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6 | Vss S FEL Y5 Hh VSS2 S F 5
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8 | DAT1 1/O/PP B [Bit 1] RSV
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e 1S ¥ LA O: i PP #E% 1O,
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Jra] DUAE TE# (08145 ] SET_CLR_CARD_DETECT (ACMDA42) iy 4 Wi JT_FFr Hi BH ()3 4%
MMC %51 I7E SD 8 F b R B 51, 75 SD B R AR fE .
4. MMC 1£ SD B 4: 1/O/PP/OD.
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sdconfig.h 152 B Rl A e Sk SO
sdspihal.c BEE RS2, SEDL SPI 2 ¥ 4h4k, SPT F 5. K455 SPT il 4 AH < 1 bR L
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sdemd.c WESY AR, SRR 2 LR FALS R I R EE i 4 )
sdemd.h sdemd.c 3k
sddriver.c BEEHNHZ, SRR, 5. 8 APL R, XOUHE 0 & — SRR R 3L
sddriver.h sddriver.c Sk3CAFE, AUHE R HAATH AU
sderc.c RAEIEM CRC 25 R 2L
sderc.h sderc.h k3

1.5 HPIR B SRR AR T AR, T T B R X SO R R SR AE S
1.3.2 SD/MMC 5 E{ikiEs:

ISR SR AT R A YR, B 3 AN, WE 1.6 Fras. BRI sg )
BAE RGIFA S, WHUEUE, AR DONH TG & 24 CCSENEAE RS,
W r] DA FH T SERHAE KRG b, ARG & KRG AL 1E R4 nC/OS-11 1
45— API PREL

JE AL SN R E R S8 th AR H sdeonfig.h SO 9% 5 L SD_UCOSII_EN KA# G Bk

ik,

[ Fi Bsddriver.c

fr s Bsdemd.c

Bl R Esdhal.c

El 1.6 SD/MMC FiZB R/ E

AR SR
(1) BHHBE: 55 SD/MMC KRR E, S AH 5 1 pR 5
(2) 4 E: SD/MMC R4 LIRS EVLZ MR, X — 25k
Tk
(3) NHE: RSO RGO E R0 APT s W R A R4,
X — 2 S A R G i
1.4 SD/MMC £i% 5 &R #44F 5% Bf
i AR 2 F, D20 B I AR A T AR 4, IRt S 1.2 AR
B S —FE, TS TCAC BEAS A A s v DAST B o T 0 W S e i A A ke P i -
Sft, AREBH T LPC2103 R HI#% .
1.4.1 SD/MMC FiEB#ERpE4HERE

SD/MMC R i 5 Bt LPC2103 [WHLE 5 sdeonfigh SCAFAH G, fil & k3O
sdconfig.h {1 FH J' 58 77 {5 b FiC B AASEH (R AH DG Th i S 3k BY o0t FH P SR B0 75 FH 21 1) ek £
/N TR T FE S SR 12 SR e T IR 12 Sk SR I L TV

1. BRESHEE

BEER S 5000 B R S B 1.1 B, B i .
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(1) RBEBITT pC/OS-I1 H o ABEBERT LUSAT TR G 6 R G, AT LUaqT T 5L
BEVE RS nC/OS-I1 . 24i247F pC/OS-1T FHi, %25 X SD_UCOSIL EN [{J{E W
HAL, RWRNENO.

(2) CRC B4, T SD/MMC K+ SPTIEfFH Tl IR ZHEAT £l AL 5 1) CRC
B, 1% T AE RE A - AN S B R il A 4 CRC K BRD)RE. 1 RE CRC 1%
B0 THAE AT S B =y, (H CRC 38 S AR SR AR P 1 — S8 8k, i FASBR R A
MR T CRCL6, T LU R FUE IS 112K

(3) SPIIEMA=R. & X SPI M4k CLK L3R, 2R T, 5. #E
A PR B S TRD0S B (1) CLK AN, SR Aol AT Bk [F)  48 Ky R B T 5o 003
(RN A s Hz, 2B e o

(4) SD/MMC EHRMKE. & L SD/MMC K KK, M4 RATH SD/MMC
PR e KA R # 3CFE 512 7% %252 X SD_BLOCKSIZE _NBITS {4 9,
R 20 = 512 F A CXF N F % X SD_BLOCKSIZE ) 18 ) ,
SD BLOCKSIZE NBITS 4 SD BLOCKSIZE — & 45 X FE 1IN % & .
SD_BLOCKSIZE_NBITS Z4{H T [l 4H-FE e Eim v S5 7 (8. P — e sh

XA 8 A
EFER 11 BERSHERE
#define SD_UCOSIL EN 1 /% REARAE uC/OS-IT LB AT AR He X/
#define SD_CRC_EN 0 /% BCERARAE RN 2 R CRC */
#define SPI_CLOCK 5529600 /% 1EH AR ISP i 444 (Hz) */
#define SD_BLOCKSIZE 512 /* SD/MMC B f) K Ji */
#define SD BLOCKSIZE NBITS 9 /¥ 2 119 k75 512 (B SD_BLOCKSIZE F1{E) */

2. ThaeElE

BRPL AT LT BEANE AT P AT BEH 21K, BT LAnT DA B 5 AT B e A, LAk
ANHAUS R FERHEH 1.2 (20 SOH TAERE g 1 5 H BB rp R SR L8 B D T (R 28
WA 1IN, A RES X LR K A O IR, AR B G 0 AR bR Bl X285 SO S8
B E R HATHS KN H

BFEE 12 EREHERE
/N TR BN AL AR AT 2B 0 BB R A ¥/

#define  SD_ReadMultiBlock EN 0 /% R R 2 PR AL */
#define ~ SD_WriteMultiBlock EN 0 /% RS 2 PR *
#define  SD_EraseBlock EN 0 Vol S i 2k 2 NIVGR A */
#define  SD ProgramCSD_EN 0 /¥ A REE CSD 2917 2e R */
#define  SD ReadCID EN 0 /* REAIREEE CID F 1725 pR %L */
#define  SD ReadSD_Status EN 0 /* RTAREEE SD Status 2517 A% PREL */
#define  SD_ReadSCR_EN 0 /% AT REE SCR %5 171% B %L */

3. BEHEHERE

X 43 A2 T O 1) SPT R TO AR CERMEREAT 52 S0, R v] BEHbRe A4 HH 5 10358
Oy IX 85 . i, BL'E LPC2103 [ 4 A~ VO 1124 SPI $2 [ % 2 SCUFE /73 5 1.3(1)
Ji7Re AT SD -R-R (LRSI FHI W g 5 1.3 . P B LPC2103 %4
Tt T DT Ak S S 1) S iSRS FE A IS 10 MR, 7 0 sdeonfigh SCA-.
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S8 1.3 LPC2103 810 OBBEREN

/% WG 1O % SPLEL */
#define SPI INIT()  PINSELO &= ~((0x03 << 8) + (0x03 << 10) + (0x03 << 12)); \

PINSELO |= (0x01 << 8) + (0x01 << 10) + (0x01 << 12); (1)
/* HLEPEIT I */ ®)
#define SD POWER (0x01 << 9)

#define SD POWER_GPIO() PINSELO &= ~(0x03 << 18) /* ¥ POWER [14 GPIO I1 */
#define SD_POWER_OUT() IODIR |= SD_POWER /* ¥E POWER A
#define SD_POWER_OFF() IOSET = SD_POWER /* B POWER & Hi */
#define SD_POWER_ON() IOCLR = SD_POWER /* B POWER MAGHL P */

P Sk S A N A A A Bk, R SRR AR A 2] I MCU, WS4
sdhal.c 3CfF, X—5r 5 MCU 19 SPI 4 H#AEAH DG, Witk LPC2103, FRA Lk sl
I

WA — A5 AU, B2 LPC2103 AN i Fpelk & (7 o
TP, XA, BRI M A BRIA B e . 1 H SD/MMC R SPT S Ze bt
PR SPI BN AEAS 1] SPL LR I BRI . LPC2103 X SPI 52k i B 2 1 o £ it
HHANF

4. &HE SPIZEORIBT4SAE /T 400kHz

ZHR A EURAE SD/MMC -RUILAAI BE, T35 SPI £ 1 (Wi i /T 400kHz,
i MMC REEYIAACIIR] SPT B2k (1 B S AN RE i T 400kHz, IXFEAHIEA REIA 23
2 MMC R H R BNFE P R 1.4 s (I sdhal.c SO o i B 20U 242 2 LPC2103
SPI 42 1) SPT I it %25 7798 SPI_SPCCR ¥/ #ifE ik 31 H 11 .

BFER 14 &8 SPIZEORE$SHZE /)T 400kHz

void SPI_Clk400k(void)

{
SPI_SPCCR = 128; /* BCE SPLINBPAAI{E A 128 */

W LPC2103 (IAMNEB s IRAIA Fosc = 11.0592MHz, WAZ I #45% Feclk & M Fosc
(1 4 £%, Bl Feclk = 44.2368 MHz. SIS BB E Ny 5 A RZ I Bl A 7], B Fpelk =
Feclk = 44.2368 MHz, 54 SPI i £k [ 444 Fpelk £80d SPI_SPCCR 75 A7 4 704 i 1) B
FTLL, Al SPT 42 L IR /b F 400kHz, [F]I )CEARAIE SPI_SPCCR ZAF RS IIME A K
T8 WAL, A AR I 2N 128,

32 ) SPI 4211 SCK (MR Ny«

44.2368 / 128 = 0.3456 MHz = 345.6kHz < 400kHz.

[FIFE, WRZERE SCK MR A e KME, HZR A void SPI_ClkToMax(void)p&i % (I
sdhal.c 30D, iZHBULEK SPI_SPCCR BN 8, AT 435 SCK [HIAIZ N «

44.2368 / 8 = 5.5296MHz.

TEER, JAWATH SD/MMC R SPI 22 LI iR — R e vrid it 25MHz,
JIT LALE 5E X MCU ¥ 17) SD/MMC R I Bl vy, DA 25 iIX — sl

L SR AN R Fose BX LPC2103 #MSE S 45K Fpelk o048 T, 15 BB HUX
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PSR B I A, SRR S S TR 10 1) 4
BCELF TREAE, AT DA AR T, A A AR AL T WELe APT p& E05 8 FH 7 Ui
o] SD/MMC £? R ixee APT s,

1.4.2 SD/IMMC EiZSH#EIRIZ Y API FHE
FH AT DUF) P A B2 R (K APT BR300 SD/MMC RHEATVT ], WL 1.6 2% 1.11.

% 1.6 SD_lnitialize()

PR AL R SD_Initialize
PRI A INT8U SD_Initialize(void)
ThRedik HIEGEW SD/MMC &\ BCEHCRAN R 512 75, SRECRIVHG S &

PRAOR [FI{E SD NO _ERR: HIUHALES); >0: WAL AR BERIG, L 1.12)
FERR I

ZRERCE T RS/ B 512 7

AR R

% 1.7 SD_ReadBlock ()

PR TR SD_ReadBlock

PR g AR INT8U SD_ReadBlock(INT32U blockaddr, INT8U *recbuf)

ife stk 2 SD/MMC R 1— ik

blockaddr: LAYRH BALR Pl B0, RITLRI 0 ~ 511 5 Ptk 0, 512 ~ 1023
MRS TR HHRE R 1

recbuf:  FRIZEIX, KPR E N 512 T

BRHUREIE | SD_NO_ERR: #fih: >0: BRI CRERRY, WK 1.12)

R U
R

recbuf G RN 512 71

# 1.8 SD_WriteBlock()

PRI 4 TR SD_WriteBlock
PR AR 7Y INT8U SD_WriteBlock(INT32U blockaddr, INT8U *sendbuf)
L Redtik 5 SD/MMC K ff)—A
blockaddr: VAP ALl #n, RIFAEI 0 ~ 511 At 0, 512 ~ 1023
B TR HLH R 1
sendbuf:  FRIRZGEMX, KA E R 512 75
KHGREIE | SD NO_ERR: Hu; >0: HRM Cafiwts, W 1.12)
5 Bk g
FE R R

sendbuf KA ZE 512 77

% 1.9 SD_ReadMultiBlock()

PR TR SD_ReadMultiBlock
PR R A INT8U SD_ReadMultiBlock(INT32U blockaddr, INT32U blocknum, INT8U *recbuf)
DhREIA 2 SD/MMC K12
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blockaddr:  PAHky BAT [P Ee ik
RS blocknum: BR%g

recbuf: B ERIX, K 512 * blocknum 777
PKHGRFIE | SD NO _ERR: BIl; >0: BRI CRFRIG, Wk 1.12)
Bk B - N PN . s
pe—. i FH I 25044 sdeonfig.h W )% i Al SD_ReadMultiBlock EN 4 1
EE R

% 1.10 SD_WriteMultiBlock ()

PR R4 TR SD_WriteMultiBlock

PRA R 7Y INT8U SD_WriteMultiBlock(INT32U blockaddr, INT32U blocknum, INT8U *sendbuf)

Dhfietiig % SD/MMC k£ AN

blockaddr: BB LA [ Bt itk

PeRAE blocknum: %L

sendbuf:  RIXZMX, KN 512 * blocknum 717

RHCRMIE | SD NO_ERR: 53); >0: HRW (B, Wk 1.12)
5 Bk g
INE =YY

4 F ) 2520084 sdeonfig.h W% € SUAH SD_WriteMultiBlock_EN # 24 1

% 1.11 SD_EraseBlock()

PR AL R SD_EraseBlock
PRI Y INTSU SD_EraseBlock(INT32U startaddr, INT32U blocknum)
BT P Bk SD/MMC R 2
startaddr:  BABR R ST (R S Bk i Al
blocknum: HH (HUETEM 1 ~ sds.block_num)
BRBURIEIE | SD_NO_ERR: BRI >0: BEERAM CHRE, WA 1.12)
Rk 1 IH A I 204 sdeonfig.h (1% & U{H SD_EraseBlock EN # 4 1 ,Startaddr ! blocknum
FHYE 0 UK sds.erase unit [JEEHURE, IVAIIRIABELL sds.erase unit A HA7 AT BERR
HEmRBAEN, ZEPA——FIH T o 752 30 e o e 52 T BLBY Be g v i)
B 3R 1.6 B3 111 pRECR IPMEFTARR I & Xk 1.12 fros.

F 112 $HiREEFIE

S

HIRTEEE X HEEXE ax
SD_NO_ERR 0x00 BREARAT T
SD_ERR_NO_CARD 0x01 REA TEEFAR R
SD_ERR_USER PARAM 0x02 FHPE T APL BN, NS ECH R
SD_ERR_CARD PARAM 0x03 FRSHA R (GARBEHRANE)
SD_ERR_VOL NOTSUSP 0x04 RANF 3.3V it
SD_ERR_OVER_CARDRANGE 0x05 ERAER L R A7 SV
SD_ERR_UNKNOWN_CARD 0x06 %?Ziﬂ%ﬂ%;ﬂ
SD_ERR_CMD RESPTYPE 0x10 AR IR
SD_ERR_CMD_TIMEOUT 0x11 i A Wi [ I
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EIRMEEE X EEXE ax
SD_ERR_CMD_RESP 0x12 AT Y
SD_ERR_DATA CRCI6 0x20 B CRC16 A5 AN i
SD_ERR_DATA_START TOK 0x21 P PRECZ P, B T 4R 4 AN IE 4
SD_ERR_DATA_RESP 0x22 ERHRECE P, R HE YA AN TE
SD_ERR_TIMEOUT_ WAIT 0x30 BEBHRIERT, R A IR
SD_ERR_TIMEOUT READ 0x31 PR AR IN AR
SD_ERR_TIMEOUT WRITE 0x32 BRI
SD_ERR_TIMEOUT_ ERASE 0x33 BEBRERAF B I F iR
SD_ERR_TIMEOUT WAITIDLE 0x34 WAL R, SR RIR s RSB I A 1R
SD_ERR_WRITE_BLK 0x40 B Y
SD_ERR_WRITE BLKNUMS 0x41 B0, MG AR EE NSRS —
SD_ERR_WRITE PROTECT 0x42 RS S AD S S A R S A A
SD_ERR_CREATE_SEMSD 0xA0 BT IR S =R

R4 A% SD/MMC 525 B i — ANl 7
1.5 SD/MMC FiE B &R a9 M B R fl—

TIfi%s HAE LPC2103 TAbBESS 43 ] SD/MMC RIS SD/MMC R T, 5
AR T &0 RH LPC2103 $24E1 SPI #1145 SD/MMC =, FE55 A KEdRiE
WG 5 RGBT, B0 1S A R E A

151 WEHEESES
FHALFR 2% EasyARM2103 5 SD CARD PACK 3EHEK, &Lk 1.13 fin.

% 1.13 EasyARM2103 5 SD CARD PACK EiZX &R

EasyARM2103(JP5) | SD CARD PACK 3R (J1) 5l%&a X
3.3V 3.3V SD CARD PACK A}t Hi Hi
GND GND Fo
P0.9 POW_C i 3.3V it R
P0.8 CS %$¢ SD/MMC
P0.6 MOSI AL SPL Bdhditi, < SPI A
P0.4 SCK SPI ja £k 8
P0.5 MISO FHL SPI FHidm AN, | SPI Zdida
P0.10 INSERT R AR A
PO.11 WP K5 RGBT A
SD/MMC 35 B BRIA IR RE A C B RISR 1,13 (MR AR AR RIE, AN 2R3
BT

152 ZH|AZX
AT SD/MMC R BEAT 12 5 B BR A P 9 7 13- g5 d an i 1.7 s
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| sorwmsn |
¥

ﬂ%iﬂgAﬁﬁ|
7

%S N R ERUE

BMEREER

Y h 4

| LEDIAtE—% | LEDIRtE= % |
le

&%

B 1.7 E&HHBHEEE
SD R W 78] 22 B B INRE s 58 1.5 TR
ZEESE 15 SD FIR{EEJEAT

int main (void)
{
uint32 i;

uint8 status;

uint8 sdbuf[512]={0}; /% AFBUE N IX &
uint8 sdbuf2[512]={0}; /% AFTB0E H s S X &
PINSELI1 = 0x00000000; /% WCE S MERE GPIO <
IOODIR |- BEEP; /* ¥ H BEEP #5411 A % H */

IOOSET = BEEP;

for(i=0;i<512;i++){ /% YIEE N B */
sdbufli] = i&O0xff;
¥
status = SD_Initialize(&sds); /* SD stk %
if (status != SD NO_ERR){
while(1);
¥
status = SD_WriteBlock(&sds,0,sdbuf); /% f¢ sdbuf Z& X B s 5 NG 0 Herbrx/
if (status != SD NO_ERR){
while(1);
¥
status = SD_ReadBlock(&sds,0,sdbuf2); /% R O B */
if (status != SD NO_ERR){
while(1);
¥
status = memcmp(sdbuf,sdbuf2,512); /* %} sdbuf2 5 sdbuf ] N & BT LR/
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if(status!=0){ 1 BSOS = ¥/
BeepOnOff(3);

¥

else 1 A H B ey — y
BeepOnOff(1);

¥
while(1);

return 0;

NOICKXFRFE R 1.5 T SD RAIMAIL . SD R BB R R B S S5 ] iy A R4 T 2
IIHT AR .
1. SDk#MtE4
SD R mAE W 1.8 fios, BAeWIiai o R aEfE4 4, SdSpiHal_Initialize
O BB TR PG 1.6 TR,
IEFES 1.6 WGKFiTEFARE &Y

INT8U SdSpiHal Initialize(sd_struct *sds)

{
SD_Power(); /5 R RAETR LT &
SPI_INIT(); /* #Idh4k SPI 1 */
SD_INSERT GPIO();
SD_INSERT IN(); /& RIRSEAFHADRAD ¥ (D
SD WP_GPIO();
SD_WP_IN(); LIREEVSatioRl 1N PTE TP *(2)
SPI_CS_SET(); /*CS H i &
SdSpiHal _SetMCIClock(sds, SD_RATE SLOW); /* BCE SPLAAR/NT45T 400kHZ — */
SPI SPCR  =0<<3| /*  CPHA = 0 5 —AN4oR ke &
1<<4] /* CPOL=1, SCKALH g
1<<5| /* MSTR=1, BENEMX */
0<<6]| /* LSBF=0, SPIf&%iMSB R4  */
0<<7: /¥ SPIE =0, SPI 4% 1 */
return SD_NO_ERR;
}

XFSD RAETHL, P RS, X SPLEAZEENIATHIIAN. FEPER 1.6 (1D KHT

Rl R 2 A e AR A B -REE R VO 51 EWIG A GPIO, Ff HixE NI L. FEIPER 1.6
(2 BT R 2R SRS 8 VO 51 HIEHh GPIO, I HRCE M A 1 .

WE SPI ) SCK 5| i i 452 /N 145 F 400KHz, 4 K MMC K78 2 A7 BE 3K SPI
FRY IS il e 22 /N 145 400K Hz.

AR BRI ER A B LPC2103 49 SPI A2k 49 P0.7 (SPI AMALEEMA) 51, BT A4
MER, £ LPC2103 &9 SPI AR R A S MALET, TF B ebi| Mpndsih SPI X, JwRAndétb, SPI
B B SH AP,
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SD_Power () £ LM
v
SPI_INIT () #13& 1L SPI3ED

v
SdSpiHal_lnitialize(sds) < SD_INSERT_GPIO ()
/AR ERIER R FEE L F AR5 | B
v

SD_INSERT_IN ()
JEHE S B E A A
v

SD_WP_GPIO ()
MR FES RIS R

-

\
SD_WP_IN ()
B SR SIRIRE RN
v

SPI_CS_SET ()
SdHal_CheckCard(sds) CSER
Wl FREETEMAFE A/

v MCICLKi& & /N F400KHz
SdSpiHal_CSAssert(sds) v

HCSHIE g ESPIHEO &

SdSpi_Delay(sds, 25)
HERF200~CLOCK
+

SD_Initialize(&sds) < ?gg;‘:g—csmagsemds)
SDE#IMHL ‘
SdSpi_Delay(sds, 2)
5 FH16/CLOCK

v
SpiCmd_Go_Idle_State(sds)
ETE-HE)\EI‘JER?‘E\
SdSpi_Activelnit(sds)
ﬁiiﬁ'-ﬁiﬁ)\?ﬂi‘f{tﬂﬁi
SpiCmd_ReadOCR(sds,
&ocr)ﬁiﬁl-ﬁif’fﬁﬁ

SdSpiHal_SetMCIClock(sds,c
Ik)iﬁﬁiﬁrﬂ-&ﬁf%@%ﬁ::’iﬁw

SpiCmd_Set_BlockLen(sds,
SD_BLOCKSIZE)& B

SDMMC_GetCardInfo(sds)
EERCSDIREL+ R JB 1

\_ SDMMC_CalTimeout(sds)
1T H B AT A 8]

1.8 SD F#iskiRiE
RN RES RS RPN OC VO T HEAFRI] . R 53R R

MR B G L 1.7 Fros. R 0 Fon AR, i, SD/MMC R#/'5
PAFOAREN RHATHAE. BR8N, P0.10_SD_INSERT 5| % K H-

BEFEE 1.7 FREmA-FERN S

INT8U SdHal CheckCard(sd_struct *sds)
{
if (SD_INSERT STATUS() !=0)
return 0; /* K5¢45E N not insert entirely =Y
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else

return 1; /* 5E4E N insert entirely =

XFT SD RAIGA A IR (I e A an S A7 R BE N RARAS . BE RIEAIIR L) K
VB AR SR R AR BV, V5 N SD/MMC & Hi b AE 6 A0 B AT I ME 2 P T A%,
HASRBAHN AE B, TR R BCE D EERRAE, A RS Ui e

2. SD FEHEIRE

SD/MMC RAE SPT BT S #RAE QAR M. 5 RIS 2, ATRHIE A HE R
PetE . RUIEHAG R £ SD_Initialize() L4 HH T SpiCmd_Set_BlockLen() bR £ & 1 13/
YK SD_BLOCKSIZE 7717, RV G, /5SS UPC AL, — RS #AE
% /b#'% SD BLOCKSIZE 715, SD _BLOCKSIZE 75— #h 512 7.

SD RIS 1.9 Frs. 5 aHuE g7 1
SdHal_CheckCard(sds)

BNFRERSIEAEFEH

SdHal_CheckCardWP(sds)
SD_WriteBlock() < HwiNERESRP

SDE & iRiR{E \/
SpiCmd_Write_Single_Block(
sds, blockaddr)E $ 45 &

¥
SdSpi_WriteBlockData(sds, 0,
\_ SD_BLOCKSIZE, sendbuf)
SAEUE

1.9 SD FEREZBIEREE

(1) TNV 2 A 58 A4l A 2R BE

(2) FHAEW RS SRY

(3) LA SG, FHLIN R AR S a4, 5 AHlE R blockaddr )Mk B

(4) THVEERIX 0 -RARIEE G AN B, By SD_BLOCKSIZE.

SD kPG AR P SR PTE B 1.8 BT, EEIUE R N s R
(1] API BREERAE

EFEE 1.8 SD FRREIRIER

/******************************************************************************************
*k PR FR: SD_WriteBlock

* Difefliid: SPIEEUT, [ SD/MMC RHPFFEA Ak
T} A: sd struct *sds: SD/MMC =15 B 454k

ok INT32U blockaddr: LAy AL HRIAE, Biltn, RIFAAK 0~ 511 7 H 5 8uhht 0, 512 ~
** 1023 515 ({7 1

=4 INT8U *sendbuf : ARIEZZMIX KEMER 512 715

Rl T H: o

g - AT c IR
kg [A] {H: 0: IEAf >0: FEiRfY, W sddriverh 1
******************************************************************************************/

INT8U SD_WriteBlock(sd_struct *sds, INT32U blockaddr, INT8U *sendbuf)

{
INTS8U ret,tmp([2];
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SD_RequestOSSem(sds); /* [a] OS B Ui iH] R {5 5 & v
if (!SdHal_CheckCard(sds)) {
SD_ReleaseOSSem(sds);
return SD_ERR_NO_CARD; [ RESEERA R */
¥
if (blockaddr > sds->block num) {
SD_ReleaseOSSem(sds);
return SD_ERR_OVER_CARDRANGE; /* AR R AT */
¥
if (SdHal CheckCardWP(sds)) {
SD_ReleaseOSSem(sds);
return SD_ERR_WRITE_PROTECT; I RAE SRS ¥/
¥
ret = SpiCmd_Write_Single Block(sds, blockaddr); /* By 4 <)
if (ret I=SD_NO_ERR) {
SD_ReleaseOSSem(sds);
return ret;
¥
ret = SdSpi_WriteBlockData(sds, 0, SD_ BLOCKSIZE, sendbuf);/* 5 A\ ¥ 2
if (ret == SD_NO_ERR) { /R, MESANRERY) Y
ret = SpiCmd_Send_Status(sds, 2, tmp);
if (ret I=SD_NO_ERR) {
SD_ReleaseOSSem(sds);
return ret; /% EFATAS RN */
}
if((tmp[0] 1= 0) || (tmp[1] 1= 0)) {
SD_ReleaseOSSem(sds);
ret=SD_ERR_WRITE BLK; Tl INEERNEEN &
}
¥
SD_ReleaseOSSem(sds);
return ret; VS A IEYNZ Y

3. SD FHERITIRE

SD/MMC R7E SPI B LR M AL FE W A Az 2 8. AR E fi A 21
FELEEE . RWILRRREL SD Initialize() L4 A T SpiCmd_Set BlockLen() R #1552 1 152/
BHARYUGKEE SD_BLOCKSIZE F15. RIEVIMHIG, /5 H8E LY BT, Brbh—ik
B E 4 /b2 SD BLOCKSIZE A7, SD_BLOCKSIZE 15— AR A 512 71,

SD R EA PR E R AL I 1.10 s, o X REHEAT IR



RT Embedded http:lew.knntronn.cgm

SdHal_CheckCard(sds)
i RE T EMAR FER
v

FEEIRER T BY A S

v
SpiCmd_Read_Single_Block(
sds, blockaddr)is: &t 45 &

SD_ReadBlock <
SDE S RIRE

v
SdSpi_ReadBlockData(sds,
\_ SD_BLOCKSIZE, recbuf)

e f g
1.10 SD BiFigERIER

(1) FHELEREREECEERMA R,

(2) K APk A R AR R

(3) PAEKMRWL)S, mRARIEERY a4, SOl A blockaddr I— AN B

(4) W LR R BN R A P

SD R BB E R I SRR G B 1.9 s, @i T B I L A R A
(1) API pREHRAF

O & g So 1 ik gE N
BFES 1.9 SD FRTRERT
/******************************************************************************************

** pREA4FR: SD_ReadBlock

** ThEEfA: SPIAEZUR, M SD/MMC R i — A Hiedh B

** 4 N: sd struct *sds: SD/MMC 15 B &4k

ok INT32U blockaddr: PAER b A7 Eettbil, #ldn, RIFURE 0~ 511 795 hdetbik 0, 512 ~
ok 1023 715 fy ettty 1

6 g H: INT8U *recbuf: ZMCZEh X AR 2k 512 S5

** 5R [0 {§: 0: IEMI  >0: 45169, W sddriverh SCfF
******************************************************************************************/

INT8U SD_ReadBlock(sd_struct *sds, INT32U blockaddr, INT8U *recbuf)

{
INT8U ret;

SD_RequestOSSem(sds); /% 11 OS HIE Vi AR5 5 & &
if (!SdHal_CheckCard(sds)) {

SD_ReleaseOSSem(sds);

return SD_ERR_NO_CARD; [ RESEEFAFR T */
}

if (blockaddr > sds->block num) {

SD_ReleaseOSSem(sds);
return SD_ERR_OVER_CARDRANGE; /xR R A R */

A ﬂ

N
s

ret = SpiCmd_Read_ Single Block(sds, blockaddr); /* R
if (ret 1= SD_NO_ERR) {
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SD_ReleaseOSSem(sds);

return ret;
¥
ret = SdSpi_ReadBlockData(sds, SD_ BLOCKSIZE, recbuf); /* i ¥ */
SD_ReleaseOSSem(sds); /xR ) R ME T = */
return ret;

}
1.6 SD/MMC FiEBRRaERRGI=

RIS AR LPC2103 fiab 3 ge A8 ] SD/MMC R 5 i SD/MMC R T 5
BB 1B T uCOS-T #:4FE 548, A LPC2103 $&41L1 SPI #: M5 SD/MMC
&, EEEUWAEE L LPC2103 ) UARTO Ai%E| PC HLEAE A Bon ok, 25 N1
¥ thny LU PC MUK UARTO 5AEIRH, F4h, ARGt T ER 1ER.

1.6.1 HAZX

AT B F LTSS SE i n i s SD/MMC K, o T SEBLRERS sz Bl LPC2103 5 PC A3l
e, ABIFAEH T 8 DS H A s, ROk R E PC HLIREE . 411 R ax AT
gER I 1.11 fioss

5 11 F ) L Bl BA 7 o

v 1

H FHREAT S5 - RERAE(LSS
TaskUartORevice (void *pdata) " TaskRWCard (void *pdata)

B 1.11 BIFEIMAE

B, A7 A AS T AR R AMT 55

o H LIPS HIEFIPEM. XA THBCER UARTO BI%ME, B¢
W HHEE L UARTO %% 5] PC.,

o HOEWEETE. #lekA PC LA, IF0 SRR BB Rk Rk
1% .

o  REAETE. HMOk A D BCEIRAT 5 r £, AR B b B4 ) iy 2 RO
SEPLA SDIMMC RIFIEE. 5\ #. HKGHAT &5 F B 228 45 o 1 o i) £ 15 s
BAF A, B EATTARIE R PC AL, A5 1 B Bs B AT I 45 4.

AL, PC ML REREAT S 2 MBSOk VM, A REIEMf5E T SD/MMC K H)

WItEi. 2. 5. B

PRI, ] DA e — N a7 S A SOk S8 s

(1) & LPC2103 [*) UARTO FScfist A th Wrisk BE R 8 A1, I 8 AN A —id,
BB AL iy LA B, PC LA FIMTRK Ay iy & i, LPC2103 326 FIMITRR Sy i J3

i o
(2) PCHURIEMIBRE WK ZRE 1 AP a2, 2 ~ 8 NI EHEE Sy, W 1.12
B

(3) LPC2103 &3 PC AL —AMT, R4 dr 2 F AT AL BE Canise ), SRE4
b BRZE LFT AL — i [F] PC AL, Wik LPC2103 WL B 27, 2~ 8 715 M
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B«
1 2 e 8

PC>LPC213x frdMi [ 7] Hi oy \
1 2 e 8

LPC213x>PC My [fr 2] R |

112 PCHlAEHMHEMS LPC2103 YN N T

(4) LEWFEHRITRE— 20X INTSU sd_buf[512], K/NA 520 75 (kb SD/MMC F
M —AHEK 8 AT o FHTORAT AR 52 21 1 £iedl sl B 5 1 = b (0 2

(5) MRHELLEDY &, B2 RREES 5T SDIMMC REHTHIEAL . 2. 5. #ERTEE,
R EWE 1.13 s,

2K H PCHLI -2t

¥l SDF

B Fsd_buf

Hsd_bufFl|Hk

EBR AR

MPCHUEHCE

MD DATA_TRANS?
N

v
TR

113 FHREESHHSAmN T EE

W 113 Fros, RIS IR ar S W e 1 A5, AT M2 3.

® CMD _SD _INIT #v4, F¥fAtk&r4d. FEMEESIATH SDIMMC K 8161k,
SR AT S5 SO R S TR 58 2 AN 2710, 1) PC MRS WA LS IR

® CMD_SD _READ 14, iig 2R, PC HL¥ B Hedhit i A CMD_SD_READ
WA PN, FHERET S A S s B AR B, #1475+ sd_bufl]
BB B IR [P RN R ST AR 2 AT, 1) PC LR A SR 15 )

® CMD_SD_WRITE 4, BifE M. PC HLK 2S5 1 Je b Hk il A
CMD_SD_WRITE 4 JG [P FA5 i, RAEVEATE 45 'S Bk 20Kt sd_bufl ] )
HARENF, SHR BR[O R R 2 AN, ) PC LR S
VERETT N o

® CMD_SD_ERASE 14, #RI8EMB. PC HLKELHERR I B Hhubk b5 R 1)
BRBOBAE %A TR, R ERAEAT 45 8 P B s Bk i 08 I E %, BERR IR
(Y32 (BRSNS TP 55 2 A7, Tl PC R BRBR A S 5 e

JOEBHERIPCHL
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® CMD_SD_RECV @<, BEEIEMSL. %W 2 ~ 3 758 i m

sd_buf[]Hssik, 4 ~ 8 FHh PC ﬁﬂéﬁﬁiﬁﬁ%, RARAEAT S5 K B3 1) H A N
sd_buf[ ]+ .

CMD_SD_TRANS <, REHIEmS. &ZWUREE 2 FI5 3 A5 451 PC HLEE
BZHL sd_buf[ [ AR R 22 ph X Mk, R ERAEAT SRz i dik i £5cdfs 43 PC AL, %k
o AF T [t Eﬁ 2~ 8T,

PAT A AR — A3 3, %%M’Eﬁ:%%ﬁ R IL MR N E] PC AL

6) FHLL L4, Xﬁ%zﬁﬁm oy B 5. BRXFETH, WK 1.14 Fs.

MR ‘ CMD_SD_INIT#r4 ‘

13

=

PRBR R :

He: ‘CMD_DATA_RECV: PCREHEE] sd_buf ’—»{CMD_SD_WRITE: 5 sd_buf #HH

He: ‘CMD_SD_READ: PR HF sd buf ’—>‘ CMD_DATA TRANS: Ki% sd_bufflJPC»lﬂ‘

\ CMD _SD ERASEf#4 \

114 MFHITEMBRETERITHGSHX

PAEJLAGZE B 111 R . R SG4e H SEUAY] 7 (K se i b 3R, SRR 45 s
BLUA i s 4G

162 BIFEISETIR
I i ] SR A 1 ST R

1.

] ADS1.2 #3r—ANTHE, TFi4 N SDMMCExam, &7 il ] TR ARM
Image for uCOSII for LPC2103. @ 258HUq, A FI SDMMCExam.

7 SDMMCExam H 3% F#E 37— H3 SDMMC, #£i%H 3% FilE SD/MMC i
BRI BT A

1 SDMMCExam [)[A2% H 3% N &7 arm A Source 32, Source U3 E
uC/OS-11 5ALHS . arm H 5% E 5 LPC2000 ffi A 5% ) pC/OS-11 BRI

#£ SDMMCExam H 3% F @7 — A S0 vart0, 45 0 R A SC ST %
PRI, HT queue SCAEYE, K E BA A T A G SO T S0 e
EARTFEF AL 3 ML, 5054 SDMMC. uart. queue, K50 IRk - ] £
A X Eeg v,

7E config.h " HIERJEA ) “#include ".\.\Arm_Pc\pc.h"” #EH],
FIF LFEF Y configh U1, ¥ LPC2103 #h s I B IR M LA R A& 24
#define Fpclk (Fcclk/4) * 4

$TJF sdconfig.h 31, K% L SD_EraseBlock EN [FI{EHE N 1,
#define SD_EraseBlock EN 1
1t config.h STAF A IIAAH AR e (8] 44 1 S S0 B B W EE s B 1.10 s

BFEE 110 fEXRRADE GG REE

/* SDIMMC HEHK S */
#include "sdconfig.h"
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#include "sddriver.h"

I BRI E */
#define QUEUE _DATA TYPE uint8

#include "\queue\queue.h"

#define EN_ QUEUE_WRITE 1 /* 281 (0)8] L F(1)FIFO Ak ds */
#define EN_ QUEUE_WRITE_FRONT 0 /% R 1E0)EL L 1F(1)LIFO A ik £ */
#define EN_QUEUE_NDATA 1 /% EE1E0)Ek AR VE() B BA S B £ H */
#define EN_QUEUE_SIZE 1 /% AR IEO) B ARV IS BN F R S = %/
#define EN_QUEUE_FLUSH 0 /% AR (0) B ARG 2 BA S */

/* UARTO WL E */
#include "uart0.h"
#define UARTO_SEND QUEUE_LENGTH 60  /* %y UARTO & IEHHE S BRI 2S 18] KN */
10. 47T os_cfg.h SCIF, WA RGAEH I B R FAESCh 3.
#define = OS _MAX EVENTS 3
11 WURAEERZ R 1.5 —FF, B4 JGEE sdeonfig.h, 4% 1.4.1 /N5 UEHA
HHATHCE . 10K sdeonfigh LT SDMMCExam\sre H &, FIAIX &N E
SD/MMC B SR SCA, S nl DA F A8 e iy ST A
12. 16 T2 irq.s SCEFIIS G IR N UARTO H W R4S R 3 IR0 it 5 5 AR08, sy
1L PR

BEEE 111 #i0 UARTO AR R 12 FFHY/KAD

SRR O Hh T/
;/*Time0 Interrupt®/

Timer0 Handler HANDLER Timer0 Exception

SFIBHIERAT O 0 Hhbr/
UARTO Handler HANDLER UARTO Exception

13, {F Target.c SCAF[#) TargetInit() ek £, VS 044646 UARTO BIACHS, Wik eid i 1.12
iR e

EFEEE 1.12 R0 UARTO #13A L8R5

void TargetInit(void)

{
OS_ENTER_CRITICAL();
srand((uint32) Targetlnit);
VIClInit();
TimerOInit();
UARTOInit(115200);

OS_EXIT_CRITICAL();
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14. 7E Target.c LA VICTInit() AT, %801 UARTO [+ Wi 40 aa 4 A0RS , ey
T 113 s,

RS 8 1.13 UARTO [ £ ur#iEk

void VICInit(void)

{
extern void IRQ Handler(void);
extern void Timer0 Handler(void);

extern void UARTO Handler(void);

VICIntEnClr = Oxfffffff;
VICDefVectAddr = (uint32)IRQ_ Handler;

VICVectAddr14 = (uint32)UARTO Handler;
VICVectCntl14 = (0x20 | 0x06);
VICIntEnable = 1 << 6;

VICVectAddrl5 = (uint32)Timer0_Handler;
VICVectCntl15 = (0x20 | 0x04);
VICIntEnable = 1 << 4;

15, FRYEE 7 s, E maine SCHFT 4RSI S SD/MMC R [AH G

16. 1%+ DebugInFlash A=pl HAw, ARG 4miEiEs: 1. 76 ADS1.2 ST Rk
#£ Project>Debug, JA 3 AXD T JITAG i HiH, FFRHEITHT.

17. WOREE{FERE R, SD 3k MMC K O i A B R JREH .

18. = iR AL PC AL v 04T # £ SDExample.exe & il EfilifiE, 7& ADS1.2
REFIBAT R BT, AR 1.15 fir.

19. e 115 1, IR D5 KIEEERF R, RGH% “1%EH: LPC2103” 4k, “HdT
SE0L7 HEPORG SR A &R RS LPC2103 B hiEAE .

20, WIRFTIFER O, BATEE “Pidhitk SDMMC K7, REVIGELE IR “Hh
T g R K. BRI R, % “PATEE R B B R, &
INIPETRIS SR 112 ——XF 0, g5 AT H 002 7 (81 7 a7

21. SD/MMC RGN G, 6“5 87 HER IS B bbbl K5, %
TR U, SRTFIIBRION AAE B RN HER BN R, “PATER” HEX
ANPATEE R, WRPAT 4 R, B A RARD
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&5DEHample |
~EHER T — g

R | HP
|-ER AR | = & & I O Im
0O0O00000 00 00 00 00 00 00 00 OO 00 00 00 00 00 00 00 00 & (|,
noo0o000l0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 R |115EDD :"
00000020 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 -
NO0000030 00 00 00 00 00 00 00 00 00 00 OO0 00 00 00 00 00 EEHELPC213x |
nO0000040 00 00 00 00 00 00 00 00 00 00 OO0 00 00 00 00 00
00000050 00 00 00 00 OO0 00 00 00 00 00 OO0 00 00 00 00 00
NO0000060 00 00 00 00 00 00 00 00 00 00 OO0 00 00 00 00 00 e =
nO0000070 00 00 00 00 00 00 00 00 00 00 OO0 00 00 00 00 00 x5 R
0O00000E0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 Bt |0
nO00000%0 00 00 00 00 00 00 00 00 00 00 OO0 00 00 00 00 00
NO000OOAD OO 00 00 00 00 00 00 00 00 00 OO0 00 00 00 00 00 & | = |
NO00OOOED 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
NO00000CO 00 00 00 00 00 00 00 00 00 00 OO0 00 00 00 00 00 — =
NO00000DO 00 00 00 00 00 00 00 00 00 00 OO0 00 00 00 00 00
NODOOOED OO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 T
NO0OOOFD 00 00 00 00 00 00 00 00 00 00 OO0 00 00 00 00 00
DO000OLO0 00 00 00 00 00 00 00 00 00 00 00 00 00 OO0 0O 0O IS%H%E_E%%WTE%IJJ
00000110 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 - kA ;
NO00O0L1Z0 00 00 00 00 00 00 00 00 00 00 OO0 00 00 00 00 00
00000130 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 - -
i : :

1.15 ¥ LPC2103 ##1#E1L SD/MMC £

22, QURAREE I, WIFGE bR sl e “ s Won” HE i “ BBl X, K5
FTBEELBENEEE NI, AR5 57 fdd, BAPRIZE5 A 3] SD/MMC R+,
CPATEE R MR R HRATEIR . W 1.16 iR,

&5DEHample x|

-EERT — 5%

|~ERPURES |~ @ 8 | wo  [®or =)

00000000 0o 01 02 03 04 05 06 07 05 09 0O& OB OC OD OE OF -

DONONOLo 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 | | || SR |115EDD :I'
00000020 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 -

00000030 33 33 33 33 33 33 33 33 33 33 33 33 33 33 33 33 JEHLPC215x |
00000040 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44

00000050 55 55 55 55 55 55 55 55 55 55 55 55 55 55 G5 55 *J'Jﬁﬁ‘rtsw'ﬂ'ﬂc‘ﬂ
00000060 66 66 66 66 66 66 66 66 66 66 66 66 66 66 66 66 e

00000070 77 77 77 77 77 77 77 77 77 77 77 77 717 77 17 97 x5 R
N0OO00S0 S% &8 55 5% 58 5% 55 55 5% 56 58 5% 35 5% 55 88 b - |0
00000090 99 93 99 99 93 99 99 99 99 93 39 99 99 99 93 39

000000AD AL AR AA AL AR AR AL RA AL AR RA AL AA AA AR RA = |
N0OOOOED BE EE BE EE EE BE BE BB EE EE BB EE EE EE EE BB

Q00000CO ©C CC CC CC CC G6C CC CC GC CC CC CC CE ©C CC CE — e
000000D0 DD DD DD DD DD DD DD DD DD DD DD DD DD DD DD DD

N0OOOOED EE EE EE EE EE EE EE EE EE EE EE EE EE EE EE EE -
000000F0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF _
D00OOLOD 00 00 OO0 00 00 00 00 OO0 00 00 00 00 00 0O 00 OO I?DJMMC‘E'%?-EQEEIJJ
00000110 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 '

ooooole0 00 00 00 00 00 00 OO0 00 OO0 00 00 00 0o o0 00 00
00000130 00 00 00 00 00 00 00 00 00 00 OO0 00 00 00 00 00 -

i . Bt

1.16 5 SD/MMC +

WEARALZEE SD/MMC v, IATETE “HERR” st Kb 1.17 Pros B
HE, HG RGP R SRR (s, ARG “HERR 7. BERREERUT ARG AEE 1.16
FIZNE) AT b o ok BR BRI 5000 B H A By ERERR I KK S8R AT 18
fEER, FHAEUE SD/MMC K — IR EERR A X g #2 5000 B,
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He

1.17  ERARIEXEIE

K117 e FE7 H P R ) “ R an ekl A< BCE” $0 sds.erase_uint [UEREELAY o
XL R A LR R BTN sds.erase_uint B, HEE U, WMl A-F R “iigth
Hihk” X—H, (H SD/MMC R “Eindethll” FF4G 1 sds.erase_uint H.

1.6.3 BE2EF

1. £ main.c SCPFA AR SO B SCRINRE P 2 42 R AR o DR PG o 1.14 By
TNo

BFEL 114 MAERIXGREXEXEREEE

#include "config.h"

#define TASK_STK_SIZE 64 (1)
#define CMD_SD_INIT 0x00 * R R4 * ()
#define CMD_SD_READ 0x01 M+ R4 */
#define CMD_SD_WRITE 0x02 Tl SR */
#define CMD_SD_ERASE 0x03 1 R4 */
#define CMD_DATA TRANS 0x04 /% ¥4 sd_buf H I ERE K% 2] PC L X/
#define CMD_DATA_RECV 0x05 7 Bk 8 A CRER, EON sd_buf ¥/

/* SDIMMC K5 i X, tt SD/MMC £— Bk 8 35 */

uint8 sd_buf[520]; 3)
TR 11400 LT ARSI HER R/, BRFIE 5 1.14(2)4 PC HLACIE (1) iy 2l

[Py 2 S, FEFPIE R 1.14(3) 20 SD/MMC RS IS 22 rh X, %22 X Lt SD/MMC

R =K 8 AT, R SR H A T 8 DRI 7 C 4 L 8 AN

1 A W v W ik AR FE D o

2. B RAESS HERE . UARTO HCEHRE AT, dnA s 9 1.15 iR
BFHER 115 HRRERFEEX

OS_STK  TaskStk[TASK_STK_SIZE]; /* AT HERR &/
OS_STK  TaskCardStk[TASK_STK_SIZE]; 1 RARAEE S HEAR &/
0S_EVENT *UartOReviceMbox; /R DRI AR &
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3. HE KA main(), WFEFIEE 116 Jin. AREGIE THAERGETHE —A
{145 TaskCard (), WIFEFE R 1.16(1)F7R.

BFEHE 1.16 main()&E

int main (void)

{
OSlInit();
OSTaskCreate(TaskCard, (void *)0, & TaskCardStk[TASK STK SIZE - 1], 0); (1)
OSStart();
return 0;
}

4. 'S5 FEAETS TaskCard(), 1Z%EREEN mainOREBIEEIEE 1| MES, ©kY)
URURALAH SR A CUNFE PS5 1.17(3)), ZE A7 5 e B M CUn R e 50 1.17(1)
Ji7n) FMHEATSS CIFERG S 1L1TQ)FTR), AR R AT 5

BREE 117 FRIEES

void TaskCard(void *pdata)
{

uint8 *pRec;

uint8 err;

uint32 bufaddr,blockaddr,blocknum,;

pdata = pdata; /% 3l S g PR A */
UartOReviceMbox = OSMboxCreate(NULL); /xRS HRAN */ (1)
if (UartOReviceMbox == NULL)
while (1);
OSTaskCreate(TaskUartORevice, (void *)0,
&TaskStk[TASK _STK_SIZE - 1], 10); /% Qg Uart0 #RUTS */ (2)
TargetInit(); /% HEsRAIEE */(3)
for (;;)
{
pRec = (uint8 *)OSMboxPend(UartOReviceMbox, 0, &err); /xS */ (4)
switch(pRec[0]) ®)
{
case CMD_SD_INIT: pRec[1] = SD_Initialize(); /* YIsaR */(6)
break;
case CMD SD READ: )
blockaddr = (pRec[1] << 24) + (pRec[2] << 16) +  /* A Huhl &
(pRec[3] << 8) + pRec[4];
pRec[1] = SD_ReadBlock(blockaddr, sd_buf); /xR &l

break;
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case CMD _SD WRITE:
blockaddr = (pRec[1] << 24) + (pRec[2] << 16) +
(pRec[3] << 8) + pRec[4];
pRec[1] = SD_WriteBlock(blockaddr, sd_buf); [ RERE ¥
break;

case CMD SD ERASE:

blockaddr = (pRec[1] << 24) + (pRec[2] << 16) +
(pRec[3] << 8) + pRec[4]; /xR an ik %
blocknum = (pRec[5] << 16) + (pRec[6] << 8) +
(pRec(7]); I P %
pRec[1] = SD_EraseBlock(blockaddr, blocknum);  /* #EEr#/E <)
break;

case CMD DATA RECV:
bufaddr = (pRec[1] << 8) + pRec[2];
memcpy(sd_buf + bufaddr, &pRec[3], 5);
break;

~
*

THA S P IX H */
W B EHE BN pRec */

~
*

case CMD DATA TRANS:
bufaddr = (pRec[1] << 8) + pRec[2];
memcpy(&pRec[1], sd_buf + bufaddr, 7);
break;
default: break;

~
*

TG X 2
sd_buf N pRec )

~
*

}
UARTOWrite(pRec, 8); /% IR IE M B *(8)

FEFPIE B 1.17(4) HRHT R4 o D BB AT 45 TaskUartORevice() A R M4, M AL Py 28 )
S F B (B 1 2 b X R AR ik pRec
FEFPIE L 1.17(5) MRFTPA N2, Wt 2U®] PC WL —ASar 2 i, ay Wi e 1 A4~
TN AT, BAPITEAN 0o
FEITE . 1.17(6) PATHILA R 2332, PATEE RAF T pRec[1]H .
PRI 1.17(7) AT 2030, JerhSrdbntl, SRJEuetdRe bk, strk
PEAF T RZZPRIX sd_buf[1H, b 2R [FHE A7 T pRec[1]H .
HEMmA N, 5K BRMEAEREEAG 2 S R P AT 5 2
h—Ff,
FEITIE L 1.17(8) &4 32T &5 i ik | 1 A [e) £F k3% 31 PC #Ls
5. UARTO FUCEIEAT55 o nFER-E 5 118 BT, %A% Vi A 11 A () 1k g i
7R 2L UARTOGetch()55 452K H PC ALIGEE,  an e 50, 52 M a1
SRR B 8 ANT, BB RAE T Buf[]h . ARJEH Buf] ] Mk N Bl G
UartOReviceMbox H' (CUIFES T . 1.18(2) ) il 1R EAE(L5% TaskCard(): UK
BIEHE T, BHRAFAE Buf[ 17 o IXAE R EAEAT S5 3 vT LR 3 e 21 1 B s 24T AH 5%
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BAET
FEFEEH 1.18 UARTO IEREIRE S

void TaskUartORevice(void *pdata)

{
uint8 Buf[4],i;

pdata = pdata; 1% kS G PR */
for (5;)
{
7% Bk * (1)

Buf{0] = UARTOGetch();
for (i=1;1<8;it+t)
Buf]i] = UARTO0Getch();

OSMboxPost(UartOReviceMbox, (void *)Buf); 2)

FELL B, R WA S R ERAEARSG, KA AE AL PC LY LPC2103
Z IR EOIEAT , DLPM R R A& Rt . B AMUET H TH SD/MMC S5 R AP
PRECRAE ] ik, sl 1 el A P 22 AR B s TR g s — A TR

1.7 SD/MMC 48 s
ZLG/SD [{I45/5 8 A0 52 38 T o AR A A 3t P AT AR 552 o 7 ) P 78 40 ) i A
WAL, S BB APT N FH BR S 7V Se e, . BB SD/MMC 24545 .
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. USB30 s st S HEAR ¥ it
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. IPMI 7E VPX &% i 3 H 5 it
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1

—
»

17. BT VPX SZBI T s sh il Rt 5 5 K
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. 2T CAN S ZRH AR (R A TN K 15t
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. JET CPCI 28 % DSP ARG mid E AL it
RO CRC S FLAE SATA SBAEH AR H (1) v F
. JET FPGA [ SATA fif S I fife 5 42 il 28 e 1

. Modbus P 3CFE 8 B BRIE 78 K N

. A ARG ALFE 8] Cache [ AT SEER

. RATD FE%1rh 3% Cache EHE AL

[\]
[\

\)
w

A\
W~

[N}
(@]

[\]
»

[\
-3

[\]
o

[\]
©

w
o

w
—

wW
[N}

w
(%)

w
W~

WeChat ID: kontronn


http://www.kontronn.com/support/151-data-transmission-card-based-on-the-pcie-driver
http://www.kontronn.com/support/162-driver-development-of-device-based-on-pcie-bus-protocol
http://www.kontronn.com/support/166-description-about-the-canopen-protocol
http://www.kontronn.com/support/184-wdm-driver-design-of-rs422-data-communication-card-based-on-pxi
http://www.kontronn.com/support/191-pcie-bus-dma-design-implemented-by-fpga
http://www.kontronn.com/support/192-realization-and-verification-of-pci-express-protocol
http://www.kontronn.com/support/208-vpx-bus-techniques-and-its-implementation
http://www.kontronn.com/support/215-pcie-port-development-based-on-xilinx-fpga
http://www.kontronn.com/support/63-design-of-gps-timing-card-based-on-pci-bus
http://www.kontronn.com/support/64-a-design-of-6u-signal-processing-platform-based-on-cpci
http://www.kontronn.com/support/219-usb-3-0-circuit-protection
http://www.kontronn.com/support/220-analysis-and-frame-design-of-usb3-0-protocol
http://www.kontronn.com/support/221-crc-principle-and-its-design-in-usb3-0
http://www.kontronn.com/support/223-designing-uart-based-on-cpld
http://www.kontronn.com/support/224-application-and-design-of-ipmi-in-vpx-system
http://www.kontronn.com/support/80-design-of-pmc-carrier-board-based-on-cpci-bus
http://www.kontronn.com/support/116-research-and-development-of-motion-control-system-of-stage-based-on-vpx-bus
http://www.kontronn.com/support/240-research-and-implementation-of-pci-express-flow-control-mechanism
http://www.kontronn.com/support/242-design-of-uart-16c554
http://www.kontronn.com/support/247-design-of-high-performance-computer-based-on-vpx
http://www.kontronn.com/support/251-the-embedded-gateway-design-based-on-can-bus-technology
http://www.kontronn.com/support/252-study-on-method-and-technique-for-the-use-of-serial-communication-components-in-visual-c
http://www.kontronn.com/support/255-research-on-key-technology-of-ieee1588-precision-clock-synchronization
http://www.kontronn.com/support/257-implement-method-of-gps-signal-simulator-s-radio-module
http://www.kontronn.com/support/259-design-of-video-capture-card-with-cpci-interface
http://www.kontronn.com/support/260-a-design-of-3u-signal-process-platform-based-on-vpx
http://www.kontronn.com/support/261-driver-programming-design-of-1394b-network-transmission-system-based-on-pci-express-bus
http://www.kontronn.com/support/268-the-avigation-bus-interface-design-between-at89c52-and-arinc429
http://www.kontronn.com/support/269-high-speed-host-interface-design-of-multi-dsp-system
http://www.kontronn.com/support/273-crc-in-the-bus-protocol-and-its-application-in-sata-communication-technology
http://www.kontronn.com/support/275-design-of-sata-hard-disk-encryption-and-decryption-controller-based-on-fpga
http://www.kontronn.com/support/276-research-and-application-of-modbus-protocol-in-serial-communication
http://www.kontronn.com/support/284-design-and-implementation-of-a-high-availability-raid-cache
http://www.kontronn.com/support/285-optimizing-strategy-of-cache-management-in-raid

RT Embedded http://www.kontronn.com

35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
5l.
52.
53.
54.
55.
56.
o7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
12.
73.
74.
75.
76.

— PP 2 T RAID [ CACHE i ARBH 585 S
JET PCIE-104 4 (1) s B £ 1 it

& T VPX AnfERY) RapidI0 ZZ# Al Flash fEfifiti kit
Jb=F TR RS AR TRE 8

Jb=F TR RS AR AN SR I 5T

FT CPCI BRI LT AN S5 5 Wb PR R 4t
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Ff TR DA K 194 3688 45 5 A LE 3o YL 42 B ) 28 458 1 7
USB30 Hfs A% i 13 53 A1 S S
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http://www.kontronn.com/support/489-precise-clock-synchronization-for-distributed-control-system
http://www.kontronn.com/support/490-application-of-distributed-system-based-on-ieee-1588-clock-synchronization
http://www.kontronn.com/support/491-the-design-of-can-bus-communication-module-based-on-sja1000
http://www.kontronn.com/support/492-research-and-implementation-of-precision-clock-synchronization-in-embedded-device
http://www.kontronn.com/support/493-design-of-can-network-based-on-sja1000
http://www.kontronn.com/support/496-design-and-realization-of-the-distributed-system-on-greenhouse-based-on-can-bus
http://www.kontronn.com/support/497-an-implementation-of-canopen-protocol-based-on-dsp
http://www.kontronn.com/support/511-the-dma-designing-of-fast-nic-based-on-pci9656-chip
http://www.kontronn.com/support/513-design-of-data-collection-module-based-on-ethernet
http://www.kontronn.com/support/530-fpga-design-of-mvb-class-1-device-controller
http://www.kontronn.com/support/531-design-of-display-application-software-for-colored-lcd-diagnosis-unit-with-mvb-interface
http://www.kontronn.com/support/534-ipv6-new-socket-network-programming-analysis
http://www.kontronn.com/support/535-a-rule-based-method-for-transformation-of-an-ipv4-program-to-an-ipv6-program
http://www.kontronn.com/support/537-soc-solution-for-mvb-network-interface-unit
http://www.kontronn.com/support/538-ipsec-protocol-based-on-ipv6-security-research
http://www.kontronn.com/support/152-multitasking-programming-based-on-vxworks
http://www.kontronn.com/support/153-data-acquisition-storage-system-based-on-vxworks
http://www.kontronn.com/support/154-analysis-of-flash-file-system-and-its-implementation-in-vxworks
http://www.kontronn.com/support/157-exception-research-about-vxworks-multitask-programming
http://www.kontronn.com/support/158-two-application-skill-for-vxworks
http://www.kontronn.com/support/159-a-real-time-management-system-of-flight-simulation-based-on-vxworks
http://www.kontronn.com/support/167-using-truetype-font-in-vxworks
http://www.kontronn.com/support/168-chinese-display-solution-based-on-freetype-font-in-vxworks
http://www.kontronn.com/support/177-development-of-simple-animation-in-vxworks-os-based-on-tilcon
http://www.kontronn.com/support/178-design-of-graphic-user-interface-of-the-fire-control-system-based-on-tilcon
http://www.kontronn.com/support/179-graphic-user-interface-design-for-integrated-navigation-information-processing-device-based-on-tilcon
http://www.kontronn.com/support/194-memory-configuration-and-management-of-vxworks
http://www.kontronn.com/support/211-pci-configuration-and-application-based-vxworks
http://www.kontronn.com/support/218-transplant-of-vxworks-bsp-based-on-mpc8270
http://www.kontronn.com/support/91-bootrom-function-improvement-experience-sharing
http://www.kontronn.com/support/230-design-and-implementation-of-chinese-platform-based-on-vxworks-embedded-system
http://www.kontronn.com/support/37-vxbus-a429-driver-interface
http://www.kontronn.com/support/147-development-and-realization-of-gigabit-network-driver-based-on-vxbus-and-mpc8569e
http://www.kontronn.com/support/113-a-driver-design-which-highly-speed-connects-ppc-and-fpga-based-on-vxbus
http://www.kontronn.com/support/6-vxbus-device-driver-design-for-vxworks
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http://www.kontronn.com/support/250-the-driver-structure-analysis-based-on-vxworks
http://www.kontronn.com/support/270-driver-development-based-on-vxbus-for-data-qcquisition-card
http://www.kontronn.com/support/310-designing-of-redundant-can-model-based-on-the-rtos-vxworks
http://www.kontronn.com/support/312-development-of-s1d13506-drivers-and-display-program-under-vxworks-windml
http://www.kontronn.com/support/318-the-application-of-mesa-in-windml-of-vxworks
http://www.kontronn.com/support/322-applying-of-double-buffering-technology-in-vxworks
http://www.kontronn.com/support/328-design-and-implementation-of-vxworks-gui
http://www.kontronn.com/support/338-realization-of-socket-in-vxworks
http://www.kontronn.com/support/339-analysis-of-windml-graphics-interface-program-frame
http://www.kontronn.com/support/354-the-application-of-ethernet-for-pc104-with-vxworks-real-time-operating-system
http://www.kontronn.com/support/358-research-and-design-of-embedded-real-time-operating-system-scheduling-strategy
http://www.kontronn.com/support/360-display-technology-of-chinese-characters-based-on-vxworks-in-military-command-system
http://www.kontronn.com/support/370-development-platform-for-real-time-control-system-chinese-ui-based-on-vxworks
http://www.kontronn.com/support/375-a-method-to-achieve-interface-display-under-vxworks
http://www.kontronn.com/support/382-development-of-driver-software-for-gpu-based-on-fpga-in-vxworks
http://www.kontronn.com/support/385-design-of-multi-serial-port-card-based-on-vxworks
http://www.kontronn.com/support/394-research-of-memory-manaement-mechanism-in-vxworks
http://www.kontronn.com/support/399-implementation-of-t9-input-method-for-tilcon-of-vxworks
http://www.kontronn.com/support/407-design-method-of-graphics-interface-based-on-windml-in-vxworks
http://www.kontronn.com/support/417-design-and-implementation-of-visual-test-software-for-io-control-board-based-on-tilcon
http://www.kontronn.com/support/420-real-time-multitask-software-design-of-communication-server-based-on-vxworks
http://www.kontronn.com/support/433-design-and-implementation-of-rs485-mvb-gateway-based-on-vxworks
http://www.kontronn.com/support/439-application-of-vxworks-of-rtos-in-microprocessor-based-relay-protection
http://www.kontronn.com/support/445-design-of-multi-task-programmer-and-task-communication-based-on-vxworks
http://www.kontronn.com/support/449-development-technology-of-vxworks-graphical-interfaces
http://www.kontronn.com/support/451-tilcon-the-embedded-graphics-system-and-its-research-of-application
http://www.kontronn.com/support/455-the-development-of-the-gui-of-a-data-acquisition-and-reacting-software-based-on-vxworks
http://www.kontronn.com/support/457-design-and-development-of-embedded-graphical-user-interface-based-on-tilcon
http://www.kontronn.com/support/460-the-design-of-conversational-multipage-graphical-interfaces-based-on-tilcon
http://www.kontronn.com/support/463-design-of-graphic-user-interface-of-embedded-system-based-on-tilcon
http://www.kontronn.com/support/465-design-of-software-of-command-and-control-system-with-multitask-and-man-machine-interaction-based-on-tilcon
http://www.kontronn.com/support/466-design-of-navigation-platform-based-on-tilcon
http://www.kontronn.com/support/467-developing-tornado-and-tilcon-based-embedded-gis-graphics-editing-software
http://www.kontronn.com/support/502-application-of-memory-file-system-in-vxworks
http://www.kontronn.com/support/503-design-of-multiply-timer-in-vxworks
http://www.kontronn.com/support/504-vxworks-bsp-for-mpc8641d-from-freescale
http://www.kontronn.com/support/505-vxworks-experiment-5-time-stamp-round-robin
http://www.kontronn.com/support/506-solving-wtx-error-0x100de-problem-using-target-server
http://www.kontronn.com/support/516-development-of-minigui-graphical-interface-based-on-vxworks
http://www.kontronn.com/support/517-appnote126-pci-configuration-for-bsp-developers
http://www.kontronn.com/support/519-vxworks-bsp-design-for-s3c2410
http://www.kontronn.com/support/520-the-driver-design-and-realization-of-pci-bus-in-vxworks
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http://www.kontronn.com/support/523-brief-description-of-vxworks
http://www.kontronn.com/2-products/524-vxworks-end-research-bassed-on-at91rm9200
http://www.kontronn.com/support/526-design-and-realization-of-vxworks-based-on-ebd9200
http://www.kontronn.com/support/527-the-analysis-of-bsp-based-on-vxworks
http://www.kontronn.com/support/528-vxworks-bsp-for-lpc2210
http://www.kontronn.com/support/529-vxworks-bsp-porting-based-on-lpc2210
http://www.kontronn.com/support/533-sctp-protocol-software-design-implementation-bassed-on-vxworks
http://www.kontronn.com/support/541-implementation-method-for-vxworks-quick-boot-1-second-from-power-on-to-application-start
http://www.kontronn.com/support/155-linux-programming-3rd-edition-with-source-code
http://www.kontronn.com/support/156-the-design-and-implementation-of-nand-flash-file-system
http://www.kontronn.com/support/164-implementation-of-drivers-for-multi-channel-data-communication-devices-in-linux
http://www.kontronn.com/support/180-zsh-design-guide-for-array
http://www.kontronn.com/support/187-gdb-command-explanation-in-chinese
http://www.kontronn.com/support/150-embedded-c-programming-language
http://www.kontronn.com/support/222-linux-uart-programming-how-to
http://www.kontronn.com/support/228-embedded-application-design-boased-on-yocto-project
http://www.kontronn.com/support/231-decompile-of-android-application
http://www.kontronn.com/support/232-research-on-action-based-encryption-application-system-based-on-android
http://www.kontronn.com/support/233-step-by-step-for-embedded-linux-porting
http://www.kontronn.com/support/234-list-of-very-good-articles-about-embedded-c-c
http://www.kontronn.com/support/235-design-of-and-research-on-high-performance-server-based-on-linux
http://www.kontronn.com/support/236-porting-android-kernel-for-s3c6410
http://www.kontronn.com/support/237-android-development-guide-chinese-edition
http://www.kontronn.com/support/238-architecture-design-and-implementation-principle-for-linux-os-2nd-edition
http://www.kontronn.com/support/128-how-to-easily-upgrade-linux-kernel-in-ubuntu-and-linux-mint
http://www.kontronn.com/support/244-source-code-for-mp3-media-player-for-android
http://www.kontronn.com/support/245-the-study-of-real-time-capabilities-for-embedded-linux-system
http://www.kontronn.com/support/246-a-brief-analysis-on-the-framework-and-its-kernel-of-andorid-embedded-system
http://www.kontronn.com/support/249-the-study-of-improved-methods-for-embedded-linux-system-real-time-capabilities
http://www.kontronn.com/support/264-detailed-explanation-about-the-tcp-ip-protocol-for-linux
http://www.kontronn.com/support/267-research-and-implementation-of-memory-deduplication-in-the-linux-desktop-environment
http://www.kontronn.com/support/277-master-android-7-0-new-features-quick-settings
http://www.kontronn.com/support/293-research-on-reverse-analyzing-of-android-application
http://www.kontronn.com/support/294-study-on-course-teaching-of-android-operating-system
http://www.kontronn.com/support/295-research-of-smart-phone-operating-system-based-on-android
http://www.kontronn.com/support/296-the-realization-of-the-english-reading-in-android
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http://www.kontronn.com/support/297-customizing-linux-distribution-based-on-the-yocto
http://www.kontronn.com/support/301-design-and-implementation-of-network-device-driver-based-on-embedded-linux
http://www.kontronn.com/support/302-how-to-study-embedded-knowledge-effectively
http://www.kontronn.com/support/304-design-and-implementation-of-gps-positioning-system-based-on-android-platform
http://www.kontronn.com/support/335-usb-driver-development-under-linux-and-arm
http://www.kontronn.com/support/337-development-of-rtc-driver-based-on-i2c-in-linux
http://www.kontronn.com/support/343-the-development-of-device-driver-for-embedded-linux-platform
http://www.kontronn.com/support/346-the-design-and-implementation-of-device-driver-for-sd-card-based-on-embedded-linux
http://www.kontronn.com/support/353-linux-systems-in-the-process-of-scheduling-strategy
http://www.kontronn.com/support/361-research-on-real-time-method-of-embedded-linux
http://www.kontronn.com/support/366-analysis-and-improvement-on-real-time-based-on-linux-interlocking-computer-system
http://www.kontronn.com/support/376-research-of-the-usb-3-0-device-driver-design-method-based-on-embedded-linux
http://www.kontronn.com/support/378-android-mobile-phone-application-design-music-resource-player
http://www.kontronn.com/support/384-realization-of-linux-based-on-ipv6-tunnel-on-ethernet
http://www.kontronn.com/support/387-research-and-design-of-mobile-learning-platform-based-on-android
http://www.kontronn.com/support/396-design-and-application-of-uart-communication-debug-based-on-linux-and-qt
http://www.kontronn.com/support/400-design-of-dynamic-image-acquisition-system-based-on-qt-in-linux
http://www.kontronn.com/support/402-research-and-design-of-medical-ward-round-system-based-on-android-platform
http://www.kontronn.com/support/410-designing-and-development-android-based-software-automated-monitoring-tools
http://www.kontronn.com/support/413-research-and-implementation-of-software-hardware-video-decoding-with-different-rendering-methods-in-android
http://www.kontronn.com/support/425-research-on-android-acceleration-sensor-technology-based-on-mobile-device
http://www.kontronn.com/support/429-research-on-android-system-based-on-vibration-test-instrument
http://www.kontronn.com/support/434-linux-process-scheduling-strategy-based-on-cache-contention-optimization
http://www.kontronn.com/support/510-uart-device-driver-development-document-based-on-w83697-and-w83977-in-linux
http://www.kontronn.com/support/525-porting-and-realization-for-embedded-linux-system-based-on-at91rm9200
http://www.kontronn.com/support/532-implementation-of-routing-information-protocol-on-the-linux-platform
http://www.kontronn.com/support/536-a-ipv6-router-is-implemented-under-linux
http://www.kontronn.com/support/160-nand-flash-device-driver-design-for-yaffs-file-system-in-windows-ce-net
http://www.kontronn.com/support/161-can-bus-device-driver-design-in-windows-ce
http://www.kontronn.com/support/170-implement-and-application-of-adc-driver-based-on-windows-ce-net
http://www.kontronn.com/support/171-realization-of-serial-communication-based-on-windows-ce
http://www.kontronn.com/support/176-the-research-and-study-of-grps-module-based-on-windows-ce-net
http://www.kontronn.com/support/189-source-code-for-booting-into-dos-using-ntldr-under-the-ntfs-partion-of-windows2k
http://www.kontronn.com/support/193-usb-device-driver-development-in-windows
http://www.kontronn.com/support/195-new-programme-design-of-high-capacity-data-transmission-based-on-wince-system
http://www.kontronn.com/support/196-step-by-step-for-installing-and-developing-wince-6-0
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http://www.kontronn.com/support/197-c-source-code-of-calculator-for-dos
http://www.kontronn.com/support/198-voice-communication-application-for-g726-lan-and-source-code
http://www.kontronn.com/support/199-method-for-loading-device-driver-from-3rd-party-for-windows-ce
http://www.kontronn.com/support/200-register-editor-application-for-windows-ce-and-it-s-source-code
http://www.kontronn.com/support/201-source-code-for-uart-communication-for-windows-ce
http://www.kontronn.com/support/202-source-code-for-reading-and-writing-sd-card-for-windows-ce
http://www.kontronn.com/support/227-research-on-bootload-based-on-windows-ce
http://www.kontronn.com/support/281-the-auto-installation-of-wireless-network-card-in-windows-ce
http://www.kontronn.com/support/292-research-and-implement-of-videophone-based-on-windows-ce
http://www.kontronn.com/support/316-design-of-embedded-image-acquisition-system-based-on-wince
http://www.kontronn.com/support/327-palmprint-identification-system-based-on-arm-and-windows-ce
http://www.kontronn.com/support/368-analysis-and-application-of-the-dcom-protocol-in-a-network-redundancy-enivronment
http://www.kontronn.com/support/386-development-of-windows-xp-embedded-in-substation-communication
http://www.kontronn.com/support/395-development-and-application-of-xpe-in-the-multifunctional-display-console
http://www.kontronn.com/support/401-design-and-implementation-of-lkj2000-simulation-system-based-on-windows-xp-embedded
http://www.kontronn.com/support/409-development-of-windows-xp-embedded-operating-system-in-virtual-instrument
http://www.kontronn.com/support/421-design-of-embedded-navigation-digital-map-based-on-evc
http://www.kontronn.com/support/437-design-and-application-os-sms-command-system-used-in-the-police-affairs-zone-based-on-xp-embedded
http://www.kontronn.com/support/444-implementation-of-digital-exchange-instrument-for-disused-paper-money-based-on-xpe
http://www.kontronn.com/support/507-adc-driver-design-based-on-windows-ce-net
http://www.kontronn.com/support/508-the-design-of-usb-stream-interface-driver-for-windows-ce
http://www.kontronn.com/support/509-windows-device-driver-design
http://www.kontronn.com/support/512-gps-application-based-on-windows-ce
http://www.kontronn.com/support/514-research-of-blocking-display-large-pixels-pictures-algorithm-based-on-windows-ce
http://www.kontronn.com/support/515-cnc-software-development-based-on-windows-ce
http://www.kontronn.com/support/163-schematics-of-freescale-mpc8536-development-board
http://www.kontronn.com/support/203-firmware-design-based-on-mpc8548e
http://www.kontronn.com/support/204-design-of-embedded-data-processing-system-based-on-mpc8548e
http://www.kontronn.com/support/205-implementation-of-embedded-network-communication-platform-based-on-powerpc
http://www.kontronn.com/support/209-application-of-powerpc-in-vehicle-display-and-control-system
http://www.kontronn.com/support/217-design-of-single-board-computer-based-on-powerpc
http://www.kontronn.com/support/226-archieving-fpga-configuration-by-using-powerpc860
http://www.kontronn.com/support/253-design-and-implementation-of-embedded-power-exchanging-system-based-on-mpc8247
http://www.kontronn.com/support/254-development-of-mpc8247-embedded-linux-system-based-on-device-tree
http://www.kontronn.com/support/263-transplantation-of-u-boot-embedded-system-based-on-mpc8313e
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http://www.kontronn.com/support/271-uboot-porting-for-smp-system-based-on-powerpc
http://www.kontronn.com/support/283-uboot-porting-for-embedded-system-based-on-dual-core-processor-of-powerpc
http://www.kontronn.com/support/309-design-of-radar-signal-processor-based-on-powerpc
http://www.kontronn.com/support/311-porting-of-the-bootloader-for-powerpc-platform
http://www.kontronn.com/support/323-design-of-the-expansion-of-multi-serial-ports-communication-based-on-powerpc-embedded-core
http://www.kontronn.com/support/332-anti-interference-design-of-multi-port-network-system-based-on-powerpc
http://www.kontronn.com/support/341-graphics-interface-design-based-on-mpc860t-and-vxworks
http://www.kontronn.com/support/356-ppmc-system-based-on-mpc8260-processor
http://www.kontronn.com/support/367-study-and-design-of-a-controller-based-on-powerpc
http://www.kontronn.com/support/374-the-analog-input-expansion-based-on-the-powerpc
http://www.kontronn.com/support/381-design-of-vehicle-communication-system-based-on-powerpc
http://www.kontronn.com/support/408-a-method-and-implementation-of-expanding-general-io-in-embedded-system-based-on-powerpc
http://www.kontronn.com/support/416-design-and-research-of-embedded-system-based-on-powerpc-440gp-microcontroller
http://www.kontronn.com/support/422-hardware-design-of-embedded-system-based-on-dual-powerpc-7447a-processor
http://www.kontronn.com/support/431-design-and-implementation-of-an-universal-processing-module-based-on-powerpc-603e
http://www.kontronn.com/support/435-development-and-implementation-of-the-monitor-on-chip-of-embedded-computer-mpc555
http://www.kontronn.com/support/442-development-on-power-quality-online-monitoring-instrument-based-on-powerpc-and-dsp
http://www.kontronn.com/support/448-the-hardware-design-of-embedded-system-for-multi-core-processor-based-on-powerpc-architecture
http://www.kontronn.com/support/454-design-of-a-multi-screen-system-based-on-powerpc
http://www.kontronn.com/support/456-embedded-smp-system-design-based-on-powerpc
http://www.kontronn.com/support/521-a-mpc850-based-communication-manager-with-powerful-functions
http://www.kontronn.com/support/539-research-on-processing-system-technology-based-on-mpc8640d
http://www.kontronn.com/support/540-design-of-computer-module-based-on-dual-core-processor-mpc8641d
http://www.kontronn.com/support/169-device-driver-design-and-application-based-on-diskonchip-2000
http://www.kontronn.com/support/182-pc104-bus-design-based-on-arm-system
http://www.kontronn.com/support/183-research-of-exception-handler-mechanism-for-embedded-system-based-on-arm
http://www.kontronn.com/support/185-interrupt-processing-design-for-arm
http://www.kontronn.com/support/186-design-and-implementation-of-embedded-data-communication-interface-driver-based-on-arm
http://www.kontronn.com/support/190-source-code-of-the-device-driver-for-tft-lcd-for-s3c2410
http://www.kontronn.com/support/212-an-electromagnetic-interference-design-of-a-high-speed-image-acquisition-system-on-dm642
http://www.kontronn.com/support/214-stm32-adc-multi-channels-source-code
http://www.kontronn.com/support/216-porting-arm-linux-on-ep7312
http://www.kontronn.com/support/229-300-classical-questions-about-arm
http://www.kontronn.com/support/117-the-design-and-implementation-of-the-embedded-systems-of-the-spectrum-monitoring-equipment-based-on-s5pv210
http://www.kontronn.com/support/239-detailed-explanation-by-instruction-level-about-start-s-source-code-in-uboot
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http://www.kontronn.com/support/241-the-design-and-realization-of-embedded-zigbee-gateway-based-on-arm
http://www.kontronn.com/support/262-the-transplantion-of-embedded-linux-system-based-on-s3c6410-micro-processor
http://www.kontronn.com/support/272-transplantation-and-realisation-of-ucos-ii-and-lwip-protocol-stack-on-cortex-a8-platform
http://www.kontronn.com/support/282-device-driver-design-of-embedded-linux-wireless-network-based-on-arm
http://www.kontronn.com/support/290-linux-adc-device-driver-for-arm-s3c2440
http://www.kontronn.com/support/291-linux-touch-screen-device-driver-for-arm-s3c2440
http://www.kontronn.com/support/298-video-processing-and-digital-microwave-transmission-system-based-on-linux-and-cortex-a8
http://www.kontronn.com/support/303-porting-of-uboot-for-booting-from-nand-flash-mode
http://www.kontronn.com/support/305-design-of-uart-based-on-arm-processor
http://www.kontronn.com/support/317-analysis-and-processing-of-malfunction-for-arm-cortex-m3-processor
http://www.kontronn.com/support/321-research-of-the-boot-and-debug-for-arm-micro-processor
http://www.kontronn.com/support/329-execution-of-the-image-based-on-arm-system-and-the-implementation-of-the-interrupt-execution-mechanism
http://www.kontronn.com/support/340-arm-secondary-development-interface-based-on-interrupt-call
http://www.kontronn.com/support/362-design-of-lcd-driving-in-linux-based-on-arm11-embedded-system
http://www.kontronn.com/support/363-porting-of-uboot-for-s3c2440
http://www.kontronn.com/support/371-design-of-wireless-video-terminal-based-on-arm11
http://www.kontronn.com/support/380-uboot-analysis-and-transplantation-based-on-s3c6410
http://www.kontronn.com/support/388-design-of-high-fidelity-lossless-music-player-based-on-arm-embedded-system
http://www.kontronn.com/support/406-porting-of-uboot-to-mini6410
http://www.kontronn.com/support/414-analysis-and-implementation-of-arm11-based-mount-for-nand-flash-simulation-u-disk-under-embedded-linux
http://www.kontronn.com/support/427-power-integrity-analysis-based-on-arm11
http://www.kontronn.com/support/430-uboot-analysis-and-transplantation-based-on-arm-s3c6410
http://www.kontronn.com/support/436-design-and-implementation-of-mobile-video-monitoring-terminal-based-on-s5pc100-embedded-processor
http://www.kontronn.com/support/518-analysis-of-porting-uboot-on-at91rm9200
http://www.kontronn.com/support/522-porting-analysis-of-u-boot-based-on-industry-controlling-at91rm9200
http://www.kontronn.com/support/172-typical-design-of-dsp-power
http://www.kontronn.com/support/173-design-of-high-frequency-pulse-power-supply
http://www.kontronn.com/2-products/174-design-for-power-synthetic-protection
http://www.kontronn.com/support/175-design-of-arbirary-waveform-power-supply
http://www.kontronn.com/support/210-analysis-and-application-of-high-speed-pcb-signal-integrity
http://www.kontronn.com/support/212-an-electromagnetic-interference-design-of-a-high-speed-image-acquisition-system-on-dm642
http://www.kontronn.com/support/225-design-a-ip-dispatcher-base-on-a-com-express-nano-motherboard
http://www.kontronn.com/support/243-the-design-and-implementation-of-a-data-recorder-based-on-com-express-architecture
http://www.kontronn.com/support/248-design-of-signal-system-logic-arithmetic-unit-based-on-com-express
http://www.kontronn.com/support/258-design-of-radar-echoes-pre-processing-module-based-on-com-express
http://www.kontronn.com/support/265-analysis-and-application-of-simple-multi-task-kernel-on-x86-platform
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http://www.kontronn.com/support/266-design-and-research-about-pre-os-application-based-on-uefi-shell
http://www.kontronn.com/support/2-products/274-research-of-malicious-code-defense-technology-based-on-uefi-firmware
http://www.kontronn.com/support/280-investigation-of-support-firmware-for-computer-platform-with-mips-architecture
http://www.kontronn.com/support/299-verification-technology-based-on-uefi-firmware-trojan
http://www.kontronn.com/support/314-analysis-and-development-of-uefi-application-and-uefi-driver
http://www.kontronn.com/support/324-research-and-implementation-of-trusted-bios-based-on-uefi
http://www.kontronn.com/support/331-research-on-demestic-computer-bios-based-on-uefi
http://www.kontronn.com/support/342-a-secure-module-analysis-based-on-uefi
http://www.kontronn.com/support/347-design-of-equal-precision-frequency-meter-based-on-fpga-niosii
http://www.kontronn.com/support/348-design-for-embedded-system-based-on-fpga
http://www.kontronn.com/support/349-the-design-and-realization-of-the-basic-signal-generator-based-on-sopc
http://www.kontronn.com/support/357-research-and-development-of-pmon-based-on-loongson-platform
http://www.kontronn.com/support/365-configurable-design-of-embedded-bios-based-on-x86-platform
http://www.kontronn.com/support/377-analysis-and-optimization-of-pmon-based-on-loongson-2f-cpu
http://www.kontronn.com/support/383-design-and-implementation-of-interface-circuit-between-cpu-and-gpu
http://www.kontronn.com/support/389-pmon-source-code-compiling-and-starting-analysis-based-on-loongson-1a-platform
http://www.kontronn.com/support/397-design-of-an-embedded-dc-control-and-monitoring-device-based-on-the-pc104-industry-controller
http://www.kontronn.com/support/398-research-and-development-of-the-general-purpose-computation-on-gpus
http://www.kontronn.com/support/405-high-speed-fir-digital-filtering-on-gpu
http://www.kontronn.com/support/412-hybrid-programming-model-based-on-cpu-gpu-heterogeneous-computing
http://www.kontronn.com/support/418-gpu-performance-optimization-targeting-opencl-model
http://www.kontronn.com/support/438-the-fdtd-finite-difference-time-domain-computing-method-based-on-gpu
http://www.kontronn.com/support/441-defect-detection-based-on-gpu
http://www.kontronn.com/support/447-general-computing-of-gpu-a-new-high-performance-computing-solutions
http://www.kontronn.com/support/453-quantitative-gpgpu-performance-model-targeting-opencl-architecture
http://www.kontronn.com/support/458-research-on-image-integral-algorithm-optimization-based-on-opencl
http://www.kontronn.com/support/459-research-on-mean-shift-algorithm-using-opencl-on-multiple-many-core-platform
http://www.kontronn.com/support/462-parallel-programming-of-heterogeneous-system-based-on-opencl
http://www.kontronn.com/support/464-study-on-thermal-back-up-machine-switching-technology-in-embedded-system
http://www.kontronn.com/support/543-a-new-aes-algorithm-application-model-on-efi-tiano-framework
http://www.kontronn.com/support/288-computer-software-basic-data-structure-algorithm
http://www.kontronn.com/support/319-optimization-of-advanced-data-structures
http://www.kontronn.com/support/320-study-algorithm-from-scratch
http://www.kontronn.com/support/333-analysisi-of-socket-programming-tcp-based-on-linux
http://www.kontronn.com/support/334-analysisi-of-socket-programming-udp-based-on-linux
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