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1. Rockchip USB IhfB4s i

USB (Universal Serial Bus)
o % ¥F High-Speed, Full-Speed
o ¢ DMA 184X
e Z¥F Device mode, {HA— % ZHF OTG mode Fl Host mode , HAAKiES %0 F 4 iE FHt

2. B AF

2.1 fA AR

RT-Thread USB ZH{}:{si F* /rt-thread/components/drivers/usb , +& RT-Thread {&## USB2.0 Wi 7E¥ USB #p

BRRIB = S, 3Rk Host (A1) B Device (ML) Ko XA FEIR SRS A 77 TR (L T RSP R 2 1T
JF & &%) H BSP H1J HCD (Host Controller Driver) il PCD (Peripheral Controller Driver) SRS BN F
RT-Thread,

USBZH #HHEZRARIDEE AR AN T

components/drivers/usb/usbdevice/core /* USB Device OIS, 2L Device WhilkR */
components/drivers/usb/usbdevice/class /* Notel; USB Device #H%RUKsN */
components/drivers/usb/usbhost/core /* USB Host #OMUHS, 523 Host 1hilAR */
components/drivers/usb/usbhost/class /* Note2; USB Host #45RIUKsh */

Notel. USB Device Class 37 33:

1. CDC (Communication Device Class, USB {5 % £2%)

2. ECM (Ethernet Networking Control Model, USB DL [ #1575

3. HID (Human Interface Device, AR5 N1%45), X3 Keyboard, Mouse, General HID, media keyboard
4. MStorage (Mass Storage, K& B ET)

5. RNDIS (Remote Network Driver Interface Specification, &M 4&IKslF2 1)

6. WINUSB (Windows USB, %% ffl USB)
Note2. USB Host Class H {ij 2 3% 5 MStorage (Mass Storage, K72 BAFE %)
USB IKBiERLZ :

bsp/rockchip/common/drivers/drv_usbd.c /* Note3; RT-Thread &5 HAL USB Devicef#iilgsikal2 6]
wmhZ */



Note3. RT-Thread 5 HAL USB Host{ il &+ 4K 2 [H] G BCE MR SCHE . SR 800 3K

2.2 i
2.2.1 USB Device il &

USB Device 1] DL #5—> interface 5§ % interface &I E 5% (Composite Device) . USBAY: A iFIF Ak H
i# it % RT_USB_DEVICE_COMPOSITE F )38 & Vifit. T & USB Device HID DjREM AL E , Hrr:

USB Vendor ID 2 0x2207, ;& USB-IF B 77 ##40%; Rockehip [ VID

USB Product ID 77 0x0007, 7] DIARHESZFRFE Sk B, B 0x00X X, {R3:584780, AT X 4rMaskrom/Loader
USB.

RT-Thread Components -—--->
Device Drivers --->
Using USB -—---—>
[*] Using USB device
(4096) usb thread stack size
(0x2207) USB Vendor ID
(0x0007) USB Product ID
[ ] Enable composite device
Device type (Enable to use device as HID device) --->

Use to HID device as Keyboard

[*]

(1) Number of Keyboard(max 3)

[ 1] Use to HID device as Mouse

[ 1] Use to HID device as General HID device

[ 1] Use to HID device as media keyboard
2.2.2 USB Host fif &

USB Host H i X fENC & Mass Storage IhfE

RT-Thread Components --->
Device Drivers --->
Using USB --->
[*] Using USB host
2] Enable Udisk Drivers

[
(/) Udisk mount dir (NEW)
[ ] Using USB device

(

4096) usb thread stack size

2.3 USB HEZEAN 28



USB HEZ 25T RT-Thread $#2 1) VO i s BURAEZA LAY, IR IELR . A LB TF 20502 VO B B2, RTT
USB 4iff. RTT 5 HAL fi&ERC/E . HAL JZ USB #5125 98 50 .

P FTEFF

/0 REEHE

USB ¥ % JS5Kzh

RTT USBZH {4
USB lp i %
RTTSHALTE AL Z

HAL/ZUSB {2l a5 BiXzh

USB i {5 4% il 2%

1 USB HEZR[E]

MR FFE VO BB R k5 1R USB 5 #&-280K ), AR5 E1d USBR 2R IK N 5 K Z AT USB il 25 e 1785 4
(B fshl) 22 H.

VO B BB Z LB 70 USB i RIKEN R PB4, S BEhrrid 48 AR o

RTT USB41f4:5: 8 T USB Device/Host stk LL L2 % Fh USB Bt #284K3) . USBB: #5285 3hiH i USBHA-EL (USB
Core) $RHLMFREEEE 5 IR E R USBES I 48 #1740 32 H. . USBIHISUARIE it 15 FL 2 $2 e rpr v 11 5 US B il 2 2
T8 () 22 5.

RTT 5 HAL WiEBC/E . 1A BCE Rockehip USB il a T F(E R, JFilad HAL = USBHE i asdkshH (i) # 1
¥4aAL USB £l #. [AF, AR¥E RTT USB 4fFE LAbRHERE M, K HAL JZ USB 51l 253K 3l 5 5 75 f RTT USB
AAF BT I 4 ] pR

HAL 2 USB £l #3 3K 3 52380 1 %) USB 5 il 25 2047 32 5 BRI 205, W] LU BCAS 5 B RTOS
Note: RT-Thread B /7 itin AL #FH B45 7T USBL: 2 USB device HEZE ) ] BAMK NS, A 24l S %

USBZ41:22 USB devicetE 28 i BAME A

2.4 USB Device H 4@ 173 M

USB Device i1 rt device register () 1M F] RT-Thread /O &% & EFLASH o

XL USB Device A1 USB # il & £ RT-Thread VO B PLES PN B & . 14008 PR fit4y USB B4 280K
(UHID/MStorage®%) jfal, B HREFICHE B4V W USB #dila . tbAh, AR USB B#280K3h, W eSS
7E RT-Thread VO ¥ & 4 FRLES QRN X A BE %, LT (0 AR P75 18] USB 6. Ebdm

components/drivers/usb/usbdevice/class/hid.c 1Bl rt device register A& "hidd" B4 T7 Mo


https://www.rt-thread.org/document/site/programming-manual/device/device/
https://www.rt-thread.org/qa/forum.php?mod=viewthread&tid=5651&highlight=usb

USB ##i|#% Device B ZFIFEMZLE RTT 5 HAL B3&ERCE bsp/rockchip/common/drivers/drv_usbd.c

B, AR R E 2R

105 % B FE 4%

RTT USBDevice Core

IS

2k

I MUSB 1% & "usbd"
rt_device_register()

USB Device Hali&fil =

: G USBI% &
I fic. E ep pool
|
|

-

WEELUSB 1% &

rt_device_init()

141k USB Device rt_usb_device_init()

P Wt ey

IRIRIRIRIRIRIRIRI

rt_usbd_core_init(), 14usbi}j LLEA
5, FF )2 Fhusb device thread

rt_usbd_device_new(). fillE
udevice, F#ififl.cfg_list

rt_device_find(). i#iL “usbd” name
(EIOT 7 1P 48 P 4K B usb i &
rt_usbd_device_set_controller()

#5 usb controller driver #ljudevice

rt_usbd_config_new()
{141 usb configuration object

rt_usbd_function_create(), fFclass_list
FE 2 th IR EUE S Udclass( T hid_class),
JFfE func

rt_usbd_config_add_function().

Fifuncifs i3 configuration
rt_usbd_device_set_descriptor(),
#1454k, usb device descriptor
rt_usbd_device_add_config(), Fconfig
#5IN#| udevice->cfg_list

usb_pcd_init() #1451t usb device 7 il &%

R I S S

10V % B FE 2%

|2 USB Device 81 MR

—_—— — —

RTT USBDevice Core

|
i
|
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|
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USB Device Halif il /2

HATM4 list device A LIFEFELH LA USB Device % % :

msh />list device

device

ref count

2.5 USB Host P41l @073t



[TODO]

2.6 USB Device {8 B 7 il

USB 3 #2713 RT-Thread #2411 VO & 8 BLEE LRV MUSBREME . MISCHE AN R AR -

PR i

rt_device find() AL USB &5
rt_device_open() $TIF USB ¥4
rt_device read() BEH USB 448
rt_device write() B\ USB %%
rt_device_control() yEihil USB &

2.6.1 USB Device HID 1 ff /1)

RT-Thread USB 2437 3%, DLAY USB Device HID IhfE, f1#5: Keyboard, Mouse, General HID, media keyboard, i F°
A DUAR A S PR ) 75 >R LB 6 .Y HID Zhfg. T 1 LA RK2108 USB HID Keyboard 5], 15 B HID f) e &A1 F 77
%
1. USB Device HID [it &
BB EiES % 2.2.1 USB Device Jil &
PATI4A list device FJLIFHELEMM USBHID %4, BT A7k &RA:

msh />1ist device

device type ref count

2. USB Device HID [ @ FIvE AR



101 & a2 USB Device HIDIRZ) RTT USBDevice Core USB Device Halififitl

: : M “hid_class” Flclass_list :
| ! rt_usbd_class_register() N FEMUSB 1% & "usbd” |
| | rt_device_register() I
e A A |
| | | |
| | | #I4E 1k USB Device rt_ush_device_init() |
| | l¢ J
| | I ] |
: : fil)# hid function instance | chl:ss_llstﬁE?EqJ??Eﬁlhld_class, R :
; | rt_usbd_function_hid_create() | hidftJrt_usbd_function_create() |
| I« i |
| | | |
| | Y #hid function | I
: : rt_usbd_function_new() ‘: :
: : 14 hid interface : :
| | rt_usbd_interface_new() | |
| k > |
: : fi) 72 hid endpoints : :
| | rt_usbd_endpoint_new() | |
| [ g |
: : #35E endpointsfllinterface : :
: FEfhid & hidg" : #|hid function =: :
| rt_device_register() | Fihid funcifs i #configuration |
( | ::l rt_usbd_config_add_function() |
| | | |
! ! |:| #1451k usb device descriptor I
| | | K X |
| | I rt_usbd_device_set_descriptor() |
| | | |
| | VI ILUSB 33 & | #4157 config#l|usb device |
: l rt_device_init() : rt_usbd_device_add_config() :
i | [ [
| | | usb_ped_init() #1451k usb device 4%l 8% |
| | | |
| | | |
| | | |
! 1 1 1
I0H & B PR A% USB Device HIDJ7]) RTT USBDevice Core USB Device Hali& fiilj2

3. BRI N HID B Hyimfe



USB Device HAL

BififER 101 % B FR 2% USB Device HIDHKZ] RTT USBDevice Core ERLE
AL/ 2y

T I

|
| _function_enable
|

FARAFRN hidd (91 &
rt_device_find()

T T T
| | |
| | |
| | |
| | |
I gl | $E7%io readif sk |
! ! ! rt_usbd_io_request() !
! FITF ARG hid | , |
| rt_device_open() | | 1 rt_usbd_ep_read_prepare() |
t > | | |
| | | | usb_ep_read_prepare() | | N )
| | | | | S Host 3 RILHIDEEE
| | | | |
| | | | B—— |
| | | | ep out 17 [1] 1 15 4 |
| bd, hand| X
! | | ! rt_usbd_ep_out_handler{) | HAL USB Devicef&#| iz
I I | I | FEIF Host K 3% HIHID
| | | | - | report data
| ! | :l R i%iH B 45 usbd_thread [
: : : | rt_usbd_event_signal() :
| | | | |
| | | e | |
I | | RI%H B4 hid_mq b FEdata i fF |
: : : _ep_out_handler() | _data_notify() :
| | ™ 1 |
| | | fEhid_thread 4b 7! | |
! | PRI Ahid R ! |
| . ) | _hid_read() | HID_Report_Received() | |
| R P , | |
| rt_device_Read | | | |
| | | | |
| | | | |
! R | | | |
| A% HAE | | | |
| rt_device_write : | | |
L | | |
: : _hid_write() : : :
| N gy
! | | 20 writeifi R | |
| | | rt_ushd_io_request() | |
| | f > |
: : : rt_usbd_ep_write() :
: : | | usb_ep_write() | JLILHAL USB Device il 4
! ' [ [ | W RIEHIDEE S Host
1 1 1 1 1
S N ) _ X USB Device HAL
R 10 & F 2% USB Device HIDHz RTT USBDevice Core ERE

USB Device HID W 2 F 45 . A LLZ:# RT-Thread/loT Board (1] USB EUbr |

2.6.2 USB ADB {#i fil 5

RT-Thread B 7742t 7 ADB 2 {41, W PASZHpilid USB 5 PCZ HI#4T ADB @ {5 (SUHF pull/push).

SHERZIhEE, FEIFE% RT _USB DEVICE WINUSB, K5
components/drivers/usb/usbdevice/class/winusb.c £fl|g ”/dev/winusb® F5 55, ADB v FF%E 7 B

AT A, LIS USB #5274 5 H
ADB BB, 1555

http://packages.rt-thread.org/itemDetail.html?package=adbd

ADBER{F LA T H M hELD T -

https://github.com/heyuanjie87/adbd

2.6.3 USB MSC /i il 145

USB MSC (Mass Storage Class) FJIZhAE, W LUK & E UM . 248481 USB i&4% PC J5, PC nf LRG| E|—
NI B A, TSR PC BEAT TR # DL,

PIRT-Thread RK2108 MSCH{d i 4 4]

1. USB MSC Device it &


https://github.com/RT-Thread/IoT_Board/tree/master/examples/10_component_usb_mouse
http://packages.rt-thread.org/itemDetail.html?package=adbd
https://github.com/heyuanjie87/adbd

PATITL scons --menuconfig , ¥USB Bt B #7 Mass Storage device,

Aﬁﬁe.?%%@ﬂaibﬂgﬂi msc class disk name,ﬁ]root

RT-Thread Components -—--->
Device Drivers --->
Using USB --->
[*] Using USB device
(4096) usb thread stack size
(0x2207) USB Vendor ID
(0x0007) USB Product ID
[ ] Enable composite device
Device type (Enable to use device as Mass Storage device) -—--->

(root) msc class disk name

F}, FFEfffE CONFIG RT USING DFS MNTTABLE
2. USB MSCHyf# H

FHUGE, ARBEABA @ USB E4E] PC, root 73 KERIANHIEI R A unf SCfF R 48 Lo Ui, Beamal Lo

root /3 XFHITIEE .

Wit USB ##:3) PC J5, USB K34 H 3K root 43 KM B A S R 48 FEIgEs, by, Skt
root 7P XPEATEES . i PC 3] LLH SiRAIEIUSE, I O UBE TS

B W USB #42)5 . USB BEEH4 [ BhHI root 411K, H BB BB AR RS L.
2.6.4 USB UAC 1 74

USB UAC (USB Audio Class)Zhfg, A DI¥i% iy PC s H At _EAHLIY @ -F{# B, RK2108 RT-Thread SDK 3%
# UAC V1.0, J1)8 UAC DhHEEFEST e < LLF config:

CONFIG__RT USB_DEVICE UACl=y
CONFIG RT USB AUDIO P NAME="es8311p" //4&W¥k&4ss
CONFIG RT USB AUDIO C_NAME="pdmc" / VRN B 5
# CONFIG RT USING VAD is not set / /UACTHFE R FVADIfE

UAC IJREFS T {#ifE CONFIG__RT USB DEVICE UACI1 4, AFEITHF— KRS

CONFIG_RT USB_AUDIO P NAME fl—/ %35 £ CONFIG_RT USB_AUDIO C NAME. #FHAFHEI %,
PC HAEREINA UAC ¥fy, HIEREHRE M. MAREAZRE RS, RESHI fault HES. HITESTH UACT)
BEZHI, 5l list_device fF AR EA X2/ F5: es8311p, pdmc,

msh />list device
device type ref count
es8311c Sound Device 0
es8311lp Sound Device 1
audpwmp Sound Device 0

0

pdmc Sound Device



adcc Sound Device

usbd USB Slave Device
root Block Device

snor MTD Device

pwmO Miscellaneous Device

dmac0 Miscellaneous Device
i2c0 I2C Bus
pin Miscellaneous Device

uart2 Character Device

N O ©O O O O O+ O O

uart0 Character Device

n list_device A& I F IR AN F %%, 16 7E menuconfig HHFTFFAH M. H Audio ZiFIF K. _LBH ) es8311p Al
pdme -t 7] E5CRSAH I 2R R A HAth 152 £, BOHR T AR A A 4 0

W& UAC ZhREFF ST, CONFIG RT USING VAD 545 %0 o

2.6.5 USB UVC fgi il 5745

USB UVC (USB Video Class)Ihfg, 7] LK USBYIAR R 8 15% 4513 , Rockchip RT-Thread UVCEFUVC 1.1
FRUEVMSEEL, L HREMIPEGHIYUY VRS A4S, SRABULKfEH 73X, BRlR%Z R =ZHUVCE &%

1. USB Comosite Device UVC [ &

RT-Thread Components --->
Device Drivers --->
Using USB --->
[*] Using USB device
(4096) usb thread stack size
(0x2207) USB Vendor ID
(0x0007) USB Product ID

] Enable composite device
W Enable to use device as UVC device
W Use to UVC device as RGB

[
[
[
[ ] Use to UVC device as DEPTH
[ ] Use to UVC device as IR

(

10240) uvc device max buffer length
Hrr, RGB, DEPTH, IRFEZAMRYEEASoCHIREM: X FHE I T I E . MRK625 SoCH 3Z#fRGB UVC, RK625 +
RK1608 77 & H =K UVC, UVC max buffer length7] 37 %4K-16K i Fl it & -
2. UVC #if ik

UVCAH 5T RT-Thread USB Framework 323, FEAIFEUVCLEAE. UVCHRZ). Bufferf #UF Si Ab PR 55 Bk,
HAGHEEW TR,



UVC Thread £ Z5LHUVC VC/VSiERIN , FEUVCH BM—AMEFLFE . UVC DriverSZHUVCE &R AT & X
(BFEERB PR E L) « UVC Buffer{RASEH . UVCHURE R % 58 B S35 A% DhEE . UVC Thread iTUVC
DriverifiZRT-Thread OS Eventifi{5; UVC DriverfllUSB DriveriEid USB 10 [0 1H( .

3. UVC Hi&

FKUVCI B &N AL, FEAE B0 R A Wi 4K 44T FF Camera, Rockchip SoCH: [17E_IFiCameraflJ 45 {k

&, BB FUVCH K Loghi i :

[...1...]
INF: uvc (1)

set format fcc 1196444237 width 640 height 480

VIDEO OPEN (1)

INF: uvc (1)
Open camera
[...2...]

INE: uvc
INF: uvc
INE: uvc
INF: uvc
INF: uvc
INE: uvc
[...]

[ooodoool

open camera device...
id width height 1 640 480

buffer (0)
buffer (1)
buffer (2)
buffer (3)

addr
addr
addr
addr

0x2006787¢c
0x2006987c
0x2006b87c
0x2006d87c

components

mjpeg header addr 0x20087c00
buffer size 8064

VIDEO CLOSE (1)

RT-Thread



INF: uvc(l) close camera device...

Close camera id 1

close rgb success

[...]

[ooo®oaol

uvc (1) buffer: (0-1) (1-1) (2-1) (3-2)
ERR: uvc(l) buffer overflow irg 0x000100£0

Log 1 $8/~ 94T FF CamerafJFCC J2 B8 15 2515 8.

Log 2 $§/RUVC 3¢ Bufferf) fi FI A4,  HihbFN 4 Bufferff) K/ ; QR EMIPEGH 4 . iR 44T ENMIPEG
Header Buffer{z 5.,

FELog 1fiiLog 2 jl Dt J5 . W2 Sensor i 4 #i ok, UVCH-& i B Buffer & I F L5508 45 EAIML.
Log 3 #5/~_FALHL% ] Cameralif Y Log.

Log 4 F§ /R IMAMCAP, GUVCViewZE 5 F B PLAR 40044 175 5% PH %0 BB H ) A2 & 3% Close Camerafif 4, M2
MUSB% % —4%EP Haltfy 4. EP Haltj5, <’k UVC Buffer Overflow, Bufferf P #54% M ¢ pf Bufferiig, 151k

USBE#af& i o

2.7 USB Host 1 F 72451

[TODO]
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