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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.,
]

x 1-1: EA~mY&R

RIZhRZs IREh

Linux-4.9 drivers/usb/*

Linux-5.4 drivers/usb/*

Linux-5.10 drivers/usb/*. bsp/drivers/usb
Linux-5.15 drivers/usb/*. bsp/drivers/usb
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2.1 1RERINEESTE
USB BEHINEEMMIZEThEE, MENET, BB&EE U &, USB Bi5%E USB &%&,; MMIEE
ET_I-: ﬂﬁ ADB ﬂﬁt%)‘*lx%ljjﬁbo

AW SOC BEREZ USB &hlgs, REEHIZREEMII, S8 USB2.0 &£H|8B#E8E EHCI
# OHCI, gEBm TREZSMMN. XTI FANERN USB EH. S8, HFit. RREHWE
%, BSETRAEXEP (XXX _User_Manual_Vx.x.pdf) X3EERAVER,

2.2 *E;é*ll:lj éjlz:l,

® 2-1: NiBENA
ANiE A
USB Universal Serial Bus, #@RAHRTE4%
OTG On-The-Go
ADB Android Debug Bridge, Android &5
Gadget NG
HCD Host Controller Driver, F#HliZHI25IXEN
UDC USB.-Device Controller, USB i&&15HI28
HCI Host Controller Interface, FHiEHI25EO
EHCI Enhanced Host Controller Interface, 13282 FHixHI281E0
OHCI Open Host Controller Interface, FHR EHNIEHI2§EO

2.3 TRIREBHTA

USB #&iRffEF USBO. USB1. USB2. USB3 HyF I k4xid USB 0,

Hrp USBO #iA9 OTG O, ERIAEA Micro-B/type-C #0, HMAYEAIAJ HOST #0O, 2K
INEMA Type-A #0, EREFREEER 0 O, EFmEEX EEEEEX .

USB ERNEEH MBI TES5IA. pin WERRE. HEQRE, FRESEHREE, RMES

WRAFRE © BseEREROERAE. RE—TNF 2
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ZxRAXEF (XXX EFigitisi.pdf) 3 USB EREHER,

2.4 BEIRECENTR

2.4.1 FIRECEREX

AW USB HXBIEEMELE R FFE XN TR
Table: EEERX

[y BiEA
device_type 1EHIZREZHFR, t1”usbc0”, "usbcOl”+
usb port type usb0 BRINRVAETL, XINE usbO BYBEK

0: devcie only &z
1: host only &=
2: otg &= (device/host BEhNILIIR)

usb detect type usb0 OTG role #:MJ&, 1X usb _port [type=2 BIEK

0: none, M

1: vbus/id, 3%BX vbus M id §H+MN, —AKAF micro O

27 pmu, EB pmu/FEEQN, —#RAT type-c O

*oE: ZECETE linux4.9 FAMEN, BRIINER vbus/id ¥, 7E
linux-5.4 & ERRAHFIE pmu NG A MK 5

usb detect mode usb0 OTG KEHMIET, X usb port type=2 BB
0: thread scan, %i2#if
1: gpio interrupt, id Hlffit%k

usb id gpio USB ID pin BIEEE, MiENILZERE host IEZ device
% usb_detect_type=pmu BYi%5 | HIEZ E =T B
fFR£5% (Linux gpio F4¥EE)

REES#SE AAran/RIEE

usb det vbus gpio USB DET VBUS pin BIECE, BTN vbus BEHHI=
YUEIE N ”axp ctrl” BY, TR axp Bt

fERA%E2%E (Linux gpio FFk¥ERE)
fEESHESE A miNRIEE

det vbus supply B%5IA, % usb det vbus gpio="axp ctrl” B,
B PMU RREET=ATF5A
drvvbus-supply B4%5IA, AJHE vbus T RiRM, tBe/H PMU RREH

usb wakeup suspend | USB standby iZiZMiE2 GHEFFIEXEAEEELEER)
0: super standby
1: usb standby

wakeup-source RENMERR, EERS usb wakeup suspend —iEfEFH
hci _ctrl no ITHIERRS, 00, 1, 2

WA © BSEERERHERAE. RE—TF 3
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usb regulator io

linux-3.10 FEABER,

usb hsic used

linux-3.10 EARBER.

usb hsic ctrl

linux-3.10 EARBER.

usb hsic rdy gpio

linux-3.10 EABER.

usb hsic regulator io

linux-3.10 EAB{ER

usb luns

linux-3.10 FEABER.

rndis wceis

linux-3.10 FABER,

usb serial unique

linux-4.9 EAB#ER.

usb serial number

linux-4.9 EAB#ER.

usb host init state

linux-4.4 EARBER,

usb drv vbus gpio

linux-4.9 EARBER,

2.4.2 Device Tree E2& 15 BH

2.4.2.1 BREENX

REMPFEXBBZESHYNT IC HISHNFAEEE, REWHXEFREZNT:

e linux-5.10 Z#ai:

32 i A& kernel/linux-x.x/arch/arm/boot/dts/{CHIP}.dtsi
64 I & : kernel/linux-xix/arch/arm64/boot/dts/sunxi/{ CHIP}.dtsi

e linux-5.10 (& linux-5.10) ZJg:

32/64 ¥ &: bsp/configs/lintx-x.x/{CHIP}.dtsi

(1 5588

1.linux-x.x AREZRZE, 30 linux-5.15;
2.{CHIP}.dtsi ARFSKES, M sun50iwl0pl.dtsi;

2.4.2.2 EEERG

RENEETRFISE W TR

e USBO icE (OTG #&[MEH)

(WA linux-5.4 R{HI#1TIHER)

IR © HiB2EREROBIRAR. RE—INF
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};

};

udc:

usbcO: usbcb@l0d {

device type = "usbc0";

compatible = "allwinner,sunxi-otg-manager";
usb port type = <2>;

usb detect type = <1>;

usb detect mode = <0>;

usb id gpio;

usb _det vbus gpio;

usb wakeup suspend = <0>;

status = "disabled";

udc-controller@s100000 {
compatible = "allwinner,sunxi-udc";
reg = <0x0 0x05100000 0x0 O0x1000>, /*udc base*/
<Ox0 0x00000000 0x0 O0x100>, /*sram base*/
<0x0 0x05200000 0x0 O0x1000>; /*usbl base, for common circuit*/
interrupts = <GIC SPI 32 IRQ TYPE LEVEL HIGH>; /*i&&{EFAIHHT*/
clocks = <&ccu CLK BUS OTG>, <&ccu CLK USB PHYO>; /*i&&f{#f AT EH*/
clock-names = "bus otg", "phy";
resets = <&ccu RST BUS 0TG>, <&ccu RST USB PHYO0>;
reset-names = "otg", "phy";
status = “"disabled"; /*BEMEBEZIZE*/

ehci0®: ehci®-controller@5101000 {

compatible = "allwinner,sunxi-ehci@";
reg = <0x0 0x05101000 0x0 OxFFF>, /*ehciO base*/
<0x0 Ox00000000 0xO#Ox1O0>, /*sram base*/
<0x0 0x05100000 0x0 0x1000>, /*otgdMaser/
<0x0 0x07010250 0x0 0x10>, /Eprcmgbaseafor usb standby*/
<0x0 0x03001000 0x0" 0x20>, /Xecmu Wase, for common circuit*/
<0x0 0x05200000 OxO Ox1000>; /*usbl base, for common circuit*/
interrupts & <GIC SPI 3@ IRQ TYPE_LEVEL HIGH>;
clocks = <&ccu CLK BUS| EHEIO>, <&ccu CLK USB PHYO>;
clock-names = "bus hci®, "phy";
resets = <&ccu RST BUS| EHCIO>, <&ccu RST USB PHYO>;
reset-names = "hci", "phy";
hci_ctrl_ngis <0>; /*EHNIZHIZSIEFI*/
status = "disabled";

ohci0®: ohci®-controller@5101400 {

compatible = "allwinner,sunxi-ohci@";
reg = <0x0 0x05101400 0x0 OxFFF>, /*ohci0® base*/
<0x0 Ox00000000 OxO0 0x100>, /*sram base*/
<0x0 0x05100000 OxO0 O0x1000>, /*otg base*/
<0x0 0x07010250 0x0 0x10>, /*prcm base, for usb standby*/
<0x0 0x03001000 0x0 0x20>, /*ccmu base, for common circuit*/
<0x0 0x05200000 0xO0 Ox1000>; /*usbl base, for common circuit*/
interrupts = <GIC SPI 31 IRQ TYPE LEVEL HIGH>;
clocks = <&ccu CLK BUS OHCIO>, <&ccu CLK USB OHCIO>, <&ccu CLK USB PHYO0>;

clock-names = "bus hci", "ohci", "phy";

resets = <&ccu RST BUS OHCIO>, <&ccu RST USB PHYO0>;
reset-names = "hci", "phy";

hci ctrl no = <0>;

status = "disabled";

WA © BSEERERHERAE. RE—TF




@LWIMIER
: KRER: W

(1 3588
¥4t otg RERZETEE “OTG BE” V¥,

e USB1 fdE& (HOST #ZMO3HY)

usbcl: usbcl@ll {
device type = "usbcl";
usb wakeup suspend = <0>;
status = "disabled";

};

ehcil: ehcil-controller@5200000 {
compatible = "allwinner,sunxi-ehcil";
reg = <0x0 0x05200000 O0x0 OxFFF>, /*ehcil base*/
<Ox0 Ox00000000 OxO0 O0x100>, /*sram base*/
<0x0 0x05100000 OxO0 0x1000>, /*otg base*/
<0x0 0x07010250 Ox0 0x10>; /*prcm base, for usb standby*/
interrupts = <GIC SPI 33 IRQ TYPE LEVEL HIGH>;
clocks = <&ccu CLK_BUS_EHCI1>, <&ccu CLK _USB PHY1>;
clock-names = "bus hci", "phy";
resets = <&ccu RST BUS EHCI1>, <&ccu RST USB PHY1>;
reset-names = "hci", "phy";
hci ctrl no = <1>;
status = "disabled";
}

ohcil: ohcil-controller@5200400 {
compatible = "aldwinner,sunxi-ohcil";
reg = <0x0 0x05200400 O0xO0 OxFFF>,« /*ohcil base*/
<0x0 0X00000000 0x0 Ox100>, /*Sram base*/
<0x0 0x05100000 OxO 0x1000>, /*otg base*/
<0x0/0x07010250 0x0.0x10>; /*prcm base, for usb standby*/
interrupts = <GIC SPI 34 TRQ TYPE LEVEL HIGH>;
clocks = <&ccu CLK BUS OHCI1>, <&ccu CLK USB OHCI1>, <&ccu CLK USB PHY1>;

clock-names = "bus hci", "ohci", "phy";
resets = <&ccu RST_BUS_OHCI1>, <&Ccu RST_USB_PHY1>;
reset-names = "hci", "phy";

hci ctrl no = <1>;
status = "disabled"s

2.4.2.3 ZFEEm

1. £ linux-4.9 4, HEZMPAIEEZEEM L “0x”, #: udc:udc-controller@0x05100000,

2. 7£ linux-4.9 B, clocks T REESEHNFAITECE, L udc AH,

1 clocks = <&clk usbphy0>, <&clk usbotg>, <&clk usbehcil>, <&clk usbphyl>;

3. 7£ linux-4.9 1, reg ¥ ohci base. ehci base ¥IEGEMAL, BHERFIUNT,

1 ehcil: ehcil-controller@0x5200000 {
2 compatible = "allwinner,sunxi-ehcil";

IR © HiB2EREROBIRAR. RE—INF
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3 reg = <0x0 0x05200000 0x0 OXFFF>, /*[t4biEhcil base*/
L

5 15

6

7 ohcil: ohcil-controller@dx5200400 {

8 compatible = "allwinner,sunxi-ohcil";

9 reg = <0x0 0x05200000 0x0 OXFFF>, /*[t4biEhcil base*/
01 o

11 };

4. FeEM reg REZE/NEH, 1ZR index IMFWTF:
(1)udc/ehciX/ohciX base: EE #5428 base & length, Linux-4.9 &FE%EM 3 &5,
(2)sram base: #E sram base K& length, —fLFEAE;
(3)otg base: HEE USBO B9 udc base & length, USBO £EAE;
(4)prcm base: INZHFE (80 sun50iwl0) EEBRE, HhTE—RLTEEE;
(5)ccmu base: XZPHFEE (W0 sun50iwl0) EERE, HTEE—RILTERE,;
(6)usbl base: XEHFE (W sun50iwl0) EERE, HithFE—RLEERE;

2.4.3 board.dts EZE 5% BH
2.4.3.1 BEREENX

board.dts BFREE—MIRFEEMIEEZEE (80 demo R, perfl k%) , EEMNEREEE
=E & FmEB Device Tree H dtsi FMIAEEEE B, 7R IC. MRENAZMRASITNA board.dts
BAERFNT,

device/config/chips/IC /configs/ {BOARD}/${NZhkZs } /board.dts

2.4.3.2 EEERG

e Vbus &
reg usbl vbus: usbl-vbus {
compatible = "regulator-fixed";
regulator-name = "usbl-vbus";
regulator-min-microvolt = <5000000>;
regulator-max-microvolt = <5000000>;
regulator-enable-ramp-delay = <1000>;
gpio = <&r pio PL 8 GPIO ACTIVE HIGH>;
enable-active-high;
}i
e USBO fidE&

IR © HiB2EREROBIRAR. RE—INF 7
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&usbcO {
device type = "usbc0";
usb port type = <0x2>;
usb detect type = <0x1>;
usb detect mode = <0x0>;
usb_id gpio = <&pio PH 8 GPIO ACTIVE HIGH>;
enable-active-high;
usb det vbus gpio = "axp ctrl";
det vbus supply = <&usb power supply>;
usb wakeup suspend = <0>;
status = "okay";

}i

&udc {
det vbus supply = <&usb power supply>
status = "okay";

}

&ehcid {
drvvbus-supply = <&reg drivevbus>;
status = "okay";

};

&ohci® {
drvvbus-supply = <&reg drivevbus>;
status = "okay";

};

o USB1 f2&

&usbcl {
device type = "usbcl";
usb wakeup suspend = <0>;
status = 'okay";

I

&ehcil {
drvvbus-supply = <&reguusbl vbus>;
status = "okay";

i

&ohcil {
drvvbus-supply = <&reg usbl vbus>;
status = "okay";

i

(0 3588

E{ER usb standby 15X, FRNFHERUTHME:

1. IC ZiFini2fEe, BiFx8E IC MK (XXX_User Manual_Vx.x.pdf) ;
2, EYLIFEEREE, BUBsRraRE (EFZITOE) gt

3. RAEZIFTIEREE, A{&SE (Linux_Standby_FkiEmH) ;

4. FEYE “wakeup-source”, HEE usb_wakeup_suspend = 1;

IR © HiB2EREROBIRAR. RE—INF
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2.4.3.3 FEHEMm

1. 7£ linux-4.9 &, usb id gpio TRPEALHAEEER.

1 usb_id gpio = <&pio PH 8 0 O OxXffffffff Oxffffffff>;

2. usb det vbus gpio EFRMEEEA:

o HEZE RN axp ctrl FHIES, FERM det vbus supply B, S5IAMNTSEH PMU &E3RiZ
i,

1 usb_det vbus gpio = "axp ctrl"; //&MMZEusbcOTmA
det _vbus supply = <&usb_power_supply>; //ZIZEudcTism

o HECEN gpio FHIEY, REEEZEERIA,

1 usb_det vbus gpio = <&pio PH 8 GPIO ACTIVE HIGH>; ///#lIZEusbcOTis

3. drvvbus-supply B45IBERMFKIR, "H@EE5|A Vbus 3t PMURIRIEHEY T R 5T

1 PMUS|F:

2 drvvbus-supply = <&regudrivevbus>; //FINZEEhciX/oheiXT =
3 Vbus5|F:

4 drvvbus-supply= <&reg usbl vbus>; /£l EehciX/ohCiXT=

4. —RR7E dtsi /%I status B “disabled”, EREEREFEN “okay”s

2.4.4 kernel menuconfig/B2E %A

7£ SDK #REZ® T, #1{7./build.sh' menuconfig, #H#NEEEXRE, FHIKUTTRIRE:

e linux-5.10 U FARAM S BT, linux-5.10 R ERABRFIRIICENRE, EHTUTIE
E (EiER 1 Ba#EANER)
(1) #% “CONFIG USB SUPPORT”, H{THEEN (USB HAEKHD) ;
(2) ¥% “CONFIG _USB”, HITHEEM (Host IREHKHIN) ;
(3) #% “CONFIG _USB GADGET”, HiJHEEM (Device IEKEHKFHI) ;
(4) BB TEIET BN NS,
A ZSReRNESEEEBEEERE

Allwinner BSP --->
Device Drivers --->
USB Host Controller Drivers --->

<*> Allwinner EHCI HCD

IR © HiB2EREROBIRAR. RE—INF 9
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<*> Allwinner OHCI HCD
<*> Allwinner USB Host Controller
<*> Allwinner USB HCI

<*k> Allwinner USB EHCIO
<*> Allwinner USB EHCI1
<*k> Allwinner USB OHCIO
<*k> Allwinner USB OHCI1
USB Device Drivers --->
<*> Allwinner USB2.0 Dual Role Controller support --->

<*>  Allwinner USB2.0 Manager

<*>  Allwinner USB driver debug message

<*>  Allwinner USB driver use adb source
<*> Allwinner USB Peripheral Controller

e i%&#F SCSI SCSI device support #%EI, HFHFENT—REE:
-$TH SCSI device support
-¥TF legacy /proc/scsi/ support
-¥TH SCSI disk support
-$TFF SCSI low-level drivers —>

e %&¥% Device Drivers iEIUHEN T —RECE, N TEFIT.

Linux/arm64 4.9. {eri Configuration

.config -

Pressing <Y=> includes, <N> exc

Arrow keys navigate the menu. <Ei elects submenus ---> (or empty
<Esc><Esc> to exit, <?> for He for Search. Legend: [*] b

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 --->
Virtualization ----

Kernel hacking --->

Security options --->

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

2-1: Device Drivers EIREZE

e %&$% USB support &I, #ANT—REE, W TFEFR.

WA © BSEERERHERAE. RE—TF 10
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2-2: USB Support EINEE

S
o ITAMTREMTIIFARE, WMTEFMRTR (linux-5.10 &LXLE%—R’&EE?E’\J, THRE
EEE),

2-3: USB Support F4EE 1

WA © BSEERERHERAE. RE—TF 11
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USB 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 Device Class drivers ***
<> USB Modem (CDC ACM) support
<> USB Printer support
<> USB Wireless Device Management support
<> USB Test and Measurement Class support
*#** NOTE: USB_STORAGE depends on SCSI but BLK DEV_SD may ***
*** also be needed; see USB_STORAGE Help for more info ***
<> USB Mass Storage support
[1 USB Mass Storage verbose debug
<> Realtek Card Reader support
1 Fealtek Card Reader autosuspend support
<> Datafab Compact Flash Reader support
<> Freecom USB/ATAPT Bridge support
<> 15D-200 USB/ATA Bridge support
<> USBAT/USBAT02-based storage support
<> SanDisk SDDR-09 (and other SmartMedia, including DPCM) support
<> SanDisk SDDR-55 SmartMedia support
<> Lexar Jumpshot Compact Flash Reader
<> Olympus MAUSB-10/Fuji DPC-R1 support
<> Support OneTouch Button on Maxtor Hard Drives
<> Support for Rio Karma music player
<> SAT emulation on Cypress USB/ATA Bridge with ATACB
<> USB ENE card reader support
<> USB Attached SCST
*** USB Imaging devices ***
<> USB Mustek MDC80® Digital Camera support
<> Microtek X6USB scanner support
<> USB/IP support
<> Inventra Highspeed Dual Role Controller (TI, ADI, AW
<> DesigniWare USB3 DRD Core Support
<> DesignWare USB2 DRD Core Support
<> ChipIdea Highspeed Dual Role Controller
<> NXP ISP 1766/1761 support
1 o e
<> USB Serial Converter support ----

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

2-4: USB Support i E 2

e 1%#F USB Gadget Support, #NT—HREE, O FEFR (linux-5.10Kk N EEFE—FPEL
BN, THREERLE).

.config - Linux/armé4 4.
>D > U

s
USB support

s ----). Highlighted letter: . > includes, <N> excludes, <M> modularizes features. Press

xcluded <M> module < >pmod

Arrow keys navigate the menu. <Enter> selects submenus - nu
<Esc><Esc> to exit, <?> for Help, </> for Search.

Designiare
Designhiare

Cypress CY7C63xxx/USB driver support
Cypress USB thermometer driver support
Siemens ID USB Mouse Fingerprint sensor support
lan PCMCIA CandBus Adapter USB Client

/pple Cinema

YUREX driver support
unctions for loading Ffirmware on EZUSB chips
1SB3503 HSIC to USB20 Driver

1SB4604 HSIC to USB20 Driver

USB Link Layer Test driver
USB Physical Layer drivers
USB G Support

SUNXI USB2.6 Dual Role Controller support --->
USB ULPT PHY interface support

<Exit > <Help> <Save> < Load >

2-5: USB Gadget Support EECE

o FTATERNEM, HEXNNEEPITHMMENIIEMEE, 1: FEFMHEINEEN, FHTHT
“mass storage” B2E, W1 TEFITR.
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2-6: USB Gadget Support #4fCE

e # N\ USB Peripheral Controller, 3T FE%EIR:

& 2-7: USB Peripheral Controller i¥4ift &

e iR[E] E—%, BP USB support, ##AN SUNXI USB2.0 Dual Role controller support, 3
FTATFEED, WMTFEMR.
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Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
<Esc><Esc> to exit, <?> for Help, </> for Search.

roller support
SUNXT USB2.6 Dual Role Controller support
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes,

Legend: [*] built-in [ ] excluded <M> module < > module capable

<M= modularizes features. Press

|-B- SUNXI USB2.0 Dual Role Controller support]
<*>  SUNXI USB2.0 Manager

<*>  SUNXI USB driver debug message

<*>  SUNXI USB driver use adb source

<Exit > <Help> <Save > < Load >

=

2-8: SUNXI USB2.0 Dual Role Controller Support i¥4if2 &

T X2#F MTP PTP FIhaeHHAE TYPEC EL&, &R[E E—%, Bl USBsupport, #AN USB

Type-C Support, FHFTH TEIRD, 0 TFEFR:

Arrow keys navigate the menu. <Ente
excludes, <M> modularizes feature
module capable

USB Type-C Supp

ghted letters are hotkeys. Pressing <Y> includes, <N>
Legend: [*] built-in [ ] excluded <M> module < >

anager
nterface driver

'ype-C chip driver
or System Software Interface driver
ace Driver for Cypress CCGx

TPS6598% USB Power Delivery controller driver
SB Type-C Multiplexer/DeMultiplexer Switch support --->
SB Type-C Alternate Mode drivers --->

< Exit > < Help > < Save > < Load >

2.

2-9: USB Type-C Support A E

5 IRIBEEM T 4E

USB RzhryRABUFIT:
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linux-5.10 Z#&ii: drivers/usb
linux-5.10 &2 Zf5: bsp/drivers/usb

MTE sunxi FEEXERLD:

e Host

drivers/usb/host/
F— ehci sunxi.c
— ohci sunxi.c
F— sunxi hci.c
F— sunxi_hci.h

e UDC #1 Manager

drivers/usb/sunxi_usb/

F— include

| F— sunxi hcd.h

| b sunxi sys reg.h

| | sunxi_udc.h

|  |— sunxi_usb_board.h

| b sunxi_usb bsp«h

| b sunxi_usb config.h
| — sunxi usb{debug.h

|  L— sunxi_usb_typedef.h

— Kconfig
— Makefile

— manager
| b usbce platform.c
| | 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_manager.h

| | usb_msg center.c
| L— usb msg center.h
F— misc

L— sunxi_usb_debug.c
— udc

|  F— sunxi udc board.c
|

|

|

|

|

|

|

L

— sunxi_udc_board.h
F— sunxi_udc.c

F— sunxi_udc_config.h
F— sunxi_udc_debug.c
F— sunxi_udc_debug.h
F— sunxi_udc_dma.c
L— sunxi_udc_dma.h
usbc

— usbc.c
— usbc dev.c
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l — usbc i.h J

L— usbc_phy.c

2.6 IXTHHESES TR

Linux R#ZRM 7T 7e¥M USB Rtz F1ESR, USB SXRAMEN, T—RE4& L G
—BYENILE. Linux AZMENMKERNMEEUER USB 2441, TER Linux RIZME
MAIgER N AEMNRE USB B4EMREE,

MiEfTlinuds=HE MIETlinuEnEEE
ushiZ =LK GadgetlEzh
{ Mass storage, CDC ) { file_storage.c, 881 )
[ v
X
USB#za(y Ga

\

USBZ#

Linuk usb3Ezh 2kl

2-10: USB JRzp S AL

USB FRAGTERES B!

a. M EIRIG &I,

b. USB &&JF ), HAIAUMEEIRS;
c. RZHPRINZERIMAZEN;

d. 5iR&X B,
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OTG (On-The-Go) & “ID” HEiRE, EFEZOMAETS HOST, 7FgEs Y DEVICE, %
AW IC i&itH, #AIA USBO 9 OTG 0.

3.1 OTG #MRIE

OTG IheEEXE\E SN ID LUK det vbus WIEERMAIANIE host IKzhikZE device IKEh,
Hep, RI\RENARER, @MNAKXBETNMERES], ATLUEE dts FB usb_port type.
usb detect type. usb detect mode. usb id gpio. usb det vbus gpio K&, xS

Z BREER N,
OTG i&&IRAIZRIE VBUS M ID BPRZEHRRER. IHMAY Usb0 APARSINREU FRFAR:
#= 3-1: OTG A&EIMPIRES

ID VBUS _vbus id state role

0 O 0x00 otg-host
0 I 0x01 otg-host
170 0x02 otg-null
171 0x03 otg-device

3.2 OTG Ihgeskil
OTG AEMSILRRIFMT, OTG HEERMKMTF manager IENRTIE.

/drivers/usb/sunxi usb/manager

*F manager oY EERIZN FTEFTR:
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Device

m

FEEOHI S
ush_port_type

FIEOEES SR
ush_detect_mode o St F1

-

FEEOENSSSE
usbh_detect_type

P L

Detect_mode
hERRS = $ERE
Y Y k4
E BT HESE HESE
usb_id_irg usk_hardware_scan thread usk pmu_scan_thread
Device Null Host
L ¥ ¥ v v
mEdevicelBzh & devicelEEl AT E R MEFhot B & host Bz
L Ie |
)

3-1: manager SR

RE
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Linux ARZERDARMES, —HEHSHEIFIANZ, —#H2ET insmod sh&ME, &@id
£ menuconfig PEEFEEB LI, %R kernel menuconfig FERA/NTHHEES R

(FEEAY) , MBRRENFHFSHIF. ZETEFENANSME, BMNGEREREEN M, BEad
insmod XfRZAY ko S {REZILMNE,

4.1 &R KO EC&E

TELU linux5.4 ARG, 7148 USB iR ko WECE.

o HIE 1! EFIRE

./build.sh config

o FB 2: FIAARKEERERE, & USB BEHMEXIEEN M (BEHRH) , FE CON-
FIG_ USB GADGET LU CONFIG USB CONFIGFS ER#F Y(HiRRat tizrE &)

./build.sh menuconfig

BRSBTS ENT:

CONFIG_USB=y

CONFIG USB_EHCI HCD=m

CONFIG USB EHCI HCD SUNXI=m
CONFIG USB OHCI HCD=m

CONFIG USB OHCI HCD SUNXI=m
CONFIG_USB_SUNXI_HCD=m
CONFIG_USB SUNXI HCI=m
CONFIG USB SUNXI EHCIO=m
CONFIG USB SUNXI EHCI1=m
CONFIG USB SUNXI EHCI2=m
CONFIG_USB_SUNXI_OHCIO=m
CONFIG USB SUNXI OHCI1=m
CONFIG_USB_SUNXI OHCI2=m
CONFIG USB STORAGE=m

CONFIG USB STORAGE REALTEK=m
CONFIG_USB_STORAGE DATAFAB=m
CONFIG_USB_STORAGE FREECOM=m
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CONFIG USB STORAGE ISD200=m
CONFIG USB STORAGE USBAT=m
CONFIG_USB_STORAGE SDDRO9=m
CONFIG USB STORAGE SDDR55=m
CONFIG_USB_STORAGE_JUMPSHOT=m
CONFIG USB STORAGE ALAUDA=m
CONFIG USB STORAGE KARMA=m
CONFIG USB STORAGE CYPRESS ATACB=m
CONFIG USB_STORAGE ENE_UB6250=m
CONFIG USB_UAS=m
CONFIG USB GADGET=y
CONFIG USB SUNXI UDCO=m
CONFIG _USB CONFIGFS=y
CONFIG_USB_CONFIGFS UEVENT=y
CONFIG USB CONFIGFS MASS STORAGE=y
CONFIG_USB CONFIGFS F FS=y
CONFIG USB SUNXI USB=m

CONFIG USB SUNXI USB MANAGER=m
CONFIG_USB SUNXI_USB_DEBUG=m
CONFIG_USB SUNXI_USB_ADB=m
CONFIG_USB_ROLE_SWITCH=m

o FIE 3! BENFNEEREFIEEXXHT

./build.sh saveconfig

4.2 1&ER KO #H

o ZE 1. K/FE KR, B, ENNTER (FEARAXHBEAESEENER)

/lib/modules/5.4.120+

o FIE 1. F5f insmod BLF ko X (B LEEK)

/! REEHD:

insmod usb-common.ko
insmod usbcore.ko
insmod ehci-hcd.ko

// EhtiER

insmod sunxi-hci.ko
insmod ehci-hcd.ko
insmod ehci-sunxi.ko
insmod ohci-hcd.ko
insmod ohci-sunxi.ko
insmod sunxi usb udc.ko
insmod sunxi usbc.ko

// UEIhge
insmod uas.ko
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insmod
insmod
insmod
insmod
insmod
insmod
insmod
insmod
insmod
insmod
insmod
insmod
insmod

usb-storage.ko
ums-realtek.ko
ums -datafab. ko
ums - freecom. ko
ums -isd200. ko
ums-usbat. ko
ums - sddr09. ko
ums -sddr55. ko
ums - jumpshot. ko
ums -alauda. ko
ums-karma. ko
ums -cypress.ko
ums -eneub6250. ko
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Gadget BcESEH

Gadget 21582 H USB i&&iTHI288 USB &%, RIBEANIIEEERE, Ei%3 PC BRUEA
mass storage. uac Fi&#H. Linux BR4XE gadget 1EZ, BANREERENSE TXo

5.1 Gadget RiZECE

£E7f “USB functions configurable through configfs” FiEREEINEE,

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

odularizes features. Press

--- USB Gadget Support
Debugging messages (DEVELOPMENT)
Debugging information files (DEVELOPMENT)

Debugging information files in debugfs (DEVELOPMENT)
I‘Iax]mum VBUS Power usage (2-588 mA)
buffers

Ethernet Control Model (CDC
Ethernet Control Model (CDC

of Gadget state

function
Drivers

<Exit > <Help> <Save> < Load >

5-1: usb gadget ECE%F

5.2 Gadget EZE iz

Linux £/ configfs #EZ25CI composite gadget IhaE, BAEHIZMNT:
o % configs:

mount -t configfs none /sys/kernel/config

EH ST Z [51E/sys/kernel/config BR FTHE4ER usb gadget/B=o
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e 21l gadgets:

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

B/ BRZE, ZBERTRERBELZERERR, XBMgR~ gadget 1, — UDC RE—H
gadget, FARIRH SOC LEZ gadget, AILEIEZMNxBRo

e 5\ gadget B PID. VID. F¥ISHEFE:

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

e 217 gadget #HXEE configurations

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

e I/ INEE functions

mkdir /sys/keFﬁgl/config/uggiéadget/g1/fﬂnctions/<name>.<instance name>

: function name : FEFFE
o EITHREMECE AY5EIE

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

o {FEE gadget

echo <udc name> > UDC

® 0 Gadget TWEEMECE S N HIR,
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5.3 Gadget IHgEL]#R

MRARRPELREE 7R gadget IEE, WHNBEEESR—1 I8, TEILKE L—II8EEETH.
AW RGEHREINBEINTIT adb ECERMIZA, FIXELGEE adb I8 AFI#HTTER,

//{ZLESFiRtE
./etc/adb _conf.sh stop

/ /[ BEMEXINRETEE
rm -fr /sys/kernel/config/usb gadget/gl/configs/c.1l/ffs.adb

//BUEER
umount /sys/kernel/config

WITULLIRME, [EEXHF adb 5, RIEFEFEN gadget Ihae, &% [MR] EWHITEERA,
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XAEER:

£ Gadget BEEEEAIER, AIREBENBERNRIANRES AL ERERTRIER,

T XS s

TEABHERER, AISZRENHRITEN. ENFHEBRR AP ERR, SEIMERIFE

i REITIECRENRL, REIABREBRERR fifo X/, IWREM, KRG,

6.1 SEcims fifo

@Y drivers/usb/sunxi usb/include/sunxi udc.h X T8 ep fifo EMEREERE X iHEH

fifo ﬁ@ao

name: HEZFR

fifo addr: #GR7E fifo PEVERIGHIE, &id E—iRmEY fifo addr+fifo size i
fifo_size: IR SECH fifo ARy —/R 5 N REIERRE KE—
double fifo: B&EFEN fifo Thae, HiSA, fifo size FFEIRE double_fifo 2 ECHIKE

LABKTFE& Hl:

static const struct sw udc fifo ep fifo[] = {
/*name, fifo addr@WTtifo” size, /double fifo*/
{epOname, 0, 512, 0},
{eplin bulk name, 512, 1024, 1},
{eplout bulk name, 1536, 1024, 1},
{ep2in_bulk_name, 2560, 1024, 1},
{ep2out bulk name, 3584, 1024, 1},
{ep3 _iso_name, 4608, 1024, 0},
{ep4 _int name, 5632, 512, 0},
{ep5in_bulk name, 6144, 1024, 1},
{ep50out bulk name, 7168, 1024, 1},

i

6.2 EXIfmR 7 E]

183d drivers/usb/sunxi_usb/include/sunxi udc.h X% T8 ep fifo in. ep fifo out Ltk

AR E Xim =R fifo 73,

8247 ep_fifo B name BME (NRERT in/out FITHIADR) , WFEEEXIMNAY in iF=F]

out IR IREH, HNAENI T,
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/**

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

* ep3 _iso name and ep4 int name cannot be tx or rx simultaneously.
&/

static const int ep fifo in[] = {0, 1, 3, 5, 6, 7};

static const int ep fifo out[] = {0, 2, 4, 5, 6, 8};

i

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

(10 3588
EE ep_fifo RRWIAKME, BEREWNT:

1) epO RiEHIEH, RIMERIESR 0 55, in/out 15[, K= 0 RN ep_fifo_in/ep_fifo_out;
2) epl HtESRE, HA 1/2 BR98 in/out, iFs 1 A ep_fifo_in, i 2 M ep_fifo_out;
3) ep2 BMEEN, &G 3/4 HRS5) in/out, s 3 M ep_fifo_in, ik 4 M ep_fifo_out;

4) ep3 AREAFEH, LA 5 iR in/out, in= 5 RN ep_fifo_in/ep_fifo_out;
5) ep4 FvhiifEiE, &M 6 ik in/out, = 6 RN ep_fifo_in/ep_fifo_out;

6) ep5 AMEEH, SA 7/8 k=55 in/out, I 7 NI ep_fifo_in, ifsi 8 A ep_fifo_out;

6.3 KEIRRBEE

i@id drivers/usb/sunxi usb/udc/sunxi udc.c X# T sunxi udec LA LAEREERS,

BT LR R Btz G, BRERT BRIV E,

.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 P CAPS TYPE BULK,
USB_EP_CAPS_DIR 0OUT),

}I

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

b
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7.1 EiATR

usb BYIEAIR T S —RR{IF/sys/devices/platform/soc/BR T, RESERZEERRE, @

BERENNANTR, SEmUWT:

find /sys/devices/ -name “Tim3Z"

7.1.1 OTG AT &

TR YA otg Y role A

cat otg role

F I3 Device #ER,

757 1: catusb device
J57% 2. echo usb_device > otg role

Fopt)#iE) Host #E:

J57% 1. cat usb host
757k 2: echo usb_host > otg role

FaptJies) Null #&3:

J3% 1: cat usb null
J7% 2: echo null > otg role

BH#E5h OTG il

cat usb otg

FF/E@ manager 89 debug IhgE:

WRAFRE © BseEREROERAE. RE—TNF
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echo 1 > hw scan debug

(1 3588
EE: FEHR otg Z/5, USBO SXHEMEMITRINE, FE debug iRSHEEITE.,

7.1.2 HCI AT =

o ENFEMNIREY (AIEITHIZSE)

echo 0 > ehci enable
echo 0 > ohci _enable

o MNEENIEEY

echo 1 > ehci enable
echo 1 > ohci _enable

7.1.3 DEVICE jist

o FEI&E dma debug EiRXINEE:

$TF: echo/l > dma_debug
%H: echo 0 > dma debug

FEh&E T debug X INEE:

$I7F: echo 1 > irq debig
*i: echo 0 > irq debug

Fan&EIFKPAT debug EiAIHEE:

$TFF: echo 1 > queue debug
% echo 0 > queue debug

F5hi&E read fifo debug FEIRXINAEE:

$TF: echo 1 > read debug
%*H: echo 0 > read debug

Frhi&E write fifo debug FIRXINAEE:
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$TFF: echo 1 > write debug
%i: echo 0 > write debug

o FafigE dma FHiIEE (linux-5.4 KU ERRASH) -

fIFF: echo 1 > dma_enable
%i: echo 0 > dma_enable

(0 388
FE 1: LULETHEMR dma_enable BIANFFR, ERHYEIARXH,
EE 2: 1hiE usb BfiE reset HfiFE AR FAdna_debug. irq_debugflqueue_debugIgk.
#E 3: ETAYEED “cat TREB” NAEREELUNE.

o

7.2 &=E5&F 728

7.2.1 &I sunxi dump EE&FE

FFEconFic aw puvp REGERE S, BILUEBIE/ ML/ sys/class/stnxi_dump FEITI S 3TENS FESME, —
REEIET Spec MEFFas0ubE, BEEREAENT:

o HATRFIEER

cd /sys/class/sunxi dump/

o BEERNERFSME (0x410 HF)

echo 0x04100410 > dump; cat/dump

o BB FHESRE (0x410779%))

echo 0x04100410 0x30 > write; cat write

o EEHMEFTESRE (UL ehci A

echo 0x04200000,0x04200050 > dump; cat dump

7.2.2 81T usb node EEF1F2E
USB IEopinE S iZR 2B tiExT R, BTEESFS, BEXRERBNRTEFININEE.

o B%F udc FHFHE
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cd /sys/class/udc_reg
cat udc reg

(1 38R
AE: Y device RehRMEFFIERILT RE3EZIEH TN, device (URY udc_reg BFEEHER.

o &F hci FFRE

cd /sys/class/hci reg

&% hci F1728: catall reg
&% ehci F7F83: cat ehci reg
&% ohci 72§ cat ohci reg
#E phy &F1F2s: cat phy reg

o EEREEROTHFHE

echo 0 > phy reg
echo 1 > phy reg

7.3 BREMa

7.3.1 USB Device EREMiz

o JREY otg ed test BIERTE path

find /sys/ -name otg ed test

o MiXPRES<

echo test pack > path/otg ed test

7.3.2 USB Host BEEMizt

o FREY ed test MYERTR path

find /sys/ -name ed_test

o MIXEREEH<
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echo test pack > path/ed test

7.4 WEHRESIET

34k phy range Ts;

find ./ -name phy range

RIEI I EIRERER, REXERE usb OXNAY phy range {&;

cat /sys/devices/xxx/.../phy range

JAT phy_range &, FRRENSXFRE, BEREREFTBREFEXESE

echo XXXX > /sys/devices/xxx/.../phy range

Haik phy range {EfEALIH

cat /sys/devices/xxx/.../phy_range
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AETEERM kernel MERAGHEEXNASE, UEIWNSE, FENTEMAEMRAR
kernel ZEIEIRERBERHES, BRARBRIERTLEN,

7 Linux &%i9, USB IX5h4 7 Host iimF] Device i, W NABEREREINIREIEFR—FR,
BAETI L EE RIERNE/) T,

AT IR BT ElIRF R R EX logo

8.1 USB Host EIL;\ \$ﬁ-

o 1.7 USB XH &S, EHi/sys/bus/usb/HR.

[[0.328384] usbcore: registered new interface driver usbfs ]

e 2. 7ifit USB HUB JKzh,

[[0.334047] ushcore: registered new interface driver hub ]

e 3.3#f USB HUB @Ai&&IK5Ns" Bl usb generic driver, @& USB i&&#E2LUEENE
nrs usbfgeneric_drlver ULEg, ILECRIhEEBERIREO, HiAR device add() , M
MO 5= O KR TED,

[[0.339454] usbcore: registered new device driver usb ]

o 4. EMEHELIEN, BAIALLET menuconfig EEE,

[1.316453] usbcore: registered new interface driver uas
[1.316644] usbcore: registered new interface driver usb-storage
[1.316769] usbcore: registered new interface driver ums-alauda
[1.316894] usbcore: registered new interface driver ums-cypress
[1.317030] usbcore: registered new interface driver ums-datafab
[1.317158] usbcore: registered new interface driver ums_eneub6250
[1.317292] usbcore: registered new interface driver ums-freecom
[1.317429] usbcore: registered new interface driver ums-isd200
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[1.
[1.
[1.
[1.
[1.
[1.
[1.
[1.
[1.

317564] usbcore: registered new interface driver ums-jumpshot
317686] usbcore: registered new interface driver ums-karma
317814] usbcore: registered new interface driver ums-onetouch
317964] usbcore: registered new interface driver ums-realtek
318095] usbcore: registered new interface driver ums-sddr09
318220] usbcore: registered new interface driver ums-sddr55
318356] usbcore: registered new interface driver ums-usbat
643335] usbcore: registered new interface driver usbhid
643337] usbhid: USB HID core driver

o 4. #1981k EHCI 1=HI88 K50, USBO FiAA OTG 2R, FAULTEMIBMBIEHRAFINEIE S,
HAMNZEOMZMIZEE. M log RRILREUZHISRESERE (PEFS. REEMMLL, &

HI2FhRAZE) , tbil, ehcil ITHIZFWMMZER— USB2.0 USB hub, 2E 7T bus number

L. ZMERATEMEREM, MRtNFEFER, EITENMNRERAIESERA—F.

[1.
[1.
[2

[2.
[2.

[2.
[2.

[2.
[2.
[2.
[2.
[2.
[2.
[2.
[2.
[2.

384213] ehci hcd: USB 2.0 'Enhanced' Host Controller (EHCI) Driver
391500] sunxi-ehci: EHCI SUNXI driver

.799023] [sunxi-ehci@]: probe, pdev->name: 4101000.ehci@-controller, sunxi_ehci: 0

xc153f528, 0x:f1215000, irq no:4e

810951] [sunxi-ehci®]: Not init ehci®

815839] [sunxi-ehcil]: probe, pdev->name: 4200000.ehcil-controller, sunxi ehci: 0
xcl53fa48, 0x:f1219000, irq no:50

841003] sunxi-ehci 4200000.ehcil-controller: EHCI Host Controller

848197] sunxi-ehci 4200000.ehcil-controller: new USB bus, registered, assigned bus number

1

857992] sunxi-ehci 4200000.ehcil-controller: irg 80, io mem 0x04200000

878599] sunxi-ehci 4200000.ehcil-controller: USB 2.0 started, EHCI 1.00

886565] usb usbl: New USBsdevice found, idVendor=1d6b, idProduct=0002, bcdDevice= 5.04

895783] usb usbl: New USB device strings: Mfr=3, Product=2, SerialNumber=1

903832] usb usbl: Product: EHCI Host<Controller

909267] usb/usbl: Manufacturer: Linux 5.4.99 ehci hcd

915281] usb usbl: SerialNumber: sunxi‘ehci

920771] hub 1-0:1.0: USB hub found

924980] hub 1-0:1.0: 1 port detected

e 5. #1841 OHCI =HI2SKEN, EIEVBHWHIBHEARINZ USBO XL, iZ ohcil 1THI8SMitaas
73— USB1.1 USB hub, 93827 bus number 3,

[1.
[1.
[3.

[3.
[3.

[3.
[3.

[3.
[3.
[3.
[3.
[3.

396360] ohci hcd: USB 1.1 'Open' Host Controller (OHCI) Driver

403250] sunxi-ohci: OHCI SUNXI driver

054393] [sunxi-ohci@]: probe, pdev->name: 4101400.ohci®-controller, sunxi ohci: 0
xc153f7b8

064000] [sunxi-ohci@]: Not init ohci®

068901] [sunxi-ohcil]: probe, pdev->name: 4200400.ohcil-controller, sunxi ohci: 0
xc153fcd8

090625] sunxi-ohci 4200400.ohcil-controller: OHCI Host Controller

097816] sunxi-ohci 4200400.ohcil-controller: new USB bus registered, assigned bus number

3

107572] sunxi-ohci 4200400.ohcil-controller: irq 81, io mem 0x04200400

178739] usb usb3: New USB device found, idVendor=1d6b, idProduct=0001, bcdDevice= 5.04
187945] usb usb3: New USB device strings: Mfr=3, Product=2, SerialNumber=1

195991] usb usb3: Product: OHCI Host Controller

201423] usb usb3: Manufacturer: Linux 5.4.99 ohci hcd
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[3.207437] usb usb3: SerialNumber: sunxi-ohci
[3.212916] hub 3-0:1.0: USB hub found
[3.217118] hub 3-0:1.0: 1 port detected

o 6. EAN—MIRE, 8. U &,

[6.078261] usb 1-1: new high-speed USB device number 2 using sunxi-ehci

[6.240654] usb 1-1: New USB device found, idVendor=048d, idProduct=1234, bcdDevice= 2.00
[6.249870] usb 1-1: New USB device strings: Mfr=1, Product=2, SerialNumber=3

[6.257946] usb 1-1: Product: Disk 3.0

[6.262173] usb 1-1: Manufacturer: USB

[6.266418] usb 1-1: SerialNumber: 4147281022783708332

[6.274430] usb-storage 1-1:1.0: USB Mass Storage device detected

[6.282739] scsi host0O: usb-storage 1-1:1.0

[7.291439] scsi 0:0:0:0: Direct-Access VendorCo ProductCode 2.00 PQ: O ANSI: 4
[7.303355] sd 0:0:0:0: [sda] 65536000 512-byte logical blocks: (33.6 GB/31.3 GiB)
[7.312854] sd 0:0:0:0: [sda] Write Protect is off

[7.318308] sd 0:0:0:0: [sda] Mode Sense: 03 00 00 00

[7.324848] sd 0:0:0:0: [sda] No Caching mode page found

[7.330899] sd 0:0:0:0: [sda] Assuming drive cache: write through

[7.383596] sda: sdal

[7.402650] sd 0:0:0:0: [sda] Attached SCSI removable disk

o 6. tRHE—MRE, flE0: U &

[[8.851554] usb 3-1: USB disconnect, device number 4

o 7. ENEENIRE], @i cat usb null (USBO A usb null) T, AJLUENE RIS,

[8.091190] [ehcil-controller]: sunxi usb disable ehci

[8.097040] [sunxi-ehcil]: remove, pdev~>name: 4200000.ehcil-controller, sunxi ehci: 0
xc153fa48

[8.109470] sunxi-ehci 4200000.ehcidl-controller: remove, state 4

[8.118266] usb usbl: WUSB discennect, device number 1

[8.126850] sunxi-ehci 4200000.ehcil-controller: USB bus 1 deregistered

8.2 USB Device BED

o 1. #1441k Device ¥EHIZSIKTH,

[5.497364] insmod device driver
[5.497364]
device chose finished!

o 2. fEEEBAENGR, 0. B usb &i&EHEE| PC (adb) o
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[8.528955] android work: sent uevent USB STATE=CONNECTED
[8.561758] configfs-gadget gadget: high-speed config #1: b
[8.577329] android work: sent uevent USB_STATE=CONFIGURED

o 3. fENIRERE, WM. KEEEET PC B usb & (adb) o

[7.511214] sunxi vbus det work()3310 WARN: get power supply failed
[7.521785] android work: sent uevent USB STATE=DISCONNECTED
[7.567262] regulator-dummy: Underflow of regulator enable count
[7.574047] android work: did not send uevent (0 0 00000000)

o 4. HEIZEIE), B cat usb_null (S(ERIE usb &) T=, ETLUEHEH LI,

[8.268634] rmmod device driver

[8.268634]

[8.275559] rmmod device driver()223 WARN: get power supply failed
[8.282630] android work: did not send uevent (0 0 00000000)
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9.1 USB EXINGeREHE

9.1.1 USB Host EXRINEEREEHIE L E

o ZJLN USB g&FIAIA, HFF5I USB &R FHIIA=,
o ZEMJUIR USB &4iii, HBRT3 USB L4ipvinld,
o LA PC ENMAERERIKLE, FASEXLL, &7E PC BHEEMRKR, MWIANER,
o HEEHAZ USB O, ZWHAEFATNXEM USB ONENINEREER,
o HHli%#E USB OSMEMIHEERY USB-HUB 2%, A% USBig&EiEREEl USB-HUB L,
INENIIEEREIER,
o MINENIKENZE MNERL e
(1) &7 USBO [, NEN&E:3 40T 75 T iA:

( cat /sys/devices/platform/soc/usbcd/otg role )

(2) &7 USB1 O, sn@EINTFAE I

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

o EHINZ Host W&l HIALBIIIRER B IER
(1) &% USBO A, NWeEn@dimT5:

HRH1: EFHEROTCE,
FH2: FaptEIHos tiE =R,

(2) &7 USB1 O, Wen@&IENHIKRD. BNz,
o Xftt SDK R3S &MARBINBHENT, HIARBEEEHRERMH.

o AEFRHAHT, DFIFTENHINERERFHINEERRFOEXTEFS, FHHITWL, BIARS
BEREZ.

o FEMFFEMT, £/ USB O {UNIEERFEIHRAEIER, , HHEITXLE, BIARSERRE
Z5

o HIFENR, Mid USB SXRRERELER. HRENAREL, AIZRBATRESH,
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9.1.2 USB Device EXINEREHE L E

ZRJ1A PC ENMAERFTIIR, HBRN5I PC BYRIRE,

o ZEIRJIR USB LAM#ERAINI, HBR N5 USB L4509ia)70,
o Hiik Device W@ EMEML), A@EIMTAR:

(1) & Logo

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

(2) BETREFELH Roleo
o EFINE Device Rzh, MINLNINGEREMEER.
(1) EHiEk USB %o
(2) FmptigEl Device 3o
o Sftt SDK RIS ZMARNABHEXT, WIARBESEHR TS,
o FAIEEHT, DIFTENHINERERFHINEEERRFIEXTFeSE, HHTNL, BIARS

=Y
FFrio

o AMFFMT, €A USB D{UNEEERREIHRIEIER, , HETXLL, BIARSERRE
Z5

o HIEEN, HIANUSB SREEEEES.

9.2 USB & Il al@l Bt

9.2.1 {ERIKERTEIDA!

#HIkE USB O USB ig&gfa, HEFREBIEREE, ZREIPWMER, BMERIEA
FRERISERTRNANHEREEIHEB/ATINIRELRNY, BREBEINTB=FRHE

o B 1, WNIRR usb0 A, KWEXNARM sys_config iLEREGIEH,
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SBOfE IR &

erial unic
'ial number

9-1: usb0 O sys config B2&

o B2, WIRZE usb0 O, HWIAHFIEE host {&x(;

# cat ‘busybox find /sys/devices/ -name “otg_role”*

&79 host, M cat 5579 usb host,, &IE host 1R30, NETLUREIE iR as < TI#E:

# cat ‘busybox find /sys/devices/ -name “usb_host”’

(XBES)
[67823.051097] insmod_host _driver
[67823.051097]
[67823.057952] [ehciO-controller]: sunxi usb enable ehci
[67823.064383] [sunxi-ehci0]: probe, pdev->name: 5101000.ehciO-controller,
sunxi ehci: 0xc10b0el4, 0x:f08fb000, irg no:cb
[67823.076901] sunxi-ehci 5101000.ehciO-controller: SW USB2.0 ‘Enhanced’ Host
Controller (EHCI) Driver
[67823.087856] sunxi-ehci 5101000.ehciO-controller: new USB bus registered,
assigned bus number 1
[67823.098241] sunxi-ehci 5101000.ehciO-controller: irq 203, io mem 0xc014c1£8
[67823.125814] sunxi-ehci 5101000.ehciO-controller: USB 0.0 started, EHCI 1.00
[67823.134458] usb usbl: New USB device found, idVendor=1d6b, idProd-
uct=0002
[67823.142255] usb usbl: New USB device strings: Mfr=3, Product=2, Serial-
Number=1
[67823.151283] usb usbl: Product: SW USB2.0 ‘Enhanced’ Host Controller
(EHCI) Driver
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[67823.160367] usb usbl: Manufacturer: Linux 4.9.118 ehci hcd

[67823.166845] usb usbl: SerialNumber: sunxi-ehci

[67823.173215] hub 1-0:1.0: USB hub found

[67823.177592] hub 1-0:1.0: 1 port detected

[67823.182663] [ohciO-controller]: sunxi usb enable ohci

[67823.188386] [sunxi-ohciO]: probe, pdev->name: 5101000.0hciO-controller,
sunxi ohci: 0xc10b05c4

[67823.198349] sunxi-ohci 5101000.0hciO-controller: SW USB2.0 ‘Open’ Host
Controller (OHCI) Driver

[67823.208321] sunxi-ohci 5101000.0hciO-controller: new USB bus registered,
assigned bus number 2

[67823.218255] sunxi-ohci 5101000.0hciO-controller: irq 204, io mem 0xef10fd54
[67823.288067] usb usb2: New USB device found, idVendor=1d6b, idProd-
uct=0001

[67823.295836] usb usb2: New USB device strings: Mfr=3, Product=2, Serial-
Number=1

[67823.304140] usb usb2: Product: SW USB2.0 ‘Open’ Host {Controller (OHCI)
Driver

[67823.312173] usb usb2: Manufacturer: Linux 4.9.118 ohei_hcd

[67823.318493] usb usb2: SerialNumber: sunxi-ohci

[67823.325126] hub 2:0:1.0: USB hub found

[67823.329636] hub 2-0:1.0: 1 port detected

host_chose finished!

o FIE 3, #Hlig&E USB O/MEM MR USB-HUB &%, 1§ USB & &S USB-HUB
£, RERTEEVIRUMER,

o B4, MREITR I HATAIERIRS, 1BRR USB Host EATEEREHES Ri#E—F
HE

9.2.2 MANKERREEE

HMI%E USB AN USB 1&& G, EFHTED connect. disconnect, BPRINAUWT log

[11:1615:02:01:483]ehci irq: highspeed device connect
[11:1615:02:01:491]ehci irqg: highspeed device disconnect
[11:1615:02:01:512]ehci irq: highspeed device connect
[11:1615:02:01:513]ehci _irq: highspeed device disconnect
[11:1615:02:01:532]ehci irq: highspeed device connect
[11:1615:02:01:533]ehci irq: highspeed device disconnect

B¥I8 USB Host BEAINEFR BHES BHITHE, ERARRE. 55, RERE,
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9.2.3 BEFRIEEFEYIR OHCI

#HligE USB 04N USB mFigEE, ehci WigENEFE, IREIER ohci, BIRILI9UN

T logo
[ 89.260115] usb 1-1: new high-speed USB device number 33 using sunxi-ehci
[ 89.400152] usb 1-1: device descriptor read/64, error -71
[ 89.640231] usb 1-1: device descriptor read/64, error -71
[ 90.350260] usb 2-1: new full-speed USB device number 14 using sunxi-ohci
[ 90.563274] usb 2-1: not running at top speed; connect to a high speed hub
[ 90.582287] usb 2-1: New USB device found, idVendor=12d1l, idProduct=107e

B8 USB Host BEAINREF BHES BHITHIE, ERARRE. 55, RERE,

9.2.4 HANIREBRIFIR!

#HBY USB O USB ig&HH, FiR5IEE,

o HEE 1, EHJ ush0 O, RIFPERECENERNEWIA usb HIEEE;

o IR 2, WINBTEHE

BRESALURR —HEFINEF;

o IR 3, WINGREBIIPIRANZEZE N usb IRETA—HEREREMN;
o ZR 4, HUFIERABNZ usb0 O, #INEM usb NERBHERE A ERIR —HEEOE

=
Ft

e FB 5, NAMBEMNEMBRTE host BXFRMHZ R, KXITED 0x0~0x54,
0x400~0x454, 0x800+0x830 H#Fds, MNILBRERE, BARIRERE!

echo 0x5101800,0x5101830 > /sys/class/sunxi_ dump/dump
cat /sys/class/sunxi_dump/dump

o B 4, MREIIFRE 3 RAERERE, ERIR USB Host EATNEREHED BHEHITH

[

)

[0 3588
BiHESEIR SPEC,

9.2.5 RERMEE/RIRETTRIRG!

A4 N super standby KBE, MEEEfS, USB i&&LEIRA.
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o FIE 1, WA vbus BEHIE, FRIERESENEFETE, MREERT EEAATR TETME,

o ZR2, HHENIIED. BENNEH; EFREESAUERRY (FRIBAGRKRI, UTRMH
2E)

echo 0 > /sys/devices/platform/soc/5101000.ehci0O-controller/ehci_enable
echo 1 > /sys/devices/platform/soc/5101000.ehciO-controller/ehci_enable

o I 3, ANORGNRFENNE, RIEBNL.
o PR 4, FEERTXRI, HRIE USB Host EAXTNEREHE S B#HITHIE,

9.2.6 RERMEE/FIGEINEERN

HEIRENBERT, RKHN super standby KR, MEETIESIRIFIEE: MERHITIHERIES
MK, SEMERMEHIMMER L, T EIRSIgE. BERFER ohci &,

o FE 1, Wik vbus BEHIE, FERIEKESENIERETE, REZRS EEAYRIR TETME.

o $B 2, HEKIMREEN Fvbus BIBYE (FF &84 sunxi ehci resume work #l sunxi ohci resume work) .
MR E I

static woid SunXi_EhCi_resume_work(struct work_struct *work)
{

strmet sunxi_hci_hcd *sunxi_ehci = HULL;

sun¥i \ehci = container gf{work, struct sunxi heci hed, resume work) ;

2 iti itoresumie. */
ms leep (5000) ;|

sunxi hcd board set vbus(sunxi ehci, 1)
atomic sub(l, &g sunxi usbh super standby):

9-2: FEKMEERTFF vbus HIRYIE]

o FB 3, RELNE, HHENE. BEHMHE, BHTIREER, MXESEMN;

echo 0 > /sys/devices/soc/1c14000.ehci0O-controller/ehci_enable
echo 0 > /sys/devices/soc/1c14000.0hci0-controller/ohci_enable

echo 1 > /sys/devices/soc/1¢c14000.ehciO-controller/ehci_enable
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echo 1 > /sys/devices/soc/1c14000.0hciO-controller/ohci_enable

o IR 4, ARSI AIMENFY. MEEFEE VCC_USB. VDD _SYS, VBUS W E®EEF, #
MXBEE, WHEREIER EARA=REEETERSE.

o FB 5, MiXFEIHEN usb IREl, MIAREERE.
o $B 6, HELEARTRXRI, FRER USB Host EATNEREHE S BHITHIE,

9.2.7 f£A MTP EfZ8#ER3t

PC Mig& 6], A MTP thilFREBUERBIRMRE, LNIFES XM BASHRIEHE,

HIE 1, WE mtp REWK PC EEKRE, BIRThNEIER,

DB 2, EFNEERST, BMNSHNSNERSERANFEERNELME, HXTL.
R 3, mtp IREW PC EWIRBIE, AITENERNREIRSHFFLE, AL,
PB4, HEERTRIM, FRE USB Device BEAREREHTHE,

9.2.8 Camera &Sk

7 H3(linux-3.4) t, usb BEESLESRE] 720p@15 #Mg, ERE7E H6(linux-3.10) L, ZiB%&
SR LORENZAE, 8w R E 5 e ixin,

o FE 1, WINE H3 LRIIR, BENMREKHMERBERFAERELHMERRIE,
o W 2, HEMIASIIEZESH ARSI
o FIE 3, RIEMENKEER, WIAPRE 2 PRANBAZE TS 720p@15.

0.2.9 UAC #EE%

A UAC £ pcm XA wav X%, dump NEEFMEXHLEAR L, TMREDEFRE,

TR 1, BSOS, BINERENGER BUARR 3 7 1S0) -

TR 2, B0 debug 58, WINZBURERIRRISIAFETEMEMERIET fifo FUREIRY
BHUEE; MWL ERERIM e KIEETE,

8 3, ¥ udc FEIERIEM cpu, BRRIATRE 2 PRIMIER S HE LA,
TR 4, RiHER0O4TH; BRAIATE 2 PRBIERSHELE,
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9.2.10 USB3.0 %2 FIKMOFHER

3t USB3.0 & TIMORTELEN, MAFLELKIERE 82.9 Mbits/sec.

o HIE 1, ERABMERN usb3.0 O#ITREHEEKNIK, #IA usb EIEWLIMES 488,
o B2, BMMKRIIRE, WINEHERSTENE
o I 3, & usb 0x05200800 FH7FasM 0x701 &k 0x1,

o
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10.1 Gadget E2& R

10.1.1 /)14 mass storage

RAECE T .

CONFIG USB CONFIGFS MASS STORAGE=y

Device Drivers --->
[*] USB support --->
<*>  USB Gadget Support --->
<*>  USB functions configurable through configfs
[*] Mass storage

configfs ECE %!

dd if=/dev/zero of=7dev/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.usb0

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

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.1/MaxPower

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

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

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

(1 5588
WMREEEM lun, 7E functions/mass_storage.usbO TF:

mkdir lun.1
mkdir lun.2

10.1.2 /Wi cdrom

RFBECED
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CONFIG USB CONFIGFS MASS STORAGE=y
Device Drivers --->
[*] USB support --->
<*>  USB Gadget Support --->
<*>  USB functions configurable through configfs
[*] Mass storage
configfs FEEE 7%

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/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 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

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

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.usbQ7/ /sys/kernel/config/
usb gadget/gl/configs/c.1l/mass storage.usb®

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

(0 3588
/tmp/phoenixcard.iso RIEZFEREN (EEXHEHREEEIF) o

10.1.3 /Ml UACI

RFBECED

CONFIG_SOUND=y
CONFIG_SND=y
CONFIG USB CONFIGFS F UACI=y

Device Drivers --->

<*> Sound card support --->
<*>  Advanced Linux Sound Architecture --->

[*] USB support --->
<*>  USB Gadget Support --->

<*>  USB functions configurable through configfs
[*] Audio Class 1.0
configfs FEEEHA:

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
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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/uacl.usb@®/ /sys/kernel/config/usb gadget/
gl/configs/c.1/

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

AR BIAES UDC B endpoint F{NE— ISO Imm, MRBILLATIRE, "h@IER ude
NinREEEE (F int isRBECE R iso) o

[ 4342.289380] ERR: sunxi udc dequeue: driver is null
[ 4342.294854] configfs-gadget 4100000.udc-controller: failed to start gl: -19
echo: write error: No such device

10.1.4 /Wit UAC?2

RFBECE

CONFIG_SOUND=y
CONFIG SND=y
CONFIG USB CONFIGFS F UAC2=y

Device Drivers --->
<*> Sound card support --->
<*>  Advanced Linux Sound.Architecture :--->
[*] USB supports --->
<*>  USB Gadget Support “--->
<*> USB functions configurable through configfs
[*] Audio Class 2.0

configfs BC& 757k :

mount -t configfs none /sys/kernel/config

mkdir /sys/kernel/config/usbsgadget/gl

echo "0x1d6l1" > /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.usb0O

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

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

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

10.1.5 /Wi UVC

RFBECED
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CONFIG _MEDIA CAMERA SUPPORT=y
CONFIG_USB_CONFIGFS F UVC=y

Device Drivers --->
<*> Multimedia support --->
[*] Cameras/video grabbers support
[*] USB support --->
<*>  USB Gadget Support --->
<*k> USB functions configurable through configfs
[*] Audio Class 2.0

configfs Be& 574!

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/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.usbQ/streaming/mjpeg/m/720p/
wHeight

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

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

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

1n -s /sys/kernel/config/usb gadget/gl/functions/uvc.usb@/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.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.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.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 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/

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

AR MRME UAC BPF int iIsRECE X iso IR SHFHIFAE int in= B A TR,
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218.758534] ERR: sunxi_udc_dequeue: driver is null

echo: write error: Invalid argument

[ 218.744777] configfs-gadget gadget: uvc: uvc function bind()

[ 218.751185] configfs-gadget gadget: uvc: Unable to allocate control EP
[

[

218.763923] configfs-gadget 4100000.udc-controller: failed to start gl:

-22

10.1.6 /W% HID

RAECE T -

CONFIG_USB CONFIGFS F HID=y

Device Drivers --->
[*] USB support --->
<*>  USB Gadget Support --->
<*>  USB functions configurable through configfs
[*] HID function
configfs B2& 574!

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

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

echo 0x0525 >/sys/kernel/config/usb gadget/gl/idVendar
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/kephel/config/usb gadget/gl/functions/hid.usb@/report length

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

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

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

/configs/c.1/

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

WRTL:
report_desc RIEFRBENX, THIMT.

A\ XO5\\x01\\x09\\x06\\ xal\\ x0I\\x05\\x07\\x19\\ xe0\\x29\\ xe7\\x15\\ x00\\ x25\\ x01\\x75\\x01
AAX95\\x08\\x81\\x02\\x95\\ xO1\\x75\\ x08\\ x81\\x03\\x95\\ x05\\ x75\\x01\\x05\\ x08\\ x19\\
XOL\\x29\\Xx05\\x91\ \x02\\x95\\ x0T\ \x75\\ x03\ \ x91\\x03\\x95\\ x06\ \ x75\\x08\\x15\\ x00\ \
x25\\x65\\x05\\x07\\x19\\x00\\x29\\x65\\x81\\x00\\xcO

AR BUANES UDC B endpoint F{XE— INT inm, REBIMUATRE, shH@EIEK ude

NiERERERE (F iso ImEERN int) o

[ 272.667636] configfs-gadget gadget: hidg bind FAILED
[ 272.673219] ERR: sunxi _udc_dequeue: driver is null

echo: write error: No such device

[ 272.678634] configfs-gadget 4100000.udc-controller: failed to start gl:

-19
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10.1.7 /4 rndis

RAECE T .

CONFIG USB CONFIGFS RNDIS=y

Device Drivers --->
[*] USB support --->
<*>  USB Gadget Support --->
<*> USB functions configurable through configfs
[*] RNDIS

configfs Be& 574!

mount -t configfs none /sys/kernel/config

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

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

echo "0x200a" > /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.1/strings/0x409

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

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

10.1.8 /Il acm

RFBECED

CONFIG_USB_ACM=y
CONFIG_USB_CONFIGFS ACM=y

Device Drivers --->
[*] USB support --->
<*>  USB Modem (CDC ACM) support
<*>  USB Gadget Support --->
<*>  USB functions configurable through configfs
[*] Abstract Control Model (CDC ACM)

configfs FEEE /%

mount -t configfs none /sys/kernel/config

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

echo "0Ox1f3a" > /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.usb@

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

R BT TIRER, % CONFIG USB ACM REEETH.

[ 87.430781] Config c/1 of gl needs at least one function.

[ 87.436844] ERR: sunxi udc_dequeue: driver is null

[ 87.442269] configfs-gadget 4100000.udc-controller: failed to start gl: -22
echo: write error: Invalid argument

10.1.9 /W% adb

RAECE T .

CONFIG_NET=y
CONFIG UNIX=y
CONFIG INET=y
CONFIG_USB_CONFIGFS F FS=y

[*] Networking support --->
Networking options --->
<*> Unix domain sockets
[*] TCP/IP networking
Device Drivers --->
[*] USB support 4 --->
<*>  USB Gadget Support --->
<*>  USB/functions configurable through configfs
[*] Function filesystem (FunctionFS)

configfs B2& 57k

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 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/ffs.adb/ /sys/kernel/config/usb gadget/gl/
configs/c.1l/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/gl/UDC

AR BREREELIATRERNFERAITadod FFE adb FIFHIZ,
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[ 69.369687] ERR: sunxi udc dequeue: driver is null
[ 69.375097] configfs-gadget 4100000.udc-controller: failed to start gl: -19
echo: write error: No such device

10.1.10 /)i 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.usb@

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 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/mass storage.usb@/«/sys/kernel/config/
usb _gadget/gl/configs/c.1l/mass_storage.usb0®

1n -s /sys/kernel/config/usb gadget/gl/functions/ffs.adb/ /sys/kernel/config/usb gadget/gl/
configs/c.1l/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/ud¢/ | xargs/echo > /sys/kernel/config/usb gadget/gl/UDC

10.1.11 /M 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.usb0O

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.usb@/streaming/mjpeg/m/720p/
wWidth

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

echo 333333 > /sys/kernel/config/usb_gadget/gl/functions/uvc.usb0/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
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echo 1843200 > /sys/kernel/config/usb gadget/gl/functions/uvc.usb@/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.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.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.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.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 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/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/

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

10.1.12 /Wl 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/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/hid.usb@

mkdir /sys/kernel/config/usb gadget/gl/functions/mass storage.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.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.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.1l/mass_storage.usb0®

ls /sys/class/udc/ | xargs echo > /sys/kernel/config/usb gadget/gl/UDC
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10.1.13 /\WlfH# 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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