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1.1 XHEfET

7T48 USB fRIRECEMIEIA T %o

1.2 BiRRE

USB RRF %K. 4P A 5o

1.3 ERAE

\No.,
]

& 1-1: SHFEmY IR

Fmain RZAR A IXTh >4

T509 Linux-4.9 drivers/usb/*
T507 Linux-4.9 drivers/usb/*
MR813 Linux-4.9 drivers/usb/*
R818 Linux-4.9 drivers/usb/*
A133 Linux-4.9 drivers/usb/*
A133 Linux-5.4 drivers/usb/*
A53 Linux-4.9 drivers/usb/*
R528 Linux-5.4 drivers/usb/*
H616 Linux-4.9 drivers/usb/*
H616 Linux-5.4 drivers/usb/*
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2.1 BIRINEETER

USB BEHIWReFMMIEINEE, MENES, BEEE U &, USB Bir%EF USB ik&; MRS
B, BE ADB EiFMNILEINEE,

2.2 HRRNENEH

& 2-1: NiENE

RiE WiRA

USB Universal,Serial Bus, @ S{T52 %

OTG On-The-Go

ADB Android Debug Bridge, Android &5

Gadget NG

HCD Host Gontroller Driver, FHiZH25IKzEh

UDC USB Device Controller, USB i&&1zH28

HCI Host Controllér Interface, EHTHIZSEO

EHCI Enhanced Host Controller Interface, 1388 FHixHI28iE0
OHCI Open Host Controller Interface, FHRENITHIZFEO

2.3 BERECENTR

2.3.1 Device Tree E2& 5% AH
BENNEENERESAFMETANEREE, BEMXHMEREN: kernel/linux-

4.9/arch/arm64 (32 I &N arm) /boot/dts/sunxi/xxx.dtsi(xxx NEAFLHFES, 10
sun50iw10p1l F), IEWECEN TFR:

e USBO fd&
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usbcO:usbc0@O {
device type = "usbc0";
compatible = "allwinner,sunxi-otg-manager";
usb port type = <2>;
usb detect type = <1>;
usb id gpio;
usb det vbus gpio;
usb _regulator io = "nocare";
usb wakeup suspend = <0>;
usb _luns = <3>;
usb serial unique
usb serial number
rndis wceis = <1>;
status = "okay";

};

<0>;
"'20080411";

udc:udc-controller@®x05100000 {
compatible = "allwinner,sunxi-udc";
reg = <0x0 0x05100000 O0x0 0x1000>, /*udc base*/
<Ox0 Ox00000000 OxO0 O0x100>, /*sram base*/
<0x0 0x05200000 0xO0 O0x1000>; /*usbl base, for common circuit*/
interrupts = <GIC SPI 32 IRQ TYPE LEVEL HIGH>; /*i&&{EAIHE*/

status = "okay"; /*REFEREZI&E*/

};

ehci0®:ehci®-controller@®x05101000 {
compatible = "allwinner,sunxi-ehci®@";
reg = <0x0 0x05101000 Ox0.OxFFF>, /*hci0O base*/
<0x0 0x00000000.0x0 0x100>,
<0x0 0x05100000 0x0 0x1000>,
<0x0 0x07010250 0x0_0x10>, g *pri€n base, for usb standby*/
<0Ox0 0x05200000 0x0 Ox1000>; | /*ushldbase, for common circuit*/
interrupts = <GIC SPI 30/ IRQ TYPE LEVEL HIGH>;

hci ctrl no [=7<0>; /*EH Mz aVF51*/
status = "okay";

};

ohcif:0hciO-controller@dx05101400 {
compatible = "allwinner,sunxi=s6hci0";
reg = <0x0 0x05101000 0x0 OxFFF>, /*hciO base*/
<0x0 0x00000000 Ox0 0x100>,
<0x0 0x05100000 0x0 0x1000>,
<0x0 0x07010250 0x0 0x10>, /*prcm base, for usb standby*/
<0x0 0x05200000 0xO0 0x1000>;/*usbl base, for common circuit*/
interrupts = <GIC SPI 31 IRQ TYPE LEVEL HIGH>;

hci ctrl no = <0>;
status = "okay";

clocks = <&clk usbphy@>, <&clk usbehci®>, <&clk usbehcil>, <&clk usbphyl>;

clocks = <&clk usbphy@>, <&clk usbohci®>, <&clk usbohcil>, <&clk usbphyl>;

clocks = <&clk usbphy0>, <&clk usbotg>, <&clk usbehcil>, <&clk _usbphyl>; ‘/*i&EEREIRTE*/

e USB1 fd&E

usbcl:usbcl@d {
device type = "usbcl";
usb regulator io = "nocare";
usb wakeup suspend = <0>;
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status = "okay";

};

ehcil:ehcil-controller@®x05200000 {
compatible = "allwinner,sunxi-ehcil";
reg = <0x0 0x05200000 0x0 OXFFF>,
<0x0 0x00000000 0x0 0x100>,
<Ox0 0x05100000 0x0 0x1000>,
<0x0 0x07010250 Ox0 0x10>;
interrupts = <GIC SPI 33 IRQ TYPE LEVEL HIGH>;
clocks = <&clk usbphyl>, <&clk usbehcil>;
hci ctrl no = <1>;
status = "okay";

}i

ohcil:ohcil-controller@®x05200400 {
compatible = "allwinner,sunxi-ohcil";
reg = <0x0 0x05200000 0x0 OXFFF>,
<0x0 0x00000000 0x0 0x100>,
<0x0 0x05100000 0x0 0x1000>,
<0x0 0x07010250 Ox0 0x10>;
interrupts = <GIC SPI 34 IRQ TYPE LEVEL HIGH>;
clocks = <&clk usbphyl>, <&clk usbohcil>, <&clk usbohcil 12m>, <&clk osc48md4>, <&
clk hosc>, <&clk losc>;
hci ctrl no = <1>;
status = "okay";

2.3.2 board.dts B2&EixAA

board.dts BT REE— ML FEIZEEE (W demo 1R, perfl %) , EEMNEEEE
£B= FEM Device Tree MM EE R, FE soc. MrE K AZIRZASITN A board.dts BIAR
ZU0F:device/config/chips/soc/ configs/{board}/${ W%k} /board.dts.

e USBO fid&

usbcO:usbcO@d {

device type = "usbc0";
usb port type = <0x2>;
usb detect type = <0x1>;
usb id gpio = <&pio PH 8 0 0 OXffffffff OXFFfffffff>;
usb det vbus gpio = "axp ctrl";
usb regulator io = "nocare";

det vbus supply = <&usb power supply>;
usb wakeup suspend = <0>;
usb _luns = <3>;
usb serial unique
usb_serial number
rndis wceis = <1>;
status = "okay";

<0>;
"20080411";

};
E: (1) usb _port type: usbOOZRIARIIET(,
F0: devcietEx;

E1: hostiER;
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(2) usb_detect type: usbOotgMiER,
B0: R,

E1: vbus/idi&ml;

&2: id/dpdmi&ml,

(3) usb_wakeup suspend: standbyi&Ez(,
F0: super standbyi®Ez;

B1l: usb standbyi®Ezl, ZIFITIZIREE,

udc:udc-controller@®x51000000 {
det vbus supply = <&usb power supply>
}
ehci0®:ehcif®-controller@®x05101000 {
drvvbus-supply = <&reg drivevbus>;

};

ohci0:ohci®-controller@®x05101400 {
drvvbus-supply = <&reg drivevbus>;

}i

(1 388
£ usb standby &3, TEEMT:
1. IC ZIFiniZREs;
2, E5M 1 BR, AXEHIBITTIEEE (BT &it;
3. E£MH 1. 2 HRE, HINFINEY “wakeup-source;”, BH usb standby Ik,

e USB1 fd&

usbcl:usbcl@® {
device type = !usbecl';
usb/ regulator io =""nocare's;
usb wakeup suspend’= <0>;
status = "okay!";

};

ehcil:ehcil-controller@®x05200000 {
drvvbus-supply = <&reg.tisbl vbus>;
b

ohcil:ohcil-controller@®x05200400 {
drvvbus-supply = <&reg usbl vbus>;

};

e Vbus EE%

reg usbl vbus: usbl-vbus {
compatible = "regulator-fixed";
gpio = <&pio PH 10 1 2 0 1>;
regulator-name = "usbl-vbus";
regulator-min-microvolt = <5000000>;
regulator-max-microvolt = <5000000>;
regulator-enable-ramp-delay = <1000>;
enable-active-high;
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2.3.3 kernel menuconfig EC&i%RH

HANAZIRB R, $11T make ARCH=arm menuconfig (64 fii*f&3 make ARCH=arm64
menuconfig) FANEREFRE, HIZUTTBIRE:

1%#F Device Drivers ETUENT—RECE, W0 TFEFIR:

.config - Linux/arm64 4.9.191 Kernel Configuration

Linux/arm64 4.9.191 Kernel Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are hotkeys. Pressing <Y= includes, <N=> exc
<Esc=<Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

General setup --->

Enable loadable module support ---=

Enable the block layer --->

Platform selection --->

Bus support --->

Kernel Features --->

Boot options --->

Userspace binary formats ---=

Power management options --->

CPU Power Management --->

[*] Networking support
Device Drivers
Firmware Drivers =)
File systems --

[ 1 Virtualization ----
Kernel hacking --->
Security options

-*- Cryptographic API -
Library routines --->

* %

=

@

K2

2-1: Device Drivers JEIRED &

16#¥ USB support #t1, #HNF—KEEE, W0 FEFR:

- Linux/arm64 4.9.191 Kern figuration

Drivers —— L
Device Drivers

Arrow keys navigate the menu. ter> selects submenus us ----). Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes features

<Esc><Esc> to exit, <?> for </> for Search. Legel i 1 excluded/m module < > module capable

12C support
SPI support
SPMI support
HSI support
PPS support

1-wire support ----
ve Voltage Scaling class support ----
rd level reset or power off --->
wer supply class support --->

Hardware Monitoring support

Generic Thermal sysfs driver

Vatchdog Timer Support --->

Sonics Silicon Backplane --->

Eroadcom specific AMBA --->

Multifunction device drivers --->

Voltage and Current Regulator Support --->
<*> Miltimedia support >

Graphics support
< > Sound card support

HID support --->
(g1 USB support >}
< > Ultra Wideband devices ----
<*> MMC/SD/SDIO card support --->
< > Sony MemoryStick card support ----

LED Support ----
[ 1 Accessibility support
[ 1 EDAC (Error Detection And Correction) reporting ----
[*] Real Time Clock -
[*] OMA Engine support

OMABUF options --
[ ] Auxiliary Display support ----
< > Userspace I/0 drivers ----

<Exit > <Help> <Save> < Lload >

2-2: USB Support &MEE

FIF NI RERYED, N FEFR:

WA © BSEERERHERAE. RE—TF 6
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2-3: USB Support F4EE 1

& 2-4: USB Support #4ECE 2

#t#¥ USB Gadget Support, #NT—EREE, W0 TEFR:
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< Auwiner
NXHEER: W

2-5: USB Gadget Support &AL &

@
TATERNED, HENNEEFITAAENINGENLEE, N: FEEMHET , BT A TEF
“mass storage” BcE, W TFEFR,:

& 2-6: USB Gadget Support i¥4i0E

# N\ USB Peripheral Controller, HiJF FEIE:

WA © BSEERERHERAE. RE—TF 8
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fig - Linux/arm64 el Config
Device Drivers > USB support > USB Gad: pport > USB Peripheral Controller

USB Peripheral Controller
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M modularizes features. Press
<Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ 1 excluded <M> module < > module capable

Fa ipheral Controller]
Jeroflex Gaisler GRUSBDC USB Peripheral Controller Driver
Renesas R8A66597 USB Peripheral Controller

PXA 27x

Marvell USB2.0 Device Controller

MARVELL PXA2128 USB 3.0 controller

Renesas M66592 USB Peripheral Controller

Eroadcom USB3.0 device controller IP driver(BDC)

PLX NET2272

SoftWinner SUNXI USB Peripheral Controller

Xilinx USB Driver

Dummy HCD (DEVELOPMENT)

< Exit > <Help > <Save> < Lload >

2-7: USB Peripheral Controller i#¥4if¢ &

iR[E] E—4%, BN USB support, # AN SUNXI USB2.0 Dual Role controller support, 73T

SUNXT USB2.6 Dual Role Controller s
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters a e e des, <N> excludes, <M> modularizes features. Press
<Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*]-buikt=in [ ] excluded <M> module < > mod

|-B- SUNXI UsB2
<*>  SUNXI USB2.0 Mana
<*>  SUNXI USB driver

> SUNXI USB driver

<Exit > <Help> <«Save> «<Load>

2-8: SUNXI USB2.0 Dual Role Controller Support i¥4ifc &

2.4 JERENE
USB Kzhr9REARFEAI F R4 Z drivers/usb BR T, T2 sunxi FFEHEXEE:

e Host

IR © HiB2EREROBIRAR. RE—INF 9
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drivers/usb/host/
F— ehci sunxi.c
— ohci sunxi.c
F— sunxi hci.c
F— sunxi_hci.h

e UDC # Manager

drivers/usb/sunxi_usb/

— include

| | sunxi_hcd.h

| b sunxi_sys reg.h

| b sunxi udc.h

|  |— sunxi_usb board.h

| b sunxi usb bsp.h

| | sunxi_usb_config.h
|  F— sunxi usb debug.h

| L— sunxi_usb typedef.h
— Kconfig

— Makefile

— manager

|  — usbco platform.c
| b usbc_platform.h

| b usb hcd servers.c
|  |— usb_hcd servers.h
| b usb hw scan.c

| b usb hw scan.h

| b usb manager.c

|  |— usb_managerth

| b usb msg cénter.c
| L— usb _msg/center.h
— misc

L— sunxi jusb_debug.c

F— udc
|

|

|

|

|

|

|

|

L

F— sunxi udc board.c
F— sunxi \udc board.h
F— sunxi_ude.c

— sunxi udc config.h
— sunxi_udc debug.c
F— sunxi_udc_debug.h
F— sunxi_udc_dma.c
L— sunxi udc dma.h
usbc

— usbc.c

F— usbc_dev.c

— usbc_i.h

L— usbc_phy.c

2.5 IXTHHESRS TR

Linux RiZigH T 2EM USB IRKGNiZFELR, USB BRAXRBAMEEN, G—FX2& ERaEEMH
—BIENILE, Linux AZMEVFHEEHR N EEMER USB 2441, TER Linux HZME
MAZGERNAEMR USB R4LEMHNTREE,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 10
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ushiZEIKEn
( Mass storage, CDC )

'

USB#Z'»

HiETlinuEnsEs

GadgetdXzh
{ file_storage.c, &0 )

y

Gadget APL

Linux usb3Ezh &

USB F&%*E
a. FMMEE
b. USB i&&
c. WiZHRII SHZET N
d. 518%XE,

2.6 Gadget ECE

USBZ&E

Gadget B#6E%E USB &&iTHIZEH USB i&#&, RIBRANINERE, EEE PC FrIUER
mass storage. uac Fi&#&H, Linux BR4% gadget 1&%2, BRENEERZENT:
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2.6.1 FIARNZEE

227 “USB functions configurable through configfs” FiEREEMINEE,

fig - Linux/armé4 4.9.191 Kernel Configuration

bvice Drivers > USB support > USB Gadget Support

USB Gadget Support
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes features. Press
<Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

-- USB Gadget Support

Debugging messages (DEVELOPMENT)

Debugging information Files (DEVELOPMENT)

Debugging information files in debugfs (DEVELOPMENT)
Maximum VBUS Power usage (2-500 mA)

Number of storage pipeline buffers

ISB_Pari I e e —

1

1

1

)

)

> USB_functions configurable through configrs|
Seneric serial bulk in/ou

1 Abstract Control Model (CDC ACM)

] Object Exchange Model (CDC OBEX)

1 Network Control Model (CDC NCMy

1 Ethernet Control Model (CDC ECM)

1 Ethernet Control Model (CDC ECM) subset

1 RNDIS

1 Ethernet Emulation Model (EEM)

1 Mass storage

] Loopback and sourcesink function (for testing)

i Function filesystem (FunctionFS)

i MTP gadget

i PTP gadget

1 Accessory gadget

] Uevent notification of Gadget state

1 HID function

1 Printer function

>  USB Gadget Drivers

<Exit > <Help> <Save> < load >

2.6.2 linux-4.x USB Gadget EC&RiZ

Linux-4.x {8 configfs #2252 composite gadget TheE, EARIZWT:

mount -t configfsinone /sys/kernel/config
1. Eirgadgets, H+E5 ANgadgetfJPID. VID. FHSHFEE
mkdir /sys/kernel/config/usb gadget/gl
echo "VID" > /sys/kernel/config/usb gadget/gl/idVendor
echo "PID" > /sys/kernel/config/usb gadget/gl/idProduct
mkdir /sys/kernel/config/usb gadget/gl/strings/0x409
echo "manufacturer" > /sys/kernel/config/usb gadget/gl/strings/0x409/manufacturer
echo "product"'> /sys/kernel/config/usb gadget/gl/strings/0x409/product
2. EirgadgettBXEgEconfigurations
mkdir /sys/kernel/config/usb.gadget/gl/configs/c.1
echo Oxcd > /sys/kernel/config/usb gadget/gl/configs/c.1l/bmAttributes
echo 500 > /sys/kernel/config/usb _gadget/gl/configs/c.1/MaxPower
mkdir /sys/kernel/config/usb gadget/gl/configs/c.1/strings/0x409
3. EiTheEfunctions
mkdir /sys/kernel/config/usb gadget/gl/functions/<name>.<instance name>
B <name> function name
<instance name>FEF&H
4. BIUNREMECE R B
1n -s /sys/kernel/config/usb gadget/gl/functions/<name>.<instance name> /sys/kernel/config/
usb gadget/gl/configs/c.1
5. ffiEgadget
echo <udc name> > UDC

W Gadget IHRERVECE S X ILMIR.

WRINFE © HRB2ERRRNERAR. RE—IF 12



O O OO Ul ks WN -~

—_

OO0 Uk WN -

=== =
B W N~ O ©

—_
@)

YUl W DN

@LWIMIER
: KRER: W

2.7 inRECE

£ Gadget EEEfEAIER, AJRBEIERNRIANEELS AT EZRERTRNERL, HEXNHRH
TEEHREER. AIZZRENERETENR. BENBHERANPHIER, SEWERFET
i REITIECREI AL, SREIABRBRERR fifo X/, ImREM, mRAME.

2.7.1 m= fifo K/

LlakFE& A5
static const struct sw udc fifo ep fifo[] = {
{epOname, 0, 512, 0},/*name, fifo addr, fifo size, double fifo*/
{eplin bulk name, 512, 512, 0},
{eplout bulk name, 1024, 512, 0},
{ep2in bulk name, 1536, 512, 0},
{ep2out_bulk name, 2048, 512, 0},
{ep3 _iso name, 2560, 1024, 0},
{ep4 _int name, 3584, 512, 0},

2.7.2 mRBEMS

.ep[2] = {
.num = 5
.ep = {
.name = eplout_bulk_name,
.ops = &sunxi udc_ep /ops,
.maxpacket = SW UDC EP FIFO SIZE,

.maxpacket limit = SW UDC/EP_FIFO SIZE,
.caps. = USB_EP_CAPS(USB EP_CAPS TYPE_BULK,
USB_EP_CAPS.DIR OUT),

}

.dev = &sunxi_udc,
.bEndpointAddress = (USB DIR OUT | 1),
.bmAttributes = USB_ENDPOINT XFER BULK,

}I

2.7.3 EXimRRIEE

ep fifo in[i] = {n} i: the physic ep index, n: ep fifo's index for the ep

*
*
* eg: ep fifo in[2] = {3} ===> ep2 in is in ep fifo[3]
*
F3

ep3 iso name and ep4 int name cannot be tx or rx simultaneously.

IR © HiB2EREROBIRAR. RE—INF 13
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7 *

8| *

9| static const int ep fifo in[] = {0, 1, 3, 5, 6, 7};
10| static const int ep fifo out[] = {0, 2, 4, 5, 6, 8};
11k

2.8 I AFE
2.8.1 AT =
2.8.1.1 USBO f@AitH=

#E USBO =Zai Role

[cat /sys/devices/platform/soc/usbc@/otg role

Fptie® Host &3

[cat /sys/devices/platform/soc/usbc@/usb host

F i E Device &3

[cat /sys/devices/platform/soc/usbcO/usb device

2.8.1.2 USB1 AiRT=

ENFEHIKEN

BT TR en S EI VIR T R RIS BRI

find -name ehci enable
find -name ohci enable

SARIRIE ERER, e SEIEENIKE) (U t5 FERH)

echo 0 > sys/devices/platform/soc/5200000.ehcil-controller/ehci _enable
echo 0 > sys/devices/platform/soc/5200000.0hcil-controller/ohci enable

INEENIKEN

B TR L EI ENIRETT R B XS ERIZ

find -name ehci enable
find -name ohci enable
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ARIRIE LRER, T asSmEENIKE) (M t5 FaRfl)

echo 1 > sys/devices/platform/soc/5200000.ehcil-controller/ehci enable
echo 1 > sys/devices/platform/soc/5200000.0hcil-controller/ohci enable

2.8.2 HRENIH

2.8.2.1 USB Device ERE;M#

%XEXotg_ed testhAyi&fZpath

find /sys/ -name otg ed test

X EREEr <

echo test pack > path/otg ed test

2.8.2.2 USB Host IREMi

JREXed testHUE&{Epath

find /sys/ -name ed test

MR ERE ar <

echo test pack > path/ed test
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g MXHEER: WE

3.1 e

3.1.1 USB EXINgEREHE

3.1.1.1 USB Host EXEREHESE

o BHJL USB @&t HI13) USB @EASHRE.
o ZERJUR USB G4itit, Hi1M3 USB S4M0AM,

o ZIJLA PC ENMABERISKL, FASEXLE, &7E PC BHEREHREK, WIANER,
o BEEMHAEZ USB O, RiXFAFFHTNIHAM USB OBIENINRERSER,

o 1€ USB OYMEIMITHER USB-HUB. 1%, BI§ USB 1&&E#%% USB-HUB L, #

INENIEEREER,
o HHIAENIEENZAMBSo
(1) &7 USBO O, Nah@EdinFazteiA:

[ cat /sys/devices/platform/soc/usbc@/otg role

(2) &» USB1 O, en@ITAHEIA:

cat sys/devices/platform/soc/5200000.ehcil-controller/ehci _enable
cat sys/devices/platform/soc/5200000.0hcil-controller/ohci enable
E70, NEHENZHOS IR,

o EFINE Host I¥5h, MIALEIITHEERTIES,
(1) &R USBO O, Ma@IMTFA:
AR 1 BJHER OTG £,
A 2: FoptHEEl Host 3,
(2) &» USB1 O, Me@&dENEIREh. BINEIRL.

o Xftt SDK BB S5 &MARBIIBHEWT, HIARBEEEHEIRN.

BRRZA.
o HIEER, i USB SiXREEEER,
o EREMHAFEY, AIRXFATRESH.

=

o AFEFHEHT, DAIFTENHLINERERFMINEERRFIEXTFS, HHTHL, BIARS

WRAFRE © BseEREROERAE. RE—TNF
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MHER: WE

3.1.1.2 USB Device X FEHEL R

ZJ1 PC ENMAERIBN, HERT3 PC AYRL.
ZERJUR USB L4iiERANIL, HBRT 3 USB L4ipvinli,

faik Device REh@EMEMIN, EHEIINTAR:
(1) @ Log:

[ 104.732695] insmod device driver
[ 104.732695]
device chose finished!

(2) BITTREEZA Roleo

EHINE Device X5, HIALNINEREMEER,
(1) Z=HriEtk USB 4,
(2) Foht)ie®) Device o

Xttt SDK IS &M AGHAEEENT, BIABEEER &,

=)
FFrbo

HIFEN, #IA USB S RRERSER.

=

ERFGT, 23TENHINERERFMINEEERFBXFESR, FHHEITHEL, WINRS

WRAFRE © BseEREROERAE. RE—TNF
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MXHEER: WE

4.1 Linux-4.x Gadget E2& R

4.1.1 /)W mass storage

dd if=/dev/zero of=/dev/a.bin bs=1M count=100

mount -t configfs none /sys/kernel/config

mkdir /sys/kernel/config/usb gadget/gl

echo "0x18d1" > /sys/kernel/config/usb _gadget/gl/idVendor

echo "0x0001" > /sys/kernel/config/usb gadget/gl/idProduct

mkdir /sys/kernel/config/usb gadget/gl/strings/0x409

mkdir /sys/kernel/config/usb gadget/gl/functions/mass storage.usbO

echo /dev/a.bin > /sys/kernel/config/usb gadget/gl/functions/mass/storage.usb0/lun.0/file

mkdir /sys/kernel/config/usb gadget/gl/configs/c.1

echo Oxcd > /sys/kernel/config/usb gadget/gl/configs/c.l/bmAttributes

echo 500 > /sys/kernel/config/usb _gadget/gl/configs/c¢.1/MaxPower

mkdir /sys/kernel/config/usb gadget/gl/configs/c.1l/strings/0x409

1n -s /sys/kernel/config/usb gadget/gl/functions/mass storage.usb0/ /sys/kernel/config/
usb gadget/gl/configs/c.1/

1s /sys/class/udc/ | xargs &cho > /sys/kernel/config/usb gadget/gl/UDC

(D 5588
WMRF/EWM lun, £ functions/mass_storage.usb0 F:
mkdir lun.1
mkdir lun.2

4.1.2 /Ml cdrom

mount -t configfs none /sys/kernel/config

mkdir /sys/kernel/config/usb gadget/gl

echo "0x1f3a" > /sys/kernel/config/usb _gadget/gl/idVendor

echo "Oxadac" > /sys/kernel/config/usb gadget/gl/idProduct

mkdir /sys/kernel/config/usb gadget/gl/strings/0x409

mkdir /sys/kernel/config/usb gadget/gl/configs/c.1

echo 0xc® > /sys/kernel/config/usb gadget/gl/configs/c.1l/bmAttributes

echo 500 > /sys/kernel/config/usb gadget/gl/configs/c.1l/MaxPower

mkdir /sys/kernel/config/usb gadget/gl/configs/c.1/strings/0x409

mkdir /sys/kernel/config/usb gadget/gl/functions/mass storage.usb0O

echo 1 > /sys/kernel/config/usb gadget/gl/functions/mass storage.usb@/lun.0/cdrom

echo /tmp/phoenixcard.iso > /sys/kernel/config/usb gadget/gl/functions/mass storage.usb0/
lun.0/file

1n -s /sys/kernel/config/usb gadget/gl/functions/mass storage.usb@/ /sys/kernel/config/
usb_gadget/gl/configs/c.1/mass_storage.usb0

ls /sys/class/udc/ | xargs echo > /sys/kernel/config/usb gadget/gl/UDC

WRAFRE © BseEREROERAE. RE—TNF
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: SRR R

[0 388
/tmp/phoenixcard.iso RiBLIRERER.

4.1.3 /Wi UAC1

mount -t configfs none /sys/kernel/config

mkdir /sys/kernel/config/usb gadget/gl

echo "0x1d61" > /sys/kernel/config/usb gadget/gl/idVendor

echo "0x0101" > /sys/kernel/config/usb gadget/gl/idProduct

mkdir /sys/kernel/config/usb gadget/gl/strings/0x409

mkdir /sys/kernel/config/usb gadget/gl/functions/uacl.usb0O

mkdir /sys/kernel/config/usb _gadget/gl/configs/c.1

echo OxcO > /sys/kernel/config/usb gadget/gl/configs/c.1l/bmAttributes

echo 500 > /sys/kernel/config/usb gadget/gl/configs/c.1l/MaxPower

mkdir /sys/kernel/config/usb gadget/gl/configs/c.1/strings/0x409

1n -s /sys/kernel/config/usb gadget/gl/functions/uacl.usb@/ /sys/kernel/config/usb_gadget/
gl/configs/c.1/

ls /sys/class/udc/ | xargs echo > /sys/kernel/config/usb gadget/gl/UDC

4.1.4 /Mlfg UAC2

mount -t configfs none /éys/kérnel]éonfig

mkdir /sys/kernel/config/usb gadget/gl

echo "0x1d61" > /sys/kernel/config/usb gadget/gl/idVendor

echo "0x0101" > /sys/kernel/config/usb gadget/gl/idProduct

mkdir /sys/kernel/config/usb gadget/gl/strings/0x409

mkdir /sys/kernel/config/usb gadget/gl/functions/uac2.usb0

mkdir /sys/kernel/config/usb gadget/gl/configs/c.1

echo OxcO > /sys/kernel/config/usb gadget/gl/configs/c.1l/bmAttributes

echo 500 > /sys/kernel/config/usb gadget/gl/configs/c.1l/MaxPower

mkdir /sys/kernel/config/usb gadget/gl/configs/c.1/strings/0x409

1n -s /sys/kernel/config/usb gadget/gl/functions/uac2.usb@/ /sys/kernel/config/usb _gadget/
gl/configs/c.1/

1s /sys/class/udc/ | xargs echo > /sys/kernel/config/usb gadget/gl/UDC

4.1.5 /Mg UVC

mount -t configfs none /sys/kernel/config

mkdir /sys/kernel/config/usb gadget/gl

echo "Ox1f3a" > /sys/kernel/config/usb gadget/gl/idVendor

echo "0x100d" > /sys/kernel/config/usb gadget/gl/idProduct

mkdir /sys/kernel/config/usb gadget/gl/strings/0x409

mkdir /sys/kernel/config/usb _gadget/gl/functions/uvc.usb0O

mkdir -p /sys/kernel/config/usb gadget/gl/functions/uvc.usb@/streaming/mjpeg/m/720p

echo 1280 > /sys/kernel/config/usb gadget/gl/functions/uvc.usb@/streaming/mjpeg/m/720p/
wWidth

echo 720 > /sys/kernel/config/usb _gadget/gl/functions/uvc.usb0/streaming/mjpeg/m/720p/
wHeight
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echo 333333 > /sys/kernel/config/usb gadget/gl/functions/uvc.usb@/streaming/mjpeg/m/720p/
dwFrameInterval

echo 333333 > /sys/kernel/config/usb_gadget/gl/functions/uvc.usb0/streaming/mjpeg/m/720p/
dwDefaultFrameInterval

echo 442368000 > /sys/kernel/config/usb gadget/gl/functions/uvc.usb0/streaming/mjpeg/m/720p
/dwMinBitRate

echo 442368000 > /sys/kernel/config/usb gadget/gl/functions/uvc.usb0/streaming/mjpeg/m/720p
/dwMaxBitRate

echo 1843200 > /sys/kernel/config/usb_gadget/gl/functions/uvc.usb0/streaming/mjpeg/m/720p/
dwMaxVideoFrameBufferSize

mkdir /sys/kernel/config/usb gadget/gl/functions/uvc.usb0/streaming/header/h

1n -s /sys/kernel/config/usb gadget/gl/functions/uvc.usb0/streaming/mjpeg/m/ /sys/kernel/
config/usb gadget/gl/functions/uvc.usb@/streaming/header/h/

1n -s /sys/kernel/config/usb gadget/gl/functions/uvc.usb0/streaming/header/h/ /sys/kernel/
config/usb gadget/gl/functions/uvc.usb0/streaming/class/fs

1n -s /sys/kernel/config/usb gadget/gl/functions/uvc.usb0/streaming/header/h/ /sys/kernel/
config/usb gadget/gl/functions/uvc.usb®/streaming/class/hs

mkdir /sys/kernel/config/usb _gadget/gl/functions/uvc.usb0/control/header/h

1n -s /sys/kernel/config/usb gadget/gl/functions/uvc.usb0@/control/header/h/ /sys/kernel/
config/usb gadget/gl/functions/uvc.usb@/control/class/fs/

1n -s /sys/kernel/config/usb gadget/gl/functions/uvc.usb0@/control/header/h/ /sys/kernel/
config/usb gadget/gl/functions/uvc.usb®/control/class/ss/

mkdir /sys/kernel/config/usb gadget/gl/configs/c.1

echo Oxcd > /sys/kernel/config/usb gadget/gl/configs/c.1l/bmAttributes

echo 500 > /sys/kernel/config/usb gadget/gl/configs/c.1/MaxPower

mkdir /sys/kernel/config/usb gadget/gl/configs/c.1/strings/0x409

1n -s /sys/kernel/config/usb gadget/gl/functions/uvc.usb0/ /sys/kernek/config/usb gadget/gl
/configs/c.1/

1s /sys/class/udc/ | xargs echo. > /sys/kernel/config/usb' gadget/gl/UDC

4.1.6 /M HID

mount -t configfs none /sys/kernel/config/

mkdir /sys/kernel/config/usb _gadget/gl

echo 0x0525 >/sys/kernel/config/usb gadget/gl/idVendor

echo Oxadac >/sys/kernel/config/usb/gadget/gl/idProduct

mkdir /sys/kernel/config/usb gadget/gl/strings/0x409

mkdir /sys/kernel/config/usb gadget/gl/functions/hid.usb0

echo 512 >/sys/kernel/config/usb gadget/gl/functions/hid.usb@/report length

echo -ne <report desc> >/sys/kernel/config/usb gadget/gl/functions/hid.usb0/report desc

mkdir /sys/kernel/config/usb _gadget/gl/configs/c.1

echo 0xc0® >/sys/kernel/config/usb gadget/gl/configs/c.1l/bmAttributes

echo 500 >/sys/kernel/config/usb _gadget/gl/configs/c.1l/MaxPower

mkdir /sys/kernel/config/usb gadget/gl/configs/c.1/strings/0x409

1n -s /sys/kernel/config/usb gadget/gl/functions/hid.usb0/ /sys/kernel/config/usb gadget/gl
/configs/c.1/

ls /sys/class/udc/ | xargs echo > /sys/kernel/config/usb gadget/gl/UDC

(0 388
report_desc HRIEFRBE N,
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4.1.7 /4 rndis

mount -t configfs none /sys/kernel/config

mkdir /sys/kernel/config/usb gadget/gl

echo "Ox1f3a" > /sys/kernel/config/usb gadget/gl/idVendor

echo "0Ox200a" > /sys/kernel/config/usb gadget/gl/idProduct

mkdir /sys/kernel/config/usb gadget/gl/strings/0x409

mkdir /sys/kernel/config/usb gadget/gl/functions/rndis.usb0

mkdir /sys/kernel/config/usb _gadget/gl/configs/c.1

echo 0xc® > /sys/kernel/config/usb gadget/gl/configs/c.1l/bmAttributes

echo 500 > /sys/kernel/config/usb gadget/gl/configs/c.1l/MaxPower

mkdir /sys/kernel/config/usb gadget/gl/configs/c.1l/strings/0x409

1n -s /sys/kernel/config/usb gadget/gl/functions/rndis.usb0/ /sys/kernel/config/usb gadget/
gl/configs/c.1/rndis.usb0@

1s /sys/class/udc/ | xargs echo > /sys/kernel/config/usb gadget/gl/UDC

4.1.8 /MMl acm

mount -t configfs none /sys/kernel/config

mkdir /sys/kernel/config/usb gadget/gl

echo "Ox1f3a" > /sys/kernel/config/usb gadget/gl/idVendor

echo "0x0007" > /sys/kernel/config/usb gadget/gl/idProduct

mkdir /sys/kernel/config/usb gadget/gl/strings/0x409

mkdir /sys/kernel/config/usb gadget/gl/functions/acm.usb0

mkdir /sys/kernel/config/usb gadget/gl/configs/c.1

echo 0xc® > /sys/kernel/config/usb gadget/gl/configs/c.1l/bmAttributes

echo 500 > /sys/kernel/config/usb gadget/gl/configs/c.1l/MaxPower

mkdir /sys/kernel/config/usb gadget/gl/configs/c.1/strings/0x409

1n -s /sys/kernel/config/usb gadget/gl/functions/acm.usb0/ /sys/kernel/config/usb_gadget/gl
/configs/c.1/acm.usbO

ls /sys/class/udc/ | xargs echo > /sys/kernel/config/usb gadget/gl/UDC

4.1.9 /Ml adb

mount -t configfs none /sys/kernel/config

mkdir /sys/kernel/config/usb gadget/gl

echo "0x18d1" > /sys/kernel/config/usb gadget/gl/idVendor

echo "0x0002" > /sys/kernel/config/usb gadget/gl/idProduct

mkdir /sys/kernel/config/usb gadget/gl/strings/0x409

echo "20080411" > /sys/kernel/config/usb _gadget/gl/strings/0x409/serialnumber

echo "Android" > /sys/kernel/config/usb gadget/gl/strings/0x409/manufacturer

mkdir /sys/kernel/config/usb gadget/gl/functions/ffs.adb

mkdir /sys/kernel/config/usb gadget/gl/configs/c.1

echo Oxcd > /sys/kernel/config/usb gadget/gl/configs/c.1l/bmAttributes

echo 500 > /sys/kernel/config/usb _gadget/gl/configs/c.1/MaxPower

mkdir /sys/kernel/config/usb gadget/gl/configs/c.1/strings/0x409

1n -s /sys/kernel/config/usb gadget/gl/functions/ffs.adb/ /sys/kernel/config/usb gadget/gl/
configs/c.1/ffs.adb

mkdir /dev/usb-ffs

mkdir /dev/usb-ffs/adb

mount -0 uid=2000,9id=2000 -t functionfs adb /dev/usb-ffs/adb/
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1s /sys/class/udc/ | xargs echo > /sys/kernel/config/usb gadget/gl/UDC

4.1.10 /)% mass storage+adb

mount -t configfs none /sys/kernel/config

mkdir /sys/kernel/config/usb gadget/gl

echo "0x18d1" > /sys/kernel/config/usb gadget/gl/idVendor

echo "0x0003" > /sys/kernel/config/usb gadget/gl/idProduct

mkdir /sys/kernel/config/usb gadget/gl/strings/0x409

echo "20080411" > /sys/kernel/config/usb gadget/gl/strings/0x409/serialnumber

echo "Android" > /sys/kernel/config/usb gadget/gl/strings/0x409/manufacturer

mkdir /sys/kernel/config/usb gadget/gl/functions/ffs.adb

mkdir /sys/kernel/config/usb gadget/gl/functions/mass storage.usb0O

echo ${BLOCK PATH} > /sys/kernel/config/usb gadget/gl/functions/mass_storage.usb0/lun.0/
file

mkdir /sys/kernel/config/usb gadget/gl/configs/c.1

echo Oxcd > /sys/kernel/config/usb gadget/gl/configs/c.1l/bmAttributes

echo 500 > /sys/kernel/config/usb _gadget/gl/configs/c.1/MaxPower

mkdir /sys/kernel/config/usb gadget/gl/configs/c.1/strings/0x409

1n -s /sys/kernel/config/usb gadget/gl/functions/ffs.adb/ /sys/kernel/config/usb gadget/gl/
configs/c.1l/ffs.adb

1n -s /sys/kernel/config/usb gadget/gl/functions/mass storage.usb@/«/sys/kernel/config/
usb _gadget/gl/configs/c.1l/mass_storage.usb0®

mkdir /dev/usb-ffs

mkdir /dev/usb-ffs/adb

mount -0 uid=2000,9id=2000 -t functionfs adb #dev/usb:ffs/adb/

1s /sys/class/udc/ |«xargs echo > /sys/kernel/config/usb gadget/gl/UDC

4.1.11 /Ml uvc+uacl

mount -t configfs none /sys/kernel/config

mkdir /sys/kernel/config/usb gadget/gl

echo "0Ox1f3a" > /sys/kernel/config/usb gadget/gl/idVendor

echo "0x100d" > /sys/kernel/config/usb gadget/gl/idProduct

mkdir /sys/kernel/config/usb gadget/gl/strings/0x409

mkdir /sys/kernel/config/usb gadget/gl/functions/uacl.usb®

mkdir /sys/kernel/config/usb gadget/gl/functions/uvc.usb@

mkdir -p /sys/kernel/config/usb _gadget/gl/functions/uvc.usb@/streaming/mjpeg/m/720p

echo 1280 > /sys/kernel/config/usb gadget/gl/functions/uvc.usb0/streaming/mjpeg/m/720p/
wWidth

echo 720 > /sys/kernel/config/usb gadget/gl/functions/uvc.usbO/streaming/mjpeg/m/720p/
wHeight

echo 333333 > /sys/kernel/config/usb gadget/gl/functions/uvc.usb@/streaming/mjpeg/m/720p/
dwFrameInterval

echo 333333 > /sys/kernel/config/usb_gadget/gl/functions/uvc.usb0/streaming/mjpeg/m/720p/
dwDefaultFrameInterval

echo 442368000 > /sys/kernel/config/usb gadget/gl/functions/uvc.usb0/streaming/mjpeg/m/720p
/dwMinBitRate

echo 442368000 > /sys/kernel/config/usb gadget/gl/functions/uvc.usb0/streaming/mjpeg/m/720p
/dwMaxBitRate

echo 1843200 > /sys/kernel/config/usb_gadget/gl/functions/uvc.usb0/streaming/mjpeg/m/720p/
dwMaxVideoFrameBufferSize
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mkdir /sys/kernel/config/usb gadget/gl/functions/uvc.usb0/streaming/header/h

1n -s /sys/kernel/config/usb gadget/gl/functions/uvc.usb0/streaming/mjpeg/m/ /sys/kernel/
config/usb gadget/gl/functions/uvc.usb@/streaming/header/h/

1n -s /sys/kernel/config/usb gadget/gl/functions/uvc.usb0/streaming/header/h/ /sys/kernel/
config/usb gadget/gl/functions/uvc.usb®/streaming/class/fs

1n -s /sys/kernel/config/usb gadget/gl/functions/uvc.usb0/streaming/header/h/ /sys/kernel/
config/usb gadget/gl/functions/uvc.usb0/streaming/class/hs

mkdir /sys/kernel/config/usb gadget/gl/functions/uvc.usb@/control/header/h

1n -s /sys/kernel/config/usb gadget/gl/functions/uvc.usb@/control/header/h/ /sys/kernel/
config/usb gadget/gl/functions/uvc.usb®/control/class/fs/

1n -s /sys/kernel/config/usb gadget/gl/functions/uvc.usb®/control/header/h/ /sys/kernel/
config/usb gadget/gl/functions/uvc.usb@/control/class/ss/

mkdir /sys/kernel/config/usb gadget/gl/configs/c.1

echo OxcO > /sys/kernel/config/usb gadget/gl/configs/c.1l/bmAttributes

echo 500 > /sys/kernel/config/usb gadget/gl/configs/c.1/MaxPower

mkdir /sys/kernel/config/usb gadget/gl/configs/c.1/strings/0x409

1n -s /sys/kernel/config/usb gadget/gl/functions/uvc.usb0/ /sys/kernel/config/usb gadget/gl
/configs/c.1/

1n -s /sys/kernel/config/usb gadget/gl/functions/uacl.usb@/ /sys/kernel/config/usb _gadget/
gl/configs/c.1/

ls /sys/class/udc/ | xargs echo > /sys/kernel/config/usb gadget/gl/UDC

4.1.12 /W hid+cdrom

mount -t configfs none /sys/kernel/config

mkdir /sys/kernel/config/usb gadget/gl

echo "Ox1f3a" > /sys/kernel/config/usb gadget/gl/idVendor

echo "Oxadac" > /sys/kernel/econfig/usb gadget/gl/idProduct

mkdir /sys/kernel/config/usb gadget/gl/strings/0x409

mkdir /sys/kernel/config/usb gadget/gl/configs/c.1

echo OxcO > /sys/kernel/config/usb gadget/gl/configs/c.1/bmAttributes

echo 500 > /sys/kernel/config/usb gadget/gl/configs/c.1l/MaxPower

mkdir /sys/kernel/config/usb gadget/gl/configs/c.1/strings/0x409

mkdir /sys/kernel/config/usb gadget/gl/functions/hid.usb0

mkdir /sys/kernel/config/usb gadget/gl/functions/mass storage.usb0

echo 512 >/sys/kernel/config/usb gadget/gl/functions/hid.usb0/report length

echo -ne <report desc> >/sys/kernel/config/usb gadget/gl/functions/hid.usb@/report desc

1n -s /sys/kernel/config/usb gadget/gl/functions/hid.usb0/ /sys/kernel/config/usb gadget/gl
/configs/c.1/hid.usb0O

echo 1 > /sys/kernel/config/usb _gadget/gl/functions/mass storage.usb0/lun.0/cdrom

echo /tmp/phoenixcard.iso > /sys/kernel/config/usb gadget/gl/functions/mass storage.usb0/
lun.0/file

1n -s /sys/kernel/config/usb gadget/gl/functions/mass storage.usb0/ /sys/kernel/config/
usb gadget/gl/configs/c.1l/mass storage.usb®

1s /sys/class/udc/ | xargs echo > /sys/kernel/config/usb gadget/gl/UDC
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4.1.13 /W rndis+adb

mount -t configfs none /sys/kernel/config

mkdir /sys/kernel/config/usb gadget/gl

echo "0x18d1" > /sys/kernel/config/usb gadget/gl/idVendor

echo "0x0010" > /sys/kernel/config/usb gadget/gl/idProduct

mkdir /sys/kernel/config/usb gadget/gl/strings/0x409

mkdir /sys/kernel/config/usb gadget/gl/functions/ffs.adb

mkdir /sys/kernel/config/usb gadget/gl/functions/rndis.usb0

mkdir /sys/kernel/config/usb gadget/gl/configs/c.1

echo 0xc® >/sys/kernel/config/usb gadget/gl/configs/c.1/bmAttributes

echo 500 >/sys/kernel/config/usb gadget/gl/configs/c.1l/MaxPower

mkdir /sys/kernel/config/usb _gadget/gl/configs/c.1/strings/0x409

1n -s /sys/kernel/config/usb _gadget/gl/functions/rndis.usb@/ /sys/kernel/config/usb gadget/
gl/configs/c.1/rndis.usb@

1n -s /sys/kernel/config/usb gadget/gl/functions/ffs.adb/ /sys/kernel/config/usb gadget/gl/
configs/c.1/ffs.adb

mkdir /dev/usb-ffs

mkdir /dev/usb-ffs/adb

mount -0 uid=2000,9id=2000 -t functionfs adb /dev/usb-ffs/adb/

1s/sys/class/udc/|xargs echo>/sys/kernel/config/usb gadget/g1l/UDC
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