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Answer:

7£ FLASH #:[4:#:1F flash_sector_erase(sector_position * SECTOR_SIZE + FLASH_BASE); Z Fi s & 1]
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7E BSP FERA . ST B EEa b, W0 75, 55 REG sRBUEIDIE WL R SOR—.
void flash_read_byte(uint32_t read_addr, uint8_t *p_buffer, uint16_t num_read);

void flash_write_byte nocheck(uint32_t write_addr, uint8_t *p_buffer, uint16_t num_write);

7t flash.h #1, #define WDT_EN LMffige WDT HMYf), MAEAERILE flash.c 1 flash_write_byte Al
flash_write B2(th, & 02, (ERPIABACHATE, PR ST T SRR Aash RTHI L
o PRECIRIDIE W T SR —.
[F, A0 7. 5 FLASH sEGEREES S HU0 L £ SE I 7 el E Thae, T A .
5 FLASH R HiiAF il id 2 B e sl s o 8 R E Dh e -
fex
* @brief 5 flash o (E S SHUME RTINS F ECEFRAED) BE
* @param read_addr: ZF—NSHCREERE ES 3 flash (WATLEHAL,
* @param _8pbuffer: - ASHCAHE A flash 171 Cin SR R ERE RIEEE 225, MIEA 0),
* @param _16pbuffer: 25 = ANSHCHB B flash PRI Cin SR IL R ERE RIS & 71, MEN 0,
* @param num_read: 5VUANSECKE B S NEHE AN
* @param _16bit_is_1_8bit_is_0: I AN E FEE T RE R CInREEN 1, W EFERAE, T8 0).
*/

void flash_write_halfword_or_byte(uint32_t write_addr,uint8_t* _8bitpbuffer, uint16_t* 16bitpbuffer,uint16_t
num_write,uint8_t _16bit_is_1_8bit_is_0)

{
if(_16bit_is_1_8bit_is_0==0)
flash_write_byte(write_addr,_8bitpbuffer,num_write);
else
flash_write(write_addr,_16bitpbuffer,num_write);
— e— - e— — - — — — -
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3 FLASH B Ul S 800 % 15 SEI 3 1 sl B E Dh e -
[
* @brief i3 flash bR %t (1 i 12 25 B b B S I 3 7 1 BP T aR A D R

* @param read_addr: H— NS EUE YD E L flash 258 [ ok,
* @param _8pbuffer: = ANSECAPIEA flash B7T5 HI%4E,
* @param _16pbuffer: = NSHCAHEA flash 117 HI%4H,
* @param num_read: £ PUANSHCR EEENEARE AL
* @param _16bit_is_1_8bit_is_0: LM AEFEE FI k.

*/

void flash_read_halfword_or_byte(uint32_t read_addr,uint8_t * 8pbuffer, uint16_t *_16pbuffer,uint16_t num_read,uint8_t
_16bit_is_1_8bit_is_0)

{
if(_16bit_is_1_8bit_is_0 == 0)
flash_read_byte( read_addr, _8pbuffer, num_read);
else
flash_read( read_addr, _16pbuffer, num_read);
}

B —: LU RACAY E e bsp FE d1\examples\flash\flash_write_read\src 3432 flash.c Y-

#include "at32f403a_407_board.h"
#include "flash.h"

#if FLASH_SIZE<256

#define SECTOR_SIZE 1024 //=i

#else
#define SECTOR_SIZE 2048
#endif
uint16_t flash_buf[SECTOR_SIZE / 2]; /% & 2K 745
uint8_t flash_byte buf[SECTOR_SIZE]; /5% & 2K 57
o
* @brief read data using halfword mode AT TE L HETF 4632 R K R R H A
* @param read_addr: the address of reading Ry ez kel
* @param p_buffer: the buffer of reading data s taEl
* @param num_read: the number of reading data A7(16 1) 5L

* @retval none

*l
void flash_read(uint32_t read_addr, uint16_t *p_buffer, uint16_t num_read)
{

uint16_ti;

for(i = 0; i < num_read; i++)
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p_buffer(i] = *(uint16_t*)(read_addr); //iH 2 A>3

read_addr +=2;  /M{l#% 2 DN

}
}
[
* @brief read data using byte mode AFE B Mk TF U1z H F KB A
* @param read_addr: the address of reading ECh
* @param p_buffer: the buffer of reading data EICITE LY
* @param num_read: the number of reading data F7(16 L)EL

* @retval none
*/
void flash_read_byte(uint32_t read_addr, uint8_t *p_buffer, uint16_t num_read)

{
uint16_ti;
for(i = 0; i < num_read; i++)
{
p_bufferi] = *(uint8_t*)(read_addr); //A5H 1
read_addr++; Mm% 1 A7

fex
* @brief % flash bR iR A i 2 ) e 3 S I B 1T R FHRAE DD AR
* @param read_addr: fE—NSECGREAEIEEL flash 25 (A L,
* @param _8pbuffer: = ANSECAPIEA flash 1715 %4,
* @param _16pbuffer: 25 =NSHCAHEEA flash (1254,
* @param num_read: 58PS EONKE ZEEEHE 1A
* @param _16bit_is_1_8bit_is_0: % 1L AL FEE F I k.
*/

void flash_read_halfword_or_byte(uint32_t read_addr,uint8_t * 8pbuffer, uint16_t *_16pbuffer,uint16_t num_read,uint8_t
_16bit_is_1_8bit_is_0)

{
if(_16bit_is_1_8bit_is_0 == 0)
flash_read_byte( read_addr, _8pbuffer, num_read);
else
flash_read( read_addr, _16pbuffer, num_read);
}
e

* @brief write data using byte mode without checking AH&ERIE A
* @param write_addr: the address of writing ACiE itk
* @param p_buffer: the buffer of writing data HEtaEl

* @param num_write: the number of writing data FH5(8 1) %L
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* @retval none
*/
void flash_write_byte_nocheck(uint32_t write_addr, uint8_t *p_buffer, uint16_t num_write)

{
uint16_ti;
for(i = 0; i < num_write; i++)
{
flash_byte_program(write_addr, p_buffer]i]);
write_addr++;//HuhE 0 1

}

[
* @brief write data using halfword mode without checking AEEEN
* @param write_addr: the address of writing AT 4tk
* @param p_buffer: the buffer of writing data HEtasl
* @param num_write: the number of writing data 5716 F1) %
* @retval none
*/
void flash_write_nocheck(uint32_t write_addr, uint16_t *p_buffer, uint16_t num_write)

{
uint16_ti;
for(i = 0; i < num_write; i++)
{
flash_halfword_program(write_addr, p_buffer{i]);
write_addr += 2;//4t i3 2

}
fex

* @brief write data using halfword mode with checking A& i& il 745 5 A8 & K 1 50dE

* @param write_addr: the address of writing AR hE (e bk DA 2 2 [R5 ER)

* @param p_buffer: the buffer of writing data Hdla ekt

* @param num_write: the number of writing data £57(16 £ )4t (3t /e 5 A K 16 7 B 5

* @retval none

*/
void flash_write(uint32_t write_addr, uint16_t *p_buffer, uint16_t num_write)
{

uint32_t offset_addr; /1245 0X08000000 J= ikt

uint32_t sector_position; /5 X Huhl:

uint16_t sector_offset; /5 X PR HbE(16 A7 73t 5)
uint16_t sector_remain;  //F X P4 HEE(16 S iHE)
uint16_t i;
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flash_unlock(); )2
offset_addr = write_addr - FLASH_BASE;  //9zFrfm#% il
sector_position = offset_addr/ SECTOR_SIZE; /B Xt 0~512
sector_offset = (offset_addr % SECTOR_SIZE) / 2; //1£ 53 [X A HIm 2 (2 AN 5275 N FEAS BAfT)
sector_remain = SECTOR_SIZE / 2 - sector_offset; // 5 [X | £ 25 8] K/
if(num_write <= sector_remain)
sector_remain = num_write; /A KT %5 X G H
while(1)
{
#ifdef WDT_EN
[* disable register write protection */
wdt_register_write_enable(TRUE);
wdt_divider_set(WDT_CLK_DIV_256); /* set the wdt divider value */
wdt_reload_value_set(Oxfff);/* & [ IR 1a] 5 B oI */
wdt_counter_reload();/* M4 */

#endif
flash_read(sector_position * SECTOR_SIZE + FLASH_BASE, flash_buf, SECTOR_SIZE / 2); /i 34N 55 X i A 2
for(i = 0; i < sector_remain; i++) ISR HAR
{
if(flash_buf[sector_offset + i] != 0xffff)
break;// 5 B H#EBx
}
if(i < sector_remain)// 7 B &
{

#ifdef WDT_EN
wdt_counter_reload(); /* "&%1 */
#endif
flash_sector_erase(sector_position * SECTOR_SIZE + FLASH_BASE);//#[&iX /™ 53 X
for(i = 0; i < sector_remain; i++)
{
flash_buf[i + sector_offset] = p_buffer[i]; 1A
}
#ifdef WDT_EN
wdt_counter_reload(); /* MJ */
#endif

flash_write_nocheck(sector_position * SECTOR_SIZE + FLASH_BASE, flash_buf, SECTOR_SIZE / 2);//'5 N¥&A
FAIX

}

else

{
#ifdef WDT_EN

wdt_counter_reload(); /* Wi */
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#endif
flash_write_nocheck(write_addr, p_buffer, sector_remain);//'’5 Q44555 7 (1), E S N\ 5 X ) 4% [X 8]
}
if(num_write == sector_remain)
break;//'GN&EH |
elsel/GNGEHR |
{
sector_position++; I X ik 3 1
sector_offset = 0; IMmBEALE N O
p_buffer += sector_remain; 11a % W%

write_addr += (sector_remain * 2); /5t {RFE
num_write -= sector_remain; 17516 L) B0 ek
if(num_write > (SECTOR_SIZE / 2))

sector_remain = SECTOR_SIZE / 2; /I F—/MEXiEEEARE

else
sector_remain = num_write; IR —ANE XA LS 58
}
}
flash_lock(); 11 14

#ifdef WDT_EN
I AP EE AL
[
wdt_register_write_enable(TRUE);
wdt_divider_set(WDT_CLK_DIV_4);
wdt_reload_value_set(1000-1);

wdt_counter_reload();

*/
#endif
}

/**

* @brief write data using byte mode with checking M8 5 Hihik T 465 N8 & K 1 B

* @param write_addr: the address of writing Ry ap:hel

* @param p_buffer: the buffer of writing data Hm e st

* @param num_write: the number of writing data 75(8 )3 (5t /2 5 A1 8 S 58 41~ %%)

* @retval none

*/
void flash_write_byte(uint32_t write_addr, uint8_t *p_buffer, uint16_t num_write)
{

uint32_t offset_addr; 112545 0X08000000 J [y Hisdil:

uint32_t sector_position; /)5 X i
uint16_t sector_offset; /X W mFE Hilk(16 At 5)
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uint16_t sector_remain;  //f5 X PRI 4 Hahk(16 77 5)
uint16_ti;

flash_unlock(); )2
offset_addr = write_addr - FLASH_BASE;  //szBr{m#s Hidik
sector_position = offset_addr / SECTOR_SIZE;  //FE Xl 0~512
sector_offset = (offset_addr % SECTOR_SIZE);  //7E8 X N R (2 A1 NEARFAL), BIARE— T 5 2 /b2
sector_remain = SECTOR_SIZE - sector_offset;  //)3 X F 443 [f] K/
if(num_write <= sector_remain)
sector_remain = num_write; /AKX Ti% 5 X G H
while(1)
{
#ifdef WDT_EN
[* disable register write protection */
wdt_register_write_enable(TRUE);
wdt_divider_set(WDT_CLK_DIV_256);
wdt_reload_value_set(Oxfff);/* & [ 1 A ¥ & ek ¥/
wdt_counter_reload();/* M4 */
#endif
flash_read_byte(sector_position * SECTOR_SIZE + FLASH_BASE, flash_byte_buf, SECTOR_SIZE); //iE 1 # A 3
X A 2
for(i = 0; i < sector_remain; i++) IR 58 H
{
if(flash_byte_buf[sector_offset + i] |= 0xff)
break;// 75 B #E kR
}
if(i < sector_remain)// & H# R
{
#ifdef WDT_EN
wdt_counter_reload(); /* M¥ */
#endif
flash_sector_erase(sector_position * SECTOR_SIZE + FLASH_BASE);//#Z XA [X
for(i = 0; i < sector_remain; i++)
{
flash_byte buffi + sector_offset] = p_bufferi]; 115 )
}
#ifdef WDT_EN

wdt_counter_reload(); /* M */

#endif
flash_write_byte _nocheck(sector_position * SECTOR_SIZE + FLASH_BASE, flash_byte_buf, SECTOR_SIZE);//
BN X
}
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else

{
#ifdef WDT_EN

wdt_counter_reload(); /* "&%) */

#endif
flash_write_byte_nocheck(write_addr, p_buffer, sector_remain);//'5 CL& #2571, B 5 N\ 5 X 43 (X 4]
}
if(num_write == sector_remain)
break;//'GN&EH |
elsel//GNLEWT
{
sector_position++; 1155 X bk 3 4
sector_offset = 0; IMmEALE N O
p_buffer += sector_remain; 11a % W%

write_addr += (sector_remain); /5t {RFE
num_write -= sector_remain; 175(16 L) B0 ek
if(num_write > (SECTOR_SIZE))

sector_remain = SECTOR_SIZE; =M XIEREEAE

else
sector_remain = num_write; HF—MHEXAUE%E T
}
}
flash_lock(); 14

#ifdef WDT_EN
P EE AL
[
wdt_register_write_enable(TRUE);
wdt_divider_set(WDT_CLK_DIV_4);
wdt_reload_value_set(1000-1);

wdt_counter_reload();

*/
#endif
}

/**

* @brief 5 flash p&EUAF B SRR ILE F 47 8RR E DI AR
* @param read_addr: ZF—NSHCREEREES 3 flash (WATLEHAL,
* @param _8pbuffer: 2 ANSHCHHE X flash I A G SO E R 25, ML EN 0),
* @param _16pbuffer: #=ANSHCAHE A flash 1R RIEH Cin SRt R ERE R 2 715, MIEA 0),
* @param num_read: 55 IUANNSECOR S NEHE AL
* @param _16bit_is_1_8bit_is_0: A A AR FEE TR IR ILER 1, WDE T H8E, Z0R8 0D,

*/
void flash_write_halfword_or_byte(uint32_t  write_addr,uint8_t*  _8bitpbuffer, uint16_t*_16bitpbuffer,uint16_t
D S B S S . 1 | I |
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num_write,uint8_t _16bit_is_1_8bit_is_0)

{
if(_16bit_is_1_8bit_is_0==0)
flash_write_byte(write_addr,_8bitpbuffer,num_write);
else
flash_write(write_addr,_16bitpbuffer,num_write);
}

Bisk —: B LU R AR E # bsp FE d1\examples\flash\flash_write_read\inc 3443 flash.h 4.

#include "at32f403a_407_board.h"

#define FLASH_SIZE 1024 ITi% AT32F4xx 1] FLASH 75 & KN4 A K)
#define WDT_EN IM8ie WDT HIH (1 R1Z A AT UG BIFE P R UAT 724 WDT 8 A7)

/** @defgroup FLASH_write_read_functions */
void flash_read(uint32_t read_addr, uint16_t *p_buffer, uint16_t num_read);
void flash_read_byte(uint32_t read_addr, uint8_t *p_buffer, uint16_t num_read);

void flash_read_halfword_or_byte(uint32_t read_addr,uint8_t *_8pbuffer, uint16_t *_16pbuffer,uint16_t num_read,uint8_t
_16bit_is_1_8bit_is_0);

void flash_write_byte nocheck(uint32_t write_addr, uint8_t *p_buffer, uint16_t num_write);
void flash_write_nocheck(uint32_t write_addr, uint16_t *p_buffer, uint16_t num_write);
void flash_write(uint32_t write_addr,uint16_t *p_Buffer, uint16_t num_write);

void flash_write_byte(uint32_t write_addr, uint8_t *p_buffer, uint16_t num_write);

void flash_write_halfword_or_byte(uint32_t write_addr,uint8_t* _8bitpbuffer, uint16_t*_16bitpbuffer,uint16_t
num_write,uint8_t _16bit_is_1_8bit_is_0);

KA. MCU [ A
ERAS . AT32F4 5]
FIRE: Flash, WDT
RINEE: L
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SCRSRR A P 52
H# W2 A5
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