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%o VMR MiniUSB £ CHE N i rEdi . SR AT 51 IZE N B9 BL & GD-Link.
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ek 51 iR
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»
3. NEE:]

PPAGARAE A Mini USB 241 5V M. T~ 3R 2P IR 5 244 ) GD-Link 1., fEE#
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uVision5 B & ], 1AR i) T 23T IAR Embedded Workbench for ARM 8.32.1 6] 4
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5.

5.1.

5.1.1.

5.1.2.

5.2.

5.2.1.

5.2.2.

5.3.

5.3.1.

BRI 4558
GPIO W/KAT

DEMO HH
EAMIIFEEFRE T GD32 MCU [AILL R IhfE:

B 5] GPIO ##ii LED
B 22> fd ] SysTick 7745 1ms [ ZER}

GD32E231K-EVAL FF &M 4 1 4~ LED. LEDL it GPIO ##2 . XA A E
2 0555 LED.,
DEMO #ATE R

N #EfEF<01_GPIO_Running_LED>F|FF &4k I, LED1 %3k% 1000ms sist, SRJEHEK,
1000ms J5, MEEFX/NITR.

GPIO ###HHRK

DEMO H
XAMIIFEALFE T GD32 MCU UL R IhfE:

B 20)fE R GPIO #5Hi] LED Fldgdg
B ZO){E SysTick P4 1ms (K] IR

GD32E231K-EVAL JFAHH =AM &AM — LED. X =M% Reset %4, Wakeup
J55E, Userkey %4, LED1 it GPIO .

ARG IR E A8 Wakeup #2535 LED1. 4%~ Wakeup #2482, K43l 10 b
G, BRI NEN 1, K254 100ms. BRI 10 35 AN, 0 S A
RN 1 o L% T, JF 5 LEDL,

DEMO $# T4 R

2T <02_GPIO_Key_Polling_mode>Z|FF %4k I, 1% T Wakeup %%, LEDL ¥ &1
5o % T Wakeup %4, LEDL KoxtE K.

EXTI #52 H HE

DEMO By

EAMEIFEALEE T GD32 MCU HILL R I RE:
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B SR GPIO SEIl#EH] LED Flfid
B ESEH EXTI PEARAMES b b

GD32E231K-EVAL 5 =A% 8 —A~ LED 4T . X =/ #4374 Reset #4# . Wakeup %
Al UserKey %48 . LED1 i@it GPIO %,
XAMBIFESZILEREAE ] EXTI AMERH I 2645 LEDL. 44% T Wakeup %8, K74 — Ao B
Wi, FEHR T IRSS R B, SRR T IS LEDL % HUIRES

5.3.2. DEMO $ATE R

N LT <03_EXTI_Key_Interrupt_mode>Z|FF Ak, %~ Wakeup %%, LED1 ¥ <= rise,
FRIREE ™ Wakeup ¥4, LED1 K&K,

5.4. B HTEp

5.4.1. DEMO HH

XAFIFEALRE T GD32 MCU LTI fE:

B 223 C EREL Printf 23] USART.

5.4.2. DEMO $#4T4 R

TEFEFF< 04_USART_Printf >BIJF &8, JFHK USB LeIESITT R AR USART L. BiIFEHE i th
“usart printf test example!” 21| 2% ¢ it .

I A a5 2 B R

uzart printf test example!

5.5. & O EilR

55.1. DEMO BHJ
XAEIFLAEE T GD32 MCU (LA R Ihiis:
W ST ER R AN R A A
5.5.2. DEMO #4744 R

T#FEF < 05_USART_HyperTerminal_Interrupt > #IJF Z 817, &%5, COM ¥ &5k
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H “USART interrupt test” 2| 8 2% 2¢ iy JF 55 i 42 W 8088 o 422 Ui 30 1 2 98 % A7 7E S Al
receiver_buffer, UM X I KT HCN receivesize=32. 7&K EFMER )G, FHHE
rxcount 1 receivesize FIME, WIRLERME, COM K H “USART receive successfully!”. 2
AW
USART interrupt test
UZART receiwe successfully!

TR | ik EES
BOE [cowr ~| @ x@peEn | Zmh | eEE0 |
i (115200 «| [ EREEEE 1000 melR T EEEET
#rigfi |2 ~| ErFERHIAE: [ HEXRE 1S
{81k |1 il |gfhgfhgdjghhfghgfhdfgsgdfgfdgfdgfdgd

5.6. & 0 DMA itk

5.6.1. DEMO HHJ
XABIFEEEHS 7 GD32 MCU (LA N Ihfig:

B O] H T DMA RIERER R .

5.6.2. DEMO $ATE R

TN#H T < 06_USART_DMA > | KIRIHiz1T. B, COM K kfiti“a usart dma
function test example!

USART DMA receive and transmit example, please input 10 bytes:” %18 2 £ i 315 P 45 45 122
W . SRE, REOCRARIEGE R T48T 10 51, USART g4 K ik 10 5.
A TR

a usart dma function test example!

USART IMA receiwe and transmit example, please input 10 bytes:
gfhgfhgdsf
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5.7. B I AR R B S R
5.7.1. DEMO HHJ
ZAIFEALS GD32 MCU LL R IhfE:
B ol ADC B & T &
[ I Y = el ey e s X o
B 22 LCD WA B R s ADC i gh 3R
SE S 3% 0 i LB F 448 O i iz ADC 4, ADC 2 3 1) 25 SR it 25 A 400 B N ) 5028 T e 28
sk Bl DMA #2%] SRAM 1, ) 4E LCD b HiAH B #R £8

5.7.2. DEMO $#iT4 R
#<07_ADC_Conversion_Triggered_By_Timer>f2/5 N E 1PN, 225 0 1Y ELE i3k
H 0 ik ADC i, JAFTHAIA SR HIN, ADC [l Bl & oA, [FIi ] PA7E
LCD 3 & 3¢ 178 213 8 (1 L 1 AL Hh 26 Bt 5 RS 28 T 1 T AR 4L

5.8. bt A dan HH SR B FE 72~ AT

5.8.1. DEMO HKj
ZHFEAL S GD32 MCU LL T IhfE:
B ROl E R R b
P g AN NI, Horp — AN AN E N PAL, AP ESHEEIE, RGN
JE, HrH e HCFEAK T, SRS LEDL AT 523 AT AH R BIAE

5.8.2. DEMO $AT4 R
T #FE<08_Comparator_Obtain_Brightness>F|JF &, L& H AN B E /N, 40
e e, LEDL 2, 750, LEDL K.

5.0. 12C Vi i) EEPROM

5.9.1. DEMO HH#)

EAMEIFEAFE T GD32 MCU LA R I RE:

B 12C B BN SR,
B S 12C B LR .
B ESEEAA 12C #:01) EEPROM.
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5.9.2. DEMO #ATE R

N EFEF<09_12C_EEPROM>ZIFF KM Lo I KA USART HIEH: 3 B, I8t 6 2 2 ity
ERFTENE B

FEFF B 56N 0x00 HBtE G5 N 256 5 154 2] EEPROM 1, FEFTEIS NHIEHE, SREHRE
7 XM\ 0x00 bk A5 Y 256 715 fEHE, 5 ELi S N 8 A s 2 15— 2L

WIR—3, HOFTENE “12C-AT24C02 test passed!”, [FlN T &4 - LEDL #87-4T FFEA N4,
N CHTENE “Err: data read and write aren't matching.”, [FliF LEDL 54T 455 7.

R H RS 20T B TR .

IZC-24C02 configured. . ..

The I7C i= hardware interface

The speed i= 400K

ATZ4C0Z writing. .

Ox00 Ox01 0x02 0x03 0x04 0x05 0x06 0x0T7 0x05 0x09 Ox0A 0x0B 0x0C 0x0D 0x0E OxOF
Ox10 Oxll Oxl2 Ox13 0x14 O0x15 0x16 O0x1T Ox18 0x19 OxlA 0x1B O0xIC 0x1D 0x1E Ox1F
Ox20 Ox21 0x22 O0xZ3 0x24 0x25 0x26 O0x2T O0x28 0x29 OxZA 0x2B 0x2C 0x2D O0xZ2E O0xZF
Ox30 Ox31 0x32 0x33 0x34 0x35 0x36 0x3T O0x38 0x39 Ox3A 0x3B 0x3C 0x3D 0x3E O0x3F
O:40 Oxdl D42 Oxd3 Ox4d 0:x45 Ox4B O0:x4T Ox43 0:x49 OxdhA 0x4B O0:x4C OxdD 0x4E OxdF
0:x50 Ox51 0x52 0x53 0x54 0x55 Ox56 0x5T Ox58 0x59 OxSA O0x5B 0x5C OxS5D O0x5E OxEF
OxE0 OxB1 0xBZ 0xB3 0x64 0xES5 OxBE 0x6T OxB3 0x69 OxBA O0xBE 0xEC OxBD O0xEE OxBF
070 OxT1 0xT2 O0xT3 0xT4 0:x7S OxTE O0xTT OxT3 0xTY9 OxTA O0xTE 0x7C OxTD O0xTE O0xTF
080 Ox81 0x32 0:583 0x84 0:x35 0x86 0:x3T Ox53 0x89 OxSA 0x8B 0x8C 0x8D 0x3E 0x5F
090 Ox91 0x32 0x93 0x94 0:x95 0x96 0:x3T Ox93 0x39 Ox94 0x9E 0x9C 0x90 0x9E O0x9F
OxA0 OxAl OxAZ Owxh3 Oxhd OxAS Oxaf OxAT OxAS O0xAD Oxdd OxAB OxAC OxAD OxAE OxiF
OxE0 OxEB1 0xBZ OxB3 0xB4 0xBS OxBE& O0xBT OxES 0xBY OxBA O0xBE OxEC 0xBD 0xBE OxEF
0xCO OxC1 0xCZ2 0xC3 0xC4 0xCS 0xCE 0xCT OxC3 0xCY OxCA 0xCE 0xCC 0xCD 0xCE 0xCF
OxD0 OxD1 0xDZ2 O0xD3 0xD4 0xDS 0xDE O0xDT OxD3 0xDY OxDA O0xDE O0xDC 0xDD O0xDE OxDF
0xE0 OxEl 0xEZ OxE3 0xE4 0xES 0OxEE 0xET OxES 0xEQ OxEA O0xEE O0xEC 0OxED OxEE OxEF
0:xFO OxF1 0xFZ2 0xF3 0xF4 0xFS OxFE 0xFT OxF3 0xFY OxFA O0xFE 0xFC OxFD 0xFE O0xFF
ATZ4C02 reading. .

000 Ox01 002 003 0x04 0:x05 Ox06 0:x0T7 Ox05 0x09 Ox0A 0x0B 0:x0C Ox0D O0x0E OxOF
Ox10 Oxll Dxl2 0213 0x14 0:x15 Ox16 0x1T Ox18 0x19 OxlA 0x1B 0x1C 0x1D 0x1E Ox1F
020 Ox21 022 Ox23 0x24 0x25 0x26 0x2T Ox23 0x29 OxZA 0x2B 0xZC 0x2D 0xZE 0xZF
030 Ox31 032 033 0x34 0x35 0x36 0:x3T O0x33 0x39 Ox3A 0x3B 0x3C 0x3D 0x3E 0x3F
Ox40 Oxdl Ox42 Oxd3 Ox4d 0x4S Ox4B O0x4T Oxd4d 0x49 Oxdh O0x4E O0x4C OxdD O0x4E OxdF
0:x50 0x51 0x52 0x53 0x54 0x55 0x56 0x5T O0x55 0x59 Ox5A 0x5B 0x5C 0x5D 0xSE 0xSF
O0xB0 OxB1 0xBZ 0xB3 0x64 0xB5 0xB6 0x6T OxB3 0x6Y9 OxBA 0xBE 0x6C 0x6D O0xBE OxBF
OxT0 OxT1 0xT2 O0xT3 0xT4 0x75 0xTE O0xTT OxT3 0xT9 OxTA O0xTE O0xTC OxTD OxTE OxTF
080 Ox81 0x32 0x83 0x84 0x85 0x86 0x3T O0x53 0x89 OxSA 0x8B 0x8C 0x8D 0x3E O0xEF
O:x90 Ox91 0x92 0293 0x94 0:x95 0x96 0:x0T7 0x93 0x39 OxO9A 0x9E 0x9C 0x90 0x9E Ox9F
s Oxdl Oxde OxAS Oxad OxAS Oxaf OxAT OxAS O:xA9 Oxdd OxAB OxAC OxAD OxAE OxAF
OxB0 OxEl 0xBZ OxE3 0xB4 0xBS OxBE OxBT OxES 0xBY OxBA OxBE OxEC OxBD O0xBE OxEF
0xCO OxC1 0xCZ2 0xC3 0xC4 0:xCS 0xCE 0xCT OxC3 0xCY OxCA 0xCE 0xCC OxCD 0xCE 0xCF
0xD0 OxD1 0xDZ2 0xD3 0xD4 0:xDS 0xDE 0xDT OxD3 0xD9 OxDA 0xDE OxDC 0xDD 0xDE 0xDF
0xE0 OxE1 0xEZ 0xE3 0xE4 0xES 0OxEE 0xET OxE3 0xEY OxEA 0xEE 0xEC 0OxED 0xEE OxEF
0xFO OxF1 0OxFz OxF3 0xF4 0xFS OxF& O0xFT OxF3 0xFY OxFA OxFE O0xFC OxFD OxFE OxFF
TZC-AT24C02 test passed
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5.10.

5.10.1.

5.10.2.

5.11.

5.11.1.

SPI FLASH

DEMO HH#
XAMIIFEELFRE T GD32 MCU [ALL R IhfE:

B A SPIARELY SPI RS 77 F SPI#211 NOR Flash

DEMO #1474 R

O O RER BT R COM [, & EEF A& (HyperTerminal) #AFJERER A
115200, #¥Efz 8 fir, f51E47 1 fi7.

NEFRET <10_SPI_FLASH> FIFF &R |-, i #E g 2 v v I8 474k 0L, 22 s FLASH
71D 5, SAFEEH FLASH ) 256 #1740 . 285 Lo S N i B R th 1 25 2 75
—5, R, #BOTENH“SPI-GD25Q16 Test Passed!”, &), H 4T EIH"Err: Data
Read and Write aren't Matching.". #¢J&, LED1 =% K4k 500ms.

T2 at BE .

GDZZEZILE EVAL 1.0 System iz Starting up. ..
GD3ZEZILE_EVAL 1.0 Flazh:64K
GD32EZ31K_EYAL_1.0 The CPU Unique Device IN: [FFFFFFFF-FFFFFFFF-FFFFFFFF]

GD32E231E_EVAL 1.0 SPI Flash:GDZEQLE configured. .
The Flash ID:0xCS4015

Write to tx_buffer:

000 Q=01 0x02 0x03 0x04 0x05 Ox06 0x07 0x05 0x09 0x04 Ox0B 0x0C 0x0D Ox0E 0x0F O0x10 Oxll 0x12 0x13 Ox14 0x15 Oxlé
017 Oxld 0x1® Oxld 0xlE OxIC OxlD OxlE Ox1F 0x20 0x21 022 0x23 0x24 0xP5 0x26 0227 Ox28 0x29 OxZh 0x2E O0x2C 0xZD
0x2E 0xZF 0x30 0x31 0232 0x33 0x34 0x35 0x36 0x37 0x358 0x39 Ox3h 0x3F 0x3C 0x3D 0x3E Ox3F Oxd0 Oxdl OxdZ O0xd43 Oxdd
045 Oudd Oxd7? Oxdd 0xd9 Oxdd OwdE OwdC OxdD 0x4E 0xdF O0xB0 0xE1 0x52 0x53 0xB4 0xB5 OxB6 0x57 0x55 0xB9 O0xBh OxEE
0xEC 0xED 0x5E 0xEF 0x60 0x6l 062 0x63 OxSd 0x65 0xE6 Ox67 O0udS 0xE9 OxbA 0xfE Ox6C OxéD 0x6E OwxAF 0x70 Oxvl Ox?2
073 Qa4 0x75 076 Du77 Ox7S8 Ou?P OxTh Ox¥E Ox7C OxVD COxFE OxfF O0xS0 Ox31 O0x82 0283 Oxd4 0x85 O0xS6 O0xS7 0x85 OQud®
OB Qudl 0x8C 0xB80 0xGE O0x8F Qw90 Ox91 O0x582 0x93 0x94 Cx9h Ox®6 0x97 0x95 0x99 Ox9A Ox®E 0x9C 0x9D O0x9E O0x5F Oual
Ol QuAZ Okl Oudd OxAB OxmS QAT OudS Oxh® OwAd OxAB CxAC OxdD OxAE OxAF OxBO OxBl OxBZ OxBE3 OxBd OxBB OxB6 OuxET7
OxEBS QuB9 OxBh OxBEE OxBC OxED OxBE OxBF O0xC0 0wxCl 0xCZ2 CxC3 OxCd OxCS OxCd O0xCYV O0xC3 OxC® OxCh OxCE O0xCC 0xCD O=CE
0xCF QD0 OxD1 0xDE 0xD3 OxDd4 QDS OxD& 0xD7 0xDS 0xD9 CxDA OxDE OxDC OxDD OxDE OxDF OxEQ OxEl OxzEZ OxE3 OxE4 OxzEB
0xE6 0xET 0xES 0xEY OxEh OxEE OxEC OxED OxEE OxEF 0xFO OxFl 0xF2 0xF3 OxF4 0xFS 0xF6 0xF7 0xF3 0xF9 0xFA 0xFB 0xFC
0xF0 0xFE 0xFF

Fead from rx_buffer:

000 Q=01 0x02 0x03 0x04 0x05 Ox06 0x07 0x05 0x09 0x04 Ox0B 0x0C 0x0D Ox0E 0x0F O0x10 Oxll 0x12 0x13 Ox14 0x15 Oxlé
017 Oxld 0x1® Oxld 0xlE OxIC OxlD OxlE Ox1F 0x20 0x21 022 0x23 0x24 0xP5 0x26 0227 Ox28 0x29 OxZh 0x2E O0x2C 0xZD
0x2E 0xZF 0x30 0x31 0232 0x33 0x34 0x35 0x36 0x37 0x358 0x39 Ox3h 0x3F 0x3C 0x3D 0x3E Ox3F Oxd0 Oxdl OxdZ O0xd43 Oxdd
045 Oudd Oxd7? Oxdd 0xd9 Oxdd OwdE OwdC OxdD 0x4E 0xdF O0xB0 0xE1 0x52 0x53 0xB4 0xB5 OxB6 0x57 0x55 0xB9 O0xBh OxEE
0xEC 0xED 0x5E 0xEF 0x60 0x6l 062 0x63 OxSd 0x65 0xE6 Ox67 O0udS 0xE9 OxbA 0xfE Ox6C OxéD 0x6E OwxAF 0x70 Oxvl Ox?2
073 Qa4 0x75 076 Du77 Ox7S8 Ou?P OxTh Ox¥E Ox7C OxVD COxFE OxfF O0xS0 Ox31 O0x82 0283 Oxd4 0x85 O0xS6 O0xS7 0x85 OQud®
OB Qudl 0x8C 0xB80 0xGE O0x8F Qw90 Ox91 O0x582 0x93 0x94 Cx9h Ox®6 0x97 0x95 0x99 Ox9A Ox®E 0x9C 0x9D O0x9E O0x5F Oual
Ol QuAZ Okl Oudd OxAB OxmS QAT OudS Oxh® OwAd OxAB CxAC OxdD OxAE OxAF OxBO OxBl OxBZ OxBE3 OxBd OxBB OxB6 OuxET7
OxEBS QuB9 OxBh OxBEE OxBC OxED OxBE OxBF O0xC0 0wxCl 0xCZ2 CxC3 OxCd OxCS OxCd O0xCYV O0xC3 OxC® OxCh OxCE O0xCC 0xCD O=CE
0xCF QD0 OxD1 0xDE 0xD3 OxDd4 QDS OxD& 0xD7 0xDS 0xD9 CxDA OxDE OxDC OxDD OxDE OxDF OxEQ OxEl OxzEZ OxE3 OxE4 OxzEB
0xE6 0xET 0xES 0xEY OxEh OxEE OxEC OxED OxEE OxEF 0xFO OxFl 0xF2 0xF3 OxF4 0xFS 0xF6 0xF7 0xF3 0xF9 0xFA 0xFB 0xFC
0xF0 0xFE 0xFF

SPI-GIZER1G Test Passed

SPI IXz) LCD % & 5

DEMO HH#

EAMIIFEALFE T GD32 MCU UL FIhfE:
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B S fE R WA R SPIIRS) TFT LCD B s

GD32E231K-EVAL R #R Ef—4 TFT LCD SRk, ‘&% SPI #11. #£ix/ Demo

T T SCF IR B, E AR, R ZAE LCD B L EIR.
5.11.2. DEMO T4 R

TNEFEFP<11_SPI_TFT_LCD_Driver>Z|J1 K JFiz17. LEDL ST IR R, #E
LCD B s GUI I H «

, Semiconductor Inc.

Smarter! Faster! Cheaper!

5.12. EWERES

5.12.1. DEMO HHJ

XAFIFEEFRE T GD32 MCU LA R Ihfg:
B A 12S B A A
GD32E231K-EVAL FFRMRAER T 12S #ib, Zpba] DU A 34 H b SGE [
XANBIRE 7 T WA o R AR A 12S 82 4% i A0 SC A
5.12.2. DEMO $ATE R

FEHFEF <12_12S_Audio_Player> F|FF kR H21T, FEHAEAER] I1 s, BPa] i 25%
TR A
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5.13.

5.13.1.

5.13.2.

5.14.

5.14.1.

5.14.2.

RCU B} 8%

DEMO By

XAMGIFREHE T GD32 MCU L R IhfE:
m O] GPIO #5i LED

B S EXTI P2 A4

B ESfEH RCU AR it ThsE

B 2EOfHH USART BEL S f i sk T I8 iR

DEMO $#4T4 R

T#FEF<13_RCU_Clock _Out>Z| Atk _EHIE T BH AW USART [H3E#231 H K,
B L. SFEFFIBiTH, BR&LmE R RV ER. 2EEEE T~ User f#8n] L
PR B ZRAY, LED JT & is s, gL BoRi BRIl & PAS

SR, AT DL 3o 735 i s WL A b 0 A

5 g 0 T B TR

i

Gigaderice Clock ocutput Demo

presz User kev to select clock cutput source
CE_OUT:
CE_OUT:
CE_OUT:
CE_OUT:
CE_OUT:
CE_OUT:

system clock
IRCEN

IRCZEM
IERC40E

HITAL

PLL/Z

PMU B BR A% =X e il

DEMO By

EAMFIFEALFE T GD32 MCU [ LA R IhfE:

B SR A O W B PMU BERR R

DEMO $ATE R

TEFEF<14_PMU_sleep_wakeup >F|JF &R I, FE6 5 ORIERITF R KT USART L. T
FHJE, LED1 K. MCU ik N BRI W 47 1HI8AT o 9 B A&l B — A7

THAERT, MCU ¥4 USART 42U b WieiE . LEDL 4T N4k

20/23



[ P T
GigaDevice GD32E231K-EVAL
5.15. RTC Scht4h
5.15.1. DEMO BH)

EAMIIFEALFE T GD32 MCU [HLL R IhfE:
B A RTC RSB SEi i 4 Thie
B A LCD B szl R i ] ) Th R
5.15.2. DEMO $4T4 R
T #FEF 2<15_RTC_Calendar>J &tk F3figiT. UfRFIefTh, B4 LEDL & i
K, ARG LCD MRS SR TF RIS R, DL SER IR . & N Wakeup 44,
2>KE I 3] 2018-05-13, 12: 00: 00.
5.16. 'HMERH¥%ﬁT
5.16.1. DEMO HH
XAMIFEEFE T GD32 MCU UL S hfg:
B A ER RS PWM I
W) N A A AR 2 A
5.16.2. DEMO #4744 R
T#fEF<16_TIMER_Breath LED>F|JF &b, HiZ{TFEF.
PA8 A T HAh AN %

FTUUE®| LEDL his4ese, tsedehs, ERIEN, & NKEE a1,

21/23



[ P T
GigaDevice GD32E231K-EVAL
6. WA 52

R 6-1 RAEFS
WA S Vi BH Hi#
1.0 Wit KA 2023412 H 18 H
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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.

© 2023 GigaDevice — All rights reserved
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