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2-1. GD32 USBFS [E {4 EEIES

User application

[l
Il
GD32xxxUSB firmware u 1
. |
> USB host USB device
1
5 i f
Y main.c USB_Class main.c
m
o
5 usbh_usr.c USB_Class
/ USB host USB device
drv_ush_host.h/.c GD32xxx_standard_peripheral
&
usbh_core.h/.c CMSIS

usbh_pipe.h/.c
drv_usbh_int.h/.c

usbh_enum.h/.c

usbh_transc.h/.c

USBFS interface

(GD32 MCU EVAL board)

NP S49SN ¢EAD

SIPPIN

01109
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2.2. A EE )

PL GD32F4xx ) USBFS [&E 1 N, 5w & 2-2. USBFS [E14 /7 XTI S
& 2-2. USBFS [& {0k

(=R GD22F4xx ush library
device
driver
host
- ustd

device 13405 USB &4 il 5 I WhSUZ ST AN 4 M 2% e 1
2-3. device ({4

B GD32F4xx_ush library
5O

- class

audio

cdc

dfu

hid

iap

msc

printer
= core

L3
-] Include

----- usbd core.h
----- usbd_enum.h
L usbd transch
=" Source

----- usbd core.c
----- usbd _enum.c

----- usbd transc.c

- driver
F-| host
- ustd

driver SCIF B E B FEFT R KW A7 85 0E L RS USB iAo, EHLB KA
LA FAZ A e (s o S

2-4. driver 3C 3%
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= _" GD32Fdo_usb library
device

- e

= Include

----- dre usbd int.h

----- drv_usbh_int.h

----- drv usb coreh

----- drv_usb_dewv.h

----- drv usb_host.h

----- drv_usb_hw.h

----- drv usb regs.h

= Source

----- drv usbd int.c

----- drv_usbh_int.c

----- drv usb corec

----- drv usb dev.c

----- drv_usb_host.c
- host
- ustd

host XCF I8 USB ML 75 AWM SZ SO AN 4% 2800 55 A«
2-5. host 30 {32

= _" GD32Fdo usb library
device
driver

H

= class

hid

Msc

il H

EI core

= Include

- usbh core.h

----- usbh_enum.h
----- usbh_pipe.h

L usbh transc.h
=" Source

----- usbh _core.c

----- usbh_enum.c
----- usbh pipe.c

----- usbh transc.c

@[5 ustd

ustd SCPF &AL P B 35 R0 HE R RHE RS T B ISk o, ENLA R & A0 E A 3.
2-6. ustd Cf3%
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= ﬁ' GD32Fdox_ush library

device
driver
host

8 ustd|

EI A class
: cdc
hid

mMsc

- common

usb ch9 std.h
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3. USBFS J&ELK3)

USBFS J&JZ X sh U4 T driver SCEedr, 2 3-1. USBFS JEEX . )2 IR 2 AN [
- FEFES rp USB B A B B B2 R B — 2, BIEFA23ES . FIFO #1454,

% 3-1. USBFS JEE X

Y XA TheeshiR
drv_usb_core.h/.c USB W iZ3Kzh
LA drv_usb_regs.h USB MZJERZ 3R 3 3k 3044
drv_usb_hw.h USB filf {41 & 3k A

Xt Fik.c U RIR B, VEANREIR I 3-2. usb_core.h/.c X/FREFTN .

% 3-2. usb_core.hl.c xR ¥

RH AR ThREHEA

usb_core_reset i B USB WIZHE AL

usb_basic_init B #E USB WAZHEA TR

ush_core_init HIGEA USB 27 A48 FIAE 2 Y A% 1 10 4 Bl AU 0
usb_txfifo_write R 2 B bR o0 B R IE FIFO
usb_rxfifo_read M H A s I FIFO B2 BUUE
usb_txfifo_flush MR % FIFO
usb_rxfifo_flush ML FIFO

usb_set_rxfifo W BB FIFO K/

usb_set_txfifo W B K% FIFO K/

drv_usb_regs.h SCIF5E LT #AS USBFS BRI W A28 WA, ITARZ IR, #FEM 2K
HE A%, drv_usb_hw.h SCPERB] T USB I Bl GPIO. #ER . Hliffifk. CTC HIKH

12
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4. USBFS H a2 3]
Hp 8] 2 3R Bl 4% FESE FH Y B AT A2 R ML (a2 s & R 2, W 4-1. USBFS #2350 X
. WA TEEE R T USB WAERT RSP % . FEARTNRERI S, ML R] 2 0 3 3
7 USB ENUALSI T B 5 IUH 55 FEARTIRE LI
& 4-1. USBFS ] 2R3 34
EREE | B SRR ThReiR
_ drv_usb_host.h /.c USB N Z K3
drver drv_usbh_inth /. USB LB AL I
X usbh_core.h/.c USB EHLNAZIRZSHLIRS)
i Usbh_enum h/.c USB EHLEER HE )
host/core - — -
usbh_pipe.h/.c USB E MU A E B AR 5)
usbh_transc.c USB ML 3555 IR 5)
) drv_usb_dev.h/.c USB % %K Z 3K 3
drver drv_usbd_inth /.c USB B4 B
B usbd_core.h /.c USB % 7% 15 30 P9 AZ R 5L
device/core usbd_enum.h/.c USB Mz iR %
usbd_transc.h/.c USB 2% W% R %L
4.1, FEHLA R BB R %
% 4-2.drv_usb_host.hl.c XX{FE¥
ER AR ThReHA
usb_host_init WAL EHEL USB %
usb_portvbus_switch =i VBUS
usb_port_reset S E NI D
usb_pipe_init WG F P LIETE
usb_pipe_xfer AR & A LB TE
usb_pipe_halt ki
usbh_pipe_ping fic B EHLBIEPAT ping 1

usb_host_stop

BHs EHLATE S FIFO

% 4-3.drv_usbh_int.hl.c JXHEF#

usbh_int_txfifoempty

L3 B4 TieeHR
usbh_isr AL PR 4 R AL T
usbh_int_port AL PR AL A B
usbh_int_pipe ACER TR 1 M LETE W
usbh_int_pipe_in AREE IN JEIE
usbh_int_pipe_out ALFE OUT 383E
usbh_int_rxfifonoempty AFEFEIR FIFO 4525 iy
AbFE R I% FIFO 25 i

13
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& 4-4. usbh_core.hl.c X E %

RHZ R ThReiR
usbh_init USB NI
usbh_deinit USB ENLEWIEHMN
usbh_class_register USB MM &K
usbh_core_task USB EHL AR HLAL 3
usbh_error_handler USB ML AR
usbh_sof USB SOF [Hl i/ %1
usbh_connect USB % B8 i £

usbh_disconnect

USB Wr 3%z [F1 1 pR 24

usbh_port_enabled

USB ¥ I 78 51 1 pR 2%
—_

usbh_port_disabled USB ¥ 1[5 g (5] 3 pR 2
usbh_enum_task USB FHIMEAT S5 AL 3
% 4-5. usbh_enum.hl/.c XXH¥
BB AR ThREHA
usbh_ctlstate_config fic B USB #=HPIRESHL
usbh_devdesc_get SRR &R T
usbh_cfgdesc_get SR B R
usbh_strdesc_get IREUFAF 5 H IR 1
usbh_setaddress B AHE WA ik
usbh_setcfg W EAE R AL EAE
usbh_setinterface WEAE R & IE

usbh_setdevfeature

BB A AR S B

usbh_clrdevfeature

TR BREEE LR € W R

usbh_clrfeature TR BRI

usbh_nextdesc_get FEMT TN — IR T
usbh_interface_select e — MO

usbh_interface_find ) AR E e e O ik B LUE
usbh_devdesc_parse FERMT & A FE IR T
usbh_cfgdesc_parse FEATIC B IR T

usbh_cfgset_parse FA T IC B IR T A

usbh_itfdesc_parse fife b4 LR IR 1T
usbh_epdesc_parse fife b s AR IR AT
usbh_strdesc_parse AN T4 S IR AT

& 4-6. usbh_pipe.hl.c X%

BB AL FR Thsefid
usbh_pipe_create (Ell=SCh i
usbh_pipe_update B e

usbh_pipe_allocate Sy HCHTEE
usbh_pipe_free PR EE

usbh_pipe_delete

MK USB T Hlif iE

14
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RHZ R ThReiR
usbh_freepipe_get SRR T T S
% 4-7.usbh_transc.hl.c XE$
R TheeshiR
usbh_ctlsetup_send Ki% SETUP fi % USB 4
usbh_data_send RIBEHAREZE USB # 4
usbh_data_recev M USB & & Z IR
usbh_ctl_handler USB il f& i ab
usbh_urb_wait

L4k USB URB IRAS

usbh_setup_transc

USB SETUP %%

usbh_data_in_transc

USB %4 IN 4%

usbh_data_out_transc

USB ##E OUT H 45

usbh_status_in_transc

usbh_status_out_transc

USB KA IN H5%

usbh_request_submit

USB k7 OUT 4%

HEIHIE, JTanfEin

B 6] B IR Bl B 4

% 4-8.drv_usb_dev.h/.c JCfRH
AR

usb_devcore_init

DhResR

WAL B3 USB A% 27 A7 #s

usb_devint_enable

e USB BLa s

usb_transcO_active

% USB i 0 5
ush_transc_active % USB H5%
usb_transc_deactivate KM USB #H5%
usb_transc_inxfer

usb_transc_outxfer

B E USB 35, JFuh IN 4

usb_transc_stall

fiiE USB #5%, JFuh OUT &4

usb_transc_clrstall

WE USB F5 stall jR#&

usb_iepintr_read

15 USB 4 stall JR4&

usb_ctlep_startout

BB IN i il P IWTAR S A A A

B & OUT ¥fi s 0, UL setup £
usb_rwkup_active PSS S
usb_clock_active B USB I 4
usb_dev_suspend HE#E USB 4%

usb_dev_stop PR A FIFO
usb_dev_disconnect B USB & Wi &
usb_dev_connect fic B USB & &%
usb_devaddr_set B USB ## il
usb_oepintnum_read

usb_oepintr_read

BV OUT i o v i 25 7 52

usb_iepintnum_read

BRHGBLA OUT di sl P Wb 35 75 77-4%

FEELE A% IN Ui v W 2 A 2

15
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RHZ R TIReRER
usb_rwkup_reset FALEFEM RS S
usb_rwkup_set B
# 4-9.drv_usbd_int.h/.c 3R ¥
RHZ R TIReRER

usbd_int_dedicated_epZlout

USB & H OUT J [jui o 1 H W Ak 28

usbd_int_dedicated_eplin

USB & IN J5 e s 1 A Ak 3

ushd_isr

USB # #1520 4 f& A B Ab 23

usbhd_int_epout

7R OUT i s A H: L P

usbd_int_epin

Fa7 IN i 556 i b

ushd_int_rxfifo A FEBEWCIRAS 7 51 v
usbd_int_reset AT USB B A
usbd_int_enumfinish AP USB M8 52 i W
usbd_int_suspend AbTE USB H:ig i

usbd_emptytxfifo_write

NENT B ER S KIE FIFO N3

% 4-10. usbd_core.hl.c X%

ESE 5 By ThReiR

ushd_init HItat USB 1A 1 =Ub Al L FH 28 Bk 5y
usbd_ep_setup Uiy s AR AL
usbd_ep_clear 4 fit ity a1
usbd_ep_recev Uity p VA A R
usbd_ep_send Uity pl B IR R

ushd_ep_stall

BB I 5 stall IR

usbd_ep_stall_clear

T B R stall IRAS

usbd_fifo_flush

Wl s FIFO

usbd_connect WG
usbd_disconnect [ - S
usbd_addr_set B USB ¥ %% Hidl:
usbd_rxcount_get SRECE S 1
# 4-11. usbd_enum.h/.c 3 & ¥
L3 B4 TieeHR
usbd_standard_request QPR USB FRifE i &1 3K
usbd_class_request AbEE USB ¥ 253 K
usbd_vendor_request AFRTR E E SR
usbd_enum_error AE RS 1R
int_to_unicode 4t Hex 32 M EUE N LT 5 74
serial_string_get REUT 5 5 45
_usb_std_reserved TAE, R
_ush_dev_desc_get SREL T 25 Fi AR £
_ush_config_desc_get SREUC & R 1F

16
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R R

ThRefR

_usb_bos_desc_get

FREL BOS ik &

_usb_str_desc_get

%
IRELTFF B R A

_usb_std_getstatus

LbFE Get_Status 13K

_usb_std_clearfeature

K3 Clear_Feature %R

_usb_std_setfeature

QLT Set_Feature iR

_usb_std_setaddress

AP Set_Address 153K

_usb_std_getdescriptor

LbFE Get_Descriptor iR

_usb_std_setdescriptor

4L¥# Set_Descriptor i3k

_usb_std_getconfiguration

43 Get_Configuration %3k

_usb_std_setconfiguration

4+ Set_Configuration %3k

_usb_std_getinterface

AR Get_Interface i K

_usb_std_setinterface

AbFE Set_Interface K

_usb_std_synchframe A 2[R A5 i SR
% 4-12. usbd_transc.h/.c X E ¥
BB AR ThREHA
usbd_ctl_send USB il 95 5 1 R ik s
usbd_ctl_recev USB #&ill $.55 R By s
usbd_ctl_status_send USB Kik#il 9 5% R #&
usbd_ctl_status_recev USB Haiitds il H45-RaE

usbd_setup_transc

USB SETUP Bt Etab 3

usbd_out_transc

USB i OUT KrBiabsi

ushd_in_transc

USB %3 IN [ Brab B

17
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GigaDevice
5. USBFS %&£ E
USBFS & 23T FIR RIS A 0] 2 I) 3 3 al_FRRI, = BaHG & 25 FE R
AR, . P8O, w&BED. PIFENHENRE.
5.1. REELE
WA FERL B AL B PN, S0 T FE 0 R SO e v, R ] A2 P26 1 At 3K ) S AR ANAE [R]— A
HxT.
5.1.1. usbd_conf.h
SO R BT R -
#define USBD_CFG_MAX_NUM 1
#define USBD_ITF_MAX_NUM
#define USBD_HID_INTERFACE 0
/* USB user string supported */
/* #define USB_SUPPORT_USER_STRING_DESC */
#define HID_IN_EP EP1_IN
#define HID_IN_PACKET 8
FANELE 152 L2 5-1. usbd conf.h FEE i 4
& 5-1. usbd_conf.h it & ¥ 9
(W= TheeHiR
USBD_CFG_MAX_NUM e & K3 H
USBD_ITF_MAX_NUM AR KHHE
USBD_HID_INTERFACE WHRREL)TS
HID_IN_EP IN % 515
HID_IN_PACKET DS AEITHORS
5.1.2. usb_conf.h

usb_conf.h /R EEE LT USBFS ) FIFO 4 fid. USBFS HEE 1.25KB [ RAM
22X, B 320 ANFEH FIFO K/, 1ff USBHS W4 4KB [ RAM 221X, Bl 1K M)
FIFO K71

SCAFTC B IR
| #ifdef USB_FS_CORE |
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GigaDevice GD32 USBFS&USBHS ’ﬁ:ﬁ’fﬁiiﬁﬁ EFEITI%
#define RX_FIFO_FS_SIZE 128
#define TXO_FIFO_FS_SIZE 64
#define TX1_FIFO_FS_SIZE 128
#define TX2_FIFO_FS_SIZE 0
#define TX3_FIFO_FS_SIZE 0
#endif /* USB_FS_CORE */
#define USB_SOF_OUTPUT 1
#define USB_LOW_POWER 1
/I#define VBUS_SENSING_ENABLED
/I#define USE_HOST_MODE
#define USE_DEVICE_MODE
/I#define USE_OTG_MODE
# 5-2. usb_conf.h B & i
BB A DiRettid
RX_FIFO_FS_SIZE B FIFO KNEE
TXx_FIFO_FS_SIZE Ki%k FIFO K/NEE
USB_SOF_OUTPUT {#5E SOF #i i Thk
USB_LOW_POWER R TIFEAE X
ffifit VBUS SENSING
VBUS_SENSING_ENABLED |VF: iZUige4E/ntliff @& 53 VBUS Thie, WitR{HRE 171068,
MDA ZRUE 4 VBUS 5| Bl
USE_HOST_MODE FEHLEE
USE_DEVICE_MODE WA
USE_OTG_MODE OTG =
HER:
1. R FEED RSk E SOF, NI ZE PA8 5| JHITD & fii it
2. USE_HOST_MODE. USE_DEVICE_MODE #1 USE_OTG_MODE —##i{ H gk H
HH—Fh,
3. GD32F105xx/F107xx #1 GD32F205xx/F207xx % %] 1 USB I A H %
VBUS_SENSING_ENABLED [ Jjfg. P LAXPRAN R USB E/E N &I, D ATE%E
% VBUS 5| 1.
52.  EHEMNE

USBFS [& et & N ShACE . P Rg

Bt mEid . Rk g 5-1. [FHERERIR:

& 51. EHERER

USB #ifrasfiE. dmifoE . EHe. M.

19
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-
\
\
\
\
WE IO RBUEM } 4 udev->dev.class_core = class_core;
\
= = i g | . .
RS R — R
\
\
USBEAELE (BIiFFFR. PHYEH) usb_basic_init / usb_core_init
\
\
\
\
USB FIFO, S, FhEFfEAE ; 8 ush_devcore_init |
\
\
\
\
\
\
P ESUR ; g THTLIE
\
T L IPUR l_
5.3. IR AT

USBFS ¥4 % (MR T ¥ & e S e kb, i B 5-2. BB BITSLEEIIR .
5-2. &I HBR

20
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=) GD32F4xx_ush library
B- ﬁ' device

- class

audio

cdec
dfu
iap
Msc

printer

]~ core
- driver
- host

B[] ustd

FEIRTE T BEAFE R SRR RF . BB MR EM AR R RR TS . A &I 2 AR R 1
BFF, W HID WA RS IRERIART, Bk & other speed IBE B A FTEEA qualifier
Y

IR FF R FEAEMEEBY B A% 25 L, X0 B 21 2% FEAR S /2 7E device/core/usbd_enum.c SCAFH,
HARRAEARER 2 B BOW a0 R AN BB B2 347 R0 SE 0«

static usb_reqsta (*_std_dev_req[])(usb_core_driver *udev, usb_req *req) =

{
[USB_GET_STATUS] = _usb_std_getstatus,
[USB_CLEAR_FEATURE] = _usb_std_clearfeature,
[USB_RESERVED?] = _usb_std_reserved,
[USB_SET_FEATURE] = _usb_std_setfeature,
[USB_RESERVED4] = _usb_std_reserved,
[USB_SET_ADDRESS] = _usb_std_setaddress,
[USB_GET_DESCRIPTOR] = _usb_std_getdescriptor, /l get descriptor
[USB_SET_DESCRIPTOR] = _usb_std_setdescriptor,
[USB_GET_CONFIGURATION] = _usb_std_getconfiguration,
[USB_SET_CONFIGURATION] = _usb_std_setconfiguration,
[USB_GET_INTERFACE] = _usb_std_getinterface,
[USB_SET_INTERFACE] = _usb_std_setinterface,
[USB_SYNCH_FRAME] = _usb_std_synchframe,

b

/* get standard descriptor handler */

static uint8_t* (*std_desc_get[])(usb_core_driver *udev, uint8_t index, uint16_t *len) ={

[(uint8_t)USB_DESCTYPE_DEV - 1U] = _usb_dev_desc_get,
[(uint8_t)USB_DESCTYPE_CONFIG - 1U] = _usb_config_desc_get,
[(uint8_t)USB_DESCTYPE_STR - 1U] = _usb_str_desc_get,

#ifdef USE_USB_HS
[(uint8_t)USB_DESCTYPE_DEV_QUALIFIER - 3U] = _usb_qualifier_desc_get,
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[(uint8_t)USB_DESCTYPE_OTHER_SPD_CONFIG - 3U] =
_ush_other_speed_config_desc_get,
#endif
|3
5.4. Hh T Ak 2

USBFS # &% M il 2 5-3. USBFS & FBT7N, B/ Wibs 50 R Hh 7 ek £k —
ANREFERI, Hoh 5EIELHIAERAE OEPIF. IEPIF 1 RXFNEIF. £ USBFS ¥ #4% i
o IN R OUT Z55 I IER A& 51 73 9 AN AS B B R 7, 239028 OUT 3 s Hh KT bn 25 GINTF_OEPIF
FTIN 3 25 7 Wiz & GINTF_IEPIF .

#£ 5-3. USBFS ¥ &+l

Hhliir & iR BEATHERA
WKUPIF g it BT AR A EIE & Yy
SESIF il FEHLE I A
IDPSC ID 5l RS AL FEHLE AN
LPMIF® LPM s & EIE A& Yy
JESATEAL AR S b WibR &/ e
ISOONCIF/PXNCIF FI35 OUT ok 52 sk b FEHLE I A
ISOINCIF [F5 IN AL A e i b s & wRA
OEPIF OUT iy 5 H T b & wRA
IEPIF IN i £ T A wRA
EOPFIF S HE T 8 R T A ez &M
ISOOPDIF [F25 OUT HAaFWitrE wRA
ENUMF AR 58 B bR WA
RST USB & A7 Widr & WA
SP USB & Wibr & WA
ESP R s & WA
GONAK 42 )5 OUT NAK 34 Wik & WA
GNPINAK 4 RAEFH IN NAK B 2k bR & WA
RXFNEIF Rx FIFO HE2s i lihr & FEHLE R Z A
SOF IR IE Wby & T B AR
OTGIF OTG HlbitrE FEHLE R B
MFIF LA 1R P TRR & FEHLE R B

R
(1) 1NFEES0X & A %47 .

OUT iy s H W7 A0 24 b8 A0 R B4 RS P s

static uint32_t usbd_int_epout (usb_core_driver *udev)

{

uint32_t epintnum =
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uint8_t ep_num =

for (epintnum = usbh_oepintnum_read (udev); epintnum; epintnum >>= 1, ep_num++) {
if (epintnum & ) {

__ 10 uint32_t oepintr = usb_oepintr_read (udev, ep_num);

[* transfer complete interrupt */

if (oepintr & DOEPINTF_TF) {
[* clear the bit in DOEPINTF for this interrupt */
udev->regs.er_out[ep_num]->DOEPINTF = DOEPINTF_TF;

if (uint8_t)USB_USE_DMA == udev->bp.transfer_mode) {
__ 10 uint32_t eplen = udev->regs.er_out[ep_num]->DOEPLEN,;

udev->dev.transc_out[ep_num].xfer_count =

udev->dev.transc_out[ep_num].max_len -\

(eplen & DEPLEN_TLEN);

[* inform upper layer: data ready */

(void)ushd_out_transc (udev, ep_num); /l out transaction

if (uint8_t)USB_USE_DMA == udev->bp.transfer_mode) {
if (OU ==ep_num) && ((uint8_t)USB_CTL_STATUS_OUT ==
udev->dev.control.ctl_state)) {

usb_ctlep_startout (udev);

[* setup phase finished interrupt (control endpoints) */
if (oepintr & DOEPINTF_STPF) {
/* inform the upper layer that a setup packet is available */

(void)usbhd_setup_transc (udev); /I setup transaction

udev->regs.er_out[ep_num]->DOEPINTF = DOEPINTF_STPF,;

return

}

£ OUT i s Hh W7 A0 24 oy 50, ST MR S P BT 25 27 47 4% out_endp_intr #E47 4] W7 4= OUT
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S sl R TR, BARTT 20 AR e b WAL B AT SETUP & R 58 sl I Ab B . 7 2R A B
(¥ OUT i i FP T 15, MR FE 10 i Wb 5 (R 3E A A [ 1 v by &b 2 R 4

IN 5 251 P 9 A 380 B AR %

static uint32_t ushd_int_epin (usb_core_driver *udev)

{
uint32_t epintnum =
uint8_t ep_num =

for (epintnum = usb_iepintnum_read (udev); epintnum; epintnum >>= 1, ep_num++) {
if (epinthum & ){
__lO uint32_t iepintr = usb_iepintr_read (udev, ep_num);

if (iepintr & DIEPINTF_TF) {
udev->regs.er_in[ep_num]->DIEPINTF = DIEPINTF_TF;

[* data transmission is completed */

(void)usbd_in_transc (udev, ep_num); /I'IN transaction
if (uint8_t)USB_USE_DMA == udev->bp.transfer_mode) {
if ((OU == ep_num) && ((uint8_t)USB_CTL_STATUS_IN ==

udev->dev.control.ctl_state)) {

usb_ctlep_startout (udev);

if (iepintr & DIEPINTF_TXFE) {
usbd_emptytxfifo_write (udev, (uint32_t)ep_num); /I write FIFO

udev->regs.er_in[ep_num]->DIEPINTF = DIEPINTF_TXFE;

return

}

£ IN S g P ITAL B R B, SRR e I BT AL B K& FIFO SR a2, AR AR IN
S s PP , ARAE RS P RS R SLE AN [ A8 o i A B R

Rx FIFO FE 75 A W b2 p8 200 R 5 ARRE BT

static uint32_t usbd_int_rxfifo (usb_core_driver *udev)

{

usb_transc *transc = NULL;
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uint8_t data_PID = 0U;
uint32_t bcount = 0U;

__ 10O uint32_t devrxstat = 0U;

/* disable the Rx status queue non-empty interrupt */
udev->regs.gr->GINTEN &= ~GINTEN_RXFNEIE;

[* get the status from the top of the FIFO */
devrxstat = udev->regs.gr->GRSTATP;

uint8_t ep_num = (uint8_t)(devrxstat & GRSTATRP_EPNUM);

transc = &udev->dev.transc_out[ep_num];

bcount = (devrxstat & GRSTATRP_BCOUNT) >> 4U;
data_PID = (uint8_t)((devrxstat & GRSTATRP_DPID) >> );

switch ((devrxstat & GRSTATRP_RPCKST) >> ) {
case RSTAT_GOUT_NAK:

break;

case RSTAT_DATA_UPDT:
if (bcount > 0U) {

(void)usb_rxfifo_read (&udev->regs, transc->xfer_buf, (uint16_t)bcount); Il read

FIFO

transc->xfer_buf += bcount;
transc->xfer_count += bcount;

}

break;

case RSTAT_XFER_COMP:
[* trigger the OUT endpoint interrupt */

break;

case RSTAT_SETUP_COMP:
[* trigger the OUT endpoint interrupt */

break;

case RSTAT_SETUP_UPDT:
if (OU == transc->ep_addr.num) && (8U == bcount) && (DPID_DATAO == data_PID)) {
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[* copy the setup packet received in FIFO into the setup buffer in RAM */
(void)usb_rxfifo_read (&udev->regs, (uint8_t *)&udev->dev.control.req,
(uint16_t)bcount); /I read FIFO
transc->xfer_count += bcount;
}
break;
default:
break;
}
[* enable the Rx status queue level interrupt */
udev->regs.gr->GINTEN |= GINTEN_RXFNEIE;
return 1U;
}
£ Rx FIFO JE75 (i db ek i, 23047 FIFO HE A%, 14 setup =555 s sk 4k
A out F55 1B
5.5. USB & &KED

USB 524 4% F1 el T 41 K S5 A AR S B -

typedef struct _usb_class_core
{

uint8_t command; [*i<
device class request command */

uint8_t alter_set; [*i<

alternative set */

uint8_t  (*init) (usb_dev *udev, uint8_t config_index); [*I< initialize
handler */

uint8_t (*deinit) (usb_dev *udev, uint8_t config_index); [*I< de-initialize
handler */

uint8_t  (*req_proc) (usb_dev *udev, usb_req *req); /*I< device

request handler */

uint8_t (*set_intf) (usb_dev *udev, usb_req *req); /*I< device set
interface callback */
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uint8_t  (*ctlx_in) (usb_dev *udev); /*I< device
contrl in callback */

uint8_t  (*ctlx_out) (usb_dev *udev);

uint8_t (*data_in) (usb_dev *udev, uint8_t ep_num); /*I< device
data in handler */
uint8_t (*data_out) (usb_dev *udev, uint8_t ep_num); [*I< device

data out handler */

uint8_t (*SOF) (usb_dev *udev); /*I< Start

of frame handler */

uint8_t (*incomplete_isoc_in) (usb_dev *udev); [¥1<
Incomplete synchronization IN transfer handler */
uint8_t (*incomplete_isoc_out)  (usb_dev *udev); [*<

Incomplete synchronization OUT transfer handler */

} usb_class_core;

AR ERIVIIAL AR, RSN RS BB S D SR AEAE device/class
BRAR T I B R R i & 5-3. & EXAETR -

5-3. @ &R

-7 GD32F4six_ush library
-2

device

Lo
=

=.
o

4 HID B AT aa L0 T -

usb_class_core usbd_hid_cb = {

.command =NO_CMD,
.alter_set =0U,

Jinit = hid_init,
.deinit = hid_deinit,
.reg_proc = hid_req,
.data_in = hid_data_in

27



GigaDevice

ANO050
GD32 USBFS&USBHS [#l{f: & 18 FH 15 Fd

5.6.

5.6.1.

5.6.2.

Wi FARRIRIEAIE, ATRASEIL BRI . LA Bk IE R AN H AL far s LA .

Bt

MEEERUA, USB T HE R, B R e h BN . EHUEE S &K% IN
ARG, EIE OUT Gker & Rik¥dE. FinidEid CDC MfIFEk & 23t ] USB #idi /£
GD FS JE i i fi] E AL 4t 72 .

IN 5

AR B, IN J7 1A HEE 0 A BEE & 4E usbd_in_transc BRE AL FE ) . data_in f [H1 i B4
sz briE 2 cde_acm_in B3, #EAF] cde_acm_in B3 MR A B T i W %% &
FIFEHL, JELEN AT LAk L8 ik s %L cde_acm_data_send, k&K% —IRIEIE.

uint8_t usbd_in_transc (usb_core_driver *udev, uint8_t ep_num)

{
if (OU ==ep_num) {
usb_transc *transc = &udev->dev.transc_in[0];

}else {
if ((udev->dev.cur_status == (uint8_t)USBD_CONFIGURED) &&
(udev->dev.class_core->data_in '= NULL)) {
(void)udev->dev.class_core->data_in (udev, ep_num);

return (uint8_t)USBD_OK;

OUT [

B s B, OUT J7 [ml B2t i B /& 7E usbd_out_transc pREHALEE ). data_out [
(5] 18 B 20 S B i FH 1) /2 cde_acm_out B4, H#E\F cde_acm_out eR % H R IR B 15 4%
R, a2 a] A4k 4 ] cde_acm_data_receive SKR#E# AT T — B4k

uint8_t usbd_out_transc (usb_core_driver *udev, uint8_t ep_num)

{
if (OU ==ep_num) {
usb_transc *transc = &udev->dev.transc_out[0];
o */

} else if ((udev->dev.class_core->data_out != NULL) && (udev->dev.cur_status ==
(uint8_t)USBD_CONFIGURED)) {
(void)udev->dev.class_core->data_out (udev, ep_num);
} else {
/* no operation */

28



ANO050
GD32 USBFS&USBHS [#l{f: & 18 FH 15 Fd

GigaDevice
}
return (uint8_t)USBD_OK;
}
5.7. USB & RBI7E

5.7.1.

% AUDIO

AUDIO 1 %1, 8 "M% [ : Speaker A1 Micphone . 7] LA7E TR it & i F 6L & X i N
A& 5-4. AUDIO 2P EViiR:

& 5-4. AUDIO EiCE

ki Options for Target 'USBFS_audio’ X

Device I Tarzet I Output I Listing] User CAC++ ll\sm ] Linker ] Debugz ] Utilities]

Preprocessor Symbaols
Define: |GD32F451].USE_USE_FS USE USB AUDIO MICPHONE,USE USB AUDIO SPEAKER

Undefine: |

AUDIO #iR /44

BERR G4 T AUDIO #4111 VID fil PID, 4:%1% 0x28e9. 0x9574. 1rfic & Hiik44E
i, B 7 Speaker Al Micphone #H2¢[##iiA #7151, AUDIO 1] Speaker il Micphone 737l
R —NEE,  $ A SRR 75 N 25 0.2 _5-4. AUDIO #5520 717 «

# 5-4. AUDIO FHRIRFF

HIRRFAFR ThResd
usb_desc_AC_itf AC 2 O3R %
usb_desc_input_terminal TN 2 R
usb_desc_mono_feature_unit B R TR E B e IR R
usb_desc_output_terminal e 2 H AR AT
usb_desc_AS_itf AS B2 4R 1%
usb_desc_format_type ke R TIHIR 1
usb_desc_std_ep FrvE i RS
usb_desc_AS_ep AS i SRS
AUDIO &#&%K#H

AUDIO ##&Js8: n NHSMEFTR, SR R EELE S W 5-5. AUDIO %4 8# 0K
#:

usb_class_core usbd_audio_cb = {

.init = audio_init,

.deinit = audio_deinit,
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.req_proc = audio_req_handler,
.ctlx_out  =audio_ctlx_out,
.data_in = audio_data_in,
.data_out =audio_data_out,
.SOF = usbhd_audio_sof
b
# 5-5. AUDIO BZKEORH
AR ThRediR
audio_init WIEEAL AUDIO # 4
audio_deinit FH1UH1k AUDIO %
audio_req_handler AUDIO 42K 1H K%
audio_ctlx_out OUT & il 4 =] 4
audio_data_in IN s A% 5 1m0
audio_data_out OUT %4 A& % =l
usbd_audio_sof SOF =44 [a]
AUDIO &R

AUDIO &% 5-6. AUDIO #4528 RN BN RAIIE R

# 5-6. AUDIO & &KiER

ERLZIR ThRedtR
AUDIO_REQ_SET CUR W MATE R
AUDIO_REQ_GET_CUR BN ERILERE RN
AUDIO_REQ_SET_MIN W E R /AMEER
AUDIO_REQ_GET_MIN ENISTUNIERZ RN
AUDIO_REQ_SET_MAX DA REFNERE PN
AUDIO_REQ_GET_MAX NS PN RN
AUDIO_REQ_SET_RES WEB PRI R
AUDIO_REQ_GET_RES IREL 73 Hr A 3R

AUDIO i P10
AUDIO I 4 M g AR T S5 F A .
audio_fops_struct audio_out_fops =
{
init,
deinit,
audio_cmd,
volume_ctl,
mute_ctl,
periodic_tc,
get_state
|3
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BRI 5-7. AUDIO PR~

% 5-7. AUDIO i P # OB

BB ThREHR
init HI4RAL AUDIO 5 % F 21 1t B U
deinit {1k AUDIO ZhBEFHFEUITA B
audio_cmd W 4wk, BiE. B FGRSEm S
volume_ctl &
mute_ctl Fr il
periodic_tc JE B A )
get_state FEL AUDIO R4 RiIRAS
AUDIO B2 #/E4R

¥ GD JE A Audio BIFE N a3 &K+,

& 5-5. AUDIO &4

T« 4 . TS
¢ -l GD32 Audio in FS Mode
i wu Realtek Audio

Micphone

=

Speaker

T —

Audio Device

Support

Micphone & Speaker

USBIN

USB OUT

FHL
BWEM

1) Hdls OUT BBt

FE VLA B4R AT AE B0 RO A I B %

FITF e b S 0, tn A 5-6. AUDIO ZBBCAENT7R, AETT AR b B HALED AT W 2 B i

AR A
5-6. AUDIO &0/
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Welcome

2) HifE IN BB

TS EA N AN, SRR R A A, W& 5-7. AUDIO R4 EAE. riil
B B R GE & . 3 & 3R S .

& 5-7. AUDIO R4 = EECE

[ =22 - 552 (6D22 Audio in FS Mode) S
250 REEE
a T
e v EHEE
o =
) )

HBEN “SRi)” AR, XU s, AT 2 v R P e B, AR AT S A
B, JRIERRBOAME B %, W& 5-8. AUDIO R#/MArAEE . 2 Jawh vl Lot 2Rl
TN EI N MCU A% 3] PC S i) H 45 T .

& 5-8. AUDIO i IrAc &
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GigaDevice GD32 USBFS&USBHS ’ﬁ:ﬁ’fjiiﬁﬁ EFEIJE@‘
i EE x| L =EnEs =
B # A= |5E za (7 Jom [ |
SHEU TR EREES:
FELET SRR B EEESENET TS, NS
o = R, . WAILUREIES,
”J GD32 Audio in FS Mode =
W Ziias =
o * =R :ﬂt = B
o F;Eajtek Audio
@ = |72/ (Realtek Audio) -
ERSE
© EEEEETEET
© SRR
PR (%) B B i )
5.7.2. MBSO CDC

FEFLE 0 CDC BIFZENE T USB {5 F 1, mTLLK USB EH & COM H, wfUMEIE
W O —REATIAE . — % win7. win8. XP R% 225 N KRS, 1 win10 REiA
Bili 5 CDC MRS, AT LASEEL Gl

CDC #RFFAN B

KRR EE T CDC %41 VID fl PID, 43~ 0x28e9. 0x018a. 7Eft & filiik /4,
47T CDC MKHH#IAFF . CDC AGEEWAED, —A@md D, — M ERED, w4
B S IR B N B 5-8. CDC fHX R

% 5-8. CDC XA

HRRF 2R ThRedtR
usb_desc_header_func UIReF A R 1F
usb_desc_call_managment_func JEAE BT
usb_desc_acm_func 1 G A7 ) B IR AT
usb_desc_union_func A DR iR 1°F
CDC #&%#&N

CDC ¥ N R SRR, SRR Bl 3 W& 5-9. CDC & 88 R ¥

usb_class_core cdc_class =

{
.command =NO_CMD,
.alter_set =
.init = cdc_acm_init,
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.deinit = cdc_acm_deinit,
.req_proc =cdc_acm_req,
.ctlx_out =cdc_ctlx_out,
.data_in =cdc_acm_in,
.data_out =cdc_acm_out
|3
£ 5-9. CDC &&KEORH
RH AR ThReR
cdc_acm_init WIEEAL AUDIO 4
cdc_acm_deinit EH]4h4k AUDIO ¥ 4%
cdc_acm_req AUDIO % 2115 3K i £
cdc_ctlx_out OUT & il 4 =]
cdc_acm_in IN s A% 5 m
cdc_acm_out OUT Hif £ % 1211
CDC #&HKiER

CDC &2 5-10. CDC & FEF KT /n 5 AW %05 K

% 5-10. CDC ®&KIER

EREIK ThRedtR
SEND_ENCAPSULATED_COMMAND ENGEE
GET_ENCAPSULATED RESPONSE FNEEE

SET_COMM_FEATURE ENEE

GET_COMM_FEATURE FNEEE

CLEAR_COMM_FEATURE ENEEE
SET_LINE_CODING WE S O8N
GET_LINE_CODING IRECE @b

SET_CONTROL_LINE_STATE E ik

SEND_BREAK EGEES

CDC A F#0H

CDC I H P AL LA R L

[* function declarations */

[* send CDC ACM data */

/* receive CDC ACM data */

/* check CDC ACM is ready for data transfer */

uint8_t cdc_acm_check_ready(usb_dev *udev);

void cdc_acm_data_send(usb_dev *udev);

void cdc_acm_data_receive(usb_dev *udev);
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BARBIN e ZE 5-11. CDC FF O R H -
# 5-11.CDC A #EO0RH

EHZ IR DiReih
cdc_acm_check_ready CDC #E & i AT Hdl AL 5
cdc_acm_data_send CDC ##fi k%
cdc_acm_data_receive CDC ##E#k
CDC filf2#/Efars

¥ GD JErh CDC_ACM il FEEITF AR, £ B 8BS nT LR 210 B as i) COM
Ho

5-9.CDC # %

473 &[0 (COM #1 LPT)
"% GD32 Virtual Com Port (COMS)

FEFEI_EAT IR R OB T, R & BA R AN g COM LFTJF, i HizBIRE R DI
B, FrURIE— 875, AR IR IR — SR AR R 74

5-10. EHE OFHEKE

iI[f: SSCOM V5.09a1 SEO#EEERE eI 2. - O] x|

G1zadevice -
——

HigEO | #HFETHFH
gOs fcows > mes

@ =780 | ¢ BEE0EE| MNEE (20w
™ RTSI DTRgEEE: [115200 ~|[ meemie T sgsiE

(% & |
PiERA RO T Esscon + {F: ZNbET T, A
www.daxia.com (512 R:12 COMS BF

N T AT REAE B IR, AT DA AE 1 7 R, R i E A& LB FIE R AR ThRe, A&
5-11. [EHE OAHFEBWRIL -

5-11. B O RBHEBKR
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i SSCOM V5.09a1 SOXEETEREE 55T NE(AETT 1),2618058@qq.com. QQE : 52502449 - 0] x|

G1zadevice -
Gizadevice
51 zadevice
51 gadevice
51 gadevice
Gigadevice
Gigadevice
Gizadevice
G1zadevice
Gizadevice
51 zadevice
51 gadevice
51 gadevice

ApEn | aFEe s | ik | sdERs | 2EED | Engish fErEsdn | R —|
02 [cons i s igirsne | =ik | *ﬁﬁﬁtgg-_‘ﬁ_t ™ EZJJ.AEU#H%%D

@ =Ae0 | ¢ FHEORE| T EEE 20w || mbsdeEE | & ;joguym SRR M ]

™ RTSI DTREHEE: [116200 ~ |1 wmngix W SREEI[D  ns/R T AEERT FEAMR: [None ;I

i gadevi ce -
ol 3 )l

FRMERE RO T Bescon ¢+ {FE: MG T T)  ASFETFRMRE HHFFTHMN:  http/few. daxia. con/sscon/  ZRHHES
www.daxia.com |5:13740 R:13740 COMS B$TF 115200bps,8,1,Mone Mone  |CTS=0 DSR=0 RLSD=0

5.7.3. WA 44 DFU

DFU & & [ THAE BT — B0, BB A& 4 F2 8 F A4 2 i A 0, A i 21 A Ak
T Ao AN DFU PR SURAE A IRSHLIRE Y, IRSHLARFE i & 5-12. DFU KA PLIEFEEFT

5-12. DFU REVLIREE
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©

GigaDevice

. DFU_DETACH
— =

APP_IDLE

1
Pllmmm—— A\PP_DETACH

DETACH TIMEOUT

Application Program Mode

DFU Program Mode

USB Reset

Any status except OK
10 Any State

DFU_ERROR (exceptOor1)

USB reset
Power On reset

Re-enumration

DFU_GETSTATUS
Blockin process
—_—

Corrupt
firmware

DFU_DETACH

DFU_CLRSTATUS

DFU_UPLOAD 3

DFU_UPLOAD
m bitcanUpload =1

9
DFU_UPLOAD_
IDLE

DFU_UPLOAD
Short Frame

DFU_GETSTATUS
(manifestation complete and
bitManifestationTolerant = 1)

3

DFU_MANIFES
T_SYNC

Status Poll Timeout
bitManifestationTolerant = 1|

8
DFU_MANIFES

Status Poll Timeout
bitManifestationTolerant = 0

DFU R FF /4R

(Manifestation in process)

DFU_DNLOAD_
SYNC

DFU_DOWNLOAD
(wLenth>0,
bitcanDownload = 1)

DFU_GETSTATUS

Block complete (wLenth>0)

DFU_DOWNLOAD

(wLenth=0) 2

DFU_DNLOAD_
IDLE

DFU_GETSTATUS

State
0,1,2,3,5,6,9,10

()

DFU_GETSTATE

«—
Status Poll Timeout

DFU_DOWNLOAD

4
DFU_DNBUSY

State
0,1,2,5,9,10

()

DFU_GETSTATUS

EARR 5T DFU &40 VID Al PID, 43 %14 0x28e9. 0x0189. 7EfD & ik Fr4Edr,
%7 DFU MR AT . MR R WA tn# 5-12. DFU FHHHBATFTR:

% 5-12. DFU HXH R

HRRFBIR

LRedtiR

usb_desc_dfu_func

DFU RERIAR T

DFU # &0

DFU & J88% n N SRR, SRR s B2 W& 5-13. DFU #4522 1T R4

usb_class_core dfu_class = {

.init = dfu_init,
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.deinit = dfu_deinit,
.reg_proc = dfu_reqg_handler,
.ctlx_in =dfu_ctlx_in
|3
R 5-13. DFU &R EOERE
P e ThRediR
dfu_init WIthtk DFU %4
dfu_deinit 1L DFU %
dfu_req_handler DFU #4218 3Rk iR 3
dfu_ctlx_in IN 2 il £ i [
DFU ##&KFER

DFU &% 5-14. DFU £ 28 E KT /N &A% J505 K -
#£ 5-14. DFU & &KiER

B REZHR (=% DhRetiR
DFU_DETACH 0 DFU 455
DFU_DNLOAD 1 T
DFU_UPLOAD 2 g

DFU_GETSTATUS 3 IRICIRAS
DFU_CLRSTATUS 4 TERRIRAS
DFU_GETSTATE 5 RECIR
DFU_ABORT 6 BUH
DFU A F#H

DFU [ 8 1 2252 Flash #:AEMSCHI R, AR S ED R &5k
dfu_mal_prop DFU_Flash_cb =
{

(const uint8_t *)FLASH_IF_STRING,

flash_if init,
flash_if deinit,
flash_if _erase,
flash_if write,
flash_if read,
flash_if checkaddr,
, I* flash erase timeout in ms */

[* flash programming timeout in ms (80us * RAM Buffer size (1024 Bytes) */

¥
FAERBI G # 5-15. DFU B 120 K37 -
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# 5-15.DFU Fi PO ERE

R FR DhRediR
flash_if_init TEEN T O WIG 1L
flash_if_deinit TN B 0 £ G
flash_if_erase B TR AR
flash_if_write TF1E A o B A
flash_if read TFAE A SR
flash_if_checkaddr TEREA R Ik S )
FLASH_IF_STRING NI

DFU B8 iEars

¥ GD JErh DFU B2 T EREITF A, R Bt h vl LA 24 & 5-13. DFU #2578

45
5-13. DFU %%

v § EESTEETEE

i G032 Device in DFU Mode

§ Generic USB Hub
i Generic USE Hub

§ Intel(R) B Series/C220 Series USB EHCI #1 - 8C26

fI7F GD32AllInOneProgrammer, 1R &4 B EhEER:, WFE DFU Ftii o BoRiEROREs, JF
BRERN 4TS . GD32AllInOneProgrammer [{IhAE EE oy N =He. R TH. BAEA

IR

5-14. AllinOne %
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GigaDevice
GD32 All In One Programmer v1.2.11.9764
Single Multiple CMDTest

Interface usB M

BootlLoade DFU i
[ Disconnect |

Configuration
coMm use
Device GD DFU DEVICE 1 -
Device Information

Part Number | GD32E103VBTG -

Flash Size 128 KB

SRAM Size 32 KB

[ Erase
® Full chip erase

() Erase selected pages

Erase
(" Download
File Path [ =] T =s
Start Address (Ox (08000000
(O Full chip erase
(® Necessary erase
(O skip erase flash before programming
[ verify after download
O Jurmp to run the App program
Download
["Upload
Flle Path =] Browse
® Full chip upload
(O Upload selected pages
Upload

Edit Option Bytes

Process

Time Cost

1 T

MR B TS, RN 5 B B AR R R E L, T SE R BALE Fr, RITT T APP

.
2) k&

R LA SR, sl OK BIF] i Select Pages M7, %457 % L% 1) Page 5 B AT
A X R A A

5-15. AllinOne 4%
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Page Name Start Address End Address Page Size w R s
[ Pagen 0x8000000 0xB0003FF Ox 400(1K) = =

[ pagel 0x8000400 0x80007FF O 400(1K) - -

[ page2 0x8000800 0x8000BFF O 400(1K) - -

[ Page3 0%8000COD 0%B000FFF O 400(1K) - -

[ Page4 0x8001000 0xB0013FF 0x 400(1K) = "

[] pages 0x8001400 0xB0017FF Ox 400(1K) = "

[] page6 0x8001800 0xB8001BFF Ox 400(1K) 2 -

[] Page7 0x8001C00 xB001FFF Ox 400(1K) 2 "

[ Pages 0x8002000 0x80023FF Ox 400(1K) = =

[ Pages 0xB002400 0xB0027FF Ox 400(1K) = =

[ Pageld 0x8002800 0x8002BFF Ox 400(1K) = =

[ Page11 0x8002C00 0%8002FFF O 400(1K) - . .
< >
[ select Al O Unselect Al Cancle

3) RITATERAE

M iti Edit Option Bytes &b, B RT#HEIF 1A X(E S, W& 5-16. AllinOne ¥EIT-Z T #R(F
Fi7R o

5-16. AllinOne &I #4E

ptionBytes - x
Name Value Description ()
~ QOptionBytes 0x1FFFF800
v SpC OxAS
SPC 0xAS Option byte security protection value
v SPC_N 0xSA
SPC_N 0x5A SPC complement value
v USER OxFF
nRST_STDBY Generate a reset instead of entering standby mode
nRST_DPSLP Generate a reset instead of entering Deep-sleep mode
nWDG_HW Hardware free watchdog
~ USER_N 0x00
USER_M 0x00 USER complement value
~ DATA[7:0] OxFF
DATA[7:0] OxFF user defined data bit 7 to 0
~ DATA_N[7:0] OxFF
DATA_N[7:0] 0xFF DATA complement value bit 7 to 0
~ DATA[15:8] OxFF
DATA[15:8] OxFF user defined data bit 15t0 8
~ DATA_N[15:8] OxFF
DATA_M[15:8]  OxFF DATA complement value bit 15to 8 .
cance

5.7.4. REEFERSL MSC
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MSC i # & KA A%, 5 U £241 CDROM 4.

MSC iR EFA-H

WA E 7 MSC &4 1) VID #1 PID, 435y 0x28e9. 0x028F . MSC ##{X 1%5 #H
FRIBCE . B 0 F R A

MSC % £&2K&ED0
MSC 54 K8 D RIS AR R, SSHEI RIS W 5-16. MSC #& K05

usb_class_core msc_class =
{
.init = msc_core_init,
.deinit = msc_core_deinit,
.req_proc = msc_core_req,
.data_in =msc_core_in,
.data_out = msc_core_out
|3
# 5-16. MSC R & XTI RH
BB HiRetHd
msc_core_init WIthtk MSC # %
msc_core_deinit FHIHEA MSC #E%
msc_core_req MSC % #5251 3R iR 51
msc_core_in IN H A5 [E1 R
msc_core_out OUT HHf £ % (711
MSC #&JiER

MSC & Wi 5-17. MSC & FEiF KT 78 5% 5% J50E R -
# 5-17. MSC & &RKiER

EREZHR {11 TIRedR
BBB_GET_MAX_LUN OXFE SRR K RIS
BBB_RESET OxFF XA
MSC AP0

MSC I 2 0 B BRAFAE N TR AT ARG . 1305 FSREUE B, W N AN S5 MR FTR
usbd_mem_ch USBD_Internal_Storage_fops =

{

.mem_init = STORAGE_Init,
.mem_ready = STORAGE_IsReady,
.mem_protected = STORAGE_IsWriteProtected,
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.mem_read = STORAGE_Read,
.mem_write = STORAGE_Write,
.mem_maxlun = STORAGE_GetMaxLun,

.mem_inquiry_data = {(uint8_t *)STORAGE_InquiryData},

.mem_block_size ={ISRAM_BLOCK_SIZE},
.mem_block_len ={ISRAM_BLOCK_NUM}

b
BARBNA R IhRen#E 5-18. MSC /720 R~
* 5-18. MSC OB

BB RLR ThReR
STORAGE_Init APk JuETILH A
STORAGE_IsReady TEREAN 0T 15 1 £ i 2
STORAGE_IsWriteProtected N TR TSR
STORAGE_Read TEREAN B
STORAGE_Write T S R AE
STORAGE_GetMaxLun RIS He 12 4 PR e 3L
STORAGE_InquiryData FAAEA bR VR A 1 R
ISRAM_BLOCK_SIZE A RN
ISRAM_BLOCK_NUM T T =

A L@ &% ISRAM_BLOCK_SIZE #1 ISRAM_BLOCK_NUM HI1E, HeHfiE U #1764 1)
Ko
MSC BIfEs et

¥ GD ek MSC RS N8B AN, 18 B 8 B & o m] LU B0 T Brisin i) K 7 A7 i i
o

5-17. MSC # &

4- g ERESTEESHEE
Generic USB Hub
Generic USE Hub
Intel(R) 8 Series/C220 Series USE EHCI #1 - 8C26
Intel(R) 8 Series/C220 Series USB EHCI #2 - 8C2D
J-Link driver
USB 2.0 MTT &£5:%
USB 2.0 5355
USB 3.0 2558
USB Compaosite Device
USB Root Hub
USB Root Hub
- _UsSB Fmamias
- § EHSR(R) USB 3.0 1REEE
- g EFFR(R) USBE 3.0 By EXA s

FTTFIRE H i ] A BT AR, o T RESEh B8ORS R, T DA E it ik e, B
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5.7.5.

A ¥RAE W, & 5-18. MSC #4#01.
& 5-18. MSC ¥ &&=tk

[ tastu T (G)

FEE):
72.0 KB |

et ER ]
[Far @ik -]
HERER A W)

(512 =% -]

T EEEHZIAME @)
HF (L)

T )

V] AL @)
BlEE—- ms-n0s SEhiE 0

AL E, DR B DI, AT BN, RSO R R R, 34T
BN B Ja AT LR 5N RIS K SO EEAT X b, I e AR A I

5-19. MSC ¥ &5 MR

& s77F ~

- &= A mm Fih

iR~ TR

W
& OneDrive
o TE
M =m|
5 BRI

test.bd 2019/11/4 16:50 THT >2i4

[E]

m

AP HE B% HID

HID &% #4252 0] LSEEL AN TN AS B & Fh USB #4%, B 7% B BAs. B8, ayMbsiik
46, A LLAE X HID &% 4%, #HAGERN 2.
HID #RRFA-AH

WA AT HID %41 VID 1 PID, 435 0x28e9. 0x0380. HID &£ 2K4E HE B 1
RFFHAE HID #R5F, H HAERRA & MR AL, B FAMOIR SR T . HCRR 7T
WA INZFE 5-19. HID fXHR T

# 5-19. HID tHHER

HIRRF AR

DhResR

hid_vendor

HID iR 5%
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HRRLIR e
hid_report_desc RCHR Y
HID B &K 0

HID ¥ 545 D0~ a5 s, SR ek el S L& 5-20. HID 5245828 0 R ¥

usb_class_core usbd_hid_cb = {

.command =NO_CMD,
.alter_set =

Jinit = hid_init,
.deinit = hid_deinit,
.req_proc = hid_req,
.data_in = hid_data_in

b

# 5-20. HID #&REO R

R Z R DhRetiR
hid_init VG4 HID %
hid_deinit A HID 4%
hid_req HID & & 18 K iR 3
hid_data_in IN HE A [E1 R
HID # &3 K

HID B & W#& 5-21. HID #4281 KT 1) 8% N B8 2R R
* 5-21. HID R &KiER

ERZFR & ThResR
GET_REPORT 0x01 RER
GET_IDLE 0x02 RECA PR
GET_PROTOCOL 0x03 I
SET_REPORT 0x09 wERE
SET_IDLE Ox0A WHE T
SET_PROTOCOL 0x0B wE MY
HID A PEO

LA 9, HID F 45 1 I R S S5 i AR s -

hid_fop_handler fop_handler = {
.hid_itf_config = key_config,
.hid_itf_data_process = hid_key_data_send

k
£ 5-22. HID PO R
R E LR ThReR
key_config R E
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RBAR BRI ThReitiid
hid_key_data_send B RIE
HID BIR /e

¥ GD FEHr HID #4672 N2 ki, EiR&EHashn LA & 5-20. HID #4H
W HID A%

& 5-20. HID &&

w '.':’E'J Hurnan Interface Devices
!.?;j HID-compliant consumer control device
'.'.r’;:,":, HID-compliant consumer control device
!.?;j HID-compliant system controller
'.'.r’;:,":, USE Input Device
!.?;j USE Input Device
32 USB Input Device

U3 USB Input Device
g |IDE ATA/ATAPI contrellers
v 2 Keyboards

== HID Keyboard Device
¥ T Wakeup %, #ith'b’s 1%~ Tamper f##, #ithia’; #%F User 4, #iti'c.
AR DA 25 BT B 77 15 T USB S PR 131
—F ¥ PC HLENHBIBIR B
L5 A A BEIRA

—F N Wakeup 25 ;
— N5 PC #iefE, F B USB miEmeiEThag F5, 52,

USB #TEi#L

ITEINLF IR RN

WRARR G AE TATEINLX & VID #1 PID, 43519 0x28e9. 0x028D. FTENMLE %, XA
S HNECE . B O SRR R .

TN &K ED

ITENHL % R DV N GRS M R R B S B 2 W 2 5-23. 77 HIPL 12 # KA 1 1%
#:

usb_class_core usbhd_printer_ch = {
.init = printer_init,
.deinit = printer_deinit,
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.req_proc = printer_req,
.data_in = printer_in,
.data_out = printer_out
|3
£ 5-23. ITTEHNREZREORE
IR DhReid
printer_init VIEFTED ML &
printer_deinit EREACFT ENHL B &
printer_req FTEMHLL % T R R 2
printer_in IN HH8 4% % [0 1
printer_out OUT Hif £ % 1211
FTEPHL A RIER

TTENVE & WZE 5-24. FT BV #-2 FEIFKITT 7R (K15 e 4% 055K «

£ 5-24. ITEIPLT & RER

BRATK B DiReHA
GET_DEVICE_ID 0x00 RELE % ID
GET_PORT_STATUS 0x01 SRE G FURAS
SOFT_RESET 0x02 WA EAL
TENLAE P #D

HATHTEDHLBIRE O SEBL 1 AR 380y Bl At fan il 70 2 BRTFTEDHLINE AR, JFB0A KB 7 (1

Thfie, PFrUlEBCA MR R .

AN IR (e ]

¥ GD JErh Printer 188 T 8EITF A, FEBCK A B AT A BN & 5-21. FTHIFL i85

IR0
& 5-21. ITHHEZ

4.9 BRSTEERRE

----- § Generic USE Hub

----- § Generic USE Hub

----- § Intel(R) B Series/C220 Series USB EHCI #1
----- § Intel(R) 8 Series/C220 Series USB EHCI #2
----- ¢ J-Link driver

----- § USB 2.0 MTT &5

----- § UsB 20 £

----- § UsB 30 s

----- § USE Composite Device

----- § USE Root Hub

----- § USE Root Hub

----- § USB HIEIzs

----- v =FET(R) USE 3.0 1REESE

..... § MR USB 3.0 T ESSE

- 8C26
- 8C2D
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GigaDevice
6. USBFS EHLE
6.1. FEHERE
6.1.1. usbh_conf.h
SCAFHC B TR
#define USBH_MAX_EP_NUM 2
#define USBH_MAX_INTERFACES_NUM 2
#define USBH_MAX_ALT_SETTING 2
#define USBH_MAX_SUPPORTED_CLASS 2
#define USBH_DATA BUF_MAX_LEN 0x200
#define USBH_CFGSET_MAX_LEN 0x200
BB NIE L2 6-1. usbh _conf.h I E iy 4.
% 6-1. usbh_conf.h it &% 81
EEAK ThReiR
USBH_MAX_EP_NUM Uity s B KL H
USBH_MAX_INTERFACES_NUM OB RHH
USBH_MAX_ALT _SETTING R FH B U K B
USBH_MAX_SUPPORTED_CLASS BRI %23 H
USBH_DATA_BUF_MAX_LEN B TAT e KK
USBH_CFGSET_MAX_LEN Be B R FF AR I KK (FREEERIT D
6.1.2. usb_conf.h
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#ifdef USB_FS_CORE

#define USB_RX_FIFO_FS_SIZE 128
#define USB_HTX_NPFIFO_FS_SIZE 96
#define USB_HTX_PFIFO_FS_SIZE 96
#endif
#ifdef USB_HS_CORE
#define USB_RX_FIFO_HS_SIZE 512
#define USB_HTX_NPFIFO_HS_SIZE 256
#define USB_HTX_PFIFO_HS_SIZE 256
#ifdef USE_ULPI_PHY
#define USB_ULPI_PHY_ENABLED
#endif
#ifdef USE_EMBEDDED_PHY
#define USB_EMBEDDED_PHY_ENABLED
#endif
/I #define USB_HS_INTERNAL_DMA_ENABLED
#endif
#define USB_SOF_OUTPUT 0
#define USB_LOW_POWER 0
/l#define USB_LOW_PWR_ENABLE
[rremsmsaasss | JISB OTG MODE CONFIGURATION
#define USE_HOST_MODE
/l#define USE_DEVICE_MODE
/lH#define USE_OTG_MODE
& 6-2. usb_conf.h B B i
EE A TiReiR
USB_RX_FIFO_FS_SIZE B FIFO K/
USB_HTX_NPFIFO_FS_SIZE LRI FIFO K/
USB_HTX_PFIFO_FS_SIZE JA¥AK % FIFO K/

USB_ULPI_PHY_ENABLED

{ffg ULPI PHY

USB_EMBEDDED_PHY_ENABLED

fEREIR AL PHY

USB_SOF_OUTPUT

{fi5e SOF f#irth (PA8 D

USB_LOW_POWER R T FERL X
USB_LOW_PWR_ENABLE féi % VBUS SENSING
USE_HOST_MODE FHUR
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(=B Dheettid
USE_DEVICE_MODE WA AR
USE_OTG_MODE OTG # =
HER: =R R ek e —Fh .,
6.2. *#.VBUS it B

GD32 JF &M I USB EALAFEAE P A7 e K .
1. B =SS E R H] VBUS (L% F10X/F20X/F30X/F450Z-EVAL)

B 6-1. =HREERBBKER VBUS

Q2gg550

= E4 16V/10UF AVX
susk—]] |—||I GND

CN3

PA9 _ USB_VBUS 1
PAIL_USB DM _RA2 2R 2 \D/SIUS 2
PAI? USB DP _R43—— 2R 3 8
1 DP o
4 8
= ID 8
| a
— <
-~ £
GND S
m|
[%2]
o)
61 Shield
R# OTG FS
osgd 1M

50\V/4700p

B 6-1. =& A E#S VBUSPD13 FEAE K. il GPIOo k¥ + (oD)

fiifE USB VBUS %t 5v: PD13 fi K HF (0D
A 11 USB VBUS it 5V: PD13 #HiEHE (1)
2. EREAE AR A VBUS (F4501-EVAL)

A 6-2. BB A HEEES VBUS

50



GigaDevice

ANO050
GD32 USBFS&USBHS [#l{f: & 18 FH 15 Fd

6.3.

GND

R%
10KQ U2
PD13 1 ena ouTA—8— VBUS Fs 5v -j—SV

8
RY7__ 10KQ
— 2 FLGA IN|—L
+3Vh —% | FLGB GND— -
R 10KQ ENB OUTH

R99

470Q  LEDRED

uU13

SP2526A-1EN
ENA and ENB active HIGH

NXT C.‘:'Eukl
DIR EXTVB U‘]ii

3

10

2 |* GND
RIIT 12K

STP RBIA:—:I—(L
CLKOUT

R100
:|—||I- GND
10KQ

Ell

16V/10uF,AVA

VJ—css

50V/0.1uF

GND

vBUS—4 RIIZ— 80 1 % ~ELE
17 DM— = om
D7 DP DP
_18 | 5 4
D6 ID ID
19] ¢ +3V3 51 oo
24 o4 REG_EN—. =
1 D3 VDD3§—¢ Cco4 65 C66 c67 GND
- ;2 VDD3.
23 2
- p VDD3. —|_50V/0.1u 5owo.1;lt_ 5owo.1zjt_50wo.1uF
_24 | 30)
DO VDD3. 5
L Shield
VDD1.§—22 = —
27 X0 VDD1' 26 1 + GND 1 Mini_USB
_28 | L
X VDDALA _I_CGQ + E12 cn [] R114
c71 + EI3 MQ
GND 50V/0.1uff  16V/4.7uF AVX
GND) 50V/0.1u 16V/4.7uF,AVX—|q: 50\”4‘7_’F_
RESET GNDPA — 1
R116  USB3300-EZK = = GND GND
10KQ GND GND
GND

ptacle

USB_MIiniAB rece|

B 6-2. iFI1EESH S VBUSPD13 FHELE Jy: i@ GPIO HEMiH (PP)

ffifit USB VBUS Fait 5V: PD13 HHimd T (1)

4511 USB VBUS fith 5v: PD13 i {RHIF (0

i ab 3

USBFS Tl N4 /R rin g 6-3. USBFS ZHLHBT/~, FA A Wbg &R v b ph
H— AN ER I, FBOREAL A 95145 RXFNEIF. NPTXFEIF il PTXFEIF. 7F USBFS :#14%
Crr, BEEdE RXFENEIF SRS2E, Aik#dEiE NPTXFEIF A1 PTXFEIF S23.

# 6-3. USBFS EHLH ¥

TR & iR BITER
WKUPIF g i v T A A N R AN
SESIF St FHLER AR
DISCIF W IT S B W dR & TN
IDPSC ID 51 HRZES AL TR
LPMIF™M LPM Hidz & FAHLBB AR
PTXFEIF JA WP Tx FIFO 2= hiikr & TN
HCIF FHLETE AR FHEER
HPIF F AL FHUER
JESAMEAR AR S b WibR &/ . N
ISOONCIF/PXNCIF 5 OUT A8 e B b FHLBBR B
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AR E £ BT
NPTXFEIF e W Tx FIFO % kR & FHUER
RXFNEIF Rx FIFO =Ez  lihr & FHBB A
SOF MEL 4 v T A 75 FALE R AR
OTGIF OTG bz TN B
MFIF A 1R P TRR S TR AR

Ve QUSSR STTbOR ISRV e SR
static uint32_t usbh_int_rxfifonoempty (usb_core_driver *udev)

{

uint32_t count = 0U;

__ 1O uint8_t pp_num = 0U;
__10uint32_t rx_stat = 0U;

/* disable the RX status queue level interrupt */
udev->regs.gr->GINTEN &= ~GINTEN_RXFNEIE;

rx_stat = udev->regs.gr->GRSTATP;
pp_num = (uint8_t)(rx_stat & GRSTATRP_CNUM);

switch ((rx_stat & GRSTATRP_RPCKST) >> ) {
case GRXSTS_PKTSTS_IN:
count = (rx_stat & GRSTATRP_BCOUNT) >> 4U;

/* read the data into the host buffer. */
if ((count > 0U) && (NULL != udev->host.pipe[pp_num].xfer_buf)) {
(void)usb_rxfifo_read (&udev->regs, udev->host.pipe[pp_num].xfer_buf,
(uint16_t)count); Il & FIFO B&

/* manage multiple transfer packet */
udev->host.pipe[pp_num].xfer_buf += count;
udev->host.pipe[pp_num].xfer_count += count;
udev->host.backup_xfercount[pp_num] = udev->host.pipe[pp_num].xfer_count;
if (udev->regs.pr[pp_num]->HCHLEN & HCHLEN_PCNT) {

/* re-activate the channel when more packets are expected */

__ 10O uint32_t pp_ctl = udev->regs.pr[pp_num]->HCHCTL;

pp_ctl |= HCHCTL_CEN;
pp_ctl &= ~HCHCTL_CDIS;

udev->regs.pr[pp_num]->HCHCTL = pp_ctl;
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}

break;

case GRXSTS_PKTSTS_IN_XFER_COMP:

break;

case GRXSTS_PKTSTS_DATA_TOGGLE_ERR:
count = (rx_stat & GRSTATRP_BCOUNT) >> 4U;

while (count > 0U) {
rx_stat = udev->regs.gr->GRSTATP;

count--;

}

break;

case GRXSTS_PKTSTS_CH_HALTED:

break;

default:

break;

/* enable the RX status queue level interrupt */
udev->regs.gr->GINTEN |= GINTEN_RXFNEIE;

return 1U;

}

B A ik A B B 0T BR B I

static uint32_t usbh_int_txfifoempty (usb_core_driver *udev, usb_pipe_mode pp_mode)
{

uint8_t pp_num = 0U;

uint16_t word_count = 0U, len = 0U;

__ 1O uint32_t *txfiforeg = 0U, txfifostate = 0U;

if (PIPE_NON_PERIOD == pp_maode) {
txfiforeg = &udev->regs.gr->HNPTFQSTAT;
} else if (PIPE_PERIOD == pp_mode) {
txfiforeg = &udev->regs.hr->HPTFQSTAT;
}else {

return OU;
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6.4.

txfifostate = *txfiforeg;
pp_num = (uint8_t)((txfifostate & TFQSTAT_CNUM) >> );

word_count = (uint16_t)(udev->host.pipe[pp_num].xfer_len + 3U) [ 4U;
while (((txfifostate & TFQSTAT_TXFS) >= word_count) && (0U 1=
udev->host.pipe[pp_num].xfer_len)) {
len = (uint16_t)(txfifostate & TFQSTAT_TXFS) * 4U;

if (len > udev->host.pipe[pp_num].xfer_len) {
/* last packet */

len = (uint16_t)udev->host.pipe[pp_num].xfer_len;

if (PIPE_NON_PERIOD == pp_maode) {
udev->regs.gr->GINTEN &= ~GINTEN_NPTXFEIE;
}else {

udev->regs.gr->GINTEN &= ~GINTEN_PTXFEIE;

word_count = (uint16_t)((udev->host.pipe[pp_num].xfer_len + 3U) / 4U);

usb_txfifo_write (&udev->regs, udev->host.pipe[pp_num].xfer_buf, pp_num, len); Il 5
FIFO

udev->host.pipe[pp_num].xfer_buf += len;
udev->host.pipe[pp_num].xfer_len -= len;

udev->host.pipe[pp_num].xfer_count += len;

txfifostate = *txfiforeg;

return 1U;

USB Xt T 5 &R . A MO EERE, AR5 T N EIFPIRENURSEILR . RS HLHITE AT
1T RAE E R B AT .
& 6-3. USB EHIREHL
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EHEEN

EING S
HOST_DETECT_DEV_SPEED
SMFEIR EIRE

HOST_DEV_ATTACHED

HOST_ENUM
PR ES
HOST_SET_WAKEUP_FEATURE

15 EIREET) A T IR %
HOST_CHECK_CLASS HOST_ERROR
REGEHER
HOST_USER_INPUT

FA PRI
HOST_CLASS_ENUM

A BT
HOST_CLASS_HANDLER

6.5. USB EHLEH D

USB AL 452 1158 SRR I S5 kg i -
/* points to the DEVICE_PROP structure of current device */
usbh_user_cb usr_cb =

{

usbh_user_init,

usbh_user_deinit,
usbh_user_device_connected,
usbh_user_device_reset,
usbh_user_device_disconnected,
usbh_user_over_current_detected,
usbh_user_device_speed_detected,
usbh_user_device_desc_available,
usbh_user_device_address_assigned,

usbh_user_configuration_descavailable,
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usbh_user_manufacturer_string,

usbh_user_product_string,
usbh_user_serialnum_string,
usbh_user_enumeration_finish,
usbh_user_userinput,
usbh_usr_msc_application,
usbh_user_device_not_supported,

usbh_user_unrecovered_error

5
BRI 6-4. USB EHLE/ "B RHT -
# 6-4.USB EHER P EORY

REAH ThReR
usbh_user_init DRk AnEI)EY0d
usbh_user_deinit F P 800201464k
usbh_user_device_connected & prE AR
usbh_user_device_reset & RDACIR TR
usbh_user_device_disconnected A& W TT [  BR 2
usbh_user_over_current_detected T S ARG 0 2 [ 1 R
usbh_user_device_speed_detected T 26 SR JEE AR =] 14 o
usbh_user_device_desc_available T IR 2% IR 735 1] 1 R 2
usbh_user_device_address_assigned 4 B 158 4t k [R11 pR £
usbh_user_configuration_descavailable TSR H I 3R 15 51 R 4
usbh_user_manufacturer_string T IRI 7 155 £ B R A
usbh_user_product_string TV IR it 155 £ B R 2
usbh_user_serialnum_string CIRIUT B 5 45 5 (3] 1 bR 4
usbh_user_enumeration_finish WA Mo 52 BB R R 4
usbh_user_userinput i Dak TPNEIR TR
usbh_usr_xxx_application FH P R ARHE [ 1) o 4
usbh_user_device_not_supported AN S AR A I [ 1) o 4
usbh_user_unrecovered_error TeIEWK ST B 1% R A ) B R A

6.6. USB EHLE R &FKEND

USB 524 2545 F1 el 1 41 R S5 4 (AR SR B -

/* device class callbacks */

typedef struct

{
uint8_t class_code; [*I< USB class type */
usbh_status (*class_init) (struct _usbh_host *phost);
void (*class_deinit) (struct _usbh_host *phost);
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usbh_status (*class_requests) (struct _usbh_host *phost);
usbh_status (*class_machine)  (struct _usbh_host *phost);

usbh_status (*class_sof) (struct _usbh_host *uhost);

void *class_data;

} usbh_class;

AR AR, &M RS . B BRI DU RAEAE host/class %
(RNl S S E LR

B 6-4. ENLBEREOXFHE

= ﬁ' GD32Fdex_ushb library
device
driver
=) host
- @ hid

MsC

core
B-[E5 ustd

WXL R BAT TG ERAE, AT DAL 2RI aa At BAMiatl . BRI R AN Bt %
eE AR,

6.6.1. HID # &3

HID & BTG
usbh_class usbh_hid =

{

USB_HID_CLASS,
usbh_hid_itf_init,
usbh_hid_itf_deinit,
usbh_hid_class_req,
usbh_hid_handle,
usbh_hid_sof

b

ARG L R BE usbh_hid_core.c SCEH, % SC1FHER T 0 & Bk i 45 M R w0 Us 4k 2R %
Gh, BEFEEAD HID W&AIMRMERE, HANEH HAb LI LB B, R in £
6-5. HID F=p1 28/ K #%:

% 6-5. HID EHRERH

wAR X FR BB TR TiReiR
usbh_hid_cor usbh_get_report FREAR S

HID host class

e.h/c usbh_set_report wWER
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&S SRR B IR TiRefiR
usbh_hid_device_type get FRHL HID #4257
usbh_hid_poll_interval_get FREL HID 15 4% 58 1 B 1]
usbh_hid_fifo_read EEL FIFO %4
usbh_hid_fifo_write BANHHEZ FIFO
usbh_hid_fifo_init YIUEAL FIFO
usbh_hiddesc_parse filht HID #3875
usbh_hid_itf_deinit EYIIEAH T HID 281 EHLEE
usbh_hid_itf_init YI4H1E HID 2
usbh_hid_class_req AT HID 2533k
usbh_hid_handle HID 4b 3
usbh_hid_reportdesc_get RAEIR IR SCHEIR R 3K
usbh_hid_sof SOF 4b51
usbh_hid_desc_get JRIEIREL HID HiR 551 sk
usbh_set_idle WETNIRES
usbh_set_protocol WEMBCIRES
usbh_hid_keybd_init WAL ThRg
usbh_hid_keybd_info_get RIS
Usbh_hid_key
b hie usbh_hid_ascii_code_get FREVE AL ASCII Y
usbh_hid_keybrd_machine b7 LB
usbh_hid_keybrd_decode fif RS N
usbh_hid_mouse_init VB BRARRES
usbh_hid_mo | usbh_hid_mouse_info_get RIS B
use.h/c usbh_hid_mouse_machine B A A FE
usbh_hid_mouse_decode it SR AR A4
usbh_hid_par hid_item_read RO H
ser.h/c hid_item_write BARLKH
6.6.2. MSC & &3
MSC it #& AR T -

usbh_class usbh_msc =
{
USB_CLASS_MSC,
usbh_msc_itf_init,
usbh_msc_itf_deinit,
usbh_msc_req,

usbh_msc_handle,

b

ZEERRIWIAE AL R BE usbh_msc_core.c SCHEHR, % SCHERR T A& BRI S5 K AR UA 1L bR
o, BEFHEHAL MSC B & ZRA R HIBREL  HANEE HAb JL NSO S B R B, g
# 6-6. MSC 41X/ K #:
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# 6-6. MSC EHIKERH

e SR B R TiRefiR
usbh_msc_init WA KRB B ES
usbh_msc_bot_process P BOT it AR A
usbh_msc_bb LA
bh/c usbh_msc_bot_abort LA R R AL FE
usbh_msc_bot_reset B Hi MSC &R
usbh_msc_csw_decode fnd & A ) CSW
usbh_msc_lun_info_get FRHL MSC %% LUN {5 52
usbh_msc_read MSC iE 1
usbh_msc_write MSC 5 A#H
) o FHIIRACFE DT, BT 11150 8 )
usbh._msc_co usbh_msc_itf_deinit L
re.h/c usbh_msc_itf_init MSC #2 O #14h 1k
usbh_msc_req WIUEA FEHRZSHL
usbh_msc_handle LB MSC RS
MSC host class usbh_msc_maxiun_get SRR A S AFAE B2 15K LUN
usbh_msc_rdwr_process MSC W &35 ab 2
usbh_msc_scsi_inquiry KI% Inquiry i 2 B W&
usbh_msc_test_unitready k1% Test unit ready 74
usbh_msc_read_capacity10 J%1% read capacity 10 74
usbh_msc_sc
. usbh_msc_mode_sense6 %1% mode senseb T4
sk usbh_msc_request_sense Ki% request sense i %
usbh_msc_write10 Ki% write10 4
usbh_msc_read10 % read10 fy 4
disk_initialize WIHEA R B DR 5
disk_status SRR AR AS
usbh_msc_fat disk_read [P EER N
fs.h/c disk_write SRR
disk_ioctl I/O ¥l TR
get_fattime SR FAT 1 7]
6.7. USB EHLEFIE
6.7.1. HID FE#l
HID EHLBIFE AT LIS AR B AL AT bR, A Mo il R AN B A% S B I R 25 /] LAAE (20 B
FEIR.

¥4 OTG ZILHAA USB 11, 45 Fi HID_Host TREFF KU IFELT.

IR BARBEN , FH PR A SR B BB B RARM MG B« IR SR B s 24T 5245,
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KB BIHN B R A2 WS R3S, RSB0 B B SRR AL B A28 RS -

WR—AREEIEN, H PR SE SIRENCENE R LSRRI R T R, BaE 2
AR E AL, R MR, RS8O R T

& 6-5. HID EH.AERESER

Bl ks K4
B gk A

—

HID Host

Support

Mouse & Keyboard

—)

AN TFAY

& 6-6. HID AR Bir B

& 6-7. HID =HLHEEEA ER

> HID Demo Device : Keyhoard.
> Use Keyboard to tape characters:

hello world

i am gigadevice mcu
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6.7.2.

MSC

MSC EHLGIAERT BRI U £, B MR U £ 193 5 384T, Bm] DR o B B oR.

MSC NI B F AR, B OTG HZiZkifi A USB £, 485 T # MSC_Host
TREEIFRMRPIFHEAT . QR U 8BHE0EN, PR 2ER U SH2AEE . H61% T USER
R 2B B U5 8 Z 1% T TAMPER #8808 2 & 21 U SR H S AR 285 14~ WAKEUP
a2 U B A BUa R =& 2 MSC ENUREIE RIS L.

& 6-8. MSC FHLHIFEHAES B

URIRITOTGL S FF & R1AE

R Useri?, FKEUERER

¥ RTamperf#, FKEUERRBRE

T Wakeup, HBEIFXHEAVES

6-9. MSC E=HHIEERFEER

GIGADE™2Z .PAC

FU_APP_P .RAR

> Press UWakeup Key to write file
> Writing File to disk flash ...
> GD32.TXT created in the disk.
> The MSC host demo is end.
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7. &N d
R 11 BAGE
[RAS E:3o H#

1.0 IR RAN 2022 £ 3 H 28 H
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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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