GigaDevice Semiconductor Inc.

GD32E23x %% FLASH ##l EEPROM

VAR AT
AN196
1.0 A
(2024 3 )



‘ AN196

GigaDevice GD32E23x %% FLASH ###l EEPROM
H %

= 555 OO ORRORRURRR 2
BIZRE] .ottt ettt ettt ettt 3
a1 [F TR UUUUURRRROR 4
1 1157 RO 5
2. EEPROM BABIXLEM ..o 6
2.1, GD32E23X FLASH fH AN o .oveeeeeceeeeeeeeeeeeeeeee e 6
2.2, EEPROM BIBEBABEER ...coovieeeeeeeeeeeee et 6
3. FLASH I EEPROM J5ZE ...ttt 7
3. BRI oottt 7
B A0, BHE oot 7
TR 0 S = < . TR 7
3.1.3. N R 1

N ¥ N - TR 13



&

GigaDevice

AN196
GD32E23x %% FLASH #i3l, EEPROM

B 31 EEHE ...
& 3-2. EEPROM & X $i8

Bz 3l



‘ AN196

GigaDevice GD32E23x %741 FLASH #%4l EEPROM

KRR

R 2-1. 128KB [NAFZEHIBEFIK /N

.......................................................................................................... 6
222  FLASH TUHIEZET .ottt 6
BT T OO 7
22 3-2. EEPROM HJZEM ..ottt ettt ettt n et en et e 7
Z2 3-3. EEPROM B BRZ .......cooeieeeeeeee ettt sttt n ettt n sttt n et en e en et 9
2 3-8, EEPROM BEBRZ ......oovoeeeeeeeeeeeeee ettt en et en e 11
B T T i 1= 1 1T YRR 11
G I T Ny 5 L <R 13



&

GigaDevice

AN196
GD32E23x %% FLASH #i3l, EEPROM

1.

(Pl

FLASH 1 EEPROM # 2k 7 K1tk f A7 4%, ER 5 8518 2> R . FLASH #1 EEPROM i
KX G2 R 77 XA R, EEPROM AT DA% =45 AT #EBR, {H FLASH Se/MEBR AR TT, —
TUBH AN T HE L K F3. FLASH 1 EEPROM #5 &k € 7 EEPROM & & /)
B Har ki, M FLASH #FEAEH K, HESHHE.

f£ MCU EM=HE LT, ALK FLASH #4l EEPROM SKREE(RMAS . A A4 Tk
H FLASH #4ll EEPROM [#17J7i%, SEEl | EEPROM 5 5 #H AT R & 0L, wI By 1k & A7 sl
R AR EE 2K, 2R K FLASH f7i# 2 (Al ok, EEPROM LRSS .



0 AN196

GigaDevice GD32E23x %741 FLASH #%4l EEPROM

2. EEPROM &1 X 514
AL 563 FLASHE 2K EEPROM kA 48 FLASHELHIEEPROMI /5 1=
2.1. GD32E23x FLASH fiift

GD32E23x3R {1t Bi5128KB H -FLASH. JLHihkFiIk /N1 22-1. 128KB KR HERIA T
N o

R 2-1. 128KB NAFEHBEF K/

INAESR 2R Bk R KNEFT)
Page 0 0x0800 0000 - 0x0800 03FF 1KB
Page 1 0x0800 0400 - 0x0800 07FF 1KB
Page 2 0x0800 0800 - 0x0800 OBFF 1KB

TN

Page 127 0x0801 FCOO - 0x0801 FFFF 1KB
RN 5 SHE# 75 | Ox1FFF ECO0 - Ox1FFF F7FF 3KB
by RN RIS 0x1FFF F800 - Ox1FFF F80F 16B
— KM gm R OTP=Hi 0x1FFF_7000~0x1FFF_73FF 1KB

2.2. EEPROM ¥iE 211 4514

# 2-2. FLASH BHEEH
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FLASH T #5710 8

EEPROM EEPROM Tl HU4ric 8

7o EEPROM T 45 #prid 8
EEPROM %4 2048

FLASH TU{s i bric 8

EEPROM EEPROM T fifric 8

W1 EEPROM T4 Ric 8
EEPROM %4 2048

FLASH TU{# F#FRic 8

EEPROM EEPROM Tl F-4G#Ric 8

Jn EEPROM T 45 Hibxid 8
EEPROM #i#f& 2048




&

AN196

GD32E23x %% FLASH #i3l, EEPROM

GigaDevice
3. FLASH ##{ EEPROM F %
3.1. Bk
3.1.1. SHUR
R 31. BHHE
B Bi):i
EEPROM_DATA_SIZE 4l EEPROM K/
EEPROM_FLASH_PAGE_NUM fii F i) FLASH T3
FLASH_PAGE_SIZE FLASH T K/
EEPROM_PAGE_SIZE EEPROM T K/
EEPROM_PAGE_DW_NUM T EEPROM & X731
EEPROM_PAGE_NUM — 1 FLASH 6.7 ') EEPROM 1%
EEPROM_BACKUP_SIZE EEPROM ## [X K/IN
EEPROM_BACKUP_END_ADDR EEPROM -y [X 45 ik
EEPROM_BACKUP_START_ADDR EEPROM #> [X 2 4 tik
EEPROM_PAGE_HEAD_FLAG EEPROM jiZ4f#rid
EEPROM_PAGE_END_FLAG EEPROM % JifRic
EEPROM_WORK_PAGE_FLAG FLASH T FH bric
FLASH PAGES PER_EEPROM_PAGE 471 EEPROM £ 1] FLASH 1%
3.1.2. APl R %

B eeprom _init

A% eeprom_init Fl T #1451 EEPROM 43 X, F-3RE 24 /1 1E7E F F EEPROM #5171 FLASH

RN 5

% 3-2. EEPROM #]54t.

void eeprom_init(void)

{
uintlé_ti=0;
uint8_t flag_mark_num = 0;
uint64_t flag_work_page = 0;
uint8_t check_ff flag = 0;

the flash page */

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_ff(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
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if(((Oxfrffffffffffffff == flag_work_page) && (0x01 !'= check_ff flag)) || ((Oxfffffffffffffff =
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_ADDR) == Oxffffffffffffffff) {
if(REG64(EEPROM_BACKUP_START_ADDR + current_page * FLASH_PAGE_SIZE
+8*2) == EEPROM_PAGE_END_FLAG) {
I* 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);
}

/* the marked block is the first block and the second block */

}else {
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if(REG64(EEPROM_BACKUP_START_ADDR + current_page *

FLASH_PAGE_SIZE + 8 * 2) == EEPROM_PAGE_END_FLAG) {
eeprom_block_erase(EEPROM_BACKUP_START_ADDR);
}else {
eeprom_block_erase(EEPROM_BACKUP_START_ADDR + current_page *
FLASH_PAGE_SIZE);
current_page = 0;

¥ eeprom_write

%L eeprom_write Fl TR 51 Muinl S Hbl, JREEEES BN R FLASH ik, JER0ZE5L
I\ ee_addr £ EEPROM #uli:, JEHy 0-135.

% 3-3. EEPROM B & ¥
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 = 0O;
uintlé_t tmp_size = 0, addr_tmp = 0;
uint8_t *p_tmp = data;
if(lee_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(Oxfffffffffffffff != REG64(EEPROM_BACKUP_START_ADDR + current_page *

FLASH_PAGE_SIZE + 8){
if(EEPROM_FLASH_PAGE_NUM - FLASH_PAGES_PER_EEPROM PAGE) ==
current_page){
current_page = 0;
telse{
current_page = current_page + FLASH_PAGES_PER_EEPROM_PAGE;
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}
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, &emp_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, &emp_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(lee_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 {

/* 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);

}
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3.1.3.

}

return ee_state,

¥ eeprom_read

P2 eeprom_read HTi:HL EEPROM #%0 X HofT EdE . R ZBEBIIANS ee_addr 2
EEPROM i, &[N 0-135.

% 3-4. EEPROM 3R %
uint8_t eeprom_read(uintl6_t ee_addr, uint8_t *data, uintl6_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;
/* locate at the address to read data */
ee_data_addr = page_addr + 8 * 2;
if(ee_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);

kg R
MPARTE EEPROM H (B 8 —/NE453E 16 k. BB & 3-1. EE5HET .
31. EEHE

Puint8_t data[2048] = {0x00, 0x01, -0x02, 0x03, -0x04, 0x05, 0x06, 0x07, 0x08,  0x09, O0xO0A, O0x0B, 0x0C, 0x0D, -0x0E, 0xOF,

0x17, 0x18, 0x19, -0xlA, 0xlB, 0x1C, 0xl1D, -Ox1E, O0xlF

0x10, -0x11l, -Ox12, 0x13, 0Ox14,  0x1S, Oxle,

3

RISz 3-5. Wit demo Fizr.
% 3-5. Wik demo

int main(void)

{

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;

11
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}

}

eeprom_write(0, data, 2048);

eeprom_read(0, data_read, 2048);

if(SUCCESS != byte_memory_compare(data, data_read, 2048)) {
gd_eval_led_on(LED?2);
return ERROR,;

gd_eval_led_on(LED1);
while(1) {

Mk Es Ftn & 3-2. EEPROM 4 X H#% -
& 3-2. EEPROM %4} X $18

0x08010400:
0x08010434:
0x08010468:
0x0801049C:
0x080104D0:
0x08010504:
0x08010538:
0x0801056C:
0x080105A0
0x080105D4:
0x08010608:
0x0801063C:
0x08010670:
0x08010624:
0x080106D8 :
0x0801070C
0x08010740:
0x08010774:
0x0S0107AS:
0x080107DC:
0x08010810:
0x08010844:
0x08010878:
0x080108AC:
0x0S0108ED:
0x05010914:
0x08010948:
0x0801097C:
0x080109B0:
0x080109E4
0x08010A18:
0x08010A4C:
0x03010A80
0x08010AB4
0Ox08010RES:
0x08010B1C:
0x08010B50
0x08010B84:
0x08010BBS:
0x0S010BEC:
0x08010C20:

Cunoninc~ca.

FOFOFOQFO
1F1ELDIC
[eleleleleleloln)
[slsls]s]s]slsls)
[sIsss]s]slsls)
[eIsIsIsTsTvIly)
00000000
00000000
[eleleleleleloln)
[eleleleleleloln)
[slsls]s]s]slsls)
[sIsss]s]slsls)
[eIsIsIsTsTvIly)
00000000
00000000
[eleleleleleloln)
[eleleleleleloln)
[slsls]s]s]slsls)
[sIsss]s]slsls)
[eIsIsIsTsTvIly)
[eIsIsIsTsTvIly)
00000000
[eleleleleleloln)
[eleleleleleloln)
[slsls]s]s]slsls)
[sIsss]s]slsls)
[eIsIsIsTsTvIly)
[eIsIsIsTsTvIly)
00000000
[eleleleleleloln)
[eleleleleleloln)
[slsls]s]s]slsls)
[sIsss]s]slsls)
[eIsIsIsTsTvIly)
[eIsIsIsTsTvIly)
00000000
00000000
[eleleleleleloln)
[slsls]s]s]slsls)
[sIsss]s]slsls)
FFFFFFEF

ASSRASSR
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
FFFFFFFF

FOFOFOFD
00000000
00000000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
00000000
00000000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
00000000
00000000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
00000000
00000000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
00000000
00000000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
00000000
00000000
Q0000000
Q0000000
FFFFFFFF

BRRAS55S
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
FFFFFFFF

FOFOFOFD
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
FFFFFFFF

S5555RRAN
00000Q0o0
00000000
[slsslsTsTsTsls)
[sIsIsssTsTsls)
[IsIs s Ts T I ly)
00000000
00000000
00000Q0o0
00000000
[slsslsTsTsTsls)
[sIsIsssTsTsls)
[IsIs s Ts T I ly)
00000000
00000000
00000Q0o0
00000000
[slsslsTsTsTsls)
[sIsIsssTsTsls)
[IsIs s Ts T I ly)
[IsIs s Ts T I ly)
00000000
00000Q0o0
00000000
[slsslsTsTsTsls)
[sIsIsssTsTsls)
[IsIs s Ts T I ly)
[IsIs s Ts T I ly)
00000000
00000Q0o0
00000000
[slsslsTsTsTsls)
[sIsIsssTsTsls)
[IsIs s Ts T I ly)
[IsIs s Ts T I ly)
00000000
00000000
00000000
[slsslsTsTsTsls)
[sIsIsssTsTsls)
FFFFFFEF

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
FFFFFFFF

07060504
00000000
00000000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
00000000
00000000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
00000000
00000000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
00000000
00000000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
00000000
00000000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
00000000
00000000
Q0000000
Q0000000
FFFFFFFF

0BOAOS0E
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
FFFFFFFF

OFOEODOC
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
FFFFFFFF

13121110
00000000
00000000
elslsTsTsTslsls)
[slsIsTsTsTlsls)
Q0000000
00000000
00000000
00000000
00000000
elslsTsTsTslsls)
[slsIsTsTsTlsls)
Q0000000
00000000
00000000
00000000
00000000
elslsTsTsTslsls)
[slsIsTsTsTlsls)
Q0000000
Q0000000
00000000
00000000
00000000
elslsTsTsTslsls)
[slsIsTsTsTlsls)
Q0000000
Q0000000
00000000
00000000
00000000
elslsTsTsTslsls)
[slsIsTsTsTlsls)
Q0000000
Q0000000
00000000
00000000
00000000
elslsTsTsTslsls)
[slsIsTsTsTlsls)
FFFFFEFF

17161514
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
FFFFFFFF
FFFFFFFF

1B1A1918
00000000
00000000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
00000000
00000000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
00000000
00000000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
00000000
00000000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
00000000
00000000
Q0000000
Q0000000
Q0000000
Q0000000
Q0000000
00000000
00000000
Q0000000
FFEFEFEFF
FFFFFFFF
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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.

© 2024 GigaDevice — All rights reserved
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