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1.1 XHEfET

7T48 USB fRIRECEMIEIA T %o

1.2 BIRRE

USB RRF & 4P A 5o

1.3 ERAE

\No.,
]

& 1-1: SHFEmY IR

ALEA TN IXEH S5
Linux-4.9 drivers/usb/*
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: KiBNE QQ
>
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, {&3&8! FHixHI2sE0
OHCI Open Host Controller Interface, FHRENITHIZFED
=

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&

IRIXFE © HB2ERERHBIRAR. RE—INF 2



@LMIIIWEI?~

AT

1] usbcO:usbco@O {
2 device type = "usbc0";
3 compatible = "allwinner, sunxi-otg-manager";
4 usb _port type = <2>;
5 usb detect type ="<1>;
6 usb id gpio;
7 usb det vbus gpio;
8 usb _regulator io = "nocare";
9 usb wakeup suspend = <0>;
10 usb _luns = <3>;
11 usb serial unique = <0>;
12 usb serial number = "20080411";
13 rndis wceis = <1>;
14 status = "okay";
151}
16
17 | udc:udc-controller@®x05100000 {
18 compatible = "allwinner, sunxi-udgct;
19 reg = <0x0 0x05100000 0x0 O0x1000>, /*udc base*/
20 <0x0 Ox00000000 OxO0 O0x100>, /*sram base*/
21 <0x0 0x05200000 0x0 0x1000>; /*usbl base, for common circuit*/
22 interrupts = <GIC SPI 32 IRQ TYPE LEVEL HIGH>; /*i&&{EAIHkET*/
23 clocks = <&clk usbphy@>, <&clk usbotg>, <&clk usbehcil>, <&clk _usbphyl>; ‘/HgE IR+ /
24 status = "okay"; [XREEREIZIRE*/ §
251 }; S
26 ¥
27| ehci®:ehci®-controller@®x05101000 {
28 compatible = "allwinner,sunxi-ehci®@";
29 reg = <0x0 0x05101000 Ox0.OxFFF>, /*hci0O base*/
30 <0x0 0x00000000.0x0 0x100>,
31 <0x0 0x05100000 0x0 0x1000>,
32 <0x0 0x07010250 0x0_0x10>, g *pri€n base, for usb standby*/
33 <0x0 0x05200000 0x0 O0x1000>; | /*ushlsbase, for common circuit*/
34 interrupts = 4GIC_SPI 36 IRQ TYRE LEVEL HIGH>;
35 clocks = <&clk usbphy@>, <&clk usbehci®>, <&clk usbehcil>, <&clk usbphyl>;
36 hci _ctrl_no =<0>; /*EHEEHE00F51*/
37 status. = "okay";
381}
39
40 | ohci®:ohci®-controller@®x05101400 {
41 compatible = "allwinner,sunxi=6hci0";
42 reg = <0x0 0x05101000 BOX0 OXFFF>, /*hciO base*/
43 <Ox0 0x00000000-0x0 0x100>,
44 <0x0 0x05100000 0x0 0x1000>,
45 <0x0 0x07010250 0x0 0x10>, /*prcmhase, for usb standby*/
46 <0x0 0x05200000 0xO0 0x1000>;/*usbl base, for common circuit*/
47 interrupts = <GIC SPI 31 IRQ TYPE LEVEL HIGH>;
48 clocks = <&clk usbphy@>, <&clk usbohci®>, <&clk usbohcil>, <&clk usbphyl>;
49 hci ctrl no = <0>;
50 status = "okay";
ST}
e USB1 fd&
1] usbcl:usbcl@o {
2 device type = "usbcl";
3 usb regulator io = "nocare®;
4 usb wakeup suspend = <0>;

IRIXFE © HB2ERERHBIRAR. RE—INF
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status = "okay";

i

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 = z0x0 0x05200000 0x0 OXFFF>,
<0x0 0x00000000 0x0 0x100>;
<0x0 0x05100000 0x0 0x1000>,
<0x0 0x07010250 0Ox0 0x10>;
interrupts = <GIC SPI 34 TRQ TYPE LEVEL HIGH>;
clocks = <&clk usbphyl>, <&clk usbohcil>, <&clk usbohcil 12m>,

clk hosc>, <&clklosc>;
hci ctrl no = <1>;
status = "okay";

<&clk osc48md4>, <&

-

O
~§>

2.3.2 board.dts B2&EixAA

board.dts BFAREE— IREFEHISEER

(#0 demo &, perfl 1R%E) , EEHEEEE

[P

£B= FEM Device Tree MM EE R, FE soc. MrE K AZIRZASITN A board.dts BIAR
ZU0F:device/config/chips/soc/ configs/ {board}/$ { NiZhka=} /board.dts.

o USBO fd&
OV

usbcO:usbc@0 {

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

det vbus supply = <&usb power supply>;
usb wakeup suspend = <0>;

OXFfFfffff>;

usb _luns = <3>;

usb serial unique = <0>;

usb _serial number = "20080411";
rndis wceis = <1>;

status = "okay";

¥
(1) usb_port type: usbOOZRINHIIET(,
F0: devcietEx;

i

E1: hostiER;

IRIXFE © HB2ERERHBIRAR. RE—INF
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(2) usb_detect type: usbOotgiMiER,
B0: R,

E1: vbus/idi&ml;

B2: id/dpdmi&iml,

(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

(0 3588
E{EH usb standby &3, FEEMT:
1. IC ZIFiniZREs;
2, E5M 1 BR, HXEGIBITTIEEE (BEEIgT ) i&it;
3. E£MH 1. 2 BE, 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!";

ti

ehcil:ehcil-controller@®x05200000 {
drvvbus-supply = <&reg.tisbl vbus>;
}i
4
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>;
regulbator-enable-ramp-delay = <1000>;
enable-active-high;

WRAFRE © BBEERERHERAE. RE—TNF
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2.3.3 kernel menuconfig EC&i%RH

HANAZIRB R, $11T make ARCH=arm menuconfig (64 fiI*f&} make ARCH=arm64
menuconfig) HNEEFXRE, HIRUTTEIRE:

1%#F Device Drivers ETUENT—RECE, W TEFIT.

.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 --->
Q\Jl_ Q\}l_ Userspace binary formats ---= Q\,l— Q\Jl‘
. . Power management options ---> . .
c_;\\’ O_;\\' CPU Power Management ---> C)\’ c_;\\’
Q:b' Q:b' [*] Networking support ---> Q:b‘ Q:b'

Device Drivers -

QQ QQ . Firmware Drivers Q QQ

Q File systems ---> Q

[ 1 Virtualization

. Q Kernel hacking -- Q

Q Security options
Q -*- Cryptographic
Q Library routines” --->

@Q<><>
<>Q<> QQQ ‘
S S g
- ‘ -

2-1: Device Drivers JEIRED &

1%E4F USB support &I, #HNF—HKEEE, 10 FEFT.

- Linux/arm4 4.9.191 Kern figuration

e Drivers ——————— ool
ice Drivers

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

<Esc><Esc> to exit, <?> for </> for Search. Legel ilt-i e <> module capable

NS » NS
& - &

O e <&

1-wire support ---
ve Voltage Scaling class support ----
ard level reset or power off --->
Power 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 Su
<*> Miltimedia support
Graphics support -
< > Sound card support
HID support --->
(g1 USB support >}
< > Ultra Wideband devices ----
<*> MMC/SD/SDIO card support --->
< > Sony MemoryStick card support ----
[ 1 LED Support ----
[ 1 Accessibility support ----
[ 1 EDAC (Error Detection And Correction) reporting ----
[*] Real Time Clock --
[*] OMA Engine support --->
DMABUF options --->

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

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

2-2: USB Support &MEE

FIF N TRERIEDT, 0 TFEFAR.

WA © BSEERERHERAE. RE—TF 6
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Q<> 2-4: USB Suppo&ﬁﬁ%éﬂiﬁﬂﬁ 2 Q<>
<& <& <& <&
QQ Q<> QQ QQ
< . & . S _ O
1#t#¥ USB Gadget Support, #ANT—REEE, NTEFT.
* N N *
<>Q'%}@ <>°’§ <>%§ 0‘2’@@
O <& <& <&
<& <& <& &
& & <& &
0<> QQ <>0 0<>
Q<> <& <& <&
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< Auwim &F & WX
%é& & $ Xt wE

QQ
<&
QQ
&
& & S &
N 2-5: USB Gadget Support 3 RS N
<& <& <& <&
<& & <& <&
<& <& <& <&
00 <& < @<§
A FEMER, #E@%ﬁﬁﬂ%ﬂhﬂﬁﬁﬁ%ﬁ’gm%@ﬂﬁ, 0: BEEMET EF RS
Q<> “mass storage” g@g W B <><>
QQ
<&
QQ
&
& 2-6: USB Gadget Support i¥4i0E
# N\ USB Peripheral Controller, HiJF FEIE:
<& <& <& <&
<& <& <O <&
<& <& <& <&
<& & <& <&
0<> QQ <>0 0<>
Q<> <O <& <&
<& Wi © HELERRRIERAT. RE—IIF 8
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- Linux/an
rivers > USB UsB P 1 Controller
’ ’ USB Peripheral Controller
Arfow keys navigate the menu. <Enter> selects submenus ,4<> (or empty submenus ----). Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes featires.
n@*] built-in [ 1 excluded <M> module < > module ca%@ @

Esc><Esc> to exit, <?> for Help, </> for Search. Leg

<&

[<B> Faraday F0TG216 USB Peripheral Controllen]
< » feroflex Gaisler GRUSBDC USB Periph trnller Driver
< > Renesas R8A66597 USB Peripheral Cnn

<> PXA 27x

< > Marvell USB2.0 Device Controller

< > MARVELL PXA2128 USB 3.6 contri

< > Renesas M66592 USB Peripheral Gontroller

< > Broadcom USB3.0 device cnler 1P 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%, BP USB support, #AN SUNXI USB2.0 Dual Role contro]g:r support, FFiT
FRE®MR, NTEMfR. w

on
al Role Contro
SUNXI USB2.6 Dual Role Controller si

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

SUNXT .0 Mana:
SUNXI USB driver g messa
SUNXI USB driver db sot

< bxit > <{@l}l ; < 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

IRIXFE © HB2ERERHBIRAR. RE—INF 9
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drivers/usb/host/
— 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

|  F=='sunxi_usb_config.h
| b sunxi usb debug.h

|~ “L— sunxi_usb_typedef.h

F— Kconfig

— Makefile

— manager Y
— usbcO platform.c QQ
— usbc_platform.h ¥

|

|

| b usb hcd servers.c
| b usb hcd servers.h
| | usb_hw scan.c

| | usb_hw scan.h

| | usb_manager.c

| b usb managerth

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

L— sunxi jusb_debug.c

F— udc
|

|

|

|

|

|

|

|

L

—.sunxi udc_board.c
=" sunxi \udc_board.h
F— sunxi_ude.c

— sunxi udc config.h
F— sunxi_udc debug.c_.
F— sunxi_udc_debug.
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 RZiRH T 522/ USB RS2 FELR, USB RAXRBMEZEN, G—FX2& FRaEEM
—BIENILE, Linux AZMNEVIFHEEHR N EEMR USB 2441, TERZ Linux WZME
MAISERNAENE USB RELHWNREE,

WRIRFE © HRB2ERRRINERAE. RE—TIMF 10
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Q@ ( Mas&@}oraged CDC) Q@ {ﬁle_stora(g\@c, &20)
USB#) Gadget API
QQ
S & UsBEE
. B & ik
Linux usbiEz &

USB F&4%*E
a. g ]
N *
b. USBi&& @%@\% Q@é@
c. PR S RS
d. 5i§&RE <& &
<& <& <O
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QQ QQ QQ QQ
2.6 Gadget B8 S S
Gadget B#6E%E USB &&iTHIZEH USB i&#&, RIBRANINERE, EEE PC FrIUER
mass storage. uac Fi&#&, Linux BE4 gadget 132, BENEERETSE T
* * * *
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2.6.1 FTARNKEE

227 “USB functions configurable through configfs” FiEREEMINEE,

fig - Linux/armé4 4.9.191 Kernel Configuration
bvice Drivers > USB support > USB Gadget Support
>

USB Gaggat Support
Arrow keys navigate the menu. <Enter>.seélects submenus ---> (or empty submenus ----). nghljgl{{; letters are hotkeys. Pressing <Y> includes, <N> excl, <M> modularizes features. Press
<Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ 1 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 —

USB_functions configurable through configfs)
Seneric serial bulk in/ou
Abstract Control Model (CDC ACM)
Object Exchange Model (CDC OBEX)
Network Control Model (CDC NCMy
Ethernet Control Model (CDC ECM)
Ethernet Control Model (CDC ECM) subset

Ethernet Emulation Model (EEM)
Mass storage
Loopback and sourcesink function (for testing)

Function filesystem (FunctionFS)
MTP gadget

PTP gadget
Accessory gadget
Uevent notification of Gadget state
HID function

JQ?%;<¥§22 ;§§b R

O o5 o5
& &° &° >
& S S &

\ & & o

<Exit >  <Help> < sav@ < Load » Q
o)

1
1
1
)
)
>
1
1
1
1
1
1 FNDIS
1
1
1
1
1
1
]
1
1
1
>

2.6.2 linux-4.x/linux-5.4 USB Gadget fR& 7ii2

Linux-4.x/Linux-5.4 {#/ configfs #2Z25CH composite gadget Thak, AR T:
o #H configs:

mount -t conffa?s none /sy;7Eerne1/confié

A | X" 4 X" xQ"

EH TR Z [E1E/sys/kernel/config BR T4 usb_gadget/ER-

<§\/
e 21l gadgets:

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

I/ BRZE, ZBRTRERBEZEERR, XBMqRT gadget 1, — UDC RE—H
gadget, SNRIFHY SOC LEZ gadget, ALBIEZNxBR.

echo "vID" > /sys/kernel/config/usb:aadget/g1/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

\

IRIXFE © HB2ERERHBIRAR. RE—INF 12
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echo "product" > /sys/kernel/config/usb gadget/gl/strings/0x409/product

o Il gadget #8XECE configurations

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

o JEITINEE functions
mkdir /sig/kernel/config/usbfgadget/allfunctions/<name>.<instaﬁ€e name>

. function name : FEFHFE

o BUIBEHIAE A <>§
>

1n -s /sys/kernel/config/usb gadget/gl/functions/<name>. Sinstance name> /sys/kernel/config/
usb _gadget/gl/configs/c.1l

o {HEE gadget

echo <udc name;_; ubnc

B0 Gadget TIRENECE 5 NI M=o

2.7 Jﬁ'ﬁ,m@ﬂﬁ

£ Gadget EEEfEAIER, AREENGERNRIARELS AL EZRERTKIERL, HEN RS
TEEHRER. AIZZRENERETEN. itﬂll—:?ttg‘”‘,.\\EﬂzEJZqﬂli‘ﬁ Y= %%EJUEE’\JEPLE
i RFITIEIRENR], AEIAREERS fifo K/, mREMN, HRGM.

2.7.1 ims fifo K/

LlAkFEEHBI:

static’ const struct sw udc fiforep fifo[] = {
{epOname, 0, 512, 0},/*name, fifo addr, /fifo size, double fifo*/
{eplin bulk name, 512, 512, 0},
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{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 ImmRIEM

.ep[2] = {
.num =1,

.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),

B \
.dev &sunxi_udc, O
.bEndpointAddress (USB_DIR OUT | 1), \§>
.bmAttributes USB_ENDPOINT_ XFER_BULK,

}I
};

2.7.3 EXimR RIS [E]

s )

/**

*

ep £To in[@l = {n} i: the physic ep index, n: ep fifo's ifdex for the ep

eg: ep fifo WA2] = {3} === ep2’in is in ep fifo[3]

* X XK *

ep3 iso name and ep4§iﬁ?7name cannot be tx or rxCsimultaneously.

&

static const int<ep fifo in[] = {0, 1, 3, 5,6, 7};
static const int ep fifo out[] = {0, 2, 4, 5, 6, 8};
13
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AT

2.8 A A Z*
2.8.1 ARTR
2.8.1.1 USBO AT =

#%& USBO H#i Role

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

Faht)iiE) Host EI

[cat /sys/devices/platform/soc/usbc0/usb_host

F i3] Device &,

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

2.8.1.2 USBI1 #AiXTS

ENEEHIKEN
BT Tk en < B E A IREH 1T 5= S X 57 %S

find -name ehci enable
find -name ohci enable

PAEIRIE LARER, 0T an<SEBENIEE) (U t5 Fafl)

echo 0 > sys/devices/platform/soc/5200000.ehcil-controller/ehci _enable
echo 0 > sys/devices/platform/soc/5200000.o0hcil-controller/ohci enable

INEENIKEN

B TR en L EI ENIRETT RIS ERIZ

find -name ehci enable
find -name ohci_enable

ARIRIE LRER, LTS mMEENIKE) (X t5 FaRfl)

echo 1 >"sys/devices/platform/soc/5200000.ehcil-controller/ehci enable
echo 1"> sys/devices/platform/soc75200000.ohcil-controller/ohci enable

IRIXFE © HB2ERERHBIRAR. RE—INF
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2.8.2 BREIM=

2.8.2.1 USB Device ERE;Miz®

*Elotg ed testByi&fEpath

find /sys/ -name otg ed test

MR ERE ar <

echo test pack > path/otg ed test

2.8.2.2 USB Host IREMiz®

FKEXed “testMyE&fZpath

find /sys/ -name ed test
MIXBRE 6 <

echo test pack > path/ed test

WRIRFE © HRB2ERRRINERAE. RE—TIMF 16
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3.1 e

3.1.1 USB EXINgEREHE

3.1.1:1 USB Host EXEREHELE

o BHJL USB i@&iL, HIEN3) USB @EAS MR,

o SERJUR USB G403, HI1M3 USB S4MAE, s

<
o ZIJLA PC EHNMEREMNKL, fERBEILL, &% PC BRI, WIANEE,
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, Nal@:dinFastaiA:

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

(2)¢%&7 USB1 O, @I FAHEIA:

cat sys/devices/platform/soc/5200000.ehcil-controller/ehci enable
cat sys/devices/platfgrm/soc/SZOOOOO.ohcil-controller/ohcifenable
EA0, M3EMEHos IR,

o EFINE Host IK5h, 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 HIMBER, Mid USB ERREREER,
o BREMHFEY, AIRXFTRESH.

=

o AFEFHEHT, DAIFTENHLINERERFMINEERRFIEXTFS, HHTHL, BIARS

WRAFRE © BBEERERHERAE. RE—TNF
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3.1.1.2 USB Device 4R EHEL R

ZRJ1L PC ENMSAERIBNI, HERT3 PC AYRL,
ZERJUR USB L4iiERANL, HBR1T 3] USB L4invinld,

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

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

(2) BITTREEZA Roleo

EHINE Device X%, HiIALNINEEREMEER,
(1) EHiEk USB 4,
(2) Fohtie®) Device &,

Xttt SDK IS &M A GHNAEEENT, BIABEEER &,

=38 |

HIFEN, #IA USB S RRERSER.

=

EHFEHT, DITENEINERERFMNEEERFIBXFTEESE, #é@ﬁiﬂ‘tt, HIARS

WRAFRE © BBEERERHERAE. RE—TNF
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4.1 Linux-4.x Gadget E2& R

4.1.1 /)W mass storage

dd if=/dév/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.usb@ O
echo /dev/a.bin > /sys/kernel/config/usb_gadget/g1/functions/mass_storagé?ust/lun.O/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 /Wi cdrom

mount -t configfé\ﬁone /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 7sys/kernel/config/usb gadget/gl/functions/mass storage.usb@/ /sys/kernel/config/
usb gadget/gl/configs/c.1l/mass storage.usb0®

ls /sys/class/udc/ | xargs <echo > /sys/kernel/config/usb gadget/gl/UDC
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[0 388
/tmp/phoenixcard.iso {RIEEMERER.

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.usb0/ /sys/kernel/config/usb_gadget/
gl/configs/c.1/
s /sys/class/udc/ | xargs echo > /sys/kernel/config/usb_gadget/g1/UDC

4.1.4 /A 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 Oxc@_> /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/strings7/0x409

In -s /sys/kernel/config/usb-gadget/gl/functions/uac2.usb0®/ /sys/kernel/config/usb gadget/
| gl/configs/c.1/
"ls /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/caontrol/header/h/ /sys/kernel/
config/usb gadget/gl/functions/uvc.usb@/control/class/fs/
ln> -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 Xy
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/configZusb gadget/gl/functions/hid.usb@
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 ysys/kernellconfig
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.usbh®
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 - O
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 /MW 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 7dev/usb-ffs
mkdir /dev/usb-ffs/adb
| <mount -o 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 Oxc® > /sys/kernel/config/usb gadget/gl/configs/c.1/bmAttributes
\>echo 500 > /sys/kernel/config/usb gadget/gl/configs/c.1/MaxPower
mkdir /sys/kernel/config/usb gadget/gl/configs/c.l/strings/0x409

1n -s /sys/kernel/config/usb gadget/gl/functions/ffs.adb/ /sys/kernel/conﬁgg/usb_gadget/g1/

configs/c.1l/ffs.adb

1n -s /sys/kernel/config/usb gadget/gl/functions/mass storage.usb0/ /sy§7kernel/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/kernéi)config
mkdir /sys/kernel/config/usbgadget/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/uacl.usb®
mkdir /sys/kernel/config/usb gadget/gl/functions/uvc.usb0
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/uv¢:iusb0/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.usb@/streaming/header/h
. <tn -s /sys/kernel/config/usb gadget/gl/functions/uvc.usb0/streaming/mjpeg/m/ /sys/kernel/

config/usb _gadget/gl/functions/uvc.usb0®/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.1l/

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 /4% hid+cdrom o

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 7/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.usb0/report, desc
"ln -s /sys/kernel/configZusb gadget/gl/functions/hid.usb®/ /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 ysys/kernellconfig
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/
" ls/sys/class/udc/|xargs ‘echo>/sys/kernel/config/usb gadget/g1l/UDC
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