivers/char HE T . HMHIFHFEEH: M
PR, #EHlE, AR, E/RIXE, touch panel, B, HO%S.

FATAT AELinuxfAHS B %85 make menuconfigdE B FAFILAE -

FRXEER

TATERENE N AR T i & & ST R I R AR & 1 o IR AR & U E AT 2Rk
X RAE R AR IE? Xt TR TR B AR &5 -

AN AT ES FREEHITEIETE (read, write) o AR EIRHEILE K
. I BESRRAES WS RS SRR o SURETA ]S mE VI R X Eh E B -

oL AR Bh S Bk

FERIHE AR BA RS T R & X, A T IR&E S & S e . X iREA1%
7

#include <stdio.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>

#define filename "/dev/akae_c"

int main (void)
{

int fd;

char buf[10];
int ret;

fd = open (filename,0_RDWR);

if (fd < 0)

{
printf ("Open %s file error,please use sudo !",filename);
return -1;

}

ret = read (fd,buf,10);
if (ret !=10)
{
printf ("NOTICE: read %s file,get %d Bytes\n",filename,ret);
}

ret = write (fd,buf,10);
if (ret !=10)
{
printf ("NOTICE: write %s file,get %d Bytes\n", filename,ret);
}

close (fd);

return 0;

}
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M EBIFFATAT LUE H

* AR LAEE TR & SRR &
* AIPAE T read, writepR¥OAalis&IRsh;

15.2 FigRFSMRIZBS

15.2.1 FRIEES

FAPR AR S RGP 2 TR RS TN U R IR U, BB
I, BB SRS R AL B L ENGT /dev B3, FAFIRBNRORFIASCF B
M 1s -1 BRI RS0 o PRR. BRIFEMEIE /dev A, EREENH “b” tRR.
ABEREPETHRE, B TEMRSESHEH TR E.

WREAM 1s -1 w4, FREEEERFEHITE 2 MUH—MES0W) ERE
el H R, X Bl E R SRR MBS . X ERT R AR A RIS RS
THRFIFRERT — PRI RS MRS, ENNERSRE 1, 4. 7. M 10, T
K5 1. 3, 5, 64, 65, Fl 129.

crw-rw-rw- 1 root root 1, 3 Apr 11 2002 null
crw------- 1 root root 10, 1 Apr 11 2002 psaux
ChW------- 1 root root 4, 1 Oct 28 03:04 tty1l
crw-rw-rw- 1 root tty 4, 64 Apr 11 2002 ttys@
crw-rw---- 1 root wuucp 4, 65 Apr 11 2002 ttyS1
crw-w---- 1 vesa tty 7, 1 Apr 11 2002 vcsl
crw-w---- 1 vesa tty 7,129 Apr 11 2002 vcsal
crw-rw-rw- 1 root root 1, 5 Apr 11 2002 zero

ROt b, EHRmESIRREMHEERIE. Fltn, /dev/null I /dev/zero #FHIKZN 1 H
B, MRS G S DL KR 4 B R, vesl o vesal w&EHEHIKEN 7
B, UM Linuk AZEATFZIWENRZEERS . ([HREIRE D RRER & TR —1
FH5— DI HIENISEAELA .

RSB NAZ SRR E G RN . IR VR AR B W inl s 5 B Can =] B fi S T L 2]
1) . ARAT AN AZAS B — MR s B TR ET . 508 AT DL B O IR 51 AR &
BAMRG . NI T, A E L P AEER RS EFEE. BT el mmm
BN A

Fix&E 5 EHlinux/major .hiE L. W& S HIE S A ENZIEARSE Documenta—
tion/devices.txt B |, mknod AJAIXLEFEE R EAIET A, ARTANMENE—
EEAE/dev N, HENTHETEHE—RERZTEE/dev .

mknod 4>

mknod — make block or character special files
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mknod [OPTION]... NAME TYPE [MAJOR MINOR]
option FHAKRZE m T

name BHEN

type FH b M c EH p
FRES

KRES

b FTRFIAXM S EEBRIRE (R, PETEG) o
¢ FNFAXARARFERFNES (HRE) .
p GlE FIF0 (EHEHEE) -

15.2.2 EHEE

SN DRrS
FEM— P AF st a0 L VAR A -

int register_chrdev(unsigned int major, const char *name, struct file_operations *fops);

XH, major ZBSLEBAIES . name ZIXBHAIZF (HIFE /proc/devices), fops
E%ﬁ%%§ﬁ@ file operations sERy . — % register_chrdev E@Uﬁﬁﬁﬁﬂ%%ﬁfﬁ@ﬁiﬁﬁ%%, FHH
NE—NEL— MR cdev G515, WRARER register_chrdev, MARLGH EERIRATIL
o B IR Y R AR -

int unregister_chrdev(unsigned int major, const char *name);

major Al name WAFIFIEHRLS register_chrdev BUFHE. FMIVHH SR,

15.2.3 1AFSEH

struct file_operations xxx_fops =
{

.owner = THIS_MODULE,

.0pen = Xxx_open,

.read = xxx_read,

write = xxx_write,

.release = xxx_release,

I

xxx_init() SiEAh&E
rc = register_chrdev(XXX_MAJOR, "akae", &xxx_fops);

xxx_release() HEIFIRE
rc = unregister_chrdev(XXX_MAJOR, "akae");
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YEIEEFMER &R LIET cat /proc/devices AHF1HE:

Character devices:
1 mem

2 pty

3 ttyp
4 ttyS

6 lp

7 vcs

10 misc
13 input
14 sound
21 sg
180 usb

Block devices:
2 fd
8 sd
11 sr
65 sd
66 sd

15.2.4 RBFWSHINIBRT

TENZH . dev_t K (fE linux/types.h HIE ) FRFFH R &RS — FIRERSED
. WT 2.6.0 N, dev_t & 32 fuliE. 12 fAEFERS. 20 NHERRS. R
PIRRSR S . SR, X TIR&ERSATRER NN % Mk, REFIALE linux/
kdev_t.h FIF—ERE L. NHERB{— dev_t MEHE RS, HH:

MAJOR(dev_t dev);
MINOR(dev_t dev);

M. RIFEERRS . FTERHEEHN—1 dev_t. fH:

MKDEV(int major, int minor);

15.2.5 cdev&EfR
FE Linux 2.6 WAZHHEH cdevEEM AR, cdev GE5HIMRAIE LG0T :

struct cdev

{

struct kobject kobj;  /*FrjEtEER*/
struct module *owner;

struct file_operations /*3C#R{ELEMIA*/
struct list_head list;
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dev_t dev; /[ REZT*/
unsigned int count;

%

Linux 2.6 AL T —HREHTIRIE cdevibfafk, WMTHIR:

void cdev_init(struct cdev *, struct file_operations *);
struct cdev *cdev_alloc(void);

void cdev_put(struct cdev *p);

int cdev_add(struct cdev *, dev_t, unsigned);

void cdev_del(struct cdev *);

cdev_init () BHUA FHIMAIL cdev MIFLA, FHEEI cdev Al file_operations Z[AJf)
FEFE
cdev_init () BRELAFHP LY

1 void cdev_init(struct cdev *cdev, struct file_operations *fops)

2 {

3 memset(cdev, @, sizeof *cdev);

4 INIT_LIST_HEAD(&cdev->list);

5 cdev->kobj.ktype = &ktype_cdev_default;

6  kobject_init(&cdev->kobj);

7 cdev->ops = fops; /B NS AELE MR TES TR (B 45 cdeviklops™*/
8

cdev_alloc ) REHTENSHEIE — T cdevNiE o

1 struct cdev *cdev_alloc(void)

2 {

3 struct cdev *p=kmalloc(sizeof(struct cdev),GFP_KERNEL); /*43fccdev
BIPFE*/

4 if (p) {

5 memset(p, 0, sizeof(struct cdev));

6 p->kobj.ktype = &ktype_cdev_dynamic;

7 INIT_LIST_HEAD(&p->list);

8 kobject_init(&p->kobj);

9 1
10 return p;
1}

15.2.6 HDEMNEMIZES

7E A cdev_add () REUR RGFEMFIFXEZAT , NESEVH register_chrdev_region()
R RS ES -

R, VA cdev_del) MENRGEFHFFAXFLE, RiZHH unregis—
ter_chrdev_region() BBURSEHEIENIXES,
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XA R RLAN T

int register_chrdev_region(dev_t from, unsigned count, const char *name);
void unregister_chrdev_region(dev_t from, unsigned count);

15.3 XHiE{EFOfileZEM

15.3.1 file_operation

XANEER, ENAE linux/fs.h, FE—PNREFRHMES. BT U (NHH—1
file #MPRAE, HERINSEE) 5T BESMREESHEE(BLEE— NN fop
IR B, BEFEM— file_operations £54) . XEEHIERE > ATTLMARGRA,. Hitk,
T4 open, read, &, FATAILUARIMHE—D N5 FHE FRBERIERIE
f) ORI RN SRR RIARE SR R R — X S B R R R EX A ENE.

15.3.2 EAXxTHE

file operationsHI-EiH.

struct module *owner : FE[EHERE &,
open : FTFFi& %o

release : XF&%E

read : iR#E_LISEHEE.

write : [ARE EEHIR.

ioctl : HBEREEL.

mmap : BREHIR & ZE BRI 2 A,

15.3.3 #EO&X

struct module *owner

F— file operations F{AMRAANRE—MERIE: B&— MR MIHHEX G RER
PR . XS SRR BRI EL AR A BB e k. LA R R, B
B EFIURIL N THIS MODULE, —MFE linux/module.h HI5E M HZE.

ssize_t (*read) (struct file *, char __user *, size_t, loff_t *);

e N & R REEE. XM EN—NTHEHESE read REEAL -
EINVAL( “Invalid argument” ) ZRM. — PIEFERENMEMRE T MINERAFTE( R
E{EZ—1 “signed size” &, HHEBINEEAMATEERTY) .
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ssize_t (*write) (struct file *, const char __user *, size_t, loff_t *);

KEBIRARE. MR NULL, ~EINVAL SREGEA wite REHAIORE. MRk
i, EEERERD ST

int (*ioctl) (struct inode *, struct file *, unsigned int, unsigned long);

ioctl RGTVARITRML T & HIX &R E 217 iE (Flans K& — M GE . XANE
WWWAEE). B, JLD ioctl A #NZIRBITMALEIR fops F. WHRKE R
ioctl AL, N TALTARIEILE LANER CENOTTY, “IE&ITCIXFER] ioctl” ), ARG

IR [El— R

int (*mmap) (struct file *, struct vm_area_struct *);

mmap FHSRIE SKEFIE S NI BRI NEZS B . FRIXAFEZ NULL, mmap REGT
iR [B] —ENODEV .

int (*open) (struct inode *, struct file *);

RUEX RN B AT RS — DN RAE, AZERIKBIE A — X R, iR
XATUE NULL, &R —EAS. ER RIS A G ENE .

int (*release) (struct inode *, struct file *);

FECHEA PO 5 FX M 8E. A open, release AJLAJy NULL.

15.4 GPIO/UART IREh{XAESCIR

15.4.1 led 3Xz)

#include <linux/module.h>// module_init
#include <asm/io.h>// ioremap

#include <linux/fs.h>// file_operations
#include <asm/uaccess.h>// copy_from_user

MODULE _LICENSE("GPL");

#define MA 240
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volatile int * pled;

int led_drv_open(struct inode *inode, struct file *filp)

{

int major, minor;

major = MAJOR(inode->i_rdev);
minor = MINOR(inode->i_rdev);

printk("led drv open: major %d, minor %d\n", major, minor);

return 0;

}

ssize_t led_drv_write(struct file *filp, const char __user * buf, size_t count, loff_t *f_pos)

{
char kbuf[128];

//buf[count] = '\@"';
printk("led drv write %d\n", count);

// printk("buf = %s\n", buf);
// printk("buf at %p\n", buf);
printk("count = %d\n", count);

// copy_from_user(kbuf, buf, count);
*pled = buf[0];

// printk("kbuf = %s\n", kbuf);
// printk("kbuf at %p\n", kbuf);

return count;

}

int led_drv_release(struct inode *inode, struct file *filp)

{

printk("led drv release ok!\n");

return 0;

}

struct file_operations led_fops =
{

.owner = THIS_MODULE,

.open = led_drv_open,

.write = led_drv_write,

.release = led_drv_release,

I

static int led_drv_init(void)

{

int rc;

printk("led init \n");
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pled = ioremap(0xE0200284, 4);

//*pled = 0;

rc = register_chrdev(MA, "akae", &led_fops);
if (rc < 0)

{

printk("register failed\n");

return -1;

}

printk("register char ok %d!\n", rc);

return 0;

}

static void led_drv_exit(void)

{
printk("led exit \n");

//*pled = OxF;
unregister_chrdev(MA, "akae");
printk("unregister char ok!\n");

return;

}

module_init(led_drv_init);
module_exit(led_drv_exit);

15.4.2 REL3). BOI&Z IR (char device driver)
1 EARIRKBThEE ST

Makefile for kernel module

EAPESERThRE, vart_drv_init, uart_drv_exit, #include, License
SBOMIRSIEEC:  uart_init, uart_putchar, uart_getchar (ioremap)
insmod uart_drv.ko

uart_drv_init -> write "hello" -> for + uart_putchar

uart_drv_init -> read char -> write char -> echo

example code

/* uart_drv.c */

#include <linux/kernel.h>
#include <linux/module.h>
#include <linux/fs.h>
#include <asm/io.h>

MODULE_LICENSE("GPL");

struct uart_sfr



{

int ulcon;
int ucon;
int ufcon;
int umcon;
int utrstat;
int uerstat;
int ufstat;
int umstat;
int utxh;
int urxh;
int ubrdiv;
int udivslot;

IE
typedef struct uart_sfr USFR;
static volatile USFR *puart;

void uart_init(void)

{

#if 0

// see how linux set UARTO regs

puart = ioremap(0xe2900000, sizeof(USFR));
printk("reg ulcon = %x\n", puart->ulcon);
printk("reg ucon = %x\n", puart->ucon);
printk("reg ubrdiv = %x\n", puart->ubrdiv);
printk("reg udivslot = %x\n", puart->udivslot);
#endif

puart = ioremap(0xe2900c00, sizeof(USFR));
puart->ulcon = 0x3;

puart->ucon = @x7c5;

puart->ubrdiv = 0x23;

puart->udivslot = 0x808;

return;

}

int uart_putchar(char c)

{
while ((puart->utrstat & (1<<2)) == 0)

puart->utxh = c;

return 0;

}

int uart_drv_init(void)

{

printk("uart_drv init ok \n");

uart_init();

uart_putchar('h');

15.4%5 GPIO/UART IRZNCHE IR
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uart_putchar('e');
uart_putchar('1');
uart_putchar('l");
uart_putchar('o");
uart_putchar('\n");

return 0;

}
void uart_drv_exit(void)
{

printk("uart_drv exit ok \n");

return;

}

module_init(uart_drv_init);
module_exit(uart_drv_exit);

2 IIAFRFRE WD
ﬁﬂ)\ﬂﬁﬂzagﬁl UART3 E@ open, release, read, write

open - 115200, 8N1 (init)
read - return 1 (getchar())

write - uvart_putchar() SXBANINET
release - null

ARG F A8 B 7 A8

struct file_operations fops =

{

I
init -> register_chrdev(245, "notmyttyS3", &f_ops)
exit -> unregister_chrdev(245, "notmyttyS3")

BB ST A
mknod myttyS3 c 245 3
MR FAF R 2 IR B

test write: echo "hello" > myttyS3
test read: cat myttyS3



example code

/* uart_drv.c */

#include <linux/kernel.h>
#include <linux/module.h>
#include <linux/fs.h>
#include <asm/io.h>
#include <linux/cdev.h>

MODULE _LICENSE("GPL");

#define UART_MAJOR 245

struct vart_sfr
{

int ulcon;
int ucon;

int ufcon;
int umcon;
int utrstat;
int uerstat;
int ufstat;
int umstat;
int utxh;

int urxh;

int ubrdiv;
int udivslot;

I
typedef struct uart_sfr USFR;
static volatile USFR *puart;

void uart_init(void)

{

#if 0

// see how linux set UARTO regs

puart = ioremap(0xe2900000, sizeof(USFR));
printk("reg ulcon = %x\n", puart->ulcon);
printk("reg ucon = %x\n", puart->ucon);
printk("reg ubrdiv = %x\n", puart->ubrdiv);
printk("reg udivslot = %x\n", puart->udivslot);
#endif

puart = ioremap(0xe2900c00, sizeof(USFR));
puart->ulcon = 0x3;

puart->ucon = @x7c5;

puart->ubrdiv = 0x23;

puart->udivslot = 0x808;

return;

}

int uart_putchar(char c)

{
while ((puart->utrstat & (1<<2)) == 0)

15.4%5 GPIO/UART IRZNCHE IR
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puart->utxh = c;

return 0;

}

char uart_getchar(void)

{

char c;

while ((puart->utrstat & (1<<0)) == 0)

;
¢ = puart->urxh;

return c;

}

int uart_drv_open(struct inode * inode, struct file * filp)

{

printk("uart open\n");
vart_init();

uart_putchar('o");
uart_putchar('p');
uart_putchar('e');
uart_putchar('n');
uart_putchar('\n');

return 0;

}

int uart_drv_release(struct inode * inode, struct file * filp)

{

printk("uart release\n");

uart_putchar('c');
uart_putchar('l");
uart_putchar('o");
uart_putchar('s');
uart_putchar('e');
uart_putchar('\n");

return 0;

}

int uvart_drv_write(struct file * filp, const char __user * buf, size_t count, loff_t *f_pos)
{

char c;

printk("uart write %d bytes\n", count);

c = *buf;



uart_putchar(c);

return 1;

}

15.4%5 GPIO/UART IRZNCHE IR

int uart_drv_read(struct file * filp, char __user * buf, size_t count, loff_t *f_pos)

{

char c;

printk("uart read %d bytes\n", count);

¢ = uart_getchar();

*puf = c;

return 1;

}

struct file_operations uart_drv_fops =

{
.owner = THIS_MODULE,
.open = uart_drv_open,
.release = uart_drv_release,
.write = uart_drv_write,
.read = uart_drv_read,

HH

struct cdev uart_cdev;
dev_t uart_dev_no;

int vart_drv_init(void)
{

printk("uart_drv init ok \n");

//register_chrdev(UART_MAJOR, "myttyS3", &uart_drv_fops);

// use cdev

uart_dev_no = MKDEV(UART_MAJOR, 3);
register_chrdev_region(uart_dev_no, 1, "myttyS3");
cdev_init(&uart_cdev, &uart_drv_fops);
cdev_add(&uart_cdev, uart_dev_no, 1);

return 0;

}

void uart_drv_exit(void)
{

printk("uart_drv exit ok \n");
//unregister_chrdev(UART_MAJOR, "myttyS3");
// use cdev
unregister_chrdev_region(uart_dev_no, 1);

cdev_del(&uart_cdev);

return;

127
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module_init(uart_drv_init);
module_exit(uart_drv_exit);

3 IR FHRERF

SINRSGREA, open, read, write, close
7£ read 0 write pOZEEREE, STIEEAM shell Thig

example code

/* test.c */

#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>

#include <stdio.h>
#include <unistd.h>

int fd;

char mygetchar(void)

{

char c;
read(fd, &c, 1);

// echo
write(fd, &c, 1);

return c;

}

void myputchar(char c)

{
write(fd, &c, 1);

return;

}

void myputs(char * s)

{
while (*s)

myputchar (*s++);

return;

}

void mygets(char * s)

{
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char c;

while ((c = mygetchar()) != "\r")
*s+t = ¢;

*s = '\0';
myputs("\r\n");

return;

}

int main(void)
{
fd = open("myttyS3", O_RDWR);

while (1)
{
char buf[512];

myputs("akaedu $ ");
mygets(buf);
myputs(buf);
myputs("\r\n");

#if 0

char c;

¢ = mygetchar();
myputchar(c);
#endif

}

close(fd);

return 0;

}

15.4.3 uart IXz)

#include <linux/module.h>

#include <linux/fs.h>// register_chrdev
#include <asm/io.h>

//#include <asm/uaccess.h>

#define MA 243
MODULE_LICENSE("GPL");

struct uart_sfr
{

int ulcon;

int ucon;

int ufcon;
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int umcon;
int utrstat;
int uerstat;
int ufstat;
int umstat;
int utxh;

int urxh;

int ubrdiv;
int udivslot,

Y

typedef struct uart_sfr USFR;
static volatile USFR *puart;
//#define printk noprintk

int noprintk(char * fmt, ...)

{

return 0;

}
#define PRINT(x) printk(#x " = 0x%x\n", x);

int uart_open(struct inode * inode, struct file * filp)
{

int major = MAJOR(inode->i_rdev);

int minor = MINOR(inode->i_rdev);

int * p;

int i;

printk("uart open: major %d, minor %d\n", major, minor);

puart = ioremap(0xe2900000, sizeof(USFR));
p = (int *)puart;

PRINT((int)p);
for (i = 0; i < sizeof(USFR)/4; i++)
{

PRINT(*p++);
}

puart->ufcon = @;

return 0;

}
int uart_release(struct inode * inode, struct file * filp)
{

printk("uart release\n");

return 0;

}

int uart_putchar(char c)



{

while ((puart->utrstat & (1<<2)) == 0)

’

puart->utxh = c;

return 0;

}

int myputchar(char c)

{
if (c == "\n")
uart_putchar('\r');

uart_putchar(c);

return 0;

}

int vart_write(struct file * filp, const char

{

int i;

printk("uart write\n");

printk("buf = %c\n", buf[0]);
printk("count = %d\n", count);

for (i = 0; i < count; i++)
{
myputchar (buf[i]);

}

return count;

}

int uart_ioctl(struct inode * inode, struct file * filp,

{
printk("uart ioctl\n");

printk("cmd = %d\n", cmd);

if (cmd == 19200)
puart->ubrdiv = 0xd5;

if (cmd == 115200)
puart->ubrdiv = 0x23;

return 0;

}

struct file_operations uart_fops

{
.owner = THIS_MODULE,

15.4%5 GPIO/UART IRZNCHE IR

__user * buf, size_t count, loff_t *f_pos)

unsigned int cmd, unsigned long arg)
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.open = uart_open,
.release = uart_release,
.write = uart_write,
.ioctl = vart_ioctl,

%

int uart_init(void)
{

int rc;

rc = register_chrdev(MA, "myuart", &uart_fops);

if (rc < 0)

{

printk("register chrdev failed! %d\n", rc);
return -1;

}
printk("uart init ok \n");

return 0;

}

void uart_exit(void)

{

printk("uart exit ok \n");
unregister_chrdev(MA, "myuart");
return;

}

module_init(uart_init);
module_exit(uart_exit);
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RIFES

BT A S IR A TR
BENRERLIETEFF

RS L IETEFF |

AL

LB THFH R — D FARFBRE R PR o X PRELinux B firg_desc[] .
B IRQFMIZ, Linux#EH — 1 irq_desc_tEIRLE AR IEAR, FATIEE M HIRQHE A

7, NR_IRQSPIRQFE N — 2 FEHirq desc[], HENLE include/linux/irq.h .

*

*

*/

BIELE ) irg_desc B —TiMfirqaction. T HHFE &% handler ) REL.
NAZ A R RE S

struct irg_desc - interrupt descriptor

@handle_irg: highlevel irg-events handler [if NULL, __do_IRQ()]
@chip: low level interrupt hardware access

@msi_desc: MSI descriptor

@handler_data: per-IRQ data for the irg_chip methods
@chip_data: platform-specific per-chip private data for the chip
methods, to allow shared chip implementations

@action: the irq action chain

@status: status information

@depth: disable-depth, for nested irq_disable() calls
@wake_depth: enable depth, for multiple set_irg_wake() callers
@irg_count: stats field to detect stalled irgs

@irgs_unhandled: stats field for spurious unhandled interrupts
@last_unhandled: aging timer for unhandled count

@lock: locking for SMP

@affinity: IRQ affinity on SMP

@cpu: cpu index useful for balancing

@pending_mask: pending rebalanced interrupts

@dir: /proc/irq/ procfs entry

@affinity_entry: /proc/irg/smp_affinity procfs entry on SMP
@name: flow handler name for /proc/interrupts output

struct irqg_desc {
irg_flow_handler_t handle_irg;
struct irg_chip *chip;

struct msi_desc *msi_desc;

void *handler_data;

void *chip_data;

struct irgaction *action; /* IRQ action list */
unsigned int status; /* IRQ status */

unsigned int depth; /* nested irq disables */

unsigned int wake_depth; /* nested wake enables */

unsigned int irg_count; /* For detecting broken IRQs */

unsigned int irgs_unhandled;

unsigned long last_unhandled; /* Aging timer for unhandled count */
spinlock_t lock;

#ifdef CONFIG_SMP
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cpumask_t affinity;

unsigned int cpu;

#endif

#if defined(CONFIG_GENERIC_PENDING_IRQ) || defined(CONFIG_IRQBALANCE)
cpumask_t pending_mask;

#endif

#ifdef CONFIG_PROC_FS

struct proc_dir_entry *dir;

#endif

const char *name;

} ____cacheline_internodealigned_in_smp;

extern struct irg_desc irg_desc[NR_IRQS];

/*

* Migration helpers for obsolete names, they will go away:
*/

#define hw_interrupt_type irq_chip

typedef struct irg_chip hw_irq_controller;

#define no_irg_type no_irg_chip

typedef struct irg_desc irq_desc_t;

irqaction4EFIE R 5 FHT & AR B BR A Ab BE R AL

struct irgaction {
void (*handler)(int, void *, struct pt_regs *);
/* BLOREOA SRR /
unsigned long flags;
unsigned long mask;
const char *name;
void *dev_id;
struct irqaction *next; /*FIFZRREREERY/
b

irq_desc_tfactionfif i1 SR —TirqactionZE M AIEER, FNEL MXE A REHLZE—
AR, BN E AL TR L — T irqctionZE /i FE ANactiond & .
Hw_interrupt_type AR aeH 3 AUHRIE -

IAEMUA SRR HIES, ©e— I MRNFEITHEs, HRAR—RIHEREHHiEst.
typename : 4R AGIEFIZHEE— METIERNE T

startup : FAFAAERITHIZSIIRQTF=AMEM. (FEA L SenabledR])

shutdown : 2% 1 A& SERIE HIBSAOIRQFTFA=AENE 4. (B L 5disablefd[R])

PAE = EEF RIS AT LU R T — 5k B R A
Irqaction: FHTCEREFEMRELE, GFHILZAHHT-

16.2.2 #J¥a1tirq_desc
WAL R
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M arch/arm/plat—s5p/include/plat/irgs.h

FATATAREAT SR

/* UART interrupts, each UART has 4 intterupts per channel so
* use the space between the ISA and S3C main interrupts. Note, these
* are not in the same order as the S3C24XX series! */

#define IRQ_S5P_UART_BASE@ (16)
#define IRQ_S5P_UART_BASE1 (20)
#define IRQ_S5P_UART_BASE2 (24)
#define IRQ_S5P_UART_BASE3 (28)

#define UART_IRQ_RXD (@)
#define UART_IRQ_ERR (1)
#define UART_IRQ_TXD (2)

#define IRQ_S5P_UART_RX@ (IRQ_S5P_UART_BASE® + UART_IRQ_RXD)
#define IRQ_S5P_UART_TX@ (IRQ_S5P_UART_BASE@ + UART_IRQ_TXD)
#define IRQ_S5P_UART_ERR@ (IRQ_S5P_UART_BASE@ + UART_IRQ_ERR)
#define IRQ_S5P_UART_RX1 (IRQ_S5P_UART_BASE1 + UART_IRQ_RXD)
#define IRQ_S5P_UART_TX1 (IRQ_S5P_UART_BASE1 + UART_IRQ_TXD)
#define IRQ_S5P_UART_ERR1 (IRQ_S5P_UART_BASET1 + UART_IRQ_ERR)

#define IRQ_S5P_UART_RX2 (IRQ_S5P_UART_BASE2 + UART_IRQ_RXD)

#define IRQ _EINT(x) ((x) < 16 ? ((x) + S5P_EINT_BASE1) \
: ((x) - 16 + S5P_EINT_BASE2))

#define EINT_OFFSET(irq) ((irq) < S5P_EINT_BASE2 ? \
((irg) - S5P_EINT_BASE1) : \
((irq) + 16 - S5P_EINT_BASE2))

#define IRQ_EINT_BIT(x) EINT_OFFSET(x)

IR ERSE

16.3 HETLIETZE

16.3.1 Linux JEApE L

I TR 22 3 1 irq_desc HIFIIAL, WITAILREN T i@ Wehw N - & Rahl &
R 15 A A0 PR B bR BSE A Bl i ra_desc FURIH o X R F A E W request _irq. FEMTE

linux/interrupt.h :

int request_irq(unsigned int irq,
irgreturn_t (*handler)(int, void *, struct pt_regs *),
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unsigned long flags,

const char *dev_name,
void *dev_id);

void free_irq(unsigned int irq, void *dev_id);

M request_irq IR[EZGEREEFHRENEEE & 0 ¥FaRmI), 82— 1 AR
5, WEPFE . RECRE] -EBUSY SRIE/R A —IK5h B &M FE R Rl & 2 A S5 8.
PREISEN T

unsigned int irq // iEKRPES
irgreturn_t (*handler) // ZFEAILIEREHEET. FRANVEAZEMITSAXNEHHNSELARCHIREE.
unsigned long flags // SrRMTEIRARRAERIERE(fFHEER) .

const char *dev_name //3X/ME$E4 request_irq IZEEBFTE /proc/interrupts SEBRFHIHRIEEE (F—h
E=g2l))

void *dev_id // FEHZFFTHIZMIES. EE— MREFANR, AL RRCRITAR AR AT aEE S IR s ARTE
e B O EHRX CRANAI R EFETET) . RPETEHHHE, dev_id A[RLRED NULL, BZFERXA
THEAR S LMAEIMATRNMFER. BATRAE" ST B "—ThEE] dev_id B— KPR

flags HA] LU ERIMLANT :

SA_INTERRUPT

HEMNT, XRA—ANRE"FHTAIE. PURLAIRIE MR IE RS F 2R F AR SRBAT XA B AR PR AR E L
B R) -

SA_SHIRQ

XMIFRINFH AT ATER B . HERBEETE = "— g iR .

SA_SAMPLE_RANDOM

MR NI A AL /dev/random F1 /dev/urandom {ERIFIINZRIL. XLELR & LESCIETIR EIRIE
IR B8 SRR B AR A AN BN e R 4. XEIFEH BN — 1 B B FFEH B4R s 12
A4, anRAREIRE AR ERBH AR BIF=A R0, R MREXMRE. R, Z—AE, RETFETZE BN
( B, —MHERSMZHEE), XMFEMIBRE -- ERNAASNAREMEARA. THEEELEERE
MRS AN LR E XA, Hlan, PEIREhZES AINBIH IR RSCF EAR A I A Tk . EZ
{£82F drivers/char/random.c fRIjER:.

REE TR request_irq () E—AIRQS, FHREMRMAAL IR,

T R R SRR R R A R T A

request_irq(IRQ_EINT@, key1_irg_isr, SA_INTERRUPT, "key2345irq", NULL);

IRQ_EINTOSZIRQE , keyl_irq_isr () ZALFHMREL . WFIZREURINAIE, ira_desc[IRQ_EINTO]
Hlactionfl BURF &8 M — T M BCirqactionsbHy, %45 Fhandlerfg[Alkeyl_irq_isr () o



16.3% TWTLEERF 139

16.3.2 /proc &0

TR Al — P EE PR R A B2 . — DTSR, R T — TR R
BRAWAETIE. MEWHR ERTE /proc/interrupts. NHFHEEE B — A bH#
2% Pentium }%%ﬁ:

root@montalcino:/bike/corbet/write/1dd3/src/short# cat /proc/interrupts

CPUO CPUT
0: 4848108 34  I0-APIC-edge timer
28 0 0 XT-PIC cascade
8: 3 1 I0-APIC-edge rtc
10: 4335 1 I0-APIC-level aic7xxx
[ 8903 0 I0-APIC-level uhci_hcd
12: 49 1 I0-APIC-edge 18042
NMI: 0 0
LOC: 4848187 4848186
ERR: 0
MIS: 0

F-TURTWT S, B IR PRTAIREL, BRI A T, BTUE

16.3.3 HIBTRIALIEITFE

HWTE S MBI A A B T8, T B AR IR TRQ-S- 45 BRI 1) Hh i 1] =
SELECPU .

CPUZICH TS, (R, RIEFWT A 25 2| IDT & HRAHR A IE K EL - T IRQ n
FIFWT, BRI EEEEIRQN_interrutp() .

VA do_IRQO BR%Y - ZRETEA T RIS - R EPWIRIRESENE, HEES
AR TRQ S 2R FP b BAASH/ER i raactionZE 28 Eaction, HUTII R AL

do {
status |= action->flags;
action->handler(irq,action->dev_id,regs); /*\EAB&&HIAMIBRET*/
action = action->next;
} while (action);

whilefEEARE FRA R L Z AW SHIHEIL . #57 RFdo_IRQO RBERERTH
PR, aE N do_softirg O PAATENHIET «

BRECE] ret_from_intriRHi, KEHEIEIHIIY -

SEFPRERS RS, FWTHIE S HE AR M ER SIS B IR AR ), X
BT A RFFDIIREA -

16.3.4 ZH15007

7E Linux W, —DERAIIH— “GRATI1SL” REH, —1 wait_queue_head_t
RAMLERY ., B XAE linux/wait.h . —PEEREBAGISL AT HEE CARIEAIL . (5 H :
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DECLARE_WAIT_QUEUE_HEAD(name);

BETNAS,

wait_queue_head_t my_queue;
init_waitqueue_head(&my_queue);

Y- PHREEER, EXEMUEEEEFELESMRE. T2 EEERIR, £
TREAR AR DA E FHR BRI R EDRIR EAEFFIFRMFEIENE. Linux AR E
IR BT T 2R — DB L, BN wait_event (L) : BLEE T OIEREAR A TY
AR E R AR A

wait_event Eﬁﬂ%iﬁf%:

wait_event(queue, condition)
wait_event_interruptible(queue, condition)

AR e B AR AR R A R AR wake up. BHIILMER (HEBRIMAEREHS 2

)

void wake_up(wait_queue_head_t *queue);
void wake_up_interruptible(wait_queue_head_t *queue);

wake_up MAERFTH FI7EL BN L ERHRHE (REXIMER IR EE 2 —L, 1nfFE
B2 EHREF) . Hi #IJE (wake_up_interruptible) [RH'E H O 2T —~ 0] R
FIBEAR. B, X 2 MEAHXSE QSRR W EER)

16.3.5 SEHIfCHS

SEFR b, RBIR{FER wake up WIHRAREMEH wait_event , wake up_interruptible
WRREFH wait_event_interruptible.

SCH—ANE T8 BAT AR A R MOX R s BB AR R B O REAR . TR TN
—MHRBREE XS, I R REE . X MT R T EP) read F1 write JjIASE
I :

static DECLARE_WAIT_QUEUE_HEAD(wq);
static int flag = 0;
ssize_t sleepy_read (struct file *filp, char __user *buf, size_t count, loff_t *pos)
{
printk(KERN_DEBUG "process %i (%s) going to sleep\n",
current->pid, current->comm);
wait_event_interruptible(wg, flag != 0);
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flag = 0;
printk (KERN_DEBUG "awoken %i (%s)\n", current->pid, current->comm);
return @; /* EOF */

}
ssize_t sleepy_write (struct file *filp, const char __user *buf, size_t count, loff_t *pos)
{

printk(KERN_DEBUG "process %i (%s) awakening the readers...\n",

current->pid, current->comm);

flag = 1;

wake_up_interruptible(&wq);

return count; /* succeed, to avoid retrial */
}

FEEXMIFH flag ZREMMH. EN wait_event_interruptible & — AR
NEGM, BAVMEH flag ROl BB

16.4 GPIO/UART Hr{XAE ST

16.4.1 MEXXH
16.4.2 HHTHEZRHE

//#include <linux/kernel.h>
#include <linux/module.h>
#include <linux/sched.h>
#include <linux/fs.h>
//#include <asm/uaccess.h>

int flag = 0;
#define MA 134

wait_queue_head_t myqueue;

ssize_t myread(struct file *fl, char * buf, size_t size, loff_t * loff)
{

printk("myread() begin!\n");

printk("myread() &flag = %p\n", &flag);

printk("myread() wait begin!\n");
wait_event_interruptible(myqueue, flag != 0);
flag = @;

printk("myread() wait end!\n");

//return sizeof(int);
return 0;

}

int mywrite(struct file *fl, const char * buf, size_t size, loff_t * loff)
{

printk("mywrite() begin!\n");

printk("mywrite() &flag = %p\n", &flag);
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printk("mywrite() wake up begin!\n");
wake_up_interruptible(&myqueue);

flag = 1;

printk("mywrite() wake up end!\n");

return 1;

}

struct file_operations fops =

{
.read = myread,
.write = mywrite,

s

int int_init(void)
{

int rc;
printk("int init\n");
rc = register_chrdev(MA, "mychar", &fops);

if (rc < 0)

{

printk("register failed\n");
return -1;

}
init_waitqueue_head(&myqueue);

return 0;

}

void int_exit(void)
{
printk("int exit\n");

unregister_chrdev(MA, "mychar");

return;

}

module_init(int_init);
module_exit(int_exit);

16.4.3 GPIO HHF{XHE

#include <linux/module.h>// module_init
#include <asm/io.h>// ioremap

#include <linux/fs.h>// file_operations
#include <asm/uaccess.h>// copy_from_user
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#include <linux/sched.h>// wait_queue

#include <mach/gpio.h>// S5PV210_GPH2
#include <mach/regs-gpio.h>

#include <linux/interrupt.h>// requst_irq
#include <linux/irq.h>// IRQ_TYPE_EDGE_BOTH

MODULE_LICENSE("GPL");
#define MA 240

volatile int * pbtn;
static int ev_press = 0;

wait_queue_head_t btn_waitq;

static int irq;

struct btn_desc
{

int gpio;

int number;
char * name;

%

static struct btn_desc btns[] =
{
{ S5PV210_GPH2(@), @, "KEY®" },
{ S5PV210_GPH2(1), 1, "KEY@" },
{ S5PV210_GPH2(2), 2, "KEY@" },
s

static irqreturn_t btn_irq_handler(int irq, void * dev_id)
{
printk("btn irq handler !!!\n");

ev_press = 1;
wake_up_interruptible(&btn_waitq);

return IRQ_HANDLED;
}

int btn_drv_open(struct inode *inode, struct file *filp)

{
int major, minor;
int err;

major = MAJOR(inode->i_rdev);
minor = MINOR(inode->i_rdev);

printk("btn drv open: major %d, minor %d\n", major, minor);

irq = gpio_to_irq(btns[@].gpio);
printk("irq = %d\n", irq);

143
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// see include/linux/irq.h for more types

//err = request_irq(irq, btn_irg_handler, IRQ_TYPE_EDGE_BOTH,
err = request_irq(irq, btn_irq_handler, IRQ_TYPE_EDGE_FALLING,
"btn@", NULL);

if (err)

{

printk("request irq failed!\n");

}

printk("request irq ok! err = %d\n", err);
init_waitqueue_head(&btn_waitq);

return 0;

}

ssize_t btn_drv_read(struct file *filp, char __user * buf, size_t count, loff_t *f_pos)

{
printk("btn read!\n");

wait_event_interruptible(btn_waitg, ev_press);
ev_press = 0;

return 0;

}

ssize_t btn_drv_write(struct file *filp, const char __user * buf, size_t count, loff_t *f_pos)

{
//char kbuf[128];

//buf[count] = "\@"';
printk("btn drv write %d\n", count);

// printk("buf = %s\n", buf);
// printk("buf at %p\n", buf);
printk("count = %d\n", count);

// copy_from_user(kbuf, buf, count);
*pbtn = buf[0];

// printk("kbuf = %s\n", kbuf);
// printk("kbuf at %p\n", kbuf);

return count;

}

int btn_drv_release(struct inode *inode, struct file *filp)
{

printk("btn drv release ok!\n");

free_irq(irqg, NULL);

return 0;

}
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struct file_operations btn_fops =
{

.owner = THIS_MODULE,

.open = btn_drv_open,

.read = btn_drv_read,

.write = btn_drv_write,

.release = btn_drv_release,

%

static int btn_drv_init(void)
{

int rc;

printk("btn init \n");

pbtn = ioremap(0xE0200284, 4);

//*pbtn = 0;

rc = register_chrdev(MA, "akae", &btn_fops);
if (rc < 0)

{

printk("register failed\n");

return -1;

}

printk("register char ok %d!\n", rc);

return 0;

}

static void btn_drv_exit(void)
{

printk("btn exit \n");

//*pbtn = OxF;
unregister_chrdev(MA, "akae");

printk("unregister char ok!\n");

return;

}

module_init(btn_drv_init);
module_exit(btn_drv_exit);

S,
arch/arm/mach—s5pv210/include/mach/gpio.h:175:

#define S5PV210_GPH2(_nr) (S5PV210_GPIO_H2_START + (_nr))

arch/arm/mach—s5pv210/include/mach/gpio.h
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S5PV210_GPIO_H2_START = S5PV210_GPIO_NEXT(S5PV210_GPIO_H1),

#define S5PV210_GPIO_NEXT(__gpio) \
((__gpio##_START) + (__gpio##_NR) + CONFIG_S3C_GPIO_SPACE + 1)

#define S5PV210_GPIO_H2 NR (8)

WM gpio HARGHWS irq

drivers/gpio/gpiolib.c:1575: * __gpio_to_irq() - return the IRQ corresponding to a GPIO
drivers/gpio/gpiolib.c:1583:int __gpio_to_irq(unsigned gpio)

/**
* __gpio_to_irq() - return the IRQ corresponding to a GPIO

* @gpio: gpio whose IRQ will be returned (already requested)

* Context: any
*

* This is used directly or indirectly to implement gpio_to_irq().
* It returns the number of the IRQ signaled by this (input) GPIO,
* or a negative errno.

*/

int __gpio_to_irq(unsigned gpio)

{

struct gpio_chip *chip;

chip = gpio_to_chip(gpio);

return chip->to_irq ? chip->to_irg(chip, gpio - chip->base) : -ENXIO;
}

EXPORT_SYMBOL_GPL(__gpio_to_irq);

arch/arm/mach—s5pv210/mach-mini210.c

arch/arm/mach—s5pv210/mach-mini210.c:2128: .init_irq = s5pv210_init_irq,

arch/arm/mach—s5pv210/cpu.c:150:void _ init s5pv210_init_irq(void)

arch/arm/plat—samsung/include/plat/cpu.h:51:extern void sSp_init_irq(u32 *vic,
u32 num_vic):

arch/arm/plat—s5p/irq—eint.c:217:int __init sSp_init_irq_eint(void)

16.4.4 UART FRER{CHE

#include <linux/module.h>

#include <linux/fs.h>// register_chrdev
#include <asm/io.h>

#include <plat/map-base.h>

#include <plat/regs-serial.h>
//#include <asm/uaccess.h>

#define MA 243



MODULE_LICENSE("GPL");

struct vart_sfr
{

int ulcon;
int ucon;

int ufcon;
int umcon;
int utrstat;
int uerstat;
int ufstat;
int umstat;
int utxh;

int urxh;

int ubrdiv;
int udivslot;

s

typedef struct vart_sfr USFR;

static volatile USFR *puart;
static volatile USFR *puart2;

//#define printk noprintk

int noprintk(char * fmt, ...

{

return 0;

}

#define PRINT(x) printk(#x " = @x%x\n", x);

#include <linux/irg.h>
#include <linux/interrupt.h>// request_irq

// see it in arch/arm/plat-s5p/include/plat/irgs.h
#define UART_RX (28 + 0)
#define UART_ERR (28 + 1)
#define UART_TX (28 + 2)

int flag = 0;
wait_queue_head_t

int myputchar(char);

char outputc;

16.4%5 GPIO/UART PRI AESEE

static irqreturn_t uart_read_irq_handler(int irq, void * dev_id)

{

char c;

printk("in read irq!!!\n");

flag = 1;

wake_up_interruptible(&uart_waitq);

i

147
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¢ = puart2->urxh;
myputchar(c);

return IRQ_HANDLED;
}

static irqreturn_t uart_write_irq_handler(int irq, void * dev_id)
{

static int i = 0;

printk("in write irq!!! %d \n", i++);

puart2->utxh = outputc;

disable_irg_nosync(UART_TX);
//disable_irq(UART_TX);

return IRQ_HANDLED;
}

int uart_open(struct inode * inode, struct file * filp)
{

int major = MAJOR(inode->i_rdev);

int minor = MINOR(inode->i_rdev);

int * p;

int i;

int ri;

printk("uart open: major %d, minor %d\n", major, minor);

// puart = ioremap(0xe2900000, sizeof(USFR)); // uart@
// puart = ioremap(0xe2900000, 0x10000); // uart@
puart = S3C24XX_VA_UARTO;

puart2 = ioremap(0xe2900c00, sizeof(USFR)); // uart3
// puart2 = S3C24XX_VA_UART1;

p = (int *)puart;

PRINT((int)p);

for (i = 0; i < sizeof(USFR)/4; i++)

{

PRINT (*p++);

}

// puart = (USFR *)(((int)puart) + 0xc000);
// puart->ufcon = @; // fifo is important!
p = (int *)puart2;

PRINT((int)p);

for (i = 0; i < sizeof(USFR)/4; i++)

{

PRINT (*p++);

}

puart2->ucon = @0x7c5;
puart2->ubrdiv = 0x23; // 115200
puart2->udivslot = 0x808; // 115200
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p = (int *)puart2;

PRINT((int)p);

for (i = @; i < sizeof(USFR)/4; i++)
{ PRINT(*p++);

}

#if 0

puart->ulcon = 3;

puart->ucon = @x7c5;

// puart->ufcon = 0x111; // fifo is important!
puart->umcon = 0;

puart->ubrdiv = 0x23; // 115200
puart->udivslot = 0x808; // 115200
#endif

ri = request_irq(UART_RX, uart_read_irg_handler, @, "read_irq", NULL);
if (ri)

printk("request irq %d failed! ri = %d\n", UART_RX, ri);

else

printk("request irq %d ok! ri = %d\n", UART_RX, ri);

init_waitqueue_head(&uart_waitq);

ri = request_irq(UART_TX, uart_write_irq_handler, @, "write_irq", NULL);
if (ri)

printk("request irq %d failed! ri = %d\n", UART_TX, ri);

else

printk("request irq %d ok! ri = %d\n", UART_TX, ri);

printk("uart open finished!\n");

return 0;

}

int uart_release(struct inode * inode, struct file * filp)

{

printk("uart release\n");

free_irq(UART_RX, NULL);
free_irq(UART_TX, NULL);
printk("free irq %d ok! \n", UART_RX);
printk("free irq %d ok! \n", UART_TX);

return 0;

}

#if 0
int uart_putchar(char c)

{
while ((puart->utrstat & (1<<2)) == 0)

r

puart->utxh = c;
#if 1
while ((puart2->utrstat & (1<<2)) == 0)

’
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puart2->utxh = c;
#endif

return 0;

}

#else

int uart_putchar(char c)

{

// uart@ putchar using polling

#if 0

while ((puart->utrstat & (1<<2)) == 0)

’

puart->utxh = c;
#endif
printk("uart putchar %c(%d)\n", c, c);

// uart3 putchar using irq
outputc = c;
enable_irq(UART_TX);

return 1;

}
#endif

int myputchar(char c)

{
if (c == "\n")
uart_putchar('\r');

uart_putchar(c);
return 0;

}

int uart_read(struct file * filp, char

{
printk("uart read\n");

_user * buf, size_t count, loff_t *f_pos)

wait_event_interruptible(uart_waitq, flag != 0);
flag = 0;

return 0;

}

int vart_write(struct file * filp, const char

{

int i;

_user * buf, size_t count, loff_t *f_pos)

printk("uart write\n");

printk("buf = %c\n", buf[0]);
printk("count = %d\n", count);
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for (i = 0; i < count; i++)
{

//myputchar (buf[i]);
uart_putchar(buf[i]);

}

// myputchar (buf[0]);

return count;

}

int uart_ioctl(struct inode * inode, struct file * filp, unsigned int cmd, unsigned long arg)

{
printk("uart ioctl\n");

printk("cmd = %d\n", cmd);

if (cmd == 19200)
puart->ubrdiv = 0xd5;

if (cmd == 115200)
puart->ubrdiv = 0x23;

return 0;

}

struct file_operations uart_fops =
{

.owner = THIS_MODULE,

.open = uart_open,

.release = uart_release,

write = uart_write,

.read = uart_read,

//.ioctl = uart_ioctl,

¥

int uart_init(void)
{

int rc;

rc = register_chrdev(MA, "myuart", &uart_fops);
if (rc < 0)

{

printk("register chrdev failed! %d\n", rc);

return -1;

}
printk("uart init ok \n");

return 0;

}

void uart_exit(void)

i
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