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2. Cortex-M3 W% HardFault 488 @ 5

2.1 B startup.s KB 330k

B H B startup.s 18 3h S, 8 B ) HardFault_Handler RS B4 sl R T 140 HS -

HardFault_Handler\
PROC
IMPORT hard_fault_handler_c
TST LR, #4
ITE EQ
MRSEQ RO, MSP
MRSNE RO, PSP

B hard_fault_handler c

ENDP

2.2 hard fault_handler_c ¥t

SRJEHE hard_fault_handler_c BREURAE ¢ SCAFRIRAS . ARAS T

void hard_fault_handler_c(unsigned int * hardfault_args)

{
static unsigned int stacked_r0;
static unsigned int stacked_r1;
static unsigned int stacked_r2;
static unsigned int stacked_r3;
static unsigned int stacked_r12;
static unsigned int stacked_lIr;
static unsigned int stacked_pc;
static unsigned int stacked_psr;
static unsigned int SHCSR;
static unsigned char MFSR,;

static unsigned char BFSR;
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}

IR [e

static unsigned short int UFSR;
static unsigned int HFSR;
static unsigned int DFSR;
static unsigned int MMAR;

static unsigned int BFAR;

stacked_r0 = ((unsigned long) hardfault_args[0]);
stacked_r1 = ((unsigned long) hardfault_args[1]);
stacked_r2 = ((unsigned long) hardfault_args[2]);
stacked_r3 = ((unsigned long) hardfault_args[3]);
stacked_r12 = ((unsigned long) hardfault_args[4]);

S BT AR I, XA R EURE E A B AT AR R4, B Ir B B 0 S A O

stacked_Ir = ((unsigned long) hardfault_args[5]);
stacked_pc = ((unsigned long) hardfault_args[6]);

stacked_psr = ((unsigned long) hardfault_args[7]);

SHCSR = (*((volatile unsigned long *)(0OXEOO0ED24))); // % 4t Handler ¥z fill S R4 %547

MFSR = (*((volatile unsigned char *)(OXEOOOED28)));  //{#fitivs & 2L fault IRE&ZF /7 4%

BFSR = (*((volatile unsigned char *)(OXEOOOED29)));  ///2 2k fault IRA&ZTF 753
UFSR = (*((volatile unsigned short int *)(OXEOOOED2A)));// il i fault )R 4 25 17 %%
HFSR = (*((volatile unsigned long *)(0OXEOOOED2C))); //T# fault IR 47 2%
DFSR = (*((volatile unsigned long *)(0OXEOOOED30))); /iR fault JR & %5 77 28
MMAR = (*((volatile unsigned long *)(OXEOOOED34)));  //{7fi#& F bt 27 77 2%
BFAR = (*((volatile unsigned long *)(0XEOOOED38))); // iz £k fault il 25 77 2%

while (1);

PATIER o, A RAENZENR, R 2IETRIRG K while(1)4b. IR ALEEHE S 0 HE A% A

7



e ANO28

GigaDevice Cortex-M3 W 1% HardFault #5172 3R @ 7 vk

bR A as{H, stacked_Ir Bl i A= I ik N T AT pe AOMEL, £ MDK BAHEBUIRE T,
i an stacked_Ir i1 2 0x1A002D08, 7£ /= T J5 i< & Hii A\ “pc = 0x1A002D08”, [al %=,
RIVAT 58 (o A R B R AR (L

2.3 Cortex-M3 WS =27 25 Ui B

R4 NAZ S OR S T A B A, XN R HEAUERE, WaT UG tHE &4 T R N AZ S iR .
ffs%: Cortex-M3 W45 iR 27 77 2% Ui B

#D.17 ZESHandlerZHI R RS 7F88SHCSR 0xE000_ED24

B AR e 7 WA ik
18  USGFAULTENA R/W 0 R fault iR 555 #2486 BE AL
17  BUSFAULTENA R'W 0 B fault JIR 55 B F2 48 RELY
16  MEMFAULTENA RIW 0 T 2345 fault R 55 IS A AR A
15  SVCALLPENDED R'W 0 SVC w2, Ak sve kS FIFE, H
R HIAE O i S 2 e i AR
14  BUSFAULTPENDED R/W 0 B fault B2, 499FH E.
13~ MEMFAULTPENDED R/W 0 6 25 fault Bl d, MR L
12  USGFAULTPENDED R/W 0 A fault B2, 40%5F L
11 SYSTICKACT R'W 0 SysTick F i g zh
.10  PENDSVACT R/W 0 PendSV 5t 7 i &l
.8 MONITORACT R/W 0 Monitor 57 15 E0H
7 SVCALLACT R'W 0 SVC R s
.6:4 = = o
.3 USGFAULTACT RAW 0 Hi: fault 5550+
7 - - - =
BUSFAULTACT R'W 0 B fault 5775 B
0 MEMFAULTACT RIW 0 TP 3 H fault F 9% ED P

%= D18 =g EE fault W57 28(MFSR)  OxE000_ED28

MMARVALD -0 AMERMMAREH

MUNSTKERR R/Wc 0 AR R AR
B R
DACCVIOL R/IWc 0 A Uy i 51
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%= D.19 24 fault SR7557=58(BFSR) OxEQ00_ED29
7 BFARVALID . =1 it %1 BFAR 54
o S E
4 STKERR R/Wc 0 BRI R A R
'3 UNSTKERR R/Wc 0 R I A R
. IMPRECISERR ~ R/Wc 0 VRS B0 ) BR Vi ) 3549) Cviolation)
PRECISERR R/Wc 0 Y B i R 3B 4
0 IBUSERR R/Wc 0 T 5 e 55
= D.20 A% fault RE&Z7=38(UFSR) |, it : OXEO00_ED2A
AL AW AKE WA R
DIVBYZERO R/Wc O Rorbrike e BRECAH%E (AH7E DIV_O_TRP
BANASRE)
_ UNALIGNED  R/Wc 0 Rt F Vi I F B fault
- NoCP R/Wc 0 AT ik FE 28 A K 4 4
2 INVPC R/Wc 0 76 57 05 3R (0] i B JE 2 in 4% EXC_RETURN %)

PC. WG4, ARk L SCeh ki
fi{ii. The return PC &[R4 A & & PC
Al CERMIAIRE X, EW% Rt

WH TR )
INVSTATE R/Wc 0 RETIA ARM R A&
I UNDEFNSTR  R/We O BT A0 & SR S — B
% D21 5 fault hasiese OxE000_ED2C

I

DEBUGEVT R 0 lfault BBMBFIE

FORCED R/Wc 0 T8 fault /2 2 £E fault, FFiESE T fault 2L/2
Fik: fault b i &5 58—

VECTBL R/Wc 0 T fault LR ) i R AR Y
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% D.22 @i fault }A755=88(DFSR)  OxE000_ED30

% D.23 FHEEENEFR(MMAR) O0xE000_ED34

MMAR R - ERGHEE i

% D.24 24 fault bt Z57788(BFAR)  OXE000_ED38

[0 AR R - iR B4 fault Mkt
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3.

3.1

3.2

3.2.1

3.2.2

it Jlink HEEE keil FFH) Hard fault £53%

HEREFER2IHTA:

Jlink, Segger (Jlink EA7HL), Keil.
HESE

£ H keil 2% map F1 Ist 3048

Map SCAF2 keil A4, ABOBE TR T . Hilmar R R, RN RENAE .

Ist SCHF B E R — N, RF— 2538410 PC 54t 7F keil 5 EHR USER 4.
tn & 3-1. Keil £ 58 map Al Ist XA 7R -

3-1. Keil & map 1 Ist 344

W. Options for Target ~HID®

X

Device | Target | Output | Listing User  |c/ct+ | hem | Linker | Debug | Utilities |

Run User Programs Before Compilation of & C/C++ File
© Runtt | .| posie

Stop Build/Febuild #1 on Exit Code; | Mot Specified -

Rtz | .| posie

Stap Build/Rebuid #2 an Exit Cade: | Mot Specified -

Fiun Uzer Programs Before Build/Rebuild

™ Run#t: | | poste
™ Run#z | .| poste
Run User Progr. uild/R ebuild

|D:\Keil\AHM\AHMEE\bin\fromeIf.exe - --output . Aproject st . Aobj/project. axf AT posis

-4 eilhaR b W R M CChbintfromelf. exe --bin -0 . /project.bin .a’obia’priECM [~ DOS16

(1):4 | Canecel | Defanlts | Help |

D:\KeilARM\ARMCC\bin\fromelf.exe -c --output ./project.Ist ./obj/project.axf
D:\KeilARM\ARMCC\bin\fromelf.exe 7~ /& fromelf.exe [ 1%;

Jobj/project.axf Fx R axf SCAFALE, AT e i EEARYE 2 BR G 0 1 4

PRAF i 1R B 5 ) RAM

) . AITE, B2 b Jlink, A A Segger ELTHI1 Jlink command k3R -

1. SEHN—ANUSB ik Jlink 42 E %, SRJEHIN halt RIZE(ENZ, /& 3-2. FA halt K=
LEABTR
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& 3-2. #A halt REERZ

UTarget = 3.285U
Found SWD-DP with ID Bx1BAB1477
Found Cortex—M3 »2pl. Little endian.
FPUnit: 6 code ¢BP> slots and 2 literal slots
CoreSight components:
ROMTbh1 8 P EBAFFBAA
[B1: FFFEFBBA, CID: BiBSEBED. : BBABBABA SCS

ROMIbh1 B8
ROMTbh1 8 [11: FFFA2@888, CID: B1iASEGAD. : BA3BBAB2 DUT
ROMTh1 @ [21: FFFA3@0A, CID: B1iASEGAD. : BB2BBAB3 FFB
ROMTh1 8 [31: FFFA1888, CID: BiASEGAD. : BA3BBAB1 ITH
ROMTbh1 8 [41: FFF41888, CID: B1@5988D. : BB3BB?23 TPIU-Lite
Found 1 JTAG device,. Total IRLen = 4:
Cortex—M3 identified.
Target interface speed: 188 kHz
J-Link>halt

= @888AD7C, CycleCnt = 1FA2CC5Y

ABBAARA1,. R1 - BAAAABA1, R2 = BAAEBALF. R3 ABRAAAS 3

= 4900A066 . = BE8AASBE4, Ré = BAAEAAAA. R? = ARDAAAAO

= ARBAARAA . = 2888A16C, RiA- AAAEAAAA. Ril- ARDAAAAO
R12= AABEAREA
SP(R13>= 20088868, MSP= 20008868, PSP= 28ABB8AA. R14<{LR> = B8BA1A4D
WPSR = 21APAA1F: nzCug. EPSR = B188ABAA,. IPSR = B1F (INTISR15>
CFEF = BBABBAAA,. CONTR = @8, FAULTMASK = 8@, BASEFRI = B8@. PRIMASK = 8@
WJ-Link>_
QQPinyin

2. 1 savebin ram.bin 0x20000000 0x2000 ¥ RAM (#4357 T ok, 1 & 3-3. R
E RAM ﬂﬁ?ﬁﬁfx:

TRAF T R AR P A AE T Segger %% H sk

& 3-3. 7% RAM {&

Info: FPUnit: 6 code ¢BP> slots and 2 literal slots
Info: CoreSight components:
8 @ EBBFFABA
@ [A1: FFFBFA@0. BiG5EAAD, PID: BAGBEAAA SCS
@ [11: FFFB28808. BiG5EAAD, PID: BA3IBEBAAZ DUT
@ [21: FFFB38808. BiG5EAAD, PID: BA2BEAA3 FPB
@ [31: FFFBi8808. BiG5EAAD, PID: BAIBEAAL ITH
@ [41: FFF418808. B1@5988D, PID: B8A3BB?23 TPIU-Lite
device, Total IRLen 4:
Cortex—M3 identified.
Target interface speed: 188 kHz=
J-Link>halt
@88AAD7C,. CycleCnt = 1FBA2CC57
ABBABAA1 . R1 = AAAAARA1. RZ = BABAAALF. R3 = ARABOAS3
4A080688A,. RS A8BASEE4,. Rt = AABAAARA. R? = A0ABOOHO
ABARAAA,. R? 2008016C, RiA- AABAAARA. Ril- ABABOAOAE
R12= BAAAAARA
SP(R13>= 20000868, MSP= 20AAA8GE,. PSP= 2088888A, R14<(LR> = B8881A4D
HPSR = 21880A1F: APSR = nzCuvg, EPSR = A1888688A,. IPSR = B1F (INTISR15)>
CFBF = AAAARAAA. CONTROL = @@, FAULTMASK = 8@, BASEPRI = @@. PRIMASK = 88
WJ-Link>savebin ram.bhin Bx200000808 Bx2080
Opening binary file for writing... [ram.bhinl
Reading 8192 bytes from addr Bx20800ABA into file...O0.K.
WJ-Link>
QQPinyin

3.2.3 4347 ] R

1. BF map X, REREHME. WA 3-4. M map KPP BB,

12
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& 3-4. )\ map XHHEFRR

] HID. man
11z6 -
11z7 I STACK 0xzZ0000450 Section 1024 startup_stmIZL0xx.o (STACK) I
1125
11z9 Global Symbols
1130
1131 Svmbol Mame Value iz Type Size Chject(Section)
1132
1133 Builditrributes§$THN ISAv4iPiDSKIBiS§PESLILZ2ULA1ULZ1$E:L11§522U541US21$IEEELS INSUSESVE§~STRECED§USESV TS~
1134 __ARM use_no_argv 0Ox00000000 Muriber 0 mwain.o AESOLUTE
1135 _ cpp_initialize =aeabi_ — Undefined Weak Reference
1136 _ cxa_finalize — Undefined Weak Reference
1137 _clock init - Undefined Weak Reference
1138 _mwicrolib exit - Undefined Weak Reference
1139 _ Wectors_Size 0x0000015& Nurber 0 startup_stm3IZf0xx.o ABSOLUTE
1140 _ Wectors 0x08000000 Data 4 startup_stm3IZf0xx.o (RESET)
1141 _ Wecrtors_End 0x0800015a Data 0 startup_stm3iZf0xx.o (RESET)
114z _ mwain 0x0800015b Thurk Code 0 entrv.of(.ARM.Collect§$$500000000)
1143 _mwain stk 0x0800015h Thumb Code 0 entryZ.ol.ARM.Collect$s$$00000001
1144 _mwain scatterload 0x0500015£ Thumb Code 0 entryS.o(.ARM.Collect$$$400000004

2. FTTHRAEH) bin SCAEHEAT 2007, FREBIHENREE AW aT i 7 R s B, AEAE AN AR B
3-5. Bin U447

L3 Dz \Program Files\SEGGER\JLink ¥502c‘Ram.bin

Agddiess: [0x20000000 41| w2| x4

Address a8 | 4 | 8 | ¢ ASCII [«]
2APPA7ED | AOPAARAR APAPAADE ARAPABRE AAPABARD . ... ..._.......-
200PA7CA | AOPAOPOR OOARRODE OPOPAOPE PEDEAARA ... ............-
2APRA7DA | AGPAAREA ARAPARDA ARAPABHE ABDABARD . ... ... .......-
2APPA7ED | AGPAARAR APAPAADE ARAPABRE AAPABARD . ... ..._.......-
200PA7FA | (OPEOPOR OOAARODE OPOPAOPE BEDEAARA ... ............-
20PPA8AA | AOPEOPON GOARAEDE OPBPAGPE FFFFFFFL ... ...._.......-
20PPAS10A | AOPAARA4 APAPAADZ ARAPABRE FFFFFFFL ... ....ovecea..-
20PPAS2M | ASPESBYE 48AA418 48APARRA 48MAA428 . X.H.. H...H..<
20000830 | 20000000 DOOBSOOD GBOASADE O1OBAOLF ......... Poo...
2APAAS40 | AGPAARAB 4ARBAGAA (ABARSBE4 ) ABARARGA ....G..... [o..-.
20080850 | 00PPOPDE NBOOBOOR 2008016C POBPABRD ........ I P
200PA%60  400PO0A0 \98EO1ASS PB8PESBE4 FFFFFFF? E...... (1
2PAAAS7A | 4022600 CDEFEPAR AGOPAAND G1A06216 B. . ... ........
20090830 | 00PPOPSA OSPB251F B8GB251E $10POBO6 . ... .. Mol Ao
200PA890 | OPAOPOR OOHPPBOOE-AEEPEOPE PODEAARA ... ............-
2APPASAM | AGPAARAR ARAPARDE ARAPAGRE ABPABARD ... ...._.......-
2APPASEM | AOPAAROR APAPAADE ARAPRABRE AAPERARD . . _ . ... _........
200PA8CA | IOPAOPOR OOAARODE OPOPAOPE PODEAARA ... ...._.......-
2APPASDA | AGPAARAA ARAPARDE ARAPAGRE ABPABARD ... ...._.......-
2APPASER | AOPAARAR APAPAADE ARAPABRE AAPABARD . ... ..._.......- -

MR R EAE &, W b bT7 B2 R Bdasr, RJEIR Ist SUFRE—&F, o8, Bl
BEREUNE RAEPATIRA KA, B — 2% 45 4, B 2 A S H S B EE h Wr R i

MR map SCAFATCARITE BRI ALE, AT LAE L B JATIRAE TR ram TR & 24 1
TR WL 12 .

3.3 Jlink Command fEH Fi:

f Firmware info FiSREE Jlink B4R A

13
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Firmware: J-Link U? compiled Sep 18 2815 19?:53:-12
Hardware: U?_208

h halt FIskf51E MCU W%, "TLLEH N PC 1REHS54Rk 27 17 8%
& 3-7. h %

J-Link*h
PC B8888D7C,. CycleCnt = F3?BO1CC

= BWABBAA1 . R1 = BEBAAEA1, RZ = HAUBBU1F. R3 - BBAPAAS3

= 4WABEABAA,. RS HEBWSBE4,. Rb geaaueEd,. RY = BUBAEWAA

IPABEARA,. R? 2000816C, RiA=- DOAAOPEAE, Ril- A00AOHA0

R12= BAAAAASA
SPCR13>= 20000868, MSP= 20600868, PSP= 20060866, R14<LR> = B8AA1A4D
APSR = 2180801F: APSR = nzCvqg. EPSR = 61880888, IPSR = B1F (INTISR15>
CFEP = 008080EE,. CONTROL = 88. FAULTMASK = 868, BASEPRI = 88. PRIMASK = @8

g go HISKEIEHE halt i) 4 #%

Sleep Waits the given time (in milliseconds). Syntax: Sleep <delay> ] >k ZE i}

s Single step the target chip A WIRANRY, 7T LLJEHAT halt, 285 Bk HA2
& 3-8.s 4

A8AAAD?C, GCucleCnt = A97BCG14
AdAAAAR1 ., R1 - ABAABAA1, R2 - AABOAA1F,. R3 ARBAARR 3
= 4AAABARA, RS = MRAASBE4,. Rc - AAABAAAA,. R7? AABRARAR
= BERAPAAA, R? = 2000016C. RiA= AB0BOAGA. Ril-= GB0RABAE
BEIAEEAEA
SP(R13>= 20000868, MEP= 20000868, PSP= 20000880, Ri4<(LR> = B3801A4D
2108881F: APSR = nzCuvg,. EPSR = B100B@BA. IPSR = B1F ({INTISRi5>
BEPBBEAEA,. CONTROL = 88, FAULTMASK = 8@, BASEPRI = 8. PRIMASK = 0@
J-Link>s

@2EEED?C: FE E7 B #-BxB4
st Show hardware status &7~ Jlink 24 AR
& 3-9. st frd

—Link>st

Target=3.285U

ITarget=AmA

CK=8 TDI=8 TDO=8B TM5=1 TRES=1 TRSET=8

Supported target interface speeds:
— 12 MHz/n, <n*>=1>. => 12880kH=z. 68AAkH=z, 488BkH=z. ...
— Adaptive clocking
—Link>_

hwinfo Show hardware info &7 Jlink [{IfE(S S

mem Read memory. Syntax: mem [<Zone>:]<Addr>, <NumBytes> (hex)

14
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mem38 Read 8-bit items. Syntax: mem8 [<Zone>:]<Addr>, <NumBytes> (hex)
mem16 Read 16-bit items. Syntax: mem16 [<Zone>:]<Addr>, <Numltems> (hex)
mem32 Read 32-bit items. Syntax: mem32 [<Zone>:]<Addr>, <Numltems> (hex)

& 3-10. BEEIES

J-Link>mem Bx880008008 28

A2AE0PAA = 90 BB A6 260 V1 A1 A8 A8 SF BE A8 88 7D BD 08 A8
FEB0EE1e = 5D BE B0 B8 15 B2 88 B8 FB 1D B8 OB B8 08 00 @8
J-Link>mem8 Bx30080080 2

fiB0EeEeEe = 70 @8

J-Link*memlt BxBAHOHAE 2
fiaoaeeEe - 8878 2008
J-Link*>men32 BxBABOHAE 2
Hia0EEeA - 20088870 OB0AA171

J-Link>,

w1 Write 8-bit items. Syntax: w1 [<Zone>:]<Addr>, <Data> (hex)
w2 Write 16-bit items. Syntax: w2 [<Zone>:]<Addr>, <Data> (hex)
w4 Write 32-bit items. Syntax: w4 [<Zone>:]<Addr>, <Data> (hex)
L INCE RS

& 3-11. 54

—Link>uw2 Bx20000888 55
Iriting BA5L - Z00B6B6A
—Link*memlt Bx2B00806088 2
2AAARAAA = @AA55 Aa17?

—Link>wd Bx20000088 5566
Iriting BBAASL6E - Z200B0BBA
—Link*mem32 Bx200806888 2
2AAAAARA - AAAAS566 ABA408688
—Link>

erase Erase internal flash of selected device. Syntax: Erase

BEERES, JelkE SR A BORSATHERR

15
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&l 3-12. #RIES

Device "STH3I2F18HACE'" selected.
Reconnecting to target. ..
Found SWD-DP with ID Gx1BAG1477
Found SWD—DP with ID Bx1BAA1477
Found Cortex—M3 »2pl,. Little endian.
FPUnit: 6 code <(BP>» slots and 2 literal slots
CorefSight components:
ROMTh1 @ EAAFFaaa
ROMTh1 [A1: FFFAFAAA, CID: B1ASEAAD. AAABEAAA SCS
ROMThb1 [11: FFFB2Z88@,. CID: Bi1ASEAAD. 02 BEOA2 DUT
ROMTh1 [21: FFFA3iIABAA. CID: EB1ASEAAD. A8a2BEAAZ FPEHE
ROMTh1 [31: FFFA1@BAA, CID:-: B1iWASEAAD_. HA3IBEAA1 ITH
ROMTh1 [41: FFF4i888,. CID: Bi85788D. B02BE?23 TPIU-Lite
J—Link>erase
Eraszing device <STM3IZ2F18@AC8>_ ..
Info: J-Link: Flash download: Only internal flash banks will bhe erasd
To enable erasing of other flash banks like QS8PI ox» CFI, it needs to
via ""exec EnableEraszefAllFlazhBanks'"
Info: J-Link: Flash download: Total time needed: 4.583=s (Prepare: 1.§
e B.88H8s,. Erase: 1.72Ys. Program: B_B80@s, Uerify: B.HB8H8s,. Hestore:
Erasing done .
J—Link>

loadfile  Load data file into target memory.
Syntax: loadfile <filename>, [<addr>]
Supported extensions: *.bin, *.mot, *.hex, *.srec
<addr> is needed for bin files only. // & T # ¢ 1
loadbin Load *.bin file into target memory.
Syntax: loadbin <filename>, <addr>//f{|>k T~ # bin SC#F
savebin  Saves target memory into binary file.// i KA%AF bin SC4F
Syntax: savebin <filename>, <addr>, <NumBytes>

SetPC Set the PC to specified value. Syntax: SetPC <Addr>// i3k & PC &%, wJLA
LR A FEA 7 TG AT

16
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4. ENyEd
K41, [REFE
A5, b7 H#
1.0 HIRRA 2021404 A 30 H

17
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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.

© 2021 GigaDevice — All rights reserved
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