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1.

fEir

GD30DR8306-BLDC Demo #R A& —aK HHLIKENH K F &, KH Cortex™-M4 AN
Gigadevice GD32F310C8T6 its /1 8T MCU, LL GD30DR8306x NUKEN: F, 5K,
P LI B0 4% 1| S5 AH DG Th g

GD30DR8306x & — Kk —AHJChl Byt FE ML 2k 5 28, i&H T+ 6 4~ NMOS PreDriver I
&), SRS MOSFET # Ik & L, HEA LW nl S R imtE, PUERM
BFHANE MOSFET 1 FEIAMEE 22 S8 2618 .

GD30DR8306-BLDC Demo FJ i izt f2 48 Al 94 A I 5 S FR AL 42 ) OB e B i A
%, Ui maE), 1.3 5 OLED i d o nig 1T IRAS, BRRE /RA 1K K J HEL Bl 34 T0 Bz il 3
o ZNIR LAY IR TF O, SWD #2111, Reset #8. Jedl i as. BALEEIT &L USART
VIR VSR AME TR, AT SRt R A SR AR R T RE . RIS SR B R 5 25 T
RO, B 25 PWM UL, 4 il fim K /MCE .

GD30DR8306-BLDC Demo 4% :

Demo R CHRFFEH A LR TE ] 12V 2 32V

EIRE L, EREE 1.2A R EEAT 1A E HL AR
FPWM FT 5, BRI 20KHZ

SCRFA IR T Ik ) SRk

Ry FhE, FEMBESK. SR ERT . RIERPS
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Thee 5! o B

# 2-1 MCUEB| 4

Thee Gl R
ADC_INO PAO VP A A/D B s N\ 5
ADC_IN3 PA3 VP HLFAI A/D S #edi N\ 5
TIMERO_CHO PAS8 22 GD30DR8306x_INAH PWM % A 5]
TIMERO_CH1 PA9 %22 GD30DR8306x_INBH PWM % A 5|
TIMERO_CH2 PA10 22 GD30DR8306x_INCH PWM % A 5| i
TIMERO_CHON PB13 4% % GD30DR8306x_INAL PWM #ij A 5 i
TIMERO_CHIN PB14 4% % GD30DR8306x_INBL PWM #ij A 5| i
TIMERO_CH2N PB15 4% % GD30DR8306x_INCL PWM %t A 5| il
TIMERO_BKIN PB12 puRiik oAl kAN ]
TIMER2_CHO PAG A-HALL/CMP i X\ 5| jI
TIMER2_CH1 PA7 B-HALL/CMP #ir A 5|
TIMER2_CH2 PBO C-HALL/CMP # A\ 5| J
HALL/CMP Select 1 PB3 HALL/CMP #5451
HALL/CMP Select 2 PA4 HALL/CMP #553E 4% 51
Fault PA11 22 GD30DR8306x_nFault 4t 5]
Enable PA12 YR ZE GD30DR8306x_Enx A 3l il
2C1_SCL PF6 ¥R E OLED SCL
2C1_SDA PF7 %% OLED SDA
SWDIO PA13 Debug
SWCLK PA14 Debug
USARTO_TX PB6 HEE, AT Byt
USARTO_RX PB7 HLEE, AT ROy
Rotation_Encoder_A PB5 e gmtid Ay, T LA
Rotation_Encoder_B PA15 e gLy, TG AL E
- PB10 R, (4 5)
(K5)
K1 NRST ek 1
K2 PB4 ek 2
K3 PB8 ek 3
K4 PB9 ik 4
Veer PA2 WALFFG, FTHml spLIE %
LED1 PB1 LED #5747 1
LED2 PB2 LED #5747 2
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R 2-2 WMNFHERS

pUE; 2 Ei::%) Demo
JP1 MERIFFSE, FHT b e e % ol A
JP2 e Cd
JP3 A BX 2 485 X 251y Bt A 8 % 1 W&
JP4 MR 3R 2 % PWM #3002 32 11 Cs
JP5 Bl UVW S A 321 e
JP6 Bhgmtnas s, TR L 7008 & S el %
Swi1 WRDFF R, TRl e LIE Cld
CN1 FL Y5 4 A\ 3 11 Ca
CN2 USB #M, F+ EArpLfa] Clzd
x 2-3 e

Er78 R Demo
K1 24 Reset Bl
K2 JE {548 Start/Stop e
K3 ThRek e Mode CL2 %
K4 M 4345 Brake Ee
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3. NREL:]
TP BRHIA T GD30DR8306-BLDC i I HRIEZEH: /75, LA R Demo MR EKE] FEALEL 5
FIEEAE . Ao A E AN UEE, 782 0 P e R R A 4 .
3.1. &
FEVE N LUK S F Demo AR5 DL R % 4%
1. HILHEIE 24VI3A;
2. HHLEREhH, 75N GD30DR8306-BLDC-V1.0;
3. JK42BLS02 HiHl.
& 3-1 Demo#x %BLDCHHLELYE
3.2. P iR
3.2.1. BLDC Demo %

B EEENUNIREINR: L ARSI IPS (HURZE), B /RL RS 5 & 2 0K3)
B IP6;

R 24V RIER ZEEIAIL CNL, 4% 24V JER I HEE A b e JPL
AT BRAA
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4.

4.1.

4.2.

REAFBLTHBER
RGHER

Bl 4-1 GD30DR8306-BLDC & LA RIER

Protection

GD32F310C

E )

VP

?

Power
NMOSFET
X6

- i

BLDC Motor
Current

Current Sense

Detection

BLDC
Motor

Demo #x 53 &

B 4-2 MCURAMEEHEE
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5. Demo #1585

5.1. GD30DR8306 BLDC #hgE 484

GD30DR8306_BLDC Demo R #%MH4-45 ARMHE BHAEHZE . W EMEH4MEZE, R

o NAE: ff main FRHUEIHL, ISR HT AL BB, blde A HE B, math ¥
AbFRAR S

o HHLEHE: F blde FHiEHHLA pid_regulate FiEARE;

o IFE: G4 hardware HELFIRFNECE) ik, led (led XT) 5k, oled (VHdhER)
P, key (#%48) #ith, debug_uart GHIR) #ibk, ecll (igfHgmid) Ak,

o LHAKE: fUHE GD32Fx0_Standard_peripheral library (GD i fy &%) 2%,

SRR

e

e

EHINEE

-
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5.2.

FEREFRE

TR A 5-1 ZE/FRAEER, BB A, A ATAMR B E A RS
HIaate s,

P BALEN while(D)FEA T, B EHIB BNLAEZATIRGS, HHEHAEIZITIRER, 7T RLkR
FehJ7 I ASAT IS, 2 RIS ARSI, Al 8 s i s L5, hrrdd S
Break #48 f RILIT L .

A 5-1 FEFHRER

WMIAIMZ . BT, T
B2, BIKRS

While(1)7EF

B A

IE R F b

A 4

R TR

Y
tart/StopH2
REHT

A 4
bldc_stop()

RALEIEIEST

11
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5.3. Hh W Ab 3

gd32f3x0_it.c &SRR RSFEF, FEMH T SYSTICK F¥i. TIMERO k.
TIMER2 . ADC Al EXTI by, H4k) B & 5-2 8745 H14.

B 5-2 Aty

SYSTICK TIMEROH 7 TIMER2FR i EXTIHR B

EESEE
HRIBHE RS
Eiegdaed
BREAKH I HEBHE TR BEBANGES
RIMATEE,
Fibpigdn HUsSEH BREE RS
FHHHTERAK
g
SHE

5.4, R XA RS

BLDC HIX A% 545, 1 & 5-3 BLDC Ff B TH#E#] EAAERTN o N4 55 5 3%
i AR FRRL AT BRI, BT T RS s BN PWM (2SN . PWM i = A
JE, A HURK E AT S BT e g s i o R R Y A R I R G 1 RIS, el
BB A AL R 45 e ARk, RS FR o 22 SUR AT BB/, B id T 2] 53R
EEPIRIER, H i JoE i LRI KN, FR AT 38 L A B R R L e . (B
AT AR D TRk,

Bl 5-3 BLDC ¥ B X A& H] REHE B

AR
_ﬁ‘)ﬂﬁ%@] Udc_bus
Fault E*E&Fnj lﬁﬂf
1 TR |« Idc_bus
- nFault v 3 > 3
: G%aat:gir?ssege E|E|lE
&| &| &
e BiE L PWM
PIATiE P REH [aoceres | [ wa
.
puE= 02l
. B
i
— Hall Mode
—— CMP Mode

12
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5.5. HUDLIZ RS
5.5.1. RET#e

A 5-4 GD30DR8306 BLDC JR&HL

F&STOP#

IRSTARTHE

STARTH#

}#2BREAK %

BREAK

BT
PERE, i
FEEER

ELALIS Z I ARE

B 2 IS

EHITHER

$STARTH#E

&, HFERER

# 5-1 FREEIHRE . THFARHIITRG

BIERE | GRRSE kS Tis AT
hardware_config();oled_init();oled_logo();
key_init(); led_init(); utils_sample_init();

START IDLE e:El pid_parameter_init(&speed_pid,&speed_pid_init);
pid_parameter_init(&current_pid,&current_pid_ini
t);state = MC_STATE_IDLE

R 1%~ START/STOP bldc_fault=FAULT_NONE;oled_clear(7);
DLE Ei7gse bldc_start(); state = MC_STATE_RUNNING
EAULT IR R G/ | blde_motor_check();
RJE) BY 8306 W& state = MC_STATE_FAULT
B R #E G/ | blde_motor_check()
FAULT | KD, HFHEE (b | state = MC_STATE_FAULT
i) B 8306 Wl
RUN bldc_stop();oled_clear(7);
BREAK | #% BREAK f%## control_parameter_clear();
state = MC_STATE_BREAK
IDLE 1%~ START/STOP bldc_fault=FAULT_NONE;bldc_stop();
ik control_parameter_clear();

13
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state = MC_STATE_IDLE
EAULT AT R A, bldc_motor_fault_recheck();
[idt=2 STE] 53 state = MC_STATE_FAULT

S bldc_motor_fault_recheck();
P AT A A
IDLE bldc_fault=FAULT_NONE;
FAULT [V CARREL S
state = MC_STATE_IDLE

. bldc_fault=FAULT_NONE;oled_clear(7);
% F START/STOP
RUN ‘ bldc_start();
Tk
state = MC_STATE_RUNNING

) bldc_fault=FAULT_NONE;oled_clear(7);
1% START/STOP
BREAK RUN bldc_start();

i &5
state = MC_STATE_RUNNING

5.5.2. AT e

A 5-5 GD30DR8306 BLDC R #:

R 5-2 BNRGERE. TEFMAZPATHE

BIERE | GRS VIE:S S8 PATHEG

control_mode_config()

. . gpio_hit_reset(GPIOB,
7£ OLED jffi7n HALL #Es H HHLA
HALL CMP o ) GPIO_PIN_3)
1E Running R4 1% MODE ## o
gpio_bit_set(GPIOA,

GPIO_PIN_4)

control_mode_config()

N " gpio_bit_reset(GPIOA,
7f. OLED Jf &7~ CMP X H HHIAE
CMP HALL ! ‘ GPIO_PIN_4)
Running IR# T~ 4% MODE ## .
gpio_bit_set(GPIOB,

GPIO_PIN_3)
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5.5.3.

5.6.

5.7.

IER#FEI#H

K 5-6 GD30DR8306 BLDC IE k#1{#:

*® 5-3 IERFEEIGRE VIBFMHRHAT R

EIRIRES HERORES RS S PTG
HHLALE Running R&E T SwW = |
CwW CCW direction=DIRECTION_CCW
CCW fii & -

HHLAZE Running JRETH sw = |
ccw CW . direction = DIRECTION_CW
CW fir &

HALL BREITidE

£ HALL B Tl i, EBAMM 7 FA:

TIMERO: TIMERO_CHO/CH1/CH2. TIMERO_CHON/CH1N/CH2N 73 H14z il /S AN Th R IF
K Fi#. TIMERO ¥ ¥ H ik ADC JENLURAE, SKRAERFLE T, FT s i as i .
TIMER2: TIMER2_CHO/CH1/CH2 3| =% /KL /&, RN TIMER2 AL & Ay HALL #5
3, FEF B E RS S FEUE 45 Rl R TIMER2 #m) mR W7, 78 A W b 47 8 )
[F] S 7E TIMER2 H W7 AR 1 % H8i [ 22 [ £14) BT 1) 222 0005

ADC: ADC MUUZHRAERIE R, JENLURERLE B, (E AR RN RE.

DMA: f&i# ADC U 4LRAEE I -

SYSTICK: SYSTICK e, K EXTI H W o 15 31 1) 15 5 225 1 55 R0 i il TR 465 58
B, JFHITRERESKE,

EXTI: MR s s N5 5, B ESHE.

CMP BRABITEE

CMP BExUF, =N EUBEE8 10 50 N i 23 Sl D = AH B sl 34 R0 o . T8 I 508 0K 38 B
SN74LVT244B ¥ il 51 B, K 0K 20 28 %0 N\ 3% 5 8 b0 38 . DK 30 2% B E
TIMER2_CHO\CHI1\CH2 5|} I, HAadhid S HALL B 1P 2.

7 TIMER2 ke, JEid A%l comparator_commutation_delay(int32_t min_speed, int32_t
max_speed, int32_t delay_min, int32_t delay _max) S8l A EL 5 2845 5 A8k 1) 3 1) 2 18] () ZE A
5253 s PR BEL IR £ 1 LU0 350 40 P B (1) PR IR S ), B A TR () T, S 5 TR I P 0 T 1

15
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5.8.

R, DR 1] P S B B () R Sl R ORI, bk sy, A% AR IS I R/, %R B R
M min_speed E| max_speed AF{LRT, 3 [m] ) ZER B ) A delay_max /M2 delay_min.

MRBEN AR

M T MCU sl i AF B ATARRSREAE I, BR T SO ARRD 3R 5135043 51 BHIAH 52 72 58 XL LAAh,
T B MCU RS ARIS T8 Flin GD32F3X0 R4t i A —4> ADC #ith,
GD32F30X &4 H Z A ADC, HAMIFER MCU I HR K7 A o 50 1) 24 FR 10 Al BEA R .

FESEH AL, AR th 7 AR S FE AL AR R AT I SO . T SO 4R Bl A e 51 BT
BUSh, ARSI, FERTHSE. EEH NI BLDC #Hl R4, BAILRER
. W PID. WA PID. HHUE S BEZEH]. HALL Biia T # RS54 .

BLDC =il R RS EUNZE 5-4 BHIZZHFASHTR, T ERPBEIE LI MCU 347
W, MAX_SPEED =27 CMP U fdi i, Bkt 5 4l .

R 5-4 BHIRGHKISH

2> X
NUMBER_OF_PAIRS AL LR 0T 2
MAX_SPEED H AL A o e T
SYSTEM_FREQUENCE EX P
PWM_FREQUENCE PWM AR

RALCRS KBS U E 5-5 BIABREBHXSHNR, LB E. BIRAER
BRRAE LA, RGO 2 s A R B BB OIR A o 7R AR HE A R R R R L 2 O
INPUT_VOLTAGE_MIN. INPUT_VOLTAGE_MAX #1 INPUT_CURRENT_MAX Z %317
B, URERGELE.

*® 55 RHLRSEREMXSH
S

GRS

INPUT_VOLTAGE_MIN

B R RME R V)

INPUT_VOLTAGE_MAX

R oK CHAr VD

INPUT_CURRENT_MAX

BRI R M (AL mA)

WEI PID & B XS H N F 5-6 F/EH PID HXZH77R, speed_pid_init H1 Kp. Ki &
2% R LA O e AR T R, S P IR S FRIR I IR B S, N T ARIE FEAL
MIEHIZAT, current_reference_max —M i B N HALEE HL LB H A K — i 5 ME -

£ 5-6 HEH PID HXSH

Z EHX
speed_pid_init HEIF PID ZH0IEE

YRR PID W EAMAHRXSEUNE 5-7 BHREH PID HFxZ2H77~, current_pid_init FFH) Kp. Ki
SR R A P LR A ) AR T R, T PR A FR A 45 58 FEIR, max AN EIER,
B MR . IR R H 2 PWM K525, max Fl min — % E N 99 il 1, AT EE
%o

16
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* 5-7 B PID HRSH

ZH

X

current_pid_init

HIRH PID S3WIta1E

HLLE B BUZ I RS BN 2 5-8 BYLE I BREFIHXZSHT7R, XT HALL B, 78

LA LIt T UG 2L BT A BLAE R, BT LA SR 3, R SSH00 HALL #iC
AN K. CMP BEUISATIN, TESEHUE AL, SMAINE, HRALIA S —E i 4 s s Biie e

R S i E S, ARGV B E AN . SAEDP IR A =B R EE P S,

sensorless_start_delay_init. sensorless_start_delay_final #1 sensorless_start_total_cnt, 7
WAl 2 B A SESR IS 1] M sensorless_start_delay_init %/ %] sensorless_start_delay_final(

e —%, BN Ims), ARG —BERFEAZ, HEBHEIREEET sensorless_start_total_cnt,
Y3 A3, I HoK blde_startsuccess_flag bR & 1. 753 shIBOE R A AR HERY,

W current_reference_init A current_pid_init 200 LLECZS JE ST B AR S BE 1. X LS8
A ERE, 2 FALS B D)4 g S ta e

&K 5-8 mHLEZIBBUEHIMEARSH

Y

& X

duty_set_init

5 2 LI AR E

current_reference_init

JRBI, IR ZE YA E

sensorless_start_delay_init

CMP 55X a3 B, P9 e i) 2 8 (R 46 AE 3R B TR] (B A7
N ms)

sensorless_start_delay_final

CMP 25X 7 i i) 2 (8] (i e/ SE SR I [R] (B2 ms)

sensorless_start_total_cnt

CMP 5K JAZIBr B, el S E

detectsuccess_total_cnt

CMP 25X i3 BB B IE A or I 145 e Fr) 5%

bldc_detectsuccess_flag

CMP e i s R IE R AR 2 Ao

bldc_startsuccess_flag

CMP #5033t &AL

bldc_speedpid_flag TR JE I ISR B AL
cmp_filter_cnt BB B S

HALL BRIz 177 2 5-9 HALL s/ £/ 757~, HALL A7 B hall_table A H

e FALJE T RE 75 EEAR I TE AR R IR 1) 2 (0 B AT I 2 1B 2K

F 5-9 HALL EREfTHRR

ZH

&3

hall_table[direction][hall_state]

BRI R

17
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6.1.

Board Layout

GD30DR8306-BLDC HHLUKshH K 4 2 PCB #it, 4k )4 110.0mm x 85.0mm. ik
5 T3, MK, Motor Driver (GD30DR8306x) fi7 T-Ht 1135 28 3K 5 K, MCU 452 Jal,

UVW =A% H A5 5 2 R e FH o 7 2 R0 DX 3 A s/ v B IR B AR A R B, 3 KA 5 M 3kt g
71, GD30DR8306x H [ HiA A WU i £l (3 (4T) x3 (F1)). 20milx12mil), LA
SR E#G b4, VP VHP. VDD. BSTx %5 HJRIEN A @ RIS ol BSOS, A A
ALK 5N T3 Demo KA &R 45 M fo VDR, 7 B IR o DLIEAT VR4S -

Top Overlay

A 6-1 GD30DR8306 BLDC Top Overlay

O|

CN1 v w
Adaptor a s
o 2 -
0 0 [ i 4 8 |3
b ] Q7 1l
;o : mf
&
W ni
m 5 L
1[afo] Sink_[Source Zm
12| 75mA | soma
° ° o [ 3-4 | 300mA | 250mA RAg
5|0 O|6 55 cooma[s00ma Rig s
710 Ofs[78]12a [ 1a E% e ] TP
[ m]
4 ma ) EEO®
- <, mE | [E =3
2lo[a 1|12 [ e E &a
: BT e
BUCK_5V O - g3 . us (= mRe4
& =| =
7.7.‘ u1 ﬂE; OLpo_sv Ri7 EEIE 8 Bk
= u2 = 2
o - 5 = = Re LED3
o = 1 = |IIIIIIIIIIIE g e
> =il * = E umr, mmaEg
— £ E m
1—N com | . . = o s 0 [ g
= GigaDevice ] e Bim g
5V
e Starttep us ERJE ER‘E Ea -g- c g
- - - ma w0ms
- K: - ; $=338 Ra R23
Mode Break R42 mm O
- - = - 28 «ks ow| o
[CIEE] Bre-o— o
]
wm O | wm B
i [o) Do @
zd
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Bottom Overlay
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BT

GD30DR8306-BLDC Demo R AL &/~ #1274 GD30DR8306_BLDC_demo_VO1LIB,3L
PRESFIUTR

B 7-1 BIRRSCEEEH

GD30DRB306 demo VOILIB
Drivers
Firmware
Motor control
Solutions
GD30DF,_rotation
Boards

GD30DRE306_BLDC V1.0

® Drivers: #M%5X3)), 4 gpio.c. adc.c

® Firmware: WIZIKEN K MCU [Ef4: 2, 1 CMSIS. GD32F3x0_standard_peripheral

® Motor Control: HEALEEHIAIE, 41 pid.lib. bldc.lib. mc_math.c

® Solution: M ZEHAHAS, W main.c, gd32f3x0_it

GD30DR8306-BLDC Demo /427 &3+ keil MDK-ARM 5.28 uVision5 @i, E1f Flid 2
HE SR U LA

1. fdi/ Keil uVision5, % %% GigaDevice.GD32F3x0_DFP, L IN#AH I LAk

2. ff GD30DR8306_BLDC_V1.0 34 H % F#%| BLDC_Lab0l TFECfF, FEXEFTFF .
J&3) Keil uVision5 2 &, T#%HKUF:

B 7-2 TREXEH

= *% Project: BLDC_Lab01
-4 GD30DRA306
+ Application
Arithmetic
Criver
CMSIS
Peripherals
Startup

Doc

L EEEEEE

® Applications: #i5<R 2 A5
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® Arithmetic: bldc.lib. pid_regulate.lib
® Driver: ZMEIKBIIY
® CMSIS: WiZIK3)
® Peripherals: MCU #h 5 [# {4
® Startup: MCU &334
® Doc: readme.txt

HEZVEE R, 1514 GD30DR8306_BLDC demo_ VO1LIB #HCEACHS .
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LS

Demo AR Bt &4 & N kS #5 fE AL JK42BLS02 A5 BLDC HIHL. BEZRN5T A = AHS4H
UE)VEEW(IE), HALL 57 +5V(L1)GND(E)A(H) B(4)C(I)-

% 8-1BLDC 3¥#%

k=) JK42BLS02
& 8
L 1] FiL L 0.73Q
HiE B % DC24V
BE et 0.125N-M
HE ek 4000+10% RPM
TR 5800+ 10% RPM
ot 4=t 0.45 Amps Max
LITHARIES 52.5W
SN HL 4.1VIKRPM
AL 0.04 N-M/A
pAlEs S Class B
LR Y =M%
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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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