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GD32H7xx &% E ¥ E ADC fEifr

GD32H7xx WS T 1412 ARG AR e dsti b (ADC), H ADCO0/1 i 14-bit
ADC, TECE N 14 47 1247, 10 A2l 8 A 43#E%; ADC2 A 12 bits ADC, TJFCE N 12
i 10 i, 8 fhrEiFE 6 Mo HEER .

ADCO A 20 /MhimiE, 1N WEiEiE (DAC_OUTO #iE), ADC1 A 18 MMhfiEiE, 314
P ERETE CHIBHL R (Vear) J83E . S H R ABETE (Vrernt) 1 DAC_OUTO j@iE), ADC2
H AT ANMINB@EIE, 4 ADNWEEE (EEE Vear) BB, SHHEEHAETE (Vrernr) K
U B AR T (Vsense) FH i R P IR AR BRI IE (Vsense2) ) » ADC SKAE BB SCRF 2 s
ITHE, SRR S, gt BnT DA% MR I R 5% Bl i 28U 55 (177 ORAELEAH Y,
HE s ar £ 25 (ADCO/1 N 32 frEidliar /745, ADC2 Ay 16 £ £ Zi 74D

ARG E S8 GD32H7xx 251 14-bitADC (ADCO/M) [fdiF 7k 5% Iy =531, B0
T+ GD32ADC I BiES% (AN059 #25 GD32 ADC FI RS /B .


https://gd32mcu.com/cn/download?kw=AN059&lan=cn
https://gd32mcu.com/cn/download?kw=AN059&lan=cn
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3 BERTHEESEM
3.1 EARE
GD32H7xx %% 14-bit ADC FEAELE CFEHI BN . KFERS (0], SREER. R, i, fid
RIREE,
m e [FRBR AR AHB, S2Bigh CK PLL1P. CK_PLL2R B CK_PER:
B CRAER ). SERERTE) AT R GERC E, WECE N 3.5 -810.5 clock;
B SR, TERE 14 67, 12 7. 10 A7k 8 fr A,
B TR
1) HHpANEIE, s R A
2) PRI TR, BRI AR Hedfh— UG RE I NIEIE
3) ELHEATHIR, RS FTI FEA fN JEIE
4) [AIWTIE AT
5) AP,
m R
1) Bk
2) TRIGSEL fili’k
RIERARE TG, RIEFRE, el PRLEA M. HumszE 5. HPDF A, A
RAE. DMA iR &g,
3.2 N EERC B

ADC 17 4 RNERHEIE, WHETRE RN, ks R AL AR 0E . SRR
T8 LA A S F s e 0 e

¥ ADC_CTL1 Fif7# 1) TSVEN1 A7 & 1 AT LS REIR A AL R ARIEIE . A 0 AL RS i
FEBE IR 2 R AR R, TS A R M R, IR 2k (0 m ZE 708 Rl A A
[ (FeZ A7 45°C). PNl AL IBas Bd TR RE (78 4k, TAAS 2 FH T I E Zahi «
0 SR I RS B TR, N A AT — AN S B R AR R SR R XA S iR

¥ ADC_CTL1 #7451 TSVEN2 A B 1 v LAERE fmpks P FE AL I 10 o b R AL s
B/ TFELELRF 3 ADC R, ar =AM N 2w 3, R ECE 1 R R AR
2%, ADC K #h 4R AgE T 5MHz.

¥ ADC_CTL1 ZFf7#% 1 INREFEN 7 & 1 1] LA BEpN i HL 2 3l iE . N B HL 2% (Vrernt)
P T —AMRREN CEFREHME R 4y ADC LA A%

¥ ADC_CTL1 FFfr#s (1) VBATEN A7 1 7] LAEBE Vear I B H, SERLE Vear 711K
4 5y IR F 3R o A RER b DU TE AT TN Vear 51 LE 145 I F b . 9T Vasr
FIREET Vooa, MEHFHT-#fi0R ADC IERIZAT. 405 TR N Vearld o 9T BiIEALEL
R AEHRE, A UANAE FR 2 o I s -
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3.3

3.3.1

3.3.2

3.4

ADC R #E

GD32H7xx &% 14-bit ADC 77 5 —NaT BRHEDIRE, 24 ADC 1247 25 7% (15111, Vopas Vre
DL IR B4, AT — AR R 1

ADC R H#E A

GD32H7xx # %1 14-bit ADC [P i B AHEDIRE A AT RHER: 2RI+ REC R S R RHE,
ETHEEE R R bR 0 (CALMOD=1),

FERCHEIIE], ADC THE —MEHE 28, XA REGZ N T ADC WERH), EE 2| ADC R
R4 oA FERHENIE], S AR ADC, & WAEERIRMETEM . 1E AD B R Tie
HERRAE .

ADC & #E AL B

FH P AT DU 35 B CLB=1 KX B T HIaa 1k, {ERHERAR] CLB 17 &— B iR 1, HE|
BHESE K, A B R 0.

A8+ 2 e AN S PR RSHEAR T AlE I 1 B ADC_CTL1 %4724 CALMOD 7 371554

DA BB R RS A 10 ADC_CTL1 %47 2811) RSTCLB sk #H &,

AR e R «

1. Hi{*ADCON=1;

2. IEiR144CK_ADCLL%:4%5ADCHa 5E;

3. WERSTCLB (HEMD;
4
5

. WECLB=1;
. {5 HZFICLB=0.

R R BRI C B

FETH R BRIOAEBU T, 8 MR P B BRI BT8R L S/ IR ARE R IS R R e %
TR B SRAN SIN. FHSg 5%, o] DS AR /0 B2 10 72 m b fedfie if ), € 3-1. GD32H7xx
F£J) 14-bit ADC Fii B X174 B8 X1 [/ tCONV AFIEJFITR, BARHI D R BERG IR D IZIR
BT BRI 5 A 8] tane, ETIHRFRAERR, W1FE 3-2. GD32H7xx £ 7 14-bit ADC 4 %%
5 R ERFFEHIRF N:

% 3-1. GD32H7xx % %] 14-bit ADC Bt B ANFE 532Xt R tcony A 8]

tconv tsmpL(min) tabc
DRES[1:0] tconv(ns) at tapc(us) at
(ADC clock (ADC clock (ADC clock
bits fabc=72MHz fabc=72MHz
cycles) cycles) cycles)
14 145 201.39 ns 35 18 250 ns
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DRES[L:0] feony tconv(ns) at i) tapc tapc(us) at
. (ADC clock (ADC clock (ADC clock
bits fapc=72MHz fapc=72MHz
cycles) cycles) cycles)
12 125 173.61 ns 3.5. 16 222.22 ns
10 10.5 145.83 ns 35 14 194.5 ns
8 8 118.06 ns 35 12 166.67 ns
% 3-2. GD32H7xx % 1| 14-bit ADC 43R 55 m R R X R
SR (bit) BRRFE#E (MSPs)
14 4
12 45
10 5.14
8 6
3.5 R E SRR E T
$2 15 ADC KRR B, — MR R A3 SRAE (197 5 o ARt SRR BTG 0 T 2508 ik BE DA CPU
IR
I KR EOSRE——, HIRRERA 2 £ BN 55 155 (LRI 4 f%, f5WEEL SNR

2

*fin_max

&7+ 6dB, XN ARA ENOB $2 7 1-bits
EREEAFE A, B AN S5 R BCT 15, BInEUETE FE, 7 GD32H7xx & 51 14-bit

ADC iz nlik 32 fir. HARUAEMRGEI T A THEA L, Hd N ATM ERTDB0RE,
AR AT LUl 1 B ADC_OVSAMPCTL %3 /74 ) OVSEN kAl fE, & AR
AR, e R 2%, Dou(n)/2 48 ADC fiith (15 n MNMIF(E 5

N-1

*

Result= Doyt () (3-1)

=2l =

=0

>

X 14 A2 ADC, Fr BAEAREREE S TTHAT AN DIRE: KA. KR N 2AE
ADC_OVSAMPCTL 717 #3111 OVSR[9:0147 7€ 3, "EMHUEIER Y 2x £ 1024x. FREREM
ALk MR, Silid ADC_OVSAMPCTL %4744 OVSS[3:0) itk {7 &.

XFT 14 2 ADC, SKRAIERITTHEMS AR —A> 21k 24 £ (1024 x 14 7)) BMH, &R EeH#.
SR e R B A7k B A7
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& 3-1. 14 fir ADC 3 KA 10 L

23 19 15 11 0
VR2447 i 423 do
23 19 15 11 0
AL (10670) 0 0 ... d13 do
A 3-2. H BT 14 £ ADC T REEEF 10 AL
23 19 15 11 0
JE2AR K 3 2 A C D 6
23 19 15 11 0
AL (1040 0 0 0 (o A B

ANAR HE PR e A 2 L, 3o SRR AR RO S RIS S8 A B SRR S R R
TSR ORFFAH S o B NNl 2 A — BT, — NS5 RE R :

N*tapc=N*(tsmpL Heony)

(3-2)
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4 ADC fF FHERZE M
GD32H7xx &% ADC L #iR . AR W, Fr B RN s, S frsm N =R
i, AFEK ADC BLE. O B30 ADC [RIShiE SR E. SRREFSEE . SRR A5
i

4.1 185 F 2435 N3R5 14-bit ADC 3h3 R et

GD32H7xx %751 14-bit ADC S i Je 72 73 AN, B A o5 A —AN5 1, A1E
HL I 5 A AT (R8s 2200 B AR ORAS T S iy A AT S G ) s St el
IR ARG P 7P A BEAR AR B, ATSEBLROREE IR . (B0 M A 25 PSS, DI eS|
FAITE R B OL T, HEREAE 22 20 A 2R S BE v RS 2.

FE47IEIE 51 5 W2 4-1. ADC ZE 4 5 5/ VLI
& 4-1. ADC Z 7818 5 LA

ZoriEiE ADCO ADC1
n% 5 Vinn 5 B Vinm 5| B Vinn 5| Bl Vinm 5| &l
0 PAO_C PA1_C PAO_C PA1_C
1 PA1_C PAO_C PA1_C PAO_C
2 PF11 PF12 PF13 PF14
3 PA6 PA7 PA6 PA7
4 PC4 PC5 PC4 PC5
5 PB1 PBO PB1 PBO
6 PF12 PF11 PF14 PF13
7 PA7 PA6 PA7 PA6
8 PC5 PC4 PC5 PC4
9 PBO PB1 PBO PB1
10 PCO PC1 PCO PC1
11 PC1 PC2 PC1 PC2
12 PC2 PC3 PC2 PC3
13 PC3 PC2 PC3 PC2
14 PA2 PA3 PA2 PA3
15 PA3 PA2 PA3 PA2
16 PAO PA1 null null
17 PA1 PAO null null
18 PA4 PA5 PA4 PA5
19 PA5 PA4 PA5 PA4
20 null null null null
21 null null null null

n
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GD32H7xx %41 14-bit ADC 7 iy F172 7315 2T (2 25 A A Rt Hdls .26 4-2. GD32H7xx
£ 14-bit ADC 4 B A\ B0 F 525 REFAAFIHL 5.2 4-3. GDI2H7xx £/ 14-bit ADC &
DA TR BB IF VTR -

# 4-2. GD32H7xx % %] 14-bit ADC B3 NI T Sh SR S0
iRl 2¥ R M MAE |Bhr
EO i B 12 2 BRI +5.7
DNL WA AR R %= <R TN +1.3/-1.0 | LSB
INL MR iR % LTI ON +1.9
ENOB BRI LRGETPN 12.7 | Bits
SNDR fEM R AL LNTEPN 783 |dB
(1) K%M Ta=25°C, BGA176 3, Hi N\ 5|1 PCO fill; MODE1 fitHi (LDO fEH4550), Voo=Vooa= Vrerr=3.3
V, /NS HYR; fapc=36Mhz, SMP=3.5CLK, #HiZif.
# 4-3. GD32H7xx % 51 14-bit ADC Z /-3 N F 3 A5 R B4 O
i) 2% R M HAE | AL
EO it B % 2 N £0.1
DNL WAy R iR 2= ZEOTHIN 1.0 | LSB
INL MR iR = ZEOYEN +1.6
ENOB HRALEL ZEYEN 13.4 | Bits
SNDR B R LY ZET N 82.6 | dB
(1)  WRZAt: Ta=25°C, BGA176 H%:, %A5IHN PCO&PC1 fi; MODE1 fitd (LDO ft ), Vop=Voos
Vrerp=3.3V, AMEZHIR; faoc=36Mhz, SMP=3.5CLK, FK:if.
FELLIEL LA LSB 47 ) ADC HIEASSHI, F5 % EH] LSB IR/ /03 31 XK. £ 3.3V
M AER R T, 14 270 ¥ % ADC 1 LSB=;‘T'Z’ V=0.2mV, 12 {77 ¥ % ADC i
1 LSB=;;§ V=0.8 mV, [t 1LSB (12 7 73##%) =4 LSB (14 fi5r#i5).
4.2 ADC YRt i 77 ik

GD32H7xx 1E N HERA — WIS i, H T ADC/DAC #ft3k g, Biffudss
VREFP 5| IR AN R (At (1 14 2 ADC i, # VDDA22.4V i}, 24V <
VREFP <VDDA; VDDA<2.4V I, 1.8V <VREFP<VDDA), %N &#ZHEBEnllE 1S
HHESHA: 1.5V, 1.8V, 2.048V. 25V,

{5 FH A8 v b i 22 Y] LAt —2B 3T+ ADC 1H:AE, (8 AN [FIZ 5B ADC TEAEInZE 44,
(& Py B2 )ERT GD32H7xx _E 5/ 14-bit ADC 78 REBFFHD [t F 45, (EHH5) BE RS
SR GD32H7xx _EF14-bit ADC )& REAF MO .

& 4-4. i Fl A SE VR GD32H7xx £ 3 14-bit ADC 3 A& KAV

e S PR 2% 1 HAE A
- CRTTEITIAN +5.2

EO i L iR 2 - LSB
ZOHIA +1.3

12
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GigaDevice GD32H7xx %71 14-bit ADC {# F 15 R
Gt 2% PR %A REE | pa gy
DNL TRt R 2 ;;ﬁgi jzjiz
INL B AR L i ijzi ii:
ENOB GEICOAS ijﬁgi i: Bits
SNDR AR E L iiﬁ;i :SZ dB

(1)  RZAE: Ta=25°C, BGA176 £, M ANy PCO i, /34Ny PCO&PC1 fl; MODE1 e (LDO fit
EE*ﬁﬁ)y VDD=VDDA= 3.3V, VREFP=2.5Vr W%ﬂziﬁ%ﬁ. fADC=36Mth SMP=3.5CLK, 71'\"{")2/@0

X 4-5. 1§ F AN ERE ES IR GD32H7xx 251 14-bit ADC 74 K #AsHpE()

sio % WA M T nn

EO R ERGETPN +5.7
EHIN 01

DNL oy AR iR 2 %ﬁﬂﬂnu)\ *1.3-10]
NN )

INL Bt Skl £19
EHN 16

ENOB AR %ﬁﬂﬁnu)\ 127 |
EIHIA 24

SNDR MR F L mimaikiLIN 83 |
LN 526

(1)  MERZAE: Ta=25°C, BGA176 H£3&, MmN\ N PCO I, Z/rHiNN PCO&PCA il; MODE1 fitd (LDO fi
Eﬁﬁﬁiﬁ)y VDD:VDDA= VREFP=3-3VV &l‘%‘f%%{)ﬁ, fADc=36MhZ, SMP=3.5 CLK, ﬂiﬁ‘{&o

4.3 SR B3 K R ) ADC $UEXT Bk ADC SR 5 R H)

¥

ADC {EREHY B, 5 2% Ha R4 N 5| TG e ARG IR, A T B e iR 22, 5 B e Ta)
{5 JE 4 HL R A2 8 B2 1/4 LSB, A ATRE SEU R LA SRS, ik ADC iR 2% VREF
T s B T) P 186 KT R [

A 4-1. [ 73F F VREF B A/~ T A HE R~ VREF g £x1/4 LSB Firas R

6], W LA HY VREF 7 # it 2 P AR P A 75 222 B FR TRIA SRR 52

13
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4.4

B 41. A [E 53 3ET VREF Fa € B E]

VREF 4
10 bit /\\

14 bit

100 pv
»

PR
1600 pv

v

- t\/reLth\l -

237 VL IR AR I (AR 252 B3t 3¢ b a2k AR RS2 IR . 76 VREF 511 3G hn 1 27 AR Bk, 289
T VREF {ifaser i), #imPRE] 7 AT s ADC #iR, Kk, H2EREEsT ADC [itkfe
KEE, WAHE ADC HIHIAM BT 5 RE it . BGA H2518 % t LQFP SRS E Ik TS
i, BOAEATEA ER R3] H K, GD32H7xx #4%1 BGA176 %% VREFN 5 VREFP
S HURMETE 2 nH A2 45, {H LQFP144 3¢ VREFN 5 VREFP 5|l FHUB{ETE 12 nH LA
t.

%A~ ADC [FAIIREH, VREFP 31 L RIS T 7t 20, 55 VREF FORE s,
Bt e ik ADC H%.

ADC [Fli TAERIRAMA, S AHIR 70 HE260 ADC i HEAR RIS ER TR . 52 SRR 7oK R
B TAE, WREF LA delay, 84 VREF MIE B IRE A%, X ADC [HTERER I
FHE S

VCORE fit B2 7% ADC FIFH

GD32H7xx RN HFEE K SMPS 1k, {§if] SMPS 4 VCORE fltHif, F i \NAFAERSSE 1
URCMR (N EEIEBEA R , o NFEARR AR, H P S GD32H7xx RV H i,
FHH T SMPS 15, ) ADC i N\ 5| B FizE 25 SMP'S 558 (1), ADC % A5 i SMPS

Bz i an & 4-2. ADC FA F/f7#E SMPS # e VT & AR :

14
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GD32H7xx %1 14-bit ADC f#i Ff5 55

K 4-2. ADC #i A\ 5| J{IEE SMPS ARz ow X IE

=t

=

ADCO0/1

PF14
PF13
PF12
PF11
PB1
PBO
PC5
PC4
PA7
PA6
PA5
PA4
PA3
PA1_C
PAO_C
PA2
PA1
PAO
PC3
PC2
PC1
PCO

&

=

ADC2

PH5
PH4
PH3
PH2

PC3_C

PC2_C
PC2
PC1
PCO

PF10
PF9
PF8
PF7
PF6
PF5
PF4
PF3

15
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5

5.1

B R THERE M

LR BT

GD32H7xx #4144 =/ Wi, fH5VDDIE, VDDA, 0.9VIsfl#{3 i, VDD 5VDDA
W E R B, 51, B BT .

A 5-1. HLJFE M

-

-1

I
Lo |
! -
i BowerSwih L Veak_ | Backup Domain
4 3.3V ‘ LXTAL H BPOR ‘
PAO
PA2 WKUPX WKUPR | | ‘ ‘ BKP pAD‘
PC13 |_RTC
PC1
BREG
PMU 7
CTL
NRST WKUPN
Eﬂ ‘ BKP RAM ‘ ‘ AXI IPS ‘
WKUPF
FWDGT {—SLEEPING—
|_Fwoor | e T conecwr |
‘ HXTAL ‘ ‘ POR/PDR‘ ‘ AHB IPs ‘ ‘ APB IPs ‘
Voo Domain 0.9V Domain
Vcore -
Voo Do 0.9/0.8V
Vooa Domain
‘LPIRC4M‘ ‘ IRC32K H DAC H LVD H VOVD ‘
%3.3V
VoA ==
‘ IRC64M ‘ ‘ PLLs ‘ ‘ ADC ‘ ‘ VAVD ‘ ‘ TVD ‘
‘ BVD ‘ ‘ LXTAL H HXTAL ‘
LVD: i A 2% LDO: HiE Y4 BPOR: #-fiisk i & A7
POR: LHIEAL PDR: gL BREG: # {7 f78%

VOVD: Vooy A&
BVD: VeakH L%

VAVD:  VppaHL R 25

TVD: i LRI 25

WHRVDDAMNZETVDD, ERPE 2 [0 K ZAGEHEE300mV., MR, VDDAR] &L

PRI L 4% VDD,

BGA176 3414 4 VREFPHIVREFNS| I, VREFPT] LME R4 2% Mk, o] IEES

VDDA, VREFNZUEREZIVSSA;

16



‘, AN180

GigaDevice GD32H7xx %% 14-bit ADC {55

LQFPH 2 Hh & HVREFP 51, VREFPH]UMEH ZMT 2% Hajli, AT L EiZE 2 VDDA,

FEL Y IO 24 o % R R PR N o e AT 2D AN [ S 2R HE T ROIN A 25 R LA G 52,
GD32H7xx & FY# 7 e 81 7 -

B Voo ZiMERZ (N * 100nFR B A+ AN T4 TUFEH S, B/0— A MWop i BEHA
NTATUFHIAFIGND,  HAth Voo 51 H13%100nF );

B Vool ZIAMNE S GIN10NF + 1uFF# AR );

B Veere5| T H 72 A AT L% 2 Vopa,  HAEVRere T XS HIIZESZ 100F + 1uF P&

=3

s

B Y4 N ELDONVCOREAE Hilf, iYVCOREXGNDIZEM M2, 2uF P& ZS s 4N
HILDOZZ #g s, iV CORE XTGNDHEH M 00NF [ #HiL 2%

B A EELIUE S NG S, JFEERE SR

& 5-2. GD32H7xx RF|HF AL T

100 nF

100 nF

4.7 pF +5* 100 nF

4.7 YF + 4% 100 nF

LQFP100
BGA100

1pF 10 nF

2X2.2)F or 2x100nF

2X2.24F or 2x100nF

100 nF 100 nF

4.7 yF + 11 * 100 nF 4.7 yF +17 * 100 nF

VSsSs

VDDA

LQFP144 LQFP176

2X2.2yF or 2x100nF

2X2.2yF or 2x100nF

100 nF

4.7 pF +10 * 100 nF

BGA176

2X2.24F or 2x100nF

17
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51 el HEL R TLAC

BRI R, 75 ADC i NE AL CE NS i, RIS 7E(S S35 S N E I R e — A
HifH, 5 Cw 4 RC JEIEAS, LU S S RERE 2SR, W& 5-3. B nsf 3825 CIN 49 ADC
RERELNT 7R, BB KA IR 7575 JEAMT AP ST Ran (5 5 UEFHA+RC JERARRHSD,
GD32H7xx %41 14-bit ADC fanc=72 MHz BFRAE ) B ok i\ BT 428 5-1. GD32H7xx &
J 14-bit ADC SRR -SRAN TR :

& 5-3. ¥ N AR EEZS Civ B ADC SERHE E

ADCXRA

SW
Ran % AD

4 —I. =1
L I 1

ADC

VSSA
GD32H7xx
# 5-1. GD32H7xx % %] 14-bit ADC k¢ A H15 Bk A BELHT
e KFEE B @72MHz Rainmax (kQ)
3.5 0.21
6.5 0.52
125 1.15
245 2.40
14 bits
475 4.80
925 9.50
2475 25.6
810.5 84.4
35 0.26
6.5 0.62
125 1.34
245 2.77
12 bits
47.5 5.51
925 10.8
247.5 29.3
810.5 96.5
35 0.33
10 bits 65 075
12.5 1.58
24.5 3.25
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DFER KA ¥ @72MHz Rainmax (KQ)
475 6.45
92.5 12.7
247.5 34.2
810.5 12
3.5 0.43
6.5 0.93
12.5 1.93
8 bits 24.5 3.94
47.5 7.78
925 15.2
247.5 411
810.5 135
1) ZEEERIE, FFAE 100%4E 77K .
(2) RanfERAHELITHE, KFHESZFr PCB H.
5.3 5| BiE#E
HT 11O, EZE K& NER bonding £ A LA FN S, ADC [PIFS F 2 S22 HAb S 5 B e irssmm,
Ktk ADC $i\ 51 IARIE S| RIS S e i PRI FE S /E (i PWM B D), O BalE a4
SRR R I 51T, IX ATRE 2 5 B R T i S B R B
5.4 PCB layout }3: &5

1. VERTCHSEIA R, B SEEESOZ A CE, BTHE T I R R A s
REEHITE PCB I EAE 4y, 0] REMIZ s A5 S

2. ADC 5| NEs N R Re s H B, JFHRRIEE ST ES, T ADC NG T
BESHTE S BAENER 2, MR ERAHEES. @I ADC NG ST
IS bR, Beth BERFEET 208 i Hhid £ L.

3. VSS/VSSA/VREFN 5| IRt irHe h, HHb-Fin NS &8, B OREEs 2 B ARK IR
Pt

4. 731K VERFPNDDA 42 2R WE . RIS . IRIERE I H RIR,  [RINHZ IR A (B PT
AR 5, ATLAmIR. ADC Fr B Ha 7K -
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Important Notice

This document is the property of GigaDevice SemiconductorInc. 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 la ws 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 otherintellectual property rights. The names and

brands of third party referred thereto (if any) are the property of their respective owner and referred to foridentification 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 oruse of any Product described in this document. Any information provided in this documentis provided
only for reference purposes. Itis 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 forordinary 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 signalin struments,
life-support devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants), polluton
control or hazardous substances management, or other uses where the failure of the device or Product could cause personalinjury,
death, property orenvironmental 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
shalland hereby do release the Company as well as it’s suppliers and/or distributors from any claim, damage, orother 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 orrelated 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 orimprovements to this document and Products and services described herein at any time, withoutn otice.

© 2024 GigaDevice — Allrights reserved
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