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1.

1.1

1.2.

1.2.1.

B BTRREE/EERED (USBFS/USBHS)

Bt

AXFET GD32 MCU B H 47T M2 . mEE ORI, N4 USBFS/USBHS FRBRIK)
TAERER [ 0F R AEA, (B T 2 iR A Thae . EAVIRZSHIA USB A7 i T 4F L,
LL MSC EHLFI HID W& A1, ST USB AL & S8l 2 .

USBFS/USBHS R &4}
HHl, GD32F105/107/205/207/305/307/350/4xx/E103 &% MCU E.f5 USBFS ¥ O, H

t‘* EF

xut %WF USBFS 2 OB E A 200 B JR BRAR IR], 76 T8 Fh i34 B GD32F4xx & 41
41 USBFS B2 A F R, BAb, 7 GD32F4xx £%1 MCU 1, tAFE % USBHS B M4
P, Kigm¥—IENnd.

USBFS #% N AT LIME Y 403 (FS, 12Mbps) 1550 1 1% & A Iz 4T, har DME RS
Fi4d (FS, 12Mbps)  5{%i# (LS, 1.5Mbps) f&4it EHUE Rzt USBFS #2528 S2br
/MU G % (DRD), ‘BEAE M 2] AUE (S FRET LAMERENL, WA LMERE . £ OTG
T, EHRMBLI DI FEIN OTG brifk ()25 E R MY (SRP) FIEHLYE B (HNP).

USBHS # Ot B USBFS £ MR ATE R E X Ihee, JF Bt Eal e b, USBHS #:0
BiH AT SR USB2.0 =3 (480Mbps) EALEL & 45

USBFS JF B

USBFS %y

& 1-1. USBFS LHAZE =, Hrh, Cortex-M W%i@Eid AHB ML L% USBFS 22 14
PR AT I S5 #4E; USBFS %788 7N NVIC =4 M8 USB Fii; USBFS & —4
1.25KB Data FIFO, ¥ FIFO fl&: 1T#: 1 5| % (SIE)ME, fER &0, HdE FIFO mJ 4k
— AN FIFO Rl /M ki% FIFO, T 1 OUT i s 3L =Bk FIFO, AEAN IN i A il sy
i —AN &k i% FIFO, 7EENUEET, Sl FIFO 40 8 =4, il - THlcm $id s
W FIFO.  FH R A a2 B a0 =l R B M R 2% FIFO R - i U 3% B0 004t 1 J o ek
K% FIFO, FrAM IN EIEILZHL FIFO, ATA A BT OUT JdiE 3t = i ik ik FIFO,
B AR R PE OUT JEIE L =R I k% FIFO; USB RF#Mski 8ok RCU BTt & 1)
48Mhz B %f; USBFS il 81l UIMI 2 %485 USBFS PHY ¥)2JZ4H3%E, USBFS PHY ¥
HZH TS0 USB i@, HAHE USB Uk #5F1 USB £ 1 HL % 45
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& 1-1. USBFS & HiEE

<

USB Interrupt %

<I@II> Register

Device Bus | [Host Port |,

|
i
Control Control | !

+——»{ 0P|

Transcation] [OTG 1, JUTMI\ | ot > DM|

N—V|
Scheduler Control MUX .: I-
| VBUS
SIE = |
|
USB Clock :
48\Hz USB Clock Domain :
USBFS £ M5k 3= Bk

USBFS 22 [ B i = B4tk 3 1-1. USB FS £ 7 A b = BEfF 7T

# 1-1. USB_FS BN F B4 M5E
EHRRE WA
8 M EHLmE 4 /XA v 5 (L4 ity 2 0)
JERPE TX_FIFO: {74t 75 ZAL i (1) A
A kA S . AR A I 4 NISTHY TX_FIFO XFR T 4 4N IN
TX_FIFO: 174l 75 EEAE i i Sl 5 Al 4% Uity A,
AL HE R .
— AL RX_FIFO LB | — ML= RX_FIFO H DAk
BT H RS o BT ) B it

" XA W
FEFUSB 2.0 & ( 12Mb/s) Mk |372#F USB 2.0 &3 ( 12Mb/s) # 4
 ( 1.5Mb/s) FEHLEER (L5

JAAPERNS: B R % 8 MRS A
Wrfkhmin R AFFHIERS: R
% 8 ML E AN G L 4K
SCREPTAT 1 4 Fpfdan o fefilfehm, . ik =D G
SCHEIEAR HNP CENLERE PO 1 SRP (2 iFiER PO ) OTG Wil

USBFS EHHEN

USBFS 7 LA F UL T, M EHLE A :

(1) i\ USB A HIZEH 1] USBFS $5 LRI ER RS (OTG A #44);

(2) 4fi\ USB B 45 ] USBFS £: [ (OTG B #5/F) 8 HNP D)4y EHLA IR
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(3) OTG A #8145 USB Bt & 27 /7254 (1) HNP ZhAEALiE Z (S vl F FH HNP V)l %4

@) UEFENL: 2 )7 USB BLE 7747 #5 Hh By b EAUBA B A, 286 USBFS UE N ENL, X
FESLR, K20 ID ZRHIRAS, JF HAERE DP Al DM AR R Hr b .

USBFS {4 E LB 4 iR 2 B E 1-2 fis, 457 USBFS UEAENL, W75 ZE 5V fith
R, TEMAMEOLT, 5V ki AN USB & fik .

USBFS # &8

USBFS 7E LA IURR 5 0 T AF Ay e A -

(1) i\ USB B i 45 I USBFS #% FIRH I BRUCIRES(OTG B #3#41);

(2 #i\ USB A i 45 f5 USBFS $: 1R E(OTG A #1F) 1 HNP D145 1 4% A 6 5 RS 5
(3) OTG B #1145 USB Fit B 27 f7#% 1 1) HNP ZhEEALE 2 (A 7T FI ) HNP D)3y EHL):

) SUER#: 2R USB BLE A fras B s b B s AL B AL, 98] USBFS (UE N, X
FEOLT, K208 1D LHPRE

USBFS 1E N FHLE & & KER R~ 2 i & 1-2. USBFS £ 23 iR & AR .
USBFS XU NN, 5V St EERFEE, VBUS 5| T VBUS HE, Wil OTG_FS
RS ENWTTFER:; DP fl DM A USB (S 0554k,

& 1-2. USBFS fENEN R K EEBESAER

VDD

USBFS

5V Supply Power
(necessary in host
|mode) ?

DM DM
DP

r _

GPIO

VBUS \/BUS

v

J0193UU0d g/V dsSn

DP

USBFS OTG #=
USBFS OTG W & i & K

& 1-3. USBFS 1N OTG R EREA BB Fn. BRIEH USB HIIURLS,, T2 H T
—HID £, LT kE 1% USBFS #: MBI M . 25 USB M4 B s N, HITH ID ¢
&, BRAE ID 4 BARR BRI EIE, BRI R 1D L T, USBFS KR HUBIA R ML
fith: 5 USB HLZE A simiEN, T3 ID Zediedty, W OTG_FS ¥kt ID RS s kb W LAY)

AL ENLERAE, IF B Eh DI RS .
7
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GPIO DT %724 5V IR, ZHIFE NN EIR, X USBFS 1EA A &R, ZHIE
R B — &ALy MCU fH; VBUS 3| T 45 VBUS H% .

B 1-3. USBFS 1Eh OTG R & EESER

VDD
GPIO 5V Supply Power
1 c
wn
VBUS |« »| vBus g &
3 =
DM [« DM 23
8 —
DP |« pp =
=.
1D « 1D
GND

1.2.2. USBHS 53

USBHS # M H A& — ANk A48 USBFS PHY (WJEE2), Z4H 2 b USBFS bk
YIEEZ DR 58, AT SCRF 208 6 AR 1 % iy s FH 12 AN EHLIEIE , 4K FIFO ##[h] . Ktk USBHS
AR N IR AL USBFS PHY SEI A AMIKIERE . R USBHS HER:HISME ULPI 42
=, WIRTSEHl USB fmidid (s, HAELHE 2] ik 480Mbps. 4 USBHS #AE17E mid 41
B FAF, USBHS A% Ff HUB 8. %4, USBHS WH#EA —4 DMA 515, FIfi% 5| %
AT INE USBHS 1 & 402 7] 1 A A5 i -

USBHS £y

USBHS £ HER i & 1-4. USBHS LZHHEAT7~, 5 USBFS #ltk, USBHS 4 fyHE [ 1
T DMA L4538 ULPI 21, " AT USBHS &#iEfE.
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B 1-4. USBHS &#IEHE

USB Interrupt

AHB Slave

5

Device bus| |Host Port|, |
NV

|
|
[ | |control Control
|
Data |
Q‘MV«:':\DMA (N FIFo ! [Transcation| [OTG |, JUTMI
| |Scheduler | [Control |™ “|Mux
|
|
;}T/
USB Clock |
48MHz/60MHz i USB Clock Domain

USBHS {# F4ME8 ULPI PHY
A& 1-5. S ULPI PHY #EEERE A,

|
|
UTMITo |4 Ll
ULPI | Interface
|
|
|
<—>-DM
USB FS PHY| ! oM|
«—>{ vBUS|

USBHS H#h 6 PHY $24it 7 —/ ULPI

PO R T E A ] USBHS Bibse ilimi USB B, A4 N T B — A iEiE ULPI PHY.
ZEA NS ULPI PHY, USBHS SZRFmEE E MR %, M FFRT S USBFS PHY Jrdiiid i fr

.

BE T B R USBHS_GUSBCS 2747 e EMBPHY ##iI47 LAEAE ULPI 310, 24 ULPI K
Apeff, 60MHz B P FE 2 ULPI_CLK SIIZI . BT LIfE RCU 4T 80 M 1%

60MHz ULPI k4,

1-5. 4N ULPI PHY BB REE

— e = e—

5V Supply Power °

1 if necessary I §
USBHS o0 | |
ULPI_D[7:0] |« / »
ULPI_DIR External  [¢"" 7]
ULPI_NXT uLPl PHY [l
ULPI_STP|—» DG
ULPI_CLK

1093UU02
IUIAI/ORIN ESN
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1.3.

1.3.1.

Ak, USBHS #bE T 5 USBFS AR, TEMAFER.

USBFS/USBHS #E 3 [F 44

USBFS/USBHS A [ 44 PR 42 1

GD32F4xx %% MCU [f] USBFS/USBHS 42 M55 [l {4 48k 1 A 1-6. GD32F4xx &5
MCU_#9 USBFS/USBHS £F 7 AL [ ff EZE F T o o fEARZEHI R BB F, A28
USBFS/USBHS 1F 8 ENLAN & 148, /E R OTG 1 4% [ 22 R ¥ 15 46 AR AR B A i B
F P B ALY (User application) i GD32 USB [&] {2 o 82 1 SEBL USB AR IEfE, 220
128 GD32 MCU JF R AR IGE(FZ . Hrfr, GD32 USBFS/USBHS [EfFE 4 A= )2, T
ENN DR, AP s, a2~ USB_Host 2 USB_Device, J& /=N USB_Drivers,

I Z AR Z LAk USB [E1F 23R 30, % 9KEh 2 - P ASTZ 2

T, ER DR, USB_Class WUA—2K301F, 78928 USB MKk #4251 M

KA

& 1-6. GD32F4xx %% MCU i USBFS/USBHS $ [N A B [ 12 BE 4244

User Application

GD32F4xx USB firmware library+

ion Interface (revisable)-

Main c+' USB class Main c+ USE elass., GD32F4xx_stan

USB Host- USB Device-

usbh_usre, Delay.c+ Delay.c+

&& CMSIS-

USB Driver (unacceptable revision)-

USB Host- USB Device«

Usbh _coreh/.c+ Usbh ctrlh/.c+

Usbd_coreh /.c+ Usbd_inth /c+

Usbh_hesh /.o Usbh_inth /.-

Usbd_stdh /.ce'
Usbh_std.h /.ce

Usb_coreh /e’ (unacceptable revision)~ Usbd_regh /oo

USBFS/USBHS Interface (Hardware GD32 MCU eval board)-

USBFS/USBHS $22 [ A [E 4 /26 73 J2 SCAF I 3 o 2500 B

dard_peripheral

10
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1.3.2.

1.3.3.

J&RJE U B PE R B i

USB_Driver Ji&Z= G & FAN S, B ARBEHIINZE 1-2. USB JE o i -

£ 1-2. USB JEEX %

AR PiEA
usb_core.h/.c USB %530
usb_reg.h USB Zi f7 2 5 4E

Hr, usb_core.h/.c SCAFH e S A n 2 1-3. usb core.nl.c AR F i 751 -

% 1-3.usb_core.h/.c X ER BN A F

BB 2R Theefd
usb_commonint_enable {di 5ed FH Hh

usb_core_reset

USB WAZ AR AL

usb_fifo_write

5 — B s 2R R k5 TX FIFO

usb_fifo_read

MR RZ3 A5 ) RX FIFO A s B — (. 54

usb_core_select

% USB W%

usb_core_init

WL USB 15l 38 27 /748 F1 S 4L

usb_txfifo_flush

MWRl—A TX FIFO A K TX FIFO

usb_rxfifo_flush

M4 E) RX FIFO

usb_mode_set

BEE BB A (ENL )

usb_hostcore_init

NENE A 4L USB W

usb_vbus_drive fic & v USB i ik e
usb_hostint_enable fii e FEAUBL A P iy
usb_port_reset AL ML
usb_hostchannel_init WG A AL E
usb_hostchannel_startxfer FHUIBIE J5 5 K%
usb_hostchannel_halt & 1E@TE
usb_hostchannel_ping RiE—/> PING &
usb_host_stop 151 ENLIEERR FIFOs
usb_devcore_init RN EREYIIEL USB N 5 77 4%
usb_devint_enable fii e B A B
usb_ep0_startout Pic B i i O HEFEU SETUP A RiLE
usb_remotewakeup_active J B 12 o 1

usb_clock_ungate

JE 5 USB %4

usb_device_stop

%1k USB ¥ % i Bk FIFOs

USBFS FEALH 18] 2 U1 e P e H i B

USB_Host H1 A 268 5 A S0k, BRSO Ui a0 2 1-4. USB Host #/iE XA AR

# 1-4. USB_Host 5] 2 34831 BF

&L EY L]
usbh_core.h/.c USB FHLRAHLAL 2 b5 %

11
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usbh_ctrl.h/.c

USB T 4142 il 4 i b 28 65 £

usbh_hcs.h/.c USB F HLid i &b 2 pR %4
usbh_int.h/.c USB F AU o i Ak 2 o %
usbh_std.h/.c USB F- LM b v Ak 2 o

Hrh, usbh_core.h/.c SCHEH R BG A2 1-5. usbh core.h/.c X/EZE RS 5%

i
% 1-5.usbh_core.h/.c JXEERBHPIFE
EHZ IR ThReHiiR
host_state_polling_fun FHUREHLE )

host_idle_handle

HOST_IDLE JIRA AL

host_dev_attached_handle

HOST_DEV_ATTACHED Rz 4k

host_enum_handle

HOST_ENUMERATION JRZ&5 Ab #

host_user_input_handle

HOST_USER_INPUT JRZSALFE

host_class_request_handle

HOST_CLASS_REQUEST iR Askb

host_class_handle

HOST_CLASS IR Ab#E

host_suspended_handle

HOST_SUSPENDED IR 4 F

host_error_handle

HOST_ERROR IR 4bFE

host_dev_detached_handle

HOST_DEV_DETACHED Rz 4h 3

host_detect_dev_speed_handle

HOST_DETECT_DEV_SPEED JRA4bH

usbh_connected V2% T 12 v T [ A R
usbh_disconnected VA W T o i [ 3 o 4
usbh_sof SOF H Wr[=] 1 5%
hed_init FHZ LIRS R
hcd_is_device_connected o B A% 7 4
hcd_urb_state_get IR A58 URB IRAS
hcd_xfer_count_get IR [ A A A B
usbh_deinit AL
scd_init REVUAZ LIRS HT 46 1k

scd_table_regist

UL O IRBPRAE LT

scd_begin

JA SR L BKE)

scd_state_move

WENZ OISR EFEE

scd_event_handle

REUAZ O IX B S 4L PR

scd_table_push

B AP R N IRSHERR

scd_table_pop FORSHERR P HIRES R
class_req_state_polling_fun W% A AR L R 2L
class_state_polling_fun WA SRS ML 1) R £
only_state_move R R AL
goto_up_state_fun R o] E AR

usbh_ctrl.h/.c S0 i FE R st W Z€ 1-6. usbh ctrl.h/.c R HFFE .

£ 1-6. usbh_ctrl.h/.c EERB TR

| B4 R

TheeHR
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ctrl_state_polling_fun

P RIS LR )

ctrl_idle_handle

CTRL_IDLE JRZAbH

ctrl_setup_handle

CTRL_SETUP R AL FE

ctrl_data_handle

CTRL_DATA IRZA A3

ctrl_status_handle

CTRL_STATUS AR& A3

ctrl_error_handle

CTRL_ERROR JRZAb#E

ctrl_stalled_handle

CTRL_STALLED JRZS 4

ctrl_complete_handle

CTRL_COMPLETE iR A Ab 32

usbh_xfer

MM A IE A

usbh_ctltx_setup

K% SETUP 4 A0 315 4%

hcd_submit_request

AEAEIE, 88— AL

usbh_hcs.h/.c S0 i FE s S B € 1-7. usbh hces.hl.c R H i 5177 .

% 1-7.usbh_hcs.h/.c ERH AR

R AR TiResiid
usbh_channel_open FIIF FENLETE
usbh_channel_modify B O

usbh_channel_alloc

JEERCE AN iEE

usbh_channel_free

FEC USB EHLIEIE

usbh_allchannel_dealloc

B I USB EHLIEE

usbh_freechannel_get

DNC B ARV i AR — A PR Y LI

usbh_int.h/.c SO E R B0 B Z€ 1-8. usbh int.hl.c ZEE o BB R

% 1-8.usbh_int.h/.c ERHHHEFIER

R 2R TheeHiR
usbh_isr Ab B A JRy AL H T
usbh_intf_sof SOF H s Ak #
usbh_intf_hc AT I EHLIEIE
usbh_intf_disconnect Aib PR T e

usbh_intf_nptxfifo_empty

REFRARJA JIE A% FIFO 25 il

usbh_intf_ptxfifo_empty

AEFR A I A iE FIFO 2% Hh iy

usbh_intf_port Ab B = AL 11+ T
usbh_intf_hc_out AbFE OUT J#IE I8
usbh_intf_hc_in AR IN JETE T
usbh_intf_rxfifo_noempty LbFE B2 FIFO E2S vy

usbh_intf_iso_incomplete_xfer

AL BRAN 52 4 Ji S A% A o

Usbh_std.h/.c SCHFEE % B in # 1-9. usbh _std.h/.c XAEER S 77w .

£ 1-9. usbh_std.h/.c XXHFEER SV 5 R

BB

ThegfiR

enum_state_polling_fun

MRS LA )

enum_idle_handle

ENUM_IDLE R 7 Ab B

enum_get_full_dev_desc_handle

ENUM_GET_FULL_DEV_DESC IR &b

13
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enum_set_addr_handle ENUM_SET_ADDR JIRASAbHE
enum_get _cfg_desc_handle ENUM_GET_CFG_DESC fRASALH

enum_get_full_cfg_desc_handle ENUM_GET _FULL_CFG_DESC JIRZ&4b3
, ENUM_GET_MFC_STRING_DESC k4t
enum_get_mfc_string_desc_handle w1
enum_get_product_string_desc_handle ENUM_GET_PRODUCT_STRING_DESC
- - -~ S
. . ENUM_GET_SERIALNUM_STRING_DESC
enum_get_serialnum_string_desc_handle - R g
enum_set_configuration_handle ENUM_SET_CONFIGURATION IRz AbFE
enum_dev_configured_handle ENUM_DEV_CONFIGURED R#&4b 3
usbh_enum_desc_get FE MBI BRI IR 7
usbh_enum_addr_set TE MM B v B ik
usbh_enum_cfg_set TEENMZEM Bk B E
usbh_device_desc_parse FEHT B A5 IR AT
usbh_cfg_desc_parse fiE AT A T
usbh_interface_desc_parse fiE b4 D IR AT
usbh_endpoint_desc_parse FEE AT R IR AT
usbh_string_desc_parse FEMT A5 R IR A
usbh_next_desc_get RN — MR R Sk

1.3.4. USBFS %%+ [8] 2 30 % P2 iR S it B

USB_Device #1128 3 N30, Bk ScFm iz 1-10. USB Device #/EX 1w H

F7R o
% 1-10. USB_Device H ] )2 3451
XA AR HiEA
usbd_core.h/.c USB 5 £ 45 2 4 1% 3K 3 ek 4
usbd_int.h/.c USB 5 £ 45 2 Hh 7 b 24 e 4
usbd_std.h/.c USB ¥ #5 HU s bn 1 AL 2 bR 5
Hrr, usbd_core.h/l.c S R R R A i ZE 1-11. usbd core.hl.c XAEEER# i 5%
F7R o
% 1-11. usbd_core.h/.c XHERHIHFTIR
BB TIReR
usbd_init WIEEA B A5
usbd_ep_init Uity s A AR Ak
usbd_ep_deinit Uity . E A
usbd_ep_rx Uity s 1A PR
usbd_ep_tx Uity s A R IE
usbd_status_enum usbd_ctltx 3 il ity UK IR AR
usbd_status_enum usbd_ctlrx 325 il iy s AR WSO HH R

14
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usbd_status_enum usbd_ctlstatus_tx s il ity mUR IR IR
usbd_status_enum usbd_ctlstatus_rx 325 il o e 2 BOIRZS

usbd_ep_stall

BB I stall IRZS

usbd_ep_clear_stall

5 A stall IRAS

usbd_ep_fifo_flush

&% FIFO

usbhd_rxcount_get

SR K

usbd_int.h/.c SO B R B B i ZE 1-12. usbd int.h/.c BB B B AT .

# 1-12. ushd_int.h/.c ERZHHHINE

R BT TheeHR
usbd_isr Ab BV 2%
usbd_intf_outep ALFE OUT i s H
usbd_intf_inep AR IN uity 25 17
usbd_intf_earlysuspend fib P LA v
usbd_intf_suspend Aab P A H
usbd_intf_resume Ab B G P
usbd_intf_sof LbFE SOF ik
usbd_intf_rxfifo AL FEAZIL FIFO JE25 R
usbd_intf_reset Aab B A A7 v
usbd_intf_enumfinish Qb FEMLS 5E B T

ushd_intf_isoinincomplete

AEBRAR 58 R I RZD IN A%y

usbd_intf_isooutincomplete

AP R 5 A I [0 OUT A% e by

usbd_emptytxfifo_write AbFE R 3% FIFO 25 /1 i
usbd_intf_sessionrequest Ab PR 2135 1 2K HR b

ushd_intf_otg

AEEE OTG ity

Usbd_std.h/.c SCHFEE k% B in # 1-13. usbd std.h/.c XAEEE R $ o BT

% 1-13. usbd_std.h/.c X EE RSP 5%

AR TiRetiR
usbd_setup_transaction A SETUP H4%
usbd_out_transaction LbFE OUT H%%
ushd_in_transaction AbFE IN F 5%
usbd_standard_request Ab B bR T %1 2R
usbd_device_class_request b PR £ SRTE K
usbd_vendor_request AEFE TR H E E K
usbd_reserved Ab B LR BE 1 3R
usbd_device_descriptor_get RIS £ F IR 1T
usbd_configuration_descriptor_get SR D & H IR TF
usbd_string_descriptor_get SR AF 8 IR AT
usbd_getstatus AL BEARBUIRAS1E 3K
usbd_clrfeature Ab B R AR P 1 SR
usbd_setfeature Ab B 5 R 1 SR
usbd_setaddress AL PV B HHEIE 3R

15
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usbd_getdescriptor SISEE/QIETY YERT- PN
usbd_setdescriptor b PR B R P oK

usbd_getconfig A PR G B 1 5K
usbd_setconfig b P 5 B I B A K
usbd_getinterface A BRI 11 3K
usbd_setinterface APV B H T R
usbd_synchframe Aab P[] A2 ot i oK
usbd_setup_request_parse fifttr SETUP ¥ 1u
usbd_enum_error Ab PRA SR AR

1.3.5. LR E: O T E SO & e sk Bt B4

JSEF B A UL DUAN SO, BB N 28 1-14. W/ e 0 TR/E XA i B9 51781 «
R 1-14. MAZEDOTRE S HASIR

A4 TR Sz
main.c TN RN
usbh_usr.c P R R4 0
usb_delay.c ZEIR PRSI
application class WA RN AR
o main.c SO 3 ESEEL 3 AR F R O RS, RSO 1-15. main.c XAFRE
IV -
% 1-15. main.c XHREPATIER
R 2R ThaeHiiR
main LR Y E R
usb_rcu_init USB RCU #1461k
usb_gpio_init USB GPIO ¥tk
usb_hwp_interrupt_enable fiC & USB 4= s+ iy
usb_hwp_vbus_drive it GPIO k3 VBUS 15 54k
usb_hwp_vbus_config fic & VBUS 5| i
usbh_usr.c CfFFEES2H usr_cb F 7 [B1 R 3 gs R, gtk e Xn & 1-7. PR R
BB .

16
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E 1-7. AP ERREES S

usbh user callback struct user callback funs =

i
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_descavailable,
usbh user device address assigned,
usbh user

usbh_user manufacturer_ string,
usbh user product_string,

usbh user serialnum string,
usbh_user_ enumeration_ finish,
usbh_user_ userinput,

HULL,

usbh user device not supported,
usbh_user_ unrecovered_error

configuration descavailable,

ATAE usbh_usr.h/c CAHERIEEM, AT 5 100 8 E S /AR BT e S8 B
¥, Bkuiman g 1-16. usr cb B/ R E L 1 KB v B 5 .

£ 1-16. usr_cb FH /' EIE RS WA RSB HIR

R H TR ThReHiiR
init FAHUEE YA I (1 FH P A
deinit K FH ARSI BRI
device_connected WA BRI 44
device_reset AL A B B P 4R AE
device_disconnected VA& W TF I () FH P 44
over_current_detected A& I B (1 FH P A

device_speed_detected

RS ¥ 6 T FE I (¥ Y P A

device_desc_available

YR IR T AT A P A

device_address_set

VL% T v Mk ) FH P A

configuration_desc_available

T B R IR T AT A P A

manufacturer_string

2R AT A AL B ERAE

product_string

2477 b AT H AR B P R AR

serial_num_string

2477 b P 55 AF AL B P R AR

enumeration_finish HeE 58 BN ) FH 2 484
user_input BN FARAS IS I P #A4E
user_application PN AR
device_not_supported WA AN SRS (1) 7 R 4E

unrecovered_error

AN PR R R R A I F  P 4A

Usb_delay.c SCf4 s ¥t Wit 1-17. usb_delay.c XAERH ol HAZET .

# 1-17. usb_delay.c X R B BHFE

R AR

ThReHiR

usb_time_init

A E I 45 2 F14a L AE R $ ot

usb_udelay

CABARD y BT B SE RS bR KL

17
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usb_mdelay DAZE Dy BT (1) S bR £
hwp_delay s - 22 B 5
hwp_time_set TR 5 I 2801 864K

USB_Class & EHELH B H M, USB I C R ENSRIRE, A4 HID A
MSC FEHIZESZHLH s HoctE, Bk 1-18. HID FIMSC ZAIBER TR .

£ 1-18. HID 1 MSC EHKER S

&R AR B FR EHAL TR HiHA
hid_req_state_polling_fun HID i RARASHLEE ) R 2
hid_state_polling_fun HID AR HLEE 1 bR %L
hid_clear_feature HID & Bt
Lsbh hid cor usbh_hid_desc_parse fiEHT HID R4
e_.h/c_ usbh_hid_interface_init WIUEAL HID 4% 01
. . |8 HID & E NI E KRB
usbh_hid_interface_deinit R
- WK E
hid_req_set_idle wE SRS
HID EHLE ; ; NS
hid_req_set_protocol WEMBCRE
Usbh_hid_ke keybrd_decode FR T A
ybd.h/c
mouse_init WIEEAL AR IRZS
_ mouse_decode FE AT AR EHE
USblTS—;E;mO hid_mouse_button_pressed FEHT BRAR T L T R
hid_mouse_button_released | fEHT BUAR T BERA FF BREL
hid_mouse_update_position BEE AR AL B bR L
usbh_msc_init WK EAF A S 3L
usbh_msc_handle_botxfer | & ¥ BOT {4 A FIRE
usbh_msc_b N STALL ARESEFEAF
ot hlc usbh_msc_bot_abort 15
usbh_msc_decode_csw fibT CSW s & Hedt
usbh_msc_interface_init i AREILE e
usbh_msc_interface_deinit B IR E BRIIRES
msc_req_state_polling_fun MSC 8 3K 4b HL 52 1R) R 2T
MSC FHLZ |usbh_msc_c msc_state_polling_fun MSC RS 1) 2R £
ore.h/c SRR B BB IR
usbh_msc_max_lun_get . v
W R
usbh_msc_error_handle Ab PR 1R A
usbh_clear_feature T R EAE F — AR
. ] % % K 1% test uint ready
usbh_msc_test_unit_ready PR
I~
USbh—STCSC—SC usbh_msc_read_capacity10 ¥ )% read capacity
- 10 i 4
usbh_msc_mode_sense6 ] ¥ %% K 1% sense6 iy &>

18
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1.4.

] % &% requset sense
usbh_msc_request_sense PN
HE <
usbh_msc_write10 A5 4% K 3% write10 iy 4
usbh_msc_read10 ] ¥ 4% K 3% read10 Ay 4
disk_initialize WIUG ARG B R B
Lsbh msc fa disk_status REHE B IR
tf;.h/c - disk_read TR i X
disk_write B A X
disk_ioctl 1O F2 1| Ty 8 bR £

USBFS EHIREHL

USBFS EHUIREHLRHRSHLREFURESHLAE R K77 AT 4B USBFS EHLRASHLE S £
HLIRZS AL AL 2 (usbh_core.c H1). 28R AL AL 2 (usbh_std.c =) 142 il 4% fr 0k 25 ML Ak 3

(usbh_ctrl.c #).

USBFS FHURSNE MR WA 1-8. USBFS ZHLABHLEN =, 4K T A B @

2R, ZRIIN I, WWON—MAREHRE, AN EY, B S ERE,
NN AT EAE L 55 = R BT —ARES . SIS NS I RE B /e 23T
FIEfE R K. BRI RNy AR, WOERBCE) BT froxt B S0, Sl R AT S
fredl, MR EIT — IR RAVRSHILERITT GG, 5 Tk,

& 1-8. USBFS EHLRENFE

state table struct host_handle table[HOST_HANDLE TABLE SIZIE] =

{
/* the current state
{HOST_IDLE,

the current event

HOST EVENT ATTACHED,

the next state
HOST_DEV_ATTACHED,

{HOST_DEV_ATTACHED,
{HOST_ENUMERATION,
{HOST_USER_INPUT,
{HOST_CLASS_REQUEST,
{HOST_CLASS,
{HOST_ERRCR,
{HOST_DEV_DETACHED,
{HOST CLASS REQUEST,

HOST EVENT ENUM,
HOST EVENT USER INPUT,
HOST EVENT CLASS REQ,
HOST_EVENT CLASS,
HOST EVENT ERRCR,
HOST EVENT IDLE,
HOST EVENT IDLE,
HOST EVENT ERRCR,

HOST_ENUMERATION,
HOST_USER_INFUT,

HOST_CLASS_REQUEST,

HOST_CLASS,
HOST_ERRCR,
HOST IDLE,
HOST IDLE,
HOST_ERROR,

the event function */
only state move
only state move
only state move
only state_move
only state move
only state move
only state move
only state move
only state move

19
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B 1-9. USBFS HURSHLIHEE

HOST DEV DETACHED: — 5 HOST IDLE. < HOST ERROR«
—’. -

v
HOST_DEV_ATTACHED-«

v
HOST_ENUMERATION«

v
HOST _USER_INPUT-

v
HOST CLASS REQUEST- —

v
HOST_CLASS~

A 4
HOST_ERROR- +

HEHNRSHE WL %, £ HOST_DEV_ATTACHED R Z& T, % # k3|
HOST_EVENT_ENUM % ff , ¥ # A #| HOST_ENUMERATION ik & . &
HOST_ENUMERATION RZ& T, HHENBIMESIRAENL P A EE, MRS E R4 1-10.
KRB DI PR 2R, BEERSHLRER I & 1-11. USBFS MEREHLIRFELT -
TEH ENREI(EEREN) H B B REN (T EZREN) W2 B, ¥R A
scd_table_push() s& £k L UCHRESHLER B ZPIRAS HLHERR 1, DAFT 3R [H]_E ZARZSHLS 4k 240 3

1-10. BEESRESVAHEEHR

state_table_struct enum handle table [ENUM _HANDLE TABLE SIZE] =

ent event the next state the event function =/

EN‘U‘H NT_SET_ADDR, ENUM_SET_ADDR, only_state_move
{ENTM_ SET_ADDR ENUN_EVENT_GET_FULL_DEV_DESC, ENUM_GET_FULL_DEV_DESC, only_state_move
{ENUM_GET_FULL_DEV_DESC, ENUN_EVENT_GET_CFG_DESC, ENUM_GET_CFG_DESC, only_state_move
{ENUM_GET_CFG_DESC, ENUN_EVENT GET_FULL_CFG_DESC, ENUM_GET_FULL_CFG_DESC, only_state_move
{ENUM_GET_FULL_CFG_DESC, ENUN_EVENT_GET_MFC_STRING_DESC, ENUM_GET_MFC_STRING_DESC, only_state_move
{ENUM_GET_MFC_STRING_DESC, ENUN_EVENT_GET_PRODUCT_STRING_DESC,  ENUM_GET_PRODUCT_STRING_DESC, only_state_move
{ENUM_GET_PRODUCT_STRING_DESC,  ENUN_EVENT GET_SERTALNUM_STRING_DESC, ENUM_GET_SERIALNUM STRING_DESC, only state_move
{ENUM_GET_SERIALNUM_STRING_DESC, ENUN_EVENT SET_CONFIGURATION, ENUM_SET_CONFIGURATION, only_state_move
{ENUM_SET_CONFIGURATICN, ENUN_EVENT_DEV_CONFIGURED, ENUM_DEV_CONFIGURED, only state_move
{ENUM_DEV_CONFIGURED, GO_TO_UP_STATE_EVENT, UP_STATE, goto_up_state_fun
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B 1-11. USBFS 2SR ESHLHEE

ENUM_IDLE+

Y
ENUM SET ADDR«

v
ENUM GET FULL DEV DESC-

Y
ENUM GET CFG DESC-

Y
ENUM _GET FULL CFG DESC-

Y
ENUM _GET MFC STRING DESC<

Y
ENUM GET PRODUCT STRING DESC-

Y
ENUM_GET SERIALNUM STRING DESC+

h
ENUM_SET_CONFIGURATION«

Y
ENUM_DEV_CONFIGURED+

Y
UP_STATE«

FEMEEPENEWE S, R ENUM_DEV_CONFIGURED JIR#& R, #UkE| UP_STATE H
P, RIIMZETERL, ¥4 K scd_table_pop()i& [ £ )2 EHARESHL ARG SAEE, 556, 1EH
AT, TEBEE, A NS AL RRESHLCE T — BIRESH) b2 . i
ferRAN AW RN & 1-12. BHE R EPILPEE 2R, R RrR SRR B an &
1-13. BRIEH LA ER .

1-12. EHIEHIRSHIAEE RR

state_table struct ctrl handle table[CTRL HANDLE TABLE SIZIE] =
{

/* the current state the current event the next state the event function */
{CTRL_IDLE, CIRL_EVENT_SETUE, CTRL_SETUER, only state_move .
{CTRL_SETUP, CTRL EVENT DATA, CTRL_DATA, only state_move .
{CTRL_SETUP, CTRL EVENT STATUS, CTRL_STATUS, only state_move ’
{CTRL_SETUP, CTRL_EVENT_ERRCR, CTRL_ERRCR, only_state_move .
{CTRL_DATR, CTR]’. EVENT STMUS CTRL_STATUS, only state_move .
{CTRL_DATA, CTRL_E\"ENT_ERRDR CTRL_ERROR, only state_move N
{CTIRL_DRTR, CIRL_EVENT_STALLED, CTRL_STALLED, only state_move N
{CTRL_STATUS, CTRL_EVENT COMPLETE, CTRL_COMPLETE, only state_move Yo
{CTRL_STATUS, CTRL EVENT ERROR, CTRL_ERROR, only state_move .
{CTRL_STATUS, CIRL_EVENT_STALLED, CTRL_STALLED, only_state_move .
{CTRL_ERROR, GO _TO TP _STATE EVENT, UF_STATE, goto_up state fun R
{CTRL_STALLED, GO_TO UP_STATE EVENT, UP_STATE, goto_up state fun .
{CTRL_CCMPLETE, GO_TC UP_STATE_EVENT, UP_STRIE, goto_up_state fun .
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1.5.

B 1-13. EHERRESVREER

CTRL_STATUS.,

b n
‘ CTRL_IDLE. H CTRL_SETUP., ‘_p‘ CTRL_ERROR. | r‘ CTRL_STALLED. ‘ >| CTRL_COMPLETE.
v

| A A V &

CTFL_DATA . UP_STATE..

E— R, WK A N CTRLDLE, X — ksl i, KA 5
CTRL_COMPLETE, ¥ 2R _FEIRENL.

i Ab 3

USBFS # [ #it 5 USBD 4 R e v b kb 387 T A5 £ AN [F], USBD 42 R H i) IE A AL %
W o AR S BAN = R S 2 by, — RSO0 T, IN AT OUT 255 ) IE WAL S CEAR AL S 4 v W
BEATALER, MRIEAEHT A kRSN IFR_DIR #HTX 5y, W 1-19. USB S8R, 1F
USBFS # B IN A1 OUT F45 HIEMAE 7 AW A AR R W7, 25028 OUT i i
Fri& GINTF_OEPIF A1 IN it A idr & GINTF_IEPIF. OUT i i b b 3 o $oin & 1-14.
OUT 47 st BT PEERE 7 -

£ 1-19. USB & RH iy

Wi & Eiipay BT
SEIF e B/ 4835
DISCIF WP &R P bR & EHUEE
IDPSC ID 51 RS2 MBI A
PTXFEIF JEIAYE Tx FIFO =25 rh ik i EHUEE
HCIF FALIEIE PR & B[N 5
HPIF T L 1 e b EHUEE
AL R s i AR G S
ISOINCIF A2 IN AR 58 B P IR AR 76 B
OEPIF OUT i st HH WTAR & P SN
IEPIF IN 3 52 o A 5 BB
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TR & R R
EOPFIF Je TR 2 W e 25 B
ISOOPDIF A% OUT Z & ilrie & B
ENUMF M5 Rk B
RST USB %2 fir DTy
Sp USBHEitE B
ESP TR BT L LN
GONAK 4 JFOUT NAKH % Gt
GNPINAK 4 JRAEFHIN NAKA 2L Y it
NPTXEEIE JE A BATX FIFOZ b i LR
RXENEIF Rx FIFOH|: 2 il & LR A At
SOF WE LA
OTGIF OTG Hifihs & EHLR AR
MFIE BLSRRA oh f o ML Bt
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B 1-14. OUT ¥ A o M b 28 5 3

static uwint32 t usbd intf outep (usb core handle struct *pudev)
{

uintg t endp num = 00;
uint32_t endp intr = 007

_ IO uint32_t out endp intr = OU;

/* read in the device interrupt bits */
USE_DROEP_ INTR READ (endp intr);

while (endp intr) {
if (endp intr & Ox1T) {
USE_DOEF INTE READ (cut endp intr, (uintlé t)endp num);

/* transfer complete interrupt */

if (out_endp_ intr & DOEPINTF_TF) {
USB_DOEPxINTF ( (uintlé_t)endp num) = DOEFINTF TF;

/* data receive is completed #*/
usbd out_ transaction (pudev, endp num);

/#* endpoint disable interrupt */
if (out_endp intr & DOEPINTF EFDIS) {
USE_DOEPxINTF( (uintlé t)endp num) = DOEFPINIF EFDIS;

/* Betup phase finished interrupt (just for control endpoints) */
if (out_endp intr & DOEPINTF_STEF) {

/* setup phase is completed #/

ushd setup transaction(pudev):

USE_DOEPXINTF ( (uintlé_t)endp num) = DOEPINTF_ STPF;

/* back to back setup packets received */
if (out_endp intr & DOEPINTF BTESTP) {
USE_DOEPXINTF( (uintlé t)endp num) = DOEPINIF ETESTP;

endp num ++;
endp intr >>= 1;

return 107

76 OUT ity i 1B A0 3 R b, SORTRR B8 S o v BT b 5 2577 2% out_endp_intr 347 #1772 4£ OUT
v AR WA, BARTT AN AR e WA B L it s AR R WAL . SETUP 4R 52 ik
b ACE . WEDESLN) SETUP &R ab . F=AAMIR 1) OUT i s Wr ks, AR¥EEe
W AL N A7) 1) 0 Ui b 2 pR £, A 5 H T A 3 R 4 S USBD A OC W Ab 28 R A0 AR R), 352
B ZH .

N i 550 0 v B 4 8 i 5 & 1-15. IN By o B 40 BE B 777 «
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static uint32 t usbd intf inep(usk_core handle struct *pudev)
{

uint%_t endp_num = 0U;
uint3Z2 t endp intr = 077

IO wint32 t in_endp intr = 0;

/* get all in endpoints which have interrupts */
USE_DAIEF INTR READ(endp intr):

while (endp intr) {
if (endp_ intr & Ox1U} {
USE_DIEF INTR READ(in endp intr, (uintlé t)endp num);

if (in_endp intr & DIEPINTF_TF) {
/* disable the fifo empty interrupt for the endpoint */f
USB_DIEPFEINTEN &= ~ (0x1U << endp num);
USB_DIEPxINTF ( (uintlé t)endp num) = DIEPINTF TF;
/* data transmittion is completed */

usbd in transaction(pudev, endp num);

if (in endp intr & DIEPINTF CITO) {
USE_DIEPxINTF ( (uintlé_t)endp num) = DIEPINTF CITO:

if (in_endp intr & DIEPINTF_IEPNHE) {
USE DIEPRINTF( (uintlé t)endp num)

DIEPINTF IEPNE;

if (in _endp intr & DIEPINTF EPDI5S) {
USE_DIEPRINTF( (uintlé_t)endp num) = DIEPINTIF EPDIS;

if (in_endp intr & DIEPINTF_TXFE) {
usbd emptytxfifo write (pudev, endp num);
USB_DIEPXINTF ( (uintlé t)endp num) = DIEPINTF TXFE;

endp num ++;
endp intr >»>= 1;

return 17;

AE IN St s AR EE pR A b, SCRT AR di 5 b WA 75 25 47 4 in_endp_intr 32E47 K 4 IN 3
T AR, BARE e AR e b WAL TR BN TR L IN 3 A0 NAK A RS IR AR
S s ZA T T BT AL FE L A3k FIFO 2 Ik ARER o 7 A AR IN S il P IRT 4R )5, AR A8 1 b WA
ERLIENANLF g v b b B bR K

HAR BT AL T R £ 5 USBD ARG WAL B B MO ], 363 W] 25 T 13k
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1.6.

1.6.1.

1.6.2.

USB #ifg

usB BIFEMER

& 1-16. USBFS Al ~&HE

~ Custom HID

—-— -
—- L Multipoint Touch
[ s MCU flash + SPI flash
- CDROM
- MsC -
oo
— CDC -
Virtual COM
loopback
s HID + CDC
o
=
w o MSC+CDC
(a1 B Composite W
2 s § o . i |
v -
S Lo
o HID + MSC
L —

A& 1-16. USBFS #IF27&&f1, USBFS (] DEMO 48 A E N & Wi, HrphEHa
# HID E£HL. MSC FAHL. IAP EHLAI CDC L. &&H&DNEEWHMREE, HhEAER&
1% HID+CDC E A 15 % MSC+CDC HE A % % CDC+Printer & &% % fil HID+MSC & & 1%
o FABEAARIRN MUK 4> DFU %46+ HID %%+ Audio %% . Printer %% . MSC %
% CCID %4 #1 CDC # 4. HID 15 % M4 B AR B IG5 70 A E 8 L HID s B g4
IAP 5% Fl 2 pifilii i 4 . MSC #2443 R i) CDROM W& IR 51 U # k4, U4
HIFEAi# A 54> 9 MCU Flash. SPI Flash. Nand Flash. SD Card. MCU SRAM #141#; SRAM.
T LRGIFE S, T Ok MSC EHLGIFEAN HID 52 45 1504551 R 1 B 48 LRI 4% 0 A TR
HANSITEE R

msc EHL

IVAZEE v

EARRIH A, N4 USBFS FE N NN U ST IS #AEMIIAE. 24 U-Disk & OTG %
EEFEF) GD32FA450i JF MR ., USBFS KX Lt T #ie2e, Begse)a, AN MR, A
AT BLEEEC U 5301 H BRSSO RAE
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ECE ol

AN FH I R Bcin &7 1-17. USBFS ZHIZEU #A1FEEFEr, 8 while(1)2 B (AR &
USBFS ENWWIIGHE S, VIEER G, BB ENEMmAF, 850 USBFS EHUIRES
Hlo EHRSHUELE T4 38

A 1-17. USBFS EHLE: U BHIFEF R E

int main (void
{

/* config system clock */
system clock config();

/% usb gpio init #/
usb_gpio initi):

/* usb reu init */
usb_reou init ()
/* usb_timer init */

usb_time init():

/* configure GPIC pin used for switching VBUS power */
usb hwp vbus_ config(&susb core_ dev):

/% host de-initializations #*/
usbh deinit (gusb core_dew, &usb_host, &usbh state_core):;

/* start the USE core */f
hcd init (&usb core_dev,

Fifdef USE_USEF3
USB_FS5 CORE_ID
#2lif defined(USE_USBHS)
USE_HS CORE_ID
#endif /* USE_USEFS */
)y
/% init usr call back */
usb_host.usr cb->init():

/% enable interrupts */
usb_hwp_interrupt_enable (sdusb_core_dev):;

while (1) {
host_state_polling fun(&usbk_core_dev, &usb host, &usbh state core);

MSC FEHl#: U s R

¥ MSC_Host/GD324501_EVAL_Fullspeed LFEXAS T#%] GD32F450i FF k4R L, FFIH
OTG HZidef U #iEH:E] USB_FS #2011, a7, HAM USRI U BMEER, W
A 1-18. USBFS FHIEU #2215 EH .
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B 1-18. USBFS FHL#E U HHEER

BEeiE T User #8EK 2F 2 U fEE; 251 T Tamper #2805 283 U B H XN E; 8
JG %~ Wakeup %84 217 U #15 NS0 B P2 &2 MSC ENURBIS RER, B
I %0 & 1-19. USBFS FRIZU - EHIB R -

& 1-19. USBFS EHLE: U #LFIME
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1.6.3.

HID SB# ¥ &

IR o

AR, R USBFS 4%, it USB &Rk EHMEE, ER&TERMEE, £
WK USBFS B4 5 v B R . @it 3% T R AR 094258, 7T DAZE EALFT BN AR L 245, i
Tamper #5it ‘a’ , #% Wakeup #5i b, #% User @5t c .

FERB RGN

USBFS # M5 TAE T &% &80, HesiRigs USBD ¥ DAL, "I &% ik,
AN 260518 USBFS WMz y— M, H ¥ & 1-20. USBFS #4 ZREiw.
& 1-20. USBFS #& X E3

int main(void)

{

/* configure USE GPIO */
usb _gpio config();

/* configure USBE clock */
usb _clock config():

/* configure key */
key config();

/* USB device stack configure */
usbd _init (&usbhs core dev,

#ifdef USE USBFS

USB_FS_CORE_ID

#21if defined(USE USBHS)

USB_HS_CORE_ID

#endif

)i

/* USBE interrupt configure */
usb_interrupt config():

#ifdef USE IRC48M

i S el

CTC peripheral clock snable */
rcu periph clock enable (RCU CTC);

/* CTC config =/
ctc_config();

while(ctc_flag_get(CTC_FLAG_CKOK] == RESET) {

fI—
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/* check if USB device is enumerated successfully */
while (usbhs_core dev.dev.status != USB_STATUS CONFIGURED) {
}

while (1) {
if (prev_transfer complete) {

switch (key state()) |

case CHRR A:
key buffer[2] = 0x04U;
break;

case CHRR B:
key buffer[2] = 0x05U;
break;

case CHAR C:
key buffer[2] = 0x06U;
break;

default:
break;

}

if (key buffer([2] != 0U) {
(

usba_hid_report_send &usbhs core dev, key buffer, 8U);

}
}

WAL FEF, R ARFE1T DP 51 L4, X2 USBFS %45 USBD 41— AN X A, K
R RIFAH.

DP 3| [ _E R A

USBFS &% DP 5| JIf b hrid i i el 5 2050, WA fRidE. 24 VBUS 5] sl B
KETEH R, USBFS #2 O£ B 8hiER: DP 51 b5z B B R m) LR IE % %
HERMES, IR %% T #(SESIF@ USBFS_GINTF).

2 MCU il 2] VBUS 51K T B K21l A, USBFS £ OB 2 A 31k USB
HEE, IR % T W (SESEND@USBFS_GOTGINTF). A 4h, ] @ i 4 i1 Wy P 15 £ 4%,
VB VA% 1) 27 A7 2 B B W T A7 (SD@USBFS._DCTL), K s i E W T4 4F, 2 5 USBFS
OO B b DP 5l ) B saBE, 5] 15w Wi A i i, AT EALERfEEAE USB H
MR RIS, P8R AT LA 5 B — AN B 5% W 4

HID gt i &SR EER

# HID_Keyboard TFXHY T # % GD32F450i JF & L, 3% 4 USB H 44k ¥ USBFS #11
B PC EML, BTG, WA 1-21. HID #4184 LR 8=, 1% F Wakeup %, #i
H ‘b’; % T Tamper 8, %t ‘a’; #% F User 8, #iH ‘c’s
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B 1-21. HID @& & &L E R

(R #wRiE((E) B=0(0) &FB(V) FEIH)
bcaach i
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2. R A [ B
#2-1. REFE
WS iR H#
1.0 Wik R AT 201944 H1H
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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.

© 2019 GigaDevice — All rights reserved
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