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H: 723470 A M=)V HETIE, BAEAR— RO Linuk v =27 /L& ZSRTEE 0,
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— ZXOBARR— FIZH KERy D a2 — NIk e LCEM L £,
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[51 LED3 2l PP ONDD_EYS 3
e R0 1K
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51 LED4 ":: D_SYS_33
LED Rin 1%
LED®[a]#[X]

Y S = A V= Y .

MR 7 LEDL ZRsk LT, iR
Ar=mDATANKE_COL_1/CF_DATAQMHL_D7/GPJZ_0 Eg << LED! (5] e
XremDATATKP_COL_#CF_DATANMHL_DS&GPJZ_1 " LEDZ [15]
XWﬁmDATﬁRKP_CHl_NEF_DH“A%MFH_DWGPJ?}P{%;———————————g LED3 (15
X¥memDATATKP_COL_4CF_DATAIMHL_DMOGPJZ_Z=2Y <¢ LED4 3

LEDY'V EA T 7T A
LED1. 2. 3. 4/ZCPUKR— KU Y —=R GPJ2.0. 1. 2. 3ZMHLE£7,

B_H ulTAEE

SERRI—RNIE, 747 RV lled_s #2H LT E3n, (F:ZOFa2— I TATEH, 2—%F—
DY BNWEFT L2012, T _XTCOa— KN axr M a2ERET,)

1. start.S

HERE 225 7T, Mini210S @ 4 5@ LED % mAT T DIZITRD 2 D AT v T3 0 £, -

AT w71 LY AKX GPI2CON Zi%E LT, GPJ2 0/1/2/3 4 ¥ > % i IHEREICHHEE L £ 9,

AT w72 LY AKX GPI2DAT 120 &EXIAL, GPI2 0/1/2[34 B> iFe—HHIC LT, 45D LED 7 v
TINRAT UET T, BEkT 5 GPI2DAT |2 0 #E X iATe & GPI2_0/1/2/3 4 13/~A H 112 LT, 4 5D LED
TUTBHLET,

FFED 2 5OFIAIL, startS DA A VNETHD T, bo i LWarr7vr 7 UmBIEGNU 77
Zmoty TSR TEI 0N,

2. Makefile

a— R

led.bin: start.o

arm-linux-ld -Ttext 0x0 -o led.elf $*

arm-linux-objcopy -O binary led.elf led.bin
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arm-linux-objdump -D led.elf > led_elf.dis

gcc mkv210_image.c -0 mkmini210

Jmkmini210 led.bin 210.bin

%.0: %.S

arm-linux-gcc -0 $@ $< -c

%.0: %.c

arm-linux-gcc -0 $@ $< -c

clean:

rm *.0 *.elf *.bin *.dis -f

I Makefile (2 DWW CELH L &9, = —3 —I% Makefile ®7 ¢ L7 b U FCTmake 2~ > REFETT D L,
VAT DFTRD LD ITEREEAFATLET

27> 71 arm-linux-gcc-0$@ $<-c ZFEITL . U7 4 L7 NURNOT BTV 774 LECT7A/V%.0
T AN ANV LET,

A7 w7 2 arm-linux-ld -Ttext 0x0 -0 led.elf $"%FEITL, 0o 77 AV Zelf 77 AL AL LET,
-Ttext 0X0 (X702 7T 478 0X0 THEITT 5720, BUERET 22— FAT RL R EBRB RNV, (FEER
T RUATHIATTEET ;

A7 73 arm-linux-objcopy -O binary led.elf led.bin 21T L. elf 7 7 A L ZHiH L, BHFAR— FTHELT
TX5bin 77 A NVICERLET ;

A7 w7 4  arm-linux-objdump -D led.elf > led_elf.dis 54T, elf 7 7 A V& W T EL 7L LTDIS 7 7
AVRAFEL, TAY TORFIERTE ET

A7 75 mkmini2l0 T led.bin 7 7 A /L&A L T, mkmini210 X mkv210_image.c THmpk L £7, 7
LV MBI mkv210_image.c BIEFLIIZ S8BT & ;

3. mkv210_image.c

A R 5 S5PV210 S0 (S5PV210_iROM_ApplicationNote_Preliminary_20091126.pdf) &5~ 7™
~==7 )V (S5PV210_ UM_REV1.1.pdf) ZZH L. S5PV210 #Eh#% X5 I2ER IROM D 21— R &2 34T L
TRERIMEEAITOET ; SE TR BB »— K7 =7 ® NAND Flash £721£SD 1 — RO 7 — h 7 /34 X
DEAID 16K DT — 4 % IRAM HIZFEAIY £3, 2D 16K OFT —Z DYWL 16 /314 R T—DODF = v 74
MMERH Y FF, T —F &3 —F 5K S5PV210 1L bin 7 7 A A O OFEFE L, RICTF = v 7 &g
LET, FLWESIIT 07T L2347 Lk, ThUNOHEIEFIELET, £D72DiZ, S5PV210 TH
179 % bin 7 7 A VITAER 16 /31 FOEHAZRFHES, 16 1 MITF = v 7 P LAERPEGENE T,
mkv210_image.c 1 ARM9 7 4 —F LD 7 7 33 2 TH T, bin 7 7 A /W2 16 /N FOFHEZ IR 5
EEALET, mkv210_image.c = THEREIZIR D X H 12720 9 ¢

AT w71 16K /N 7 7 ORLE ;

A7 w72 led.bin & buffer DAEE Y D 16 /N1 N FE TREAIAALET

ATy 73 Fxy I YLEHEL, Fxv 7% h% buffer ® 8~11LIZRIELET ;
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AT w74 16k ® buffer 2 210bin IZ= E— L F 7 ;

16K /N> 7 7 —(buffer) (210.bin)

16byte ~> N led.bin

Fry 7Y AEFEHF—a— NI TFio@E) T7 .

a = Buf + SPL_HEADER_SIZE;

for(i=0, checksum=0;i<IMG_SIZE - SPL_HEADER_SIZE; i++)

checksum += (0xO00000FF) & *a++;

= — N mkv210_image.c I[ZIIBEICFEFICEE RERA GO 9, =2 —F — B F CHBICHARD Z LN T
£7.

E=H a—FRarvqperurssIvs - £

SDH— K%ZPCIZ7Z7EALT, FedorafisK C Rl a2~y REFEITLET

#cdlled s

# make

# chmod 777 write2sd
# Jwrite2sd

make % SE17%. 210.bin 7 7 A MITAER L 97, Jwrite2sd EIT L, binidsd h— K7 ¥ 11c7 w7
Y LET, sd h— ROyt s #1320 T, 87 ZH% A XL 512 N4k, SD EBFE, IROM Ofift=— R
T Z 1pba—Reav—LEd, write2sd (A7 V7 R 77 A0 T, AEIFRO X D272 7 ¢
#1/bin/sh
sudo dd iflag=dsync oflag=dsync if=210.bin of=/dev/sdb seek=1
dd (FEZAAL L FEAIY a~> FT, if (3@A, o fIXHJ), see klT®Z ¥ 1 hHEXAL L EK
LET,

HEE :SDBXESD I— KODTNA R/ —FRELET, 2 —D=—XJS LT/ —  aLETLH L
NTExET, BRIl EEA,

EINE  ERBZR

SD #7— K% Mini210S |2 A LC.SD 7 — Rz i#h - @E L 7 ROBG 2R TX £9: LED
DEFSIRLET, RO A 70 7T A TTRTO LED NEMT5 2 ERERIC
EENLE L7, ZZ2TOEMIE, CPU DR ESTZIEN VD, v F Ry 7 Uty MEREIZ K
D, CPUNRYEY hENDITTTTN, a—Rlled s HFFEITU 4 v F Ry 72472752 &
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H LWL, B T7a T AN ERIEILELEZOZ & T, ZORBEIZOWT, ROE
TIMHE L £,

=1 =

#H—H IROM & IRAM DO FIHIDFRH
S5PV210 (213 64KIROM & 96K IRAM Z & A £ 3, ¥ A7 LMEEIFHE IROM & IRAM I[Z4EAF L T
WET, IROM & IRAM DA L—U A= T FESHR L TLZI0,

S5PV210 OEBI 7 r& &

Address Size Description Note
0x0000_0000 | Ox1FFF_FFFF | 512MB | Boot area chgrsg‘z‘f ;fc?é"e“ depending on
0x2000_0000 | Ox3FFF_FFFF | 512MB | DRAM 0
0x4000 0000 | Ox7FFF_FFFF | 1024MB | DRAM 1
0x8000_0000 | Ox87FF_FFFF | 128MB | SROM Bank 0
0x8800_0000 | Ox8FFF_FFFF | 128MB | SROM Bank 1
0x9000 0000 | Ox97FF FFFF | 128MB | SROM Bank 2
0x9800_0000 | 0x9FFF_FFFF | 128MB | SROM Bank 3
0xA000_0000 | OXA7FF_FFFF | 128MB | SROM Bank 4
0xA800_0000 | OXAFFF_FFFF | 128MB | SROM Bank 5
0xBO0O_0000 | OxBFFF_FFFF | 256MB 8{’3‘%’:’3"2?; ':Q';ER
0xC000_0000 | OXCFFF _FFFF | 256MB | MP3_SRAM output buffer
0xD000_0000 | 0xD000_FFFF 64KB | IROM
0xD001_0000 | 0xD001_FFFF 64KB | Reserved
0xD002_0000 | 0xD003_7FEF 96KB | IRAM
0xD800_0000 | OXDFFF_FFFF | 128MB | DMZ ROM
0XE000_0000 | OXFFFF_FFFF | 512MB | SFR region

B BEAF—FT I —HF R

VAT LAOREIREIZIE, IROM F D2 — RE2FETL, @EAEL LET, BEARMARFIETFRROmY T9
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. H&ﬁé\\*i H ﬁi‘* 7 ) — A, FRRDRRE?

AA7 7 aP—RbARICTS

AT 71 U F Ry TE2HLD

A7 w7 2icache Z#HL ;

AT w73 AE T =N ;

2Ty T4 Tay s ERE

A7 w75 (NAND/SD /D> F v R) BarOEERMAHM L, Ty /P52 F=v 7 LET, £
D% T — T3 A0 B DOPIE 16K £ TO =2 — K% IRAM 0xD0020000 |22 & — L £ ;

2776 BXFaUT 4EF— RRTUICR-TWERE, BAMTF v 7 2FTLET

25 7 7IRAM 0xD0020010 7 KL A2V % > 7 LT, ETFLETET ;
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BET 7/ aP—R2bHEIcT 5
iROM ROM Start

- Disable watchdog
- | Gache inftialization

Jumip

DeapSiopiSRAM
refention)

- Stack and variabla
initialization

v

<Init SysCon>
- Set Clock Devider
- Set Lock Time
= Start PLLIMPS valua)
= Sat Source clock

'

Y Y Y Y ¥ ¥

One | NOR | SO |UART/
MAMND | Flash [MMC | USE

330 [NAND

Go o BL1

IROM &y —7r v A
%1 % LED % ST 2 Offai b ¢, 7 1 7' Z A 210.bin (35 #& IRAM 0xD0020000 DE4ET KL A2 2 B —
SNET, ETLL A RO~y FRZDTNET DT, 2— ROEDBALT L A5 0xD0020010 TI-,
ZD7H EFROAT » 7 71X IRAM 0xD0020010 7 KL A x LTy — A B LET, —H,
IROM =2 — NiE, BElC U 4+ v F Ry ZBALE LD T, ZHUIENDOETFETY L v F Ry 7 a7 I A
BT L2 THHRB O — 7 U ARIE L EfTTEH0BMB T, KOFETIE, HAIXFH T+ v T Ky
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TEEIEL, COBBETFORHTZLICLED IROM Da— RE T AN L, AX v 7 2B E LR AR LE
7,

BIVE UxvF Ry Z72BL5L CEEORUHL
B UxvF Ry TR

U vF Ry 7 OKENL, CPUDOEIMEZER T LT, /A ARV AT AL T =R EORENR T L
BRI TELRET RS EHEOMAFEEZHRTL2 2 LR = 22 TT, PWM, U4 v T Ry ZR3cs
A~v—HEDRH Y ET, MEHEDEWVX, VAT KT DFASEZAILTH2 VY N T FTARRKETE
FT.PWM X A v RNZDOERENRH Y FH A, ROETIHFELWFRNAH D £, ZZTIFHAL DA T,

B_Hi us T LKA

SERRa—RiE, T4 L7 FU 2led_s wtd ZHREL X0,

1. start.S

lled_s wtd =— R & bh#g LC, 22— R 2.led_s_wtd TIXRDO mAENET ¢

1) FEICY Yy MU Ty FEFHLT, LY AX WICON IZ 0 Z#HEIALDS

2) CBI% &M L CRIERREZ EBLL . Z L C, IROM i — RIZA Y v ZIZICEET 20 E 2 ET
ARLET;

B C BN — 2B A E T, 2— NEIRkD LB TT

void delay(int r0)

{

volatile int count = r0;
while (count--);

}

T RA VD C BEBA O TR, B OB 4 SZBZ WG E, 10~ D4 5O LTV AZZEH LT
I ARIELET ;4 DU ERGE TIEOERY OMOsI1BIZA Y » 7 2t L THELET ., delay()iz—>D
FIE720F T, rod THEXLET, £72. volatile (T340 TN HEhRELTZ O a— R HE LIEEREGE
KB TERNWEZSSTEOIZ, BMT25HDTY, Makefile & write2sd 1ZRTD 7 1 7 F MIZERIR 2N DT,
Lte, 74 L7 MU La— RFEERRWGE . FRCHITE L EEA,

B a—FRarv XA FuslS5IVT0ET
SDH—KZPCIz7Z7EALT, FedorafisKR C Rt a2~y REFEITLET
#cd 2.led s wtd

# make
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# chmod 777 write2sd

# Jwrite2sd

make% 34714, 210.bin7 7 A TR L E T, Swrite2sdFE T L, binidsdh— K& 7 #1L7m r
TFIVITLET,

EINE  ERBZR

SD #7— R% Mini210S |2 A LC.SD 7 — Rz it#h-@E L 7 ROBG 2R TX £9: LED
DEFEERLET, . FEITU A T Ry TR vy MU LTc, [FIFFIZ IROM @O 22— R
2By I EBRELTWAZ LA LET, 22 COELAL: 2871 /T L8 C SEEOEEMNIE
AR T Z &5, IROM 22— RICA Y v 7 R E LT EREATE T2 2uia s X1 v
25 C B Z FF OV 3R, SO I L, BIEIRIERAF & EFR Y . —R R ZE R ORF 72 Bl X
Z o 7 BB, delay()BI%L T count —HF7R BT, a7 T ANIEFICFATTHE AL v I D
BREHAATE T,

BVE RZyI7REL CEFHFTLED 24T

E—E CBEBEMOHTHEI, RICRAZ v 7 2RETHHE .

1. AZ v 7 ORIKHIE

1) RAF ;

2) BIEZEL : TR T Y a— KM LCEEEZ MO IITIE, SIEMERD S ;

3) —HEEB AT  IER e — DV v R TR HBNAERR LT — R ORI RE 2 & 2 E T
2. HARMICHILA
1) —RAF
Bk, FUEPRAET LHLGC. B AFERT 2 0ERSH Y £9, Thne, —HgEInH, BiGx
EET 52 LT TEERA, 22O TIE, CPUMEBIRFIC L VA X o Lz flx LY A ZR0,
R172E, ZLTCINHD LI R DEERAAET, HHEY 7L —F Vv 7 LIETT20EGAT, B
DFEITH LI AZPERTH120T, WiOF—F PSS ET, Lin-> T, BETFOH LORNZ, Zh
HBDOLVVAZIREDT— ) EE—RRF LT (A¥ v Zpush), BT LIZRY (A¥ v Zpop), v —v
AR LET, TN TCPUREFICKDOIESNFFIT T ET,

LY RAX DIEERAFT HIIE, @I pushfE B EZ A L ET, IS T DLV RAZ O —D>THOTAX v
I ERFLET, WbWwH A v ZpushTT, £ LT LFEEENFATR T LI, POPHZMNUMH
L, AZ v I DL T2MEEROVE L, ST oL VAFICEZET, WbpDHAX v ZpopTT,
RELIELYAZOHIZ, LROEHEFENTET (BLav e FTUVY 7 95L, PCOEIXZLRIC
RESNDATT), TLTH T L—FUBETTHL, AX v 7L LROMEERV LT, PCiZhx
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.:_3__ T RE~oNR H&ﬁ/i:\$i E] %5“ 7 / = ‘,‘/\‘F* (i, FRRATTR?

AA7 7 aP—RbARICTS

T, INTHTEBOEFRY NERTEET,

2) BlEZTEL

%< O%G . CEREMNBEEAFOH RIS, BEICIEE 52 £d., 2L TCav (I Trey 7 U E6E
CEBT DRHZIE, BRI T DRERH Y F3, — T 7 B AL 52 IR EEEE L RBLL £,
RAFIZOWNTIEL, ZODHANDH Y £7, —2. SIEBEROEP4>Z B2V E T, LY AZR0~R3T
BELET, IO — U REFTHICV VA DEEARFELE LI2DO T, BUEIXT A R 27— T, 5%
ZESZENTEET,

H =D, BIBOEPAEB A D56, VIVAZRREDERFADT, AZ vV EFATHLERS Y F7,

3) —HFRREEIIA X v 7R TE
RS D IFRH 0 — I NVERRo a3 TN AR AR D — A A S £,

B_fE BT DHFIRE

SERRA—RIE, T4 L7 hU 3led_c_spEBIL TS0,
1. start.S
AEETIL, CRAECHRIA & B IEREREAZ FEHL L £, 22— R3led_c_splcd ¥ £9, . start. SOFEENIRD & B
G
27y 7 1 Uy F RNy Z7%ZMALD ;
AT T 2 AE YT EHRETD
27 w7 3CE%kled_blink () ZFFOM L, LED2SmliA EH L £,
A2y T HBEL, ThOL, pLIAZEZRETLHIETHL, HRAEY ZEATHT, 22T
0xD003_7D80IZfi5m L CWE 3, AL Tomy T -
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AA7 7 aP—RbARICTS

0xD003_BOO0

_—

External
1288
0xDO03_TFAD Copy Function
IRQ
Stack 51ZB
0xD003_TDAD
SWC
Stack 1.5KB
0003 _T780
Signature 5128
0xDO03_T580
Global Variable 2568
0xD003_T480
Exception
1268
0xD003_T400 Vector Table
RW ! ZI region
Heap
OxDO003_5400 EKB
Intarnal
SRAM
DEKB Reserved
BL1
(variable size) - BL1 start address
0xD002_0000 BL Haader b 4 WERD 0xD002_0010
Dxc Ragarved (shauld ba 0]
0x0000 FEFF 0uB CheckSum (User wrile]
- ¥ * = [ ] Oxd Feasarved (should b 0]

IROMPERZEfE O FI 0 24 T
IROM [T =t — RFEEDSPIZOXD003 7D80T, VLA DEIE-> CEIFACHKEL, 2— R& EEX LR
WD IR ETHIUTOK T,

2. led.c
led.cix. 2>DCEI%23% 0V £4°. led_blink () IZLED®D 53K, delay () I1TEEMKREZER L £+, a—FK
[ZRDB\Y T
void delay(int r0) Il FESE
{
volatile int count = r0;

while (count--)
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void led_blink() Il LED s
{
GPJ2CON = 0x00001111; her-aryzsXa=lb—vay»
while(1)
{
GPJ2DAT =0; /I LED on
delay(0x100000);
GPJ2DAT = 0xf; /I LED off
delay(0x100000);

}
}
a— RAOa Ay MIHATYT, 77U gL T, CEECLEDZEESE 51383 T3, LItk
Da— NIHRLTEFIKCEFETT w717 LET,

B a—FRarv e ru s3I TOET

SDH— RZPCIZT7 7 &AL T, Fedoralii K C Rt~ REEITLET -

#cd 3.led_c_sp

# make

# chmod 777 write2sd

# Jwrite2sd

make% 4714, 210.bin7 7 A TR L E T, Jwrite2sdFE T L, binidsd v — K& 7 #1Lc7m s
TFIVILET,

ENE ERBR
SD# — K% Mini210SIZHfi A LC, SDU— R& i) - B L 3, ROBREZHERTEET !
LEDIZIEFIC AR L, A ¥ v 7 Z0E L, CEBUINFCHEE T O T, 7 rn s I v 7 OMEITRIE
W2 £7,
WOFE T, icacheDiELEh, & T2 THI LTI,

% VIE icache il

#—  cache 17

T T AT VB AMERICEY, AL AFY ECPURLHL PR ZIZERD Y7 T A INSWAEY K
DRESN, ETHO—EDa<vy RROTF—HE2 AL UV AFY DL LY RAFITREL T, BN TCPUAL
HH#EFEHTE, 707 7 AOHREEENRKIEIZENRY £, ZOA A AE Y LCPUDRNI EH/NEE AT
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Ul cache & FEIENL S,

& <A# 9 cache (¥ ¥ 2 =)iZ icache & dcache “fifH2 & U £4, ICacheDFEMIL L VL CTT, AT A
WEH, ICache D N ITHER T, BRBIZA 71272 > C, ~ CPIsa 7ty H 7 LIYZAX1L @ By b
[1] " 121 2EZiAte LICacheZ BN TEX £ 7, 0 EZIAT L& T TE £, icache 234 7IRHETIX, CPU
WTHERIA A AV 27 2y F LET, HRRIZEF IRV TT, lcache AWV O THEEITX 5720, BWE
ElCache & KB 3 2 H 1IN T,

ICachelZ#AfLl L 7= C. i 7ERF CTlddcache D NZ 1T M) TdeachetérENN A 7 1272 > T, ~ CP15a ' mt& v
DT LYVRAKL O By 2] T 11 AEXATe bdcacheZ B TE T, 02 EZAL LK T TEXET,
dcacheld. MMUDSEEENZRFEITTE D LvRWD T, FIHHERNHIZ L > TIFEITTHHLE R H Y FHEADT,
Z ZCTIEMMU & deache 35297 L £ 8 A,

B Tus 7 aBE
FERRI— Rk, 74 L7 K Udled_c_icache ZZ M 7230y, Bled c_spelb~o7zh start.S Hiiicache
O = — K 2B L7 T

a— NZRO#EY TY -
#ifdef CONFIG_SYS_ICACHE_OFF

bicr0, r0, #0x00001000 @ clear bit 12 (1) I-cache
#else

orrr0, r0, #0x00001000 @ set bit 12 (1) I-cache
#endif

mcrpl5, 0, r0, cl, cO0, O
ICache CONFIG_SYS_ICACHE_OFFITEF S LTV RWEA L,  icachelZONIZ L9, TZRWEOFFIZL
¥, ., a7 oy awr RiZHOWTIES3c2410F — '~ =27 Va2 TS0,

B a—Rar i tTas I IS 0EST

SDA— R%&PCIZ7 7 A LT, Fedoralii K C Rt~y REETLET :

#cd 4.led c_icache

# make

# chmod 777 write2sd

# Jwrite2sd

make% 34714, 210.bin7 7 A TR L E T, Swrite2sdFE T L, binidsdh— K& 7 #1Lc7m s
TFIVILET

ENE ERBS
SD#H— R&Mini210SIZfE A L C, SDA— FZEHE) - mELF I, ROBRE2MERTEE T :
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LEDSIEFIC AT 203, ABAEAMIEIEF IRV, Eiuda— RHEOBIERFRIZI0FICHE SN D72 T
9, IROMAE{. =2 — RIZBEIZ icacheZEE) L £ L7=D T, icachetfiEx 7 A F L72WEAIE, ~7 o
CONFIG_SYS_ICACHE _OFF%# 9 5 Z L2k » Ticachex ¥ v ¥ 795, RBRICE > T, icache
OFF{RAE TIZLEDA — R T~ 5 IZIF20R0 34 B C,  icache ONYRAE TIXLED A — [R5 12131080 T,

BVIE IRAM+0x4000 [a— &2 Vual—v g v

w—f Vuab—ayv

T 7T AIONWT ET ZOOEEZEM L TBMLERHY £, 270 7T LAOBIEDT RLUA,|
TROLETRIZZED T a7 7 507 R A, RSN, IIREFSITR BOZAL TR T,
07 TADALNANET, T T ADOY T RVRAIRETHI ENTEET,

S5PV210iZ & - Tid, HEIFREIZNAND Flash/sd 7 — k7 /34 A B #IO16K =2 — K ZIRAM~2 B —7" %
T, bL7u T ARBKEBATZLGEITEI RV ELLY) 270 VT A2K0Oa— K% DRAM 72 &
DIENANL—=ZA~EZTabt — LT, #L T DRAM IZV v 7L, a— RF&FEITLET. ZOHEBOBIT
Jur—ayEOEY, ZOETH, ElUnsr—varHiEzitl L £+, DRAMEIZIRAM®D
0xD0020010 7#>#0xD0024000E Tl = — R4 =2 °— L T, 0xD0024000C=— K& 34T %5 Fut 2 T7,

B_H ulTAEE
SERZra— RIiX, 7«4 L2 FUSIlink_0x4000, &M< 7E3W, AIEE R o726, startS FIZU o A
7 ) 7 blinkIdsZ B ME L £9,

1. link.lds
VoAAZ YT REZY o7 22 )7 ME, £20FERERIZ, EOXIICANTZ 7 AVNOEZ A K
(SECTION) =7 7 A ~D~ v B 7 BIOHN 77 A V-DA L=V LA T Tk« FFa A
NeflET 52 & T, VA7 VT hOFEARKa~< 2 RIFSECTIONST, —DMDSECTIONSIZIZ—oX%
DSECTIONZ & A, &2 > 2> (SECTION) 1LV v B A7 U7 NOIERBEM T, ZIUIATT 7 A LD
B A NORE TR LET,
V7 2707 b ORERRITRO LB TY -
SECTIONS
{
sections-command
sections-command
}
KX linklds & At TEELWEAE L 9
SECTIONS
{
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. = 0xD0024000;
text: {
start.o
* (.text)
}
.data : {
* (.data)
}
bss_start = .;
Jbss i {
* (.bss)
}
bss_end = .;
}
) UrHAZ YT M MEOOIHRET N 245 LT, .= 0xD0024000iL 7 12 25 LD Y 7 7 KL=
ERLET
2) link.IdsH, .text . .data . .bss (% Htextzr = datat 2=, bsst” a2 MDSECTIONA %7~ L
F7T (kv arofBEETLTEHY FEA, RBUCE > TEEAZ 5 X ET, ) . textEr v a DN
RHIX starto LRV Oa—Rdtextt 7 v a &2 EHET ; datakz v =2 32— RPEFXTohdataz 7 2 =
Yo bss Brlxa— R _RThbsst v a v 2FDET ;
3) bss_start & bss_end [dbssz v a L DBIMET RL ALK TT RL A, start STIEH S E T,
KIX data, text, bsstZ = ZBBHLET :
dataz 2+ a7 =287 A~ (datasegment) %, 7'm 27T Ayl Iz 7 v — SOV ERE IR
FTHAEY—MHETT, =% A ML, HFIATVEDHBTTHY £7,
textt 7 ary . a— N7 A MNBEFEOT 07T LAOFETa— RERAFTHAEY —@EETT, . 7
077 ANFATIIDHENT, AR—AOFREIFROINET, StARVHEHATVHEBIZELTEBY, H9
T=XT I FxFTa— R IR FEEZIARTR, TRDLT e ST LAEERTEEY, a - &7
Ay NI, AR EHOERELEEZD 556050 £9, FIZITCFIIER R E
)bsstzvar : Il T ANTHHHLEN T\ T o — OV ER AR 5 AF U fEO Z & BSS
(BlockStarted by Symbol) T9, 7w 77 A7 v —rIVERNG 556, £HUIBSSE 7 X v MIRFES
NWET. ZLT, Z7a—VEEOT 740 FOYIFMEIZOCH 5720, FEThsst 7 A M2 27 VT3 2%
WELR D £,

2. start.S
start.S W, ¥ A ~—ZHHHkk, F =2 FIEEZEMLET
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A7 w71 Jual—var, 2= RNIROLEBY) T :

Il _start BHEDT KL

adrr0, _start

/I stat DY 7 NLA

Idrrl, = start

Idrr2, =bss_start

cmpr0, rl

beq clean_bss

copy_loop:

Idrr3, [r0]. #4

strr3,  [rl]. #4

cmprl, r2

bne copy_loop

ADRMIFIE— ROBIET R AMEZ ST DI, [drin X0 a— ROV > 7 7 RLAEORE 7 = v F
THEZETT ; a—RTIEL, ET_stat7~VLIFBAEDOT KLU A (-DF Y 0xD0020010) , L THex U v
77 RL-A (0xD0024000) 238 Y £9°, binZ 7 A /Lilhsst 7 A > b BARFT D HLER 202D, FEEIT
bss_start= 7= 13- startd>3FZ{T7 KL A Zcopy loop T2 &°—L £9°,

ATy 2bss 7 VT, a— RNEIkD LB TT

IdrrO, =bss_start

ldrrl, =bss_end

cmpr0, rl

beq run_on_dram

mov r2, #0

clear_loop:

strr2, [r0]. #4

cmpr0, rl

bne clear_loop

EPhsst 7 AL b DOBALET KL A (bss_start) . bsst 7 AL FETT KL Z (bss_end) ZHSL £4 ; &
#&iZclear_loop=z~> RTC bsstZ A FDAEY 227 U7 L, bss_start & bss_endfiZ{& Z link.Idsiz 2 77— =
Y LET,

AT w73 Vy 7 A= REIROLEY TY

run_on_dram:

Idr pc., =main

LDRA-FIELY 7 mainBd# D7 KL A ZBUGT HBEE T, Idrpe, =main 2377 5L, v 77 A%
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0xD002200 +mainfi%x doffset 7 KL A Vv 7 LE T,

FE=H a—FRarv s arerul s3I0 I70ET

SDA— R%&PCIZ7 7 A LT, Fedoralii K C Rt~y REETLET :

# cd 5.link_0x4000

# make

# chmod 777 write2sd

# Jwrite2sd

make% F1 714, 210.bin7 7 A /WFAERR LE T, Swrite2sdZE1T L, binidsdh— K& 7 2Uc7m 77307
LET,

ENE ERBR
SD# — R%&Mini210SIZfiA L C, SDU— R&iLd) - MEL ET., KORLLHERTEET .
LEDASIEFIC AR L £, EBRARIIAMOBELF L TTR, FATH0O7T0 7T AMIIKERERH Y *
T, ZOETIHEI R S —va vz G LE, ROET2— REZDRAMIZY nlr—ya U aS L ET,

BVIIE DRAMIZa—FR&E2Unil— gy

% DRAM IZ2OWT

AIOFETIE, 2— KoV ar—ya U EFO0E LR, A=A T96KD ZDIRAMIZ KL 5 D13 h
MELBNWTY, ELWT 7 r—FX, DRAM, KEEDAA L AE) A~V nr—a952LTT,

S5PV210iZiF2 > DM B EBE ODRAM = > kB —F723% V) 9, DMCO0&DMC1 T3, DMCOIEH K512M
DRAM, DMC1# 7R — Mg K1IGHODRAM% H 7R — k L TV &4, iifi /5 $, DDR/DDR2128MB, 256MB, 512MB,
1GB, 2GB, 4GBAE U T /A ADZYA— kL, 16/32bitt’ MEZ YR — K~ LET,

ROz TS TIZ3 0
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0 =FFFF _ FFFF

OxE 00D _ 000D
0 «DFFF _ FFFF OMZ ROM

0 xCFFF _ FFFF

Low Power Audio SRAM

0 xC 000 DODG
0 =BFFF _ FFFF

0 xE 000_ 0000
0 »AFFF _ FFFF

0 %A 00D _ DDDD
09 FFF _ FFFF

Ox & FFF_ FFFF

0= 8000 _ 0000 »

0x T FFF_ FFFF

Ox BODO 0000
Ox & FFF_ FFFF

Dx 4000 _ 0000
0% 3 FFF_ FFFF

X 2 [ ]u]u]
Ox1 FFF_ FFFF

Reserved

an aaoo . I “im
TR Ay
DRAMOD%}itx 7 K L A (%0x2000_0000~0x3FFF_FFF #A51512M, DRAM1x%fiid 5 7 K L A2 %30x4000_000~
OX7FFF_FFFF&#H1G T4, Mini210S[E X %2 &< 7280 ¢
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u - -
1] xn‘.-auurt;‘!.-:—j))—\ T
i::: ':BE :' HA ap vDDQo [FA2
L H3 (o5}
KmiADDRZ by | A1 Rl
¥miADDR3 12 | 42 V"’ﬁ? 7
XmiADDRA s |8 VDDQS oy
¥miADDRE 12| 8 voDG4
Xl ADDRE g
XmiADDRY ,Jé AR vVooo ,\qu —1
Hmi ADDRE K | :}.; :BB; Ha
g 5
S ABDRTT K3 e vop3 [HL1—s cos
¥mi ADDR11 gy | SI0Al E1 I
¥mi ADDR1Z N Ea VBbL
Rl ADDF 13 s | 412 . E7 VDO_MEM_1.8V
A5 VBSOL ot
DGND Ra7
M)  EmiBA G2 pan 10H1%
M) XmiBAI G2 gag
M) XmiCSalBA2 G| gan wrer [FE2
M) x*n'uus*-:g( ";'_E A0S oot [HE2 — IE'M Rds
M]  Xm1DQSO bas
) 0K 1%
M)  KmioMo B3 phRDOS o4
—82{ NImRDOS
. . EBe) . -
4 Xm18CLKn nCH
:41 Xm1SCLE §< = DEND
: ¢ AmADATA[TL] (4]
. - E7 .
4 Xmi1RASH nRAS
:,lJ EmiCASn < [ET e
ol miLAS nCAS ban XmiDATA4
4 Xmicsnod 85 ncs ba1 o etlel
) X CKED F3.| CKE paz AmIDATAQ
4] XmAWE nWE £3 HmiDATAT
m‘; XmiDATAS
bon XmiDATAZ
m‘; B *m1DATAS
E— g WSSO0
e WSSO
WES02 F 1
L2 | yesas NCO Am1ADDR14 PmIADDRIA (4]
¢—D8 | yssm e HE—
- I 2GhitiY Bt
11 WE50
W551
83| yss2
— E3l, e
WESS

S KAT1G08400-HCE 6 or HOFT (DDR2, 1Gb)

Mini210S DRAM® [A]#&[X]
DRAM Mini210S?™512MZ 4> 128M DRAMF » 7 TS £, (EZREIZ1-> D8-S DEIKE) |
F o 7L Y MafERAUX, 42DODRAMT v X2 EDMCOIZ B SV D SR TE £77,

4] Xm1CSno ) Gid cs
[4] Xm1CKED ¢ Fa CKE
4] XmAWEn > Eid nwe

DRAM® t° L #:5]
DRAMZ i Fi 9~ % 121 ? Mini210SIZ & - Tid, BIfEIXDMCO% {5 % 721 ¢, DMCO &£ DDR2 DRAM T~
TaaPEE T AU R TEET, T2 THEELTHRLVLOIEL, 2 ZODRAMOAIHNLIZFERII /2 D T,
Superboot CDRAMD #IHI{E & I E WV FE T,

%:Eﬁ A=A L

2R a— R, T4 L7 FUbsdramz ZS L E S W, AE T — RBKIBICEERH D 5, 57,
Y=l MEEIEIBLIEBL2 . 2507 4 L7 FUIIHEIESNET, T4 L7 FUBLLFO = — i
BL1binE WHOARIO 7 7 A T XA U7 &, 7 4 L7 FUBL2FO 2 — RIEIBL2.bin & V9 AR
DT 7AMZaL A Vo7 EInETd, BLLbinZ 7 A LDV 7T RLAFOTH D (MLEMS. 2— R
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T, T T AMEEORHAETY TEITCTEET) | BL2bin7Z 7 A LDV 7 7 R 1L A0x23E00000 ({ir &
WKFET 53— KT, $_TO7r 27 L3487 FLATETLET) BLLbinix, SDI—Fo® 7 #1ic
07707 AMENHY . BL2biNIZSD Y — ROk 7 #4912 70 /7 2 7 LET, BHAEITEIEEH
LET, 7ur/ 7307 - 7 RARAROENE 2 Z5HEsW, Pl I3 - Fukr . VAT
LiEE%, SDI— ROt #10BL1Lbin % IRAM @ 0xD0020000F Gl — L, FEfrLET ; Aa—FK
XS IZDRAMZ WL L, FEV TSDA — KDk 7 #49DBL2.binZDRAM @ 0x23E00000F Tz ' — L,
BRI I ARNY T RLRZYy 7L, ETLET,

1. BL1/start.S
AL b _o725, AED start.S (22 >OFIEEZBEMLE Lz :
2771 mem_initBE A IO L, AE Y 29t £, BEEDFEBLImemory. SICHBITET, ZD7 7
A VI, uboot HFEINET
27 v 72 copy_code_to_dram () ZBFEONH L, SDAU— RA6BL2.bin~7 7 A /L% DRAM 0x23E00000(Z = &'—
L %7, copy_code to_dram () iImmc_relocate.c” 7 A /WZEIT £ T ;
2. BL1/memory.S
S5PV210(ZHE(CDDR2 DRAMAIHIMb DAL G Zfifat L E L7z, FIC3 OO FEEFIEICH Y £7° : PHY DLLYIAA
{t.. DMCHJ#fifk., DDR2 DRAMUIHIL T, HIZFELWRB2TOAT v T RH Y £9, L DL VAKX %Al
HALETOT, IR ENYBEETOT, AXLTIELYAZ By MITEAOALZHHA L 7,
DDR2 DRAMZEAAIHMEFIE FREz TSR 7230 ¢
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AEAEHE, FRRASATRE 2

1.

b

& o

-~

10.
1.

12.

13.

14.

1.2.1.3 DDR2
Initialization sequence for DDR2 memory type:

To provide stable power for controller and memory device, the controller must assert and hold CKE to a logic
low level. Then apply stable clock. Note: XDDR2SEL should be High level to hold CKE to low.

Set the PhyControl0.ctrl_start_point and PhyControl0.ctrl_inc bit-fizlds to correct value according to clock
frequency. Set the PhyControl0.ctrl_dll_on bit-field to '1' to turn on the PHY DLL.

DQS Cleaning: Set the PhyControl1.ctrl_shiftc and PhyControl1.ctd_offsetc bit-fields to correct value
according to clock frequency and memory tAC parameters.

Set the PhyControl0.ctrl_start bit-field to 1"

Set the ConControl. At this moment, an auto refresh counter should be off.

Set the MemControl. At this moment, all power down modes should be off.

Set the MemConfig0 register. If there are two external memory chips, set the MemCenfig1 register.
Set the PrechConfig and PwrdnConfig registers.

Set the TimingAref, TimingRow, TimingData and TimingP ower registers according to memory AC
parameters.

If QoS scheme is required, set the QosControl0~15 and QosConfigl~15 registers.
Wait for the PhyStatus0.ctrl_locked hit-fields to change to '1'. Check whether PHY DLL is locked.

PHY DLL compensates the changes of delay amount caused by Process, Voltage and Temperature (PVT)
variation during memory operation. Therefare, PHY DLL should not be off for reliable operation. It can be off
except runs at low frequency. If off mode is used, setthe PhyControl0.ctrl_force bit-field to correct value
according to the PhyStatus0.ctrl_lock_value[9:2] bit-field to fix delay amount. Clear the
PhyControlO.ctrd_dll_on bit-field to turn off PHY DLL.

Confirm whether stable clock is issued minimum 200us after power on

Issue a NOP command using the DirectCmd register to assert and to hold CKE to a logic high level.
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15. Wait for minimum 400ns.

16. Issue a PALL command using the DirectCmd register.

17. Issue an EMRS2 command using the DirectCmd register to program the operating parameters.
18. Issue an EMRS3 command using the DirectCmd register to program the operating parameters.
19. Issue an EMRS command using the DirectCmd register to enable the memaory DLLS.

20. Issue a MRS command using the DirectCmd register to reset the memory DLL.

21, Issue a PALL command using the DirectCmd register.

22, Issue two Auto Refresh commands using the DirectCmd register.

23. Issue a MRS command using the DirectCmd register to program the operating parameters without resetting
the memory DLL.

24. Wait for minimum 200 clock cycles.

25. Issue an EMRS command using the DirectCmd register to program the operating parameters. If OCD
calibration is not used, issue an EMRS command to set OCD Calibration Default. After that, issue an EMRS
command to exit OCD Calibration Mode and to program the operating parameters.

26. If there are two external memory chips, perform steps 14~25 for chip1 memory device.

27. Set the ConControl to turn on an auto refresh counter. 28_If power down modes is required, set the
MemControl registers.

DRAM® eI FIE
memory.SiZ EREOHEZZ L T, AV 200t LE L7c, FEFIRITIRDIS>D AT » 7 TT,
27 v 71 DRAM®D FZ A NG (AE VT 7 v AFEME) 2T
DRAM Driver Strength OfEIZ K EIZE, ATV T 7 B AMEERENKE VY, AT U IXEMER I 13 BU%
T, AT A Y OB LD S0Ga. Y47 a D ofEERESTLHE, arEa—20F
—NR—ray JIRETCORENZMEIELZENTEET, ZITET 74V MEEFEHALET,

A7 72 DDREDRAMIZ, DLL (Delay Locked Loop HEIE > 27 L— 737 — & - A2 ha—7 (5 5 &2t
T2) gz LET, 7208 A RGE AEVar e —J 3207 —4% - XA hr—7F%5 T, Eff
T —H MR TEET, 22T, DEVICHEIELILETDH Y T A, <2127 v T D2~4DFIHIZ
eV, PHYDODLLAZ WU T 27210 THa T3, BET 52— Fid, BRICRsi 2> T, Z2i2a— F&lf
DTV ERA,

27 v 73 DMCO0% #IHIL,
210AT 7D 5~9L %L, Wb LET, FELWVWL VAKX - By MIa— IR0,

27 v 74 DDR2 DRAM % )4l
DRAMDFJHI{kIZ L T A #|Z DIRECTCMD 2~ K& AILDTEF T, TAT v 7D 16~23% Z&MH 72X
A
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3. BL1/mmc_relocate.c

mem_initE84 CDRAMZ #JH#i{k# . DRAM~D a2 — Rz a b — L, ETTEEd, ZOMEEEFIBLLT 1 L
27 K U F@®mmc_relocate.c CEBL L £9°, mmc_relocate.c=— FiL, Tt &Y TT,

void copy_code_to_dram(void)

{

unsigned long ch;

void (*BL2)(void);

ch = *(volatile unsigned int *)(0xD0037488);

copy_sd_sd_to_mem copy_bl2 = (copy_sd_sd_to_mem) (*(unsigned int *) (0OxD0037F98));

unsigned int ret;

/I @ 0
if (ch == OXEB000000)
{

// 0:channel 0
1149:Y — A 22— RiZt&7 #4912&% Y . 1 sector = 512 bytes
[132: K&, ZU— 32sector, 16K
/1 0x23E00000: H #yHth, VU > 27 7 N L A 0x23E00000
ret = copy bl2(0, 49. 32, (unsigned int *)0x23E00000, 0);
}
Il s 2
else if (ch == 0OXxEB200000)
{
ret=copy bl2(2, 49. 32, (unsigned int *)0x23E00000, 0);
}
else
return;
IIDRAM (2T % 7
BL2 = (void *)0x23E00000;
(*BL2)();
}
F9°. BN A > Zcopy_blz EFE LT, fEZ0xD0037FI8IZ 5% 3, IROMINEBRE({L.oD == — RIZBEIZ, 7
FADaAE—HERENHV ET. SDI— FNHT —FZDRAM2 B —3 50650 T, BHEOT N L Xl
EIX TR E TSR TE 0,
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Y 0xD0O03 BOOO
Extarnal
Copy Function 128
0xDO03 TFBO0
IRQ
Stack 512B
0xDO03 TDBO
SVC
Stack 1.5KB
0xDO03 7780
Signature 512B
0xDO03 7580
Global Variable 2568
0xDO03 T480
Exception
128B
0xD003 7400 Vactor Table
RW | ZI region
Heap
0xDO03 5400 | BKB
Internal
SRAM
SEKE Resarved
BL1
] BL1 start address
I —
¥ OxD00Z_ D000 e 0xDO02_0010
Oxe Reaenved (should be 0)
0x0000 FFFF O ieuiGumi Masmb)
T - Oxd | Reaened (should be O
IROM Intarnal ROM 0x0 ELE =R T
G4KB {BLO) Headar Info
4' 0x0000_0000
Tablel. Memory Map

EFEIZ L v | External Copy Function A7 1& (30xD0037F80~0xD0038000 ¢4, H:SD#H — K7>5DRAMA~T
— X % a BT HHEREO I T R L AOXDO037FI8IZ B IT £ 3, =— FoO7'm ¥ A FII FREo@y) T .
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® SD/MMC Copy Function Address

External source clock parameter is used to fit EPLL source clock at 20MHz.

e
* This Function copy MMC (MoviNAND/iNand) Card Data to memaory.
* Always use EPLL source clock.
* This function works at 20Mhz.
* @param u32 StartBlkAddress : Source card(MoviNAND/iNand MMC)) Address. (It must block address.)
* @param u16 blockSize : Number of blocks to copy.
* @param u32* memoryPtr : Buffer to copy from.
* @param bool with_init : determined card initialization.
* @return bool(uB) - Success or failure.
4
#define CopySDMMCtoMem(z,a,b.c.e)({(bool(*)(int, unsigned int, unsigned short, unsigned int*, bool))(*((unsigned
int *)0xD0037F98))) (z.a,b.c.e))

StartBIkAddress: = B°—BRtEDE 7 X F o — 1 & T X OHENIF51234 |

blockSize : &7 % D= v —¥
memoryPtr : DRAM®D ¥ D7 KL A (Za bt —1 2%
with_init : S D 71— K OFIHILLZE D] 5]

ELOHIFD & AVIX, copy_code_to_dramBgRE & BfET 5 Z L IXfEHL T, 7 RN L A0xD0037488fH % i A Hi
LZ LR TTF v RWOETIRLIE T 20 EI D EHBICEET, FvF~=a71T “sd/MMC/eMMC
boot - MMC Channel0 is used for first boot. And Channel 2 is used for Second boot™ ., BL1.bin (Efirst boot, 7
FW0ZEEH LET, CopysdMMCtoMem BE%EZFEFUNM L, BL2.bin (X sd 71— KD& 27 #4975 DRAMD
0x23E000007 F L AZ=a 'L E£4, 2B DR S1T16K, #&EIC, BL2BIEAR A - # 1Z0x23E0000 D fi & G- %
BL2Bg% A MOV LT, BI%0130x23E000012 Y ¥ 7 L C, BL2.bind> =2 — K& FATTE £ 7,

4. BL2/start.S
BL1.bini% 0x23E00000iZ > v > 7" Lictk, FATT 2 DX startS d=— RCT9, BL2.binY > B A7 U7 bk
sdram.lds?23 = — K& 7' 2 > F OHH Chstartoz E< Z & ZF5E 47, BL2/start. STHEITT 2 01%, frEs
TEMENTH5ZLTE IldrPC. =main (% main BAEAFFOH L, mainP oI =O a— FEF T,
LEDZ sk d % Z & T,

B a—FarfperunlI3I0I0RT
SDH— KZPCIz7Z7EALT, FedorafisKR C Rl a2~y REFEITLET
# cd 6.sdram
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# make

# chmod 777 write2sd

# Jwrite2sd

make% F1 7%, 210.bin7 7 A /WFAERR LE T, Iwrite2sdZE1T L, binidsdh— K& 7 2Uc7mr7I07
LET,

write2sd ONEIX TFLOEY TH -

#1/bin/sh

sudo dd iflag=dsync oflag=dsync if=./BL1/BL1.bin of=/dev/sdb seek=1

sudo dd iflag=dsync oflag=dsync if=./BL2/BL2.bin of=/dev/sdb seek=49

Jwrite2sd % 24T, BLL.bini%Z, SDA— RO&® 7 ZUIT 07T LA SfL, BL2biniISD— Rt 7 % —49
Z7m 77 L3N ET,

E:BAER—NIIe 705 EZRALTY, UEROETIIFRFCHAR L EE A,

ENE ERBR
SD# — R%&Mini210SIZfiA L C, SDU— R&iH) - MEL T, RORLLZHERTEET .
LEDASIEFICAIR L £, EBRAZIIAMOBELF L TTR, FrH070 77 MIFKRERENRH Y *
T TTET, BRFEFY v —a COREAMEEERLET, RAGIIXVIERBERE T S0, EF)7
USBX v n— RLHEHAZZHRALET,

BVIXE TH—HIE

E—H  [EIRX
Mini210S IZiZ 7V —niMft & £9°. ZOETIE, 7YV —%HHT 25 HE2FES IO 0 £9, FRKIET
Oy

”j? ﬂ: VDD_5V
BP1
TMB-12-A05
VDD_SYS_3.3V
R183
10K
R194 a3
3] Xpwm TOUTO 1
. o [ MMBTIS04LTIG
DGND

B -
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B_Hi us T LKA
SER7Ra— RIX, 74 b7 RU 8buzzer T 7EE W,
TY—Z I D OIXE T, £ OJFAE LED LR U, GPDO_O v r Ol kv 7 —2 i+ 5
ZLEBRTEET,
1. start.S
start.S [ ZKD =o>DFav ZANH D £9:
AT w71l Uy F Ry T &ZALD ;
AT T 2 AKX w7 ERET D, Superboot 1T DRAM Z WL+ 5 7=, AH v 7 % DRAM Dic#
0x40000000 (2R E L ET ;
AT v 7 3main B AN L
2. buzzer.c

sEea— R
#define GPDOCON (*(volatile unsigned long *)0xE02000A0)
#define GPDODAT (*(volatile unsigned long *)0XE02000A4)
void buzzer_init(void)
{

GPDOCON |= 1<<0;
}
void buzzer_on(void)
{

GPDODAT |= 1<<0;
}
void buzzer_off(void)
{

GPDODAT &= ~(1<<0);
}
B%4k Buzzer_init () 1% GPIO ' &% 7E, GPD0_0 & A EEREICRE L £ ;5
B8% buzzer on()&Z > GPDO 0 IZ 0 & LT, 7P —nBx £ ;
RE%% buzzer off )t GPD0 0(Z 1AM LT, FYF—ngxEHA ;

3. main.c

RIZ main.c TiX, buzzer_init ) ZMFOMH L, 7 —Z2 gL L E3, Fi\ T while L —7F TTHF—DiIg &
ME IR Z I L E 9,
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FE=H a—FRarv s arerul s3I0 I70ET

a— Rza /3L, FedoradfiiK CRRidda~ 2 REFATLET -

# cd 8.buzzer

# make

8.buzzer 7 4 L7 U FIZ buzzerbin /4 L, TNEZHBAR— N7 77 A LET,

EINET ERBES
EERHBIIMHE T, AR AR— RO =N X hd £4,

WXE JTUFT—F- - BREH3—

E—E EEBX
Mini210S (21X 4 2Oz —HF—F—01HV £9, Tl keyl B, 7%V D 3 DORZ > OFIEKEXIE KEY1

ZHAPIL £

VDD SYS 3.3V
R195
10K K1
(3] XEINT16/KP_COLO »> "ML
C220 RESET
104
DGND DGND
X —[m] ]
“XEINT16/KP_COLO™ %%z,
XEINT16/KP_COLO/GPH2_0 %g '>XEINT1EIKF‘_COL_O [15]
XEINT17/KP_COL1/GPH2_1 [—/e™ K XEINT17/KP_COL1 [15]
XEINT18/KP_COL2/GPH2 2 [~ €7 S XEINT18/KP_COL2  [15]
XEINT19/KP_COL3/GPH2_3 |24 (K XEINT19/KP_COL3 [15]
F— - UK
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3 R = A N
SER/RI—RIE, 7427 Y 9key led ZZH 2S00y, maine FOa— RE2HEEE L, o= — NiX

8.buzzer & 1ZIF[F L TT,

1. main.c
a7 a— Rk
Il K=V > 7 E— RTHF—A X R EH#
while(1)
{
dat = GPH2DAT;
if(dat & (1<<0)) /I KEY1 ffi&#u, LED1 #4T. or LED1 VHL
GPJ2DAT |= 1<<0; Il OFF
else
GPJ2DAT &= ~(1<<0); /I ON
if(dat & (1<<1)) I KEY2 fflxiu, LED2 5T, or LED2{H L
GPJ2DAT |= 1<<1;
else
GPJ2DAT &= ~(1<<1);
if(dat & (1<<2)) /I KEY3 X1, LED3 #ikT, or LED3{H L
GPJ2DAT |= (1<<2);
else
GPJ2DAT &= ~(1<<2);
if(dat & (1<<3)) /I KEY4 FR &, LED4 #54T. or LEDATE L
GPJ2DAT |= 1<<3;
else
GPJ2DAT &= ~(1<<3);
}

7a 7T NI T, £7 GPJ2_0/1/2/3 &' & HHIBERE - GPH2_0/1/2/3 v 2 AJfrE L BdiE L, £ LT
A=V 7kt HFET GPH2_0/1/2/3 v DEZ HiA - T, Z L THF—2NH N7 M S =R, xhiio
Eran—L~YL BT, (T2 LED S AATLET. £ 9 Tl &, LED BA{EITIRBICRE £ 0 £,

B a—FarfperunlI3I0I0RT
a— R&Ea )L, Fedoradin K CRata~> REFEITLET
# cd 9.key_led

# make
9key_led 7 ¢ L7 kU FIZ key_led.bin ZARk L, £NZEFAREHA— NIZT 27 LA LET,
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ENE ERBR
REUPHI TR, $XToO LED 2AHATIRIEZ R TE T, F—keyl 9L LEDL 3A4T L., F
—keyl ZHfEd L. LEDI AT LET, OV D3I >ORZ BRI L IR £, K=V 7HmtihAT
(X CPUMEARAHNVIBE ET . CPUNMLOEREZ TEEEADT, ROTTIIEHV IAATTATH—0
MLREZHRAE L £7,

EXIE RATFAZT v AL

W S5PV210 /7 m vV RT A

S5PV210 1%, =D 7 v v 7 AA V- AT A7 v v 7 domain(MSYS), #7727 & v~ 2 domain (DSYS) .
N7 xF)-7 1y 7 .domain (PSYS) Z&~£7,

1) MSYS : Cortex A8 & v DRAM = hre—7 3D, IRAM, IROM, #IViAHZ=a s hu—F77 L
WZrmy 7 ERELET

2) DSYS : fHEAOF R AV NHEALIZ 7 vy 7 AL L £, FIMC, FIMD, JPEG, and multimedia IPs
e

3)PSYS Y Z =T iz vy 7 #8495 i2s, spi, i2c, uart 5

Mini210S £&f5t DMK fb T RAR D FEIRJE AL (Fin) 12 24MHz, 7 m vy 27 Tu ¥y 7 PLL 245 Z &
WZED VAT LI my 7 &A LEE5H 2 LN TEET, S5PV210 ([ZIEAFH 4 DDJE EEES % (X7 7 —)
WY EF, APLL (MSYS Hl). MPLL (DSYS /). EPLL (PSYS ) VPLL (video B~ m v 7 []) %
e, AbEET bbb P LLTY, “fEO7 vy 7 domain 1, B30 EREER L, Sy
ny 7 &ZHATEET, &7 vy 7 OBMRKIZTROM®Y T
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Clocks have the following relationship:

«  MSYS clock domain

- freq(ARMCLEK) = freq(MOUT_MSYS) /n, wheren=1~8
- freq(HCLK_MSYS) = freq(ARMCLK) / n, wheren=1~8

- freg(PCLK_MSYS) = freg(HCLK_M3YS)/n, wheren=1~8
- freq(HCLK_IMEM) = freq(HCLK_MSYS) /2

« DSYS clock domain
- freq(HCLK_DSYS) = freq(MOUT_DSYS) / n, wheren=1~ 18
- freq(PCLK_DSYS) = freq(HCLK_DSYS)/n, wheren=1~8

«  P3YS clock domain

- freqiHCLK_PSYS) = freq(MOUT_PSYS) /n, wheren=1~ 16
freq(PCLK_PSYS) = freq(HCLK_PSYS) /n, wheren=1~8
~  freq(SCLK_ONENAND) = freq(HCLK_PSYS)/n, wheren=1~8

S5PV210 7 & v 7 43 ¥EX
DIFICRT Lo, FfE/ vy 7, Ty 7OEOHEIZ~Y =2 T VEEEEZ TSR I,

Values for the high-performance operation:

« freq(ARMCLK) = 1000 MHz

« freq(HCLK_MSYS) =200 MHz

+ freq(HCLK_IMEM) =100 MHz

« freq(PCLK_MSYS) =100 MHz

« freq(HCLK_DSYS) =166 MHz

« freq(PCLK_DSYS) =83 MHz

¢ freq(HCLK_P3YS) =133 MHz

+ freq(PCLK_PSYS) =66 MHz

+  freq(SCLK_OMENAMND) =133 MHz, 166 MHz

S5PV210 7 v v 7 FLEfER E X

&7 vy 7 OREF, Tl (FvyFv=a7 /P36l ZZHLTIZI:
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Dlview SCLCHPM
DU ooy | (1B — =
Vo '
v s !
XTI MLz I ; :
L DIVieLis ) HOLCWSYS. |
APLL
) ey 1 SCLKm. 1 (1~8) (4~E . :
FOUTan. 47,17, . | '
1
1
|
!
DiVsea MUkouco DMV y HCLEJWEM
] i
(180 SCLki (2 —!—sﬁn !
SCLK Dilveaacn I
- g T — !
SCLE L _
= ol MSYS domain
el
R R
bz pavs
. e >
T 1
1 MPLL | ' ] o] L | Poucpsvs |
1 SCLK | {1~48) (=B |\ :
o Moo DSYS domain
1 MUYer . MU ey gmmm——— 3y
K | : |
— EPLL — DIVeLazy {SICLI_ONENANDY
! (4= —'—DI :
FolTen OUTyiam | HELKPSYS: |
MUz zpr MUK, MUXpe= DOUTgz e I :?‘ :
SCLHam DIV Lee DIV e y FCLEPEYE |
BEL_HEMETH . WELL . . f (1~18) (g :
=17 BT
[0 o 1
o o b
BELKem : :
USE OTG sELksERHYE —— > DlVipyene |} CLREVEEM |
FRY [ —= Az [ !
il —:}mwsm PSYS domain
FPHY
BCLE_HDMIEHY
E e T E— e
MIPI_PHY

S5PV210 7 1 v 7 R EX]
FREMIZKRUIT, CRICEBRL T A= R 27 3 VR—R 2 "NBARER I 0y 7 2 RHRETEXET,
CRBUZ LY, MFpNN— R =T a0 R—x hOEH Y vy 7 2% ETHEHHTYT) . FEM/T, H
oL YPAZEZREL, 70y 7 208t L £,

EB_E& TulT LA

sEflra— R, T4 L2 bV 10clock s . 1lclock cd Z&ML 72 &0,

ZOFEIZEDLa— NI THH Y £9, 10.clock s (Tt 7 U Truy Z7Hi{k) & 1lclock ¢ (C 5375
T vy 7 L) WEOAREIZR U T, TR LE LT, 77U ik Lz 6, 10.clock s
Da—RaEITHWLTEEN, CERBOa— NILVHAMRT A7 7, B LTV 2, RIE Wclock ¢ T
WL ET,

1. start.S
main BEEAZFEFONM LENC, 7 v v 7 FIHIMEBI%L clock_init CTHERSRRX E 21TV E T,
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2. clock.c
clock_init()l% clockc TEFLET, =— K :
void clock_init()
{
N Brvy 7 24 v FEFE, PLLIFHEHLEEA
CLK_SRCO = 0x0;
N2 vy 7K#EZERE, 774V MEZEH L ET
APLL_LOCK = 0x0000FFFF;
MPLL_LOCK = 0x0000FFFF;
113 538 %3 E
CLK_DIVO0 = 0x14131440;
I 4PLL % 3% 7E
APLL_CONO = APLL_VAL,;
MPLL_CON = MPLL_VAL;
5% 27 vy 7 AL v FaikiE, PLLITEML £
CLK_SRCO = 0x10001111;
}

FERa—RNI5 20T v NV £4, RITHMHERAL £, ¢
AT w71 KZruavl- AL v FERE, PLLIFMEALEEA
H-fOBRER (FvF~v=aT7/LP36L) ML ET. FITIEAK :

XXTI [ MUX zpLe
0 0 )
. APLL .
4 ) Fite i
FOUT apt 1
XusbXTI
XOMIO]
* ‘ MUXwueLL
0
f - MPLL —;D——<
FOUTyeLL

F PN 24AMHz KR FIERR A L4, eIz L » APLL & MPLL @7 v~ 7 .Y — Z[X"FINPLL’
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TROEIEET, Fv7~==2T7 /LT FINPLL ZBFE L, G A Z T CLK SRCO b £7,
3.7.3.1 Clock Source Control Registers (CLK_SRCO, R/W, Address = 0xE010_0200)

CLK_SRCO Bit Description Initial State
Reserved [31:29] | Reserved 0x0
OMENAND_SEL [28] | Control MUXFLASH (0:HCLK_PSYS, 1:HCLK_DSYS) 0
Reserved [27:25] | Reserved 0x0
MUX_PSYS_SEL [24] | Control MUX_PSYS (0:SCLKMPLL, 1:SCLKA2M) 0
Reserved [23:21] | Reserved 0x0
MUX_DSYS_SEL [20] | Control MUX_DSYS (0:SCLKMPLL, 1:SCLKA2M) 0
Reserved [19:17] | Reserved 0x0
MUX_MSYS_SEL [16] | Control MUX_MSYS (0:SCLKAPLL, 1:SCLKMPLL) 0
Reserved [15:13] | Reserved 0x0
WPLL_SEL [12] | Control MUXVPLL (0: FINVPLL, 1: FOUTVPLL) 0
Reserved [11:9] |Reserved 0x0
EPLL_SEL [8] Control MUXEPLL (0:FINPLL, 1:FOUTEPLL) 0
Reserved [7:5] Reserved 0x0
MPLL_SEL [4] Contral MUXMPLL (0:FINPLL, 1:FOUTMPLL) 0
Reserved [3:1] Reserved 0x0
APLL_SEL [0] | Control MUXAPLL (0:FINPLL, 1:FOUTAPLL) 0

PLL 38 X O 7 TR HUR B A 3 E T D RNIC PLL Z i TE 8 A, ZROTZOIT, I, KE OIS
24MHz K& AR 2 L E T, PLL B X OV 7 EEBREEZRET TR, 70y 7 « 2 v FOBREL
TWET,

AT w72 1y 7R ERE

PLLFE%., 7 7 v 7% Fin 76 BERESICS & BT 510X, FEALETT, 772bbr v VKT
¥

AT w73 G EERE

SYEARRE D L P A Z X CLK_DIVO, Fitl%z &ML 7280 ¢
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3.7.4.1 Clock Divider Control Register (CLK_DIV0, R/W, Address = 0xE010_D300)

CLK_DIVO Bit Description Initial State
Reserved [31] Reserved 0
PCLK_PSYS_RATIO [30:28] | DIVPCLKP clock divider ratio, OxD
PCLK_PSYS = HCLE_PSYS [ (PCLK_PSYS_RATIO + 1)

HCLK_PSYS_RATIO [27:24]) | DIVHCLKP clock divider ratio, 0xD
HCLK_PSYS = MOUT_PSYS / (HCLK_PSYS_RATIO + 1)

Reserved [23] Reserved 0

PCLK_DSYS_RATIO [22:20] | DIVPCLKD clock divider ratio, OxD
PCLK_DSYS = HCLK_DSYS / (PCLK_DSYS_RATIO + 1)

HCLK_DSYS_RATIO [19:18] | DIVHCLKD clock divider ratio, 0x0
HCLK_DSYS = MOUT_DSYS / (HCLK_DSYS_RATIO + 1)

Reserved [15] Reserved 0

PCLK_MSYS_RATIO | [14:12] | DIVPCLKM clock divider ratio, OxD
PCLK_MSYS = HCLK_MSYS / (PCLK_MSYS_RATIO + 1)

Reserved [11] Reserved 0

HCLK_MSYS_RATIO [10:8] | DIVHCLKM clock divider ratio, 0x0
HCLK_MSYS = ARMCLK / (HCLK_MSYS_RATIO + 1)

Reserved 7] Reserved 0

AZM_RATIO [6:4] DIVAZM clock divider ratio, 0x0
SCLKAZM = SCLKAPLL / (A2M_RATIO + 1)

Reserved [3] Reserved 0

APLL_RATIO [2:0] DIVAPLL clock divider ratio, OxD
ARMCLE = MOUT_MSYS / (APLL_RATIO + 1)

AREF MO0y JRETVIRL ZRELET,

Values for the high-performance operation:

« freq(ARMCLK) = 1000 MHz

« freq(HCLK_MSYS) =200 MHz

+ freq(HCLK_IMEM) =100 MHz

« freq(PCLK_MSYS) =100 MHz

« freq(HCLK_DSYS) =166 MHz

« freq(PCLK_DSYS) =83 MHz

¢ freq(HCLK_P3YS) =133 MHz

+ freq(PCLK_PSYS) =66 MHz

+  freq(SCLK_OMENAMND) =133 MHz, 166 MHz

e ARMCLK = 1000MHz = MOUT_MSYS/(APLL_RATIO +1), A7 v 7 4~5D% &, MOUT_MSYS
% 1000MHz & 7% & L £9. APLL_RATIO=0
e SCLKA2M=200MHz=SCLKAPLL / (A2M_RATIO + 1), SCLKAPLL=1000MHz, A2M_RATIO=4,
e HCLK_MSYS=200MHz=ARMCLK / (HCLK_MSYS_RATIO + 1), HCLK_MSYS_RATIO=4
e PCLK_MSYS=100MHz=HCLK_MSYS/(PCLK_MSYS_RATIO + 1), PCLK_MSYS RATIO=1
e HCLK_DSYS=166MHz=MOUT _DSYS/(HCLK_DSYS RATIO+1), AT v 7 4~5DbH &,
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MOUT_DSYS =667MHz, HCLK_DSYS_RATIO=3
e PCLK_DSYS=83MHz=HCLK_DSYS/(PCLK_DSYS_RATIO + 1), PCLK_DSYS_RATIO=1
e HCLK _PSYS=133Mhz=MOUT _PSYS/(HCLK_PSYS RATIO + 1), A7 v 7 4~5 D ¥ & . MOUT_PSYS
=667MHz . HCLK_PSYS RATIO=4
e PCLK_PSYS=66Mhz=HCLK_PSYS/(PCLK_PSYS RATIO +1), HCLK_PSYS RATIO=1,
CLK_DIVO0 = 0x14131440;
AT v 7 4 PLL Zi%iE
PLL, T 7ebbEHOEM . BIERERERZIERT 272D ENnE T, DEBEREL, PLL 2% E
THMENHY F9, APLL/MPLL iX APLL_ CONO/MPLL CON L' VA |IZXiEE L F T, FFL ¥
DREZITVET,

XTI MUX e
i

0 _
[ APLL .
4 ) Fite 1
4

FOUTar

4
XOM[D]
MUXpge
V]
MPLL | 1 »
FOUTueLL -
APLL _CONO
APLL_CONO Bit Description Initial State

ENABLE [31] PLL enable control (0: disable, 1: enable) 0
Reserved [30] Reserved 0
LOCKED [29] PLL locking indication 0

0 = Unlocked

1 = Locked

Read Only
Reserved [28:26] | Reserved 0x0
MDIV [25:16] | PLL M divide value 0xC8
Reserved [15:14] | Reserved 0
PDIV [13:8] | PLL P divide value 0x3
Reserved [7:3] | Reserved 0
SDIV [2:0] | PLL S divide value 0x1

ALPP_CONO I3 APLL, FINPLL=24MHz [ZF&EL £9, APLL #i@ L, 2 w27 43EIZ FOUT=1000Mhz
AL ET, FOUT OFRHEARIZ FRLOEY T
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FOUT=MDIV*FIN/(PDIV*2~(SDIV-1)) = 1000 MHz
FIN=24MHz. FOUT=1000MHz, #®f#iL : MDIV=0x7d, PDIV=0x3., SDIV=1l, = >O{EIXETMHE TIX
HYEHA, FOUT=1000Mhz Z#HHR— 45755, {EEHEAHEHTE 4,

MPLL_CON
3.7.2.2 PLL Control Registers (MPLL_CON, R/W, Address = 0xE010_0108)
MPLL_CON Bit Description Initial State

ENABLE [31] |PLL enable control (0: disable, 1: enable)
Reserved [30] |Reserved
LOCKED [29] | PLL locking indication

0 = Unlocked

1 = Locked

Read Only
Reserved [28] | Reserved 0
VSEL [27] | VCO frequency range selection 0x0
Reserved [26] | Reserved 0
MDIV [25:16] | PLL M divide value 0x14D
Reserved [15:14] | Reserved 0
PDIV [13:8] | PLL P divide value 0x3
Reserved [7:3] | Reserved 0
SDIV [2:0] | PLL S divide value 0x1

MPLL CON L YA X MPLLZ®RELEJ. MPLLZ#EL., 7w v 7 43EIL FOUT=667Mhz % /)L
F9. FOUT OFEAXILFFEO@EY TT :
FOUT=MDIV*FIN/(PDIV*22SDIV) = 667 MHz
FIN=24MHz, FOUT=667MHz, Z DX : MDIV=0x29B, PDIV=0xC. SDIV=1, —- >l &l T
IxH Y A, FOUT=1000Mhz # ¥R — 325725, (EEEEZFEHATEET,
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AT w5 Ky AL v TFERE

L — Dl 3:“"—”""‘
1 (18} | BOUThem | (1~B)
0L Tipwa ]
1
et Mg, MU Xyzye '
E_ﬂ\ P E— 1
DIy I |
APLL
A T, 1 BCLHm 1 (1) !
FOUTan, Y177 - 1
1
I
Dl'ara MU ¥pmaco 1
L —|—| b |
-2 SCLKi (e I SCUCoM |
BCLMmL Dl'osco [
SCLkem (1=18) W
HushiTl Self MOLIT: M -
e e MSYS domain
AP
- e
| e pava
MU e MU sye > |
BlVicuen BlVecue P
L A {1~48) (=8 I\ H
P Tum WOUThess D3YS domain
| MUY, MU ey gmm———— 3
BELKn L 1 ! }
|| EPLL ] L DIVELaEH :SCLK_QNEN’ND:
{1=8 ) L= i
. | HCLE PEYE
m fp— FlTen MUY, MU= DUz e OUTrusn L 1
= zme n I i
5L i DIVizise DIVigzise 1 FELKPEYS !
BELK_HEMET . WPLL , { S (1~18) (1~B )
— — LT i
FRni FOUTom, !
B0LH.c i
| | | ussora souisepHY —— > I
PRY [ —=2 -z [ |
||| uss HosT BCLKCJHE PSYS domain
PHY —
BOLK_HOMIRHY

el | HOMLPHY scmm
— e —

MIPI_PHY

S5PV210 Kl ek ESE K
FREKOE ST, 2TO MUX 1Z7 vy 7 28 IRT 5 LEH S ET, B# L U2 (X CLK_SRCO, T
XEIREITEE N
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3.7.3.1 Clock Source Control Registers (CLK_SRCO0, R/W, Address = 0xE010_0200)

AEAEHE, FRRASATRE 2

AA7 7 aP—RbARICTS

CLK_SRCO Bit Description Initial State
Reserved [31:29] | Reserved 0x0
ONENAND_SEL [28] | Control MUXFLASH (0:HCLK_PSYS, 1:HCLK_DSYS) 0
Reserved [27:25] | Reserved 0x0
MUX_PSYS_SEL [24] | Control MUX_PSYS (0:SCLKMPLL, 1:SCLKA2M) 0
Reserved [23:21] | Reserved 0x0
MUX_DSYS_SEL [20] | Control MUX_DSYS (0:SCLKMPLL, 1:SCLKA2M) 0
Reserved [19:17] | Reserved 0x0
MUX_MSYS_SEL [16] | Control MUX_MSYS (0:SCLKAPLL, 1:3CLKMPLL) 0
Reserved [15:13] | Reserved 0x0
WPLL_SEL [12] | Control MUXVPLL (0: FINVPLL, 1: FOUTVPLL) 0
Reserved [11:9] |Reserved 0x0
EPLL_SEL [8] Control MUXEPLL (0:FINPLL, 1:FOUTEPLL) 0
Reserved [7:5] Reserved 0x0
MPLL_SEL [4] Contral MUXMPLL (0:FINPLL, 1:FOUTMPLL) 0
Reserved [3:1] Reserved 0x0
APLL_SEL [0] | Control MUXAPLL (0:FINPLL, 1:FOUTAPLL) 0

S5PV210 #ZML T, &7/ m v « AL v FERELET ¢
APLL SEL=1, FOUTAPLL ZffH L ¥

MPLL SEL=1, FOUTAPLL #fiH L £

EPLL SEL=1, FOUTAPLL Z{ff L £
VPLL_SEL=1, FOUTAPLL ZffH L ¥4
MUX_MSYS_SEL=0, SCLKAPLL Zfff L E7
MUX_DSYS _SEL=0, SCLKMPLL ZfffH L %9
MUX_PSYS SEL=0, SCLKMPLL Z{#f L %9
ONENAND_SEL=1, HCLK DSYS # il L £
CLK_SRC0=0x10001111;

3. main.c

main BA%(T LED S EEH L ET, =2— RiEaio LIZIER LTI,

B o—FRayv e rulS5I U S0ET
a—RKZar 3/, Fedoradim R C Rt a~> REFEITLET
#cd 1l.clock ¢

# make

1l.clock_c ®7 4 L2 kU FiZ clockbin Z/Ep L, FNEHBEHR—NICTm T AL ET,
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ENE ERBR

R T <, LED OSEMRCTEET, mpAHIERV LD A, ZiuE Superboot 737 7 v 7 %4
Wb L7272 T, 7 v v 7 20T — FOMEA LR L2 e b | clockc N T~ 72 1 PLL_OFF
ZEFH L PLLIEREZ OFF IC L £3. Z 9 34UE LED OABEIITIRIBIC TR £4, AZED I/ o v 7 #E
¥ APLL & MPLL TITWET, ZL TR =7 RIEEAENIEFICEETCEES, ROETIE, VU
THAR—= N2 T 22 L2 LD, SR TXFEEANT) - T H5HEAFERLET, KEOHMRL LE L
720 ET,

BXINE VITAR—IFRE-XFOANBLIOHA

®—#  S5PV210 UART #iHA

WHFER L — N F 23 v 213 UART EIEFRL £9°. 725 UNIVERSAL ASYNCHRONOUS
RECEIVER AND TRANSMITTER, > U 7 N7 —Z ZXETHOIMEHINET, 7 —F 42X ET 256
I%. CPU 23/%F L L5 —# UART ([ZEZIAEN., UART (ZFFED 7 +—~ v MIE-> TV A ¥—TT U T L
FATLET ; 72 2ZET2581E. UART X, b9 —KOUAVYOEZEZHREL, YU TVENy Ty
NICINEE LE3. Z L TCPU M UART OF — X Zai s Z LN TEE1,

S5PV210 ClE, UART (L4 DO L7=3ERIFAS YV 7110 R — b2 L, 4 DO L7zF v > 3L
DoV, KT ¥ 1L DMA E— FELITEVIALE— RTEMECE ET, £DOH, F ¥ 3/L 0 1% 256byte
DEAE FIFO L3255 FIFO & D £9°. F ¥ 3/b 113 64byte D35 FIFO £ 55 FIFO 30 £9°, Fv x/L
2 & 313 16byte D3Z1E FIFO & 1%[3 FIFO 238 0 £,

S5PV210 @ UART HHEIZIRD LB TY -
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Peripheral BUS

Transmitter
x"_’ﬂx‘x
> )
| Transmit FIFC Register
(FIFCG mode)
Transmit Buffer Register
_|— Transmit Holding Register
— - (Non-FIFO mode)
¥
re=-® <
| Transmit Shifter | » TXDn
E Iy
Control Buad-rate |
— Unit [ * Generator |* Clock Source
!
! Receiver
; i
| Receive Shifter < RXDn
. -
*
.| Receive Holding Register
(Mon-FIFO mode only)
Receive Buffer Register
| Receive FIFO Register
- (FIFO mode)
-4
"\\\ /_,f’

In FIFO mode, all bytes of Buffer Register are used as FIFO register.
In non-FIFO mode, only 1 byte of Buffer Register is used as Holding register.
S5PV210 UART O[]
UART [ZAEHE TTL/ CMCOS 1 ¥ 7 - L~L 2 L TT =2 2 REILET. £ LTT =4 iTHREN %
st L, (bl A ) LS 572012, TTL/ CMOS By y 7 L-ULa RS-232 1w 7 - LA L &
T BEEIX T RAUE. Mini210S 13 MAX3232S0P v 7 & L. TX0 & DXO0 ZfEH L £ :
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KAt BERFT 7 /7 vd—

(Bflik, FRRASAATHE 2
AA7 7 aP—RbARICTS

VDD_SYS_3.3V
o120 [104 DDGND
16

u9
[B]  XuTXDO HTHN vOD T1ouT H4—RSTEEE
(3]  XurRxpo <K——124 RouTi RIN1
3 XurTsng <& 10 121N T20UT e aTes
[3] XuCTSnD > ROUT2 RIN2

Cl+ c2+

c1- c2-

ij&t
s 1

104

W+ WSS -
C138 C139
04 —— 15 MAX323250P L5 1"
DGND

"XuTXDO"Z#R5E L, fERITROBY R LET -

(4]  XuRXDY CR | xURXDOIGPAD_O
DB
[6]  XuTXDO g XUTXDO/GPAOD_1
D9 a
[6]  XuCTSno XuCTSn0/GPAD_2
AT
[8]  XuRTSnO XuRTSnO/GPAD 3 UART/IrDA
[9] XuRXD1 > XuRXD1/GPAD_4
@  xuTxp1 <—FE] v txp1/GPAD S
B8 | 7
[8]  XuCTSni XUCTSn1/GPAD_6
[¢]  XuRTsni <—F10] ¥\ RTSn1/GPAD 7
 AC20 |
[8]  XuRXD2 ég XURXD2/UART AUDIO_RXD/GPA1_0
 AC14
[6]  XuTXD2 XuTXD2/UART_AUDIO_TXD/GPA1 1
[6]  XuRXD3 éé—iﬁﬁ— XURXD3/ICTSN2/UART AUDIO _CTSn/GPA1 2
[B]  XuTXD3 XUTXD3/RTSn2/UART_AUDIO_RTSn/GPA1 3

UART B #2eX
UART ORI L P AX 2% ETHZ LI L D  UART ZBREh 25 Z LN CTE £, WEEEZETEET,
B_H vl T ARHA
sE4/pa— Ri%, 7« L2 b U 12.uart_putchar
TrANEBMLIEZZ T,

-

— =N

LIZE WV HiDFD 1l.clock_¢ & - main.c (2 uart.c

1. main.c
SERIRI— NIZRD EFBY T .
int main()
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charc;
uart_init(); Il >0 7 IVR— b &A1k

while (1)

{

¢ = getc (); Il 35 ¢ %05

putc(c+1); Il 305 ¢l & 265

}

return O;
}
main BI%CIE, JEic vart_init () ZFFONH L CUART Z2#81{b L E4, £ LT, getc T PC flloFT—#
) Z2ELET, T putc)ZFOH L, PC~7F—4 (0F) +1 T BELET,

2. uvart.c
vart_init)=— K :
void uart_init()

{
11l RX/ITXHICE Y - a7 4 FXal— a3 E{TWVWET

GPAOCON = 0x22222222,;
GPA1CON = 0x2222;

2 =20ty k

UFCONO = 0x1; Il FIFO #1275

UMCONO = 0x0; 117 v —gE 7 L

ULCONO = 0x3; N7—%tv> hk:8, RNUTF 7L, Ahy7EY k1

UCONO = 0x5; 1777 : PCLK ; B0 AREE L, UART O[5, EEE2 Tt 5

13 R—L— M2 E

UBRDIVO0 = UART_UBRDIV_VAL,; 1135
UDIVSLOTO = UART_UDIVSLOT_VAL,; //0x1
¥

FROTI=REI=250FERH Y £, FreldnfaHL £ -
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27y 7 1 RX/TXHICEY « a7 4 Xalb—a 270 ET
UART O U #5iX 22 LT, GPAOCON & GPAICON L2 X %3 7E L. GPAO, GPAl "> % UART
HEREIZ VNV E T,

2.2.2.1 Port Group GPAD Contrel Register (GPAODCON, RIW, Address = 0xE020_0000)

GPAOCON Bit Description Initial State

GPADCON[T] [31:28] |0000 = Input 0001 = Output 0ooo
0010 = UART_1_RTSn
0011 ~ 1110 = Reserved
1111 = GPAO_INT[7]

GPAOCON[E] [27:24] 0000 = Input 0001 = Qutput 0ooo
0010 =UART 1 _CTSn
0011 ~ 1110 = Reserved
1111 = GPAO_INT[6]

GPADCON[5] [23:20] |0000 = Input 0001 = Output 0ooo
0010 =UART 1 _TXD
0011 ~ 1110 = Reserved
1111 = GPAD_INT[5]
GPADCON[4] [19:16] |0000 = Input 0001 = Output 0ooo
0010 =UART_1 RXD
0011 ~ 1110 = Reserved
1111 = GPAD_INT[4]

GPAOCON[3] [15:12] 0000 = Input 0001 = Qutput 0000
0010 = UART_0_RTSn
0011 ~ 1110 = Resarved
1111 = GPAD_INT[3]

GPAOCON[2] [11:8] |0000=Input 0001 =Output 0000
0010 = UART_0_CTSn
0011 ~ 1110 = Reserved
1111 = GPAO_INT[2]

GPAOCON[1 [7-4] 0000 = Input . 0001 = Qutput 0ooo
0010 = UART_0_TXD
0011 ~ 1110 = Reserved
1111 = GPAO_INT[1]

GPAOCON[O] [3:0] 0000 = Input 0001 = Qutput 0ooo
0010 =UART 0 RXD
0011 ~ 1110 = Reserved
1111 = GPAO_INT[O]

GPAOCON L A %
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2.2.3.1 Port Group GPA1 Control Register (GPATCON, RIW, Address = 0xE020_0020)

KAt BERFT 7 /7 vd—

BAHE, BERASRARE 2
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GPA1CON

Bit

Description

Initial State

GPA1GON[3]

[15:12]

0000 = Input

0001 = Qutput

0010 = UART_3_TXD
0011 =UART_2_RTSn
0100 ~ 1110 = Reserved
1111 = GPAT_INT[3]

0000

GPA1CON[Z]

[11:8]

0000 = Input

0001 = Qutput

0010 = UART_3_RXD
0011 =UART_2_CTSn
0100 ~ 1110 = Reserved
1111 = GPAT_INT[2]

0000

GPATCON[1]

[7:4]

0000 = Input

0001 = Qutput

0010 = UART_2_TXD

0011 = Reserved

0100 = UART_AUDIO_TXD
0101 ~ 1110 = Reserved
1111 = GPAT_INT[1]

0ooa

GPA1CON[O]

[3:0]

0000 = Input

0001 = Qutput

0010 = UART_2_RXD

0011 = Reserved

0100 = UART_AUDIO_RXD
0101 ~ 1110 = Reserved
1111 = GPAT_INT[O]

0ooa

AT w7 2 T—2FEXDkry b

GPAICON LT 2%

<1>ULCONO T —#EXE2HETDH. FrKEzZmR<ZEn

R—AL_X— : http://www.csun.co.jp
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There are four UART line control registers in the UART block, namely, ULCONO, ULCON1, ULCONZ, and

ULCON3.
ULCONR Bit Description Initial State
Reserved [31:7] |Reserved 0
Infrared Mode [B] Determines whether to use the Infrared mode. 0

0 = Normal mode operation
1 = Infrared Tx/Rx mode

Parity Mode [5:3] | Specifies the type of parity generation to be performed and 000
checking during UART transmit and receive operation.
Oxx = No parity

100 = Odd parity

101 = Even parity

110 = Parity forced/ checked as 1

111 = Parity forced/ checked as 0

Number of Stop [2] Specifies how many stop bits are used to signal end-of-frame 0
Bit signal.

0 = One stop bit per frame
1 = Two stop bit per frame

Word Length [1:0] Indicates the number of data bits to be transmitted or received per 00

frame.
00 = 5-bit
01 = 6-bit
10 = 7-bit
11 = B-bit

. Word Length = 11, 8hit T—HADES

. Number of Stop Bit =0, 1bit ARy TEY b

. Parity Mode = 000, NUT 4L

. Infrared Mode =0, J == E— REMH

X - T ULCONO0=0x3
<2>9UCONO [ZFUART O > 7 4 Xal—a L IPREZ . FiMEZRI I N

= ALX— : http://www.csun.co.jp A —)b : info@csun.co.jp 53



http://www.csun.co.jp/

RHEA~OHB H&ﬁ/i‘-\ *i E] %5“ 7 / a ‘,‘/\‘** S, FERRSATE?

AA7 7 aP—RbARICTS

There are four UART contrel registers in the UART block, namely, UCOND, UCOMN1, UCONZ and LICORN3.

UCONn Bit Description Initial State
Ressrved [21:21] | Reserved 0oo
Tx DMA Burst [20] Tx DMA Burst Size [u}
Size 0 = 1 byte (Single)

1 =4 bytes
Fessrved [18:17] | Reserved 0oo
Fix DMA Burst [18] R DMA Burst Size o
Size 0 = 1 byte (Single)

1 =4 bytes
Ressrved [15:11] | Reserved oooa
Clock Selection [1o] Selects PCLK or SCLE_UART (from GClock Controller) clock for ag

the UART baud rate.

D=PCLK: DIV_VAL1y=(PCLK/ (bps x 18) ) -1
1=3CLKE_UART: / DIV_WAL1) = (SCLK_UART / (bps x 18) ) -1
T Interrupt Type [=] Interrupt request type.(2! 0
0 = Pulse (Interrupt is requested when the Tx buffer is empty in
the Mon-FIFQ mode or when it reaches Tx FIFO Trigger Level in
the FIFD mode. )

1 = Level (Interrupt is requested when Tx buffer is empty in the
Non-FIFD mode or when it reaches Tx FIFO Trigger Level in the
FIFC made.}

Fx Interrupt Type | [8] | Interrupt request type. (2 ]
0 = Pulse {Interrupt is requested when instant Rx buffer receives
data in the Non-FIFQ mode or when it reaches Rx FIFC Trigger
Lewvel in the FIFO mode.)

1 = Level (Interrupt is requested when Rx buffer is receiving data
in the Moen-FIFO mode or when it reaches Rx FIFD Trigger Level
in the FIFO mode.)

Rx Time Out [7] Enables/ Disables Rx time-out interrupts if UART FIFO is i}
Enable enabled. The interrupt is a receive interrupt.

0 = Disables

1 = Enables
Fx Error Status [ Enables the UART o generate an interrupt upon an exception, o
Interrupt Enable such as a break, frame error, panty ermor, or overrun emor during

a receive cperation.
0 = Does not generate receive error status interrupt.
1 = Generates receive error status internupt
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UCONn Bit Description Imitial State
Loop-back Maode [5] Setting loop-back bit to 1 frigger the UART o enter the loop-back o
mode. This mode is provided for test purposes only.
0 = Mormal operation
1 = Loop-back maode

Send Break [4] Sefting this bt tnigger the UART to send a break during 1 frame o
Signal time. This bit is automatically cleared after sending the break
signal.

0 = Mormal transmit
1 = Sends the break signal

Transmit Mode [3:2] | Determines which function is able to write Tx data to the UART ag
transmit buffer register.

00 = Disables

01 = Interrupt reguest or polling mode
10 = DMA mode

11 = Reserved

Receive Mode [1:0] | Determines which function is able to read data from UART ag
receive buffer register.

00 = Disables

01 = Interrupt reguest or polling mode

10 = DMA mode
11 = Reserved
. Receive Mode =01 |, #|VAHLE— FNE/ZITHR—V 7 E—F;
. Transmit Mode =01, FIVIALE— RE/ZFAR—VU 7 E— R ;
. Send Break Signal = 0, 1@ %1 ;
. Loop-back Mode =0, /L—7" 3w 7 &— K& L7220 ;
. ZIZTCR=V 7= REHEHALETOT, bit[6-9NTLEE 0 £7220 4 ;
. Clock Selection =0, PCLKUART O#EjifE7 a7 & LTHEWNWET ;
. DMA ZfH L9729, bit[16]& bit[20] &58 0 & 720 F4;

£ - T UCONO = 0x5

<3> UFCONO F1 UMCONO

TOD LY AL FHREE T, UFCONO |Z FIFO Z 4 {2 L £9, UMCONO |& 7 o —#li#EloikE s LET,
27 v 73 R—L— ERE

R—L— MIFEEDOT =2y METT, 250 LY 2 ZICEH Y £9 : - UBRDIVO Fil UDIVSLOTO

UBRDIV n Bit Description Initial State
Reserved [31:18] | Reserved 0
UBRDIVN [15:0] | Baud rate division value 0x0000

(When UART clock source is PCLK, UBRDIVn must be more
than 0 (UBRDIVn =0))

UDIVSLOT n Bit Description Initial State
Reserved [31:18] | Reserved 0
UDIWVSLOTn [15:0] Select the slot where clock generator divide clock source 0x0000

A— 1 — F3EZ : UBRDIVn + (num of 1's in UDIVSLOTn)/16 = (PCLK / (bps x 16))—1, Maximum Operating
Frequency for Each Sub-block [XI"C, UART % PSYS FTfEEIL £7. L->T, PCLK HJ PCLK_PSYS=
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66.5MHz, R—L— b bps # 115200 & #% /& L £, L - T(66.5MHz/(115200 x 16)) - 1 =35.08 = UBRDIVn +
(num of 1's in UDIVSLOTn)/16. UBRDIV0=35, UDIVSLOTO0=0x1

getc() & putc)a— K :

Il —3C5%15

char getc(void)

{
while ((UFSTATO & 0xff) == 0); I RX FIFO 1ZZ2D 54, fib %1
return URXHO; W7 — % Z @00

}

I—C55E

void putc(char c)

{
while (UFSTATO & (1<<24)); /I RXFIFO 11 b 054, b ET
UTXHO =c¢; 17— 5 ZFEE AT

}

There are four UART transmit buffer registers in the UART block, namely, UTXHO, UTXH1, UTXH2 and UTXH3.
UTXHn contains 8-bit data for transmission data.

UTXHn Bit Description Initial State
Reserved [31:8] | Reserved -
UTXHn [7:0] | Transmit data for UARTn -

UART T — X LG LU A X

There are fouf UART receive buffer registers in the UART block, namely, URXHO, URXH1, URXH2 and URXH3.
URXHn contains 8-bit data for received data.

URXHn Bit Description Initial State
Reserved [31:8] | Reserved 0
URXHn [7:0] |Receive data for UARTR 0x00

UART 7 =225 LV A X
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UTRSTATNn Bit Description Initial State
Reserved [31:3] | Reserved 0
Transmitter empty | [2] | This bit is automatically set to 1 if the transmit buffer register has 1

no valid data to transmit, and the transmit shift register is empty.

0 = Not empty

1 = Transmitter (which includes transmit buffer and shifter register)

ampty
Transmit buffer [1] | This bit is automatically set to 1 if transmit buffer register is empty. 1
empty 0 = Buffer register is not empty

1 = Buffer register is empty (In Nan-FIFO mode, Interrupt or DMA
is requested.

In FIFO mode, Interrupt or DMA is requested, if Tx

FIFO Trigger Level is set to 00 (Empty))

If UART uses FIFO, check Tx FIFO Count bits and Tx FIFO Full bit
in UFSTAT register instead of this bit.

Receive buffer [0] | This bit is automatically set to 1 if receive buffer register contains 0
data ready valid data, received over the RXDn port.
0 = Buffer register is empty
1 = Buffer register has a received data
{In Non-FIFO mode, Interrupt or DMA is requested)

[f UART uses the FIFO, check Rx FIFO Count bits and Rx FIFO
Full bitin UFSTAT register instead of this bit.

REIZEAT ALV AL
UTRSTATO IS/ G AT — X A LU A X &5 00 | Receive buffer data ready= 1 O55137 — % 2515 T,
URXHO LA & Z@imAE iU, 8bit OF —72&ZIFHY £7 ; Transmitter empty = 1 D5E 137 — & %
PHETE, £ L TUTXHO IZ 8hit DF — X ZHFEXIALET,

B o—Rauv e rus I I T0ET

a— Rza 3L, FedoradfiiK C Rt~ REFATLET ¢

# cd 12.uart_putchar

# make

12.uart_putchar ®7 ¢ L2 kU FiZ vartbin £k L, ZNEFHBEAR— RIc7a 77 AL E T,

%m% %ﬁﬁ%

KafiUNw%EQMLT\mffi%ﬂﬁiT%;@@iLt\_hiz~%%rﬂy7#é:&
WD KIBIZ B30 £32, BIfEO 2 — RIIEHE T, —XXFET AN TEEd, ROE T putc()Fl
getc DR Z L X H LT, 12T A printf() & scanfOREREZ N % £47,
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X E printf X2 scanf BB HE

B BHEGE

printf <> scanf BIELOBAE T 1EI1L, BIRB L

1) linux il printk BIEREAHE, /N—T a UABHT LWIEE . BHIZ L 0 IRE 325, MaRiT L v 8572,

2) uboot O printf <> scanf KERERAE, SEER uboot BA%K b linux 1 — R AN LBIET 5 H DT

3) SEAICHNEE T L b0 T8, AR T ;

2IKD 08 72 LMo = — FEMZ L 228 7 ZTRRER RV O E, ERO 3 S0H kL bIokH)
AT,

Y linux o> printk BI%AFII LT, OS AL 0/ 5 M L, Kiex Mz 3,

580 BHEFIHE

A7 w7 1 13.uart_stdio 7 4 L7 b UZ printfrar 27 2%y 7 LC, fREMDEKET S & include <
include 7 ¢+ L7 bV 2ERTX £7°, include 1ZxfIGED~>y K7 7 A /L lib T printf <° scanf ® =2 — F %
BEXET,

A7 w7 2 13.uart_stdio 7 4 L7 v U FD makefile ZEEL, lib 74 L7 F) FOFT—%% liball=
VAT L2tk liba% bin (2 A L LET, Y—Ra— RIREIEEN,

27 w73 manEar AN TANLET,

W= a5 ABLR
SERZa— RIE, 74 L7 bU L3uart_stdio TS W, RiiE SRS 5, BLLT 4 L2 MU Tl
BENHY EHA, BL2T 4 L2 U Tlidinclude <° lib7 4 L7 U 2B L., mainc HIEELF T,

1. /lib/printf.c
<1> printf EF :
int printf(const char *fmt, ..))
{
inti;
int len;
va_list args; /l'va_list HlI char *
va_start(args. fmt);
len = vsprintf(g_PCOutBuf, fmt, args); // W&BI va arg)Z A L £5
va_end(args);
for (i = 0; i < strlen(g_PCOutBuf); i++)
{
putc(g_PCOutBuf[i]);
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}

return len;

}

<2> printf BRI AIESIE OB TH Y .~ FIAG IO LiX
AR B OO T 1 ¥ A 7 E ST type VAFunction(type argl.
F9 0 BN EE OEE G s aTE o aEkg | 4, B
WP D LR U 5 RS EUIEAHEE LW izd, E5RHE
FCTHIHY A R &R L TWET,
<3> printf B TIZ=2>DHEE R~ 7 2|l bV £7 :
<7 u 1: #define va_start(ap.

typearg2, ...); SlIE—ILEHITHT
/N ODEESIEBLET, BESBDOESIE
STCRRLET, BEESIH S AgEs it

A) (void) ((ap) = (((char *) &(A)) + (_bnd (A. _AUPBND))))

<7 ua 2: #defineva arg(ap. T) (*(T *)(((ap) += (_bnd (T. _AUPBND))) - (_bnd(T,
_ADNBND))))

<7 u 3: #define va_end(ap) (void) 0
hbo~7aW va T variable argument(F] 2 514%) T
ap: WIS XA FORA L
A AIEEG Y R S ORBEEGIE

BEAEEIE- (O & g

va_ list & —>0~Z7 1T, EFIT typedef char * va_list, EFIiL char IR A X,
<4> =07 v Ok

1) va_start ¥ 7 1
o HETHE

LU, BESMYANORA 22T 2o F L, lEAPICEZET, FiE BEOBETIRADT
RLZ+ BAIOAESIMEAICE >TOFT7E Yy b7 FLRAR, ZDOfE%E ap 12

25 27C, ap IS5 Y
A NDOEMOT RUAKET KL AR £7,,
o il E 2 E 4
A5 $ > E 513 void va_test(char a, char b, charc, )@ ZOEERI ML a, b, ¢, HEDETE
S5l#0% ¢ T, 3725 va start(ap. ¢),

2)va_arg ¥ 7 11

o FEHE
BUE ap A Z DA EG Bz i) LT, ap ANA v Z 2w L5145
3)va_end v/ 1

o FERE

FEG B DOZITIY 28T LEJ, va_end (list)IF4Ex & E&RL T,
R&FRIED 7= 12, va_start &3t L £,

WCIROFF L E7,

EESH IS — Fixdh o ¥, a—
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<5> A GO AR DI =Z>DHENRH Y £
1) BBOFE—EOSIEP RO EE A ERZ L £, FlZ. func(intnum, ..);
2) FRLBIBIZ L - T, SIEoMEE Al L3, il printf &V — X, CFHTO%DETHEL T ;
3) KERIZRIRIL (VT A—H BN OXFFFF L 0 /hEW o int) 234, BV Z—27 RLAET, L EN
AE Yy JIT V8 ATHIENTEET,

FEROMFET printfOBIEUIEfF cE 9, 9 va stat ~ 27 1 (args, fmt) ; [ZAIEFIEDIET KL
A % args IZERTE &AL, % L C vsprintf(g_PCOutBuf, fmt, args)Z FFON LALER L 97, #5iV T vsprintf() T
va_arg) &M L, AIASIEA Y HL T, firLEd, Hlo T8 323, B g PCOutBuf
RIELET ; UFFNDGE . ZBHGIE ) A N TILFFNI~ORA 2 2 HfG L, SUFHIONE % g_PCOutBuf
ot —LET; BT THIHEAIE. number BI% CHELL 9. & L CTHEHTHE SR g_PCOUtBuf IZ1R7F L £
¥

B2, PUTC %% C g PCOutBuf N X574 7 U > b7 b L9, scanf BIEL D JFFRIT printf 2E{L L
T, R L EH A,

2. main.c
SEea— R
int main()
{
inta=0;
intb=0;
char *str = "hello world";

uart_init();

printf("%s¥n", str);

while (1)

{
printf(“please enter two number: ¥r¥n");
scanf("%d %d", &a, &b);
printf("¥r¥n");
printf("the sum is: %d¥r¥n", at+b);

}

return O;

}
F3 “helloworld”2 7V > R7 7 R LT, YU TIAR—EINE 200F525ITIY . &EZIZ, FNbHD

Mmam9 2,
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ENE a—FRarvArerus s3IV TOET

a— RKEZza /4L L, Fedoradfi K C Rt a~y REFfTLET .

# cd 13.uart_stdio

# make

13.uart_stdio 7 « L7 kU FIT stdio.bin /4R L, TN EZHBAR—RNZTe s 7 A LET,
EHE ERBZR

U TN —T VA EEGE, secure CRT R A —/N—lii K72 EDOR— F LHTHR— & E£3. £ L TR
T “helloworld”% 7'V > 7 U7 hINET, 2008 FEANERERLET, ANTDHE, Z20fE 7Y
Y r7U RLET,

FERIITRROEY T

hello world

please enter two number:

nlease enter two number:

# XIVE NAND Flash OFHAEY « X AL « HE

#®—® NAND Flash {22\ T

S5PV210 @ NAND Flash =¥ b B — /WX TR0 R H Y £9 .

1) 512byte, 2k, 4k, 8k ~—T &P —K— |

2) #FEY 7 M&# LT, NAND Flash #4000 - FHFXAL - HEMREL FEBLLET

3) 8hit /3 %

4)SLC . MCL NAND Flash %z ¥ R—

5) 1/4/8/12/16bit ® ECC % HK— h

6) LY AKX NA NN—TU—R|/U— KB TT—H/ECC LY AXNA NN—TTU—RIT—RK&ET 7
TARMD L VAT 2=y NIT VAT HI B R—FLET,

W 2 ZCfEA L7720 Mini2l0S @ NAND Flash : %1 7 SLC, &#& 1G, %5 KIK8GO8UOA, A=
DWNZIE SLC  NAND Flash (2% % & 0 T(256M/512M/1GB 7% &), MLC NANDFlash TiLiifH L £+
Ao

B8 vl T LA

SERa— R, T4 L7 bV ld4nand TR ES0, BIFEE RS2 5, nand.c 7 7 A LNEINL
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NAND Flash (2%} U COEAED N Z £97,

1. nand.c
<1> NAND Flash #J#{tE8%% nand_init()., =— NI FEO#E Y T

void nand_init(void)

{
//1T.NANDFlash =2> 7 4 7' L—2 3
NFCONF
= (TACLS<<12)|(TWRPHO0<<8)|(TWRPH1<<4)|(0<<3)|(0<<2)|(1<<1)|(0<<0);
NFCONT
=(0<<18)|(0<<17)|(0<<16)|(0<<10)|(0<<9)|(0<<8)|(0<<7)|(0<<6)|(0x3<<1)|(1<<0);
2. vvavzy7v—yay
MPO_1CON = 0x22333322;
MPO_2CON = 0x00002222;
MPO_3CON = 0x22222222;
3. VvVt hk
nand_reset();

}

Z=ODFIEBHY E

A7 w71 NANDFlash =7 4 7 L— 3

NFCONF & NFCONT 22D L A2 @D NANDFlash =7 4 7' L— g
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4.5.21 Nand Flash Configuration Register ([NFCONF, R/W, Address = 0xBOEO_0000)

NFCONF Bit Description Initial State
Reserved [31:26] | Reserved v]
MsglLength [25] 0= 512 byte Message Length 0

1= 24 byte Message Length
ECCTypel [24:23] | This bit indicates the kind of ECC to use. 1]
00 = 1-bit ECC
10 = 4-hit ECC
01 =11 = Disable 1-bit and 4-bit ECC
Reserved [22:16] | Reserved 0000000
TACLS [15:12] | CLE and ALE duration setting value (0-15) 0x1
Duration = HCLK x TACLS
TWRPHO [11:8] | TWRPHO duration setting value (0-15) 0x0

Duration = HCLK x { TWRPHOD + 1)
Mote: You should add additional cycles about 10ns for page read
because of additional signal delay on PGB pattern.

TWRFPH1 [7:4] TWRPH?1 duration setting value (0~15) 0x0
Duration = HCLKx { TWRPH1 + 1)
MLCFlash 3 This bit indicates the kind of NAND Flash memory to use. 1]

0= SLC NAND Flash
1= NMLC NAND Flash
PageSize [2] This bit indicates the page size of NAND Flash Memory, 0
When MLCFlash is 0, the value of PageSize is as follows:
0 = 2048 Bytes/page

1= 512 Bytes/page

When MLCFlash is 1, the value of PageSize is as follows:
0 = 4096 Bytes/page

1 = 2048 Bytes/page

AddrCycdle [1] This bit indicates the number of Address cycle of NAND Flash 1]
memory.

When Page Size is 512 Bytes,
0 =3 address cycle

1= 4 address cycle

When page size is 2K or 4K,
0= 4 address cycle

1= 5 address cycle

Reserved [0] Reserved 1]

NFCONF L v A%
e AddrCycle = 1, When page size is 2K or 4K, 1 =5 address cycle, Mini210S @ NAND Flash ®»~=X—’
X 2k, 7 RVA-H A7 0F5DT;
e PageSize =0, When MLCFlashis 0, the value of PageSize is as follows: 0 = 2048
Bytes/page. Mini210S £ SLC NAND Flash Zfifi L £9°, =L T—I% 2k ;

e MLCFlash=0, Z ZCl% SLC NAND Flash Zf L £7 ;

e TWRPHL/TWRPHO/TACLS (X7 7 A% A I 7 Og%iE, NAND Flash Fv 7'~ =a 7 /L% 25
CEIVEIZTROLEFETTY, TWRPH1=1, TWRPH0=4, TACLS=1;

e ECCTypeO/MsgLength, X7 A # L+ =2— R TlE ECC bz, ZZTIE/ 7 72K ELE
A,
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4.5.22 Control Register (NFCONT, R/W, Address = 0xBOE0_0004)

NFCONT Bit Description Initial State
Resarvad [31:24] | Reserved a
Reg_nCE3 23] NAND Flash Memory nRCS[3] signal contral 1

0 = Farce nRCS[3] to low (Enable chip salect)

1 = Force nRCS[3] to High (Disable chip salect)
Reg_nCE2 [22] NAMND Flash Memaory nRCS[2] signal contral 1
0 = Force nRCS[2] to low (Enable chip select)

1 = Faorce nRC5[2] to High (Disable chip salect)
Resarvad [21:19] | Reserved

MLCEccDiraction [18] 4-bit, ECC ancoding !/ decoding contral a
0 = Decoding 4-bit ECC, tis used for page read

1 = Encoding 4-bit ECC, Itis be used for page program
LockTight [17] Lock-tight configuration a
0 = Disable lock-tight

1 = Enable lock-tight,

If this bit is satto 1, you cannot clear this bit.

Faor mare information, refar to the 4.3.72 "Lock scheme for
data protection”.

LOCK [16] Soft Lock configuration 1
0 = Disable lock

1 = Enable lock

Software can modify soft lock area any tima.
For mare informatian, referto the 4.3.72 ",

Resarvad [15:14] | Reserved ao

EnbMLCEncint [13] 4-bit ECC encoding completion intermupt contral a
0 = Disable interrupt
1 = Enable intarmipt
EnbMLC Decint [12] 4-bit ECC decoding completion intermupt contral ]
0 = Disable interrupt
1'= Enable intermupt
[11] Rasarved a

EnblllagalfccINT [10] llagal access interrupt contral

0 = Disable interrupt

1 = Enable intermupt

lllegal access interrupl occurs whan CPU tnes to program ar

arasea locking area (the area setting in MFSBLK
{0xBOED_DD20) to MNFEBLE (0xBOED_0024)-1.

EnbRnEINT 9] RnE status input signal transifion interrupt contral a
0 = Disable RnE intamrupt
1 = Enable RnE interrupt
RnE_TransModa 18] RnE transition detection configuration a
0 = Delact rising adge
1 = Delact falling adge
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NFCONT Bit Description Initial State

MECCLock [71 Lock Main area ECC generation 1

0 = Unlock Main area ECC
1 = Lock Main area ECC

Main area ECC status register is
NFMECCO/MNFMECC1{0xB0OEQ_0034/0xBOED_0038),
SECCLock [8] Lock Spare area ECC generation. 1

0 = Unlock Spare ECC
1 = Lock Spare ECC

Spare area ECC status register is NFSECC(0xBOED_003C),

InitMECC [5] 1 = Initialize main area ECC decoder/encoder (write-only) 0
INitSECC [4] 1 = Initialize spare area ECC decoderfencoder (wrile-only) 0
HW _nCE [3] Reserved (HW_nCE) 0
Reg nCE1 [2] NAND Flash Memory nRCS[1] signal control 1
Reg_nCED [1] NAND Flash Memaory nRCS[0] signal control 1

0 = Force nRCS[0] to low (Enable chip select)

1 = Force nRCS[0] to High {Disable chip select)

Note: The setting all nCE[3:0] zero can not be allowed. Only
one nCE can be asserted to enable external MAND flash
memory. The lower bit has more priority when user set all
nCE[3:0] zeros.

MODE 0] NAND Flash controller operating mode 1]

0 = Disable NAMD Flash Controller
1 = Enable NAND Flash Controller

NFCONT L A%

e MODE=1, NANDFlash 2> ha—L %4235 ;

e Reg NCEO=1, v 7L 7 F&HIEL, NANDFlash #f{ERfIcE/-F v 7L 7 T 5

e Reg NCE1=1, v 7L 7 F&HIEL, NANDFlash #{ERfIcE/-F v 7L 7 T D

e InitMECC/InitSECC/SECCLock/MECCLock, X7 A % /L~ =m— R Tl ECC Z bR, ZZ T
245077 T HAEERELET ;

e RnB_TransMode = 0, Detect rising edge, RnB X NAND Flash 27 —# 2 « 7’m—7 « £ C, L H
ERYV TR LET

o EnbRNBINT =0 . RnB #IV iAZ&ZEIL ;

e EnblllegalAccINT =0, lllegal access &| 0 A& ZE 1L ;

o EnbMLCDecInt/EnbMLCEnciInt £ MCL Biifi, BRET 2 4EILH Y A ;

e LOCK =0, Soft Lock Zffii>7a\ 7=, Soft Lock ZZ51E L £ ;

o LockTight =0, Lock-tight Zffii>7au 7=, §XTD Lock-tight ZZ5 1k L £ ;

e MLCEccDirection, MLC B, RET HMEITH D FHA ;

25Ty 2 Brearrg4lL— g

NAND Flash BHEERERE ;
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27w 73 Ukvhk

Ut NBIEL nand_reset BEiEH o — K
static void nand_reset(void)

{
nand_select_chip();
nand_send_cmd(NAND_CMD_RES);
nand_wait_idle();
nand_deselect_chip();

}

NAND Flash @Vt v MR 4 DOFNERH D £7

1) Fv7EL s rEfE, EBIT NFCONT &= ~(1<<1); NFCONT @ bit[1]i 0 ZEX AL ET ;

2) v b+ 2~ F NAND_CMD_RES (0xff) % 1%15;52B%1% NFCMMD = cmd; NFCMMD L ¥R % (2 =
<V REEXIARET

52472 NAND Flash =2~ RIZ FREX T2 72 &0

Table 1. Command Sets

Function 1st Cycle 2nd Cycle Acceptable Command during Busy
Read 00h 30h
Read for Copy Back 00h 35h
Read ID 90h
Reset FFh - o
Page Program 80h 10h
Two-Plane Page Program®! 80h-—--11h 81h---10h
Copy-Back Program &5h 10h
Two-Plane Copy-Back Program®! 85h—11h 81h-—-10h
Block Erase 60h DOh
Two-Plane Block Erase 60h---60h DOh
Random Data Input!™ 85h
Random Data Qutput'™ 05h EOh
Read Status 70h o}
Read EDC Status® 7Bh O
Chip1 Status'® F1h o]
Chip2 Status'™ F2h 0

3) NAND Flash 755 ;32F51Z while( /(NFSTAT & (BUSY<<4))). NFSTAT & bhit[4]% #i#H Y . NAND Flash
DRREZ R LET
4) FvFELr FEmik, EEIL NFCONT |= (1<<1); NFCONT @ bit[1]ic 1 ZE X AL ET ;

<2>NAND Flash T ID B3#% nand_read_id)ZM-OMH L 9, =— Nid:
void nand_read_id(void)

{
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nand_id_info nand_id;

i Fv7e1v 7 N4E
nand_select_chip();

/12.1D FEAHHELY
nand_send_cmd(NAND_CMD_READ_ID);
nand_send_addr(0x00);

nand_wait_idle();

nand_id.IDm = nand_read();
nand_id.IDd = nand_read();
nand_id.ID3rd = nand_read();
nand_id.ID4th = nand_read();
nand_id.ID5th = nand_read();

printf("NANDFlash: makercode = %x. devicecode = %x\r\n", nand_id.IDm. nand_id.IDd);
nand_deselect_chip();

tREA Tew
Address. 1cycle Maker code  Device code
Device Device Code(2nd Cycle) 3rd Cycle 4th Cycle 5th Cycle
KIK8GOBUDA D3h 51h 95h 58h
KOWAGOBUTA Same as K9KBGOBUOA in it
KINBGOBUSA

NAND Flash ID #tAHEY

FEREEO X 512, NAND Flash @ 1D FiAHY #EIX 5 DOFIELRH Y £7
ATy 71 FyTkL7 FEE;
27 w72 D BARY 2w RiEE, =2+ F NAND_CMD_READ_ID(0x90) ;
AT w7 3 T FLA 0x00 2 15{5 ; BA%L nand_send_addr()Z FFONE L
A7 w7 4 NAND Flash L7 1 5 ;
A7 w7 5 ID #iAH Y IZIE, nand_read()BE% & 5 L £ 97, EBRIZ NFDATA L P A X 5t £4;
WIEBA%L nand_send_addr()z#iH L £3, =27 22— Rid:
{

75257 RLA, bbb RX—=VYNT7 KL A

col = addr % NAND_PAGE_SIZE;

IRTT7T RVA, TRbb_—T7 RN A

row = addr / NAND_PAGE_SIZE;
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/l Column Address AO~A7
NFADDR = col & 0xff;
for(i=0; i<10; i++);

/I Column Address A8~A11l

NFADDR = (col >> 8) & 0x0f;
for(i=0; i<10; i++);

/I Row Address A12~A19
NFADDR = row & 0xff;
for(i=0; i<10; i++);

/I Row Address A20~A27
NFADDR = (row >> 8) & 0xff;
for(i=0; i<10; i++);

/I Row Address A28~A30
NFADDR = (row >> 16) & Oxff;
for(i=0; i<10; i++);
}
FT. R—VOREIUSL TRV T FLALER=UF Ty T FLAZEELT, £LT550
YA I NENLTT RUAEREFE LET, FEEIL NFADDR U YA 2 EX AL, KA 7 VOPEE SR
NAND Flash ©F v 7'~ =27 V& ZTZRIT7ES 0V, FHIT FRKO X 51
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1 Block = 64 Pages
(128K + 4k) Byte

¥
//’/ 1 Page = (2K + 64)Bytes
// 1 Block = (2K + 64)B x 64 Pages
512K pages CET T RTTHTTRT TR T I ET T AT T RT RTINS s =(128K+4K} Byles
(=8,192 Blocks) 1 Device = (2K+64)B x 64Pages x 8,192 Blocks
< = 8,448 Mbits
8 bit

2K Bytes 4 64 Bytes

7

-

7
P _
(777727777 Page Regqisler 2227172247 oo~1o7

2K Bytes 64 Bytes

oo | o1 | K02 | O3 | o4 | 105 | ose 107
1st Cycle Ao A Az Az Aa As As A7 | Column Address
2nd Cycle Ag Ag At At L L L ‘L

3rd Cycle A1z Ata Ata Ats Ate AlT Al At Row Address
Az7 Row Address

Row Address

Column Address

4th Cycle Azo Az A2z A2y | Azd | A25 [ AzE |
5th Cycle Aza Azg Aso "L ‘L "L "L "L

T RUANEESIN%, IDS ZitAHd 2 AT E9, —%FHIX MAKDER CODE, 2 % H % DEVICE
CODE T,

<3> NAND Flash {HZE9%& nand_erase(). =27 =2— Ri% :

{

Il row 7 RLA, _X—=TUDO7 FL AHfE
unsigned long row = block_num * NAND_BLOCK_SIZE;

i Fv 77 b7 FLkE
nand_select_chip();
2. WBE:H1Y A7 0a~v K x60 26 E, H2h A7 0E- 7y 77 RLRAEZEE, H35

A 7 i< K Oxdonand_send_cmd(NAND_CMD_BLOCK_ERASE_1st)% 48,

for(i=0; i<10; i++);

/ Row Address A12~A19
NFADDR = row & 0xff;

for(i=0; i<10; i++);

/I Row Address A20~A27
NFADDR = (row >> 8) & Oxff;
for(i=0; i<10; i++);

/I Row Address A28~A30
NFADDR = (row >> 16) & Oxff;
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NFSTAT = (NFSTAT)|(1<<4);
nand_send_cmd(NAND_CMD_BLOCK_ERASE_2st);
for(i=0; i<10; i++);

I13. ¥Efi5e T 2155

nand_wait_idle();

a4, 27 —H R % gGidH 0
unsigned char status = read_nand_status();

110x ff’zf/zat 60:1 NRandﬂ)(RcwMﬂZXRdeSl E‘)‘Oh ) { 70n } { ”?0 )

A
Row Address

R/B \ Busy /
Auto Block Erase Erase Command 1/00=0 Successful Erase

Setup Command Read Status  I/O0=1 Error in Erase
Command

EFEXNZ & 5T, NAND Flash O{EEEEILZ6 DOFNELH Y £ :

AT o7 1 FuTELT FEE

A7 w7 2 {HFEa~r K 1NAND_CMD_BLOCK_ERASE_1(0x60) (5 ;
AT w7 3 N—=UT RLAZKE;

AT v 7 4 JEE=~2 F 2NAND_CMD_BLOCK_ERASE_2st(0xD0) %f5 ;
A7 w75 NAND Flash #{fi72 T 2155 ;

ATy 6 AT —ZA%HmAHRY WEIREEZMHELET, HECKRLESGS, RR7vey 27 %27
YRTURLT, Fy BV b aRY oAV LET, TRUSNOGETEET Yy 7L Fady oL
TEFEY, AT —H AHAH0I2iE read_nand_status () A L E4. FEEIT
nand_send_cmd(NAND_CMD_READ_STATUS) ; ch=nand_read(); A 7 — % AIRAEFTTAHL Y |
NAND_CMD_READ_STATUS, #i\  CEZA #tAH 0 £5,

<4> NAND Flash B8%% copy_nand_to_sdram(). NAND Flash 755 —#4 % DRAM [Zit~a 0 £9, a7
o— NiE:
{

i F>7%v7 M&E

nand_select_chip();

/2. Nand 7> 5 sdram |27 — & Z e M0, 1% A 7 1ra~<2 F0x00 245, 294 7 ik 7

KL Z nand_addr 22415, B3 ¥4 7 /bida~ 2 K 0x30 2415, 1=V QRK)DOT —X a0 3
while(length)
{
nand_send_cmd(NAND_CMD_READ_1st);
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nand_send_addr(nand_addr);

NFSTAT = (NFSTAT)|(1<<4);

nand_send_cmd(NAND_CMD_READ_2st);

nand_wait_idle();

Il 717 57 RLA, _X—=YHNT R A

unsigned long col = nand_addr % NAND_PAGE_SIZE;

i =col;

1=V DT —H ZEiHE . mElE lbyte 2 — LT, T—ZDES length BT+ 5F
THiEt2048 [ElD (2K) =2 —L E7,

for(; ikNAND_PAGE_SIZE && length!=0; i++, length--)

{
*sdram_addr = nand_read();
sdram_addr++;
nand_addr++;

}

3. A7 —& AFHHED
unsigned char status = read_nand_status();

/Ox Zf////?( 00h XCoI. Add1XCa\.Add2XRowJ\ddl><Row AaazXRow AaasX 30h }—(Dout N)—éout N+1>—(Jout N%i

Column Address Row Address T
—
R}E \Busy/

NAND Flash Ft /5 Y #fE

EFEBNC & 5T, NAND Flash OFEAEY #EIL 7 SO FIERH D 9

ATy 1 FyTELT MEE

AT w7 2 wAHEYD 22 K 1NAND _CMD_READ 1st(0x00) % i%(E ;

A7 w73 7 KU RAFARY B3 nand_send_cmd() ZFEONM L. 5 DD T KL R A 7 )V EEGFELET;

AT w7 4 FAEY 2~ K 2NAND_CMD_READ 2st(0xD0) % %13 ;
5
6
7

AT NAND Flash #5572 T 25 ;
AT R=YNDOA Ty bNEFRIED, L= Dtk & Hi/A T, B lboyte ZFt A0 £9°;
AT T AT —F RAEGHFY | KT DHNE D DEHIRLET,
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<5> NAND Flash # & AZPBI% copy_sdram_to_nand (). DRAM 725 NAND Flash |25 —# 2 E & AL £

4, a7 a— NI TEomy T

{
. Fo7eL 7 N7 FHVEE
nand_select_chip();

/I 2. Sdram 7>5 nand ICF7 —Z Z#FHAHY . H 1V A 7 a<2 F0x80 k(5. F 2 ¥4 7 ik
7 Rl A nand_addr #1555 3 VA4 7 LT 1 =V QK DT — X 2 EZ AR F A4V A 7T a~r F 0x10

Zk(E
while(length)
{
nand_send_cmd(NAND_CMD_WRITE_PAGE_1st);
nand_send_addr(nand_addr);
737 57 RLA L X—=YNT KA
unsigned long col = nand_addr % NAND_PAGE_SIZE;

i=col;

I 1=V OF—42 % #EXAH, FENT lbyte 2 ¥ — LT, T—F DR X length 85 T35 %

TEE 2048 HID (2K) aE—LET,
for(; ikNAND_PAGE_SIZE && length!=0; i++, length--)

{
nand_write(*sdram_addr);
sdram_addr++;
nand_addr++;

}

NFSTAT = (NFSTAT)|(1<<4);
nand_send_cmd(NAND_CMD_WRITE_PAGE_2st);
nand_wait_idle();

}

I13. A7 —& AFHEHHD

unsigned char status = read_nand_status();

Figure 8. Program & Read Status Operation

_ tPROG

R/B |

"o
110x @ 10h { 7oh } 1100 Pass
Col. Add.1,2 & Row Add.1.2,3 oy
Data
Fail
FEEIZ L 5T, NAND Flash OEZALBAEIL T DOFIERH O £7 -
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27w 1 FyTeLT NEE;

AT w7 2 F#EEiAFHa~<2 K 1NAND_CMD WRITE_PAGE_1st (0x80)% i%(5 ;

A7 w7 3 T RFULRAEZEGE, Bfnand send_ cmd()Z ML, 5207 RLA « A J L &EELE
ERR

AT w7 4 HHREY <2 K 2NAND_CMD_WRITE_PAGE_2st (0x10) % 3%(E ;

27 v 7 5 NAND Flash ¥{i§ 52 T 2455

AT w76 NX=UHNOF Tty FPLEZIAKR, XV DK E TEXIAL, A lbyte # EXIALE
ERR

ATy T AT —=F AZHmAY | HET D0 E D hERRLET,

2. main.c

main.c . F9 B nand_init() & FEONM L NAND Flash 28181k L £, iV TA==2—%2 7YV hT D
LT, 4FEOFT v arBdH 4 :

NAND Flash 7 & | :

ID FiAH Y #hE(nand_read_id()) ;

T4 2 HAE(nand_erase()) ;

FeA BV FERE (copy_nand_to_sdram()) ;

& X AL HERE (copy_sdram_to_nand()) ;

B a—Raryfreral I I 0ET
a—RKZzar /)L, Fedoradim R C Rt a~> REFEITLET
# cd 14.nand

# make

l4.nand D7 ¢ L2 kU FiZ nand.bin Z/EpK L, ZNEHBEHR— N7 7T AL ET,

FUET ERIR

FPIIET 102, 3, 4., 2TV FT UM LEEE, KEYL 29 LAMIEID IAZ EINT16_31 13584
L. IRQ handler |Z¥ v > 7 LE£7, H&%IZ irgq_handler() & E| 0 iAZ N> BT BIEL isr_key() & FEONM L &9,
WMEIHUT ST we get company:EINT16 31° 27U 7 v hLET, TLCEVIALEZZ VT LET, 7
A MERFRO LB TF
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FRAEERR A A S SR YA S Int test TRA AT A A SRR ASAYS

e get company:EINT16_31

0
1
P
3
4
5
6
7
w
8

9

10

we get company:EINT16_31
1

BXVE PWMEZA~v—

H—#  S5PV210 B PWM & A <—

S5PV210 IZIZARI 52D 32 By E PWM XA ~—0H VD £3, #14~—0,123 ILPWM RN H Y 7,
A< A IIHIECRHY A, PWM XA <L PCLK PSYS 27 v/ Y —A L L THEHALET, MHES
HERITE VI E 2 oy 7 ik 2 2B E S0, MBS TRERISBE ZE 0
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PCLK m * W
- A XpwmTOUTO
—» DeadZone
" e Control Generator
—MUX LogicO DC
12 —> Y Deadzone
. I
8BIT P
._”R ESCALER[T
0 B [N, e o
116 :: &1 .
‘::M VAL Contral \ XpwmTOUTA
Logict
SCLK PWM o % -~ g
g% 4
Deadzone
'—béﬁ(‘ P @ @
S v
—*| &1 Contral KpwmTOUT2
MUX Logic2 |
— )
[ SR
T
2 — *
BBIT —| G Control ] XpwmTOUT3
—=n UX 3
| PRESCALER| (14— Logic3 |
1 It — g
TR L]
CNTE4
Control Mo pin
Logicd

Figure 1-2 PWM TIMER Clock Tree Diagram

%:% A VAN L

Rlpa— R, 7427 hU 16timer ZZH 720,

1. main.c

a7 a— R

int main(void)

{
Il >0 7V R— bk
uart init();
11510 A H L
system_initexception();
Il timer X &
timer_request();
while(1);
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}

FIHIZ42H0 £, P AT v 73, 1FF A ~—HHET

AT v 71 VT R— ML

AT w72 EIABYE

AT w7 3 timer &, B timer_request()lE timerc FIZEFTSNE T ;
2Ty 7 4 BRL—TZA =BV IABBEET HETRLET,

2. timer.c
void timer_request(void)
{
Printf( " \r\n#HEHHEHHEHHTIMer teSHEHHHEHEHHHHIANN");
Il timer % A5AE 11295
pwm_stopall();
IItimer0 F Y IAZDEN D ABANY BT BARET D
intc_setvectaddr(NUM_TIMERQO,irs_timer);
Il timer0 HV IABREZHEHCT D
intc_enable(NUM_TIMERO);
Il timer0 Z X &3 %
timer_init(0,65,4,62500,0);
}
FlEIZ32HY £7 .
AT w7 Ltimer A5, LU AKX TCON 12 0 #EXAL
A7 w7 2VIC ZRE L, J&T timer0 H W IAZOE] ) iAF 2 BT BAEL irs_timer() & 3¢ & L. timer0 &1
VIABZHNZT D
AT w7 3timer0 ZaxiE L, BAEL timer_init)ZFFONME L £ 7
27 BERENT
1) sz wiE
FP. AR ERET D, LY A XL TCFGO :

TCFGO Bit Description Initial State
Reserved [31:24] | Reserved Bits 0x00
Dead zone length [23:18] | Dead zone length 0x00
Prescaler 1 [15:8] | Prescaler 1 value for Timer 2, 3 and 4 Ox01
Prescaler 0 [7:0] Prescaler 0 value for timer 0 and 1 0x01

WIZ 16 77 JEICERET D, FHBI LY A Z 1% TCFGL :
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1.5.1.2 Timer Configuration Register (TCFG1, RIW, Address = 0xE250_0004)

TCFG1 Bit Description Initial State
Reserved [31:24] | Reserved Bits 0x00

Divider MUX4 [19:16] | Selects Mux input for PWM Timer 4 0x00
0000 =11

0001 =1/2

0010 =1/4

0011 =1/8

0100 =116

0101 = SCLK_PWM
Divider MUX3 [15:12]) | Selects Mux input for PWM Timer 3 0x00
0000 =11
0001 =1/2
0010 =1/4
0011 =1/8

0100 = 116
0101 = SCLK_PWM

Divider MUX2 [11:8] | Selects Mux input for PWM Timer 2 0x00
0000 =11

0001 =1/2

0010 =1/4

0011 =1/8

0100 =116

0101 = SCLK_PWM

Divider MUX1 [T:4) Selects Mux input for PWM Timer 1 0x00
oooo =11

0001 =1/2

0010 =1/4

0011 = 1/8

0100= 1H6

0101 = SCLK_PWM

Divider MUX0 [3:0) Selects Mux input for PWM Timer 0 0x00
0000 =11
oooT=1/2

0010 =1/4

0011 =1/8

0100 =116

0101 = SCLK_PWM

FROBENTET LD, ¥A~¥T/uay 2 ANTEET

Timer Input Clock Frequency = PCLK / ( {prescaler value + 1} ) / {divider value} =66MHz/(65+1)/16=62500hz

2) Iy MERIE

LA % TCNTB0=62500 & TCMPBO0=0 Z&%i& L £9. timer0 &%, TCNTBO R4 (2-1 TEALL,
TCMPBO (272 25813 HI VAL Z AL ET, 7705 1T timer0 23 1 [HIEI VAL LET,
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1.5.1.4 Timer0 Counter Register (TCNTBO, R/W, Address = 0xE250_000C)

TCNTBO Bit Description Initial State
Timer 0 Count Buffer [31:0] [ Timer 0 Count Buffer Register 0x0000_0000

1.5.1.5 Timer0 Compare Register (TCMPBO0, R/W, Address = 0xE250_0010)

TCMPBO Bit Description Initial State
Timer 0 Compare Buffer [31:0] | Timer 0 Compare Buffer Register 0x0000_0000
3) timer0 L)

LY AL TCON ZiiE, % FHRELy haEHiL, TORFEH T v 77—y b&227 U7 L,
HEho— &AL, &% timer0 Z B L £,
4) timer0 &V IABE BT 5
L AL TINT_CSTAT k&,  timer0 H| VAL Z G0N T 5,
1.5.1.18 Interrupt Control and Status Register (TINT_CSTAT, R/W, Address = 0xE250_0044)

TINT_CSTAT Bit Description Initial State
Reserved [31:10] | Reserved Bits 0x00000
Timer 4 Interrupt Status [9] Timer 4 Interrupt Status Bit. Clears by writing *1' on 0x0
this bit.

Timer 3 Interrupt Status [8] Timer 3 Interrupt Status Bit. Clears by writing ‘1" on 0x0
this bit.

Timer 2 Interrupt Status [7] Timer 2 Interrupt Status Bit. Clears by writing "1’ on 0x0
this bit.

Timer 1 Interrupt Status [6] Timer 1 Interrupt Status Bit. Clears by writing *1' on 0x0
this bit.

Timer O Interrupt Status [5] Timer 0 Interrupt Status Bit. Clears by writing '1' on 0x0
this bit.

Timer 4 interrupt Enable [4] Enables Timer 4 Interrupt. 0x0
1 = Enabled
0 = Disabled

Timer 3 interrupt Enable [3] Enables Timer 3 Interrupt. 0x0
1= Enables
0 = Disables

Timer 2 interrupt Enable [2] Enables Timer 2 Interrupt. 0x0
1 = Enables
0 = Disables

Timer 1 interrupt Enable 1] Enables Timer 1 Interrupt. 0x0
1= Enables
0 = Disables

Timer 0 interrupt Enable [0] Enables Timer O Interrupt. 0x0
1 = Enables
0 = Disabled

B timer0 E 0 AZ N> KT B irs_timer)Z o4 L. FIEIX 3 >H 0 £ -

A7 w7 1 timerQ BV ABRAT —H AL AKX TINT_CSTAT #7 U 7T ;

27 w7 2 timer0 VAR AT Y o hT 7 ML, timer0¥4ETHE 7Y R T U MLET,
27> 7 3 B intc_clearvectaddr() & FEFONE L. VIC BV AR E 7 U T,
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BEE a—Favfaerul 707 0ET

a—REZa AL, Fedoradii K CTFRed 2~ R2RITLET .

# cd 16.timer

# make

16.timer ®7 L2 kU FIC timerbin Z 4R L, TN ZAER— N7 n s 7 A LET,
HUE EBRIES

MARIEEET 1, 2, 3. 4., 27V hT U b Lk, JEREIE LR

HERHEHBRBERBRETIMEr TestHERERERERERY
Timer0IntCounter
Timer0IntCounter
TimerOIntCounter
TimerOIntCounter
TimerOIntCounter
TimerOIntCounter
Timer0IntCounter
Timer0IntCounter
Timer0IntCounter
Timer0IntCounter
TimerQ0IntCounter

0
1
2
3
4
5
6
7
8
9
1

BXVIE PWMZ A ~—

#—& S5PV210 B PWM & A ~—

S5PV210 (21X &5 2D 32 By h PWM XA ~—NH VD 9, ¥4 ~—0, 1. 2, 3 [T PWMHEHELRH Y
FT XA AFHOE RV £ A, PWM X A <IXPCLK PSYS 227 w7 VY —A L LTHEMALET,
BRI VIL 27 v v 7 Wi 2 2R < 7280, BIEAEE L Tk 28R E s
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PCLK m F W
“';\P\\M N XpwmTOUTO
= DeadZone
" 61 Contral Generatar,
MUK LogicO D
12 —> y Deadzane
L5 |
BBIT 14
“_”RESCALER"
0 P [, s o
/16 :: &1 .
Y —— contra " XpwmTOUT
Logict
SCLK PWM o < pun g
-L/ /,f
Deadzone
o o MF @
S ’
61 Control XpwmTOUTZ2
X Logic2 )
] )
L'\\ [rcmres
11 Y]
12 —= ,
BBIT —® & Control ] XpwmTOUT3
Jx .
| PRESCALER{ 14—+ Logic3 |
1 R /
/16
&M CNTB4
e
5l .
.—pMBL:x Contral No pin
™ Logicd
Cow

Figure 1-2 PWM TIMER Clock Tree Diagram

%:ﬁﬁ A VAN L

Rlpa— R, 7427 hU 16timer ZZH 720,
1. main.c

a7 a— R

int main(void)

{
I >0 7 vR— ek
uart init();
11 &0 AR
system_initexception();
I timer 3% &
timer_request();
while(1);
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}

FIHIZ42HY £, P AT v 73, 1FF A ~—HHET

AT v 71 VT IR— ML

AT w72 EIABYE

AT w7 3 timer 3% E. B timer_request()ld timerc FIZEFSNE T ;
2Ty 7 4 BRL—TZ A =BV IABBEET HETRLET,

2. timer.c

void timer_request(void)

{
Printf("\P\N#EHEHHEHIHHETIMer teSHHHHEHHEHIHHANN");
I/ timer % 4 AR (9%
pwm_stopall();
I timer0 H W IAZOE| Y AL N BT BBARET D
intc_setvectaddr(NUM_TIMERQO, irs_timer);
Il timer0 FViAHLZ A T D
intc_enable(NUM_TIMERO);
/I timer0 ZFXET 5
timer_init(0., 65. 4, 62500, 0);

}

FIEIZ32H D £3

AT w7 Ltimer Z & IET 5, LY AZ TCON (2 0 2 EE AR ;
AT w7 2VIC % E L, 7" timer0 H D AL DE Y AL N> K7 B irs_timer()Z ¢ 7E L. timer0
B ABE A NTT D
AT w7 3timer0 ZiXE L. BEEL timer_init) ZFFONE L £
a7 HEREN
1) 7 JE %R E
FP. AR ERET D, ALY R XL TCFGO :

TCFGO Bit Description Initial State
Reserved [31:24] | Reserved Bits 0x00
Dead zone length [23:16] | Dead zone length 0x00
Prescaler 1 [15:8] | Prescaler 1 value for Timer 2, 3 and 4 0x01
Prescaler 0 [7:0 Prescaler 0 value for timer 0 and 1 0x01

WIZ 16 77 JEICERET D, FHBI LY A Z 1% TCFGL :
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1.5.1.2 Timer Configuration Register (TCFG1, R/IW, Address = 0xE250_0004)

TCFG1 Bit Description Initial State
Reserved [31:24] | Reserved Bits 0x00

Divider MU X4 [19:16] | Selects Mux input for PWM Timer 4 0x00
o000 =11

0001 =1/2

0010 =1/4

0011 = 1/8

0100 =1/16

0101 = SCLK_PWM

Divider MUX3 [15:12] | Selects Mux input for PWM Timer 3 Ox00
oooo =11

0oo1 =142
0010=1/4

0011 =148

0100 =116

0101 = SCLK_PWM

Divider MUX2 [11:8] [ Selects Mux input for PWM Timer 2 0x00
0000 =11

0001 =1/2

0010 =1/4

0011 = 1/8

0100 =1/16

0101 = SCLK_PWM

Divider MUX1 [7:4) Selects Mux input for PWM Timer 1 0x00
oooo =11

0001 =12

0010 =1/4

0011 = 1/8

0100 = 116

0101 = SCLK_PWM

Divider MUXD [3:0) Selects Mux input for PWM Timer 0 0x00
0000 =11

0001 =1/2

0010 = 1/4

0011 =1/8

0100 =1/16

0101 = SCLK_PWM

FROBENTET LD, ¥A~YT/uy B2 ATEET

Timer Input Clock Frequency = PCLK / ( {prescaler value + 1} ) / {divider value} =66MHz/(65+1)/16=62500hz

2) Iy MERIE

LY A% TCNTB0=62500 & TCMPBO0=0 ##%& L £3 . timer0 f&#if%, TCNTBO fh~ (-1 TELL,
TCMPBO (272 25813 HI VAL A AL ET, 7705 1FT timer0 23 1 [HIEIVIAL L ET,
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1.5.1.4 Timer0 Counter Register (TCNTBO, R/W, Address = 0xE250_000C)

TCNTBO Bit Description Initial State
Timer 0 Count Buffer [31:0] [ Timer O Count Buffer Register 0x0000_0000

1.5.1.5 Timer0 Compare Register (TCMPBO, R/W, Address = 0xE250_0010)

TCMPBO Bit Description Initial State
Timer 0 Compare Buffer [31:0] | Timer 0 Compare Buffer Register 0x0000_0000
3) timer0 L)

LY AKX TCON R E. T FHERTEE Yy h2HH L, TO®RTFET v 7S — ey 227 U7 L, B
o— RAEMFH L, 5%I2 timer0 2 & L E 5,
4) timer0 HI VAL Z A NTT D

LU AH TINT_CSTAT & &, timer0 F| 0 AL Z A 2T 5,
1.5.1.18 Interrupt Control and Status Register (TINT_CSTAT, R/W, Address = 0xE250_0044)

TINT_CSTAT Bit Description Initial State
Reserved [31:10] | Reserved Bits 0x00000
Timer 4 Interrupt Status [9] Timer 4 Interrupt Status Bit. Clears by writing *1" on 0x0
this bit.

Timer 3 Interrupt Status [8] Timer 3 Interrupt Status Bit. Clears by writing 1" on 0x0
this bit.

Timer 2 Interrupt Status [7] Timer 2 Interrupt Status Bit. Clears by writing "1’ on 0x0
this bit.

Timer 1 Interrupt Status [6] Timer 1 Interrupt Status Bit. Clears by writing *1' on 0x0
this bit.

Timer O Interrupt Status [5] Timer 0 Interrupt Status Bit. Clears by writing ‘1" on 0x0
this bit.

Timer 4 interrupt Enable [4] Enables Timer 4 Interrupt. 0x0
1 = Enabled
0 = Disabled

Timer 3 interrupt Enable [3] Enables Timer 3 Interrupt. 0x0
1 = Enables
0 = Disables

Timer 2 interrupt Enable [2] Enables Timer 2 Interrupt. 0x0
1 = Enables
0 = Disables

Timer 1 interrupt Enable 1] Enables Timer 1 Interrupt. 0x0
1= Enables
0 = Disables

Timer O interrupt Enable [0] Enables Timer O Interrupt. 0x0
1 = Enables
0 = Disabled

B timer0 E 0 AZ N> KT B irs_timer()Z o4 L. FIEX 3 >H 0 £ -

A7 w7 1 timerQ BV ABRAT —H AL AKX TINT_CSTAT #7 U 7T ;

2T w7 2 timer0 VAR AT Y o hT 7 ML, timer0¥4ETHE Y R T U MLET,
27> 7 3 B intc_clearvectaddr()Z FEFONE L. VIC BV AR A7 U T,
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B=Hi a—FNarfrerursIIvso0ET

a— R&Ea/NA VL., Fedoradfi K C Rt~y REETLET

# cd 16.timer

# make

16.timer ®7 L2 &V FIC timerbin Z 4R L, TN ZAER— NIZTr 77 A LET,

HINE ERBES
RIS 1, 2, 3, 4. VU MT U RLEEE, BT BT

HERRERERERERETIMEr TestHEHEHERERERYE
Timer0IntCounter 0

Timer0IntCounter
TimerOIntCounter
TimerOIntCounter
TimerOIntCounter
TimerOIntCounter
TimerO0IntCounter
Timer0IntCounter
Timer0IntCounter
Timer0IntCounter
Timer0IntCounter

1
2
3
4
5
6
7
8
9
1

BXVIE UxrovF Ryl f~¢VEy b

E—E S5PV2I0 U v F Ry &A=
S5PV210 @D T v F R v 7 X A <T@ D 16bit Z A ~ LR LT, FE PWM ¥ A~ L Bipo-DiTw
FvF Ry T H A<D reset BIETEFE9, S5PV210 7 4 v F Kv 7 X A4 ~OREEXIT Feommb T7

MUX WTDAT
116 Interrupt

—»

182 —» WTCNT
—
>

PCLK —| 8-bit Prescaler

16 (Down Counter) Reset Signal Generator —» RESET

T |

WTCON[15:8] WTCON[4:3] WTCON[2] ~ WTCON(0]

1128

Figure 3-1 Watchdog Timer Block Diagram
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B BFHREIHRT 2 25 MBI
SERa— RiE, 74 V2 ~U 17.watchdog ZZ < 720y,

1. main.c
FlEIZ42H £7 .
AT w7 1 Y TR — ML
2T w7 2 0 IABYIHUE
ATy 7 3 UAvF Ry 7T A b, B wtd_test)ZFFONM L, wid.e FICERINET
2Ty 7 4 ERAL—T Ux v F Ry TEIVIABREEZFDET ;

2.wtd.c
wtd_test) FlEIZ 4 >HV 7 :
AT w7 LVIC FIVIAHZFRE, WTD > K7 A isr wtd() E5RE L, FIVIABLZ A T LET
AT T 2 UxvTF Ryl XA ~<kEET A . BI% wtd_operate()ZFFONM L. 2 Z Tl X A ~HEEE 2 fif
LT, reset BEREIZMEH L EHEA ;
wtd_operate() = — K :

void wtd_operate(unsigned long uenreset, unsigned long uenint, unsigned long uselectclk,
unsigned long uenwtd, unsigned long uprescaler, unsigned long uwtdat, unsigned long
uwtcnt)
{
WTDAT = uwtdat;
WTCNT = uwtcnt;

[*uenreset: reset 74> K| F

*uenint: F| V) JA A A L KRB KT

*uselectclk: 43 JE£R%L

*uenwtd: & A ~ A L HRAE B

*hit[8:15]: 7" U A rr—Z K+

*/

WTCON-= (uenreset<<0)|(uenint<<2)|(uselectclk<<3)|(uenwtd<<5)|((uprescaler)<<8);
}

T MEBDO LY A X WTDAT & WTCNT 23 EL £9. LY AZ WIDAT 13V 4+ v F Ry 74
A~DIALT Y MEHEZFERLETH, Vv TF Ry 7 ¥ A w8k, LI A% WTDAT OfEid A B L
TAH WTCNTIZEE LET. WICNT OB 7 > ME 012725 LBV AL MR V706 BV AR L ET
reset 284 7RG, reset ZiXE LE . WIDAT Dfiz e —RL, VAU b LET,
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3.4.1.2 Watchdog Timer Data Register (WTDAT, R/'W, Address = 0xE270_0004)

The WTDAT register specifies the time-out duration. The content of WTDAT cannot be automatically loaded into
the timer counter at initial watchdog timer operation. However, using 0x8000 (initial value) drives the first time-out.
In this case, the value of WTDAT is automatically reloaded into WTCNT.

WTDAT Bit Description Initial State
Reserved [31:186] | Reserved 0
Count reload value [15:0] | Watchdog timer count value for reload. 0x8000

3.4.1.3 Watchdog Timer Count Register (WTCNT, R/W, Address = 0xE270_0008)

The WTCNT register contains the current count values for the watchdog timer during normal operation. Note that
the content of the WTDAT register cannot be automatically loaded into the timer count register if the watchdog
timer is enabled initially, therefore the WTCNT register must be set to an initial value before enabling it.

WTCNT Bit Description Initial State
Reserved [31:16] | Reserved 0
Count value [15:0] | The current count value of the watchdog timer 0x8000

LU AKX WTCON A% E L. resetBERE. FVAKL, E. A ~vHER EARTELET -

WTCON Bit Description Initial State
Reserved [31:16] | Reserved 0
Prescaler value [15:8] | Prescaler value. 0x80
The valid range is from 0 to (28-1).

Reserved [7:6] | Reserved. 00
These two bits must be 00 in normal operation.

Watchdog timer [5] Enables or disables Watchdog timer bit. 1
0 = Disables
1 = Enables

Clock select [4:3] | Determines the clock division factor. 00
00 =16
01=232
10 =64
11 =128

Interrupt generation [2] Enables or disables interrupt bit. 0
0 = Disables
1 = Enables

Reserved [1] Reserved. 0
This bit must be 0 in normal operation.

Reset enable/disable [0 Enables or disables Watchdog timer output bit for reset 1
signal.
1 = Asserts reset signal of the S5PV210 at watchdeg time-out
0 = Disables the reset function of the watchdog timer.

Vv F Ry Z7OEIV AR N RTEE, 2 — R

void isr_wtd()
{
I 0 3A A1 % R

static int wtdcounter=0;
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printf("%d¥r¥n", ++wtdcounter);

IN'oxyF Ry ZTEOART VT
WTCLRINT = 1;

IIVIC BV AZRT VT
intc_clearvectaddr();

if(wtdcounter==5)

{

Il reset Ux>vF Ry T

printf("waiting system reset¥r¥n");

wtd_operate(1, 1, 0, 1, 100, 100000000, 100000000);
¥

}

FlEZ 3 2H 0 £

A7y 7 1BV IARREZE T b7 U b

AT w7 2 BOIART VT

AT w7 3 FNVIABMNSEFEATLE, UxyF Ry 7O reset e, A7 20y b

FE=H a—FRarv (e rur s3I0 I70ET

a— R&Ea/NA VL., Fedoradfi K C Rt~y REETLET

# cd 17.watchdog

# make

17.watchdog ®7 « L'~ k U FIZ watchdog.bin Z 4k L., ZHZFFEF— Ric7a /7 A LET,
ENE ERBIR

Je T 1, 2,304, BV N T U RNLBIZRDE, Uk v T Ry 7O reset BEREEH . AT L7 rise,
UAvF Ry DYy MERBPIEFRIFEELET, EEDRITI TR IZRIZI 0

#HEFFHEFRERE#FVatchdog test#FFFEFFFFEFIE

waiting system reset
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B XVIIE RTC HABD BLOEZIALFHE

®|—# S5PV210 @ RTC

RTICUTNEA Ly 7 F 7T VAT LPNT—FTRET, T F ULy T VR Z Gk
Ll TV E$, S5PV210 RTC ORI

1) BCD #HFHA— | ;

2) alarm BEREH AN — b ;

3) tick e AR — b ;

4) X UR# tick time HAR— b ;

S5PV210 RTC ##%it[X] :

TICK_INT
TICNT . . >
Time Tick Generator TICK_WK
1t 1mz~326z RTCRST
215 Clock Reset
—* Lo . Leap Year Generator
Divider Register p
XrtexTI * 3 ¥ %
1 Hz ..\\ ‘ﬁ ‘—‘ ¥ y
— SEC MIN HOUR DATE DAY MON YEAR
XrtcxTo . - L |——
/f k4 ¥ ¥ h 4 h 4
Con_tro] Alarm Generator
Register
RTCCON RTCALM
XRTCCLKD .-—
ALARM_WK ALARM_INT

Fiaure 4-1 Real Time Clock Block Diagram

B_H ulTAEE
FERRIT—RIE, T4 L7 FVU 18rtc TSBMLIZE W,
1. main.c

FIEZ3->HY 3. FIz A7 v 73T RTC T

AT w71 VT IVR— NI ;

ATy 72 EO AR

AT w73 A=a2x7 VM7 UL, 2ERBHD ET;

d CRI%L rtc_realtime_display() Z FFOMH L, BIfE RTC il 2 RRm L £ 7
s CRI%L rtc_settime()ZMFOMH L, RTCHEfHZ VYVt FLET

2 OOBEIT tecllERSINET
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2.rtc.c

<1> rtc_realtime_display() = — K :

void rtc_realtime_display(void)

{

int counter = 0;

Itc 2> hr—J% AT 5
rtc_enable(true);

I/ rtc tick timer % 4 129 %
rtc_ticktime_enable(true);

Il Kl & 5 RI7°U » hT7 o M9 5
while( (counter++) < 5)

{

rtc_print();

delay(0x1000000/5);

¥

fItc 22 br—J%F 71275
rtc_ticktime_enable(false);
I/ rtc tick timer % 4 7129 %
rtc_enable(false);
}
FlEIZ32H Y £7 .
A7 > 7 1 rtc_enable(true)BA% T rtc = hr— T &4 12 LE T, rte_ticktime_enable(true)B%k T rte tick
timer 2412 LET,
2 OO¥IT LY AKX RTCCON #ZETHZ & TT :
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RTCCON Bit Description Initial State
Reserved [31:10] | Reserved 0
CLKOUTEN (2] Enables RTC clock output on XRTCCLKO pad. 0

0 = Disables
1 =Enables
TICEN (2] Enables Tick timer 1]
0 = Disables
1 =Enables
TICCKSEL [7:4] | Ticktimer sub clock selection. 4’60000
4'h0000 = 32768 Hz 4'b0001 = 16384 Hz
4'b0010 = 8192 Hz 4'b0011 = 4096 Hz
4'h0100 = 2048 Hz 4'b0101 =1024 Hz
4'b0110 =512 Hz 4'h0111 =256 Hz
4'h1000 =128 Hz 4'b1001 =64 Hz
4'b1010 =32 Hz 4'h10141 =16 Hz
4'h1100 =8 Hz 4’1101 =4 Hz
4'b1110 =2 Hz 4'hb1111 =1 Hz
CLERST [3] RTC clock court reset. 0
0= RTC counter (2% clock divider) enable
1= RTC counter reset and disable
Mote: When RTCEN is enabled, CLKRST affects RTC.
CNTSEL [2] BCD count select. 0
0= Merge BCD counters
1= Reserved (Separate BCD counters)
Mote: When RTCEN is enabled, CNTSEL affects RTC.
CLKSEL [1] BCD clock select. 0
0 =XTAL 1/275 divided clock
1= Reserved (XTAL clock only for test)
Mote: When RTCEN is enabled, CLKSEL affects RTC.
RTCEM [0] Enables RTC control. 0
0= Disables
1= Enables
Mote: When RTCEM is enabled, you can change the BCD time count
setting, 215 clock divider reset, BCD counter select, and BCD clock
select can be performed.

27 w7 2 re_print()BaEIIR A2 7Y o R o b BRBIZIE L A% BCDYEAR, BCDMON |
BCDDATE. BCDHOUR, BCDMIN, BCDSEC. BCDDAY Z#HiAHbv ., A£H A, B, 5. B, AEEZ 7V~

7o hLET;

AT w7 3 e 2 hu—7 & rctick timer 24 712 LE 9, [ U < BI%k rtc_enable() &
rtc_ticktime_enable()FEFONH L, A [alid A4 7 #EHE,

<2> rtc_settime() = — K :

void rtc_settime(void)

{

I#8fEZ V&= > b

unsigned long year = 12;
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unsigned long month = 5;
unsigned long date = 1;
unsigned long hour = 12;
unsigned long min = 0;
unsigned long sec = 0;

unsigned long weekday= 3;

/I WEfE] % BCD 22— RIZA

year = ( ((year/100)<<8) +(((year/10)%10)<<4) + (year%10)
month = ( ((month/10)<<4)+ (month%210) );

date = ( ((date/10)<<4) + (date%10) );

weekday = (weekday%10);

hour =( ((hour/10)<<4) + (hour%10) );

min =( ((min/10)<<4) + (Min%10) );

sec =( ((sec/10)<<4) + (sec%10) );

rtc_enable(true);

/I BCD =1— R&{RAF

BCDSEC = sec;

BCDMIN = min;

BCDHOUR = hour;

BCDDATE = date;

BCDDAY = weekday;

BCDMON = month;

BCDYEAR = year;

rtc_enable(false);

printf(“reset success¥r¥n™);

}

FEIZ 3 2H Y £ :
A7 w7 1 year, month, date DORFFEIAEMAZWIEIC) > bLET ;
AT w7 2 W% BCD 21— RICAHE L £7 ;
A7 w7 3 BCD 22— R%& LY A% BCDYEAR, BCDMON, BCDDATE IZfR1fFL £7 ;

B a—Ravfreral I I 0ET
a—RKZza 1)L, Fedoradim R C Rt a~y REFEITLET
# cd 18.rtc
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# make
18.rtc ®F 4 L7 MY FIZ rte.bin AL L. ZH A BHIA b =747V NI -
ENE ERBS

KT A=a—%T7Y "7 7ML, s TRMZ Yty b, d CTEERMEZFERLET, TRRISHEIE
YA

HEFHHFHARFHARAHCCC CeSTHH#H#HHHHHEHHHH

[d] pisplay rtc realtimeChour:min:sec:weekday date/month/year)
[s] Reset rtc realtime(12:0:0:Tuesday 1/1/2012)

Enter your choice:s

reset success

HERFRRARRHHRRHHCCC CeSTREFRFHARHHIHRY
[d] Display rtc realtimeChour:min:sec:weekday date/month/year)

[s] Reset rtc realtime(12:0:0:Tuesday 1/1/2012)
Enter your choice:d

Tuesday, 1/2012

Tuesday, 1/2012

Tuesday, 1/2012

Tuesday, 1/2012

Tuesday, 1/2012

BXIXE SR HmE

®w—f S5PV210LCD = hmr—3

LCD 233, B A EFICERRT DI, LCD RI7 A4 Oz, LCD 2 tr—F M4BT, LCD =
Yhu—TOMEET o b —TOTEKEIZ. AT AAEY RNy 7 7 NO LCD HEifg T — # &4 LCD
R T A 7CEME S, B HIAEE 52 Ak L £ 97, B 21X VSYNC,HSYSNC, VCLK, S5PV210 W2 LCD
oy be—IPERMLET, MERIT

FIMD 6.0
VTIME_RGB_TV VTIME_i80 ey CTRL
- *—ij——-— Local
FIFO IIF - __"l._.. IF [
(8bit* 3) { L S — .
| :iz_.l‘* (3-ch) My ™ B _ .
L, 56x64 E /_'__\_" _g ; E’ 3 o E YUVIF L 2wy
AXI DAL LN 4.(:—‘_11 e X =z £ &1 = =
M?’?.F(er { - G2 g =) L™~ L IS o - RGB I/F _—4-.:" RGBVD
<
}- I0LF — =4 s
~ —~
AHB { ) - SFRFILE
Slave IIF

Fiqure 1-1  Block Diagram of Display Controller

2 hr—F X VSFR, VDMA. VPRCS, VTIME ¢ 547 a0 v . PR L —&Z2 DN DO0DFEY
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2 — /LTSI ET

1) VSFR [Z 1217 0 /o< T NV L P AX TN —7 1+ v O gamma LUT LU AZF (64 i L
ZHA), 1By FD 80 o~ RLUAFHM (R2HL Y AH) L5950 256*32 3Ly hAFEVDEY T
R EShEd, FEHEIILCD 2> he—F0ar 7 4 Xal— a3 TT,

2) VDMA %, LCD A DMA #55F ¥ %L T, CPU DI AZR LIZ, HEIMICY AT AR ANGEE L
7T 45— % % VPRCS IZHzik L ¥ 9,

3) VPRCS I =M LTeT — X ZHRED 7 +—~ > ~ (5l 16bpp/24bpp) (AL, T— X A L H T = —R
Zil U CTHMBLCD ICH 5 LET

4) VTIIME &€V a2—/Vivnro~7nnayy /. asRmR—322 e LCD RIANAL U H T 2—R KA
2 VT HIEBEEE. VTIME £ = —/LiX VSYNC, HSYNC, VCLKE 5 &R L £ ;

S5PV210 LCD =2 > kb — 7 FHRRM:

1) 32D A %7 x—A%YAR—T : RGB/i80/YUV;
2) DMA 7 a7/ <7 /L&Y iR— |k

3) 52°5M 256*32 'y bW T— Ly k

4) K 16MB DR A |

5) #HHA— S —1L A1 (overlay) =¥ 7AH— b

6) ZALERMREED LCD % 7R — K

BIE ulJT LA
SERERa—RiE, T4 L2 R 19.dcd T L 7 E VY, £ LT Mini210S OFEAER & 1T 4.3ichLCD., #Z A 7
1% H43-Hsd04319W1,

1. main.c
FIE3>H Y £, FIC 27 » 72, 31X LCDHBT :
277 1 U TIR— ML ;
27 w7 2 LCD ¥t ;
AT v F 3 A=a—%kFV T U b, BRI EREZ YT, 2 AE | KRR . R X

2.lcd.c
(—) B9 led_init()
S5PV210lcd =t fhr—F a7 4 Falb—vaif, FRKIZRIZIn
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1.4.1 OVERVIEW OF PROGRAMMER'S MODEL

Use the following registers to configure display controller:

;

2.

10.

1L

12.

13.

YVIDCONO: Configures video output format and displays enable/disable.
VIDCON1: Specifies RGB I/F control signal.

VIDCONZ: Specifies output data format control.

VIDCON3: Specifies image enhancement control.

IB0IFCONX: Specifies CPU interface control signal.

VIDTCONx: Configures video output timing and determines the size of display.
WINCONx: Specifies each window feature setting.

VIDOSDxA, VIDOSDxB: Specifies window position setting.
VIDOSDxC D: Specifies OSD size setting.

VIDWxALPHAD/1: Specifies alpha value setting.

BLENDEQx: Specifies blending equation setting.

VIDWxxADDxX: Specifies source image address setting.

WxKEYCONX: Specifies color key setting register.

bRy —r 2B LT, led.e FRIE led_init)iX led 2> b —Z298Hb L £9. FIEIZI-H

DES

A7y 7 1 v rEar7 4L, LCDICHALET, =—F:

GPFOCON =
GPF1CON =
GPF2CON =
GPF3CON =

0x22222222;
0x22222222;
0x22222222;
0x22222222;

BE 21X GPIO B> GPF0/1/2/3:
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Bl XHSYNC
E]  XWSYNC
XVDEN

51 (WNDE
(S T

R ue
ROt o
EsniE

AEAEHE, FRRASATRE 2

AA7 7 aP—RbARICTS

VDD_SYS_33V

R210 16
10K

?—b
g
2
3

H
%

PFO_1

LCDC

) B XWD[z3 <<—\
T - g ez — 2,
== aEE
== : =if:= ,s
v o 15 18 BT E
v T 17 18 ==
- = - s Bl
St H 2% e nﬁ;
7 T a g gg EwTOUT |
v‘ , R ote 3] XEINT10 3] EE ; g; gi 2 —-I I:k.
— — 315 Xi2eSCL2 N ¥ 3 XEINTHIGPH1 6 [3]
——n 1 315 X250z He e XENTISGPHTT [3]
AC
\:I‘SE J mn
e o0
[.13.18 XPRSTOUT XnRSTOUT ®, . ~R% LCD RESET
[3] XpemTOUT| 3y JPWmToUTE
B o~ ST N = ~ -
XWD0™ ZHFE LT, EUREERN Fiio@my T :
[10]  XVHSYNC Aﬂg XVHSYNC/SYSCS0/VENHSYNGIGPFO_0
[10]  XvWSYNC AB10 | XVVSYNCISYSCS1VENVSYNCIG
[10]  XvVDEN XvVDEN/SYSRSNVENHREF/GPFO_2
[10] XvwWD[22:0] <<—\ [10]  XvWCLK AAID | y\\/CLK/SYSWENGD1CLK/GPFO 3
Xovee A | XVVDU/SYSDOVENDO/GPFO_4
VD3 AB2 XWD1/SYSD1VEND1/GPFO_5
S ONE AB8 | XWD2/SYSD2IVEND2/GPFO_6
N oL| XVVD3/SYSD3VENDS/GPFO_7
VDE be | XVVD4/SYSD4/VEND4/GPF1 0
VDE A | XVWDS/SYSDSVENDS/GPF1_1
XWD7 Aou™| XVVDE/SYSDEVENDS/GPF1_2
WD ASI| XuVD7/SYSD7VEND7IGPF1_3
NS G5 \a8 | XvVDB/SYSDBVE56D0/GPF_4
XWDI0 Ano | XVVDS/SYSDOVESED1/GPF1_5
XWDTi AEE | XvVD10/SYSD10/VE56D2/GPF1_6
BT ya XWD11/SYSD11/V656D3/GPF1_7
Sp s 2| XVVD12/SYSD12/V656D4/GPF2_0
NS ALl XVVD13/SYSD13/V656D5/GPF2_1
VDITE D2 XVVD14/SYSD14/V656D6/GPF2 2
XWDTE AL XWD15/SYSD15/VE56D7/GPF2_3
VD7 BT XVWD16/SYSD16/GPF2 4
XWDT8 AL XWD17/SYSD17/GPF2 5
NS AR AD2-| XvVD18/SYSD18/GPF2_6
D30 A8 XWD19/5YSD19/GPF2 7
VDo AB3 XvVD20/SYSD20/GPF3_0
D3 e | XVVD21/SYSD21/GPF3
S i B XWD22/SYSD22/GPF3 2

) w8
VSYNC_LDI %E
SYS_OENVEN FIELD {——AF4 |

AT 2 Nl IA4 Vet Ald5b, =2—K:

Wy 27274 badld 2
GPDOCON |= (1<<4);
GPDODAT |= (1<<1);

JRER]

XVWD23/SYSD23/V656_CLKIGPF3_3

VSYNC_LDI/GPF3_4
SYS_OE/NEN_FIELD/GPF3_5

XpwmTOUT1/GPDO_1 [ QOXPWIMTOUT]  [10]

et i | AR
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A7 w7 3 DISPLAY CONTROL 2> 7 4 7', =4 HHRAEHEL T, Fv T ~=aT VNt
WRE L £,

Using the display controller data, you can select one of the above data paths by setting
DISPLAY_PATH_}SELH:O] (OxE010_7008). For more information, refer to Chapter, "Section 02.03. Clock
controller”.

A5 w7 4 VIDCONX 2> 7 47 AV BT 2—RAXAT sav s faPE. LCD 2> ha—5% .

1) VIDCONO :

1.5.21 Video Main Control 0 Register (VIDCOND, R/W, Address = 0xFEQD_0000)

VIDC OND Bit Description Initial State
Resared [a1] Resarved (should be 0). a
DSI_EN [30] Enables MIPI DSI. a

0 = Disables

1 = Enables (iB0 24bit data interface, 5¥5_ADD([1])
Resared (28] Resarved (should be 0) a
VIDOoUT [28:26] |Determines the output format of Video Controller. oo

000 = RGE interface

001 = Resarved

010 = Indirect B0 interface for LDID

011 = Indirect B0 interface for LDV

100 = WE inlerface and RGE interface

101 = Resarvad

110 = WE Interface and iB0 interface for LOND
111 = WEB Intedace and 180 interface for LON

L1_DATATE [25:23] |Selects output data formal mode of indirect i80 interface (LD11). ooo
(VIDOUT[1:0] == 2b11)

000 = 16-bit mode (16 bpp)
001 =16+ 2-bitmode {18 bpp)
010 = 9 + 9-bit mode (18 bpp)
011 =16 + B-bitmode (24 bpp)
100 = 18-bit mode (1Bbpp)

101 = B + B-bit mode (16bpp)
LO_DATATE [22:20] |Selects oulput data format mode of indirect i80 imerface (LD10). ooo
(VIDOUT[1:0] == 2b10)

000 = 16-bit moda (16 bpp)

001 =16+ 2-bitmode {18 bpp)

010 =9 + 8-bit moda (18 bpp)

011 =16 + B-bitmode (24 bpp)

100 = 18-bit mode (1Bbpp)

101 = 8 + B-bit mode (16bpp)

Resared [189] Resaned (should be 0).

RGSPSEL [18] Selects display mode (WVIDOUT[1:0] == 2000).

0= RGE parallel format

1= RGE senal format

Selects the display mode (VIDOUT[1:0] = 2°b00).
0 =RGE paralal format

PNRMODE [17] Controls inverting RGE_ORDER (@ VIDCOMN3). oo
0 =MNomal: RGEORDER[2] @VIDCON3

1 = Invert: ~-RGEORDER([Z] &@VIDC ON3

Maote: This bit is used for the previous version of FIMD. You do
not have to use this bit if you use RGE_ORDER@VIDCONI
ragister.

CLEVALUP [16] Saelects CLEVAL_F update iming contral. a
0= Always

1 = Start of a frame (only once per frame)
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VIDC OND Bit Description Initial State
Reserved [15:14] |Reserved. a
CLEWAL_F [136] |[Determines the rates of VCLK and CLKVAL[T:0]. Ju]

WCLK = HCLK / (CLEVAL+1), where CLEKVAL == 1
Motes.

1. The maximum frequency of VCLEK is 100Mhz({pad:50pf).
2. CLKSEL_F register selects Video Clock Sourca.

VCLKFREE 15] Controls VCLK Free Run {Only valid at RGE IF mode). 0
0 = Mormal mode {controls using ENVID)
1 = Frea-run moda

CLEDIR [4] Salects the clock source as direct or divide using CLEVAL_F 0x00
register.

0 = Direct clock (frequancy of VCLK = fraquency of Clock
EOUrCe )

1 = Divided by CLEVAL_F

Resarvad [3] Should ba 0. Ox0
CLKSEL_F 2] Salects the video clock source. a
0 =HCLK

1= SCLE_FIMD

HCLK is the bus clock, whereas SCLEK_FIMD is the special clock
far display controllar.

Far more information, refar to Chapter, “02.03 CLOCK
CONTROLLER".

EMVID 11 Enables! disables video output and logic immediately. a
0 = Disables the video output and display control signal.
1 = Enables tha video output and display control signal.
EMVID_F 0] Enables! disables video output and logic at current frame end. a
0 = Disables the video output and display contral signal.
1 = Enablas the video output and display control signal.

® If this bil i setio “on” and “off”, then "H" is read and video
cantrollar is enabled until the end of current frama.

e ENVID F=1l, 7L —L0D# T#LCD 2y hrn—F %4 12T %;
e ENVID=1, LCD 2 b —F%F 2T % ;
e CLKSEL F=1, /7 m vy 2 Y—R% HCLK _DSYS=166MHz |Zf%E;
e CLKDIR=1, WAEE Sy R A iR
o CLKVAL_F=14, JE#RE 15, §72 5 VCLK = 166M/(14+1) = 11M;
e RGSPSEL=0, RGB /X7 L L ;
e VIDOUT=0, RGB A v 4% 7 =— A% ;
KEXED bit 137 7 4V MEZEFEHA L ET,
2) VIDCONL :
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1.5.2.2 Video Main Control 1 Register (VIDCON1, R'W, Address = 0xF300_0004)

VIDCONA1 Bit Description Initial State
LINECNT [26:16] | Provides the status of the line counter (read only). Up count 0
(read onily) from O to LINEVAL.

FSTATUS [15] Specifies the Field Status (read only). ]
0 = QDD Field
1 = EVEN Field
WSTATUS [14:13] | Specifies the Vertical Status (read only). ]
00 =VSYNC
01 = BACK Porch
10 = ACTIVE
11 = FRONT Porch
Reserved [12:11] | Reserved
FIXVCLK [10:9] | Specifies the WVCLK hold scheme at data under-flow.
00 = VCLK hold

01 = VCLK running
11 =V CLK running and YDEM disable

Reserved [8] Reserved
NCLK [71 Controls the polarity of the VCLK active edge.

0 = Video data is fetched at “VCLK falling edge
1 = Video data is fetched at VCLK rizing edge

IHSYNC [B] Specifies the HSYNC pulse polarity. 0
0 = Nomal
1 = Inverted

IVSYNC [5] Specifies the VSYNC pulse polarity. 0
0 = Momal
1 = Inveried
IWVDEN [41 Specifies the. \VDEN signal polarity. 0
0 = Nomal
1 = Inwerted

Reserved [3:0] Reserved 0x0

VIDCON1 & 2 >? bit R E L £7 :

e IHSYNC=1, iz

e IVSYNC=1, iz
R SR O BRI FREO@ Y T
H43-Hsd04319W1.pdf(p13) # 1 2 > 7% : VSYNC & HSYNC [ TK/ LA T3
S5PV210 ¥ == 7 /L (p1207) # A I > 7K : VSYNC & HSYNC F/ /v A 7eD T, Wk iind 2%
PERH D ET,

AT w7 5 VIDTCONX 2> 7 47 XAI VT ERILEERELET ;

VORAZEFRET DHANZ, LCD DX A I 7y ME#HLET, TRKISRIZE W
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1.3.11.2 LCD RGB Interface Timing

INT_Fr5yn | |

HSYNC _|_| [T [T L 1 ohlSfl [ |_| [—I []
VDEN i L |_| |_| L L L
é:;:m:; ~ ST LINEVAL+1 rI‘VFPD:é
J 1 FRAME \m - o
" i

HEYMC I |
VCLEK EI -
vo ZTR X XX XX XY XX XX X X777

VDEN i 1 |

e T | i
HSPWs1 HBPD=1 HOZVAL+1 HFPD+1

| 4 PR, A A/ 1 AR FRAD lees ofe as Tiaale o

HHA I TOERIITRHIZRIZE
> VBPD(vertical back porch): s ée— W@ ITAGI, BEEFLLAR ' URIRERAT 8
» VFBD(vertical front porch): ZZ-R{T—inESEEUT, Ak H [EEE 5 LA 2 1 8
» VSPW(vertical sync pulse width): #Kar (i [AL Fkop 1 %)E, Hirdot s

> HBPD(horizontal back porch): 7 MK [R5 45 TH R — 71 f 2BaiE A 2 )
VCLK (1141

> HFPD(horizontal front porth): 2&7— 7 (1 Al SR T —ANACT [R5 45 T2
[F] ) VCLK -5t

> HSPW({horizontal sync pulse width): 7K RV U5 AE, H VOLK it §F

<> &7 L—LDOKRELIIT, kD EBY TT,

1) VSYNCE 5 3a %754, 3 5081% (VSPW+1) il HSNC {58, +74bb (VSPW +1) @
W57 A LTI,

2) VSYNC 155V 212i%, Bi® (VBPD +1) @ HSYNCIE 5 A 7 V& imil Li=tk, B%hisoA4
YT PRET, 0D, VSYNCIEGZDAR%, £72 (VSPW+1+VBPD+1) DO#EZ)T A o Z @i L

7,
3) (LINEVAL+1) 1TOENT =22 EELET
4) %I, (VFPD+1) {TO®EhT A L CT9
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<2> FATOE 7 ENLOREFERET ot R

1) HSNC E 5 ERN 256, LITOT — X O iEERR L, [F50EIEL (HSPW +1) o VCLK (554
A7, FThbb (HSPW+1) HOHESE 7 2L

2) HSYNC {55/ UL AR E@im#, (HBPD+1) & VCLK (F5HA 7 V& i@ilwtk, ARIMEET — % M\
7

3) (HOZVAL+1) Y27 ®/OFHT—F 2 FELET ;

4) HfRIZiX, (HFPD+)EO G 7 £ LT

FROMEEAHIUX, XA I HHBEO LA VIDTCONO, VIDTCON1 & VIDTCON2 % %€ T

TET, a—F:
#define HSPW 0
#define HBPD (40-1)
#define HFPD 5-1)
#define VSPW 0
#define VBPD 8-1)
#define VFPD 8-1)

I 243 T

VIDTCONO = VBPD<<16 | VFPD<<8 | VSPW<<0;
VIDTCON1 = HBPD<<16 | HFPD<<8 | HSPW<<0;
Iz & MR E

VIDTCON2 = (LINEVAL << 11) | (HOZVAL << 0);

FeP LA VIDTCONO (2DOW T, Fre I ZE 0 .
1.5.2.5 Video Time Control 0 Register (VIDTCONO, R/W, Address = 0xF800_0010)

VIDTCONO Bit Description Initial State

VBPDE [31:24] | Vertical back porch specifies the number of inactive lines at the 0x00
start of a frame after vertical synchronization period. (Only for even
field of YVU interface)

VBPD [23:18] | Vertical back porch specifies the number of inactive lines at the 0x00
start of a frame after vertical synchronization period.

VFPD [15:8] | Vertical front porch specifies the number of inactive lines at the end 0x00
of a frame before vertical synchronization period.
VSPW [7:0] | Vertical sync pulse width determines the high-level width of VSYNC 0x00

pulse by counting the number of inactive lines.

L A% VIDTCONO
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6.3 Data Input Format
Parallel 24-bit RGB Input Timing Table

Parameters Symbeol Min. Typ. Max. Unit Conditions
DCLK frequency fclk 5 9 12 MHz
VSYNC period time Tv 277 268 400 Th
VSYNC display area Tud 272 Th
WVSYNC back porch Tvbp 3 8 31 Th
WVSYNC front porch Tvip 2 8 93 Th
HSYNC period time h 520 525 800 DCLK
HSYMC display area Thd 480 DCLK
HSYMNC back porch Thbp 36 40 255 DCLK
HSYMC front porch Thip 4 5 65 DCLK

LCD F v F~=aT /- A4 I T

2) VFPD VFPD : Vertical front porch, ¥7/31T7, LCD v 7F~==7 /L« ¥ A I > 7 X T, VSYNC front
porch |% VFPD+1, Th X 147® VCLK %%k L T, VFPD=8-1 17(Th) ;

3) VBPD : Vertical back porch, Hfi7|34T, LCD Fv 7' ~==a7 /L« XA 2 > 7 KX T, VSYNC back porch
% VBPD+1, Th (X147 VCLK O¥& o~ L C, VBPD=8-1 17(Th) ;

4) VSPW : Vertical sync pulse width, HA7iX{T, LCD Fv 7 ~=a7 /b« XA I VKT, TDEEHE
BEHLTWEFAOT, HEFEESETT, ARIT 1 VSPW=VSYNC period time - VSYNC display area
- VSYNC back porch - VSYNC

front porch=288-272-8-8=0, VSPW |X 0 &t EL £7 ;

WIT LT A% VIDTCONL, FitlRIZHM< 720

1.5.2.6 Video Time Control 1 Register (VIDTCON1, R/W, Address = 0XF800_0014)

VIDTCON1 Bit Description Initial State

VFPDE [31:24] | Vertical front porch specifies the number of inactive lines at the end 0
of a frame before vertical synchronization period. (Only for the even
field of YVU interface).

HBPD [23:16] | Horizontal back porch specifies the number of VCLK periods 0x00
between the falling edge of HSYNC and start of active data.

HFPD [15:8] | Horizontal front porch specifies the number of VCLK periods 0x00
between the end of active data and rising edge of HSYNC.

HSPW [7:0] | Horizontal sync pulse width determines the high-level width of 0x00

HSYNC pulse by counting the number of VCLK.

VIDTCON1 L2 %
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6.3 Data Input Format
Parallel 24-bit RGB Input Timing Table

Parameters Symbeol Min. Typ. Max. Unit Conditions
DCLK frequency fclk 5 9 12 MHz
VSYNC period time Tv 277 268 400 Th
VSYNC display area Tud 272 Th
WVSYNC back porch Tvbp 3 8 31 Th
WVSYNC front porch Tvip 2 8 93 Th
HSYNC period time h 520 525 800 DCLK
HSYMC display area Thd 480 DCLK
HSYMNC back porch Thbp 36 40 255 DCLK
HSYMC front porch Thip 4 5 65 DCLK

LCD FyF~v=aT N - ZA4 I 7K

. HBPD : Horizontal back porch, Hi{iz}X VCLK, LCD Fv7~=a7 /L« ¥4 I JXT,
HSYNC back porch % HBPD +1, HBPD=40-1(VCLK);

. HFPD : Horizontal front porch, HA7ZiX VCLK, LCD v 7 ~=a27 /L« ¥4 IV JX T,
HSYNC front porch % HFPD +1, HFPD=5-1(VCLK);

. HSPW : Horizontal sync pulse width, H.f7(% VCLK, LCD &F v F~==aT /L« ¥ A I
JRT, ZOEAEEHEE L TOWETADOT, ACFRITHETT, : HSPW+1 = HSYNC display area -
HSYNC display area - HSYNC back porch- HSYNC front porch=525-480-40-5=0, HSPW (% 0 &% E L
£7;

%IZL VA% VIDTCON2, FRtlZZfE< 72&vy:
1.5.2.7 Video Time Control 2 Register (VIDTCONZ2, R/W, Address = 0xF800_0018)

VIDTCON2 Bit Description Initial State
LINEVAL [21:11] | Determines the vertical size of display. In the Interlace mode, 0
(LINEVAL + 1) should be even.
HOZVAL [10:0] | Determines the horizontal size of display. 0

NOTE: HOZVAL = (Horizontal display size) -1 and LINEVAL = (Vertical display size) —-1.
o HOZVAL : HOZVAL = (Horizontal display size) -1=480-1=479
o LINEVAL : LINEVAL = (Vertical display size) -1=272-1=271

AT w7 6 WINCONO =27 ¢ 7', windowQ OF — X XN ARELET ;

S5PV210 LCD = hr—F (X overlay #8E3 & 0 £9°, 52D window ZH7R~— hLE7, T Z TiL
15, window0 4 LET, = —F:
WINCONQO |= 1<<0;
WINCONO &= ~(0xf << 2);
WINCONO |= 0xB<<2;
AREOHREZ RIS 2121, TR bit R ETHIL 0T
. ENWIN F=1, A :
. BPPMODE_F= 1011, 24bpp ;
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A7 w7 7 VIDOsSdOA/B/IC =17 ¢ 7', WINDOWO JEE R Z 7% E L E T ;

a— R

VIDOsdOA = (LeftTopX<<11) | (LeftTopY << 0);

VIDOsdOB = (RightBotX<<11) | (RightBotY << 0);

VIDOsdOC = (LINEVAL + 1) * (HOZVAL + 1);

WINDOWO D7 | & A4 PO HEE DR S Lig& 3% E L ET,

A7 w78 VIDWOOADDOBO & VIDWOOADDIBO & =2> 7 4 7, 7L —LNRy 77 DT N RA%&E%

ELET
a— R
VIDWOOADDOBO = FB_ADDR;
VIDWOOADD1BO = ((HOZVAL + 1)*4 + 0) * (LINEVAL + 1)) & (Oxffffff);

Initial State

VIDWxxADDO Bit Description
0

VBASEU_F [31:0] | Specifies A [31:0] of the start address for Video frame buffer.

A7 w7 9 SHADOWCON Z&ZEL. dma #F v xr/L 0 2 fEHAFREICL £ ;

a— R
SHADOWCON = 0x1;
Window0 # L X5 LEd, DMA BNF ¥ 3L 0 &2EHLET ;
(Z)B8%k Icd_draw_pixel() :
led_init)#HI{kE LCD =2 hr—J ZRE L7, LCD T /77 4 v 7 &5 ¥, 22— NI
W RALR D = — R1E BI%L led_draw_pixel()I1ZEES & 77, #EEEIX LCD "4 > hEHiE, £ L THARA >~ b
TTT 747 BRI SIVET,
LCD TAA ¥ Mii< OAREIL, FrameBuffer IZADEAZFEAT S Z & T, WILBIHK Ied_draw_pixel()
M LET,
a— R
void lcd_draw_pixel(int row, intcol, int color)
{
unsigned long * pixel = (unsigned long *)FB_ADDR;
*(pixel + row * COL + col) = color;

}
FB_ADDR = 0x23000000, ¥ 724> % framebuffer <X— A7 KL A, row & col X4 7%~ kDff,

color [T ta DM, framebuffer TxIG 7T R L AIZBDOEZEZFEATILL, LCD TZORA > b &EHiITET,

R— L5~— : hitp://WWW.CSUN.CO.|D A—/b : info@csun.co.jp 103



http://www.csun.co.jp/

E LN H{ﬁ%*i E] %5‘ 7 / =@ ‘,‘/\‘H ik, FRRSRTIE?

AA7 7 aP—RbARICTS

BEEH o—FRauv e 7rulII070ET
a—R&Ezar AL, Fedoradims K C Tt a~y REFEITLET
#cd 19.lcd

# make
19.lcd ®7 4 L7 kU FiZ led.bin 24k L, TNEBEABRA— R0 77 5L FE T,

HINE ERBES
VT NR—= N CFREDA=2—%2 7V T R LET

HUBRHHHBRHHFFRFLCD Test#EH#ZHHERERTHERS
[1] Tcd_clear_screen
[2] lcd_draw_cross

[3] 1cd_draw_hl1ine
[4] 1cd_draw_vline
[5] 1cd_draw_circle
Enter vour choice:

:LCD 227 VU7 ;

:LCD £ FRBIC 7 v A &R =
: LCD BEAFICAK R AR & ;
: LCD BmA IS EEAR A X

A W N

XX 2 ADC THRB

#®— S5PV210 ADC
S5PV210 ADC (% 10bit 1 12bit Z# VR —hk, ZFLTLI0F ¥R VANEFR—FLTEBY, ASIDOT

J1 JE 5% 10bit/12bit DA F U T O X NG FICEH L £, KETY 1y 71X 5MHz, He R ZEHE E
IMSPS, Z OFETIX, HAD ADC BHHFZ ZH/ LE 9, HBERIT FREKE 22 EE0,
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VDDA_ADC
PULL_UPD, 1
::‘Z:j : Touch screen |
g pads control
YF_SEMD, 1
AINS(XP0), AINI(XP1
AINAXMO), AINB(XM1
ADC
|| interface
10:1 N AID &
AIN3(YPO), AINT(YP1 MUX > Converter Touch
screen
AIN2(YMO), AING(YM1 control
—» INT_ADCO
¥ Interupt [—* INT_PENO
ADC input. 14 generation |y |NT_ADC1
control — INT_PEN1
Waiting for interrupt [y

Fiqure 7-1  ADC and Touch Screen Interface Functional Block Diagram

Mini210S adc [A]#%[X :

AD CONVERT

VDD_SYS_3.3V
@
[
[3]
[3] [5] XadeAIND << ﬁ&
C233
100p
DGND

F X R0 DAINIAEBRPIERICER SN TEB Y, ARz 52 & C.. ADC [ZER 25 EICE
Hod 52 LN TEET,
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TR a—RiZ, T4 L2 bV 20adc TSR TEE Y,

1. main.c
main()BI4%I L f# B C. adc_test)B9% A FEFONMH L C adc 27 A b LE£9, adc_test()ix7 « L7 ~ U adc.c iZ/E
HINET,
2. adc.c
BE%L adc_test)=— R :
void adc_test(void)

{
Printf( " Er¥nHHTHHEHHHHHHHAC teSTHEHHEHHHHIHHIHH N,
while(1)
{
printf("adc = %d¥r¥n", read_adc(0));
delay(0x100000);
}
}

15O while/L—7ZE L TF ¥R/ 00D ade b EWEZFAIY Ukt E 97, = 7 BIEUE read_adc().
FIEIZ 5 2H Y £79 .

AT w71 /Ay IRE, T— K

TSADCCONO = (1<<16)|(1 << 14) | (65 << 6);

67 12bitade ZEH L. HA AN LT, oftRE%E 66 LxELET
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TSADCCONR Bit Description Initial State

TSSEL [17] | Touch screen selection a
0 = Touch screen O [AIMZ~AINS)

1 = Touch screen 1 [AINS~AIND)

This bit exists only im TSADCCOND.

Note: An access o TSADCCON1 bits is prohibited when TSSEL
bit is 0, and an access to TSADCCOMND bits except TSSEL s
prohibited when TSSEL bit is 1. An access to TSSEL bitis
always permitted.

RES [16] | ADC output resclution selection a
0 = 10bit A'D conversion
1 = 12bit A/D conversion

ECFLG [158] End of conversion flagiRead only) a
0 = A/D conversion in process
1 = End of A/D conversion

PRSCEN [14] | A/D converter prescaler enable 0
0 = Disable
1 = Emable

PRSCVL [13:8] | A/'D converter prescaler value OxFF

Data walue: § ~ 255

The division factor is (N+1) when the prescaler value is M. For
example, ADC frequency is 3.3MHz if PCLK is 88MHz and the
prescaler value is 18.

MNate: This A/D converter is designed to operate at maximum
5MHz clock, sothe prescaler value should be set such that the
resulting clock does not exceed SMHz.

Reservad [5:3] | Reserved a
STANDBY [2] Standby mode select 1
0 = Mormal operation mode
1 = Standby mode

Mote: In standby mode, prescaler should be disabled to reduce
more leakage power consumption.

READ START [1] A'D conversion start by read a
0= Disables start by read operation
1 = Emables start by read operation

ENABLE_START [0] A/D conversion starts by enable. a
IF READ_START is enabled, this value is not valid.

0 = Mo operation

1 = A/D conversion starts and this bit is automatically cleared
after the start-up.

AT w7 2 Fy RN
ADCMUX = 0;
LY 2% ADCMUX Zi%E, T /b 0 iR,
AT w7 3 EHES), -
TSADCCONO |= (1 << 0);
while (TSADCCONO & (1 << 0));
L 2% TSADCCONO @ bit[0]1&5%7E L, AD ZHaziEE) L, bit[0]zmtA 00 . ZHkiE % s L
£7
27T 4 FWTOEAERARLET, 32— K
while (/(TSADCCONO & (1 << 15)) );
LY 2% TsdACCONO @ bit[15]Fi+H Y, 112725 LES & T LET,
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AT w75

R~ OBEE:

TR AR a— R
return (TSAATXO0 & Oxfff);
Z 2T 12bit E—REFEHLET -0, LI XX TsdATX0 OJFED 12bit DAHFEHHY £,

KAt BERFT 7 /7 vd—

BEEH o—FRauv e 7rulII070ET
a— R&EaNA VL., Fedoradfi K C Rt~y REETLET

# cd 20.adc

# make

BAHE, BERASRARE 2

AA7 7 aP—RbARICTS

£ 20.adc DT 4 L2 b U FiZ ade.hin #4EK L., TR AR—R7e 775 L0FET,

EUE RRBK

U TR — MR TETFEZ 7Y LEJ ., 12bit ADC Zfi -4 5 7=, &PHi% 0~4095 T4, n&Kbisn%
TEET A LIk T, ACDEAZERTAHZ N TEET, IRITKkD LB T,
HRRHBERBHBRRRARERERAAC TeSTHERRBEHERERRRRERYE

adc
adc
adc
adc

1853
1868
1863
1862
1860
1860
1867
1862
1858
1869
1847
1877
1858

B/XXIE o< NEEEEBM

E—E o< FEERIZOWNT
T IO awy FEEREIE linux @ shell EERIT. o~y REAN LT, 70T AWRNT L. BT L £,

2 CIHEE ARG A ET
1) help : ~/V 7 1F

2) md :
3)mw :
4) loadb :

memory display A & U £/

memory write A & 1 X AL

SUTNAR—RITbhin 77 A NVERAEVIZA T 0 — R

5)go : AE VWD bin 7 7 A V& FAT

R—2IL— : http://www.csun.co.jp

A —)b : info@csun.co.jp

108


http://www.csun.co.jp/

i
CS . H&ﬁ/i:\$i E] %5‘* 7 Ja T‘/“»— AT, AR

AA7 7 aP—RbARICTS

- = A VN

SR a— Rt T4 L2 bV 2Lshell 2L TEE 0,

1. main.c
main Bd=— K :
while (1)
{
printf("Mini210S: ");
gets(buf); Il 2~ RAIRHGS
argc = shell_parse(buf, argv); // fighira~> KN
command_do(argc. argv); Il 473~ K
}

HERTO 0 F9, BIEL shell_parse()iF/BL2/shell.c IZEFE S 41 E 3, command_do()iZ/BL2/command.c (ZiE
BINET,

2. shell.c
shell_parse =7 =2— R :

while (*buf) Il ZFEHLAH LY
{
if (*buf ="' && state == 0) Il SCF e e A EL D
{
argv[argc++] = buf;
state = 1;
}
if (*buf ==""' && state == 1) A T ANR— A
{
*buf = ¥0",
state = 0;
}
buf++;

}
buf N T4 BRI | T LEJ, ST arge & argv ICIRFEL £ 9, ] : =~ F go 0x21000000
NS LT, BT RE 513 arge = 2. argv[0] = “go”. argv[1] = “0x21000000”,

3. command.c
command_do()Z#tHI L £4, = — R :
Il 2~ RIHESExa—RE3TLET
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int command_do(int argc, char * argv[])
{
if (argc ==0)

return -1;

if (strcmp(argv[0]. "help™) == 0) Il help 1T
help(argc. argv);
Il = — NEWE

if 2(strcmp(argv[0]. "loadb") == 0) Il oadb =1~ > RFEAT
loadb(argc, argv);
Il 22— NEI%
}
Bipna~vr Rlcky, B30T EOH LET, 21X help (XBI%L help) ZFFOMH L £ 97,
Ha~xy FOFEITEEEHHA L E4
int help(int argc.  char * argvl]) CVTERE T RNT TR,

int md(int argc.  char * argv[]) c AEY ZEEAEYD . AT YA FEE AT AR A o Z BAE,

int mw(int argc, char * argv[]) DIAE ) EEIAL

int loadb(intargc, char*argv[]) : U7 AR—FThin77AVEZAEVIZH¥ T B—RL, 774V
A KL F v a— REEBGLET. RIS, getcOBIKT bin 7 7 4 L ZEIRE D £

intgo(intargc,  char * argv[]) c AEVND bin 77 A NVEFIT, KA UEZEEFRL, HE5 2., FF

Uld:ll Li‘a—o

FE=H a—FRarv (e rur s3I0 I70ET

a— Rza /3L, FedoradfiiK CRRidda~2 REFATLET

# cd 21.shell

# make

21shell 7 ¢ L7 kU FiZ shellbin Z4 kL, N EHFEAR—NZFm T L LET,

ENE ERBR
YUTOR—=RIT Mini2l0S:° 7YV ~T7 U b, ZLThelpz AL, ~VTIFERE T R T 7 b
LET:
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R~ OBEE:

mini21l0s:

help

help usage:

md - memory dispaly

mw - memory write
Toadb - loadb filesize addr
go - go addr
mw Ox21000000 0x12345678
md O0x21000000

mini21l0s:
mini21l0s:
21000000:
21000010:
21000020:
21000030:
21000040:
21000050:
21000060:
21000070:
21000080:
21000090:
210000a0:
210000b0:
210000c0:
210000d0:
210000e0:
210000f0:
mini210s:

12345678
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFT
FEFFFFFF
FEFFFFFF
FEFFFFFT
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF

FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF

KAt BERFT 7 /7 vd—

FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF

FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF
FEFFFFFF

AA7 7 aP—RbARICTS

BAHE, BERASRARE 2

A Tloadb & go =~ FHREZ KBTS £, ROFTETIE A~y R TAH—T 4 4T » 7 wm860 D~
TALNTRT T hedyra— R FTLET .,

HXXIIE WM8960 F—F 14 A H4A
B—8 THBBRRELI—T 4 THLEDORHE

sipv210

F—-F 171
—Fw @ F7
[2¢ WHZ aE0

S5PV210 1 12S/i2c i@ U CA—TFT 4 A a—F v 7 F v 7 wm8960 & 4215 L £7, I12S HEREIZ E =T — X D
E(E  12C OERRITHIBE R A2 EELET B, RV a—2sar bo—b, 22— k2 E) ., wm8960 F
[

Iy a— REFa— R, wm8960 ZBREN S5 cit, FHEIZ3 5V £ ¢ ¢ (1)i2s #IEMk.  (2)i2c
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AEAEHE, FRRASATRE 2
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Wk, (3) wm8960 #IHif L.,
Mini210S [H]#&[X -

VDD_8YS_3.3v
o

VDD_ACS7_A3.3V

VDD_ACST_A3.3)
uso
VDD_ACS7_D3.3V
== NS | oy
AVDD AGND
10K 10K SPKVDD1  SPKGNDI
RN RN1S L{sPcvDD2  SPKGND2
DEVDD DGND
o o ool | | 5evop GND_PADDLE
P2
[3] Audio_Xi2sCDCLKO RIS\~ 2R 111 oLk HP_L
[3] Audio Xi2sSCLKO N 121 5oLk ouTs
[3] Mudio Xi2sLRCKO o SR 134 pacLRC HP_R
(3] Audio_Xi2sSD00_0 A 14| paront
Earphone_detect Rd! OR 15 .
) s R 151 ApcLreierion
13] Audio_Xi2sSDIO S 23 200 ADCDAT SPK_LP
SPK_LN
[3.9,15] Xi2cSCLO A 17 {scik -
[3.9,15] Xi2cSDAD 18 { spin
SPK_RP
UMV
MICBIAS h i Lpuns SPK_RN
_ 'Ir TTNPUT [ Co82 |1uF a | HNeLT!
R201=680 ohm to 2.2kOhm €235 2 LINPUT3D2
check microphone's specification VMID
RA15 LINPUT_R cg&i F”F 21 RinpuTt
226 & RINPUT2 MICBIAS
mic RINPUT3/JD3
, RA17
i WMBGGOGEFL
e Rate | €234
TRING | 100p
learg (280 c383
~ uF 1luF  [1uF
AGND a¥un  AGND

BIHE ur T ALK

AGND  AGND AGND

SERRa— R, T4 L7 bV 22.audio T 72X,

1. Makefile

makefile T7’a /I LD 77 KL A% 0x21000000 &

-

G1 )\ DDGND
31 TCB4 +| { 10u
29 O TPas TCB5 '|2 A0u
25

23

22

18

b

1

+ TC86 LSDZ
10u
104

AGND

MICBIA

FB25~~~ BEAD

_f[_murm\r —_—1mM

+ TCBT

C303

]

>

GND

FELET. T7bb 7 a7 F A3 0x21000000

TULIMEEICXEHA. Lo T, 87T ATRINTATEY 0x21000000 I F 7 m— KT AMLERH Y £

‘j‘o

2. main.c
a— R
void main(void)
{
printf("Audio Test¥r¥n");
int offset = Ox2E;

short * p = (short *)0x22000000;

iic_init();

I A —F 4 5 — AT R LA
I A —F 4 &7 7 A LD E
I1'i2¢ FIE
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wm8960_init(); /1 wm8960 i1k
iis_init(); 11 iis WIE

A —T 4 F7 7 A NDON—T A

while (1)

{

// polling Primary Tx FIFOO full status indication.
while((IISCON & (1<<8)) == (1<<8));

[ISTXD = *(p+offset); Il fE[8] 2byte 77— & % 15(F

offset++;

if (offset > (882046-0x2e) /2) II2oyte D%t = (7 7 A NH A X - F7F )2
offset = OX2E;

}

}

main BABUZFIRIZ 4 >H Y £ -

27> 7 1 dic_init()BEIE A FEON L i2c Z 1L ;

A7 w7 2 wm8960_init()BIS A FEOM L. wm8960 Z #IJHL. ;
A7 w7 3 dis_init)BIEA FFON L, i2s Z#1HHE ;

AT T 4 025 CA—TAAT—BEEGE, A—FT A AT 7 ANVOA—TFHELET ;
3. audio.c

audio.c D=7 B AL £,

BI%EL— iic_init() :

void iic_init(void)

{

GPD1CON |= 0x22; ey a7 4 Falb—iay

GPD1PUD |= 0x5;

I2CCONO = (1<<7) | (0<<6) | (1<<5) | (Oxe);

I2CSTATO = 0x10;

¥

i2c MIHMLIX3 SO FIERH Y £9:

ATy 1 Erkar7Z 4L, i2cEEEANILET ;

AT7w 72 Reariun—%arr74 7L, 7uvJiE, aak x AT 5L,
2T w7 3 ZEIREHEEZ AN LET
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R~ OBEE:

KAt BERFT 7 /7 vd—

AR, RESRASRTRE 2
AA7 7 aP—RbARICTS

BE%L " dic_write () :

void iic_write(int slave_addr,
{

In7 KL=

12CDSO0 = slave_addr;

s > 7NET RL ARG
I2CSTATO = 0xf0;

int addr.,

I 56
while ((I2CCONO & 0x10) == 0);
while ((I2CSTATO0 & 0x1));

I Toit DT KL A L 9bit DF —#
12CDS0 = addr<<1 | ((data>>8) & 0x0001);
[2CCONO &= ~(1<<4);

while ((I2CCONO & 0x10) == 0);

while ((I2CSTATO0 & 0x1));

I2CDS0 = (data & 0x00FF);

[2CCONO &= ~(1<<4);

while ((I2CCONO & 0x10) == 0);

while ((I2CSTATO0 & 0x1));

Il p T&EHIEE
I2CSTATO = 0xdO;
[2CCONO &= ~(1<<4);

153 5 P AE

int i=0;

for(i=0; i<50; i++);
return;

}
i2c EXALTIOOFIERHY T :

int data)

Il 7 — 2 & EMHD
AL —7 95 ACK DRIEFFH

1D AIT VT
Il 57— 2 &5 H
/I AL —776 ACK OIR[ERD

Il &

I BI0AH 7 VT
Il 7 — 2K ERD
Il AL —776 ACK OIEERDH

&N SAH 7 VT

AT w7 1 s I NET RUAZRELET. slave_addr @ bit[0:6]i% 7bit DT /XA AT KL A,
bit[7]=0 IT1X(5 ; MEHK TH., ACKINELFIHET
AT w72 16bit DT — X Z iR EREHE, JCEA Thit DT — X IV VAKX DA Ty T KL A, RO 9bit

LY AFOETT
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BAHE, BERASRARE 2
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AT w73 p VI NVEE, RT2#RRLET
ATy 4 BE p VU NVEERETEMLET

BA%% = wm8960_init () :

void wm8960_init(void)

{

#define WM8960_DEVICE_ADDR
0x34

vty hk
iic_write(WM8960_DEVICE_ADDR,
Il IR E
iic_write(WM8960_DEVICE_ADDR,
iic_write(WM8960_DEVICE_ADDR,
iic_write(WM8960_DEVICE_ADDR,
7wy 7 &E
iic_write(WM8960_DEVICE_ADDR,
/| ADC-DAC 3% 7E
iic_write(WM8960_DEVICE_ADDR,

0xf,

0x19.
Oxla,
0x2F.

0x4.

0x5.

}

0x0);

1<<8| 1<<7 | 1<<6),
1<<8]1<<7]1<<6|1<<5]|1<<4|1<<3),
1<<3 | 1<<2);

0x0);

0x0);

wm8960_init()IX iic_write()Z FFOMH LT wm8960 F » 7 Z#Hifk L £ 9, FIHIZ wmB960 F v V'~ =27

NWIBRLTIZE W

2771 wm8960 DT /A AT RL AZMER L £, wn8960 F v F~==2T /L THHKE LT, D
FONA AT FLAIX0xla T9, A2 1bit ZzBEIL, &AL (BEE) 120 (KE%R) 2Z2ELET,

WM8960 DEVICE_ADDR = 0x34, reset ;
AT w7 2 powerl23 &ZRIE ;
AT w7 3 ruav I EEHRE,
27 v 7 4 ADC-DAC ##%iE. (FEfHE)
A7 v 7 5 audio interface Zi%iE ;
2T v 7 6 volume ZRIE ;
AT w7 T mixer Zi%iE ;

BE%0Y dis_init () :
void iis_init(void)
{

int N;

>
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AA7 7 aP—RbARICTS

/I B ear74Xal—3ar, i2sHEREEAAINCTSD
GPICON = 0x22222222;
/I i2s BE 7 v v U BERE

EPLL_CONO = 0xa8430303; /I MPLL_FOUT = 67.7Mhz
EPLL_CON1 = Oxbcee; I/ from linux kernel setting

CLK_SRCO0 = 0x10001111;

CLK_CON =0x1; /1'1=FOUT_EPLLMUXI2S_A 00 = Main CLK
Il i2s 2> he—T ZFH%E ;

N =5;

[ISPSR = 1<<15 | N<<8§;

IISCON |= 1<<0 | (unsigned)1<<31;

[ISMOD = 1<<9 | 0<<8 | 1<<10;

}

}

i2s FIHHEIZ 3 2O TFIER H Y £ -

AT 7 1 ErEary7a 7L, i2stErAMcLET

AT w7 2i2s BiE /0y 7 ARELET : EPLL_CONORXE. EPLLIZ 67.7Mhz 21 &, 7 v/
AA v F CLK_SRCO ZRE L £ ;

27y 7 3i2sarbue—JxFELET  HERE. 70y 7 @R ZFEE— NRIE ;

B=Hi a—FNarfirerursIIvs0ET

a— R&EaNf VL., FedoradfiRK C Rt~y REETLET

# cd 22.audio

# make

22.audio D7 ¢ L7 kU FiZ audio.bin Z4pK L, TN EZFAEA—RNZT e 77 L5 0ET,

7w 77 L shellbin 26/ L, audio.bin &4 —7 447 74L& DRAMIZ T 07T I 7 LET .

mini1210s: loadb 11056 0x21000000
Toad bin file to address 0x21000000
Toad finished!

mini21l0s: loadb 882046 0x22000000
load bin file to address 0x22000000

Toad finished!

mini21l0s: go

go to address 0x21000000
Audio Test

loadb {Z>W\ T :

loadb 77 A /WP A X AEYT FLA, loadb Z#FE (7%, YU TIAR—FTT 7 A NVERIETEET,
loadb 11056 0x21000000 : audio.bin Z A€ U 0x21000000 £ CHX v m— KL %7,

loadb 882046 0x22000000 : WindowsXP.wav % A& U 0x22000000 £ C#¥ v a— RLE T,
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B1%12 go =2~ R&FELT L, 0x2100000 (2 ¥ > 7 L audio.bin ® =2— K& EFT L £,

EUE RRBK

BRAR— R~y R7 %27 F 74 L., Windows XP OFEENF /L —7 T Z 2 £,

XX E LCD XFERHEFR

®H—H LCD XFEHEBRR

AT TIX LCD CTAMZHE T2 1230 U Uiz, REITEREE, SCre gt 5ikz /M L
£7, BIE led_draw_pixel) TR A > M ZEPLIEL T, XF (¥ 77 ¥ —) ZHEEGHE S S [F) UFREE TR S
E3u I

EB_& SursTAEH

SER/pa— R, T4 L7 FV 23.ed_picture Z& < 72 X0,

1. main.c

FlEZ 4 2HY £ :

2Ty 1 YT R— ML

A7 w7 2 B lcd_initQZ MO L, LCD #IHML ;

A7 w7 3 B lcd_draw_bmp() &2 FEOVH L. LCD L@ 2 Him L E 3, {0>K i iBRGFE—D
BT, FATRFTFEHEH FEIE— DAY HDRIFEE] FrameBuffer RIFAI<JO{>E{T —Z 230 & #1
OESIT—ZIRGFEINET, T T, 7—% ZpiAH L, FrameBuffer (Z# X iAZ ¥ 9<0} ;

AT w7 4 XFEHEW, B4k printf() & FFOY L C “FriendlyARM” % 7'V > R 7 7 h L£9, printf()
Tl putc() & led_draw_charQZFEONMH U728, U 7bAR— M & LCD 27V > MEHER R L E T,

2.lcd.c
BE9%C Icd_draw_char()i3 3052 fim L £ 9 -
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AT w71 T4y MG, ZEDONRT A =R EEY)T, ~ ) v 27 AT LA fontdata8x16 7> 5 *tind”
D74 MTAZEY H L E9, B4 fontdata8x16 I font8x16.c [ EICERINE T, Z D7 7 A1 /LI,
Linux 7 —3 /i bal S ET,

2T w7 2 YATORMZMERLE T, T ¥n' ZMBR LI SITLE T, 7 ¥ 2R LR % v
Vo VE—2I74 0 LFET

AT w7 3 8x16 B wNNT—IUFEHi & £, font_8x16.c WIZIEFE S 1172 SUTIEL A 8x16bit &7
TV THERR SV E T 1bit 1L 1 7 kb UE 3, 61 213Y bitfiix 11272 5 & B3%X lcd_draw_pixel()
A LT —Z L, 0 1T L EEA

AT 4 H—V )k 8X16 BT BNLDAEREILET

RE%c Ied_draw_bmp()iiEi& 2 & £9
AT w7 1 BAING, B0 E RS L ET;
AT w7 2 B led draw_pixel() THEZSI D% LCD b CHEE L, KB ICHEBEZERINET ;

BEEH o—FRay XM rms I IOET
a—RKZau 3/, Fedoradim R C Rt a~> REFEITLET
# cd 23.1cd_picture

# make
23.Icd_picture 7 1 L7 b U FIZ led.bin 4R L, ENEZHBEAR— N7 ve 77 A LET,

EUE  EBRIS
LCD RiZXFNRERLET,
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