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1 Rockchip USB Ih 884F A

USB (Universal Serial Bus)

o 7 ¥F High-Speed, Full-Speed
o 7HE DMA fEHi =
o SZ¥F Device mode, {HAN—5E % HF OTG mode I Host mode , HAKIE S0 b it Fit

2 A
2.1 RIg 4%

RT-Thread USB 4. /rt-thread/components/drivers/usb , #& RT-Thread fk#i USB2.0 ¥ HiE
4 USB thil k@4 =i FEHh %R, SCRF Host (1) BEXA Device (ML) B 1AL AFLE IR SR A8 J7 T 2 fi
TRIFWBEE D, FHRE K] 7 BSP HHJ HCD (Host Controller Driver) Al PCD (Peripheral Controller
Driver) Jx21AXHS B #4% \ | RT-Thread.

USBAHAFHIHEZACRS 54240 T -

components/drivers/usb/usbdevice/core /* USB Device IZ0RiY, SEHl Device thi¥

o ox/
components/drivers/usb/usbdevice/class /* Notel; USB Device &#&IIKzE) */
components/drivers/usb/usbhost/core /* USB Host IZOREY, SZBl Host PhilAR */

components/drivers/usb/usbhost/class /* Note2; USB Host W#&IRUKZ) */

Notel. USB Device Class 3 ¥

1. CDC (Communication Device Class, USB i {5 i% %25)

2. ECM (Ethernet Networking Control Model, USB LA 4% il 5. 714

3. HID (Human Interface Device, NMKZEHi N % #), CFF Keyboard, Mouse, General HID, media
keyboard

4. MStorage (Mass Storage, K& EAF G %)

5. RNDIS (Remote Network Driver Interface Specification, ZEFERM 453Kz 1)

6. WINUSB (Windows USB, (i f] USB)

Note2. USB Host Class H #ll } 352 FfMStorage (Mass Storage, K& mA7fifi % %)

USB IRFh&ERE 2

bsp/rockchip/common/drivers/drv_usbd.c /* Note3; RT-Thread 5 HAL USB Device
A IR BN A RE R +/

Note3. RT-Thread 5 HAL USB Host$ il #3 9X3h 2 [0 &G AL JE M A SCRE, R = k.

22 E

2.2.1 USB Device it &

USB Device A] LA £f—4> interface B{# £ 1> interface 41 &1 H &% 4% (Composite Device) . USBZH{E
RV K #FiEid % RT_USB_DEVICE_COMPOSITE Jf /i € & 3hhE. FiEi+& USB Device HID AT
E ’ /H\: EP :

USB Vendor ID A 0x2207, f& USB-IF ‘B /5 ###{% Rockcehip ] VID
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USB Product ID A 0x0007, 7] LURYESLBRFZ fok g X, FUUZ 0x00XX, PriFms8HiNe, ATX 4%

Maskrom/Loader USB.

1 RT-Thread Components --->

Device Drivers --->

Using USB --->

11
12

[*] 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)

b3 Use to HID device as Keyboard

1 Number of Keyboard(max 3)

[
(
[
[ Use to HID device as General HID device
[

]
)
] Use to HID device as Mouse
]
]

Use to HID device as media keyboard

2.2.2 USB Host it B

USB Host Hiij A fi¢fic & Mass Storage DJfi

1 RT-Thread Components --->
2 Device Drivers --->
Using USB --->
[*] Using USB host
5 *] Enable Udisk Drivers
/) Udisk mount dir (NEW)

[

(

[ ] Using USB device

(4096) usb thread stack size

2.3 USB tEZEAN4H

USB #EZ8 & 3 T RT-Thread 3211 /O W St MAE AL SEI, an FEILAT R, M BRI T 4002 /O W&

FiE. RTTUSB 444 RTT 5 HAL (&R E . HAL JZ USB #4625k 50

R FFEFF

/0 REFEHE

RTT USBZA 14

USB i #5250k zh

USB Hp i %

RTT S HALR &AL /Z

HAL/ZUSB % il 25 35

USB fil {47 il 2%

———>

pesen

E]
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&1 USB HEZL ]

SRR IR /O B BERE LRV ) USB B 260830, AR5 BT USB ¥ #& 28 JK 5 5 = T USBHZ il 4%
BEATEE (EdERD .

VO WA BRSEHL 1% USB B RIRAIRE Fr ik he, SR Othnutidic D4y B AT«

RTT USBA 4528 T USB Device/Host sl ik LK %-F USB % %35 0K 5. USB# %K 5@ iF USB#HYL
¥ (USB Core) FEMLIIFRAER: 115 K2 MUSBIEH| 25 3H T HE A B . USBHM U 1L 3@ it /2 2 4t (1) A v
PO 5USBIE #2831 T80 (BdEHD L H.

RTT 5 HAL M&ERLZ, 1EAH/ZBCE Rockchip USB il #5 (AEAF(E S, Jiliid HAL JZ USB% 28 3K 5
ALK IR 4L USB #5188, BN, HR3E RTT USB 444 5E L HIFRHEBE O, ¥4 HAL JZ USB #4230
SR A58 RTT USB 4144 BLREVT 1] #1422 1 R 4k

HAL JZ USB #&#|#8 2K8h S8 T % USB = Hill #y B TR S HEMRERA, v LLERCA FAIRTOS.
Note: RT-Thread B 5 itiE FHTF Kk E s T USBA M2 USB device HEZH (1 4] BT W, 7 M5 5% .

USBZH{4: 2 USB deviceHE ZE fa] HLAE i

2.4 USB Device FJ 62 F7E M

USB Device it rt device register () #HVEMF] RT-Thread /O W& & H

X HLf) USB Device /&4 USB %l %% /£ RT-Thread /O ¥4 & #LA T EM B4, 1% H4R L4 USB
W& RRIREN (WIHID/MStorages5) Vilal, N HFEFF JGIEBH 07 i USB #2284 14k, AR USB
WAAKIKG), FIREIL27E RT-Thread I/O B4 & B & O G AT XS BRI e e%,  BAJT 8B FH A% 5 Vs i) USB
iﬁ'%, Hﬂﬁl:l components/drivers/usb/usbdevice/class/hid.c SERuE rt_device register Tﬁ ]
fil%E "hidd" B4 Mo

USB #zHil & Device QI AIENHETE RTT 5 HAL &R )=
bsp/rockchip/common/drivers/drv_usbd.c SEPL, AR R E2ATR.


https://www.rt-thread.org/qa/forum.php?mod=viewthread&tid=5651&highlight=usb
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101 # B4

RTT USBDevice Core

|
| FAUSB 1% & "ushd"
: rt_device_register()

-

USB Device Hali&fil 2

HHEhUSE i

rt_device_init{)

G EUSBIN &
il B ep pool

P

W1k USB Device rt_usb_device_init()

r

IRIRIRIRIRIRIRINI

rt_usbd_core_init(). 4 usbhi LLEL
Fl, IFEEhusb device thread

rt_ushd_device_new(). @I
udevice, Jf 1G5k cfg list

rt_device find(). il “ushd™ name
TEIOWf i S P 4 Blush i %

rt_usbd_device_set_controller()
5 ush controller driver #lludevice

rt_usbd_config_new()
{141t usb configuration object

rt_usbd_function_create(}, fEclass_list
e F2 tp 3R ELEE -~ Udclass( {0 hid_class),
It E func

rt_usbhd_config_add_function(}-

Fifuneifz i ] configuration
rt_usbd_device_set_descriptor(),
451k ush device descriptor
rt_usbd_device_add_config(). #§config
@R hNE) udevice->cfg_list

usb_ped_init{) #1451k usb device J7 il 48
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RTT USBDevice Core
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&2 USB Device 68 FE MR

USB Device Hali& il /&2

PATI S list device ] LUVE B 244 1) USB Device %45

1 msh />list device

2 device type

2.5 USB Host H 8! 2 07+ i

[TODO]

2.6 USB Device 1 F 7~

USB A2 /7iid RT-Thread $2 41 1/0 B85 H#82 0 k15 M USBRE{}:, AHICE: W T fios:
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rt_device find() R USB % &
rt_device_open() F17F USB &+
rt_device read() BLH USB %i¥
rt_device write() 5\ USB %
rt_device control() ] USB W4

2.6.1 USB Device HID & F 7= 5

RT-Thread USB 204437 ¢ WLH USB Device HID Thfg, f@#5: Keyboard, Mouse, General HID, media
keyboard. FH AT LAHRAE S2 B i 75 SR 0 B 67 (9 HID Bhfg. R 1 bA RK2108 USB HID Keyboard A4, i
B HID Ffc & A 777%
1. USB Device HID fi¢ &
Bt B 7325 2% 2.2.1 USB Device [iL &
PAT A 1ist device AJUHEFICALARM USB HID %%, J&TFfFis&RA:

1 msh />list device
2 device type ref count
hidd Character Device 0

2. USB Device HID F £ 2 1 vE 1} 37 75

[o)iE-S=gsit USB Device HIDIRz RTT USBDevice Core USB Device Hali&fit 2

: T “hid_class™ Zlclass_list )
1 rt_usbd_class_register() N FEHHUSE 1% % "ushd"
rt_device_register()

=

I
A
I
I

Wk USB Device rt_ush_device_init{)

fEclass listfE 2k Hihid class, R

fill £ hid function instance o
hidTrt_usbd_function_create()

rt_usbd_function_hid_create()

@ Ehid function
rt_usbd_function_new()

1] ik hid interface
rt_usbd_interface_new()

)3 hid endpoints
rt_usbd_endpoint_new()

#5 i endpointsfllinterface
F|hid function

FEMthid 1% & "hidg"

rt_device register()

Fhid funcifs i #configuration
: rt_usbd_config_add_function()
|
::l HI4E Ik ush device descriptor
| rt_usbd_device_set_descriptor()

|
VI hUSE 14 & : 415 configBlush device

t_device. init() rt_usbd_device_add_config()

I
|
|
|
|
[
I
I
I
|
|
|
|
\
I
|
|
|
[
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I

usb_ped_init() BIEH L usb device £ il 8%

|
1
|
T
|
|
|
1

A
T
I
|
|
I

0¥ S E ER AR USB Device HIDHZ] RTT USBDevice Core USB Device Halififil /&

3. MRV A HID #% % KR 2
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PR ORERAE 1T BBDevice Core
F

|
| _function_enable
[

FL AT hidd (i
rt_device_find()

$#7Zio readitf ok
rt_usbd_io_request()

FTIFEARTIAY hid &

rt_device_open()

rt_usbd_ep_read_prepare()

ush_ep_read_prepare()

#fiHost iR iRHIDHHE

rt_usbd_ep_out_handler() HAL USB Device % | #3:2))

FrlUH Host B IZATHID
report data

|

|

I I

| ep out! 118 11 6 e

I

L

I

|

141 B £ usbd_thread
rt_ushd_event_signal()

|
|
|
I
|
I
|
I
|
I
|
|
I
|
I
|
|
|
I
|
I
|
I
Rk B hid_mg dhFBdataFi i+ |
_ep_out_handler() _data_notify{) }
I

|

I

|

I

|

I

|

I

|

I

|

I

|

I

|

I

|

I

|

|

|

|

#Ehid_thread 1 AbHf
F E | Hhid 4R

hid_read| HID_Report_Received()
iR ~hid_read()
rt_device_Read
R
rt_device_write
_hid_write()

2o writedif 3Rk
rt_ushd_io_request()

rt_usbd_ep_write()

ush_ep_write() JIILHAL USB Deviced% i) £

|
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|
|
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|
|
|
|
|
|
|
i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

1 WEL AR HIDHUE ErHost

|
i
TR 10 & B % USB Device HIDHEZ) RTT USBDevice Core LSE DevicaliaL
IERLE

USB Device HID M HFEF 45, 7] LLZ3% RT-Thread/loT Board [{] USB b flF2

2.6.2 USB ADB & F 7~
RT-Thread B /724t 7 ADB ¥ 46, nILASZRF@E USB 5 PC [Al#EAT ADB J#15 (3L pull/push).

Y HERZIhAEE, FEIFE % RT_USB_DEVICE WINUSB, #RJ5
components/drivers/usb/usbdevice/class/winusb.c 28J& “/dev/winusb* i &, ADB N
I ERAEZ BT R, ATELS USB % i 83 2E AT Bl 52 1.

ADB BIFEKIBH, 55%:

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

ADBHAA )T itk F

https://github.com/heyuanjie87/adbd

2.6.3 USB MSC 1 B 7~ 15

USB MSC (Mass Storage Class) FJZhRE, ALK s E NURLAEH] . 24l USB 4% PC J5, PC ]
DA B — A R B A 8 5%, 7 B4R PC AT STAF 45 DL

PART-Thread RK2108 MSCI¥) 45 FH J9 45

1. USB MSC Device it &
AT T4 scons --menuconfig, KfUSB BZE N Mass Storage device.

Note. %%?Zjﬂ%& msc class disk name?'\j root


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

2. USB MSC W zh & %

HT USB MSC Al U &R Gt #RAMEM root 771X, MARGERZIG, root 77 XERIAEERE|SCIF
ARG, Prek, wREMEA USB MSC DhfE, #EEFUMFHANT, 4 root X MXIFRSE

unmount,

diff --git a/components/drivers/usb/usbdevice/class/mstorage.c

b/components/drivers/usb/usbdevice/class/mstorage.c
index 507e3e0..b9%96c90d 100644

--- a/components/drivers/usb/usbdevice/class/mstorage.

+++ b/components/drivers/usb/usbdevice/class/mstorage
@@ -16,6 +16,7 @@

#include "drivers/usb device.h"

#include "mstorage.h"

#include "dma.h"

+#include <dfs_ fs.h>

#ifdef RT USB_DEVICE MSTORAGE

©

c©

@@ -958,6 +959,8 @@ static rt err t function enable(ufunction t func)
RT DEBUG LOG (RT DEBUG USB, ("Mass storage function enabled\n"));

data = (struct mstorage*) func->user data;

+ dfs_unmount ("/") ;

data->disk = rt device find(RT USB MSTORAGE DISK NAME) ;

if (data->disk == RT_NULL)
{

3. USB MSCH 1%

FHUE, R AEAES USB #4833 PC, root 4FXZBRINEIE R ARSI RS . MR,

A AT AXS root 4r X AT .

L il USB iE#H:3] PC J5, USB WE2xH root 73 X ¥ 43 13 2 4t Fumountfi. It
W, Wi ICIER root 23 IXHEATEE, MPCHy Al LA H S RBI B0, I LN UR#EATES .

2.6.4 USB UAC 15 F 7~ 4

USB UAC (USB Audio Class)Jfg, 7 L& &N PC B At EAZHLAIY B R{EH, RK2108 RT-

Thread SDK 32 #F UAC V1.0. FF)i UAC ThAg 75 Z4T P e LA R config:


af://n386

CONFIG_RT USB DEVICE UACl=y

CONFIG_RT USB AUDIO P NAME="es8311p" //4&Hik#& 4k &

CONFIG_RT USB AUDIO C_NAME="pdmc" / TR B

# CONFIG RT USING VAD is not set / /URCHE B R FVADLfE

UAC IhAgR: 718 CONFIG__RT USB _DEVICE UACI 4b, iE7 BT I —MER &

CONFIG_RT USB_AUDIO_P_NAME Fl—A 3 # 1% % CONFIG_RT_USB_AUDIO_C_NAME. # /%
k%, PC BAeRE I UAC ¥, (HICEREICE . MR REF R &, KRG B fault 1
Ho RIULTEFT I UACTHREZ R, 15 list_device fr &R & A X241 15 % : es8311p, pdmc.

msh />list device

device type ref count

es8311lc Sound Device 0
es8311lp Sound Device 1
audpwmp Sound Device 0
pdmc Sound Device 0
adcc Sound Device 0
usbd USB Slave Device 0
root Block Device 1
snor MTD Device 0
pwmO Miscellaneous Device 0
dmacO Miscellaneous Device 0
i2c0 I2C Bus 0
pin Miscellaneous Device 0
uart2 Character Device 0
uart0 Character Device 2

Wl list_device A< & B A% ORI S 5 1% %%, 15 7E menuconfig 14T FFHHN [ Audio 4w FF . Ll
es8311p Fl pdme 1 H] 5 AR RS A ) HAd 150 2%, Bk T8 1 & At e 42 U7 =X

R UAC ZhAEEJT SRS, CONFIG RT USING VAD WAZHKH] .

2.7 USB Host 15 F 7= 151

[TODO]
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