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2, EEPROM £ X 514

A LL63TIDATA FLASH#R #2K 71 EEPROME A/ 28 FLASH . EEPROMI{ /7 .

2.1. GD32A50x FLASH f&j4

GD32A50x$2 ik =i£384KB /i FLASH, H:#bank0256KB, bank1 128KB. :ibhl-Flk /N
762-1. 384KB N FZEHAF FIAPHTIR »

R 2-1. 384KB [N FZZHBEFT K/

R Z K HuhkE KA (FF5)

20 0x0800 0000 - 0x0800 03FF 1KB
AR 0x0800 0400 - 0x0800 07FF 1KB
H20 0x0800 0800 - 0x0800 OBFF 1KB

bank0
2 255 1L 0x0803 FCO0O0 - 0x0803 FFFF 1KB

FAFE A7

2 256 1L 0x0804 0000 - 0x0804 03FF 1KB
25 257 1L 0x0804 0400 - 0x0804 07FF 1KB
2 258 1L 0x0804 0800 - 0x0804 OBFF 1KB

bank1
2 383 1L 0x0805 FCO0O0 - 0x0805 FFFF 1KB
B b HARINAE 0x0880 0000 - 0x0880 FFFF S4KEB

# 1 EEPROM -

2.2. EEPROM ¥iE 211 4514

% 2-2. FLASH ¥l & FEfs 551

Thke KA (FH)
FLASH T4 F 5ic 8
EEPROM EEPROM Wi #ibric 8
70 EEPROM T 45 #prid 8
EEPROM #i /s 2048
FLASH TU{s i bric 8
EEPROM EEPROM T fifric 8
il EEPROM TT 45 5 it 8
EEPROM ¥4z 2048




GigaDevice

AN132
FLASH ##l EEPROM
TR KN (T
FLASH Ti{# i Fric 8
EEPROM EEPROM G{JF4akric 8
T n EEPROM T 45 #Arid 8
EEPROM 4 2048




AN132

FLASH #4l. EEPROM

GigaDevice

3. FLASH ## EEPROM ;%
3.1. HSE

3.1.1. SHF

3.1.2.

Dhge

EEPROM_DATA_SIZE

14 EEPROM X/

EEPROM_FLASH_PAGE_NUM

{5 FH ) FLASH T4

FLASH_PAGE_SIZE

FLASH 1T k7

EEPROM_PAGE_SIZE

EEPROM T{ K /s

EEPROM_PAGE_DW_NUM

#7171 EEPROM 1,2 [ 307

EEPROM_PAGE_NUM

— T FLASH #4% f) EEPROM T1#{

EEPROM_BACKUP_SIZE

EEPROM #14 [X K/

EEPROM_BACKUP_END_ADDR

EEPROM £ 73 [X &5 AUt dil:

EEPROM_BACKUP_START_ADDR

EEPROM #/3 [X it i Hutik:

EEPROM_PAGE_HEAD_FLAG

EEPROM ji&#EFric

EEPROM_PAGE_END_FLAG

EEPROM % #itric

EEPROM_WORK_PAGE_FLAG

FLASH 111§ F¥xic

FLASH_PAGES_PER_EEPROM_PAGE

171 EEPROM 4.7 ) FLASH T%k

API 5B

K eeprom_init

B% %1 eeprom_init H T #1464 EEPROM #&473 [X , FE3RHC Y AT IETE A T EEPROM #5473 1 FLASH

TUAHXS 2 5 o

% 3-2. EEPROM #1444k

void eeprom_init(void)

{
uint16_ti = 0;
uint8_t flag_mark_num = 0;
uint64_t flag_work_page = 0;
uint8_t check_ff_flag = 0;

for(i = 0; i < EEPROM_FLASH_PAGE_NUM; i += FLASH_PAGES_PER_EEPROM_PAGE) {
flag_work_page = REG64(EEPROM_BACKUP_START_ADDR + i * FLASH_PAGE_SIZE);
check_ff flag = check f(EEPROM_BACKUP_START_ADDR + i * FLASH_PAGE_SIZE,
FLASH_PAGE_SIZE * FLASH_PAGES_PER_EEPROM_PAGE);
[* if the flash is without EEPROM_WORK_PAGE_FLAG but the page is not empty, erase

8
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the flash page */
if(((Oxfrffffifffffffff == flag_work_page) && (0x01 != check_ff flag)) || ((Oxffffffffffffffff !=
flag_work_page) && (EEPROM_WORK_PAGE_FLAG != flag_work_page))) {
eeprom_block_erase(EEPROM_BACKUP_START_ADDR + i * FLASH_PAGE_SIZE);
} else if(REG64(EEPROM_BACKUP_START_ADDR + i * FLASH_PAGE_SIZE) ==
EEPROM_WORK_PAGE_FLAG) {
[* find the flash page with EEPROM_WORK_PAGE_FLAG marked */
current_page = i;

flag_mark_num++;

}
/* no EEPROM_WORK_PAGE_FLAG is found */

if(flag_mark_num == 0) {
current_page = 0;
}
if(flag_mark_num > 1) {
/* the first block is not the marked page */
if( REG64(EEPROM_BACKUP_START_ADDRY) == Oxffffffffffffffff) {
if( REG64(EEPROM_BACKUP_START_ADDR + current_page * FLASH_PAGE_SIZE
+ 8 * 2) == EEPROM_PAGE_END_FLAG) {
r* erase the page whose index is current_page-
FLASH_PAGES_PER_EEPROM_PAGE(the forward EEPROM block) */
eeprom_block_erase(EEPROM_BACKUP_START_ADDR + (current_page -
FLASH_PAGES_PER_EEPROM_PAGE)*FLASH_PAGE_SIZE);
}else {
[* erase the page whose index is current_page, because
EEPROM_PAGE_END_FLAG is not found, and the data is incomplete, discard the data */
eeprom_block_erase(EEPROM_BACKUP_START_ADDR + current_page *
FLASH_PAGE_SIZE);
current_page -= FLASH_PAGES_PER_EEPROM_PAGE;
}
[* the first block is the marked block */
}else {
[* the marked block is the first block and the last block */
if(FLASH_PAGES_PER_EEPROM_PAGE != current_page) {
if(REG64(EEPROM_BACKUP_START_ADDR + 8 * 2) ==
EEPROM_PAGE_END_FLAG){
eeprom_block_erase(EEPROM_BACKUP_START_ADDR + current_page *
FLASH_PAGE_SIZE);
current_page = 0;
}else {
eeprom_block_erase(EEPROM_BACKUP_START_ADDR);
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[* the marked block is the first block and the second block */
}else {
if( REG64(EEPROM_BACKUP_START_ADDR + current_page *
FLASH_PAGE_SIZE + 8 * 2) == EEPROM_PAGE_END_FLAG){
eeprom_block_erase(EEPROM_BACKUP_START_ADDRY);
}else {
eeprom_block_erase(EEPROM_BACKUP_START_ADDR + current_page *
FLASH_PAGE_SIZE),
current_page = 0;

¥ eeprom_write

K%L eeprom_write TR 51 AT o] S b, R EHES 20 R FLASH ik, 3 E0ZM %
I N3 ee_addr /214l EEPROM Hbtik, i)y 0-135.

% 3-3. EEPROM E & #

uint8_t eeprom_write(uint16_t ee_addr, uint8_t *data, uint16_t size)
{
uint8_t ee_state = 0x01, i = 0;
uint32_t block_addr = 0, ee_data_addr = 0;
uint64_t temp_flag = O;
uint16_t tmp_size = 0, addr_tmp = 0;
uint8_t *p_tmp = data;
if(ee_addr + size > EEPROM_DATA_SIZE) {
ee_state = 0x00;
size = EEPROM_DATA_SIZE - ee_addr;
}
eeprom_read(0, (uint8_t *)record_buf, EEPROM_DATA_SIZE);
tmp_size = size;
addr_tmp = ee_addr;
[* refresh the data in EEPROM */
while(tmp_size--) {
((uint8_t *)record_buf)[addr_tmp++] = *p_tmp++;
}
/* find the block start address to write data */
if(OXFFFFffFfffff  |= REG64(EEPROM_BACKUP_START ADDR + current_page *
FLASH_PAGE_SIZE + 8)X
if(EEPROM_FLASH_PAGE_NUM - FLASH_PAGES_PER EEPROM_PAGE) ==

current_page){

10
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current_page = 0;
telse{
current_page = current_page + FLASH_PAGES_PER_EEPROM_PAGE;

}

block_addr = EEPROM_BACKUP_START_ADDR + current_page * FLASH_PAGE_SIZE + 8;

ee_data_addr = block_addr + 8 * 2;

temp_flag = EEPROM_WORK_PAGE_FLAG;

if(0 == flash_program(block_addr - 8, &temp_flag, 1)) {
ee_state = 0x00;

}

[* write the EEPROM_PAGE_HEAD_FLAG */

temp_flag = EEPROM_PAGE_HEAD_FLAG;

if(0 == flash_program(ee_data_addr - 8 * 2, &temp_flag, 1)) {
ee_state = 0x00;

}

[* write the data */

if(0 == flash_program(ee_data_addr, record_buf, EEPROM_PAGE_DW_NUM)) {
ee_state = 0x00;

}

/* read back data */

flash_read_word(ee_data_addr, (uint8_t *)record_buf, EEPROM_DATA_SIZE);

tmp_size = size;

addr_tmp = ee_addr;

while(tmp_size--) {
/* check the data */
if(((uint8_t *)record_buf)[addr_tmp++] != *data++) {

ee_state = 0x00;

}
/* write the EEPROM_PAGE_END_FLAG */

if(ee_state == 0x01) {
temp_flag = EEPROM_PAGE_END_FLAG;
if(0 == flash_program(ee_data_addr - 8, &temp_flag, 1)) {
ee_state = 0x00;

}
if(ee_data_addr == block_addr + 8 * 2) {
if(block_addr == EEPROM_BACKUP_START_ADDR + 8) {
[* the current page is the last flash page */
eeprom_block_erase(EEPROM_BACKUP_START_ADDR

(EEPROM_FLASH_PAGE_NUM - FLASH_PAGES_PER_EEPROM_PAGE)*FLASH_PAGE_SIZE);

}else {

+
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/* the current page is not the last flash page */
eeprom_block_erase(EEPROM_BACKUP_START_ADDR  +  (current_page -
FLASH_PAGES_PER_EEPROM_PAGE)*FLASH_PAGE_SIZE);
}
}
return ee_state;
}
K% eeprom_read
PR eeprom_read AT Ml EEPROM #&43 X B A . 1S ZREUMAS ee_addr &
EEPROM #ihit, 3y A 0-135.
% 3-4. EEPROM £ &%
uint8_t eeprom_read(uint16_t ee_addr, uint8_t *data, uint16_t size)
{
uint8_tee_state=1,i=0;
uint32_t page_addr, ee_data_addr;
/* find the page start address to write data */
page_addr = EEPROM_BACKUP_START_ADDR + current_page * FLASH_PAGE_SIZE + 8;
I* locate at the address to read data */
ee_data_addr = page_addr + 8 * 2;
iflee_addr + size > EEPROM_DATA_SIZE) {
ee_state = 0x00;
size = EEPROM_DATA_SIZE - ee_addr;
}
/* read data */
flash_read_word(ee_data_addr + ee_addr, data, size);
return(ee_state);
}
3.1.3. TSR
MATE EEPROM {5 85— A 5414k 16 . 5 NHUR W1 & 3-1. sE5H#TUR.
& 3-1. EEHE
faints_t Aata(2045] = [0%0D, Ox01, 0%02, 0x03, O%0Z, Dx0S, O%06, 0x07, OX08, 0x05, Dx0A, O%08, 0x0C, 0%OD, DXOE, OXOF,

------ ---0xl0, -0x11, -0x12, -0x13, - 0x14, -0x15, -0xl16, -0x17, 0x18, 0x19%, -0xla, -0xlB, -0xlC, 0xl1D, -0x1E, -0x1F

...... Y

0500 2 3-5. Jid demo fli 7w
& 3-5. Wik demo

int main(void)

{

fmc_unlock();

ob_unlock();

12
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/* configure the data flash size as 64k */
if(0x10000 != dflash_size_get()){
ob1_eeprom_parameter_config(OB1CS_DF_64K_EF_ 0K, OB1CS_EPSIZE_NONE);
ob_reset();
}
ob_lock();
fmc_lock();
gd_eval_led_init(LED1);
gd_eval_led_init(LED2);
eeprom_init();
eeprom_read(0, data_read, 2048);
for(int i=0; i<16; i++){
data[0] = i;
eeprom_write(0, data, 2048);
eeprom_read(0, data_read, 2048);
if(SUCCESS != byte_memory_compare(data, data_read, 2048)) {
gd_eval_led_on(LED2);
return ERROR;

}
gd_eval_led_on(LED1);
while(1) {

}

}

MR 45 5 4 £ 3-2. EEPROM £ £ X 357
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& 3-2. EEPROM % #} X $(#

0x08800400:
0x08800430:
0x08800460:
0x088004%590:
0x088004C0;
0x088004F0:
0x08800520:
0x08800550:
0x08800580:
0x088005B0:
0x088005EQ:
0x08800610:
0x08800640:
0x08800670:
0x0838006A0:
0x088006D0:
0x08800700:
0x08800730:
0x08800760:
0x08800790:
0x088007CO:
0x088007F0:
0x08800820:
0x08800850:
0x08800880:
0x088008B0:
0x088008EQ:
0x08800910:
0x08800940:
0x08800970;
0x08800%A0:
0x08800%9D0:
0x08800R00:
0x038300A30:
0x08800A60:
0x08800A%0:
0x08800ACO:
0x08800AF0:
0x08800B20:
0x08800B50:
0x08800B80:
0x08800BBO:
0x08800BED:
0x08800C10;

FOFOFOFOQ
1B1A1918
Q0000000
00000000
00000000
00000000
00000000
00000000
Q0000000
00000000
00000000
00000000
00000000
00000000
Q0000000
00000000
00000000
00000000
00000000
00000000
Q0000000
Q0000000
00000000
00000000
00000000
00000000
Q0000000
Q0000000
00000000
00000000
00000000
00000000
00000000
Q0000000
00000000
00000000
00000000
00000000
00000000
Q0000000
00000000
00000000
00000000
00000000

LSSRAS5L
1F1E1DIC
QOO00000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
QOO00000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
QOO00000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
QOO00000
QOO00000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
QOO00000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
QOO00000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
QOO00000
Q0000000
Q0000000
Q0000000
Q0000000

FOFOFOQFQ
[s[sTs]sTs]s]u]s]
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00QQoo00
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
[s[sTs]sTs]s]u]s]
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00QQoo00
00000000
00000000
00000000
00000000
00000000
FEFFFFFE

LARRSSSS
Q0000000
Q0000000
00000000
00000000
00000000
00000000
00000000
Q0000000
00000000
00000000
00000000
00000000
00000000
Q0000000
00000000
00000000
00000000
00000000
00000000
Q0000000
Q0000000
00000000
00000000
00000000
00000000
Q0000000
Q0000000
00000000
00000000
00000000
00000000
00000000
Q0000000
00000000
00000000
00000000
00000000
00000000
Q0000000
00000000
00000000
00000000
FEEEFEFE

FOFOFOFO
Qo000000
QoOo0000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
QoOo0000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
QoOo0000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
QoOo0000
QoOo0000
Q0000000
Q0000000
Q0000000
Q0000000
Qo000000
QoOo0000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
QoOo0000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
QoOo0000
Q0000000
Q0000000
Q0000000
FFFFFEEE

SS5S5LRLL
oIl u]u]s]
Q0oooo0g
00000000
Q0000000
00000000
Q0000000
Q0000000
Q0oooo0g
00000000
00000000
00000000
00000000
Q0000000
Q0oooo0g
00000000
00000000
00000000
00000000
Q0000000
Q0oooo0g
Q0oooo0g
00000000
Q0000000
00000000
Q0000000
oIl u]u]s]
Q0oooo0g
00000000
Q0000000
00000000
Q0000000
Q0000000
Q0oooo0g
00000000
00000000
00000000
00000000
Q0000000
Q0oooo0g
00000000
00000000
00000000
FEEFFFFE

03020100
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
FEFEFEFE

07060504
Q0000000
QoOo0000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
QoOo0000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
QoOo0000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
QoOo0000
QoOo0000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
QoOo0000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
QoOo0000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
QoOo0000
Q0000000
Q0000000
Q0000000
FFFFFEEE

OBOAOSOE
[sIsTs Tl ulu]u]
QoQoo000
00000000
Q0000000
0QQQO0o00
QQ0o0000
QQ0o0000
QoQoo000
00000000
00000000
0QQQO0o00
QQQQoo00
QQ0o0000
QoQoo000
00000000
00000000
0QQQO0o00
0QQQO0o00
QQ0o0000
QoQoo000
QoQoo000
00000000
Q0000000
0QQQO0o00
QQ0o0000
[sIsTs Tl ulu]u]
QoQoo000
00000000
Q0000000
0QQQO0o00
QQ0o0000
QQ0o0000
QoQoo000
00000000
00000000
0QQQO0o00
QQQQoo00
QQ0o0000
QoQoo000
00000000
00000000
0QQQO0o00
FEFFFFFE

OF0QEQDOC
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
FEEFFEEE

13121110
QQo00000
QoOo0000
Q0000000
Q0000000
00000000
Q0000000
Q0000000
QoOo0000
Q0000000
Q0000000
00000000
Q0000000
Q0000000
QoOo0000
Q0000000
Q0000000
00000000
00000000
Q0000000
QoOo0000
QoOo0000
Q0000000
Q0000000
00000000
Q0000000
QQo00000
QoOo0000
Q0000000
Q0000000
00000000
Q0000000
Q0000000
QoOo0000
Q0000000
Q0000000
00000000
Q0000000
Q0000000
QoOo0000
Q0000000
Q0000000
00000000
FFFFEEEE

17161514
[sIsTsToToTulu]u]
QoQoo000
00000000
Q0000000
QQQQOoo00
QQQo0000
QQQo0000
QoQoo000
00000000
00000000
QQQQOoo00
QQQQoo00
QQQo0000
QoQoo000
00000000
00000000
QQQQOoo00
QQQQOoo00
QQQo0000
QoQoo000
QoQoo000
00000000
Q0000000
QQQQOoo00
QQQo0000
[sIsTsToToTulu]u]
QoQoo000
00000000
Q0000000
QQQQOoo00
QQQo0000
QQQo0000
QoQoo000
00000000
00000000
QQQQOoo00
QQQQoo00
QQQo0000
QoQoo000
00000000
00000000
QQQQOoo00
FEFFFFFE

14



AN132
FLASH #4l. EEPROM

GigaDevice
4. & NyiLd
K41, [REFE
MRS, i B H3
1.0 B IR A 2023 4205 A 30 H

15



e AN132

GigaDevice FLASH 1‘3“3?& EEPROM

Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This document, including any
product of the Company described in this document (the “Product”), is owned by the Company under the intellectual property laws and
treaties of the People’s Republic of China and other jurisdictions worldwide. The Company reserves all rights under such laws and
treaties and does not grant any license under its patents, copyrights, trademarks, or other intellectual property rights. The names and

brands of third party referred thereto (if any) are the property of their respective owner and referred to for identification purposes only.

The Company makes no warranty of any kind, express or implied, with regard to this document or any Product, including, but not
limited to, the implied warranties of merchantability and fitness for a particular purpose. The Company does not assume any liability
arising out of the application or use of any Product described in this document. Any information provided in this document is provided
only for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality
and safety of any application made of this information and any resulting product. Except for customized products which has been
expressly identified in the applicable agreement, the Products are designed, developed, and/or manufactured for ordinary business,
industrial, personal, and/or household applications only. The Products are not designed, intended, or authorized for use as components
in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, atomic energy control
instruments, combustion control instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments,
life-support devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution
control or hazardous substances management, or other uses where the failure of the device or Product could cause personal injury,
death, property or environmental damage ("Unintended Uses"). Customers shall take any and all actions to ensure using and selling
the Products in accordance with the applicable laws and regulations. The Company is not liable, in whole or in part, and customers
shall and hereby do release the Company as well as it's suppliers and/or distributors from any claim, damage, or other liability arising
from or related to all Unintended Uses of the Products. Customers shall indemnify and hold the Company as well as it's suppliers
and/or distributors harmless from and against all claims, costs, damages, and other liabilities, including claims for personal injury or

death, arising from or related to any Unintended Uses of the Products.

Information in this document is provided solely in connection with the Products. The Company reserves the right to make changes,

corrections, modifications or improvements to this document and Products and services described herein at any time, without notice.

© 2023 GigaDevice — All rights reserved
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