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1.

il

L

AHET GD32 MCU 77 it i) USBD ik, 434t GD32 USBD [l {1 R 424, fri ZEfiliik 1 [ 1 e
BRI T RE, Jd I BR8N SAE), WS 2> USBD B RSBl AR, P B R ST Kk iR

S E-

R EBSY PGy PR RN S P R BIFE S0 . e R S E T, BE S
main.c SCAF K s B AT usbd_driver JiCJZE SR B R R BB o 75 N FH 2R IS0 R A9 72 0 B 5545
H, % USB #i, GD32 MCU USBD HEH S RFIU R4 A hibiflfar, Hb2 &%
P AR AN [F P A, W 1-1. USBD nfiffhs, fEfa 30, @i ikix 44 HID #%#%. CDC
W% DFU &1 UAC 4, /R USBD WA IR FH R, FR R MG R . Bdifk

B 1 A 5 R
% 1-1. USBD =41
DEMO 4%k USB f&#iK 8 EAThRE
standard_hid_keyboard Hh WAL MBS, JTENER

cdc_acm

HLE AL BN B 1, WBOR B

dev_firmware_update

P& M2y DFU ¥4, T

audio_headphone

25 AL BN E L, FRE AR

ASCRE A i R AN 2 1-2. B/ g, EASCH, BL GD32F303xx Jyfil, At % &
B it B4 [ 1 P A P S48 5 1% R B AT ABL

£1-2. B

RH

5

MCU

GD32F103xx %741

GD32F150xx %741

GD32F303xx %741

GD32E503xx #74

GD32EPRTxx #%)

GD32L23x &7
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B 2-1. FEFEIER

User application

GD32F30x_Firmware_Library ‘

USB_class

EEE ot _corec

standard_hid_core.c

GD32F30x_standard_peripheral
&

| cdc_core.c |

audio_core.c

CMSIs

GD32F30x_usbd_library

USBD interface

GD32 MCU EVAL board

GD32F30x Z FII[# 114 1 & 2-1. [ AEEEREZETR - i B F2 7 (User application)ifl il GD32
ATH USB 2% [l 14 22 Hh 1942 11 S USB & 45 5 EN L2 W] 13815, 4449 11 i JiS /2 GD32 MCU
TR . Hor, GD32 43 USB # 4% [ 1/ (GD32F 30x_usbd_Library)s» AFi)Z, T
ENMNAEENE, AP MEs, A48 main.c Al USB MG 2K0K5), KJE AN USBD # 450
FE, AR BN, ZIREE RS I USB @15 I BL R USBD JiE /2 He g/ .
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2.1.

& 2-2. USBD TTEELE

=-223 hid_keyboard

EIE Application

main.c
gd32f3it.c
gd32f30x_usbd_hw.c
&[] hid_keyboard_itf.c
7] CMSIS

i-77 GD32F30x_Peripherals
i3 GD32F30x_EVAL
-5 USBD_Drivers
usbd_lld_core.c
usbd_|ld_int.c
E-£5 USBD_ Device
usbd_core.c

| P e O e e |

[ [¥] usbd_transc.c

Bl USBD Class
standard_hid_caore.c
1:| Startup

--1:| Doc

DL HID B4R ), e TRR5 M0 £ 2-2. USBD TREREZ A ~, & TlMHmsNEE . o
Bl S RO FF R AR A S Ah, TR ER A USBD [ 4R HJRJZ S, W usbd_lld_core.c.
usbd_enum.c %5, X4 B BUR AR [ E B, ANEWCH Bk NAEE DR, I
standard_hid_core.c. main.c 25, F /Rl #R4E N 052 BR 75 SR AT 1B

main.c XA & R

& 2-1. Main E¥
int main(void)

{

[* system clocks configuration */

rcu_config();

/* GPIO configuration */
gpio_config();

hid_itfop_register (&usb_hid, &fop_handler);

[* USB device configuration */
ushd_init(&usb_hid, &hid_desc, &hid_class);
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}

/* NVIC configuration */

nvic_config();

usbd_connect(&usb_hid);

while(USBD_CONFIGURED != usb_hid.cur_status){

}

while (1) {
fop_handler.hid_itf_data_process(&usb_hid);

}

.z 2-1. Main i, AP main K0P, FERER S USBD MH3<5] . KL
2% . USBD i)tk 1k & sk %k, 7EF4T 58 usbd_connect B %5, MCU 75 B 4545 5 WL Ak
ZERZ H5E I, AR A FE AT A S B H R

10
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GigaDevice
2.1.1. ISP E
& 2-3. USBD k4
Packet
Arbiter »  Buffer
interface
APB bus| APB Packet buffer memory
<,‘: Wrapper s
usB
Register mapper UEED SIE lpHy
i PP registers
~ i
Suspend
Timer
PCLK Clock Domain USB Clock Domain

n A 2-3. USBD A1 57~, BLE USBD 7547 a5 E &7 PCLK B8 T 5¢ ki, 1 USBD

B 5 ENGHATEORAS B 5 E T USBD 4l (48MHz I8 52hk.
% 2-2. USBD R iRt 8hf14 45

72 R BB K & USBD RZEH & TIRE
GD32F103xx 48/72/96 MHz 111.512 534
GD32F150xx 48/72 MHz 1115 4340
GD32F303xx 48/72/96/120 MHz 111512125 534
GD32E503xx /

48/72/96/120/144/168 MHz 1/1.5/2/2.5/3/3.5 /340

GD32EPRTxx

GD32L23xx 48MHz k

TERHSE T, W12 2-2. USBD RZH 8P R4 7, F P B 28 R G 2P E Y 24MHz
(R REK AT, 1l 7 A FR L, v USBD 4% i #5462 it 48MHz i 4. GD32L23xx. GD32F303xx+
GD32EPRTxx 1 GD32E503xx 7= il 41| 5 ff IRC48M R #h, 0] LUFE ] CTC bt T4k e
W 215 5 R HE IRCA8M IR £ 452, MMy USBD HEHE i 48MHz i 4

% 2-3. RCU E2 &Y

{

void rcu_config(void)

[* enable USB pull-up pin clock */
rcu_periph_clock_enable(RCC_AHBPeriph_GPIO_PULLUP);

if (48000000U == system_clock) {
rcu_usb_clock_config(RCU_CKUSB_CKPLL_DIV1);
} else if (72000000U == system_clock) {
rcu_usb_clock_config(RCU_CKUSB_CKPLL_DIV1_5);
} else if (96000000U == system_clock) {
rcu_usb_clock_config(RCU_CKUSB_CKPLL_DIV2);

uint32_t system_clock = rcu_clock_freq_get(CK_SYS);

11
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} else if (120000000U == system_clock) {
rcu_usb_clock_config(RCU_CKUSB_CKPLL_DIV2_5);
}else {

/* reserved */

/* enable USB APB1 clock */
rcu_periph_clock_enable(RCU_USBD);
}

W€ 2-3. RCU FEEfCHH7R, FEZH ARSI, A8M I SRR T R U B i A1 N 70 4 &
Boripts, e aSCRIBIRE S, RGN PR E DY 120MHz, 0 HEAT 2.5 5704, B ATk
HX USBD i ik T 5 ZE 1) 48MHz Hf

12
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2.1.2.

GPIO it B

& 2-4. GPIO it B 1Y
void gpio_config(void)
{
[* configure usb pull-up pin */
gpio_init(USB_PULLUP, GPIO_MODE_OUT_PP, GPIO_OSPEED_50MHZ,

USB_PULLUP_PIN);

/* USB wakeup EXTI line configuration */
exti_interrupt_flag_clear(EXTI_18);
exti_init(EXTI_18, EXTI_INTERRUPT, EXTI_TRIG_RISING);

}

i # 2-4. GPIO FEEfCHNR, fcii USB Pill, DP i b b, 20 i 4
USB_PULLUP_PIN 5| i 58 L4131, AT RIERE A1 USB 4 B 4 . 1 T L23xx 551,
DP K L3ishfE Al & USBD_DPC 517 8858, thah, Wit/ i Esel USBD Mg o fie,
TEACE EXTI_18 1E il U5 -

13
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2.1.3. o BT HC B

* 2-5. HHEERAG

void nvic_config(void)

{
[* 2 bits for preemption priority, 2 bits for subpriority */
nvic_priority_group_set(NVIC_PRIGROUP_PRE1_SUB3);
[* enable the USB low priority interrupt */
nvic_irg_enable((uint8_t)USBD_LP_CANO_RXO0_IRQn, 1U, 0U);
[* enable the USB Wake-up interrupt */
nvic_irg_enable((uint8_t)USBD_WKUP_IRQn, 0U, 0U);

}

W 2-5. B ECEFTN, £ USBD #HICN R, %T USBD AR AN Z A, & ZR ]
AELRIE USBD R T AN i ] P 2, 75 002 530 USBD i f&4 57, [Blik, USBD i+
Wit e e R AT RE T, AT AR IE S 2R AN 4 ) A v DR R It T 4

14
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2.1.4.

R E

& 2-6. MBS

static void hid_key_data_send(usb_dev *udev)

{

standard_hid_handler *hid =
(standard_hid_handler*)udev->class_data[USBD_HID_INTERFACE];
if (hid->prev_transfer_complete) {
switch (key_state()) {

case CHAR_A:
hid->data[2] = 0x04U;
break;

case CHAR_B:
hid->data[2] = 0x05U;
break;

case CHAR_C:
hid->data[2] = 0x06U;
break;

default:
break;

}

if (OU != hid->data[2]) {
hid_report_send(udev, hid->data, HID_IN_PACKET);

}

7£ USBD [ s, N2 2-6. WAL E 07, USBD szt sei)a, 2 H MCU
HoApb AT, SZELN F BE s . dEmEt USBD i st T N s . ESeRIS poR, JE
F& NAN A4, hid->data[ )85 T A R EUE , LHRCCIE R 6 40k - #2)7 1 H usbd_ep_send
PR, K FERIEEERE S N USBD buffer RAM w1, FR& S mUIRAS A 2L, 24 USBD #45 U E
Host T &M IN & A )5, B 8L Host. 8 K& %G, MCU #f A
USBD_LP_CANO_TX_IRQHandler , ft 3 # 17 # IN F % &4 #H o X
udev->ep_transc[ep_num][TRANSC_IN](udev, ep_num), Bl datain 555 Ab2EpR %, REHILIX
IN f5 56 . 1E data in F5ACE R, F AT DABINAHRZAL B, 4 B A7 R 32 58 ibn 555

EHAMN s, ATRESAFAE OUT J7 a3t diis, A usbd_ep_recev k%, MCU j
A USBD_LP_CANO_RXO_IRQHandler , ft % # 17 % OUT =#H % & # 4 3L,
udev->ep_transc[ep_num][TRANSC_OUT](udev, ep_num), Bl data out F554-H %, 7
data out FH S5 ALF R, F P AT DU BRI S () HioHs B0 B AL RS 8 bR 5

15
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2.2.

usbd_driver J&E X & B R E i B4

usbd_driver & IX3N 26 & A, 435104 Include #1 Source, H A, Include )2 Sk
A4, Source NI JEVR U o %V 45 IR BN 2 U BB G 26 2-7. i A5 AR E)E Al AN ZE T -

& 2-7. REWSIEMFRATIR

SRR VL]
usbd_core.h/.c USBD 1% #% W EI#% 0o 2 1 2 DK
usbd_enum.h/c USBD ## #02 B 3R 3))

usbd_pwr.h/c USBD 1% # L5 5 B OK )
usbd_transc.h/c USB % &L 4IKk3)
usb_ch9_std.h USB2.0 HHil% 9 & 5E X

o, usbd_core.h/c SO A 12 B $ it B G0 2 2-8. usbd _core.h/c fEF ¥ i 875 ZHT 7 -

% 2-8. usbd_core.h/c FEERH I HHE

XA R i
usbd_init VAL LRI
usbd_ep_send Uity sl MBS IR R
usbd_ep_recev Uity s VA AR
usbd_connect W
usbd_disconnect WA Wi
usbd_core_deinit WO AR BIR 1L
usbd_ep_init Uity s WA b
usbd_ep_deinit Uity e ZEHT AR AL
usbd_ep_stall Ve B b 5N STALL ARAS
usbd_ep_clear_stall TERR I A STALL IRAS
usbd_ep_status_get SR SURAS

usbd_transc.h/.c S A ¥ R 5000 B i 2 2-9. usbd transc.c JCAEH 5 R ik B Pl 7

7N o

% 2-9. usbd_transc.c U I E RS R

XA P
_usb_setup_transc USB SETUP 45 4b#
_usb_out0_transc Ui 55 0 BdE OUT B Brab 7
_usb_in0_transc B 2. O K IN B Bk 22
usb_stall_transc USB STALL F5%
usb_ctl_status_in AR HRRAS IN BB
usb_ctl_data_in AR IN BB
usb_ctl_out FEHIAL A B IRES OUT BirBt
usb_Olen_packet_send USB k1% 0 & B 5

usbd_pwr.h/.c SO Bk S0 B i ZE 2-10. usbd _pwr.h/.c XAEH 15 B 5 ik B Bl 76T

16
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7No

% 2-10. usbd_pwr.h/.c XX ER B PR

SR UL
resume_mcu MCU M i b 54
usbd_remote_wakeup_active Ja B FE e R

usbd_suspend

P USB 7 B

usbd_enum.h/.c SCHFH 1 R 50 B i # 2-11. usbd _enum.h/.c XFES 5 R 3k 955

FIR
% 2-11. usbd_enum.h/.c 324 ) R B0 B 5%
AR iEA
usbd_standard_request AbEE USB ARiER £ 11 3K
usbd_class_request AbFE USB #4415 R

usbd_vendor_request

ALEE USB N 3 I =R

_usb_std_reserved

ORE, To#AE

_ush_dev_desc_get SRR R T
_usb_config_desc_get FRELBC B WA AT
_usb_str_desc_get SRHUF PR AT

_usb_bos_desc_get

FKE BOS #hik 7%

_usb_std_getstatus

AP Get_Status 13K

_usb_std_clearfeature

4L¥E USB Clear_Feature i3k

_usb_std_setfeature

ALFE USB Set_Feature i3k

_usb_std_setaddress

KPR USB Set_Address sk

_usb_std_getdescriptor

4b¥E USB Get_Descriptor i3k

_usb_std_setdescriptor

4b¥E USB Set_Descriptor i3k

_usb_std_getconfiguration

4 ¥R USB Get_Configuration i3k

_usb_std_setconfiguration

L ¥R USB Set_Configuration i3k

_usb_std_getinterface

b3 USB Get_Interface 53k

_usb_std_setinterface

kb3 USB Set_Interface i3k

_usb_std_synchframe

4t USB SynchFrame i3k

int_to_unicode

Fatibl I 32 Bk BN unicode T4

serial_string_get

RIS 545 H

17
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3.

3.1.

3.1.1.

3.1.2.

LA R K Bl Ui A

HID

32 4):iv]

HID(Human Interface Device, AWM )2& USB ¥ i I &R A, Rk dEs
%%, W USB fbr. USB A, USB UiF kM5 . HID B Hshir BUE =l f& 5, MM
FAEARAL SN B, SR WA, o TS 1) R0 B R 5 S s FR A5 1Y) binterval AL E

HID B4 BIRIRTTRR 1 AR R IR RTAL, B3R = HID ¥ 2847 52 IR 1T -

HID #iR7F. )

SCHERTT « SEVRIHIRTT, AT PR EIR Y 5 SCA Pt « HID $ A5 AN DR 47 ik, 8 HID
MVEHIRA S, RGBT AIRESS o IOCIRIT BN R 2%, B e R, € s A

Bt 305

R AT

AT RN HID A E AT AR HID R4

& 3-1. HID iE B #R %

KRR R AT, RIR A R AT s

o Configuration descriptor

Name Value Dec Hex Bin

i) bLength valid g 0x09 00001001
i) bDescriptorType CONFIGURATION 2 0x02 00000010
j/ wTotalLength 34 bytes 34 0x0022 00000000

00100010
._i/ bNumInterface 1 1 0x01 00000001
i) bConfigurationvalue 1 1 0x01 00000001
i) iConfiguration 0 0 0x00 00000000
i) bmAttributes. Reserved Zero 0 0x00 00000
._i/ bmaAttributes. RemoteWakeup |Supported 1 Ox1 1
._i/ bmattributes. SelfPowered No, Bus Powered 0 0x0 o
i) bmaAttributes. Reserved? One 1 Oxi 1
J/ bMaxPower 100 mA 20 0x32 00110010

Mo B AT € UIC B RRFTARICRE . i I HCE MM s R 4

i s FR AT AR SRR IR AT

18
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& 3-2. HID # O #R %

o Interface descriptor
Name Value Dec Hex Bin
i) bLength valid 3 0x09 00001001
i) bDescriptorType INTERFACE 4 Ox04 00000100
i) bInterfaceNumber 0 0 0x00 00000000
._i/ balternateSetting 0 0 0x00 00000000
._i/ bNumEndpoints 1 1 Ox01 00000001
i) blInterfaceClass Human Interface Device 3 0x03 00000011
(Find out more online)

._i/ binterfaceSubClass Boot Interface 1 Ox01 00000001
i) biInterfaceProtocol Keyboard 1 0x01 00000001
i/ iInterface 0 0 0x00 00000000

BEOWREGE WO, BOmis, A& 3-2. HID ZO#75#~, X blnterfaceClass

3 0x03, B HID #4%, % binterfaceProtocal ¥ 0x01, BJ&#E#% 4.

3-3. HID #R %%

HID descriptor
Name Value Dec Hex Bin
i) bLength valid 9 0x09 00001001
i) bDescriptarType HID 33 0x21 00100001
.j/ bedHID 1.1.1 273 0x0111 00000001
00010001
i) bCountryCode Not Supported 0 0x00 00000000
i) bNumDescriptors 1 1 0x01 00000001
._i/ bDescriptorType[0] REPORT 34 0x22 00100010
._i/ wDescriptorLength[0] 46 bytes 46 0x002E 00000000
00101110

HID #iR %5 X HID MUEHIMRAS, WA K, A& 3-3. HID #777rR, &3
wDescriptorLength & Ox2E, Bl 5 SC IR SCHERFF KB 46 715,

3-4. HID ¥ R #iR 7%

t® Endpoint descriptor
Name Value Dec Hex Bin

.j/ bLength Valid 7 0x07 00000111

i) bDescriptorType ENDPOINT 5 0x05 00000101

i) bEndpointAddress 1IN 129 0x81 10000001

i) bmAttributes. TransferType Interrupt 3 0x3 11

i) bmaAttributes. Reserved Zero 0 0x00 000000

i) wMaxPacketSize 8 bytes 8 0x0008 00000000
00001000

._i/ bInterval 64 frames (64 ms) 64 0x40 01000000

Sy AR A € S A

(T TESEICN

B 10] 8] g 2%, 0 & 3-4. HID 33 & # fFFT o, & XL

bmAttributes. TransferType 4 0x3, EJ s lif&4i, € X binternal 25 0x40, B[ A Wi | [a] b7 4

64 22fh.
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& 3-5. HID R CHRAF
o HID Report Descriptor
Item Data
Usage Page (Generic Desktop) 05 01
Usage (Keyboard) 09 06
Collection (Application) Al 01
Usage Page (Keyboard) 05 07
Uszage Minimum (Keyboard Left Controi) 19 EO
Uszage Maximum (Keyboard Right GUT) 29 E7
Logical minimum (0) 15 00
Logical maximum (1) 2501
Report Count (&) 35 08
Report Size (1) 75 01
Input (Data, Value Absolute, Bit Field) 81 02
Report Count (1) 95 01
Report Size (8) 75 08
Input (Constant, Value, Absolute, Bit Field) 81 03
Report Count (&) 35 06
Report Size (8) 75 08
Logical minimum (0) 15 00
Logical maximum (255) 26 FF 00
Uszage Page (Keyboard) 05 07
Usage Minimum (No event indicated) 19 00
Usage Maximum (Keyboard Application) 29 65
Input (Data, Array,Absolute,Bit Field) 81 00
End Collection co
TROCHEAR T RE SN Ao B e 5, R R R EE A dmbi B, e SOAR B0 75 BT A A S
BV
3.1.3. VPSR by
& 3-1. HID #5r % & &5 N A RERF A
RiIER ThRefR
USB_GET_DESCRIPTOR RIS AR FF
GET_REPORT BRAR S (E B
SET_REPORT WERSCERIE R
GET_IDLE RN BARAS
SET_IDLE wENERES
YT USBD B RIFAIRES, A LI Demo AR HHA R, W (EKIFIFRIY
AT, TESEHSMTR, CLEMAKER. DU, 530K CDC 4% UAC B4 1)
82 FH 237 SR AR o itk
3.1.4. Bt

20
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& 3-6. HID &5t M FH R~ H5]

76 HID B B2 5E G, £ NS H g Lo n— M ad %, W /& 3-6. HID #
BB, T3 I RIR Tamper $%48#, TP hid->data[2]5({E 404", @it it% IN
RO ML, EHLE R DY, $% T Wakeup #, EHLERD”, #F User 8, EHLER
“c”,

3.15. g R

& 3-7. HID &84T 51

STEH(F) FREE(E) fBE(0) =FH(\V) FTEI(H)
bcaach

U1 A 3-7. HID 24777 Fi7R, 17T SCA A, % RPN 458, SOG4 4% Lt & 4T
BT E AR (K544 o

21
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3.2.

3.2.1.

3.2.2.

cDC

WX

CDC (Communication Device Class) 3%, /& USB 44U #-Flid (s i & & X # USB T35,
S SCRITHR R 1 R FOL A 11 B 5 b S5 A RS R it 4% AR Y

7t CDC ¥ & ##5iA %, bDeviceClass 154 2, B CDC 2§, & XHAMED, H#HOE, Frf
CDC Thie#R# f14% 4 CDC 3572 . 24 binterfaceClass ¥ & 4 02 I, Bl y Communication
control, B3, 24i% 4 11 binterfaceSubClass ¥ &/ 02 i, By Abstract line control
model, % HIEEHIEA; Y binterfaceClass ¥ & 10 B}, R’ Communication data, i
(ERACTTER

XFF Win10 Z /i I41E R4, CDC W& B2 &AM & &), KGO ARIFRT
& GD32 MCU [ CDC % % 3Kz (USB Virtual COM Port Driver ), F # bt R
http://www.gd32mcu.com/cn/download/7. i HLEA:R & DA B FRIT] .

R AT

AFET R CDC B A EHART . 8 R AT AIThBERRIR AT o TC B IR 7T i SO B HiR A7
R HOBEMOE KRS B DR E SRR, I TR,

& 3-8. CDC BL B R

0 Configuration descriptor

Name Value Dec Hex Bin

i/ blLength valid g 0x09 00001001
i/ bDescriptorType CONFIGURATION 2 0x02 00000010
i) wTotalLength 67 bytes 67| 0x0043 00000000

01000011
j,.' bNumInterface 2 2 Ox02 00000010
.,i,n' bCaonfigurationalue 1 1 0x01 00000001
it iconfiguration 0 0 0x00 00000000
i/ bmAttributes. Reserved Zero 0 000 00000
j,; bmaAttributes. RemoteWakeup |MNot supported 0 Ox0 0
j,.' bmaAttributes. SelfPowered No, Bus Powered 0 Ox0 0
.,i,n' bmAttributes. Reserved? One 1 0wl 1
.,i,n' bMaxPower 100 mA 50 0x32 00110010

4 & 3-8. CDC L E #7747 7~, bNuminterface 5 2, CDC &4 A MM O#RET, —/N
CDC #=iil#: NIRRT, 5—/~ &2 CDC H#liH: MR 5T,

22
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& 3-9. CDC #&#i#: O#i R RF

'ﬂ Interface descriptor

Name Value Dec Hex Bin
..i/ bInterfaceMumber 0 0 000 00000000
j/ bAlternateSetting 0 0 000 00000000
j/ bMumEndpoints 1 1 Ox01 00000001
j/ bInterfaceClass Communication Control 2 002 00000010
(Find out more online)
j/ bInterfaceSubClass Abstract Line Control Model z Ox02 00000010
j/ bInterfaceProtocol Common AT commands 1 Ox01 00000001

tn & 3-9. CDC #Z#Z 0 # B ~, binterfaceNumber Jy 0, ¥R ¥EOwMS N 0,
binterfaceClass & 2, FK7x NIBE 6288 DB R .

3-10. CDC FrfEHfR &

Functional Descriptor xO®

Name Value Dec Hex Bin
bFunctionLength walid 5 0x05 00000101
bDescriptorType C5_INTERFACE 36 Ox24 00100100
bDescriptorSubtype Header 0 000 00000000
bedCDC 1.1 272 0x0110 (00000001 00010000

& 3-11. CDC JEiA & B IR AT

Functicnal Descriptor RO

Name Value Dec Hex Bin
bFunctionLength valid 5 Ox05 00000101
bDescriptorType CS_INTERFACE 36 Ox24 00100100
bDescriptorsubtype Call Management 1 001 00000001
bmCapabilities. No 0 0x0 0
HandleManagement

bmCapabilities. DataClass No 0 0w 0
bmCapabilities. Reserved 000 0 0x00 000000
bDatalnterface 1 1 Ox01 00000001

1 A 3-11. CDC % & H#a#7F~, bDatalnterface N 1, x5 258 TR 7548 1
SN 1, f£2 CDC ¥4, 1% FERR 15 0124 B8 5 % I (0 B8 15 TR 745 32 1 S AR 4%
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& 3-12. CDC i R ¥ | B H IR AF

Functional Descriptor

»

Name Value Dec Hex Bin
bFunctionLength Valid 4 Ox04 00000100
bDescriptorType CS_INTERFACE 36 x24 00100100
bD escriptorSubty pe Abstract Control Management 2 0x02 00000010
bmCapabilites. CommFeature |No 0 0x0 0
bmCapabiliies. LineCoding Yes 1 Ox1l 1
bmCapabiliies. SendBreak Mo o] 0x0 1]
bm Capabilities. Mo o] 0x0 1]
NetworkConnection
bmCapabilites. Reserved 0x0 0 0x0 0000
&l 3-13. CDC B & ThReHR R
Functional Descriptor !« |
Name Value Dec Hex Bin
bFunctionLength Valid 5 0x05 00000101
bDescriptorType CS_INTERFACE 36 0x24 00100100
bD escriptorSubty pe Union Functional descriptor 5] 006 00000110
bMasterInterface 0 0 0x00 00000000
bSlavelnterface0 1 1 0x01 00000001
3-14. CDC &3 miHIR R
Q Endpoint descriptor A « |
Name Value Dec Hex Bin
1) bLength Valid 7 ox07 00000111
.i/ bD escriptorTy pe ENDPOINT 5 0x05 00000101
i) bEndpointAddress 2 1IN 130 0x82 10000010
i) bmaAttributes. TransferType Interrupt 3 0x3 11
i, bmAtiributes. Reserved Zero 0 0x00 000000
1) wMaxPacketSize g bytes 2] 0x0008 00000000
00001000
L bInterval 10 frames (10 ms) 10 0x0A 00001010

N A& 3-14. CDC @S- 3 i #8497, bmAttributes. TransferType 4 3, A WifEH, @4 i
AR FFE B LA OB &, B RN, BRI, A0SR
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& 3-15. CDC ¥ £ O iR RF

Name Value Dec Hex Bin
L blLength valid 9 0x09 00001001
j/ bD escriptorTy pe INTERFACE 4 Ox04 00000100
L bInterfaceNumber 1 1 Ox01 00000001
,i/ bAlternateSetting 0] 0 Ox00 00000000
i) bNumEndpoints 2 2 0x02 00000010
i) bInterfaceClass Communication Data 10 Ox0A 00001010
(Find out more onling)
i bInterfaceSubClass Unknown (0x00) o] 000 00000000
?/ bInterfacePraotocol None 0 0x00 00000000
i jInterface 0 0 0x00 00000000

& 3-15. CDC # #5#: O# # #7~, binterfaceNumber N 1, £REOHRS N 1,
binterfaceClass >4 Ox0A, 7~ Al 55 258 iR 75, bNumEndpoints 2 2, F/niZ#
T, AFA

3-16. CDC OUT #iR %

0 Endpoint descriptor &« |
Name Value Dec Hex Bin

i, blLength Valid 7 o0x07 00000111

.i/ bD escriptorTy pe ENDPOINT 5 0x05 00000101

1) bEndpointAddress 30UT 3 0x03 00000011

,i/ bmAttributes. TransferType Bulk 2 Dx2 10

i) bmaAttributes. Reserved Zero 0 Ox00 000000

i) wMaxPacketSize 64 bytes 64 0x0040 00000000
01000000

i bInterval Ignored for full speed Bulk endpoints 0 0x00 00000000

111 & 3-16. CDC OUT ##4717~, bmAttributes.TransferType Jy 2, AittEALH, OUT i &
N CDC % [ F e K5 dh o £

3-17. CDC IN #R %

'o Endpoint descriptor 2 « |
Name Value Dec Hex Bin

i) blLength valid 7 0x07 00000111

L bDescriptorType ENDPOINT 5 0x05 00000101

i) bEndpointAddress 1IN 129 0x81 10000001

i) bmAtiributes. TransferType Bulk 2 Ox2 10

L bmAtiributes. Reserved Zero 0 0x00 000000

i) wMaxPacketSize 64 bytes B84 0x0040 00000000
01000000

i) pInterval Ignored for full speed Bulk endpoints 0 Ox00 00000000

11 & 3-17. CDC IN #4777~ , bmAttributes. TransferType Ay 2, Aitt &AL, IN ¥ 155 CDC
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TR PR R 32 B i 1
3.2.3. B 2iE R A
& 3-2. CDC W& 5 BLHKERF A
KiER ket
SET_LINE_CODING BEEWA R Mg OBk
GET_LINE_CODING SREE R A5 b5 B R
SET_CONTROL_LINE_STATE WE S IURA, TS 1
3.2.4. BAE L5
RS ENEEZ /T, 4% CDC ¥ &Kz, CDC &M %m)5, w4 3-18. CDC #5
PR, WA TN “W T (COM 1 LPT)” £ ik 4“GD32 Virtual COM Port”,
COM %5 HU R T B 22 28 R A 1l B 11 SEBRIB 0 o
3-18. CDC & & th2s
a Y57 30O (COM F1 LPT)
- YFGD32 Virtual Com Port (COM41)
Y5 RNC_EBM Serial Port (COM3)
&l 3-19. Eils OB/ L
A& 3-19. FHE OEFEX TR, CDC BIFESLIL T EAETGE. MENLFR &K T REGEN,
FHliEE A 8 F1a CDC &4 OUT i s A&, OUT i s P ie 1) HHs 72 N N 22
AN 28 % ) ML ALEIEI, W50k N 2547 25 [ e 5 21 R 0% RAM, @i IN i
¥ CDC W& B s ik 2 L, @ & 1 BhFaT DLR R B 5080 9 75
3.2.5. R

¥ cDC BFE FEEBITF AR F, FFEAT. @it s A A SR, e A AT DA SO R X
Bl o & 3-20. EAE OFT IR, Hehni@ad B4l 8 % A HES A\ “GigaDevice MCU”, PC
IR LS BG EL A 1, FFRLARIR.
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A 3-20. BRI OFTED

FigaDewvice MCU -

—_

TRt | [TFE gt | wreo | Aren|
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3.3.

3.3.1.

3.3.2.

DFU

WX

DFU (Device Firmware Upgrade) ¥, FT#Zf#HF USB M, SLHLE MR LA S TH

DFU ##&2& MCU 5%if2 TR (AN Z I mEdEiEiE. %1 DFU 5% 75 22 A R &
25 XN AR ARUE I IR H AT DR 0L, JE G Q0% A Rk T 2 4% O 23858 (GD32 All-In-
One Programmer) FliEf: GD32 MCU ) DFU # #4kz) (GD32 DFU Drivers), F#iHutt A

http://www.gd32mcu.com/cn/download/7 .

R AT

AFTi 7R DFU B IR B HART . 8 R AT R Th BERRIR AT o C B AR 75 i SO B H R A

FEKE. BOEMMIE RS, ZORR
& 3-21. DFU B B #R%F

Ve e d

75

XARNE. N1,

o Configuration descriptor

Name Value Dec Hex Bin
i) blength valid 9 0x09| 00001001
i) bDescriptarType CONFIGURATION 2 0x02| 00000010
i) wTotalLength 27 bytes 27| Ox001B| 0000OOOO
00011011
..i/ bMumInterface 1 1 Ox01| 00000001
,i/ bConfigurationvalue 1 1 Ox01| 00000001
j/ iConfiguration 0 0 Ox00| 00000000
,i/ bmAttributes. Reserved Zero 0 0x00 00000
j/ bmaAttributes. Not supported 0 0x0 0
RemoteWakeup
..i/ bmaAttributes. Mo, Bus Powered 0 0x0 0
SelfPowered
j,-* bmaAttributes. Reserved? |One 1 Oxl 1
..i/ bMaxPower 100 mA 50 Ox32 00110010
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GigaDevice
/& 3-22. DFU B O#R A
o Interface descriptor
Name Value Dec Hex Bin
i/ bLength valid 9| o0x09| ooODi001
.,i/ bDescriptorType INTERFACE 4 Ox04| 00000100
.,i/ bInterfaceMumber 0 0 000 00000000
.,i/ balternateSetting 0 0 000 00000000
j/ bNumEndpoints 0 0 Ox00| 00000000
j/ bInterfaceClass Application-specific 254 OxFE| 11111110
(Find out more onling)
i) binterfacesubClass Device Firmware Upgrade 1 Ox01| 00000001
i) binterfaceProtocal DFU Mode v1.1 e Ox02| 00000010
i/ iInterface 0 0 Ox00| 00000000
A& 3-22. DFU E 07 #ATR, € binterfaceClass &y OXFE, RI4%E N %, & X
binterfaceSubClass Jy 0x01, B DFU # % .
3-23. DFU ThREREIRTF
'ﬂ DFU functional descriptor
Name value Dec Hex Bin
i/ blength Valid g 0x09| 00001001
i) bDescriptorType DFU_FUNCTIONAL 33 0x21| 00100001
j,# bmaAttributes.bitCanDinload |Yes 1 Ox1 1
j/ bmAttributes.bitCanUpload |Yes 1 Ox1 1
..;/ bmattributes. Mo, must see bus reset 0 0x0 0
bitManifestationTolerant
i) bmaAttributes.bitwillDetach  |Yes 1 ox1 1
j,# bmaAttributes. reserved Zero 0 0x0 0000
j/ wDetachTimeOut 255 ms 255 Ox0OFF| 00000000
11111111
j/ wTransferSize 2,048 bytes 2,048| 0x0800( 00001000
00000000
..i/ bedDfuVersion 1.1 272 Ox0110| 00000001
00010000
3.3.3. B FRER TS
% 3-3. DFU B MARIER
B R G AS KiFR ThReR
0 DFU_DETACH TERE A HTF DFU B, AN AR .
] DFU_DNLOAD i%ﬁi*ﬂﬁ%%iﬁﬁﬁj%ﬁﬁ%ﬁ%, B B E e &
BN, S HERR R
) DFU_UPLOAD TR 0% B 10 B A A 21 Lo 4%}&%7?1%4;‘5‘3 il
R S Jom 28 8 A L ) H AR SO
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5 RS HER DiREfER
3 DFU_GETSTATUS R & RIBIRS B T ML
4 DFU_CLRSTATUS THR R ZTERERIRS IR B T —H.
5 DFU_GETSTATE TSR AR 2 AT B g RS
6 DFU_ABORT RSB LEPREARE, EATHIRE.
% 3-4. DFU rERBERIISH B L
bmRequest bRequest wValue windex wLength Data
00100001b DETACH wTimeout O 0 0
00100001b DNLOAD  |wBloackNum B0 K fi]
10100001b UPLOAD 0 B0 K ERES
00100001b | GETSTATUS 0 B0 6 R
00100001b | CLRSTATUS 0 B0 0 ¥
00100001b GETSTATE 0 B0 1 R
00100001b ABORT 0 B0 0 ¥
3.3.4. AL
&S ENIEREZ AT, 23 DFU &&3). DFU &Mz )s, & 3-24. DFU &
PR, WA H S 10 1T T FH B AT MR a5 i 27 4 L 4 “G D32 Device in DFU Mode”.
3-24. DFU ¥ &Mt
2§ ERsTEEE=E
. 1§ GD32 Device in DFU Mode
- § Generic USB Hub
- i Generic USB Hub
A EAIHL, AT N EThRER, THLIE USB M4 kK IEEHER] DFU %4, #Eming 37N
Ji. EPAT LAEThEERT, FHLEE USB S0k FIR B DFU W& mEdE, JHAER bin ST,
3.3.5. g R

1 & 3-25. DFU _E£4781FTr, #TF7F“GD32 All In One Programmer” FAibl, FHHEREEEHE
4 USB, A W.“GD DFUDEVICE 17, s Connect, EIF[$4T DFU &£ & ThRE, sy
PEBR. DUHERR. SCHF TR, SO BARRETT T RS
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& 3-25. DFU _:AHl

Single Multiple

CMDTest

Interface [uSE

BootLoader [ DFU

-

onfigurati

USB | GD USB Adapter

Device GD DFU DEVICE 1

Device Information

[ Erase

@ Full chip erase () Erase selected pages

[ Download
File Path

Start Address Ox 8000000

© Full chip erase

@ Mecessary erase
@) Skip erase flash hefore programming
Verify after download

[Z] Jump to run the App program

["Upload
File Path

Full chip upload

@ Upload selected pages

Part Number |GD32F303ZKT6

-

| Edit option Bytes | | Edit OTP ]

Flash Size 3072 KB
SRAM Size 96 KB

External Flash Size(KB)

Set

Process

Time Cost
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3.4.

3.4.1.

3.4.2.

UAC

WX

UAC(USB Audio Class, USB & #i5), I LLSEEE 7 & SEE &4 . USB & Mids e AE#
2, 1 USB #4250 AR 125 (SubClass) LME Tt — L (40 1B M & . BT
USB & Sl T fe &R Gl 7E USB &5 7259 . 4 binterfaceSubClass #&& v 01 i, ik
AudioControl Interface Subclass, &Mz Hil4% 11 28; 4 binterfaceSubClass & &4 02 i,
R}y AudioStreaming Interface Subclass &4l 1125,

7£ AudioControl $2 [1-12& 1, Output Terminal fi2 #F  wTerminalType 52 X & 0301(Speaker),
I OUT i sl #E AL I ¥ 28 Ak I & M4 4E , W wTerminalType A€ LA 0101
(Micphone) Ht, JEiL IN B i R F B 7 EHLR %

UAC st % it 1% R F 1R 20 A, FL A S e 1) 18] B e 5 S sl #3875 ) binterval A2AfE -

R AT

AFET R UAC B4 IR EHARRT . 8 R AT Rl s iR 4T o 0 B AR 77 1 SO B F R A
SR OB AR SS . R DR SR 3, BN 1A

& 3-26. UAC I B R FF

o Configuration descriptor
Name Value Dec Hex Bin
..i/ bMumInterface 2 2 0x02 00000010
j/ bConfiguration\Value 1 1 Ox01 00000001
j/ bmAttributes. Not supported 0 0x0 0
RemoteWakeup
j/ bmAttributes. SelfPowered |Yes 1 Ox1 1
..i/ bMaxPower 100 mA 50 O0x32 00110010

3-27. UAC #Hl8 O HRAF

ﬂ‘ Interface descriptor ¥ o«

Name Value Dec Hex Bin
j/ bInterfaceMumber 0 0 0x00| 00000000
j/ balternateSetting 0 0 0x00| 00000000
,.i/ bMumEndpoints 0 0 0x00| 00000000
j/ bInterfaceClass Audio (Find cut more online) 1 0x01| 00000001
j/ bInterfaceSubClass Audio Control 1 0x01| 00000001

i & 3-27. UAC B#EZO#8 #7775, & X binterfaceClass Jy 0x01, EJ Audio ¥4, & X
binterfaceSubClass & 0x01, El Audio Control F2%.
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K| 3-28. UAC R %

Audio Descriptor ¥ %

Name Value Dec Hex Bin

bDescriptorSubtype HEADER 1 0x01 (00000001

bedADC 1.0 256 0x0100 | 00000001
00000000

wTotalLength 39 bytes 39( 0x0027 (00000000
00100111

balnterfaceMr(1) 1 1 001 (00000001

11 & 3-28. UAC £t #~, HEADER #iik 75 ()35, wTotalLength 5& XK FE 2 H &K

J +input terminal iR 55 K £ +feature unit #7571 5 +output terminal #IA R K JE

3-29. UAC By N K IR R AT

Audio Descriptor ¥ o«

Name Value Dec Hex Bin

bDescriptorSubtype INPUT_TERMIMAL 2 0x02 | 00000010

bTerminallD i | 1 0x01 | 00000001

wTerminalType USB streaming 257 0Ox0101|00000001
00000001

bMNrChannels 1 1 0x01 [ 00000001

wiChannelConfig. Left Mot present 0 0x0 0

Front (L)

wChannelConfig. Right Mot present 0 0x0 0

Front (R)

wiChannelConfig. Center |Mot present 0 0x0 0

Front (C)

wiChannelConfig. Low Mot present 0 0x0 0

Freguency Enhancement

(LFE)

wiChannelConfig. Left Mot present 0 0x0 0

Surround (LS)

wChannelConfig. Right Mot present 0 0x0 0

Surround (RS)

wiChannelConfig. Left of |Mot present 0 0x0 0

Center (LC)

wChannelConfig. Right of | Not present 0 0x0 0

Center (RC)

wChannelConfig. Mot present 0 0x0 0

Surround (5]

wiChannelConfig. Side Mot present 0 0x0 0

Left (5L)

wiChannelConfig. Side Mot present 0 0x0 0

Right (SR)

wiChannelConfig. Top (T) |Mot present 0 0x0 0
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& 3-30. UAC 4§ B oifiid &

Audio Descriptor ¥ o«
Name Value Dec Hex Bin
bDescriptorSubtype FEATURE_UMIT 6 0x06 00000110
bUnitID 2 2 Ox02 Qooooo10
bSourcelD 1 1 Ox01 00000001
bmaControls({0). Mute Supported 1 Ox1 1
bmaControls{0). Volume |Not supported 0 0x0 0
bmaControls(0). Bass Mot supported 0 0x0 0
bmaControls({0]). Mid Mot supported 0 0x0 0
bmaControls{0). Treble |Not supported 0 0x0 0
bmaControls{0). Graphic |Not supported 0 0x0 0
Equalizer
bmaControls{0). Not suppaorted 0 0x0 0
Automatic Gain
bmaControls{0]). Delay Mot supported 0 0x0 0
bmaControls(1). Mute Not supported 0 0x0 0
bmaControls{1). Volume |Not supported 0 0x0 0
bmaControls(1). Bass Mot supported 0 0x0 0
bmaControls({1). Mid Mot supported 0 0x0 0
bmaControls{1). Treble |Not supported 0 0x0 0
bmaControls{1). Graphic |Not supported 0 0x0 0
Equalizer
bmaControls{1). Mot supported 0 0x0 0
Automatic Gain
bmaControlz(1). Delay Not supported 0 0x0 0
&l 3-31. UAC it £ S iR 1
Audio Descriptor ¥ o«
Name Value Dec Hex Bin
bDescriptorSubtype OUTPUT_TERMINAL 3 0x03 (00000011
bTerminallD 3 3 0x03 (00000011
wTerminalType Speaker 769| Ox0301(00000011
00000001
bSourcelD 2 2 0x02 (00000010
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A 3-32. UAC #rERE R T BB OHR AT

o Interface descriptor ¥ o«

Name Value Dec Hex Bin
,.i/ bInterfaceMumber 1 1 Ox01 00000001
j/ bAlternateSetting 0 0 0x00| 00000000
,.i/ bMumEndpoints 0 0 O0x00| 00000000
j/ bInterfaceClass Audio (Find out more online) 1 Ox01| 0O00DOOO1
,.i/ bInterfaceSubClass Audio Streaming 2 0x02| 00000010

W A& 3-32. UAC Bl #5057 0 a0 79917R, £ X binterfaceClass v 0x01, Bl Audio

W%, & X binterfaceSubClass 4y 0x02, EJ Audio Streaming T2,

3-33. UAC SR M OHARRF

ﬂ Interface descriptor

MName Value Dec Hex Bin
j/ bInterfaceMumber 1 1 Ox01| 00000001
,i/ balternateSetting 1 1 Ox01 00000001
..i/ bMNumEndpoints 1 1 Ox01 00000001
..i/ bInterfaceClass Audio (Find out more cnline) 1 Ox01 00000001
j/ bInterfaceSubClass Audio Streaming 2 0x02| 00000010
&l 3-34. UAC il Fi B iR 77
Audio Descriptor ¥ o«
Mame Value Dec Hex Bin
bDrescriptorSubtype AS GEMERAL 1 0x01| 00000001
bTerminalLink 1 1 0x01 (00000001
bDelay 1 frame 1 001 | 00000001
wFormatTag PCM 1| Ox0001)00000000
Qoooooo1
3-35. UAC & 3iiks AR R
Audio Descriptor ¥ o«
Name Value Dec Hex Bin
bDescriptorSubtype FORMAT_TYPE 2 0x0Z2 | 00000010
bFormatType FORMAT_TYPE_III 3 Ox03 (00000011
bNrChannels p 2 0x02 (00000010
bSubframesize 2 bytes 2 002 | 00000010
bBitResalution 16 bits 16 Ox10 (00010000
bSamFregType 1 discrete sampling frequencies 1 0x01 | 00000001
tSamFreg(1) 16.0 kHz 16,000 Ox003ES0 | Q0000000
00111110
10000000
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GigaDevice
1 & 3-35. UAC E s A #5477 7~, bFormatType & X &4tk X FORMAT_TYPE_III,
bBitResolution 5 {7y 0x10, F/x%H 16 Aotk IR &, tSamFreq & L EMEREMFE .
B 3-36. UAC Aritim it iR RF
0 Endpoint descriptor
Name Value Dec Hex Bin
j/ bEndpointAddress 10UT 1 Ox01 00000001
j/ bmAttributes. Isochronous 1 Ol 01
TransferType
..i/ wMaxPacketSize 64 bytes 64| O0x0040 00000000
01000000
j/ bInterval 1 frame (1000 us) 1 Ox01 00000001
j/ bRefresh Not used 0 0x00 00000000
i) bSynchAddress Not used 0 0x00( 00000000
3-37. UAC B S iR FF
Audio Descriptor ¥ o«
Name Value Dec Hex Bin
bDescriptorSubtype EF_GEMNERAL 1 0x01 (00000001
bmaAttributes. Sampling Mot supported 0 00 0
Frequency
bmaAttributes. Pitch Mot supported 0 0x0 0
bmaAttributes. Mot supported 0 0x0 0
MaxPacketsOnly
bLockDelayUnits Undefined 0 000 [ 00000000
wlLockDelay 0 0| Ox0000|00000000
00000000
3.4.3. B2 FH K18 K A
% 3-5. UAC W& B K E R
KiER ThRERA
AUDIO_REQ_GET_CUR SRICY AT E A S 3L
AUDIO_REQ_SET_CUR B YT E S
3.4.4. BEtehm

7E UAC B &M 52 fia, £ 3-38. UAC (A FZEFTR, BB HARNT I “mH . MM
Wk e 7 4 I %-“GD32 Audio in FS Mode”. 7& F MLk B3 4o, #&I30s4i, 54
Himit USB kL% £ UAC ¥4, UAC B BTk 3 mit 128 2kt ime| 5
WLz, i EEHLRA AT W 2 AT RE s & A
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& 3-38. UAC #&Hs
4 FE. WG
. %] GD32 Audio in FS Mode
- % Realtek High Definition Audio
3.4.5., Mg R

fE NS S E T IS, & 3-39. UAC FEALEN R, i#%#%“GD32 Audio in FS

Mode™fE A BRIN 47 75 &%, K FHUmATT AR EHLEE Do, G A7 3-40. BT R, Wi &
BUCAE,  RIVATE I A AR ) BT 0 W 21 F LT B 7 5 A0

& 3-39. UAC SRR E

= ==
A T I
EEL TEREEEENRE:
brii]
e 7- GD32 Audio in FS Mode
] FilEE
the==E/thE
e Realtek High Definition Audic
) 3=
=(C) 2 AZRAME(S Bt
(e J[ mE || EAW
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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 fithess 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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