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1. faigr

GD30BC2416-Single Battery Charge Demo # /& — @ HLIEE H KT &, K Cortex™-
M23 NN %) Gigadevice GD32E230G8U6 :ts i /E A4 MCU, DL 12C #2115 5 R
BN PMU (GD30BC2416x) #EAT I8 {5 FEE AL 4 .

GD30BC2416x SCRFHTTH B T/ R SV b e U H, FORKSCFE L.5A 7R R, I
SCREBROR 1A TR, RGIFE LT O AT T R A R TS A B, AT Bh
PoE PP GD30BC2416x [HPEREAIThAE .

GD30BC2416-Single Battery Charge Demo R4

SRR ERL T H v R ROH A B

EFHRE: TEHE. HRR. HER. BsiER

SCRE E B K& T shis g

SCRF UART 8 T ERFFER A 24 11 et A JBORAR TS

B LED Fault /8. TR BUETEA . USB ffidkiER5E
BEEE. RIE. BCEER. BOBRS . SRIE S 2 MR
Al sl NGB SleepMode

B GIRTE R, AT E

A 1-1 GD30BC2416-Single Battery Charge Demo £41 &

GD30BC2416-Single Battery Charg
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2. ThEes| o

# 2-1 MCUEB| 4

Thee 5 iR
LED PBO. PB1. PAO. PAl YLED. YLED. RLED. WLED
KEY PA2. PA3. PA4. NRST K1. K2. K3. RESET
Control the GD30BC2416 enter and
SLEEPMODE_CTL PB4
- exit sleep mode
Detect GD30BC2416 8ms falling
IRQ PB5
edge
Enable or disable external activation
ACT_EN PFO(IO level 5VT) o
circuit LDO
Connect to the SCL pin of
PB6
GD30BC2416
12C
Connect to the SDA pin of
PB7
GD30BC2416
PA13 SWDIO
SWD
PA14 SWCLK
PA9 USARTO_TX
USARTO
PA10 USARTO_RX
BOOT BOOTO Boot mode Configuration
R 2-2 WNFHERSE
HEER Ei7p7) Demo
J1-MicroUSB MicroUSB i\ HLJRE 3% Lz
12-BAT FEYL RS s K A AT B \EE SR A e vt B VAR % IE (W7
&R 2 IE ik
13.LOAD P AR TIPS IR T RE I MR RE, A IEAR O3
e 51 R BE I 5] R B R F T 3k
L TN VRS : R EAR N T R AN T 2R B (735
HIR, HORRFE NI AT Ae R DA /M f N HLEK
J5-1IC USB Adaptor %% [
J6-UART R RE B W&
J7-SWD EFER. FesiEn L2 %
J101-MiniUSB GD-Link #01 L2 s
J100-Debug \ KRR
R 2-3 BhEREERR
BheREReS iR Demo
_ GD30BC2416 0V JA 7t HLES U 2 1-2 JERE, WhFRIMER ,
JP1-Action Sel ) i X N ) ChZde
LDO F3. 4 3-2 %8s, EBAN4 AT
JP2-PWR SELECT MC- GD32E230G8 fib i I #E; Y 1-2 iEH:, &% L2 %
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GD-Link 1. 4 3-2 %42, #4F GD30BC2416 H i
LDO ft,
GD-Link i%4%8%; 4§/ SWD O, R EFN,
JP100 JP100 &%, MiEkF A GD-Link 1A RFE T, R
JP100 B i%EH
GD-Link i%&#%8%; 4{fi /] SWD 1, HRFEFEFN,
JP101 JP100 B%5. ikl A GD-Link i beR e 7, [
JP100 T2 E#
x® 2-4 e
g iR Demo
K1-RESET MCU & A7 L2k
K2-SLEEP MODE_CTL | IE# SR W
y 7E KEY Mode &, 1% K3 VJ#: Charge_EN&DIS ({4
chapcediEE K USB AR A 250); K% K3 - KF 2S Pl Claeds
- Boost_ EN&DIS (f¥ 4l USB & H i A %0
K4- A Zhizfil s F ot i, BROA b ey B 3] .
AUTO&KEY MODE_CTL | #5{
# 2-5LED
LED A Demo
¥ ZE GD30BC2416 %4 LEDL/2 B, ikl L
D1. D2 i i i Cs
B ] LED RS
D5 YLED; *%JF/E7E N}, D5 _ON. <5, D5_OFF L2k
RLED; M4 Fault i, D6_ON, Ffij54 Hahiks .
D6 o e
RER, D6_OFF
YLED; %4{#ifit Boost ¥, D7_ON. J%[H] Boost ZhAEN, o
D7 D7_OFF CL#de
WLED; 4461l %] USB i A, D8_ON. #il|#] USB & ;
D8 Ee
HiE, D8_OFF
D9 MCU - HLIEH 878 EhE
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3.

3.1.

3.2.

3.2.1.

NRET=]

T2 BHR T GD30BC2416-Single Battery Charge #R [ is %8 720, LR Demo
R X FE b 7 SRR A o A SR A TE N VRGN UL RE, 15 S B P 4R RS B AR 4

P v

FERR FLD 70 08 FL R 5 A T Demo AR AR DL R B
HIHJE, 0-60V/3A;

BRI R SR A ) F T B T B AU
CERRE:S

GD30BC2416-Single Battery Charge Demo 1 ;
it USB 4% i B JF 2224 Keil uVision5
Hr SWD 2 H e a8 ;

MiniUSB. MicroUSB #$#4; .

PRI

No ok owbdR

Battery Charge

BEATRE F It e F AT ERR, Demo MR ELEAE DL FIERER R, W 3-1 Fis:

1. JP2 BkRIEERIA 1-2 fHE, M) MCU H GD30BC2416 LDO fitHi. bz J2 i,
D9 24T 5%, W MCU EHLRT; FREVERMZ: 15 GD-Link fhH RN 3-2 fH:.

2. VBUS I ANHIEH M 0. 75— EFH MicroUSB k282 J1, . &
FEE B IRERE] J4;

3. PR ESTEER A ) I B AL B R B J2;

4. W PEATRFEMEERE S J3, GD30BC2416 W EA A HIEKAT IR, Al
A9 57 285 AL R 1 [ B Shy PR 70 FE

5. WFHRMFE, HHBBHLL LER: DLREEE A P e DemoSuites LA
RSN EE RGUHRSE R, EEEH G B ES% 5. OIFE (/5155

6. USB % N4 EMiEER J6, FANFEOBFIEN: % 115200, K7
NONE. #(#fifi 8 #1467 1, FTHFH 5 ol SERf & B RGUIRE .

7. DemoSuites FA B IEIR T 3o 7 —: & SWD DBk 8% #: 5] J6(VCC. CLK,
IO. GND), LMFEi#4T DemoSuites ek ifid, FEIEREMZ JP100. JP101 ARek
B, R & GD-Link 730, KA MiniUSB 2 DL 46 A% 101, JBEE
BEIR JP100. JP101 BEEBKREEE.
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B 3-1 Battery Charge DemotRZE#Z R E

USB Cable

1-Cell Battery Pack
or Simulator

USB Cable

USB Cable

3.2.2. Battery Discharge

HEATHE F R R A EER, Demo MR ELEAE UL FIEER R, W 3-2 Fis:

1. BB ES TR SR A i B R VAR B B 025

2. W REEESR I3;

3. TR, WREUBAR LA LR DUF &R B P bk DemoSuites A
KN ER RGUAIRSE L, EZHHEBESES. HIFE 15

4. USB i N4 % 36, ANLE MBIFRLEN: FAF%E 115200, KREAL
NONE. #(#fifi 8. 5147 1, 7775 HJE B AT LB & RG0IRAS

5. DemoSuites A FM LRI T H—: & SWD B keskasiEs:3] J6 (VCC.
CLK. 10, GND), LA#i1T DemoSuites Fex ik, REHERKIRE JP100, JP101 A
RelEee. N 3EFE GD-Link 7730, K MiniUSB #: 14k ZitH N & J101, &
ERERML IP100. JP101 FEBLRIGEE.
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GigaDevice
B 3-2 Battery Discharge DemotRZE#E R~ EE
System Load 1-Cell gia;luelry Pack
] L]
0
USB Cable B
B §
I8 IJ
D
3.3. Demo_Suites

BIREHEHE T Keil B, Hr Keil fRA K L2 T Keil MDK-ARM 5.26 uVision5 fll7 .

FEAE AR AT LUN LR 2R

1. #{HH Keil uVision5 77+ T2, “%3% GigaDevice.GD32E23x_DFP.1.0.0.pack, Lifn

AR RSCE

2. f#i/H] SWD #: 8 GD-Link & MCU F#£/%, Demo B ERA N & FEF
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4.

4.1.

4.2.

REAFBLTHBER

TEFHER

B 4-1 BAER

<:> USART 1’c 1’c VBUS
0 VSYS
HhR LAk
HYs LED GD32E230Gx GPIO GD30BC2416x Wg
EN
VBAT
KEY SWD PWR VCC NTC
Demo xR E
B 4-2 GD30BC2416x R &

VBUS

VBUS
VBUS

LEDI

AGND)
Lci7 =
T AGND R7
0uF 7
DNP
==c18
01uF
Ro
30K
AGND ==
AGND
CACT EN
vBUS
R11 L2 - R10
o 3L our
o [ l 10R
9 216w ne X ==c20
TuF TuF
WEGZTZCTa
R12
2208 =
AGND
D3
vee
D10 ! gl
BzT5205V 1 Na143
04
vBAT
N Na148

LED2

SET 9 | (o

it

==c3
VAT 0AuF | O.1uF | 100F]
3
g,
P TR : :
- 33
ow 11
s [ 14__g voug
vsvs
veys |12 Lo Lo
SXE 10uF | 0.1uFgR2 RT1
5.23K v
PEND R3
NrC |10__NTC
7 031K
o Rra a7k 2P
scL
RS 47K
spa (22
R 4.7K

GD3

TPI0 TPIL

Tﬂz P13
PGND PGND
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& 4-3 MCU&GDLink

crarge o % eLaur
o RH 4 i Ri Leps e
P
Ve i o0 oo Jad
i s [
o 0s bl
’, S s I
LED2 Rie 4« » RIL LED4 PB4 PAY
7 T i A
Bocst YLED WLED UsB INoUT PG, o
o=
osc e e
SSCoummn PrinpAL) o2
PASWDIO [
PASWCLK [
Tais
aooto
0 st
S
o1 vz < oo
ok ok 4 N
20y 1 [west P ) G 1 erre oo
b e 2 e o s
Razens Razzfess - a2 S G a0 1 favee
can cas oo m v
i i o
= ow ane &0 =
ES Ed
ray R
ok o
2 K3, il K3 24 Il Kd
b—d Crarge B—d " [auiiey
Refoos | s Reazfoos
loacharge o
| I
It It
diur anF
iy .
%] pavwkur Poo ot
- B rai Foi fk
ol X pae pomoori fel
= . jomn ey PRIITDO
it < 0 et ot
v U sz S - e s RIS
on . 3 g oo = ke 7o R0
usvl vavou |2 > b i RS
s e 1o, | @ sc: i TESWOE | ; e LDt
[ o0 o] Sour o] X e q
I W 8 o S pan PBI0 fagl ¢
PR I B L ST
5 A vaiz
Iz i 1o iy
51 PARITOAWELK g~y
€100 HC-9S8MHz I-ono > passiror pais fast 5
= Sl osceo  ponawpRRIC g G
. — SSCounml Telh0sCn N
sl de el e e
sy G2 T 1R
T 1t 3 dR10z ONO[——ew BOOTO
1 RI0S 1 uss pm 20pF 10K ST
s =R )
o
s RIS 1 usa o .
= o1 vss1 12
. o2 ves2
RI07_y usk cw VDD 3 vss s (2
3 8 15K
e vooa vsa
s DR
r10s —Lcros
™ sovia e
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5. HIFEfEHTEE
5.1. Battery Charge&Battery Discharge
5.1.1. DEMO E#
EAMAIFLALEE T GD32 MCU L4 F 3B
B (AR 12C BCE RS 1A GD30BC2416x HHIIRA
_ I S S Sk SR el b R PIVES
B R NGR T SleepMode
W LED # 4i RAE S
B UART [ SEH 8576 47 RGURES
5.1.2. DEMO #4745 5

T # £ J¥ < GD32E230G-SingleCell Charge_Demo_Suites> | Demo #k I . &4
Demo Suites FIFsEMEET R FEH.

Demo R ERIA AR LN 330mA, MCU K PMU FHEIIZ )G, RSB B35
il

GD30BC2416x N F A S AL E W T -

ge parameters */

ig (WS_CURRENT IPCH 100_PCT, WS_VOLTAGE_VEVH_3V);:

nfig (WS_CURRENT_ICCCH_100_PCT, WS_VOLTAGE_VCVCH_4 PCINT_2V);
nfig (WS_CURRENT_ITER_NO_CHANGE) ;

e_config (WS_VOLTAGE_VRCH 4_FOINT_OV) ;

config (W5_CHARGE_TIMEOQUT_Z40MIN);

config (W5S_BOOST_MAX CURRENT 2R, WS_BOOST_OUT_S5V); //boost 5V output

1. Tizo A BIEG 7S Bk i 3.0V, A 2 rt i K 3.0V I, £ B AN TER
RPN B, BER BUR 70 AR o B B

2. fEJFEHEIEE TS B HE 4.2V, MEb AR 4.2V B, 2 NEJE 7 AR R,
Fo LI 2 18 B 5

3. MEEFHEFEF, FEH BRI E 2 —HER TS AR ED 10%*1 .., B, TR
1k

4. HZHERFTHEBIE 4.0V, BT RIS ABEFE, R0 2] i i R R RN TS
T 4.0V i, 3k AER 7 R

5. FoHEHK T A 240min, #5 240min 2 P9 I8 A I E 78 LR 24> 2 —FI1E
7 HL IR 10%* ey » W22 7742 CH_TO_FAULT;

B 3R
1. iz USB #i AN (D8_ON) I, HzhJE A If5CH Boost (D5_ON. D7_OFF).
D1 5 D2 78 B BRI R P A X, D2 76 78 A BEAF 1S INFR— IR, HL LTS ilEn
13
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B D2 B 5.

2. fIFE| USB ki (D8_OFF) i, HZIXMHFARHIEHJE Boost (D5_OFF. D7_ON).
D1 5 D2 B FE A IC 24 (D1_OFF. D2_OFF). FEFEMNL, 4
FV HL B /N T 3.2V IF, Boost X F#h5¢H] (D7_OFF).

FahiEmE:

1. %8 K4 HT U BEs S Fas, RaBA By E s,

2. K3 i TR BRI E S50, 024 USB AR AR; K3 Kik 2S5 AT
Boost HIFF 8 52 M1, XAE USB i H 3 H Hith B KT 3.2V I 44

3. TERRNEE R, USB NG, K3 Fi%IT A i fg USB BAMAH, H#iid A USB,
THEFR . iR, TEKI% K3 3TJF Boost, FHE 40 USB HiiN, <M
FEHEINRE; USB kG, Ki% K3-2S JF /5 Boost, ##il%] USB #i A, I VSYS H
USB 5%k, FHikH USB HIGT F kT RE Boost, Uit FEICiET A mH.

4. K2 #EHl Rk NSUEH SleepMode, R4\ SleepMode &5 %44 D FENE K B ik
AN, SEBRIRZ) N 3.7uA.

5. Z%iRH SleepMode 7532 USB #i AN« SCREAN R Wit . RGMele)s, 2

VeI IR SE R B AL, B D) H shi iR .

FLh L P OV 5 7 R B AR A2 -

ZREERINLH A LDO & %, LDO EN JIERIA 4% VBUS, fiifig LDO ik, 5%
RN, MEIbEE KT 2.3V E, HERGEOERED, A7 EE LDO EN BIFAK,

PLYk/N RS TIAE -
1. f#fe% BAT _ACT_LDO

K2 Options for Target 'GD32E230G_GD30BC2416' X
Device | Target | Dutput | Listing | ser  C/C+ (08) |Asn | Linker | Debug | Utilities
Preprocessor Symbols
Define: [GD32E220. GD30BC2416X USE_IZC_DRIVE[BAT_ACT_LDO
Undsfine: \
Language / Code Generation
[~ Execute-only Code Wamings: |AC5die Wamings +|  Language C: [cS9 =
Optimization: |00 ~| I Tum Wamings into Erors language C++: [oaell =]
I™ Link-Time Optimization I Plain Charis Signed I Short enums/wchar
I~ Split Load and Store Muttiple I™ Read-Only Postion Independent [~ use RTTI
¥ One ELF Section per Function ™ Read-Wiite Position Independent [ No Auto Includes
"”,5‘;‘:,2 \ '\ \GD30BC2416x_Fimware_Library\GD30BC2416x_standard_peripheraltinclude; .\ A\ \GD D
Misc ‘
Contrals
Compiler e std=c99 —tanget none-¢abi -mcp! B< ~
control | fno-tti funsigned-char £short-enums fshort-wchar
sting v
\ 0K | \ Berzecll | \ Defaults | Help
ey i 3 =)
2. e T 2 AR T 2.0V
122 #ifdef BAT ACT LDO
123 if (bat act ldo == 0}{
124 [ if{get act whkat wol() == S5ET){
125 bkat act ldo = 1;
126 bc24le acten gpioc config():
127 printf ("Battery activelrin"):
128
129
130 |Fendif

14
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233 E_—"r;fﬂ-‘:f BAT RCT LDO
=FEs

554
555 “brief Get battery wvoltage through gd30bc24l6x internal ADC
556 ‘param[in] mnone
557 ‘“param[out] none
558 “retval ExrrStatus: ERRCR or SUCCESS
558 &/
560 | ErrStatus get_act_wbat_vol (void)
561 H{
562 ErrStatus err = ERRCR;
563 ws_adc_enabkle ()
564 [ if (SUCCESS == ws_adc_data_read(&vbat_value) ) {
565 vibat_calculate = vbat_walus * 5000 J 4096;
566 [H if (vbat_calculate >= 2300){
567 err = SUCCESS;
568 | }
569 }
570 retiuarn err;
571 1}
572 #Fendif
573 -
24 43 6 FEL BHLS0S FL G, AT 2SI AP 3%, BAT_ACT_LDO ZEAMiifE, LDO EN fHIH7AK,
LDO % 4t -
g1 f*53elect the diode activation method*/
S92 $#ifndef ERT_RCT_LDD
83 bc24lé acten gpic config():
S4 |#endi

Boost ZhREFF 8 & 1F:
WA E N B R KT 3.2V i, e ¥ 4T JF Boost

534 H/*!

121 “brief Get battery woltage through gd3lbc24léx internal ADC
536 ‘“param[in] none

537 ‘“param[out] none

538 ‘Zretval ErrStatus: ERRCR or S5UCCESS

539 L/

540 ErrStatus get_vbat_ wol (void)

541 [H{

542 ErrS5tatus err = ERRCE;

593 ws_adc enable();

544 [] 1f (SUCCESS == ws_adc data read(&vbat wvalue)){
SQSE vbat_calculate = vbat _walue * 5000 / 409&;
546 [ if (vbat_calculate >= 3200){

=47 err = SUCCESS;

548 | ¥

549 L ¥

550 return err;

551 }

15
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HAN5BH SleepMode HA4ELE

1. K2 #%8H T #6248\ 5B i SleepMode, MCU i A DeepSleepMode.

659
660
661
662
663
=
665
666
667
668
669
670
671
672
673
674
675
676
677
&78
673
630
681
632
633
634
635
636
&37
638
639
630
631 [
692
653 [
694
695
656

6o -

698
659

vold sleep config(vold)

{

/*Eey Mode®/

if (key2_enable == 1){
key2_enable = 0;
switch(sleep_state){

case SLEEP DIS:

{fwakeup config():

break;
case SLEEP EN:

tws_wakeup = 1;

ws_adc_disable();

ws_watchdog_disble():

ws_boost_disable();

ws_charge_disable();
Ws_temperature_regulation disable();
bc2416 led off():

printf ("Deep=leep mode™)

delay ms (1000);

[#s_to_sicepmode () ;| «—Control GD30BC2416
adc_deinit():

iZc disable (I2C0);

usart_deinit (USARTO);

gpioc_mode set (GPIOF, GPIO MODE ANALOG, GPIO _PUPD NCNE, GPIO PIN ALL);
rcu_periph_clock disable (RCU_USARTO);
rcu_periph_clock disable (RCU_I2CO);

Control GD32E230G

delay ms (1000);
pmu_to_deepslespmode (PMU_LDO_LOWPOWER, WEI_CMD); |
break;
default:
break:;
f# TUse BB05 to wake up the MCU(USB insert)
if((sleep_state == SLEEP _EN) && (tws_wakeup == 1)){
wakeup config();
tws_wakeup = 0;

2. B SleepMode 5=, GFEAMEBFBIYE (K2, K4) LK USB ffi AN (IRQ 774 Fi#
WIERFS: 8ms), BHERGSHNENER, FEEmERk.

16
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6.

6.1.

Board Layout

GD30BC2146-Single Battery Charge HLEE )y 58.7mm x 94.8mm P = Mg . Hikit 5
T WK, AR 5.00mm HbE LG, AT 5.00mm fdkaE sk 1, T
USB #1112 5.00mm VBUS HiJ 4 A\ 1. GD30BC2416x fir TH 1 b 5 5E i sy o N3k 1,
HL YR A8 P 5 7 2 A0 X Sl Bl DDA D = FRLE S AR IR R B, 3G NkiR . Ak, Tha R4 7 iy
oy TR ER S, A Net-Tie 5 %8, #% PGND Al GND Ei%. Demo AR R FI45#4 ft
VRPUBUERE, 90 RE M UEAT VR AS

Top Overlay

B 6-1 GD30BC2416 Single Battery Charge Top Overlay

( “on wo . LI I .
o™= 21O O

VBUS! RT1

H H. B 7
Il oy E%gg; ©OrOz: |
S 11
S e ] O
=
o e wal O [

O|emo P11 ()P0 P8 7, TPa, 6 5
i N \Oscr oA IRa vec EN B

GND|

[CE LI Rle]

JP100  pg  R20

]
. garlo 55l 55

H|[W Wosxis s
pEec g mi Je )= ]
g L,

u
[ ]
Wosria U
[ ] GD30BC2416-Single Battery Charge %
11l

IC il

2022-04 V1.0
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6.2. Bottom Overlay

B 6-2 GD30BC2416 Single Battery Charge Bottom Overlay

o
o
o o o
O e ° j=os3
[l Sm)
=OE&n ° o
o o o o o o o
o o
o o
o o
o] o} o
o o
o o
o]
oo
oo

6.3. Top Layer

Bl 6-3 GD30BC2416 Single Battery Charge Top Layer

18
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6.4.

Bottom Layer

Kl 6-4 GD30BC2416 Single Battery Charge Bottom Layer

19
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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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