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AT91 softpack 1.5 [] SAM7X-EK N ["] basic-sd-dataflash-project TR ThAE IR — vU 5 NEH, Fil
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2.3 AR

PLURACHES AN H AT91 softpack 1.5 ) SAM7X-EK (L 1) basic-sd-spi-project , Ff-Hi LA TFE S i R A,
T 1AR EWARM 65

2.3.1 main PR B 132

N H4 basic-spi-dataflash-project (1) 5 2GS AT SUS VERMF B, 16 562 main BRI 2
int main()
{//* Begin
inti;
// First, enable the clock of the PIO
AT91F_PMC_EnablePeriphClock ( AT91C_BASE_PMC, 1 << AT91C_ID _PIOA);

// then, we configure the PIO Lines corresponding to LED1 to LED4
// to be outputs. No need to set these pins to be driven by the PIO because it is GPIO pins only.
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AT91F_PIO_CfgOutput( AT91D_BASE_PIO_LED, AT91B_LED_MASK ) ;

// Clear the LED's. On the EB55 we must apply a "1" to turn off LEDs
AT91F_PIO_SetOutput( AT91D BASE_PIO_LED, AT91B_LED MASK );
// Clear the LED's. On the EB55 we must apply a "1" to turn off LEDs
AT91F_PIO_ClearOutput( AT91D_BASE_PIO_LED, AT91B_LED MASK ) ;

/3G I B S A T e
//set users reset function (reset about 512*(1/32k)=16ms ok!)
AT91F_RSTSetMode(AT91C_BASE_RSTC,(8<<8)|(1<<0)); //in lib_AT91SAM7A3.h
P e e S
[IWIEEAG AT

AT91F_DBGU_Init();

AT91F_USO_Init();

AT91F_US1_Init();

AT91F_USRT_Printk((AT91PS_USART)AT91C_BASE_DBGU,"this is SPI dataflash test!\n\r");

[ [
//¥1454K. SPI_DataFlash

AT91F_CfgSPIForDataFlash();

/! 5% DATAFLASH FHE—uT (3 10 70
AT91F_USRT_Printk((AT91PS_USART)AT91C_BASE_ DBGU,"Erase one pages!\n\r");
/1545 DATAFLASH HE % 4f

while(AT91F_DataFlashWaitReady(DataFlash.pDataFlashDesc,AT91C_DATAFLASH_TIMEOUT)!=DATAFLASH_OK);
/¥ DATAFLASH
while(AT91F_DataFlashPageErase (&DataFlash,(unsigned
char*)Buffer_Dataflash,(10*DataFlash.pDevice->pages_size),(DataFlash.pDevice->pages_size) )|=DATAFLASH_OK);
1155 58

while(AT91F_DataFlashWaitReady(DataFlash.pDataFlashDesc,AT91C_DATAFLASH_TIMEOUT)!=DATAFLASH_OK);

// 5 DATAFLASH I)%E—11 (5 10 50

AT91F. USRT_Printk((AT91PS_USART)AT91C_BASE_DBGU,"Write one pages!\n\r");

for(i=0;i<BUFFER_SIZE_DATAFLASH;i++) {Buffer_Write_Dataflash[i]=0xcc;
Buffer_Dataflash[i]=Buffer_Write_Dataflash[i]; }

/15545 DATAFLASH HE & 4f

while(AT91F_DataFlashWaitReady(DataFlash.pDataFlashDesc,AT91C_DATAFLASH_TIMEOUT)!=DATAFLASH_OK);
//"5 %45 31 DATAFLASH
while(AT91F_DataFlashPagePgmBuf(&DataFlash,(unsigned
char*)Buffer_Dataflash,(10*DataFlash.pDevice->pages_size),(DataFlash.pDevice->pages_size) )|=DATAFLASH_OK);
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ot

VIR
while(AT91F_DataFlashWaitReady(DataFlash.pDataFlashDesc,AT91C_DATAFLASH_TIMEOUT)!=DATAFLASH_OK);

// 3 DATAFLASH FZE— 5T (3 10 5
AT91F_USRT_Printk((AT91PS_USART)AT91C_BASE_DBGU,"Read one pages!\n\r");
for(i=0;i<BUFFER_SIZE_DATAFLASH;i++) Buffer_Dataflash[i] = 0x00;

/%545 DATAFLASH HE & 4f

while(AT91F_DataFlashWaitReady(DataFlash.pDataFlashDesc,AT91C_DATAFLASH_TIMEOUT)!=DATAFLASH. OK);
//J\ DATAFLASH k4
while(AT91F_DataFlashPageRead(&DataFlash,(10*DataFlash.pDevice->pages_size),(unsigned

char*)Buffer_Dataflash,(DataFlash.pDevice->pages_size) )!=DATAFLASH_OK);

/1558

while(AT91F_DataFlashWaitReady(DataFlash.pDataFlashDesc,AT91C_DATAFLASH_TIMEQUT)!=DATAFLASH_OK);
for(i=0;i<BUFFER_SIZE_DATAFLASH;i++){Buffer_Read_Dataflash[i]=Buffer_Dataflashli];}

[P S NS B, W RS, A R

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

{

if(Buffer_Read_Dataflash[i]!=0xcc) {AT91F_USRT Printk((AT91PS_USART)AT91C_BASE_DBGU,"the data is
error--test is failure!\n\r"); break;}

}

if(i==BUFFER_SIZE_DATAFLASH){ AT91F~ USRT_Printk((AT91PS_USART)AT91C_BASE_DBGU,"the test is
right \n\r");}// 5 AN Ui3E H PR B8l A A%

AT91F_SPI_Close(AT91C. BASE_SPIO);
// Loop forever
for (;;)
{
// Once a'Shot on each led
for (i=0%i < AT91B_NB_LEB ; i++)
{
AT91F_PIO_ClearOutput( AT91D BASE_PIO_LED, led_mask([i]) ;
wait();
AT91F_PIO_SetOutput( AT91D_BASE_PIO_LED, led_mask[i] ) ;
wait();
}// End for
// Once a Shot on each led
for (i=(AT91B_NB_LEB-1);i>=0;i-)
{
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AT91F_PIO_ClearOutput( AT91D_BASE_PIO_LED, led_mask]i]) ;
wait();
AT91F_PIO_SetOutput( AT91D_BASE_PIO_LED, led_mask]i] ) ;
wait();
}
}// End for
Y/* End

2.3.2 EE RIS EREM L

DL 256 J LA FE (1) R B3 A T 40 -
/*
//* PRE4: AT91F_SPIO_CfgSPI
//* ThRE: ECE SPIO

/*
static void AT91F_SPIO_CfgSPI(void)
{

//* 547 SPIO
AT91F_SPI_Reset(AT91C_BASE_SPIO);

J/* BEE SPIO TAEFE AR - [F 52 A --NPCSO itk /4 Sk FF AN ] (49 14 1 7T 7 1 A8 4
AT91F_SPI_CfgMode(AT91C_BASE_SPIO, AT91C_SPI.MSTR |'AT91C_SPI_MODFDIS | (Oxe<<16));

J/* W 8 iEi¥EfT ATASDCB321C  //TTAEMEAE Ve B AT 8-16 i
AT91F_SPI_CfgCs(AT91C_BASE_SPI0,0, AT91C_SPI_CPOL | (AT91C_SPI_DLYBS & 0x100000)
| ((AT91B_MCK/(DATAFLASH_CLK)) << 8));

//* Ji3) SPIO

AT91F_SPI_Enable(AT91C_BASE_SPI0);
}
/7*
//* ¥4 AT91F_CfgDataFlash
//* DiRE:  WILatk DataFlash ids &ty
/*
static void AT91F_CfgDataFlash (void)
{

/] WIEEAG DATAFLASH Rt i 2 375 AT45D321C  //4n SRk ] AR AL 5 1) 1) FLASH WU HE FLASH (1)
FerE, fRibiEL
DeviceAT45DB321C.pages_number = 8192;
DeviceAT45DB321C.pages_size  =528;
DeviceAT45DB321C.page_offset =10;
DeviceAT45DB321C.byte_mask = 0x300;

// WA AT91S_DataflashDesc 4544
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DataflashDesc.state = IDLE;
DataflashDesc.DataFlash_state = IDLE;

/] WIUEAL AT91S_DataFlash 4= Jmi4k#4), AT45DB321C 1l BRIAIEF
DataFlash.pDataFlashDesc = &DataflashDesc;
DataFlash.pDevice = &DeviceAT45DB321C;

1

//* PAE%: AT91F_DataFlashHandler

//* hfie: SPIO KT AL FERE

/1

static void AT91F_DataFlashHandler(
AT91PS_DataflashDesc pDesc,
unsigned int status)

/1* PO A HE, AR
if (( status & AT91C_SPI_RXBUFF))
{
if( pDesc->state == BUSY)
{
//* V& DATAFLASH [¥] F —ANIRE& D 2 WPIRE,
pDesc->state = IDLE;
if (oDesc->DataFlash_state == GET_STATUS)
pDesc->DataFlash_state = *( (unsigned char,*) (pDesc->rx_cmd_pt) +1);

//AT91F _USRT_Printk(AT91C~ BASE_USO,"receive interrupt\n\r");

/1* AR LA R T
AT91C_BASE_SPI0->SPI_IDR = AT91C_SPI_RXBUFF;
//* AT PDC RIE RN --PDC A&fadas il A A7 1L
AT91C BASE_SPIO->SPI_PTCR = AT91C_PDC_TXTDIS + AT91C_PDC_RXTDIS;
return;

}

HARWPIRAS 52
pDesc->state = ERROR;
/] %K1l PDC HWSORN A i ik
AT91C_BASE_SPIO->SPI_PTCR = AT91C_PDC_TXTDIS + AT91C_PDC_RXTDIS;

//25 1 HY RXBUFF Z AN T AT R Ik
AT91C_BASE_SPIO->SPI_IDR = status;

/1*
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//* PA%L4: AT91F_SPI_Handler
//* Thfie:  SPIHIKIA

/*
void AT91F_SPI_Handler(void)
{

unsigned int status;
/251 sPIo Hlkr
AT91F_AIC_Disablelt(AT91C_BASE_AIC,AT91C_ID_SPIO);

/1
/8043 SPI_SR Hl SPI_IMR [Pk

status=( AT91F_SPI_GetStatus (AT91C_BASE_SPI0)&AT91F_SPI_GetlInterruptMaskStatus(AT91C_BASE_SPI0));

/8 FH BT A 3 R £

AT91F DataFlashHandler(DataFlash.pDataFlashDesc, status);
//
/] FoVF SPIL Hrlk
AT91F_AIC_Enablelt(AT91C_BASE_AIC,AT91C_ID_SPIO0);

I7*
/¥R %44 AT91F_CfgSPIForDataFlash
//* Thfie:  #IUAAL SPI0,5 i [ DataFlash i1
/7*
void AT91F_CfgSPIForDataFlash(void )
{
// == YAtk SPI, £z ===
AT91F_USRT_Printk(AT91C_BASE_USO,"Init SPIO-Interface\n\r");
/] W16tk SPI {174 DataFlash 21
AT91F_SPIO_CfgPIO();
/17T )3 SPI PMC
AT91F_SPIO_CfgPMC();
/1 SCVFE G v DX i o 1B ---RXBUFF
AT91F_SPI_Enablélt(AT91C BASE_SPIO,0x1<<6);
J/BLE SPI 4
AT91F SPIO_CfgSPI();
//7T)A PDC
AT91F \PDC. Open(AT91C_BASE_PDC_SPIO0);
//B'E AT45DB321C
AT91F_CfgDataFlash();
// BLE SPI Hlkr
AT91F_AIC_Configurelt(AT91C_BASE_AIC,
AT91C_ID_SPIO,
SpiDataflash_SYS_LEVEL,
AT91C_AIC_SRCTYPE_INT_HIGH_LEVEL,
AT91F_SPI_Handler);
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/] f°VF SPI0 Hrlkr
AT91F_AIC_Enablelt(AT91C_BASE_AIC,AT91C_ID_SPIO);

/1*
//* ¥4 AT91F_SpiWrite

//* DiRg:  WE PDC fREiAE

/] UL BRARCH TS S (W EEE POC AL TIGE, TRIA SPI B2 FUR 1% [ ),
LA T,

/! AT DL FH 7 R B AT91F_SPI_ReceiveFrame () H.IhAE S HLALAHTA],
// R[22 usart.c SCF, LI ARSR FH R 2 pR 25k ST

// TELH T fi#, 2 W, DATASHEET ) PDC #53«

/*

static void AT91F_SpiWrite ( AT91PS_DataflashDesc pDesc )
{
[JBCE B PR A, AR BTG BRIX FOIR S
pDesc->state = BUSY;

/] ZE1E PDC BRI 3% H
AT91C_BASE_SPIO->SPI_PTCR = AT91C_PDC_TXTDIS + AT91C, PDC_RXTDIS;

/1* WG R IE R R £
AT91C_BASE_SPI0->SPI_RPR = (unsigned int)pDesc->rx_cmd_pt ;
AT91C_BASE_SPI0->SPI_TPR = (unsigned int)pDesc->tx_cmd_pt ;

1% WA B R s
AT91C_BASE_SPIO->SPI_RCR =pDesc->rx_cmd_size ;
AT91C_BASE_SPIO->SPI_TCR = pDesc->tx_cmd_size ;

if ( pDesc->tx_data_size |=0)
{
/1* WG N AR Rk Fa e
AT91C -BASE_SPIO->SPI_RNPR = (unsigned int)pDesc->rx_data_pt ;
AT91C_BASE_SPIO->SPI_TNPR = (unsigned int)pDesc->tx_data_pt ;

M DIIRAGTE — AN BRSO H s
AT91C_BASE_SPIO->SPI_RNCR = pDesc->rx_data_size;
AT91C_BASE_SPIO->SPI_TNCR = pDesc->tx_data_size ;
}
/1* SRV T---- RXBUFF
AT91C_BASE_SPIO->SPI_IER = AT91C_SPI_RXBUFF;
//* PDC A k4% il - SV PDC &4 AL
AT91C_BASE_SPIO->SPI_PTCR = AT91C_PDC_TXTEN + AT91C_PDC_RXTEN;

AT91SAM7X-EK softpack 1.5 1CHEfi# 132 DATAFLASH fR15 AR 132

Template A.1

Fit LU A0 7 A7 e 1A

MAN2018A_CH



McuzoneApplication Notes

//*
//* ¥ 4.  AT91F_DataFlashGetStatus
//* ThRE: 2 DATAFLASH [fPIR S

1
static AT91S_DataFlashStatus AT91F_DataFlashGetStatus(AT91PS_DataflashDesc pDesc)
{
/1* WOREAEA B 45K ==> &[9] 0
if( (pDesc->state) != IDLE)
return DATAFLASH_BUSY;
/1* SRR A A2 (D7H)
pDesc->command[0] = DB_STATUS;
pDesc->command[1] = 0;
pDesc->DataFlash_state = GET_STATUS;
pDesc->tx_data_size  =0; //* f&fudnS, PR
pDesc->tx_cmd_pt = pDesc->command ;
pDesc->rx_cmd_pt = pDesc->command ;
pDesc->rx_cmd_size =2;
pDesc->tx_cmd_size =2;
AT91F_SpiWrite (pDesc);
return DATAFLASH_OK;
}
/1

//* P4 AT91F_DataFlashSendCommand
//* DhRg: ISPl K% 43 dataflash
/1
static AT91S_DataFlashStatus AT91F_DataFlashSendCommand (
AT91PS_DataFlash pDataFlash,
unsigned char OpCode,

unsigned int CmdSize,
unsigned int DataflashAddress)

unsigned int adr;

if ( (pDataFlash->pDataFlashDesc->state) != IDLE)
return DATAFLASH_BUSY;

-G

//* process the address to obtain page address and byte address

Template A.1

adr = ((DataflashAddress / (pDataFlash->pDevice->pages_size)) << pDataFlash->pDevice->page_offset) +

(DataflashAddress % (pDataFlash->pDevice->pages_size));
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/7*
/"*
/7*
/1*

//* fillthe command buffer */

pDataFlash->pDataFlashDesc->command[0] = OpCode;
pDataFlash->pDataFlashDesc->command[1] = (unsigned char)((adr & 0x00FFO000) >> 16);
pDataFlash->pDataFlashDesc->command[2] = (unsigned char)((adr & 0x0000FF00) >> 8);
pDataFlash->pDataFlashDesc->command[3] = (unsigned char)(adr & 0x000000FF) ;
pDataFlash->pDataFlashDesc->command[4] = 0;
pDataFlash->pDataFlashDesc->command[5] = 0;
pDataFlash->pDataFlashDesc->command[6] = 0;
pDataFlash->pDataFlashDesc->command[7] = 0;

/* Initialize the SpiData structure for the spi write fuction */
pDataFlash->pDataFlashDesc->tx_cmd_pt = pDataFlash->pDataFlashDesc->command;
pDataFlash->pDataFlashDesc->tx_cmd_size = CmdSize ;
pDataFlash->pDataFlashDesc->rx_cmd_pt = pDataFlash->pDataFlashDesc->command ;

pDataFlash->pDataFlashDesc->rx_cmd_size = CmdSize ;

/* send the command and read the data */
AT91F_SpiWrite (pDataFlash->pDataFlashDesc);

return DATAFLASH_OK;

PR¥44: AT91F_DataFlashPageRead
Tifg:  iHL DATAFLASH (35— 11

AT91S_DataFlashStatus AT91F_DataFlashPageRead (

/7*
"*

AT91SAM7X-EK softpack 1.5 fURB #1352 DATAFLASH A fig sk

AT91PS_DataFlash pDataFlash,
unsigned int src,

unsigned char *dataBuffer,

int sizeToRead )

pDataFlash-SpDataFlashDesc->rx_data_pt = dataBuffer;  //* BEERAFELE M X Ak
pDataFlash->pDataFlashDesc->rx_data_size = sizeToRead; //* L& K/
pDataFlash->pDataFlashDesc->tx_data_pt = dataBuffer ;
pDataFlash->pDataFlashDesc->tx_data_size = sizeToRead;

//* Kk 4 B dataflash
return (AT91F_DataFlashSendCommand (pDataFlash, DB_PAGE_READ, 8, src));

PRI 44 :AT91F_DataFlashPagePgmBuf
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/1% Difig: L PIX 1 8RZzPIX 2 [0) DATAFLASH 5 — JUE 5
I*
AT91S_DataFlashStatus AT91F_DataFlashPagePgmBuf(
AT91PS_DataFlash pDataFlash,
unsigned char *src,

unsigned int dest,
unsigned int SizeToWrite)

{
pDataFlash->pDataFlashDesc->tx_data_pt = src ;
pDataFlash->pDataFlashDesc->tx_data_size = SizeToWrite ;
pDataFlash->pDataFlashDesc->rx_data_pt = src;
pDataFlash->pDataFlashDesc->rx_data_size = SizeToWrite;
/* RIEHAa4 3 dataflash */
return(AT91F_DataFlashSendCommand (pDataFlash,DB_PAGE_PGM_BUF1, 4, dest));
}
/7*

//* B4 :  AT91F_DataFlashPageErase
/% Dhfg: TERZEMIX 1 BEMIX 2 #ER DATAFLASH
*
AT91S_DataFlashStatus AT91F_DataFlashPageErase(
AT91PS_DataFlash pDataFlash,
unsigned char *src,

unsigned int address,
unsigned int SizeToWrite)

{
pDataFlash->pDataFlashDesc->tx.data_pt = src ;
pDataFlash->pDataFlashDesc->tx_data_size = SizeToWrite ;
pDataFlash->pDataFlashDesc->rx_data_pt = src;
pDataFlash->pDataFlashDesc->rx_data_size = SizeToWrite;
[* RORHER A& F] dataflash */
return(AT91F ‘DataFlashSendCommand (pDataFlash, DB_ PAGE_ERASE, 4, address));
}
/7*

//* B %: AT91F_DataFlashWaitReady

//* Difig: 54§ DATAFLAH #2{E5E (bit7 of the status register == 1)
1
AT91S_DataFlashStatus AT91F_DataFlashWaitReady(AT91PS_DataflashDesc pDataFlashDesc, unsigned int timeout)
{

unsigned int i;
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pDataFlashDesc->DataFlash_state = IDLE;

do
{
AT91F_DataFlashGetStatus(pDataFlashDesc);
timeout--;
/] TR AL
for(i=0;i<10;i++);
}

while( ((pDataFlashDesc->DataFlash_state & 0x80) != 0x80) && (timeout>0) );

if((pDataFlashDesc->DataFlash_state & 0x80) != 0x80)
return DATAFLASH_ERROR;

return DATAFLASH_OK;
}
/*
Y U N e S R R €
extern void AT91F_CfgSPIForDataFlash(void); //dataflash #J4f1k,
extern AT91S_DataFlashStatus AT91F_DataFlashPageRead ( //1£ FLASH [1]— L
AT91PS_DataFlash pDataFlash,
unsigned int src,
unsigned char *dataBuffer,
int sizeToRead );
extern AT91S_DataFlashStatus AT91F_DataFlashPagePgmBuf( //’5— 1L
AT91PS_DataFlash pDataFlash,
unsigned char *src,
unsigned int dest,
unsigned int SizeToWrite);
extern AT91S_DataFlashStatus AT91F_DataFlashPageErase( //4£[x— 1L
AT91PS_DataFlash pDataFlash,
unsigned char *src,
unsigned int"address,
unsigned int'SizeToWrite);
extern AT91S_DataFlashStatus AT91F_DataFlashWaitReady( //H{15 DATAFLASH LIRS
AT91PS_DataflashDesc pDataFlashDesc,
unsigned int timeout);
[ [
*/

2.3.3 BITHER
e |- BRI
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T S NN I SO Ry Ry RS i Sy T Y}

this is sPI dataflash test!
Ml Erase one pages!

wWrite one pages!

read one pages!

the test is right!
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