GigaDevice Semiconductor Inc.

GD32 MCU A EEtR

MAHZEZ
AN192
1.0 fiAS

(2024 %6 H)



c AN192

GigaDeuice GD32 MCU %5ﬁiﬂ”iﬁ§ly@;¢[§ﬁ§
Hx
H B oo e ————————a e —————————— 2
BB B B e aa e e e ———————aaa e ————————————— 3
R B o ————————————— 4
1 B B evvee e e e e e ettt e e e e e e ——— 5
2 T T T R IR e ———— 6
2 R 3 = 1 BTSRRI 6
3 IS USSR 6
2.3, G322 MCU B T oottt 6
3. MR B B oo ———— 7
B, R T BB I B oo 7
I R T SRS 7
3.3, R oo —— 7
A, B R BE R o ————————————— 9
4. T IR o I B B R oo oottt et e et ettt 9
B A TF B oo ettt ettt 9
412,  FFIES: 155 MODSTEP=655 4525, MODCNT AR KIE I oo, 9
413,  FFES: 15 MODCNT=50 525, MODSTEP MK KIE N ovoeeeeeeeeeeeeeeeeeeeee oo 1
4.1.4.  FFEM: {%H MODSTEP=133 A°45, MODCNT KM ceovooeeeoeeeeeeeeeeeeeeeeeeeeeeeeerses 12
4.2, B B N S i oo 13
VB B - (1) =R O b - - UR T U T DTSSR USRNSSR 13
VB By o S = | OSSR USRS 14
4.3, BT RBW S T BN oo e eee oo e e e e e e e e e e e e e e e e e e e e e e 15
431, REFEIREAZ, B2 RBW JGITIHRAE T o 15
B.3.2. BB LRI oot e et e et 16
A4, BT I I B B o oot 16
A4, FE R T I I T T L ettt ettt ettt 16
B8 . B oo 18
B B 19
8. A T 5 e, 20



©

AN192

GD32 MCU JEsui i e mg

GigaDevice
&% 5l
i R =8 i =0 = e < PR 6
I I S I RO 7
2 I B =TT 8
Bl 4-1. RIS A IRZE B oottt 9
/& 4-2. MODSTEP=655, MODCNT=1 Bf SRS AXCTRA R ..o, 9
] 4-3. MODSTEP=655, MODCNT=5 Bf B AXTUIRGE IR ..o, 10
] 4-4. MODSTEP=655, MODCNT=10 Bf S AXTUIRGE IR ..o, 10
] 4-5. MODSTEP=655, MODCNT=25 Bf S AXTUIRGE IR ..o, 10
&] 4-6. MODSTEP=655, MODCNT=50 Bf S5 A TIRGE IR ..o 11
& 4-7. MODSTEP=1, MODCNT=50 B SRESCINRGE R ..o 11
] 4-8. MODSTEP=26, MODCNT=50 B ARG TR ..o 11
&l 4-9. MODSTEP=131, MODCNT=50 Bf S5 A TIRGE R ..o, 12
&l 4-10. MODSTEP=393, MODCNT=50 BT HEACIHRLE R ..o 12
&l 4-11. MODSTEP=655, MODCNT=50 B SHIEACIHRZE B ..o, 12
&l 4-12. MODSTEP=133, MODCNT=50 B AT HEACIHRLE R ..o, 13
&l 4-13. MODSTEP=133, MODCNT=125 B ARG R oo 13
&l 4-14. MODSTEP=133, MODCNT=250 B SHEACMHRGE R oo 13
&l 4-15. MODSTEP=655, MODCNT=50, RBW=1kHz B S IREE R ...oooovoveeeeeeeec, 15
&l 4-16. MODSTEP=655, MODCNT=50, RBW=20kHz B $H X PRLE R ..ooovoveveeceeeeec, 15
K] 4-17. MODSTEP=655, MODCNT=50, RBW=62kHz B} SR MIIREE TR ...ooovvvececeeeeeee 16
&] 4-18. MODSTEP=655, MODCNT=50, RBW=300kHz B} SR ARG TR ...ooovvveeeceeeee 16
3 L N 0 R < SRR 17
3 T I N -0 7 s 3 < SO 17
&l 4-21. MODSTEP=655, MODCNT=25 B #I B ARG IR ..o 17
] 4-22. MODSTEP=655, MODCNT=25 7RI MIERLE R ..o 18
& 4-23. MODSTEP=655, MODCNT=50 B #I B ARG IR ..o 18
&l 4-24. MODSTEP=655, MODCNT=50 B} 7RI BEMURLE IR oo 18



©

AN192
GigaDevice GD32 MCU %iﬁw_\m _‘[/ﬁjrgclé,f/lgjﬂér%
RE5

B 2-1. BB 2 MCU JE P iR ettt ettt ettt ettt et et et et e et e et et et e e e ee e 6
2 B0, R T BT AR A oottt ettt ettt ettt 8
2B B2 T BT I R oottt ettt ettt ettt ettt ettt 8
A1, DB MOD CNT B B E TR oottt ettt ettt ans 14
42, TR MODSTEP B IR oottt ettt ettt 14
R 4-3. DB MOD CNT B B B 2R 2 oottt ettt ettt 14
A4, TZEBE RBW BB B 2R oottt ettt ettt ettt 16
BB B IR T B oottt ettt ettt ettt ettt ettt e ettt 20



GigaDevice

AN192
GD32 MCU JEsui i e mg

1.

L

BEE DR MAE, BOTE S RN PR ok, HER RGEX TE 5 AL RIS IA] . I Bl
PR SE BRSOk s O 2ok . EMI BRI T, R 4R LB R STl I A% 5 ol 4R S 1 7 5K,
Xt A I L AR GUT A I . EMI 2 SR LS PEBE I B AIG, ELRTE, ATRES SEUBA RGR
Ro AESERRHER AT Hh 7 AR OR L T 2 R A T

HI T I BRI A AN S vy, AL TR (R AN 0, DA AR R 838 55 EMI 5038 8 it PO 2
CL AR AHBIORBR R A, 1717 JE2 AU A 0 AR Sk b4 sl AR EMI R S SR o {5 SR 2R
TESHaEET TRPELREME, FEESHREARL MR B EL KRS .
P Xt SR VRIS B AT U AL, 8 P A AT Y L P 1) R 7 A 8 (1 B U HT VL L, K
RERHUEZ MR b, WA RIFF IR IERER, ] EMI FIRCR .

i 19



AN192
GD32 MCU JEsui i e mg

GigaDevice
2. TSR R
2.1. JEITH I
R THE—BHRIER EMI 385, SR FKAER SN T SSC (Spread Spectrum
Clocking) R 4 @ A i) Dy e
2.2. FEI R
XTI Bh R AS , A5 5 A0 Re B0 70 BUE — /MG DL, {5 5 B & 1) SR IR FE 2 A B B
FEAR, IXAERBIE 5 1 AR I P 60, 2 () B e B 2 BRI, EMI R PR3 3406, T
TR 5 ATRE o L WL & 2-1. TSR G B2t L
2-1. SR E SR B
N
dBm * " FT FE 3
}Fre\ >
2.3. GD32 MCU EHIf= &

# 2-1. GD32 MCU iZ /7754151 T H il GD32 MCU A M ThRE I 7= i o

% 2-1. GD32 MCU E= R £
GD32 MCU &7 i
GD32F4xx
GD32F5xx
GD32A508xx
GD32E50x
GD32E51x
GD32W51x




AN192
GD32 MCU JEsui i e mg

GigaDevice
3. WA E R
3.1. TR B W&
GD32F470ZGT7 & A (AR i), GD32F4xx Mlittk, iy N9030B, i+ AL, ks S
DS6104H10 Pro.
3.2. i FE I i B A7 28
PHAHIGER T 3 PLL B8, RS S v LB PA8 F1 PCO HEATH Y, 75 EH il B ic &
BRI S, PA8 Al PCO 5| IFII £ L 7 2% GD32F4xx_H 7 FHHE 4-2,
IS A E S TR, 120 GD32F470ZGT7 ith Fr (B &b R s | i A 22 (B m], 2% G
D32F4xx_H P F M) 4.3.22 545, PLL KFHeh @46 25478 (RCU_PLLSSCTL)n T &/ 3-1.
PLL # £ S ) 717 7o
VER: Y PLL #¢2%1-rf, RCU_PLLSSCTL 4 {E8s A AT 5 A,
& 3-1. PLL B 4h R Sda | % 7 2%
B1- 30 29 28 27 26 25 24 2% 22+ 21 20 19 18 17 16 r:
lSSCGON|SS_TYF'El ﬁ:ﬂ- | MODSTEP[14.3} |
[ MODSTEP{2:0) [ MODCNT[12:0} |
Hrp, SSCGON e 7 AmEHE S aERE, Hb 0 2Ry Aidh], 1 NfEed Mifm]; SS
_TYPE #i& PLL JEARVEHIZRALESE, O AEFEP O3, 1 NIERR R T M. AW 4 ERA#
FrRO AT, — N 23 R 0] R A, B 1k R AT S (A Rk e K AR Y . MODSTEP Al
MODCNT B & PLL @A 6 th IR IE AR, 200 2T 4%4: MODSTEP*MODCNT <
215 - 1, AR R F &AL H MODSTEP £ MODCNT 4 B AT SEELAS [ 2644 F 1 @
Hi
GD32F470ZGT7 it JB 415 45 5 2 1Bk PAS 51 IIHEAT 4 b, BRI AR I ok sl AR 1) P
A8 5| JIHE I [F) il 2 4% R B RE AN, JE A AT A5 R AT B R ATAE 5 AT, A STk
T 2 R AT ASOUIN 2] P st A SR ATE 5 AR AT
3.3. NRAF&

MBS GD32F4xx MR BB J-Link FEZAHE, R PA8 5] jE it [
B E R RIS MA@ Keil B4F N 402) GD32F470ZGT7 (1o AR AE FH 1)
AN IR A 25 MHz, ZRZE4h 1404 200 MHz, 45 5 10 bt 452 55 I 2% 2 A [+ 1
B ESURGE Bh A, TIRES S O AR A 23 il 2 B0 . SIS & (8 R L AT 3-2. &
BT B HIFEEE




c AN192

GigaDevice GD32 MCU %5ﬁfﬂ”iﬁf3ﬁ’f@?§ﬁ§

A 3-2. SEIOPRE A R

S £ .
e 'fX TI' %Tﬂ.
iy (B
CRLIMAR B >
GDF4 xx i
ig ks Tk
-
iy
GD32F4707GT7

JEATR B RR AR R 75 20 P AT 18 A BEAT 12 ORI AT SEBLANTT RSN T FE AR R4 o 25 AT F A3 A
R N PIAT IR AR RERI AT, VW& 3-1. A RIIHI(CHY

K 3-1. ARG

/I rcu_spread_spectrum_config(RCU_SS_TYPE_DOWN,655,50);

/I rcu_spread_spectrum_enable();

HEIPRI, N TS AEREEN T, VW& 3-2. JFRAUI/CrY. Tl 655 5 MODSTEP [
WHEAH, 50 4 MODCNT i Elf. 4 ZSHARFM MR, R EEt MODSTEP Al
MODCNT {ER[I7]

R 3-2. FFRAKIAIG

rcu_spread_spectrum_config(RCU_SS_TYPE_DOWN,655,50);

rcu_spread_spectrum_enable();

VE: ATEMRRE RXT L, ARRIER R AR S SRR — 2, W RBW, VBW 4.



c AN192
GigaDevice GD32 MCU %iﬁuﬂﬂ iﬁﬁéﬁ’ﬁi“éﬁ'ﬁ
4. MALER
4.1. TF SR JG S B R R
4.1.1. il
ANTF AT ATRE AT WL A 4-1. A RRATHT BT i ) i 2% 2
& 4-1. RIS S A A S5 R
1 Spectrum v Mkr1 208.33 MHZ
Scale/Div 10 dB Ref Level 20.20 dBm 9.85 dBn
Log 71
mgzga‘(wz Video BW 1.0 kHz
4.1.2. FrREM: fREF MODSTEP=655 ~2F, MODCNT & &3

MODSTEP=655, MODCNT=1; i fro~ W, &/ 4-2. MODSTEP=655, MODCNT=1 A/ 4
LR

4-2. MODSTEP=655, MODCNT=1 B SiiZ{X fk & R

1 Spectrum v Mkr1 208.31 MHz
Scale/Div 10 dB Ref Level 21.97 dBm 9.82 dBm
Log v
1
Center 208.34 MHz Video BW 1.0 kHz Span 20.00 MHz]
#Res BW 1.0 khz

Sweep 52.0 ms (1001 pts)

MODSTEP=655, MODCNT=5; #ii{% fr7~ W, & 4-3. MODSTEP=655, MODCNT=5 ff4iiX
ML R




c AN192

GigaDevice GD32 MCU %iﬁfﬁlﬂiﬁ%?ﬁi“éﬁ'ﬁ

& 4-3. MODSTEP=655, MODCNT=5 B} #5154 MR 45 R

1 Spectrum v Mkr1 208.03 MHZ|
Scale/DIv 10 dB Ref Level 12.66 dBm 4.75 dBm)|
Log : . :

1Y

CE:‘?[';IEI':;L:;IZ Video BW IA.U kHz

MODSTEP=655, MODCNT=10; i {7~ W, &/ 4-4. MODSTEP=655, MODCNT=10 /i1
BT R

4-4. MODSTEP=655, MODCNT=10 B} Sl AL R

1 Spectrum v Mkr1 208.31 MHz

Scale/Div 10 dB Ref Level 10.00 dBm -0.41 dBm,

Log v

1

i
[Center 207.91 MHz Video BW 1.0 kHz Span 20.00 MHz|
#Res BW 1.0 kHz Sweep 52.0 ms (1001 pts)|

MODSTEP=655, MODCNT=25; i it~ W, &/ 4-5. MODSTEP=655, MODCNT=25 1 4jii2%
el

4-5. MODSTEP=655, MODCNT=25 B} Sl i (X MR L R

1 Spectrum v Mkr1 208.31 MHZ|
Scale/Div 10 dB Ref Level 10.00 dBm -7.89 dBm)
Log v

’1

"
[Center 207.91 MHz Video BW 1.0 kHz
#Res BW 1.0 kHz

MODSTEP=655, MODCNT=50; #i{X it~ W, &/ 4-6. MODSTEP=655, MODCNT=50 /1 4jii%
WM R

10



GigaDevice

AN192

GD32 MCU JEsui i e mg

4.1.3.

& 4-6. MODSTEP=655, MODCNT=50 B #15{% k&5 R

1 Spectrum v Mkr1 205.83 MHz|

Scale/Div 10 dB Ref Level 10.00 dBm -13.62 dBm|
Log v

1

i
Center 206.23 MHz Video BW 1.0 kHz
#Res BW 1.0 kHz

FFREM: {35 MODCNT=50 £23%, MODSTEP &k

MODSTEP=1, MODCNT=50; #iii{% fr7~ W. & 4-7. MODSTEP=1, MODCNT=50 A/ 452K Ml

5T R

4-7. MODSTEP=1, MODCNT=50 B} #3345 1

1 Spectrum v Mkr1 208.34 MH3

ﬁa‘:smiv 10 dB Ref Levu21.f7dsm ) 9.68 dBnf
.1

A
Center 208.34 MHz Video BW 1.0 kHz
#Res BW 1.0 kHz

MODSTEP=26, MODCNT=50; i i~ W, & 4-8. MODSTEP=26, MODCNT=50 /42X

il 25 R

4-8. MODSTEP=26, MODCNT=50 F S i () il iR &5 R

1 Spectrum v Mkr1 208.23 MHZ]
SLcaIelDiv 10dB Ref Level 10.00 dBm 0.51 dBm|
og T - )

‘T

i
Center 207.91 MHz Video BW 1.0 kHz Span 20.00 M
#Res BW 1.0 KHz Sweep 52.0 ms (1001 pts)|

MODSTEP=131, MODCNT=50; #i{X it~ W, &/ 4-9. MODSTEP=131, MODCNT=50 /i

B R

11



AN192
GD32 MCU JEsui i e mg

GigaDevice

& 4-9. MODSTEP=131, MODCNT=50 FJ i {X M4 R

1 Spectrum v Mkr1 207.85 MHZ]

f::]a‘u:elniv 10dB Ref Levenn:m dBm -6.01 dBm

1

mes BW 10 bz Vo 81 10 Swoep 520ms (1001 pis
MODSTEP=393, MODCNT=50; #iii%{% fr7x WL &/ 4-10. MODSTEP=393, MODCNT=50 #7#4i
i 57 AR

4-10. MODSTEP=393, MODCNT=50 B Sl 45 R

1 Spectrum v Mkr1 206.60 MHZ|

Scale/Div 10 dB Ref Level 10.00 dBm -11.34 dBm|

Log v

|ICenter 206.92 MHz Video BW 1.0 kHz Span 20.00 MH:

[#Res BW 1.0 kHz Sweep 52.0 ms (1001 pts)
MODSTEP=655, MODCNT=50; #itilf {17 W, &/ 4-11. MODSTEP=655, MODCNT=50 /45
I 17025 2R

4-11. MODSTEP=655, MODCNT=50 B S i {) il ik 45 5

1 Spectrum v Mkr1 205.83 MHz

Scale/Div 10 dB Ref Level 10.00 dBm -13.62 dBm

Log \a

‘1
mes W 0wz Viaeo B DK Sweep 52.0 me (1004 o)
4.1.4. FFRM: fR¥E MODSTEP=133 A2%, MODCNT XX n

MODSTEP=133, MODCNT=50; ik~ W A& 4-12. MODSTEP=133, MODCNT=50 /47
R 55 R

12



GigaDevice

AN192
GD32 MCU JEsui i e mg

4.2.

4.2.1.

& 4-12. MODSTEP=133, MODCNT=50 B S i Uik 45 R

1 Spectrum v Mkr1 207.85 MHz

Scale/Div 10 dB Ref Level 10.00 dBm -6.01 dBm)|
Log Y

’1

A
ICenter 207.89 MHz Video BW 1.0 kHz
[ERes BW 1.0 kHz

MODSTEP=133, MODCNT=125; Ml {7 W. &/ 4-13. MODSTEP=133, MODCNT=125 /if
i R Z R

4-13. MODSTEP=133, MODCNT=125 B} 3RS R

1 Spectium v Mkr1 207.60 MHz|

Scale/Div 10 dB Ref Level 10.00 dBm -14.54 dBm)|
Log v

A
Center 206.45 MHz Video BW 1.0 kHz
#Res BW 1.0 kHz

MODSTEP=133, MODCNT=250; A {X fiT7r~ W. A&/ 4-14. MODSTEP=133, MODCNT=250 /I/
i R 5 R

4-14. MODSTEP=133, MODCNT=250 B} 3 iR 45 SR

1 Spectum v Mkr1 207.60 MHz
Scale/Div 10 dB Ref Level 10.00 dBm -18.95 dBm
Log v

i
Centar 206.45 MHz Video BW 1.0 kHz Span 20.00 MHz|
#Res BW 1.0 kHz Sweep 52.0 ms (1001

RS RN S B 45

JRITHI 5 BB X Ll A%

# 4-1. 1K kE MODCNT 243457 1 Jix+F MODSTEP=655 448, MODCNT & M 1-50
13




GigaDevice

AN192

GD32 MCU JEsui i e mg

4.2.2.

BEhOm, A Bh A H TR B B R A
# 4-1. ThZEM MODCNT 4B 1

MODSTEP | MODCNT 1% (dBm)
AT F 43 / / 9.85
655 1 9.82
655 5 4.75
T A 655 10 -0.41
655 25 -7.89
655 50 -13.62

F# 4-2. 1% MODSTEP A 4047 9%+ MODCNT=50 A4%, MODSTEP &k 1-655

B, B Bh A TR A E A
% 4-2. THZME MODSTEP ZF{LiiER

MODSTEP | MODCNT | ZhZ(dBm)
AT RS / / 9.85
1 50 9.68
26 50 0.51
TF RS 131 50 -6.01
393 50 -11.34
655 50 -13.62

7 4-3. 17%k8 MODCNT 1t #1477 2 N MODSTEP=133 A°4F, MODCNT &M 50-

250 HEHNRT, BB H Th AT LR

% 4-3. Th%EPE MODCNT 4L Hi#E3 2

MODSTEP | MODCNT | ZIf#(dBm)
AT AR / / 9.85
133 50 -6.01
T e A 133 125 -14.54
133 250 -18.95
BRFRAE RN R
1. H“{fEF MODSTEP=655 A~4%, MODCNT &K 1-50 BEhn, ek 4AE S 4 H i o6
RUEIE N, SRETTIRMMOREIE, S5 R b 58 5 i = B 2 23dB;
2. M{f¥FF MODCNT=50 A~~4%, MODSTEP 1Kk M 1-655 1411, B Eh S S % io s 5 i

MU0, 5 S T A R R AR
3. Hff¥F MODSTEP=133, MODCNT AWistb o] LLE H, 5A I FEAAH bR I i = IR 2y
28dB. [A b B IR 1S48 H B /N K B AR 815 5, B & 2% R MODSTEP il MODCNT HI1H .

PR R ARG 5 R B AR LA, AR R INGE T X% EMI (R Jl R, (H2
RN R RGO E R SR T MR B R, UL B
0.5% - 2.5%[a], Lhimizs i PLL A2 7E 200 MHz, W —f#d @y %75 1 MHz — 5
MHz, 49 £ 2 ELAR IR 52 B 0 250 R B0 5 38 (1) JR AU S B, P B4R 1) 2R G it B adt Bl B /N (R R4

14



GigaDevice

AN192
GD32 MCU JEsui i e mg

4.3.

4.3.1.

AL RBW X TR KIS0

FEFIRREALI, A — N SHFEELHEE, s HF 0% RBW, RBW 245 ek i)
(RIS E S A s 9, PE T RS S T KA R IR A KA S N EE S
) RBW 75 KGR BB A 0] LLA XS {5 5 . RBW. 250l A 77 AR B2, H T A SOl
NTEHHE T, FTEA R0 Maker o5 5 R AN, SRR LU, 7 Z20R1E RBW
SEEIH]

&S5t T 55 %M RBW #5471 %: dP(dB)= 10log(B/RBW), RBW K, Th# % dP #/)s,
= SRS T ZE P = PO-dP, AIIEE RBW B, Maker /R ThZE 245/, Kk RBW I,
Maker .75 ) Dh AR 248 K BT LATR] — 15 5 IR, Maker S22 (0 Th 248 /2 i RBW 54K

RIFRMALAR, %2 RBW JFHINKSR

MODSTEP=655, MODCNT=50 , RBW=1kHz &} , il i { i i ik &5 R W & 4-15.
MODSTEP=655, MODCNT=50, RBW=1kHz # 4 (Wi 25 K -

4-15. MODSTEP=655, MODCNT=50, RBW=1kHz B i { M1iALE R

Mkr1 205.83 MHZ
-13.62 dBmj

1 Spectrum v

Scale/Div 10 dB Ref Level 10.00 dBm
Log v

1

[Center 206.23 MHz Video BW 1.0 kHz

Span 2000 MH
Res BW 1.0 kHz

Sweep 52.0 ms (1001 pts

MODSTEP=655, MODCNT=50 , RBW=20kHz I} , #i i {x i i 45 & W & 4-16.
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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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