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3. HF R4 #Hr (Technical Analysis)
3.1 ] BB ARHD %€ hL

XfF: easyflash/src/ef utils.c
B ef find sec using end addr ()



/**

* Find the current flash sector using end address by continuous OxFF.
*/

uint32_t ef_ find sec_using end addr (uint32_t addr, size t sec_size) {
#define READ_BUF_SIZE 32

uint32_t start = addr, continue ff = 0, read buf size = 0, i;
uint8_t buf[READ BUF SIZE];

EF_ASSERT (READ BUF SIZE % 4 == 0);

/* counts continuous OxFF which is end of sector */
while (start < addr + sec_size) {
if (start + READ BUF SIZE < addr + sec_size) {
read _buf size = READ BUF SIZE;
} else {
read_buf_size = addr + sec_size - start;
}
ef port_read(start, (uint32_t *)buf, read buf size);
for (i = 0; 1 < read _buf size; i++) {

if (buf[i] == OxFF) {
continue ff++; /7 FHGIE, WhEAE 4 MfEE
} else {

continue_ ff = 0;

}

start += read buf size;

/* calculate current flash sector using end address */
if (continue ff == sec size) {
return addr >= 4 ? addr - 4 : 0;
} else if (continue ff >= 4) {
/x FBHTE: RXMFFLE </
return (addr + sec size - continue ff) * 4 / 4 - 4;
/*
* ¥ continue ff = 5 Hf:
* JREMA = addr + sec _size - 9 (E 4 FIHXF)
*/
} else {
return addr + sec_size - 4;
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// STM32 Z%FM RM0008, Section 3.2.3 Flash programming
// "A write operation to the Flash memory is performed by word (4 bytes)"
// "The write address must be aligned to a word boundary (addr[1:0] = 00)"
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0x...02 10 EXMF  RWERE
0x...03 11 EXFF  RWRE
0x...05 01 EXFF  RWRE
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1. B STM32F107VC FRIR
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// ef port.c
EfErrCode ef port erase(uint32_t addr, size_t size) ({
/1o RERES .
for (i = 0; i < erase pages; i++) {
flash status = FLASH ErasePage(addr + (PAGE_SIZE * 1i));

// I FEEERRE LAVl F B H
if (1 == 0) {
volatile int wait = 1;

while (wait); // UEFa)liE

}

2. BITIER, TEWALFSINE
3. B bE, HAHESARH
4. MBENGER

Jik B R (HERE)

// DR

void test alignment bug(void) {
// B SERR

// EWRBEXEANE oxFr HiE

uint32_t test_addr = 0x08015000; // W& XiELH
uint32_t test_data[512]; // 2048 FF

// 1. BHUEAEE (BT 7 FWA oxFE, HAABEHIEGE)
memset ((uint8_t*)test _data, OxFF, 7);
memset ( (uint8_t*)test data + 7, 0x55, 2048 - 7);

// 2. BNIREEE (TEEER)
// ... Flash BARE ...

// 3. WM ef find sec using end addr
uint32_t result = ef find sec_using end_addr (test_addr, 2048);

// 4. RESRNFE
printf ("Calculated end address: 0x%08X\n", result);
printf ("Alignment check: %s\n",
(result $ 4 == 0) ? "PASS" : "FAIL (non-aligned!)");

// VilA%iH . FAIL (non-aligned!)
// BA continue ff = 7, result = test_addr + 2048 - 7 - 4 = JEXIFFHHE

}
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Calculated end address: 0x080157F5
Alignment check: FAIL (non-aligned!)
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uint32_t ef find sec_using end addr (uint32_t addr, size_t sec_size)
#define READ BUF SIZE 32

uint32_t start = addr, continue ff = 0, read buf size = 0, i;
uint8_t buf [READ BUF SIZE];

EF_ASSERT (READ BUF_SIZE % 4 == 0);
EF_ASSERT (sec_size % 4 == 0); /* BXKMBIA 4 FHXF */

/* counts continuous OxFF which is end of sector */
while (start < addr + sec_size) {
if (start + READ BUF_SIZE < addr + sec_size) {
read_buf_size = READ BUF_SIZE;
} else {
read buf size = addr + sec_size - start;
}
ef port read(start, (uint32_t *)buf, read buf size);
for (i = 0; 1 < read buf size; i++) {
if (buf[i] == OxFF) {
continue ff++;
} else {
continue ff = 0;

}
start += read_buf_size;

/* calculate current flash sector using end address */
if (continue ff == sec_size) {
/* all sector is O0xFF, so the sector is empty */
return addr >= 4 ? addr - 4 : 0O;
} else if (continue ff >= 4) ({
/*
* Calculate base address and ensure 4-byte alignment
* This handles partial erase caused by power failure
*/
uint32_t base addr = addr + sec_size - continue ff - 4;

/* FIX: Force word alignment by truncating down */
base_addr = (base_addr / 4) * 4;

return base addr;
} else {
/* less than 4 continuous OxFF, sector is full */

return addr + sec_size - 4;

{

B
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B easyflash/port/ef port.c




EfErrCode ef port write(uint32_t addr, const uint32_t *buf, size t size) {
EfErrCode result = EF NO ERR;

size_t i;

uint32_t read_data;

EF ASSERT (size % 4 == 0);

/* FIX: Add address alignment check */
if (addr % 4 != 0) {
EF DEBUG ("Warning: Write address 0x%08X is not word-aligned!\n", addr);
/* Align address down to word boundary */
addr = (addr / 4) * 4;
EF_DEBUG ("Adjusted to: 0x%08X\n", addr);

FLASH Unlock();
FLASH ClearFlag (FLASH FLAG_BSY | FLASH FLAG EOP | FLASH_FLAG PGERR | FLASH FLAG WRPRTERR) ;
for (i = 0; 1 < size; 1 += 4, buf++, addr += 4) {
FLASH ProgramWord(addr, *buf);
read_data = *(uint32_t *)addr;
if (read data != *buf) {
result = EF WRITE ERR;
break;

}
FLASH Lock();

return result;

637 R C:RBIN EBERE
T 3 B R 3

/**
* @brief Check and recover log area from power failure corruption

*
* @return EF NO ERR if log area is valid, EF ERASE ERR if recovery was needed
*/
EfErrCode ef log_check and recover (void) {
/* Check log start addr alignment */
if (log start _addr % 4 != 0) {
EF _DEBUG ("Log start address misaligned: 0x%08X\n", log start addr);
EF DEBUG ("Attempting recovery by cleaning log area...\n");
return ef log clean();

/* Check log end addr alignment */

if (log end addr % 4 != 0) {
EF DEBUG ("Log end address misaligned: 0x%08xX\n", log end addr);
EF_DEBUG ("Attempting recovery by cleaning log area...\n");
return ef log clean();

return EF NO_ERR;

/* Call this after ef log init() */
EfErrCode ef_ log_ init(void) {
/* ... existing init code ... */

/* Power failure recovery check */

result = ef log check and recover();

return result;
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7. WX AE (Verification)
7.1 H 63K

/* test ef alignment.c */

void test ef find sec using end_addr_ alignment (void) {
uint32_t test_addr = 0x08015000;
uint32_t result;

/* Test case 1l: All sector empty */

/* Mock: continue ff = sec size */

result = ef find sec using end addr (test addr, 2048);
TEST ASSERT EQUAL HEX32 (test addr - 4, result);
TEST_ASSERT_TRUE (result % 4 == 0);

/* Test case 2: Partial erase - 7 bytes (non-aligned) */
/* This simulates power failure during erase */

/* Mock: continue ff = 7 */

result = ef find sec using end addr(test addr, 2048);

TEST ASSERT TRUE (result % 4 == 0);

/* Expected: (test _addr + 2048 - 7 - 4) aligned down */
TEST_ASSERT EQUAL_HEX32 (test_addr + 2048 - 8 - 4, result);

/* Test case 3: Partial erase - 1 byte */

/* Mock: continue ff = 1 */

result = ef find sec_using end_addr (test_addr, 2048);
TEST ASSERT TRUE (result % 4 == 0);

/* Test case 4: Full sector (no OxFF at end) */

/* Mock: continue ff = 0 */

result = ef find sec using end addr (test addr, 2048);
TEST ASSERT EQUAL HEX32 (test addr + 2048 - 4, result);
TEST_ ASSERT_TRUE (result % 4 == 0);

void test_alignment_all_values (void) ({
/* Test all possible remainder values */
uint32_t test_addr = 0x08015000;

for (int ff count = 0; ff count <= 100; ff count++) {
/* Mock continue ff = ff count */
uint32_t result = ef find sec_using end_addr mocked(test_addr, 2048, ff count);

char msg[64];

snprintf (msg, sizeof (msg), "Failed at continue ff=%d, result=0x%08X",
ff count, result);

TEST ASSERT TRUE MESSAGE (result % 4 == 0, msqg);
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8. [t 3% (Appendix)
8.1 MR A5 &

Xt %2 UL
ef_utils.ceasyflash/src/ 1] BE T 7E S A
ef log.c easyflash/src/ HEThEESZH
ef_port.c easyflash/port/ FEHIEE
ef cfg.h easyflash/inc/ B H

N
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/* ef cfg.h */

#define EF_USING_LOG /* BRBEIR */

#define EF_ERASE MIN SIZE PAGE SIZE /* #FREAL: 1024 B 2048 */
#define LOG_AREA SIZE (10 * EF_ERASE MIN SIZE) /* HEXK/N */

/* elog flash cfg.h */
#define ELOG_FLASH USING_BUF_MODE /* BRGHER </
#define ELOG_FLASH BUF SIZE 1024 /* GIPXRA */

8.3 STM32 Flash i F & (%)

25 STM32F107 #fir
TUHERR IS 6] 20 - 40 ms
SR 20 - 40 ms
FHEME  30-70 us
TRHLSE b [X A B8 AT 3% -

8.4 23% K

. STM32F10x 2% F M (RM0008), Section 3: Flash memory

. EasyFlash 3C#%: https://github.com/armink/EasyFlash

. EasylLogger 3C#4: https://github.com/armink/EasyLogger

. AN2606: STM32 microcontroller system memory boot mode

B ON -

9. Bt %18 2 (Contact)

WERZH: [ERELIAR]
&R 75 K [IRA Hadk)
H#: 20244

GitHub Issues # £ :

e EasyFlash: https://github.com/armink/EasyFlash/issues



e EasylLogger: https://github.com/armink/EasyLogger/issues
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