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#define TEST_NUMBER 1

int main(void)
{
uint32_t u32ByteCount, u32FlashAddress, u32PageNumber;
uint8_t DataBuffer0[256];
uint8_t DataBuffer1[256];

/* Unlock the protected registers */
UNLOCKREG();

/* Enable the 12MHz oscillator oscillation */
DrvSYS_SetOscCtrl(E_SYS_XTL12M, 1);

/* HCLK clock source. 0: external 12MHz; 4:internal 22MHz RC oscillator */
DrvSYS_SetHCLKSource(0);

LOCKREG();

/* HCLK clock frequency = HCLK clock source / (HCLK_N + 1) */
DrvSYS_SetClockDivider(E_SYS HCLK_ DIV, 0);

[* Configure SPI2 as a master, Typel waveform, 32-bit transaction */
DrvSPI_Open(eDRVSPI_PORT2, eDRVSPI_MASTER, eDRVSPI_TYPEL, 32);

/* MSB first */
DrvSPI_SetEndian(eDRVSPI_PORT2, eDRVSPI_MSB_FIRST);

/* Disable the automatic slave select function of SSO. */
DrvSPI_DisableAutoCS(eDRVSPI_PORT?2);
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/* Set the active level of slave select. */
DrvSPI_SetSlaveSelectActiveLevel(eDRVSPI_PORT2, eDRVSPI_ACTIVE_LOW_FALLING);

[* Configure SPI2 as 2-bit transfer mode */
DrvSPI_Set2BitSerialDatalOMode(eDRVSPI_PORT2, TRUE);

/* SPI clock rate 1MHz */
DrvSPI_SetClock(eDRVSPI_PORT2, 1000000, 0);

/* Check MID & DID */
SpiFlashx2_ReadMidDid();

/* Erase SPI flash */
SpiFlashx2_ChipErase();

[* Wait ready */
SpiFlashx2_WaitReady();

[* initial source data */
for(u32ByteCount=0; u32ByteCount<256; u32ByteCount++)

{
DataBufferO[u32ByteCount] = u32ByteCount;

/* Program SPI flash */
u32FlashAddress = 0;
for(u32PageNumber=0; u32PageNumber<TEST_NUMBER; u32PageNumber++)

{
[* page program */
SpiFlashx2_PageProgram(DataBuffer0, u32FlashAddress, 256);
SpiFlashx2_WaitReady();
u32FlashAddress += 0x100;
}
AN_1017_SC 2010-5-12
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[* clear data buffer */
for(u32ByteCount=0; u32ByteCount<256; u32ByteCount++)
{
DataBufferO[u32ByteCount] = 0;
DataBufferl[u32ByteCount] = 0;

[* Verify SPI flash */
u32FlashAddress = 0;
for(u32PageNumber=0; u32PageNumber<TEST_NUMBER; u32PageNumber++)
{
SpiFlashx2_ReadData(DataBuffer0, DataBufferl, u32FlashAddress, 256);
u32FlashAddress += 0x100;

for(u32ByteCount=0; u32ByteCount<256; u32ByteCount++)

{
if(DataBufferO[u32ByteCount]!=u32ByteCount)

while(1); /* Verify Error! */

if((uint8_t)DataBuffer1[u32ByteCount]!=(uint8_t)~DataBufferO[u32ByteCount])
while(1); /* Verify Error! */

[* clear data buffer */
for(u32ByteCount=0; u32ByteCount<256; u32ByteCount++)

{
DataBufferO[u32ByteCount] = 0;

DataBuffer1l[u32ByteCount] = 0;

DrvSPI_Close(eDRVSPI_PORT?2);

return 1;
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/l For W25Q16BV, Manufacturer ID: OXEF; Device ID: 0x14

void SpiFlashx2_ReadMidDid(void)

{
uint32_t au32SourceData[2];
uint32_t au32DestinationData[2];

/* configure transaction length as 8 bits */
DrvSPI_SetBitLength(eDRVSPI_PORTZ2, 8);

/* ICS: active */
DrvSPI_SetCS(eDRVSPI_PORT2, eDRVSPI_SS0);

/* send Command: 0x90, Read Manufacturer/Device ID */
au32SourceData[0] = 0x90;

au32SourceData[1] = 0x90;
DrvSPI_BurstWrite(eDRVSPI_PORT2, &au32SourceData[0]);

[* wait */

while (DrvSPI_Busy(eDRVSPI_PORT2)) {}

[* configure transaction length as 24 bhits */
DrvSPI_SetBitLength(eDRVSPI_PORT2, 24);

[* send 24-bit '0', dummy */
au32SourceData[0] = 0x0;
au32SourceData[1] = 0x0;
DrvSPI_BurstWrite(eDRVSPI_PORT2, &au32SourceData[0]);

[* wait */

AN_1017_SC 2010-5-12
-10 - Rev. 1.00



EHEE/H SPI 2-Bit £27?

NUVvYOTON
I —
MIFIERE
while (DrvSPI_Busy(eDRVSPI_PORT?2)) {}
[* configure transaction length as 16 bits */
DrvSPI_SetBitLength(eDRVSPI_PORT2, 16);
[* receive */
au32SourceData[0] = 0x0;
au32SourceData[1] = 0x0;
DrvSPI_BurstWrite(eDRVSPI_PORT2, &au32SourceData[0]);
[* wait */
while (DrvSPI_Busy(eDRVSPI_PORT?2)) {}
[* ICS: de-active */
DrvSPI_CIrCS(eDRVSPI_PORT2, eDRVSPI_SS0);
/* dump Rx register */
DrvSPI_DumpRxRegister(eDRVSPI_PORT2, &au32DestinationData[0], 2);
/* check the MID and DID */
if ((au32DestinationData[0] & au32DestinationData[1] & 0xffff) |= OXEF14)
while (1); /* MID & DID Error */
}
AN_1017_SC 2010-5-12
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void SpiFlashx2_ChipErase(void)
{
uint32_t au32SourceData[2];
[* configure transaction length as 8 bits */
DrvSPI_SetBitLength(eDRVSPI_PORT2, 8);
[* ICS: active */
DrvSPI_SetCS(eDRVSPI_PORT2, eDRVSPI_SS0);
/* send Command: 0x06, Write enable */
au32SourceData[0] = 0x06;
au32SourceData[1] = 0x06;
DrvSPI_BurstWrite(eDRVSPI_PORT2, &au32SourceData[0]);
[* wait */
while (DrvSPI_Busy(eDRVSPI_PORT?2)) {}
[* ICS: de-active */
DrvSPI_CIrCS(eDRVSPI_PORT2, eDRVSPI_SS0);
[* ICS: active */
DrvSPI_SetCS(eDRVSPI_PORT2, eDRVSPI_SS0);
/* send Command: OxC7, Chip Erase */
au32SourceData]0] = 0xc7;
au32SourceData[1] = 0xc7;
DrvSPI_BurstWrite(eDRVSPI_PORT2, &au32SourceData[0]);
[* wait */
while (DrvSPI_Busy(eDRVSPI_PORT2)) {}
AN_1017_SC 2010-5-12
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* ICS: de-active */
DrvSPI_CIrCS(eDRVSPI_PORT2, eDRVSPI_SS0);
}
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uint32_t SpiFlash2_ReadStatusRegl(void)

{
uint32_t au32SourceData[2];
uint32_t au32DestinationData[2];

[* configure transaction length as 16 bits */
DrvSPI_SetBitLength(eDRVSPI_PORT?2, 16);

/* ICS: active */
DrvSPI_SetCS(eDRVSPI_PORT2, eDRVSPI_SS0);

/* send Command: 0x05, Read status register 1 */
au32SourceData[0] = 0x0500;

au32SourceData[1] = 0x0500;
DrvSPI_BurstWrite(eDRVSPI_PORT2, &au32SourceData[0]);

[* wait */

while (DrvSPI_Busy(eDRVSPI_PORT2)) {}

/* ICS: de-active */
DrvSPI_CIrCS(eDRVSPI_PORT2, eDRVSPI_SS0);

/* dump RXx register */

DrvSPI_DumpRxRegister(eDRVSPI_PORT2, &au32DestinationData[0], 2);

return ((au32DestinationData[0] | au32DestinationData[1]) & OxFF);
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void SpiFlashx2_WaitReady(void)
{

uint32_t ReturnValue;

dof
ReturnValue = SpiFlash2_ReadStatusRegl();
ReturnValue = ReturnValue & 1;
twhile(ReturnValue!=0); // check the BUSY bit
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void SpiFlashx2_PageProgram(uint8_t *DataBuffer, uint32_t StartAddress, uint32_t ByteCount)
{
uint32_t au32SourceData[2];
uint32_t Counter;
/* configure transaction length as 8 bits */
DrvSPI_SetBitLength(eDRVSPI_PORT2, 8);
[* ICS: active */
DrvSPI_SetCS(eDRVSPI_PORT2, eDRVSPI_SS0);
/* send Command: 0x06, Write enable */
au32SourceData[0] = 0x06;
au32SourceData[1] = 0x06;
DrvSPI_BurstWrite(eDRVSPI_PORT2, &au32SourceData[0]);
[* wait */
while (DrvSPI_Busy(eDRVSPI_PORT2)) {}
[* ICS: de-active */
DrvSPI_CIrCS(eDRVSPI_PORT2, eDRVSPI_SSO0);
[* ICS: active */
DrvSPI_SetCS(eDRVSPI_PORT2, eDRVSPI_SSO0);
/* send Command: 0x02, Page program */
au32SourceData[0] = 0x02;
au32SourceData[1] = 0x02;
DrvSPI_BurstWrite(eDRVSPI_PORT2, &au32SourceData[0]);
[* wait */
while (DrvSPI_Busy(eDRVSPI_PORT2)) {}
AN_1017_SC 2010-5-12
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[* configure transaction length as 24 bits */
DrvSPI_SetBitLength(eDRVSPI_PORT2, 24);

* send 24-bit start address */

au32SourceData[0] = StartAddress;

au32SourceData[1] = StartAddress;
DrvSPI_BurstWrite(eDRVSPI_PORT2, &au32SourceData[0]);

[* wait */

while (DrvSPI_Busy(eDRVSPI_PORT2)) {}

[* configure transaction length as 8 bhits */
DrvSPI_SetBitLength(eDRVSPI_PORT2, 8);

for(Counter=0; Counter<ByteCount; Counter++)

{
[* send data to program */
au32SourceData[0] = DataBuffer[Counter];
au32SourceData[1] = ~au32SourceData[0];
DrvSPI_BurstWrite(eDRVSPI_PORT2, &au32SourceData[0]);

* wait */

while (DrvSPI_Busy(eDRVSPI_PORT?2)) {}

/* ICS: de-active */
DrvSPI_CIrCS(eDRVSPI_PORT2, eDRVSPI_SS0);
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void SpiFlashx2_ReadData(uint8 t *DataBuffer0, uint8 t *DataBufferl, uint32_t StartAddress,
uint32_t ByteCount)

{
uint32_t au32SourceData[2];
uint32_t au32DestinationData[2];

uint32_t Counter;

[* configure transaction length as 8 bhits */
DrvSPI_SetBitLength(eDRVSPI_PORT?2, 8);

/* ICS: active */
DrvSPI_SetCS(eDRVSPI_PORT2, eDRVSPI_SS0);

/* send Command: 0x03, Read data */

au32SourceData[0] = 0x03;

au32SourceData[1] = 0x03;
DrvSPI_BurstWrite(eDRVSPI_PORT2, &au32SourceData[0]);

* wait */

while (DrvSPI_Busy(eDRVSPI_PORT2)) {}

[* configure transaction length as 24 bits */
DrvSPI_SetBitLength(eDRVSPI_PORT2, 24);

* send 24-bit start address */

au32SourceData[0] = StartAddress;

au32SourceData[1] = StartAddress;
DrvSPI_BurstWrite(eDRVSPI_PORT2, &au32SourceData[0]);

* wait */

while (DrvSPI_Busy(eDRVSPI_PORT2)) {}

[* configure transaction length as 8 bits */

AN_1017_SC 2010-5-12
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DrvSPI_SetBitLength(eDRVSPI_PORT2, 8);

for(Counter=0; Counter<ByteCount; Counter++)

{
[* receive */
au32SourceData[0] = 0x0;
au32SourceData[1] = 0x0;
DrvSPI_BurstWrite(eDRVSPI_PORT2, &au32SourceData[0]);
[* wait */
while (DrvSPI_Busy(eDRVSPI_PORT?2)) {}
/* dump Rx register */
DrvSPI_DumpRxRegister(eDRVSPI_PORT2, &au32DestinationData[0], 2);
DataBufferO[Counter] = (uint8_t) au32DestinationData[0];
DataBufferl[Counter] = (uint8_t) au32DestinationData[1];

}

[* ICS: de-active */

DrvSPI_CIrCS(eDRVSPI_PORT2, eDRVSPI_SSO0);

}
AN_1017_SC 2010-5-12
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Important Notice

Nuvoton products are not designed, intended, authorized or warranted for use as components
in systems or equipment intended for surgical implantation, atomic energy control
instruments, airplane or spaceship instruments, transportation instruments, traffic signal
instruments, combustion control instruments, or for other applications intended to support or
sustain life. Further more, Nuvoton products are not intended for applications wherein failure
of Nuvoton products could result or lead to a situation wherein personal injury, death or severe
property or environmental damage could occur.

Nuvoton customers using or selling these products for use in such applications do so at their
own risk and agree to fully indemnify Nuvoton for any damages resulting from such improper
use or sales.

Please note that all data and specifications are subject to change without notice. All the
trademarks of products and companies mentioned in this datasheet belong to their respective
owners.
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