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AR EMN. ANAZILS H T SAR ADC A TAF B, H WIahs 2 5Ll ki ADC R
FERGEER LA T S FB - BLERTT ADC SRR L

i 19

ADC f&j4r

ADC #H a5 RFE . TREF. B SN DIR . SRR B 75 EEAE R E (R A I 6] K AM (5
S SEEE TR ISR AE R ADC [FRAF L b, BDFERAETF ¢ SW S FE g, AN
{55 @I AN N BB Ran F1LL K ADC KA HLFH Rapc X REFHZ Capc 78HL. W14 1-1.
ADC REFREAHER IR, FUCKAELRE AT LU 9 S5 5 i fa N\ BEA7T DA ARAT: B BELG R
FERARI A (RIRAE A TR AL RN S 40 & 1-2. ADC SRAEH B 175 B Tt
o SRR S HRE, RARER R RIFAAE ERESESE MR EZEE. £ kE
MERAE L FE T, XN R ZENIZ AR 0.5LSB LA (LSB 2 SAR ADC /N HEL R 47
%, 0.5LSB N SAR ADC HIEAIRZE ).

BB B FRFEITR SW TIF, SRSt ADC I 8Oz, T Ui AEH AR, K ADC REEH
7w LIRS S A FBE NS % B, B 06E N A8 — A ER{E (N Jy ADC
WERAEOLED, R )5 g il 4 U A (B . FEEAIERE T, S5 K Vrers i 20T )4 F 2 W 2% 3k
T8 . VrersEHE T ZAE AR P IR FF AR -

El1-1. ADCRREHEAHE &

ADCKA4E
SwW
RAIN )‘ RADC
1 |
| I | IE— |
jf e
ADC VSSA
GD32 MCU



c ANO059

GigaDevice EI:XEI%% ADC %*ﬂé%agﬁgﬁ/jﬁ
E1-2. ADCRAE M BT AL BRI B
Ve A
VAIN

1.2. ADC Ky REFERS
Pl ADC TEBERIIFIRNIE T AP ETEbR, — MBS SIERSE, —MoAsh SRS, AR
e HIX TSI E Lo
EHBIERSH, FEHUUT UM
W f{jE %% (Offset error)

ADC 1) B 1 7 58 ONEE— M4 (AL 0x00 | 0x01) ot S (1 S B L s A 25 B AH H &
BN EE. WEL1-3. WERER.

B1-3. mERE

/
A /
/
/
/
011
o d
iy TRAE (R4 /
H “%Ef ,
& ’ _
- 010 > SERRfEH
S ’ ZER
/
/
001 —+ 4
/
/
/
/
000 ; | | >
O.E 1‘ 2 3
N UGN E(LSB)
REIRE



GigaDevice

AN059
115 ADC SRFEHS BER) T I

B iR ZE (Gain Error)

ADC 38 25 15 22 2 45 B Jo — RIS 7% 6 o S e 36 5 BRAR AR 4 s WL R 2 18] (T 12bit ADC
ki, BUM OXFFE 3| OXFFF) HIZEE. & 1-4. as iR,

B1-4. W RE
A sz 7
7/
/
/
at OXFFF— —
T BB ,
H LE R s
& %
I, OXFFE—— y
& / SCPRER
/ L EF
/7
OXFFD —~ z
/
Ny
/
/7
000 ; ; ; >
4093 4094 4095
I E(LSB)

B R AR&ERZE (DNLD

o AR PR ZE 8 O bR AL G B 58 5% T 1LSB E AR iR E 2 M 2 57 . fa—A
T 5 e S FRAR Y 1LSB HURRRE . T 7 O AN AR i 1) 96 2 9 i — > LSB (11,
M7 5 E KT —A LSB % RS, DNL NIEMH, 2, DNL M. Wi 1-5. #4FEL61%
RER.

B1-5. W IR&iERE

A 1LsB
OXFFF—— ———DNL
i
= DN
H 1LSB
& - >
I OXFFE -
& W LRI
KER
OXFFD —
000 | | | >
74093 4094 4095
RN E(LSB)



e ANO0O59

GigaDevice T%% ADC %ﬁé %}E E"Jﬁfjﬁ

B BUrdE& MRz (NDD

R ARLNE IR ZE AR — M7 (K S N -5 A i ok A2 B PR AR N TR K A2 - A% bR B2k
R LASE SON S — RS PR 5 d Ji — IR SR PR e e i e (K126, RV ADC 14 i EL AN 2 4R 22 R 2
M —%EL. WNA1-6. FHAFLMHRER.

E1-6. Rk ikirz

A

OXFFF—— _
i INL g
'I-:IF-T [
- OXFFE—— A -
= SERRAEH

&ER
0001 P
000 | | I -
4093 4094 4095 -
UM NE(LSB)

FEXGEAS SHER G, WT ADC R, MEAERIEM T2 ADC EFSRHES B, JRTIX TR
FEZFRIAE] MSPS 1) SARADC 1M 5, A1 I th 2 T RAE AR BRI HAF 55 BRI 22 i
MNMESHHSER IO EE, £ sh, BATESGER S Rt . —Sa 55k
SHBFTRE, FEGIENEUM, 8T EAE DRGS0 FFT 228K 8 U8R -
LAR o8 ADC RAE— A 5, IF AT FRT 23475 i s R, 40 &/ 1-7. ADC R[5 5 FET
BB o

El1-7. ADCRFE(E SFFTIMIE A

ADC Output Spectrum
T 3 ;

=20}

a0l

B0}

-80+

Power (dB)

-160

I I i i L 1 I i i
0 0.05 0.1 0.15 0.2 0.25 03 0.35 0.4 0.45 0.5
fifis




GigaDevice

AN059
115 ADC SRFEHS BER) T I

1.3.

m Mtk (SNR)

MR BUARER T P A5 5 A R AN 75 F) A R0 2 TR RO BB . SRR B0 4, 33l BL 20, AT
521 dB 722K SNR fI{E -
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55 AL L2 Capc WIUA RN Capco), 76 T1 BFIRIEL N, Fr N\ HLZS A BT Y ADC KRR HiLBH
) ADC RS, mA&RB|—NMaElE, W, AHEARERE.

MR FL T L A AT A3 220 T1 A BUS Cin Y Cape PTG I IIA R (1-5) BLK HLEARAK
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1
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t
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2.

2.1.

RERAFERER LT

3+ SARADC HJUATARYRE, 5 BOREAERNMRAEEA I FEORZ AT RErE, FATIEL
TIUANTT T 18 52 B ADC SRAFERS FE B4 it -

MCU e FRJR

£ GD32 MCU A A R 51 8l B 256, A4 Vrere SRS Y, WA Veers 51 IR 55|
t, TRAES T WHES Vooa EREAE—#E, WGBS ik MCU ) datasheet.

f£ GD32 &7 R, LN AT MEHER A S I R 2.5V), FTUUH{E ADC T
TER S L, 12N 5% AT DL B Veer 51 L, (HFRZERENE, ZAMSHREN
AR, RPN

T E RS AR T, Veer T 20 FAL A M TS i, AR R TR, oA SEuEdRh
B AT B0, BRI, SR A oAt ) £ R I, — AR HL 4% 9 Vrers R 1HE 2 .25 520 ADC
EALIIRG I, FATE VO F3X P YR SO e 75 R BCE /M) LDO R X T VrersJEHE
Ui, BATEWEEE SR —A uF RAL—A nF Z B EA, —J5 il DL R H M
RIS PR IR 7, 55— T3, R ADC 8 B A g bt 72 (1 2 HEIR S AR E -

£ layout SEFEH, MIKHIREMIEL £, BATHERAINTE L LL, LA/ N2k ESR, fE&
PRI B, I/ IN I A FL 2 ) 2% T 1] 78 P o i N e 8 ) S5

FHIF RIS, f£—2375F, Voo 5 VrerK H A —81 LDO, #AJ57E LDO 5 Vrer+ Z [H HE B —
WEER, N & 2-1. VREF+ FEBBEE AR, VLBEIRCANT RIEXS T Veer+ SN o 1% LA 271
WEPEREIRIY , TREIFEWERT Roc (HIRHFD 480, PG /EEE Roc /ML S, DABU/NE
TRk Fad ) LR B o B READS, IE T REER A SR BRI 2, Rt R — AN T
TS RFERE LA RE . A 4h, I AR A AR s B, T VRerfE R AL S i
AR, AR K L, R Veer I I AR EASE, WILEA S 5]
# Verer+ FEIEKIR2 3, 5200 ADC IR -
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2.2. 5B AR E

RGO AR T RAERS LR R UV 2, TR 0 £ 2-2. 5 By 7 % B I/ et
HHECE DT, AE MCU S, X FRA ARG, @I E 4> 1uF 54> 10nF [{fg &
LA (ESR B Xt HAb My i Voo 5181, #UILHCE —4> 100nF (R X1
MCU i 51, S UCK B 5 B 1R ) O KR4 F B B A BRode b, DABT 3 - o) T
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2.3.

2.4.

2.5.

ADC X H KB R

ADC i N5 STRAEYEE N Vssa B Vrer+, X T 8B40/ ME2EE MCU, Vrer+5 Vopa 1E:05F N 3%
FEE L o VRer+HLE 1) B 75 ™44 2 % datasheet M I E I, REEE S TR (AR E
H Vrer+[ITRAE, XF T8 Verer+ 3| I MCU, SRAFE(E 5 BIMEAE AN HE H Vooa FITEAE, 75007 58
2 FEEA YR, M E 2 ADC TERE.

BEAh, BATR LLESE T iR 4 ADC i A\ A5 5 1l B V0 B B S Y Vrerr, BB ARG B 525
(¥] Vrer+ 5 B & HLY) ADC {5 S AT .

B

MEINS S HIEEEAN 0-2.6 V I, #FBE Veere N 3.6 V, KFEESHEN GD32 MCU 12bit
ADC, fEZBSKAERZEAIIRT, 7S H RS RECrET DN 0-2958, KAE45 KA 5)
HEh 0.9 mV HLE, SRTM0 T 2759-4095 2 (8] FRAFRDE I A H s 5 R B A, 15 Vrers
2.6V, I, RS EBFETLE N 0-4095, ADC figls /N E N 0.6 mV. &
SRIG ) i (R ARG FE

PR H B BT B B RS TRFERG A EORIMATIR T, BAI7 Z9r(5 T~ ADC fA
R REEE, BEMAETREREKER DT Vrers, LRGSR

10 C15] A\ Bl i T KO

FEATRE S (A SERIBCTHAS D R AF £/ T GND iy BRI (A K T-200 mV
(¥ 67 L T DABBA A R A 1), 22 51N MZ 1O I H [ 7 FELL o IR 00 T 22 (. & 52 ADC
RIRFESS R, 9 T RS HRRFESS R, TR NS 10 11 LAE ADC AR 1R AN 24 f i IR Y
FAES

ADC KA 10 FIFEAERAER [ A E 5| AT Vooa BT, FIREXIERMO ADC W%
HL, SRR AR 2 .

(Rt NG E RN

MATSCER R T T K1, SAR ADC RAEXS T15 5 A4 FEBH A BTG ZER 1, X+ — A BAR 1
ADC, HRHFHH Rapc 5 RFEHZ Canc AT H I, 25 ADC HIRFERl, SRAE R 45 7T
Fo B M E e SRy, AN S A ST R A — N o E R R, RIAL (1-4):

Ts

—~-Rap
fADC*CADC*|n(2N 1)

RAINmax= C

e B AN [R] RO SRAE R S P s 2 ) e K A\ LB, #EX R MCU L5 datasheet a5, I
AR 2 205 Kbt L B AT 5

A7 2-3. CIN #/kBTEAN GD32 —3k MCU fEJT /i ADC REERT, FEMA R Cn FREIH
IR ERSRI T
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ATEVE M, ERFEITR SW MG Ja, HESEEE TR, Ei R EERAE [RAE S 5 A BT
RFATTWHER, A AERFER ()45 20956 2 5 f s gtn] LUK R 21 5 SEFrfs 5 L s A % 0.5LSB
LA .

E2-3. CinFiL R

WS04 31044, MYS1500340: Wed Dec 15 14:40:38 2021

47.00% 1.000%/

1.00: :l.
10.0:1

BRI A S UL, 25 S IR AR AR Q2 W AN 2 TR 17, 31T
LR 2072

AR A1

PESZBRE R, 22T RREAR M TR 7R . o T4 fh s ) i £ 2275 T MCU ADC
SKREHLIE (ADC (SRR Vesa 5] Viers), BT 24035 R BA ML E, SRJR145
T 5 Lk ilt ADC SR HEAT SR o X T4 ek R T, 7 7 % T DL G A AT 7 TR, DA

10 ] 2-4. Ay A JESTEAE A BT 0K A 53 P L BEL A A A B B RO TR, DA T T

Bl2-4. A H i E PR SRAE HL B

B P SR A

L HL

I
e

sw
R
T-
VSSA

ADC

GD32 MCU

R, R R 24V, R2 = 1M BKU, R1=9M R4, NHEA ADC @& i E N
2.4V, 7& ADC FIRFEVE 2 N, TCIBTHRER st i R R DL R1 5 R2 fO R, R JR 3% A4S
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HINFEAUN 2.4uA, BRRKREL, HEIRATRIE— T XA H B A B PR, 1% 5% 1%
HBHFN R1 5 R2 A FIFEE, 4555 0.9M Bkilt, % F GD32F150x & Fr P55 T Ran
5 RPERMER, nF.

R 2-1. fanc=14MHz X5 A #1545 A\ B PR R

Ts(cycles) ts(us) Rainmax (kQ)
15 0.107 0.88
7.5 0.536 6.4
135 0.964 11.95
28.5 2.036 25.72
41.5 2.964 37.68
55.5 3.964 50.57
71.5 5.107 65.29

239.5 17.107 219.86

WIRAE ADC REEI BN 14MHz (IETE T, kb A B R i R M8 239.5 ANE IR, Fovr i
RIS 219.9k BXd. 0.9M BRUHE KT 219.9k, Bk, T RAEN A CIERC BN
K, LI MCU ] ADC R CICIEMMERRAE 1 .

BRI, AT JURP 7 2R SGE LE A S R ) ADC RAE:
U SR B BRATY IR T LUME I L BRI — NS TR B R, SEBLBHATIL A s

USRS  RAER AT ER IO T, BATAT LAREAR ADC [FRAEIT B, AP R AR I ALK A
PR L 78 L B 1A LA 5

FEDHFEE R AT LU eI, FATAT LA ELB1 46/ R1, R2 iX#EANEFE, Ebin R1 = 900k, R2 =
100k, IHINHZ20 s i () HY B ARy 90k, Fic B A id FRSRFE R 3, © 4R 7% 2 ADC [IFH
PR

R R S TR R ], CORRESEI. AR HER (4 P C 4 ADC HLEK ()
RHNBAPTER T, AT 7 4 —Fh 77 AORARIE ADC KRR B [ 5L R 52 i ADC 3K
B

HATIRE S 2 E T3, WIRAE ADC S\ BIE LI FBE— b s N B %E Cin, U7E ADC
REEFF R AIA G TIBHRIBE, SRR 2 LA H Ay 2 8RR L BHAL 3 B AN N L L
SRS N LR PRI EE R (R T RAR A B . XN AR BRI B & O 04
WHE/NTF 2R ZRD 0.5LSB, MIASZ50m] ADC REE IS .

EE/L\\]—it (1-6), %’lVCin(o)=Vm3X=VREF+, VCadC(O) =0, %Eﬁ%ﬁﬂﬂﬂ%jﬁﬁo

ve oy LsB
A =q#1 VRER+S T

Al 15028191, K Mc,>s1917c,y, BT & ADC KFERG TR K

REENVEZEER], AARZXMEEGL T, ADC HIRAEMRF IR, FOVAMARE LA
Ji v ol R B e, R I N A RincREX S A e b (BRI, B TR
A E R SRS RN, PRI ATH E RIS JCRIE 2 18] 7 2 — 2 FER, 504
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LA 2 HH AN 45 SR FL 7 78 L P BN LA b W S g BT (R TR HH 0.5LSB iR Z2 ARG FE 22
Ko WA 2-5. RAFEBGH T E P2 175

B2-5. RFE IR [RA R Eig S5

Vcin(O)A

Suitable interval

AV<0.5LSB $

Veing

»
»

t

WA 2-6. RAEIERT B L ZE AR, D ERRREERE, B TR,
HAFPIUCRAE Z 18 TR SE I AN, 3G AR Cin AR A BTz IR
Bl2-6. R EIFRN B4 R SLhrs % &

WIS0-X 31044, MYS1500340: Wed Dec 15 150837 2021
1 2 2008/

]
10.0:1

[8 47 AR
1M Ohin

DT AR A P CRAE e T b B AR I 52 B o 3 T SRBATIHE XA SE R B 2 KA A3

AR AT SCELAR R, T A 8 BES IS T EL G 4 i\ B0 SR P A T8 RN TR) T B4R =
XFHI N RN SRR LA 2 R R LI ] T2, 7EAMES A\ BB ELBURIN , T Bir Bt i 1] 7 4
Jei /T T2 B BU I 18] % £, BRI T2>>T1, X BIRAIE L& T2 )

XF T2 MR, HARX (1-7) RS REEFEESMAGS VIN Z 0.5LSB B [ /]
T2, fRWIN RS, AR T2 Bk

t
Veade=Vaeintn=(Vin-Vexo) <1-e'§) +Vexo = Vin-0.5LSB

T2=-t2%In (“—“) -1

8192
16
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2.6.

LA 4518 X SARADC FERFEI [ P, SRAF FL B L e 2 78 70 TR,
78 HL I LR AE 5 b A L IS 2 IRV Z (B AN R 0.5L8B, T IIERJaZ ADC TERE Qi =
i, FICVEH LIRS S IR . X T HORA A ST, RO T — 0 AR BR A B R R IS
(L s BV B _E T B MR, (HA LA LT, 5 EAERE P UCR AR Z RN AL % (1IN SE 25 Y
FRAE A TS, DURIERFEIF RGN, SRR B AR 5 AMBAE 5 I R 2 A B iR %
V5.

R, 25 ADC TARAEESERAF sl A HRAER, Wl oAt R, HRW I ZIE
I, SN BT I TE A SRR J 2 32 AT — A SRR BB S 5 B2, G 1 SRR I TR B A2
i N BHBTHI MR 23 i 25 O IX AN G

I/O 5| B B PR IR A

T 51 B 2 A0 A N B bonding X2 AL ARE S, 11O Z AR e &%t ADC [RAERS
FEF AR R, JUHE ADC YT KA IE AT A 50T 110 PRI s E (st
RUEMLA PWM D). & 2-7. BHSHZI0 BT,

E2-7. M S5H /OB E

JUUL. _#=Fo |
n, nxe

MCU

WA 2-8. BHUESHFNO EHLREHEE, AL SF, ADC [FIKFEEE B4 PWM it
IS SRR O, £ PWM R A B RIS (R IE],  7EAH AR I RAEEE b2 iifs 5 s,
WIR B ADC 58 T —UCRRE, ] RE 4 it iR RE 4 S H A R iR 2% .

E2-8. il 5HFIOEFEFHEE

@

500
|@|[00ps/ [o.0s @

-400 s -300 ps
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A JURRSE 7 VE T LA ORIEES 10 Z F] ER 4% ADC RAERISEm, 1526, 7RSI E, &
BERE AT IR R L 75 ZE R S B 1/O fEM B E i ADC SRFREE: Wikt TR
PR, AREEREL AT 1/0 Tk B BACRAE 1, JRATTAT LLLEJS 9] layout bR — S84 it > ik
S92, EeanFRATT AT DO i E R /0 SR TE 2 AN b — € AR 1) GND RE&ES, a1 & 2-9.
BEHSHFNO Z ERITH R, 248K, BT e bl ok 8 55006 W, bonding £
F] ) R ARAT S AR SEAPAE o hAh, IS5 5 It 208 55 SR AR HI M, A B A5 5 s
A EIGE A, 2 MCU 7 10 MRYIRBEE, A S E XA TG 5l &)
PR, FATFEREA —5%2R, HaESUy 10 DANEIEL I %3247 — Ik ADC B, 48R40
S B FCVFIX A4
E2-9. B 5HFOZ RV i H FE R

; RIS AE
GND
2.7. WA ADC IR

£ GD32 4> %41 MCU F HA5 ADC )/ ERE A REETIfE, T RAE s T $h AT 50808 ik
H LA CPU 4. BRI 2 AN, IR 2 AN i 45 AT, kLA S ADC %
FECE RIS . SRR BE AT PG 0 R A2 (2-2) 5, b N AT M (48 7T LAyl %,
I RFERR TR LLUE R 3 E ADC_OVSAMPCTL #4745 OVSEN {7 kflifE, ‘&2 LLRFREE
RN, BB R I BE 70 HE . Dow(n)s2 46 ADC HHi I n MU E S

Result= & * Y3 Dout(n) (2-2)

B EAREAE R SRR BT HAT PN ThRE: SRFAIAL A RS . I RFER N &27F ADC_OVSAMPCTL #F
FE 821 OVSRI2:0167 58 3, ‘& HIBUE T Jy 2x 3] 256x. RiERE M % X —M£ik 8 fiffits
¥, ‘BiEit ADC_OVSAMPCTL %77 %% OVSS[3:0]f7 17 hl & .

£ 2-2. NI M KB E OREBE D RaEND
1-bit 2-bit 3-bit 4-bit 5-bit 6-bit 7-bit 8-bit
shift shift shift shift shift shift shift shift
OVSS= | OVSS= | OVSS= | OVSS= | OVSS= | OVSS= | OVSS= | OVSS=
0001 | 0010 | 0011 | 0100 | 0101 0110 | 0111 | 1000
2X Ox1FFE |Ox1FFE | OXOFFF | OXO7FF | OXO3FF | OXO1FF | OXOOFF | 0X007F | OXO03F | OX001F
4x Ox3FFC |O0x3FFC | 0X1FFE | OXOFFF | OXO7FF | OXO3FF | OXO1FF | OXOOFF | 0OX007F | 0XO03F
8x Ox7FF8 | Ox7FF8 | Ox3FFC | OX1FFE | OXOFFF | OXO7FF | OXO3FF | 0OXO1FF | OXOOFF | 0x007F
16x | OXFFFO | OXFFFO | OX7FF8 |0x3FFC | OX1FFE | OXOFFF | OXO7FF | OXO3FF | 0XO1FF | OXO0OFF
32x |Ox1FFEO|OXFFEO | OXFFFO | 0x7FF8 | OX3FFC | OX1FFE | OXOFFF | OXO7FF | OXO3FF | OXO1FF
18
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ratio data 0000




c ANO059

GigaDevice EI:XEI%% ADC %ﬁg%g E"Jﬁfjﬁ

1-bit 2-bit 3-bit 4-bit 5-bit 6-bit 7-bit 8-bit
shift shift shift shift shift shift shift shift
OVSS= | OVSS= | OVSS= | OVSS= | OVSS= | OVSS= | OVSS= | OVSS=
0001 0010 0011 0100 0101 0110 0111 1000
64x |0x3FFCO|OxFFCO | OXFFEOQ | OXFFFO | OX7FF8 | Ox3FFC | OX1FFE | OXOFFF | 0xO7FF | OXO3FF
128x |Ox7FF80 | OxFF80 | OXFFCO | OXFFEO | OXFFFO | 0OX7FF8 | 0x3FFC | OX1FFE | OXOFFF | OXO7FF
256x |OxFFFO0O0 | OXFFOO | OXFF80 | OXFFCO | OXFFEOQ | OXFFFO | 0x7FF8 | OXx3FFC | OX1FFE | OXOFFF

AIFRAE R AT B, S SRAEA QR B e I 1) A 2 50 e A2 BN SR P 1 O 3 A SR I
IR ORFFARSE . B N ANt 27 4 — S s, — DS IR Y N X tape = N X (tsmeL

+ tconv) .

Oversa| Max |No-shift
mpling | Raw |OVSS=
ratio data 0000

P AR EREAIREE R ITH MCU, BRIESE BN RR A ) — L8 B S ok P k4
NG SRR B3N o ) i B DL AP 24 55005 DB O A 7 2205 I CPU I8 70 5 — € (1 RAM
A XA SEZOE TG SAR, A KR T IS .. R E SRR O
RFRAPIEPFIROPAT IR, W2 FBRE TGN, P E KRS R REE U
SRR
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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.

© 2022 GigaDevice — All rights reserved
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