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Rockchip Linux USB FF & {5/
1. R
1.1 RKUSB f&H#I28 5%
1.2 USB 2.0 Host
1.3 USB 2.0 0TG
1.4 USB 3.0 0TG
1.5 USB 2.0 PHY
1.6 USB 3.0 Type-C PHY
2. USB REfFERER
2.1 USB 2.0 Host FB{4ER &
2.1.1 USB 2.0 Host EHCI & OHCI FE{4 B &
2.1.2 USB 2.0 Host HSIC BB E R
2.2 USB OTG F@fFHER
2.2.1 USB 2.0 OTG FE{FHEER
2.2.2 USB 3.0 OTG FEfFHEER
2.3 USB GPIO F@ffHE.
2.3.1 USB VBUSDET GPIO FE{4FEERIGIT
2.3.2 USB OTG_ID GPIO MB{4HERRI&IT
3. A%ZUSBERE
3.1 USB PHY CONFIG
3.2 USB Host CONFIG
3.3 USB OTG CONFIG
3.4 USB Gadget CONFIG
3.5 USB 9hM& CONFIG
3.5.1 Mass Storage Class CONFIG
3.5.2 USB Serial Converter CONFIG
3.5.3 USB HID CONFIG
3.5.4 USB Net CONFIG
3.5.5 USB Camera CONFIG
3.5.6 USB Audio CONFIG
3.5.7 USB HUB CONFIG
4. USB DTS E2&i%HH
4.1 USB PHY DTS
4.1.1 USB 2.0 PHY DTS
4.1.2 USB 3.0 PHY DTS
4.2 USB 2.0 =428 DTS
4.2.1 USB 2.0 Host 1541128 DTS
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4.4.3 USB VBUSDET/OTG_ID GPIO DTS
5. USB RmpFF &
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1. BhHA

1.1 RK USB i&HIzR A

Rockchip SOC BHEAEZ > USB 1zHl28, FEIEHIBEARMIZL, BTECH TRM FREUFAES. BT
#B5> USB =B EARG, FRLIBSHIRMA RNFERNEHBREGE, BHE USB NERAE.
BN ER USB f=H8890% 1 FimR:

#&< 1 Rockchip & USB #8851
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RIS R

RK3399Pro
RK3399
RK3368
RK3366

RK3328

RK3288

RK3228
RK312X
RK3188
RK30XX
RK3308
RK3326
RK1808
RK1108
PX30
RV1103
RV1103B
RV1106
RV1109
RV1126
RK3506
RK3528

RK3562

RK3566

RK3568

RK3576

RK3588

USB 2.0 HOST
(EHCI/OHCI)

2

2

USB HSIC
(EHCI)

1

1

USB 3.0/2.0 OTG
(DWC3/xHCI)

2 (0TG 3.0)
2 (0TG 3.0)
0
1 (OTG 3.0)

1 (0TG 3.0)

0
1(0OTG 3.0)
0
0
1(0TG 2.0)
1(0TG 2.0)
1 (OTG 2.0)
1(OTG 2.0)
1(0TG 2.0)
0
1(OTG 3.0)
1(OTG 3.0)

2 (0TG 2.0 + Host
3.0)

2 (OTG 3.0+ Host 3.0)
2x0TG 3.0

32x0TG3.0+
1 x Host 3.0)

USB 2.0 OTG
(DWC2)

0

0

1

2 (OTG +
Host)

1

0

0
2x0TG 2.0

0

0



USB 2.0 HOST USB HSIC USB 3.0/2.0 OTG USB 2.0 OTG

Ak Y o
(EHCI/OHCI) (EHCI) (DWC3/xHCI) (DWC2)
2(1x0TG3.0+
RK3588S 2 0 0
1 x Host 3.0)
Note:

1. R/EB, HF N RRHE N MRIZA USB 211128

2. F®&H, “EHCI/OHCI” &% USB £HI28 5 7 EHCI 5512840 OHCI #£5%128; “DWC3/XHCI” &R
TRiZ USB =428 826 7 DWC3 1=4128H0 xHCI 154128 ;

3. RK3288 Z#FM MR AY DWC2 15428, HA—1 DWC2 4% OTG IhEE, BIb— DWC2 R#5F
Host THAE;

4. RV1103/RV1106/RV1109/RV1126/RK3566 HJ DWC3 OTG 154128 R %1% OTG 2.0, A%#F OTG
3.0, tLENRERAEZHF USB 2.0 480Mbps 1£4;

5. RK3588 1 RK3588S {9 USB &R X 5lE: RK3588S #HLL RK3588 /T —4H Type-C1 (BP: 14
USB 3.0 OTG controller + 1 4> DP controller + 1 4> USB3.0/DP Combo PHY + 1 /> USB 2.0

PHY);
6. RK3588 #1 RK3588S Host 3.0 iTHl28 (JIRG Y USB30_2) Rk#F USB 3.0 IHEE, AR TRE
USB 2.0;

7.RV1103/RV1103B/RV1106 USB PHY ;&% OTG_ID pin, R&tt, T EZFnER OTG &0
Device/Host EEhtIiRINEE, SNRELNSLIER OTG mode, BFRIRGNESS, BiEkA%, B85
ZEZETUSB EHMGS;

8. RK3506 2N 2ThEER) DWC2 OTG 1=%28, BIRZFAF W Device M= MAZE, 81X OTGO AIZ
¥ BC1.2 ZEBH A Device #3R#E disconnect &7, 1tbh, RK3506 SDK RYERFEH BT LAz 5fE A
GPIO #&: VBUS #1 ID BB &L ERAY USB PHY VBUSDET #1 OTG_ID Pin,

1.2 USB 2.0 Host

o RAME

1. Universal Serial Bus Specification, Revision 2.0

2. Enhanced Host Controller Interface Specification (EHCI), Revision 1.0
3. Open Host Controller Interface Specification (OHCI), Revision 1.0a

o Kt

1. ZH5E53% (480Mbps), £3% (12Mbps) FIEE (1.5Mbps), USB 2.0 Host ¥4I 22 piERIAN FE] 1-1
FfiiRo
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USB2. 0 Host Controller

EHCI Host OHCI Host
Controller Controller
I UTMI+ UTMI+ i

Port Routing Control

A

l UTMI+

USB2. 0 PHY

[ 1-1 USB 2.0 Host &2 1EE]

1.3 USB 2.0 OTG

o REIE

1. Universal Serial Bus Specification, Revision 2.0

o KMt

1. #¥ Host &=23{#0 Device &3 ;

. 32%5 OTG IDK, FHi&@id ID BB HEN% Host #H Device 1R3;
. Rz 5 ADP/SRP/HNP 1Y ;

. Host IR\ ZHrmiR. £FMEE, Device B R ZHERMERIER ;
. Host #8325 9 1™ @18,

. Device B Z#HF 9 Mimm (RFEEIRSR0), HEA, 41N INIHSR, 310 0UTiEs, 2 4N IN/OUT I
B

7. 2%F 1024x35 bits & FIFO;
8. ZFMEF DMA, H B Z#F scatter/gather IEE;
9. XFFINSEES MRRRY FIFO X/);
10. Device R #%FBCD (Battery Charging Detect);
11. ¥ UART Bypass &2 ;

S A WN
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USB OTG
USB OIG UTMI 2.0
2.0 PHY

CONTROLLER

1-2 USB 2.0 OTG 1EE

1.4 USB 3.0 OTG

o FRBME
1. Universal Serial Bus 3.0 Specification, Revision 1.0
2. Universal Serial Bus Specification, Revision 2.0

3. eXtensible Host Controller Interface for Universal Serial Bus(xHCI), Revision 1.1
e DWC3 4%

1. 324 Control/Bulk(including stream)/Interrupt/Isochronous f£4&A T ;
. USB 3.0 Z#FEIAFH4T IN 1 OUT 1%48, HoiLE 8Gbps;

. TFHEIRRTETE (Descriptor Caching) F#KIETFIEN (Data Pre-fetching);

. Device iR ZHH IN IR EHM OUT R EIFSE S H Fift;

. XIS B R ERDY # burst;

RS E R R (bulk stream);

. 52#% USB 3.0 DRD (Dual-Role Device) 14 ;

. ZHFRIE OTG ID RSk Device #1 Host &R ;

. X F3HF Type-C BT F, 3245 UFP/DFP AE3ZHR;

. 32 #F SRP (session request protocol), HNP (hostnegotiation protocol) #1 RSP (Role Swap
Protocol);

v A W N

O VW 00 N O

e USB 3.0 xHCI Host ¥4

1. RS A LUESE 64 MME;

. T — 1 RbeE;

. FZ#F— USB 2.0 i OF—> USB 3.0 i

. 2% USB 3.0/USB 2.0 H & &%, #5iAE 8Gbps;
. S FHRERFTREY xHCI IRED;

. ZB4375 B 523F xHCI Debug Capability;

v A W N

[e)]
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AHB Slave t tﬁkil Master

Bus Interface/List Mangement

¢ USB3 OTG t

HS/FS/LS SS
MAC MAC
UTMI+ ¢ ¢ PIPE_IF
USB2. 0 PHY TypeC PHY

¢ ¢

1-3 USB 3.0 OTG 1EE]

1.5 USB 2.0 PHY

USB 2.0 PHY #F 1 4> port #1 2 4> port B#igit, WMNTE 1-4 EX#F 2 1 port IEE,

USBZ2. 0 Host USB3. 0 OTG
Controller Controller
USB2. 0
PHY ¢ UTMI _IF : UTMI _IF
Host Port OTG Port

G

1-4 USB 2.0 PHY 1EE|

1. Host Port: J&i¥ UTMI+ &£ USB 2.0 Host £Hl28;
2. OTG Port: @i UTMI+ 3&E3#% USB 3.0 3{#& USB 2.0 OTG #ZHl28HY USB 2.0 iZiE1EIR ;

1.6 USB 3.0 Type-C PHY

B 81248 RK3399/RK3399Pro ithF 2 #F Type-C PHY,
o Hit

1. 325 USB 3.0 (Super-Speed only);
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2. &2#F DisplayPort 1.3 (RBR, HBR and HBR2 data rates only);

3. 2% DisplayPort AUX i&i&;

4. 5 USB Type-C and DisplayPort Alt Mode;

5. 2#¥ DisplayPort Alt Mode on TypeC A, B, C, D, E and F Efii 5 E;
6. ZFFIEEMNREHF TG

AUX
PIPE IE i
TX0
TypeC PHY | LIRKL
TXRXZ
DPTX_IE
X3

1-5 Type-C PHY #EE



2. USB FE{FHRER

2.1 USB 2.0 Host fE{ &

USB 2.0 Host FEEEE R BT : USB 2.0 Host #1 USB 2.0 HSIC, &#A USB 2.0 Host 1 HSIC #RfEMA
EHCI #5428, {BfEARY USB 2.0 PHY @A, B AIREHERERE,

2.1.1 USB 2.0 Host EHCI & OHCI fE{+EE&

USB 2.0 I T 1B #h=ik 480MHz, FRLA layout BYSREHFFER, USB ELTE S 7-8MIL, 1 90QE
MENEL, RFERBEELHEEM, BLEEFINE, EXNETEREGEMESEL.

XE L RK3399 i B A USB 2.0 Host BB BB ERIG T S,

1. USB 2.0 Host 1=HI2889:5 5 5| BI0E 2-1 Fiw

i
USB2 host0 @ 0sT0_DP |42 ; OSTO_DP
HOSTO_DM OST0_DM

AG23
TYPECO_DP |ar23 TYPECO_DP

TYPECO DM ; TY. DM
TYPECDID :ﬁg TYPECO 1D F5iat

TYPECO_U2VBUSDET {{TYPECO_U2VBUSDET
AC31 1 R1 2 || .

L e FR [ “— USBO_RBIAS 1

USE PHYO RO402
1%

USB2 hostl *—-— HOST1_DP ﬁg’? ; OST1_DP
HOST1_DM OST1_DM

TYPEC1_DP
TYPEC1_DM
TYPECT_ID
TYPEC1_U2VBUSDET

H [ < USB1_RBIAS

0SB PHY1

{22452 [DHY  USB_AVDD_0Vg [—-24——OUSB_AVDD_OV9
A e F g | usB_avDD_1ve [F924—ousB_AvDD_1ve
USB_AVD D,;—;,u'g | Y25 SUSB_AVDD_3V3

2-1 USB 2.0 Host i&: 1 5 | Bl

2. USB 2.0 Host VBUS B9{Z I B B8 FN1% ] BB ER 4N 2-2 FIE 2-3 Fiis
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VCCEV0_SYS

VCC5V0_HOST EN 4

u1900

SYB288CAA

S0T 23 5

5
IN

EN

VouT

VCGSEVO_HOSTO

WCCEV0_HOSTO
©

GND 2){“
3

ocB
R1902
10K
R0402
o 5%

1 o]
HOSTo DM 2 |* *57
HOSTOOP 3 |* " &=
4 ® *OE
anD:y,
o~ ° o

C1900

—CO0805 -
X5R 1902 _
1o0v ED1900 100nF "~
| ESD5451N Co402
ESD0402 X5R

16y

01901

0|

‘”I 2 |1

CBSDE u1801

X5R ESDS5302F
ov™ SOT_23

SB2DM USB_AF_OT_00T
USE- HUB PORTEA—
“usB1900”

o~

—= H—
—a

2-2 USB 2.0 Host VBUSHE I EB BRFNIZ 1 EB B

GPIO4_DO/PCIE_CLKREQNB_u
GPIO4 D1/DP HOTPLUG d

2-3 USB 2.0 Host VBUS GPIO #= IR

iEKE CLIGHT_INT_L
b >m05w HOST_EN

2.1.2 USB 2.0 Host HSIC TE{HEaE&

USB 2.0 HSIC (High Speed Inter Chip) 2845 USB 2.0 18R

%L (480Mbps) HUT:FriE| iR

O, fMA 240 MHz DDR {55, HMERELMETTN 50Q, BINEKELKEAESBT 10cm, NE 2-4

Ffii, USIC_STROBE 79 240MHz DDR 55

%%, USIC_DATA A¥iEs:, HtEBEN 0.9V 1.2V, 55

R EREN 1.2V, BRTRENINFE, RAELKEN 10cm (4 &),

XE LA RK3399 i /Y USB 2.0 HSIC FEHFEBE&IZIT /95l

USIC_STROBE
USIC_DATA

USIC_AVDD_0V9

USIC_AVDD_1v2

| AD25 __ ~vDDOVY_USIC

L AD24  ~vecqvz_usic

2-4 USB 2.0 HSIC FE{+ERER

2.2 USB OTG fE{FERER

2.2.1 USB 2.0 OTG FE{HEBEK

USB 2.0 OTG #XMEHES:

e OTG_DP/OTG_DM: USB 455 D+/D-, EEXEIR:E
e USB_DET: NS, % OTG EA9 Peripheral mode BY, FF#N USB 2

Sk E&REX 2.20 BIEEFHE,

EiEEE| Host (30:

PC Host) B(#& USB 7528, RAIANMREF 0Vo ZiEHEF| Host 5i#& USB FTEE2ERY, AEEF 3.0
~ 32V,

e USB ID: [#ANES, ATHERIMA Host mode & Peripheral mode, BRIANSEF 1.8V

(SR AEHIE), OTG fEA Peripheral mode, il OTG-Host £k4i8Y, USB_ID StH{EE!
#h, USB 5

1% SDK 2E RIEERRERIT

21RYE USB_ID BBFZ Mk, BE1E OTG YA Host mode,
e USB_RBIAS: USB 2.0 PHY RY4MEREEEBPE, ZEEERVFEESR M USB 55

HUE(E, PR


af://n487
af://n492
af://n493

e VCC5V0_OTG: % OTG IfEF Peripheral mode B, VCC5V0_OTG 2 USB_DET MIBINRIE S,
% OTG TYEF Host mode B, VCC5V0_OTG #i VBUS 5V 48 USB 9M&.

USB 2.0 OTG PHYRY{itE2EE;E: USB_AVDD_1V0, USB_AVDD 1V8, USB_AVDD 3V3,

USB 2.0 OTG BYEE4ERERUNE] 2-5 ~ & 2-8 Fiim:

U1000E
AATD p
USB OTG_DM TG_DM
USE_OTG_DP |19 X §§8DTEGT DP
USB_VBUS
UsB ID ot 22USB D
USB_HOST_DM IE:& 2 g §8_HOST_DM
USB HOST DP SB_HOST_DP
use_Relas [FAAT—R14001 I
Uiz USB_AVDD 1V(R1401 1R 1 2 ROBO3 1%
USB_AVDD_1VO |13 1 USE_AYDD_TVER1402 0.1R_1 " 2_RO603 10 veeive
USB_AVDD ava a3 f USE AYDD SVRE403 0.1R 1 ajaj~ 2 RO603 1% OVCC3VO_PMU
c1400 | c1401 | cra02
a0 - 100nFi100nFi100nF
——XSR X5R 5R
16V 16V 16V
co402™| co402™| codoz
2-5USB 2.0 OTG i 5| H
- - 0 - VCCEVD_OTG
. LN T
— 1 R2500
2 5V [T OTE D
= DM 557G DOP1
—— EI’E 4 USB D
5
I y; - - o
! ED2500 12501 | czso1
ESD5451 | N/ \V [espsaozr | ——10uF
ESDO402 ISOT_23 | o XER
| 6.3V
o C0603
| - |
= = | = Cj<1pF | =
L, RE50d %5402 51 S
4 3 FB2500 |
A0R-100NDME
2 1 LO&030D
OTG DP 1 2 OTG DP1
¢ R2505 “oYRR0402 5% ©

2-6 USB 2.0 OTG #EMOEK



VCCEVO_OTG

T R2500 2 10K 1 RO04Q2 5% . USB DET
R2502 T | ©2500

18K ——100nF
C2501 1% ~| *SR
RO402 16Y

co402

2

X5R
6.3V
C0B03

2-7 USB 2.0 OTG VBUS DET 73 [EEBE&

VGG 3vo  VCCEVO_SYS VCCEV0_OTG
ge] 8]
_ U2500
SYG280AAC
R2501 TT9107/CW 3031
0 +—mN  vour M
o RO402 enp |2 ||r
4 3
Q2500 EN 0CB
WNM2016-3/TR _ SOT 23 5 -
SOT 23 — R2503
|H— ——C2502 47K
USB_ID 1! ol 1UF 505
' co402 « Ros02
o X5R
16V

2-8 USB 2.0 OTG VBUS DRV EB %

2.2.2 USB 3.0 OTG FE{HEREK

L RK3399 USB 3.0 OTG Type-C B EBE&I& A,

RK3399 USB 3.0 OTG &%& USB 3.0 OTG IhaE, B[R T#A USB 2.0 OTG IhiE, BRAEHEREAN
5Gbps, ¥EBEOAN Type-C, TIFIERE, EFHLSE, USB 3.0 TiFKiA 3 KWL ENESENR
11 ®<F PCB, 5Gbps 55 EKLY ERANERESES HIVER, NMMERESHTIRL BETIL

BER

Al A2 Al A4 AS
GND | TH1+ | TX1- | Veus cc1 D+ D- S5BULl | Veus | RX2- | RX2+ | GND

3

A7 AR AG AlD All Al12

GND | RX1+ | RX1- | Veus | SBU2 D- D+ cc2 Veus | TX2- | TX2+ | GND
B12 B11 B10 B9 B& B7

g

B5 Bd B3 B2 B1


af://n516

2-9 Type-C EOEX

Y b

HYBRID TH and ST MID-MOUNT

GOMNECTOR vt
Stwradasd A
TYPEC1_TX1P ﬁ TYPEC1_TX1P
TYPEC1_TX1M TYPEC1_TX1IN
TYPEC1_RX1P |-Alas (GTYPECT_RX1P
TYPEC1_RXIM PEC1 RXIN
TYPECI_Tx2P ﬁ TYPEC1_TX2P
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USE TYPEC 115H0

VBUS_TYPEC C10- ﬁ VBUS_1

5| VBUS 2

5| VBUS 3
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T""E':‘—E’“L‘zgl 21000 o201 X3ROV TYPECTAURI | oo oo 0] oc,
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TYAECT TH2N 20— Fon051 | [ 2 1000F 0201 X&R 10V TYPECITAZP B2 xKE M
TYPRCI_TX i} TP &1
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|||
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2-11 RK3399 USB 3.0 OTG Type-C &[]

FUSB302ZMPX
MLP14 _ZR50XZR50X0RB0
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cz102 _| G2103 4
- =V
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50V 50V
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ePAD SDA [& . I2C_SDA_PMIC
—— INT# FEC1_CC_INT_L

2-12 USB 3.0 Type-C FUSB302 H}&

uz1o
FPF2485UCX
WLCSPS 1RZ1X1R21X0RE3

WCC5V0_SYS VBUSSV_TYPEC1 ] VBUS_TYPEC_C1
(=]
R21041 N01R% 2 ROB03 Al A3 R21051 5% 2 RO0402
T B1 | YINT VOUT! Fg3 T
| cz104 _| catos ViNz viouTz _| cz108
22uF 22uF VCC5V0_TYPEC1_EN3 4 TuF
——CD&05 C0805 ON C1__TYPEC OCFLAG L ——C0805
X5R X5R cz OcCflag X5R
™ 10w 10v ot 5o ™ asv
z Z
= = G o = o
R2106
523R o ¥
RO402 =
1%
Iset-sgh.m, Ilimited=2A =
- = - — [AY<S)
GPIO1 A4/ISPO PRELIGHT TRIG/ISP1 PRELIGHT TRIG d |5an PPVCC5V0_TYPEC1_EN
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T ADMEE VI mA i
ED2301 2 1 AZsass01E - VBUS_TYPEC . CHARGE_GNDE |
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C2387 2 || 1 22uF 10V X5R l T ; USBIOTG_0.8A_2) | *7| | ™ |[CHAREG_SWE_1 E
| | COB05 o CHARGE_SWE_2
czags 2 || 1 10uF 10V XSR COB03| kAT N B1
' | I VCCSVD_SYS S - PoawPath_VBYS1 [gg——
. C2380 g || 1 10uF 10V X5R COB03 o 3 Bo0sT 1 PowPath_V5Y52
I 0 T - 15 55
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2-14 USB 3.0 VBUS 1=HIEBER-2 (RK818 I=HIEBERHiIH 5V)

2.3 USB GPIO FE{+EaER

USB GPIO HfEFRIHE, BiE:

e VBUS Regulator GP1IO: FF Host mode HY VBUS EBBIEIEH, & XxiHF 5V;

e VBUSDET GPIO: FAF Device mode BUFRIEIRN, #M USB VBUS RIEBIEIRTES, LUZTHI USB 78
BB MZ R USB PHY ShSIHiEEIEE;

e OTG_ID GPIO: AATF Device/Host mode EhZSTI#E, &E BT Micro/Mini USB2.0 #738#Z, 40
REMA Type-C ¥iE1EO, FTEIEN CC to ID BB,

[KlJ9 VBUS Regulator GPIO & Rockchip F&E WMNERAE, FAUAET Ri%AERY VBUSDET I
OTG_ID GPIO MIREMFEBERIRIT, $H3F VBUSDET #1 OTG_ID PIN REZEH AN (¥0: RK3506G),
NREZ#F Device ARG LIRIRHE USB #IE1Z M ID BB LY BahtJik Device/Host mode, NMEE
1@id GPIO il USB VBUS #1 ID BB FZ 1k,

2.3.1 USB VBUSDET GPIO FE{fHERIGit

VBUSDET GPIO F§F Device mode BYFRIEICN, ITHEESH IMAY USB PHY VBUSDET (M, *FF USB
PHY VBUSDET PIN REZEEH KM (80: RK3506G), BIEERF VBUSDET GPIO &M USB #7iF
EDE’J VBUS E,JEE:'ijn_.\XpC’ L}GI%J USB ?EEELLIJHIJIEEH*D USB PHY Eb/p\lﬂ*%%iiﬁmgo

VBUSDET GPIO M E K ERIHEIT(H:

e ¥F USB PHY VBUSDET PIN REZEH KRS H, VBUSDET GPIO JE5&HIEXRK, [F9 Device
mode &ICIEZIITARKITF VBUSDET GPIO;
o ZEE(FEHR VBUSDET GPIO HIiZ=:

1. OTG 1 Device mode, FE USB EEBICNINEESEFEENSEIE USB PHY

—,—

suspend/normal mode PR RIEITINAE;
2. OTG {E Device mode, FEHN USB ¥rFFRIITA;
o REZEfFER VBUSDET GPIO MyiH=R:

1. USB PHY B9 VBUSDET PIN B ZEHFRASH (30: RK3506B), MAREEZNIMNY VBUSDET
GPIO;

2. OTG 2E Host mode, 7 Device mode R (B E RN , MFRFEE VBUSDET GPIO;

3. OTG fE Device mode, {BRHEE USB B NIIIEE B R FEHSERE USB PHY ThiE (BR:
AT RSEITH, USB2 PHY —E4&F Normal mode), BILAAREZE VBUSDET GPIO, 1B[E
B, LRSHEEEN USB BrIFRTTH. WMRFESHLN USB BrFHTTH, BTEFNELL USB
EHIZ3IREN, 1RIE USB EHI28HY suspend HlTR¥|BT USB Disconnect,
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I RK3506G_EVB1 FEHi&iTRIEE 79/, VBUSDET GPIO EBERI&ITINE] 2-15 FiiR, HBERIGITERS:
e USB #MO%IAB VBUS 5 VBUSDET GPIO ZEINT =1RE, WA VBUS BFMT RELIE;
e USB #EOMAR VBUS AEHEF, X GPIO AKEF;
e USB #MO%IABY VBUS REBF, X GPIO AEEF;

Note:

A VBUS B FER AN ERNERR: XMTFBEMERN USB 18%, FIRELELENERT, mE%
USB 3£ Host AT, @id Host iR VBUS JREEEINF i,

32500
MPU_U20401
TYPEC20 162 U20401

VCC5V0_USB2! “_OTGUO—L';

2.2R R0402 3 _RP2 0405

L Ay
R2501 OR R0402

ED2500 ED2501
WCC5V0_USB20_OTGO ?§553‘1N ESD5341N

0402 ESD0402

1
1

»
3
ERERERE

R2504 K, R0402

veerol

AEEAALOAAARA
T EE T DD

o
o
8
”
1|
I
i\\n
g g
&

2-15 USB VBUSDET GPIO fE{f &

2.3.2 USB OTG_ID GPIO FE{FH34igit

OTG_ID GPIO AAF3E Device/Host mode BEftIIhEE, @EEIS Micro/Mini USB2.0 #1B4E4E
B, MREA Type-C YIEEO, FTEEN CC to ID (HIRBEL,

OTG_ID GPIO M EKERIHRIT( !

e ¥JF USB PHY B9 ID PIN KREZEHRAEF, ID GPIO JE&HIZEK, K7 Device/Host mode Fyt]]
%, WEILUEE USB £ M < HERE OTG ties < SREME N IIIRTHAE;
o FEZ[EID GPIO MiZR:
OTG & Device/Host mode iR, HERIRIEHNR USB cable SSIMET( B chiJHRAITHEE,
o REEHFA VBUSDET GPIO Hi75:
1. USB PHY B9 ID PIN B HRATGH (W0: RK3506B), MAFELIMY ID GPIO;
2. OTG ESAHE Device/Host mode YIHEFEXR, ERAFEIRHTIRGHSIIN Device/Host
mode ThF IR,
LA RK3506G Test1 BE{i&IHERIZE A, OTG_ID GPIO FERIZITHNE 2-16 FiiR, FBEKIRIHEIER: ID
JhERERER AR EE N LRI ERIRIT,

USB #REELL458Y ID i&it@: USB Device £4ixt A ID ABZ; USB Host (OTG) £&4ixdMzAY ID %2
12 GND, BPID Hif, &R OTG ZfF Host mode, NRAXEIRAELLL, £ USB OTG_ID to GPIO B
BEKI&IT L, ERID GPIO ZAiAAE5 LHI, FI Device mode, XN OTG #5iE448Y, ID HIf, ML
#% Host mode,
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30 GPIO3 B2
ETH_RMII1_TXD1 | UARTS_CTSN_MO | GPIO3_BZ d 55 —CGrios &3
ETH_RMII1_TXEN | URRTS_RX MO | GPIO3_B3 df5¢—Trro5 1 RI6Z6 . O R0402 )
ETH_RMIT1_MDC | UART5_TX MO | GPIO3 B4 d 57 0T T RigET ‘zégj: T < USE20_OTGO_ID
ETH_RMII1_MDIO | UARTS_RTSN_MO0 | GPIO3_B5_d - USB20_OTG1_ID
26 GPIO3 B6  R1629 R0402 5 MCLE M
ETH_RMIT1_RXDVCRS | SAI2_MCLK MO | GPIO3_B6 d — TN A “YPSAIZ_MCLE MO
VvCCI104
o
39 R1630 , 0.1R
VCC_3V3
VCCIO4_veC C1603 R T QOvee_
_| 100nF
——X5R R1631 NC/0.1R
VCC_1V8
RK3506G ~ 1ov ROG03 1% Ovee-
QFN128 12r3x12r3x0r90_t9rl0 C0402
J2500

USB20 OTGO

DM

VCC5V0_USB20_OTGO

USB20_micro

USB20Micro5_MU0S_LOMGE_T

.

USB20 OTGO

DP

DM

USB20 OTGO

1D
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3. A% USB Ed&

USB ERIRNVECE MR TFHENZRRNECE /5 7E—1F, M armed ZRME A ECE R
SNRINECE

make ARCH=arm64 rockchip_defconfig

#%3% Kernel B2&:

make ARCH=arm64 menuconfig

%77 default BcE&:

make ARCH=arm64 savedefconfig

®7% default B2 &, FAFSA defconfig it rockchip_defconfigo

3.1 USB PHY CONFIG

USB PHY &RMVECE LT

Device Drivers --->
PHY Subsystem --->

<*> Rockchip INNO USB2PHY Driver
<*> Rockchip TYPEC PHY Driver

<*> Rockchip INNO USB 3.@ PHY Driver

USB 2.0 PHY fEFEIE Innosilicon IP, FrLARNZIEE“Rockchip INNO USB2PHY Driver”s
RK3399 RK3366 USB 3.0 PHY fERKIZ Type-C, FRIARISERE“Rockchip TYPEC PHY Driver”s
RK3328 USB 3.0 PHY f#BMKZ Innosilicon USB 3.0 PHY, FrLARIERE:

“Rockchip INNO USB 3.0 PHY Driver”

3.2 USB Host CONFIG

USB Host #E3RIEEE I F

Device Drivers --->
-*- Support for Host-side USB
[*] USB support --->
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<*> xHCI HCD (USB 3.0) support
-*- Generic xHCI driver for a platform device

<*> EHCI HCD (USB 2.0) support

[ 1] Root Hub Transaction Translators

[*] Improved Transaction Translator scheduling
<*> Generic EHCI driver for a platform device

<*> QHCI HCD (USB 1.1) support
< > OHCI support for PCI-bus USB controllers
<k> Generic OHCI driver for a platform device

W% L USB Support BUS7 8E32#F USB IRIRFHHITH—DHIECE,

WMREEZHF USB Host, BHEAFEEIL L <*>Supportfor Host-side USB I, SAFSINGNTHY Host 48
XBVECE, Hh, USB Host 1.1 %3 OHCI Driver A&, USB Host 2.0 i#%&#F EHCI Driver Ed&, USB
Host 3.0 ¥%£3#% xHCI Driver B2&,

EEFEME RK3308 By default config  (rk3308_linux_defconfig) AT #&BIW#%, BRIAZ disable
USB Host, MIREZ#F USB 2.0 Host #1483k USB 9M&, EESF 5 enable EHCI Driver B2&, AG
8% USB YME& CONFIG, fEREXRZHEY USB JMEIRTH,

3.3 USB OTG CONFIG

Device Drivers --->
-*- Support for Host-side USB
[*] USB support --->

<*> DesignWare USB2 DRD Core Support
DWC2 Mode Selection (Dual Role mode)

<*> DesignWare USB3 DRD Core Support
DWC3 Mode Selection (Dual Role mode)

3.4 USB Gadget CONFIG

USB Gadget {#&ZRMIBECE LT

DeviceDrivers --->
[*]JUSB support --->
[*] USB Gadget Support --->
USBGadget Drivers (USB functions configurable through configfs) --->
[ 1] Generic serial bulk in/out
[*] Abstract Control Model (CDC ACM)
[ ] Object Exchange Model (CDC OBEX)
[ 1 Network Control Model (CDC NCM)
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[ 1 Ethernet Control Model (CDC ECM)

[ 1] Ethernet Control Model (CDC ECM) subset
[*] RNDIS

[ 1] Ethernet Emulation Model (EEM)

[*] Mass storage

[ ] Loopback and sourcesink function (for testing)
[*] Function filesystem (FunctionFS)

[*] MTP gadget

[*] PTP gadget

[*] Accessory gadget

[*] Audio Source gadget

[*] Uevent notification of Gadget state

[ 1] Audio Class 1.0

[ 1] Audio Class 2.0

[*] MIDI function

[ 1] HID function

[ ] USB Webcam function

[ 1 Printer function

Rockchip FF&ERIAZ#F RNDIS. MTP. PTP. Accessory. ADB. MIDI. Audio % Gadget I1gE. &
B LURIELPR=MmER, enable EZH) USB Gadget IhéE, EBREIAY, FEMER init X4
(init.rk30board.usb.rc # init.usb.configfs.rc)

3.5 USB %M CONFIG

3.5.1 Mass Storage Class CONFIG

U ZEF SCSI g, FRLAEACE USB R ZAIFREACE SCSI XL,

Device Drivers --->
SCSI device support --->
<*> SCSI device support
[ 1 SCSI: use blk-mq I/0 path by default
[*] legacy /proc/scsi/ support
*** SCSI support type (disk, tape, CD-ROM) ***
<*> SCSI disk support
< > SCSI tape support
< > SCSI OnStream SC-x@ tape support
< > SCSI CDROM support
<*> SCSI generic support
<*> SCSI media changer support
[*] Verbose SCSI error reporting (kernel size +=75K)
[*] SCSI logging facility
[*] Asynchronous SCSI scanning
SCSI Transports --->
] SCSI low-level drivers --->
1 PCMCIA SCSI adapter support ----
] SCSI Device Handlers ----
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AZE 5T SCSI Device Support f&, AJL7E USB Support ¥ EIanTkm, 1% BT,

Device Driver --->
[*] USB support --->
<*> USB Mass Storage support

3.5.2 USB Serial Converter CONFIG

e H1F% USB 3G Modem
USB 3G Modem fEARIZ USB %8, FEANEEE FINTEIR:

Device Driver --->
[*] USB support --->
<*> USB Serial Converter support --->

<EF> USB driver for GSM and CDMA modems

Itt5h, USB 3G Modem i FE21ERE PPP 1k SHIEXECETN

Device Driver --->
[*] Network device support --->
<k> PPP (point-to-point protocol) support

<k> PPP BSD-Compress compression
<k> PPP Deflate compression
[*] PPP filtering
<k> PPP MPPE compression (encryption)
[*] PPP multilink support
<k> PPP over Ethernet
<*> PPP over L2TP
<E> PPP on L2TP Access Concentrator
<*> PPP on PPTP Network Server
<> PPP support for async serial ports
<E> PPP support for sync tty ports

e %5 PL2303

R EBFEA PL2303 HHEHIERIRO, FEEREFUTIED, FNFEZE disable “USB driver for GSM
and CDMA modems”, &N, PL2303 BIaE=#%iRiRF9 USB 3G modem.

Device Driver --->
[*] USB support --->
<*> USB Serial Converter support --->

<*> USB Prolific 2303 Single Port Serial Driver

o 5 USB GPS
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WMNEREFHF USB GPS, i u-blox 6 - GPS Receiver 188, &R TED:

Device Drivers

-—-=>

[*] USB support --->
[*] USB Modem (CDC ACM) support

3.5.3 USB HID CONFIG

USBREFRAECEIEINT

Device Drivers

-

[*] HID support

[*] USB

HID transport layer

[ 1 PID device support

[*] /dev/hiddev raw HID device support

3.5.4 USB Net CONFIG

e USB Bluetooth CONFIG

[*] Networking support --->

<*> Bluetooth subsystem support --->
Bluetooth device drivers --->

<*>
[*]
[*]

HCI USB driver
Broadcom protocol support (NEW)
Realtek protocol support (NEW)

e USB Wifi CONFIG

B BiZER Vendor 12HAVIREHFIERE
e USB Ethernet CONFIG

Device Driver --->
[*] Network device support --->
<*> USB Network Adapters --->
<*> USB CATC NetMate-based Ethernet device support

<*F>
<*>
<k>

<*>

USB KLSI KL5USB1@1-based ethernet device support

USB Pegasus/Pegasus-1I based ethernet device support
USB RTL8150 based ethernet device support

Realtek RTL8152/RTL8153 Based USB Ethernet Adapters
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< > Microchip LAN78XX Based USB Ethernet Adapters

<*> Multi-purpose USB Networking Framework

<k> ASIX AX88xxx Based USB 2.0 Ethernet Adapters

<*> ASIX AX88179/178A USB 3.0/2.0 to Gigabit Ethernet
-*- CDC Ethernet support (smart devices such as cable modems)
<*> (CDC EEM support

-*- CDC NCM support

< > Huawei NCM embedded AT channel support

<*> CDC MBIM support

<*> Davicom DM96xx based USB 10/100 ethernet devices

< > CoreChip-sz SR9700 based USB 1.1 10/100 ethernet devices
< > CoreChip-sz SR9800 based USB 2.0 10/100 ethernet devices
<*> SMSC LAN75XX based USB 2.0 gigabit ethernet devices

<*> SMSC LAN95XX based USB 2.0 10/100 ethernet devices

<*> GeneSys GL620QUSB-A based cables

<*> NetChip 1080 based cables (Laplink, ...)

<*> Prolific PL-2301/2302/25A1/27A1 based cables

<*> MosChip MCS7830 based Ethernet adapters

<*> Host for RNDIS and ActiveSync devices

<*> Simple USB Network Links (CDC Ethernet subset)

ALi M5632 based 'USB 2.0 Data Link' cables
AnchorChips 2720 based cables (Xircom PGUNET, ...)
eTEK based host-to-host cables (Advance, Belkin, ...)
Embedded ARM Linux links (iPaq, ...)

Epson 2888 based firmware (DEVELOPMENT)

KT Technology KC2190 based cables (InstaNet)

<*> Sharp Zaurus (stock ROMs) and compatible

<*> Conexant CX8231@0 USB ethernet port

<*> Samsung Kalmia based LTE USB modem

<*> QMI WWAN driver for Qualcomm MSM based 3G and LTE modems
<*> QOption USB High Speed Mobile Devices

<*> Intellon PLC based usb adapter

<*> Apple iPhone USB Ethernet driver

<*> USB-to-WWAN Driver for Sierra Wireless modems

< > LG VL60® modem dongle

< > QingHeng CH9200 USB ethernet support

3.5.5 USB Camera CONFIG

Device Driver --->
<*> Multimedia support --->
[*] Media USB Adapters --->

**%* Webcam devices ***
<*> USB Video Class (UVC)
[*] UVC input events device support
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3.5.6 USB Audio CONFIG

Device Driver --->
<*> Sound card support --->
<*> Advanced Linux Sound Architecture --->
[*] USB sound devices --->

[*] USB Audio /MIDI driver

3.5.7 USB HUB CONFIG

MRELHF USB HUB, i&1%“Disable external HUBs R &iEIN 215,

Device Drivers --->
[*] USB support --->
-*- Support for Host-side USB

[*] Disable external hubs

A RTREFEIMY USB 1&&IEBRZ, 9 GPS, Printer %, BOIEHRE Vendor EFIVIREN, WHT]
RAER IREERE, MFXFXKIRE, JEETENSE LR Linux IZIREZFHFEMEITIE, RK
FAERTHRHER, AIEESE,

H
fE
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4. USB DTS BEg&iiEH

4.1 USB PHY DTS

USB PHY 4379 USB 2.0 PHY #0 USB 3.0 PHY #ft, Xffh PHY @ BT, FESEESILERK,
FAAEE 5B E DTS,

Note: RK3399 {5/ HJ USB PHY DTS ERELLIREE S, 1HSEXHY:
{Rockchip_RK3399_Developer_Guide_USB_DTS_CN)

4.1.1 USB 2.0 PHY DTS

Rockchip &5t E, EEMEARFI USB 2.0 PHY IP: Innosilicon IP #1 Synopsis IP, X#fh IP FFE{E
RITARE, FrAISRAY PHY DTS BEBEE AR, Rockchip &5t H USB 2.0 PHY K ERABZE

Innosilicon IP,

1. USB 2.0 PHY DTS E2& 3714
Innosilicon USB 2.0 PHY DTS BC& 31 (&M k& RK3188/RK3288 ZSMViTi F)
Documentation/devicetree/bindings/phy/phy-rockchip-inno-usb2.txt
Synopsis USB 2.0 PHY DTS EZ& X4 (IEFF RK3188/RK3288 it Fr)
Documentation/devicetree/bindings/phy/rockchip-usb-phy.txt

2. USB 2.0 PHY DTS 3
X RK3399 USB 2.0 PHYO DTS F3fjll,

e USB 2.0 PHY RT5=: RK3399 USB 2.0 PHY &F7F28fiF GRF #&#3R, FrLUER GRF 11 =1E)9 USB
2.0 PHY IR T s, 7 PHY IREhA, {FH GRF #atfE PHY AYEthilt,

e USB 2.0 PHY Ti5&2: RK3399 USB 2.0 PHY 2—“"CombPhy, &7 — OTG port #1 —/* Host
port, X port £= PHY SE84¢h, ERT, DTS FEEAE 480 MHz A &h, ZATEETLL
45 USB 2. 0 Host #2810 i Bt fEE A 480MHz BY$hAYIEIR,

port” 3z OTG port, “host-port” ¥¥[Z Host port, &1 port HEEEEIMRIZHFRTIR, XLEFHT
FEAT USB RIS TN,

grf: syscon@ff770000 {
compatible = "rockchip,rk3399-grf", "syscon", "simple-mfd";
reg = <0x0 Oxff770000 0x0 0x10000>;
#address-cells = <1>;

#size-cells = <1>;

u2phy@: usb2-phy@e450 {
compatible = "rockchip,rk3399-usb2phy";
reg = <0xed50 0x10>,;
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clocks = <&cru SCLK_USB2PHY®@_REF>;
clock-names = "phyclk";

#clock-cells = <0@>;

clock-output-names = "clk_usbphy@_480m";
status = "disabled";

u2phy@_host: host-port {
#phy-cells = <0>;
interrupts = <GIC_SPI 27 IRQ_TYPE_LEVEL_HIGH 0>;
interrupt-names = "linestate";
status = "disabled";

Y

u2phy@_otg: otg-port {
#phy-cells = <0@>;
interrupts = <GIC_SPI 103 IRQ_TYPE_LEVEL_HIGH 0>,
<GIC_SPI 104 IRQ_TYPE_LEVEL_HIGH 0>,
<GIC_SPI 106 IRQ_TYPE_LEVEL_HIGH 0>;

interrupt-names = "otg-bvalid", "otg-id",
"linestate";
status = "disabled";

3FF Host port #1 OTG port Host 3%, FHE7 USB JM&IR(H 5V B EIR, FILUFKIIETE DTS HicE
USB VBUS 5V,

TE LA RK3399 USB 2.0 Host VBUS regulator 8 DTS EZ& A1,

RK3399 USB 2.0 Host VBUS BYiEHIAE: GPIO fiim, MIMEARE VBUS 5V ki, GPIO H{f, NIk
VBUS 5V %t DTS HfEM regulator A3, KECE GPIO, HAR, &4 "regulator-always-on" &
™, RABthE, TEE GPIO LUfERE VBUS 5V Hith, HEIRG XM,

vcc5v@_host: vcc5v@-host-regulator {
compatible = "regulator-fixed";
enable-active-high;
gpio = <&gpio4 25 GPIO_ACTIVE_HIGH>;
pinctrl-names = "default";
pinctrl-0 = <&host_vbus_drv>;
regulator-name = "vcc5v@_host";
regulator-always-on;

Y

usb2 {
host_vbus_drv: host-vbus-drv {
rockchip,pins =
<4 25 RK_FUNC_GPIO &pcfg_pull_none>;



BCE “u2phy0_host” T = BIE M “phy-supply” /9 “vcc5v0_host”, X#¥, PHY 1E2R2H Core RIEBETE
Bohi#trizE M, HiEHl USB VBUS MR GPIO,

u2phy@_host: host-port {
phy-supply = <&vcc5v@_host>;
status = "okay";

},

4.1.2 USB 3.0 PHY DTS

Rockchip R&5IiEF, FEFERA=F USB 3.0 PHY IP: Type-C PHY IP, Innosilicon USB 3.0 PHY IP 1
Innosilicon USB 3.0 CombPhy IP, X=7% IP BYEEHI&IHARRE, FRAXRZAEY PHY DTS BRE AR E,

1. USB 3.0 PHY DTS BZ& XX#4
Type-C PHY DTS BC& X4 (FF RK3399/RK3399Pro it )
Documentation/devicetree/bindings/phy/phy-rockchip-typec.txt
Innosilicon USB 3.0 PHY DTS BCEH (AT RK3228H/RK3328 iTiH)
Documentation/devicetree/bindings/phy/phy-rockchip-inno-usb3.txt
Innosilicon USB 3.0 CombPhy BZ& X1 (FAF RK1808 &/, USB 3.0 & PCle CombPhy)
Documentation/devicetree/bindings/phy/phy-rockchip-inno-usb3.txt

2. USB 3.0 PHY DTS {5l
L RK3399 Type-CO USB 3.0 PHYJ3ffl,

Type-C PHY FH—{> USB 3.0 SuperSpeed PHY #1—~ DisplayPort Transmit PHY £BA%. FLt, Type-C
PHY B9ET s “tcphy0 " FEETHNFT R “tcphy0_dp” # “tcphy0_usb3”, 43535 DP PHY 1
USB 3.0 PHY,

T2 DTS BIiHA:
e rockchip,grf: phandle to the syscon managing the "general register files" .
e rockchip,typec-conn-dir : =8l Type-C IER MM FZREE,;
e rockchip,usb3tousb2-en : 58%i& & USB 3.0 T{E7E USB 2. 0 only & 1F3580E ;
¢ rockchip,external-psm : =l Type-C PHY B94MEB psm B SV 172500 E ;
e rockchip,pipe-status : &ifj Type-C PHY pipe JREHNF1F2500E ;
e rockchip,uphy-dp-sel : %#% Type-C PHY 3235 DP B F2SE0E;

tcphy@: phy@ff7c0000 {
compatible = "rockchip,rk3399-typec-phy";
reg = <0x0 Oxff7c0000 0x0 0x40000>;
rockchip,grf = <&grf>;
#phy-cells = <1>;
clocks = <&cru SCLK_UPHY®_TCPDCORE>,
<&cru SCLK_UPHY@_TCPDPHY_REF>;
clock-names = "tcpdcore", "tcpdphy-ref";
assigned-clocks = <&cru SCLK_UPHY@_TCPDCORE>;
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assigned-clock-rates = <50000000>;
power-domains = <&power RK3399_PD_TCPDO>;
resets = <&cru SRST_UPHY®O>,

<&cru SRST_UPHY@_PIPE_LQ0>,

<&cru SRST_P_UPHY®@_TCPHY>;
reset-names = "uphy", "uphy-pipe", "uphy-tcphy";
rockchip, typec-conn-dir = <@xe580 0 16>;
rockchip,usb3tousb2-en = <@xe580 3 19>;
rockchip,usb3-host-disable = <0x2434 0 16>;
rockchip,usb3-host-port = <0x2434 12 28>;
rockchip,external-psm = <0xe588 14 30>;
rockchip,pipe-status = <0@xe5c@ 0 0>;
rockchip,uphy-dp-sel = <0x6268 19 19>;
status = "disabled";

tcphy@_dp: dp-port {
#phy-cells = <0@>;
b

tcphy@_usb3: usb3-port {
#phy-cells = <0>;
b

Note: ZAX#RiBAT RK3399 USB 3.0 Type-C PHY £ DTSI FIp9ERE, SSfFE, 7 DTS HiEE—E6
DHEXECE, 85 BE Type-C PHY By extcon B, ALE CC Sk (FUSB302) NEHEME. BFiE
SENHY:

{Rockchip_RK3399_Developer_Guide_USB_CN)

4.2 USB 2.0 ¥£H#128 DTS

RockchipiB A 2 T 2R EZR19AY USB 2.0 =28

e EHCI (Enhanced Host Controller Interfac, only support USB 2.0) #1 OHCI (Open Host
Controller Interface, support USB 1.1 & 1.0)

e DWC2 (DesignWare Cores USB 2.0 Hi-Speed On-The-Go (OTG), support USB 2.0 & 1.1 & & 1.0)

TES SRR EILEHIE USB 2.0 532 DTS# TR,
4.2.1 USB 2.0 Host 14128 DTS

1. USB 2.0 Host #Z#l2§ DTS ECEXH
Documentation/devicetree/bindings/usb/usb-ehci.txt
Documentation/devicetree/bindings/usb/usb-ohci.txt

2. USB 2.0 Host #4128 DTS =5

A RK3399 USB 2.0 Host0 #=%l28 (EHCI & OHCI) BIDTS Ao
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Hrh, EHCI 412889 compatible BEIE R “generic-ehci”, OHCI $ZHI2889 compatible EIE RN
“generic-ohci”s # 8B, EHCI #1 OHCI E AR clocks # phys, &% “power-domains” HF A2 &
SHEBERRE, IBEYUTHE USB 2.0 Host 1£H1282#F power-domains IhEEEt, A HEREZE
%,

usb_host@_ehci: usb@fe380000 {
compatible = "generic-ehci";
reg = <0x0 0xfe380000 0x0 0x20000>;
interrupts = <GIC_SPI 26 IRQ_TYPE_LEVEL_HIGH 0>;
clocks = <&cru HCLK_HOST®>, <&cru HCLK_HOST@O_ARB>,
<&cru SCLK_USBPHY®@_48@M_SRC>;
clock-names = "hclk_host@", "hclk_host@_arb", "usbphy@_480m";
phys = <&u2phy@_host>;
phy-names = "usb";
power-domains = <&power RK3399_PD_PERIHP>;
status = "disabled";

},

usb_host@_ohci: usb@fe3a0000 {
compatible = "generic-ohci";
reg = <0x0 0xfe3a0000 0x0 0x20000>;
interrupts = <GIC_SPI 28 IRQ_TYPE_LEVEL_HIGH 0>;
clocks = <&cru HCLK_HOST@>, <&cru HCLK_HOSTQ_ARB>,
<&cru SCLK_USBPHY®@_480M_SRC>;
clock-names = "hclk_host@", "hclk_host@_arb", "usbphy@_480m";
phys = <&u2phy@_host>;
phy-names = "usb";
power-domains = <&power RK3399_PD_PERIHP>;
status = "disabled";

Y,

4.2.2 USB 2.0 OTG I5#l28 DTS

1. USB 2.0 OTG =12 DTS Be &Y

USB 2.0 OTG f#f DWC2 #=#l28, 7 Linux-4.4 R+, DWC2 1=HI2RIREhE - NhRZS (dwe2 JREHFN
dwc_otg_310 ¥&zh), HA, dwc_otg 310 XzhZ|HRAAIIRE, R RK3288/RK3368 LA EM. M
£ Linux-4.19 A%, FRESHB DWC2 =628 shEREA dwe2 IRGhRRAS, FEREIED
dwc_otg_310 JXzh,

dwc2 IXENFFAZEY DTS ECEXA (ERT Linux-4.4 REHEIAZ)

Documentation/devicetree/bindings/usb/dwc2.txt

Documentation/devicetree/bindings/usb/generic.txt
dwc_otg_310 IRENXTZAY DTS BB XA (W& T Linux-4.4 A% RK3288/RK3368 it F)
Documentation/devicetree/bindings/usb/rockchip-usb. txt

2. USB 2.0 OTG 2% DTS 3£ffl

A RK3328 USB 2.0 OTG DTS (i&fc dwc2 IXzh) A5, FERMIT:
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e dr_mode: HECEA "host", "peripheral" & "otg";

e g-rx-fifo-size: EZ& Gadget mode B rx fifo K/);

¢ g-np-tx-fifo-size: BLE Gadget mode B non-periodic tx fifo K/J\;

o g-tx-fifo-size: EZE Gadget mode HIE IN IR tx fifo K/ (UfE O BRIM) 5
e g-use-dma: fFBE Gadget IXTNBER DMA &5,

e phys: EEE PHY T1=;

e phy-names: %ECE A "usb2-phy".

Hr, “g-np-tx-fifo-size” , “g-rx-fifo-size” f1“g-tx-fifo-size” FF Device R THY fifo BEcE, BILURYE
= 3SFTAY USB Device AR R#ITIEEN, BAIHAMT:

1. “g-np-tx-fifo-size” BEE & Device Mimm O fifo, EIXEEN 16 (8. 4Bytes);

2. "g-rx-fifo-size” EZ& Device OUT i mAYiEUR fifo, FRE OUT ixm = —MEW fifo, BINEER
275 (i 4Bytes);

3. “g-tx-fifo-size” B & Device IN I RBV% X fifo, 810 IN IHRBE—NEHANAIE fifo., AJLIARIESES
FREARY IN Un S EEBEANM tx-fifo, ECE tx-fifo B, BAFNERN:

1. tx-fifo FEE/VF EP max-packet;

2. tx-fifo @A, FiMERERLF, FRUINR tx-fifo BIE K, BiNEZEN EP max-packet B9 2 fZ3%
BEX;

usb20_otg: usb@ff580000 {

compatible = "rockchip,rk3328-usb", "rockchip,rk3066-usb",
"snps,dwc2";

reg = <0x0 Oxff580000 0x0 0x40000>;

interrupts = <GIC_SPI 23 IRQ_TYPE_LEVEL_HIGH>;

clocks = <&cru HCLK_OTG>, <&cru HCLK_OTG_PMU>;

clock-names = "otg", "otg_pmu";

dr_mode = "otg";

g-np-tx-fifo-size = <16>;

g-rx-fifo-size = <275>;

g-tx-fifo-size = <256 128 128 64 64 32>;

g-use-dma;

phys = <&u2phy_otg>;

phy-names = "usb2-phy";

status = "disabled";

4.3 USB 3.0 =128 DTS

4.3.1 USB 3.0 Host 14128 DTS

USB 3.0 Host #=#28 79 xHCI, &£ F DWC3 OTGIP Ff, FRUARAEIHEE dts, RFEEAE DWC3 T
=, FHEIRE DWC3 89 dr_mode B dr_mode = "otg"=#& dr_mode = "host", FLaJLAERE xHCI
=28,
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4.3.2 USB 3.0 OTG 15#128 DTS

1. USB 3.0 OTG #5128 DTS Eo & 34

USB 3.0 OTG {#F DWC3 =428, EH Linux-4.19 USB DWC3 Z4I22IRENMELL Linux-4.4 1T TiK
HAER (BENERS, E8%E USB 3.0 OTG =628 K5 %4, FrLL Linux-4.4 # Linux-4.19 REH#HHY
AIZhRA<H USB 3.0 OTG DTS BER &R [FEo

Linux-4.4 USB 3.0 OTG #=#l2§ DTS BC& 1%

e Documentation/devicetree/bindings/usb/dwc3.txt (DWC3 1=HI2sH0E AR EECE 17 FA)
e Documentation/devicetree/bindings/usb/generic.txt (USB 3ZH2500:@REHEZE 15 BE)
e Documentation/devicetree/bindings/usb/rockchip,dwc3.txt (I&EFF RK3399/RK1808)

e Documentation/devicetree/bindings/usb/rockchip-inno,dwc3.txt (ZEFRTF
RK3328/RK3228H)

Linux-4.19 & EFHHIAIZ USB 3.0 OTG 154128 DTS AR E St

e Documentation/devicetree/bindings/usb/dwc3.txt (DWC3 i=HI23H0EH B HECE 17 ER)
e Documentation/devicetree/bindings/usb/generic.txt (USB i=H25A0:@ A E 4 E % BE)

e Documentation/devicetree/bindings/usb/rockchip-inno,dwc3.txt (EBTF
RK3328/RK3228H)

Linux-4.4 5 4.19 USB 3.0 $=#12% DTS BeEMER =it

e DWC3 B power-domains /@14, resets @i, extcon EBl% sIAUERR, 7 Linux-4.4 W%,
EX=EMERMIE DWC3 THI28MAR T 52 (usbdrd3), TM7E Linux-4.19 %, X=1TEMHBET
DWC3 1= #2819 F T3 = (usbdrd_dwc3);

o 7EFZE Type-C to Type-A USB 2.0/3.0 OTG DTS BY, Linux-4.19 RiZEE1E USB T4 FT
(usbdrd_dwc3) H3E10 extcon BHRIELE, 7 BEZFFRMAIIHE OTG #20, M Linux-4.4 Rzt
EK;

2. USB 3.0 OTG #=#I2% DTS 3£l
B Linux-4.4 RK3399 USB 3.0 OTG DTS J9fdll,

USB 3.0 OTG DTS & 7 X = “usbdrd3_0" #1F¥5 = “usbdrd_dwc3_0", E, &Y
RK3328/RK3228H b, FRESzis DWC3 I=HI28RIS R, XT =R compatible #ZE N L
“rockchip,rk3399-dwc3”s FriE:& A BIFT 5 compatible #3ELE A “snps,dwc3’s RTTRMERR, B
BGHRMEXMEM, 0: clocks, power-domains, reset, FHRHERRE, IERXHIZSHEXINE
M, HA quirk B, ERTRETSHE DWC3 =128,

usbdrd3_0: usb@ {
compatible = "rockchip,rk3399-dwc3";
clocks = <&cru SCLK_USB30TGO_REF>, <&cru SCLK_USB30TG@_SUSPEND>,
<&cru ACLK_USB30TG@>, <&cru ACLK_USB3_GRF>;
clock-names = "ref_clk", "suspend_clk",
"bus_clk", "grf_clk";
power-domains = <&power RK3399_PD_USB3>;
resets = <&cru SRST_A_USB3_0TGO>;
reset-names = "usb3-otg";
#address-cells = <2>;
#size-cells = <2>;
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ranges;
status = "disabled";

usbdrd_dwc3_0: dwc3@fe800000 {
compatible = "snps,dwc3";
reg = <0x0 0xfe800000 0x0 0x100000>;
interrupts = <GIC_SPI 105 IRQ_TYPE_LEVEL_HIGH 0>;
dr_mode = "otg";
phys = <&u2phy@_otg>, <&tcphy@_usb3>;
phy-names = "usb2-phy", "usb3-phy";
phy_type = "utmi_wide";
snps,dis_enblslpm_quirk;
snps,dis-u2-freeclk-exists-quirk;
snps,dis_u2_susphy_quirk;
snps,dis-del-phy-power-chg-quirk;
snps,tx-ipgap-linecheck-dis-quirk;
snps,xhci-slow-suspend-quirk;
snps,xhci-trb-ent-quirk;
snps,usb3-warm-reset-on-resume-quirk;
status = "disabled";

4.4 USB GPIO DTS

Rockchip SDK M Linux-6.1 FF#&, 2#F USB VBUSDET/GPIO ILhEE, KAEMIREIE
drivers/extcon/extcon-usb-gpio.c , IXENEIE VBUSDET/GPIO HBTHI#IAMLAIFRRTAME, Hid@id
extcon SHEBIBH &I KBNS USB PHY IREh, SAIG7E USB PHY IREhH, 1RiE
EXTCON_USB/EXTCON_USB_HOST BYIRE, 5ERL USB Device FAIRIGEHMFD OTG RN TNIR, 1¥4HRIER
HAMBRIR, BB ESZT USB GPIO WEKGPIO M AhE 7L,

4.4.1 USB VBUSDET GPIO DTS

LA RK3506G EVB1 i&itf5l, EFUSB VBUSDET GPIO FE{FEEERi%1t, VBUSDET GPIO X[z
GPIO1_C5, DTS &ZEEWT:

extcon_usb: extcon-usb {
compatible = "linux,extcon-usb-gpio";
/% BESITHREBTM T RAMIE, XBEXHECEN GPIO_ACTIVE_LOW */
vbus-gpio = <&gpiol RK_PC5 GPIO_ACTIVE_LOW>;
pinctrl-names = "default";
pinctrl-0 = <&usb_extcon_vbus>;

status = "okay";
g
&pinctrl {

usb {

usb_extcon_vbus: usb-extcon-vbus {
rockchip,pins = <1 RK_PC5 RK_FUNC_GPIO &pcfg_pull_none>;
T
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};

&u2phy_otg0o {
/* FNNEM rockchip,gpio-vbus-det, &R~ phy Ezhz#F VBUS GPIO #MlAz */
rockchip,gpio-vbus-det;

status = "okay";
i
&usb2phy {
extcon = <&extcon_usb>;
status = "okay";
ba
Note:

FFF USB PHY VBUSDET PIN R#f#:ti>k, BREMHFZHF VBUSDET GPIO MBI, FAHRE LR
VBUSDET GPIO DTS Fg&, 1B EE u2phy_otgo TimH, IEANEM "rockchip,vbus-always-on", %&
KH] USB2 PHY OTGO port 78B4 MINEELAR X ] PHY ThA&# N suspend BILIRE,

&u2phy_otg0d {
rockchip, vbus-always-on;

},

4.4.2 USB OTG_ID GPIO DTS

LA RK3506G TEST1 i&itaf5l, EFUSB OTG ID GPIO FE{4EEEIG1t, ID GPIO X GPIO3_B4, DTS
BERREWNT:

extcon_usb: extcon-usb {

compatible = "linux,extcon-usb-gpio";

id-gpio = <&gpio3 RK_PB4 GPIO_ACTIVE_HIGH>;

/* FE pinctrl-names EIREHN default, TN pinctrl FHHRE pcfg_pull_up EBEE
SRERR */

pinctrl-names = "default";
pinctrl-0 = <&usb_extcon_id>;
status = "okay";
i
&pinctrl {
usb {
usb_extcon_id: usb-extcon-id {
/* ID BINEAHS, BEAN pcfg_pull_up */
rockchip,pins = <3 RK_PB4 RK_FUNC_GPIO &pcfg_pull_up>;
b
}
b

&u2phy_otg0d {
rockchip,gpio-id-det;
status = "okay";


af://n845

&usb2phy {

extcon = <&extcon_usb>;
status = "okay";

4.4.3 USB VBUSDET/OTG_ID GPIO DTS

F+F ID PIN #IUSB_VBUSDET PIN ¥RFFEHRERMS A (W0: RK3506G), MNREHEERNZHF
GPIO VBUS #&MIFN GPIO ID #:3Ml, LI RK3506G TEST1 £&i&itAfl, MK DTS BEFREMNT:

extcon_usb: extcon-usb {

compatible = "linux,extcon-usb-gpio";

vbus-gpio = <&gpio3 RK_PB2 GPIO_ACTIVE_LOW>;

id-gpio = <&gpio3 RK_PB4 GPIO_ACTIVE_HIGH>;

/* FE pinctrl-names EREH default, TN pinctrl FHREY pcfg_pull_up EBEE
*/

pinctrl-names = "default";

/* B pinctrl-o FBS5|A usb_extcon_vbus # usb_extcon_id */

pinctrl-0 = <&usb_extcon_vbus &usb_extcon_id>;

status = "okay";
b
&pinctrl {
usb {
usb_extcon_id: usb-extcon-id {
rockchip,pins = <3 RK_PB4 RK_FUNC_GPIO &pcfg_pull_up>;
g
usb_extcon_vbus: usb-extcon-vbus {
rockchip,pins = <3 RK_PB2 RK_FUNC_GPIO &pcfg_pull_none>;
Y
}s
g

&u2phy_otg0d {

b

rockchip,gpio-vbus-det;
rockchip,gpio-id-det;
status = "okay";

&usb2phy {

extcon = <&extcon_usb>;
status = "okay";
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5. USB IRzhFA%.

5.1 Linux USB IEEhZ24

Linux USB MR 2— 12 EMZEH, IFE 5-1 Fiis, K18 USB Device Xz, HiAE USB Host IX
&1, EIKERE Rockchip RFEH AR USB =%28F0 PHY BIIRES,

Linux USB Host/Device Application

i

libusb

it

driversfusb/core/devio.c

c B 0 sound/ush/.
.Fllesystem/Audlo/ UsB lDewo drivers/mediafush/uve/
Video/++ frameworks driver
5 ~ - e
driversfusb/gadget/function Gadget function driver Host Class driver . driversfush/storage
I (MTP, ADB, UAC, UVC, etc) (MSC, UAC, UVC, HID, etc)
/' o~ — ,’/__ T
drivers/ush/gadget/composite.c /
drivers/usb/gadget/configfs.c Cumposite gadget . drivers/ush/core
drivers/usb/gadget/udc/. UDC core Host core (Hub driver)
~— //___75\ j ‘x,__,_/’/ T
drivers/ush/dwea;. i; ; driversfusb/host/ehci*.c
. . - =
drvers/usbdwc3/. DWC2/DWCS3 Controller EHCI/OHCI/xHCI/DWC2 b
AT A Device driver Controller Host driver Y drversiusbidwcar..
T it L I
q drivers/phy/rockchip/phy-rockchip-inno-usb2.c
:lmrr"."phyli'Ll ke ﬂlpfp?‘:y rockehip-inno-usb3,
USB 2.0/3.0 PHY driver drivers/phy/rackeh |:.rphy cockchip-typec.c
— //7_ T~

5-1 Linux USB IXGh%E44

5.2 USB PHY IREhF%.

XET, FEXW PHY NIREIRE#HITEENNA, NRETHRESHNXT PHY RUREHIELR. FF8R
BE. ESIEREEE, BESETH TRM LU USB SQ Tool AR
{Rockchip_Introduction_USB_SQ_Tool_CN},

5.2.1 USB 2.0 PHY IBziH %

Rockchip &5t E, EEMEARFF USB 2.0 PHY IP: Innosilicon IP #1 Synopsis IP, X#fh IP FE{E
Bt ARE, FrUAFEEINIIAY USB PHY IX5h, [EEY, fEAR—H USB 2.0 PHY IP IRFISH, ERRE—
A~ USB 2.0 PHY IRzf, ARSI HEE— TR USB 2.0 PHY IXzh,

1. USB 2.0 PHY IEZh{LEBERTR

e Innosilicon USB 2.0 PHY IRzh{tH5
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drivers/phy/phy-rockchip-inno-usb2.c
e Synopsis USB 2.0 PHY J&zh{EE5 (FBF RK3188/RK3288)

drivers/phy/rockchip/phy-rockchip-usb.c

ZEZIBATAERHI Rockchip SoC (BT RK3188/RK3288%h) #BfEF Innosilicon IP, FRAETES

748 Innosilicon IP,
2. Innosilicon USB 2.0 PHY IP %¥t4
o EEFE USB 2.0 MSE
o 2#% 480Mbps/12Mbps/1.5Mbps $iE{E
o 2¥F USB 2.0 #SEE XHIFRAE MRz
o Z# 1N PHY 14 port, 5#& 1 PHY 24 ports (14 OTG port #1 1 4 Host port)
e OTG Port z#¥ Device/Host FfFiE
e Z#F Battery Charge 1.2 ¥I3&
3. USB 2.0 PHY EE& 9k

USB 2.0 PHY IEEhH, B—PEEMLEMIE rockchip_usb2phy cfg, TE{EFRRRIE USB PHY HEXH
BEE, ERIM— 1S A Innosilicon USB 2.0 PHY BIZE8Y, TEMNTEREILINE A MR
rkxxxx_phy_cfgs £5#91%,

struct rockchip_usb2phy_cfg {

unsigned int reg;

unsigned int num_ports;

int (*phy_tuning) (struct rockchip_usb2phy *);

struct usb2phy_reg clkout_ctl;

const struct rockchip_usb2phy_port_cfg port_cfgs[USB2PHY_NUM_PORTS];
const struct rockchip_chg_det_reg chg_det;

rockchip_usb2phy_cfg ¥R RiHAEINT:

e reg: USB PHY {ilF GRF #3RAARISMIE, Z3titS DTS USB 2.0 PHY iRzEY reg Husiki—
%, {EER20CE DTS PHY # IRENHH PHY MFERE ;

e num_ports: EX USB PHY 2358 port #1=E, tb#l, £3F OTG port #1 Host port, M|
num_ports /3 2;

e phy_tuning: AT USB PHY ESHIA%, tbiN: REFMNE, REESRES,;
e clkout_ctl: =% USB PHY 480MHz fY45i HiAT 5h;
e port_cfgs: USB PHY port WE1ZREE;
e chg_det: ZEKNEXNFFREE,;
4, USB 2.0 PHY 1R7&#
USB 2.0 PHY =1 work, 25IBFRIEBERERIRESHL:

¢ rockchip_chg_detect_work: FF OTG port Device mode BIFEEEICTHAE ;

e rockchip_usb2phy_otg_sm_work: FF OTG port BUIEIZERSHM, WUKIEH] PHY HN/BH
suspend;



¢ rockchip_usb2phy_sm_work: F3F Host port BUERSIRSIQN], LUAKIEE] PHY ##N/ARH

suspend;

EpES AR, EXBEGEEMT dev_dbg log, RIS EERIKEERMETIIZFEVIREHE

%,
5. USB 2.0 PHY IRZhFF & 545

LL RK3399 USB 2.0 PHY IRENFF & S35,

RK3399 T MHIIHY USB 2.0 PHY, #H, &1 PHY #E & port: OTG port # Host port, H
/1, OTG port F3F USB 3.0 OTG controller BJUSB2 #8453, 5 Type-C USB 3.0 PHY AR52 M Type-C

IfgE. Host port FAFUSB 2.0 Host i£#28, E1&RY rk3399_phy_cfgs LA REEINT:

Hrh, port_cfgs FE7FEs, TEM PHY suspend mode BI#5H]. VBUS BRI, OTG ID B
RSB, DP/DM £ LB FREHIONE. SIRANERIIEERE, 155E RahPEM AR R

AR

static const struct rockchip_usb2phy_cfg rk3399_phy_cfgs[]

0},

{
.Teg = 0xe450,
.num_ports = 2,
.phy_tuning = 1k3399_usb2phy_tuning,
.clkout_ctl = { 0xe450, 4, 4, 1,
.port_cfgs ={

[USB2PHY_PORT_OTG] = {

{

.phy_sus = { Oxe454, 8, @, 0x052,

.bvalid_det_en
.bvalid_det_st
.bvalid_det_clr
.bypass_dm_en

]
~

.bypass_sel
.idfall_det_en
.idfall_det_st
.idfall_det_clr
.idrise_det_en

.idrise_det_st

.idrise_det_clr
.1s_det_en =
.1s_det_st =
.1s_det_clr =
.utmi_avalid =
.utmi_bvalid =
.utmi_iddig =
.utmi_1s =

]
B T e T e e T e T e T e T e T e N S ENP

.vbus_det_en =

},

[USB2PHY_PORT_HOST] = {
.phy_sus =
.1s_det_en =
.1s_det_st =
.1s_det_clx =
.utmi_1s =
.utmi_hstdet =

P N e T NP PP

0xe3c0,
0xe3e0,
0xe3d0,
0xe450,
Oxe450,
Oxe3c0,
Oxe3e0,
0xe3d0,
Oxe3c0,
Oxe3e0,
0xe3d0,
0xe3c0,
Oxe3e0,
0xe3d0,
Oxe2ac,
Qxe2ac,
Oxe2ac,
Oxe2ac,
0x449c,

0xe458,
Oxe3c0,
0xe3e0,
0xe3do,
Oxe2ac,
Oxe2ac,

0x1d1 3},
3, 3, 0, 11},
3, 3, 0, 113},
3, 3, 0,11},
2, 2,0, 1%,
3, 3, 0, 11},
5,5, 0,11},
5,5 0,11},
5,5, 0,11},
4, 4, 0, 11},
4, 4, 0, 11},
4, 4, 0, 11},
2, 2,0, 1%,
2, 2,0, 1%,
2, 2,0, 11,
7, 7, 0, 1%,
12, 12, o0, 1},
8, 8, 0, 11},
14, 13, o0, 1 },
15, 15, 1, 0 },
1, 0, 0x2, 0Ox1 },
6, 6, 0, 11},
6, 6, 0, 11},
6, 6, 0, 11},
22, 21, o, 13},
23, 23, 0, 1}



}'

.chg_det = {
.opmode = { Oxe454, 3, @, 5, 1},
.cp_det = { @Oxe2ac, 2, 2, 0, 1},
.dcp_det = { @xe2ac, 1, 1, 0, 1},
.dp_det = { Oxe2ac, 0, 0, 0, 1 },
.idm_sink_en = { Oxe450, 8, 8, 0, 1 },
.idp_sink_en = { Oxe450, 7, 7, 0, 1},
.idp_src_en = { Oxe450, 9, 9, 0, 1},
.Tdm_pdwn_en = { Oxed450, 10, 10, 0, 1 },
.vdm_src_en = { Oxe450, 12, 12, 0, 1 },
.vdp_src_en = { Oxe450, 11, 11, 0, 1 },
o
.reg = Qxe4d60,
.num_ports = 2,
.phy_tuning = rk3399_usb2phy_tuning,
.clkout_ctl = { Oxe460, 4, 4, 1, 0 },
.port_cfgs = {
[USB2PHY_PORT_OTG] = {
.phy_sus = { Oxed464, 8, 0, 0x052, ©x1dl },
.bvalid_det_en = { 0xe3c0, 8, 8, 0, 1 },
.bvalid_det_st = { 0xe3e0@, 8, 8, 0, 1 },
.bvalid_det_clr = { @0xe3d@, 8, 8, 0, 1 },
.idfall_det_en = { 0xe3c0, 10, 10, @, 1 },
.idfall_det_st = { 0xe3e0, 10, 10, @, 1 },
.idfall_det_clr = { Oxe3do, 10, 10, 0, 1 },
.idrise_det_en = { 0xe3c0, 9, 9, 0, 1 },
.idrise_det_st = { 0xe3e@, 9, 9, 0, 1 },
.idrise_det_clr = { 0xe3do, 9, 9, 0, 1 },
.1s_det_en = { Oxe3c0, 7, 7, 0, 1},
.1s_det_st = { Oxe3e0, 7, 7, 0, 1},
.1s_det_clx = { Oxe3do0, 7, 7, 0, 1 },
.utmi_avalid = { @xe2ac, 10, 10, 0, 1 },
.utmi_bvalid = { @xe2ac, 16, 16, 0, 1 },
.utmi_iddig = { @Oxe2ac, 11, 11, o, 1 },
.utmi_1s = { @Oxe2ac, 18, 17, 0, 1 },
.vbus_det_en = { @x451c, 15, 15, 1, 0 },
},
[USB2PHY_PORT_HOST] = {
.phy_sus = { Oxe468, 1, 0, 0x2, Ox1 },
.1s_det_en = { Oxe3co0, 11, 11, 0, 1 },
.1s_det_st = { Oxe3e0, 11, 11, 0, 1 3},
.1s_det_clx = { @Oxe3do, 11, 11, 0, 1 },
.utmi_1s = { Oxe2ac, 26, 25, 0, 1 },
.utmi_hstdet = { @Oxe2ac, 27, 27, 0, 1}
I
o
.chg_det = {
.opmode = { Oxe464, 3, 0, 5, 1 },
.cp_det = { @Oxe2ac, 5, 5, 0, },
.dcp_det = { Oxe2ac, 4, 4, 0, },
.dp_det = { @Oxe2ac, 3, 3, 0, 1},
.idm_sink_en = { Oxe460, 8, 8, 0, },
.idp_sink_en = { Oxe460, 7, 7, O, s



.idp_src_en
.xdm_pdwn_en
.vdm_src_en

{ Oxed460, 9, 9, 0, 1},

{ Oxe460, 10, 10, 0, 1 },
{ Oxed60, 12, 12, 0, 1 },
{ Oxed460, 11, 11, 0, 1 },

.vdp_src_en
}I

}I
{ /* sentinel */ }

6. USB 2.0 PHY iFifiEO

/sys/devices/platform/[u2phy dev name] # 1s
driver extcon of_node phy subsystem
driver_override modalias otg_mode power uevent

"otg_mode" T m BT HIRFEILIHR OTG Device/Host #ET,, FHEARZ OTG ID B IRESHIE I,
E3LR
o SREIEA Host E
echo host > /sys/devices/platform/[u2phy dev name]/otg_mode
o SRHILIHEA Device R
echo peripheral > /sys/devices/platform/[u2phy dev name]/otg_mode
o SEHITIHA OTG B
echo otg > /sys/devices/platform/[u2phy dev name]/otg_mode
B, ZTAMAES Linux-3.10 RERLFINIE®S, BN
o SRHEIIHEA Host E
echo 1 > /sys/devices/platform/[u2phy dev name]/otg_mode
o SREILIIEA Device I
echo 2 > /sys/devices/platform/[u2phy dev name]/otg_mode
o SREILIRA OTG &3

echo @ > /sys/devices/platform/[u2phy dev name]/otg_mode
Note:

1. USB 2.0 PHY 5212 [u2phy dev name] ZEEHR S H W MBI EK PHY T =B R,

2. RV1126/RV1109 USB OTG ZBIUZBINI T A2TiER, FILUIREEMNETR (W0: R#F USB
EED PC, REFEABSTETMHost/Devicet®Z) MITIIRIAE 4,

RV1126/RV1109 USB OTG 5&#%I# 7 Host 1z :

echo disconnect > /sys/class/udc/ffdo00eo.dwc3/soft_connect (KfFF usb device Y&
%)

echo host > /sys/devices/platform/ff4c@000.usb2-phy/otg_mode

RV1126/RV1109 USB OTG 5811249 Device 13 :

echo peripheral > /sys/devices/platform/ff4c0000.usb2-phy/otg_mode



echo connect > /sys/class/udc/ffdooooo.dwc3/soft_connect (fEEE usb device HIZER)

RV1126/RV1109 USB OTG 5&#Iti%EA OTG &= :
echo otg > /sys/devices/platform/ff4c0000.usb2-phy/otg_mode

echo connect > /sys/class/udc/ffde@eee.dwc3/soft_connect ({FHE usb device BYERE)

5.2.2 USB 3.0 PHY IREhF %

Rockchip R&5iSH, EEEHA=F USB 3.0 PHY IP: Type-C PHY IP, Innosilicon USB 3.0 PHY IP
Innosilicon USB 3.0 CombPhy IP, X=7# IP BWEEFIZIT AR, FRAFREIHIIA USB PHY JXEf,

REARME, X=# USB 3.0 PHY IP #iR 2#F SuperSpeed, FTEAES USB 2.0 PHY (Z#F
HighSpeed/FullSpeed/LowSpeed) —#2ER &, 7 BESEEESZHF USB 3.0 il

TESFIX=FREH USB 3.0 PHY IP IEEh##{TRIEAHER,
1. Type-C PHY JEzhFF &
e Type-C USB 3.0 PHY IRZN{EHDEE TR
drivers/phy/rockchip/phy-rockchip-typec.c
e Type-C USB 3.0 PHY IRzl
1A RK3399 Type-C PHY Jyfl,

RK3399 Type-C PHY —CombPhy, &&—1> USB 3.0 SuperSpeed PHY #I—* DisplayPort
Transmit PHY, Type-C PHY 894514, 1E5&EUSB 3.0 Type-C PHY

7£ Type-C PHY JR&hRY probe E#H, =558 “dp-port” B9 rockchip_dp_phy_ops # “usb3-port”
8 rockchip_usb3_phy_ops, 1Bl USB 3.0 PHY #1 DP PHY BY#&{E& %% (30: power_on 1 power_off)
BIIH, BEAREM,

Type-C PHY JREN AT IASHFU0T 4 fh TIRIER:
e USB3.0only: RIT{ETE USB 3.0 X, LbiMi%E#E Type-C to Type-A USB 3.0 BYEE#E4;
e DPonly: RT{E#E DP ##x, LbaliEZ DP &4k,
e USB3.0+DP2lanes: [EB#F USB 3.0 #1 DP 2 lanes T{E, LbiNiE#E Type-C dongle;
e USB2.0+DP4lanes: [ABY3#F USB 2.0 1 DP 4 lanes TfF, LbaMi%#E Type-C VR 3k7&;

AT LR 4 FHIEER, Type-C PHY BEBL S CCBH (HFEMR FUSB302 & F) EiCMEND
Type-C k4592 EY, CCB AR extcon BRINEILHEBLE Type-C PHY,

BERH:
¢ rockchip_usb3_phy_power_on(): 3XBEX PHY B T{EfEZ, HHIEEIL PHY;
e rockchip_usb3_phy_power_off(): R#JE PHY, i&E PHY & F reset K7, FHXHABIH;
e tcphy_cfg_usb3_to_usb2_only(): % USB 3.0 iB4Bi&3R, 8% TETE USB 2.0 only {&=(;
e tcphy_cfg_usb3_pll(): E2E USB 3.0 #HxHY PLL;

2. Innosilicon USB 3.0 PHY IREIHF %
¢ Innosilicon USB 3.0 PHY JEEH{LEDERTR

drivers/phy/rockchip/phy-rockchip-inno-usb3.c
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e Innosilicon USB 3.0 PHY 3EZhSE{I
I RK3328 USB 3.0 PHY A,
RK33228 USB 3.0 PHY F USB 3.0 PHY #1 USB 2.0 PHY ®EB434H o
Innosilicon USB 3.0 PHY REF4F4 :

o ¥ 5.0Gb/s FHIERE

o 2HF 8fil. 16MUB32MUHITHEOERAIZULUSBE S R EUE
o AVFEMERAM (USB 2.0 PHY) fERIRIIAIINAEIRIR

o MUSBEEEZLL LR RITRINE SEMTH

o ZFEFFE USB 3.0 THEBBSAER compliance test pattern
o ZH§8b/10b FRAERD M EHIRIET

o FTEKMIMSGEIF IR

Innosilicon USB 3.0 PHY IREHE - MFRIZ 4 :

o [EIBYSCILY USB 2.0 PHY #0 USB 3.0 PHY MYi{EXRER (RAMBEHRIE L, X PHY @341
1), X5Hf USB 3.0 PHY R[El, IXzhde, fFEA “U3PHY_TYPE_UTMI” #1 “U3PHY_TYPE_PIPE"
BUEH USB 2.0 PHY #1 USB 3.0 PHYMZS|, BAESZ Ko BFMNTERE:

rockchip_u3phy_port_init(): Xt USB 3.0 #J USB 2.0 port #1 USB 3.0 port E¥]4&1L;

rockchip_u3phy_power_on(): $J7B3%, HBEE USB 2.0 PHY 4 Normal mode, AZE USB
3.0 PHY # A\ PO state;

rockchip_u3phy_power_off(): EZE USB 2.0 PHY J3 Suspend mode, AZE USB 3.0 PHY J3 AN
P3 state, FEXART, LUTIE PHY RIBAINHE,

o ATHER USB 3.0 PHY A MIME M FFAIRE, N THIREIRER, X5H A USB 3.0 PHY R
El, BRIESZIRITAIINTEREL:

rockchip_u3phy_on_disconnect(): ¥ USB HUB core IRzh@EiTH0M linkstate IRZSHIE (L, HIBT
SMRELEMTFTRY, i@l PHY JEMEY notifier, JEAMIZ disconnect K#1, Mseisoft
disconnectfy—RFIHR1E;

rockchip_u3phy_on_shutdown(): ZE#igiftse DWC3 1=HI23RhiAH, EAR, 1F soft
disconnect JR#EH, XF USB3 PHY #H1TERIE;

rockchip_u3phy_on_init(): ZEK ¥R E4s DWC3 =512 RshiER, EAR, 7E soft disconnect
TEMERS, BHX USB 3.0 PHY WENIES;

Innosilicon USB 3.0 PHY x¥p@d Etan<, 58] PHY R T{EF USB 2.0 onlyBIR=:
e F2& USB 3.0 PHY 77 USB 2.0 only X<
echo u2 > /sys/kernel/debug/[phy name]/u3phy_mode
o BCE USB 3.0 PHY FIBYSZ#F USB 3.0/2.0 ERAMa < REIIIAKE, BRINZH)
echo u3 > /sys/kernel/debug/[phy name]/u3phy_mode
Note: [phy name] FZEE AT H FMNAYEER PHY TR B,
3. Innosilicon USB 3.0 CombPhy IREhFF %
e Innosilicon USB 3.0 CombPhy IEEh{tE5 %12

drivers/phy/rockchip/phy-rockchip-inno-combphy.c



e Innosilicon USB 3.0 CombPhy IEzh5:{1
LA RK1808 USB 3.0 CombPhy A,

RK1808 USB 3.0 CombPhy ®& 7 USB 3.0 SuperSpeed PHY 1 PCle PHY, #H USB 3.0 PHY
PCle PHYZARBY T{E, PHY IRapAH, =FAR PHY BI3EOREK rockchip_combphy_xlate(), 1efités
USB 3.0 =428k 5h#0 PCle IXEHiEA, LUECE USB 3.0 CombPHY T{E{EITHIZR ERAYSEEL,

WNREMEFA USB 3.0, MEZE USB 3.0 =428 DTS 89 phys B4R

phys = <&u2phy_otg>, <&combphy PHY_TYPE_USB3>;
phy-names = "usb2-phy", "usb3-phy";

WMEBE(FEFA PCle, NEE PCle #5428 DTS B9 phys BiEH

phys = <&combphy PHY_TYPE_PCIE>;
phy-names = "pcie-phy";

RK1808 USB 3.0 CombPhy B USB 3.0 SuperSpeed PHY &R, 23%# SuperSpeed, EEEES
USB 2.0 PHY OTG port (32#F HighSpeed/FullSpeed/LowSpeed) —#2{EfA, FHESEE#F USB
3.0/2.0/1.1/1.0 ¥

Innosilicon USB 3.0 CombPhy PHY FE{44F14%

o ¥ 5.0Gb/s fFiRE

ScF 8fiL. 16MUE 32T OF MAIZURUSBEE = R AR
FVFEEREIRZA M (USB 2.0 PHY) fERIHIL BYTHEEIR IR
MUSBEEERE L ERIBRITRINE SURMBIH

SHFRFE USB 3.0 X BB SFSERY compliance test pattern
3<#+8b/10b RAERI K HEIRIE T

Innosilicon USB 3.0 CombPhy PHY 3Ez{{i3H, USB 3.0 PHY #1 PCle PHY £ phy_ops ¥k :
rockchip_combphy_init(): ¥TF PHY &84, &E PHY &, #9a1k PHY F17:8;
rockchip_combphy_exit(): X PHY &E 818,

rockchip_combphy_power_on(): power on USB 3.0 PHY FYiZiE1&E3R, HEZE PHY # A PO state;
rockchip_combphy_power_off(): power off USB 3.0 PHY BUiZ5B1E1R, FHECE PHY # A P3 state;

Innosilicon USB 3.0 CombPhy PHY ZHn@d#Han<, 5@l PHY R TEF USB 2.0 onlyAJtE=:



#1. Default is USB 3.0 OTG mode, config to USB 2.0 only mode
echo u2 > /sys/devices/platform/[u3phy dev name]/u3phy_mode
echo host > /sys/devices/platform/[u2phy dev name]/otg_mode

#2. Default is USB 3.0 Host mode, config to USB 2.0 only mode
echo otg > /sys/devices/platform/[u2phy dev name]/otg_mode
echo u2 > /sys/devices/platform/[u3phy dev name]/u3phy_mode
echo host > /sys/devices/platform/[u2phy dev name]/otg_mode

#3. Default is USB 2.0 only Host mode, config to USB 3.0 mode
echo otg > /sys/devices/platform/[u2phy dev name]/otg_mode
echo u3 > /sys/devices/platform/[u3phy dev name]/u3phy_mode
echo host > /sys/devices/platform/[u2phy dev name]/otg_mode

Note:

¢ [u3phy dev name] # [u2phy dev name] FEEL T A A EE PHY TTRBT,
e USB i) default mode, H DWC3 =28 DTS HRYEM “dr_mode” RE;

e TEYJ#E USB 3.0 1 USB 2.0 only T{EE=EY, FEIRE otg_mode T RNEREREZE N T EFIBK
xHCI $ZH128, B[N PHY WIFER, SSBUTHRIERE;

5.3 USB iZHIZRIETHH &

5.3.1 USB 2.0 OTG =#I23IEEhFF &
5.3.1.1 USB 2.0 OTG 5l 284E48

USB 2.0 OTG fFAHIE DWC2 1=H28, RARIEEITE 5-2 Fiir, MEFRRILIEL, DWC2 =528 F
BfHR#& AHB F3ZOM AHB MIEO, XEE N DWC2 THI23 R EZ MR DMA BIEES], BERE@EIT AHB B4
7 USB FIFO #1 Memory Z [a)i##5 kiR,

BB, BEFREFINRESS OEH IP EELINEE, Rockchip & H DWC2 EHI28 A2 $F5M DMA
IhgE, FXZ#F endp_multi_proc_interrupt, 5 USB PHY @EH9ZEO MY UTMI+,
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CPU

Memory

Peripheral
1

Peripheral
2

AHB (Application Bus)

) Master I/F >

Slave I/F

FEither or none

DMA Controller
(DW_ahb _dmac or
ARM PrimeCell )

AHB Master I/F

-¢— Interrupt ——

AHB Slave | F

Q—GPIOJ

5-2 DWC2 =23 AR iEE]

g
2
b= Gasket .EI
O o
- g 8
c = 9
o] % o =
%3 £ e
Q al |
=] o
[=4 =]
° |5
USB 1.1 FS Interchip USB
USB 1.11F Serial >
IR G
< » or
o> ( _USB)” Fs1.1UsB
DWC_otg ULPI IF ULPI PHY 20USB >
UTMI+ I'F UTMI+ PHY
— (Rev 10 2.0 or HSIC USB
Vendor or HSIC)
Control
Cu
L
@
EF:
[=]

Data FIFO
Single -Port RAM
(SPRAM)

Options selected during
configuration with
coreConsultant

Y0RE 5-3, WEAT DWC2 FHISRRIRET A IRER. MET, AILIEL, DWC2 §F Device Hilfi/Host
Shifr/OTGHlT, X=3hETEBE T Fhlf. FIERHET, BI—NSHTERES

B,

ERES B Rif At



Core Mask
GINTSTS =788 oG ||
Interrupt
— Ragster DWC2 OTG Al
: Device Each Endpont
Dewice Pl Endponts] .
Intermuck Rogister DWC2 Device &1 Igerrupt Register
3118 150 T |povics Al Endocints | FTRT 15
OUT Endpoints |  IN Endpoints anum_: || ouT Endpoint | in Endpoine [
’ | 1
Dewce INOUT Endpont Intemupt e — . — —
Fegoten 015 H]' EWIWOUT_ ":l "Device Each il / OUT Endpoint !
S 5 e ok e ) [T Mask Regiter [
—_————
Host Port Control and Status !
Regstar |
|
R N OTG_MULTI_PROC_MTRPT = 1
rhuﬂChﬂwhhhmuquml | aHost A8 Channets '|
L -
T | DWC2 HOST rhifi
THost Channss Interrupt |
Host 1
= i
| T Lo
|

5-3 DWC2 =l 28 BY R BT E 4R
5.3.1.2 USB 2.0 OTG IRZhi5BR

1. USB 2.0 OTG = #I2SIREH{LIBER1Z

Rockchip F&FERME DWC2 1=%I283R50: dwc2 IREhFN dwe_otg_310 IXEh
o dwc2 RzpfXis (GERTFAEZHEH)

drivers/usb/dwc2

e dwc_otg_310 JRzpftE3 (RIEMTF Linux-4.4 RK3288/RK3368 it F7)

drivers/usb/dwc_otg_310

2. USB 2.0 OTG =#I23IRchX i 45035 AR

U INTERRLUPT

PhriLNntrER (0]

GPRDWN

EEEH Linux-4.19 INREFMBINZ, FREGHE DWC2 1THI28# B4 dwe2 IXzh, REFEAIEN
dwc_otg_310 I¥zh, FRIAARNIEE RS TE dwe2 IREh,

dwc2 IRaLIEEMEN T :

~/src/android_Q/kernel/drivers/usb/dwc2$ tree

— core.c
F— core.h

F— core_intr.c

(dwc2 core reset, EZE core paramZF@EMIRIE)

(dwc2 BRHUFEH, Bifotg intr, id intr, wakeup intr%)
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— debugfs.c (dwc2 FEitEO, LTS ESRER)

— debug.h

— gadget.c (dwc2 gadget modetBXHIFREESS, W gadget #I4A1L, gadget FETEMH)
F— hcd.c (dwc2 host modetBX(fE5L K core init, phy init, device/host modet]]
i)

— hcd_ddma.c (dwc2 descriptor DMAMEZEMIES)

F— hcd.h

F— hcd_intr.c (dwc2 host modeRIFRE HEFEHAIE)
F— hcd_queue.c  (dwc2 host modeRIfEBAFILLIR)
F— hw.h

— Kconfig
— Makefile

F— pci.c (pci SER3EOMAIAK, Rockchip dwc2fEF AHB HE4%)
L— platform.c (S2Mdwc2 probe, RIEFREGHMcore_paramsBlE, #iatbdwc2 lowlevel
hw resources)

5.3.1.3 USB 2.0 OTG iAifiEN

o dwc2 iEHI2EEhRARXIEO

L RK3328 SoC Jafjl:

rk3328_box:/sys/kernel/debug/ff580000.usb # 1s
ep@ ep2out epdout epbout ep8in ep9in fifo state
eplin ep3in ep5in ep7in ep8out ep9out regdump testmode

ep*in/out: BT &Eif Device BT, ENmaREEE;
fifo: AT &1 DWC2 FEHFFIFORYEZE, 40 RXFIFO Size, NPTXFIFO Size, &MitmAI TXFIFO Size;
state: BT &1 DWC2 ZHI25HIPET MASKE 745, Device BXRIEHIMEEFTFRES;
regdump: 1TEN DWC2 ITHIBSFRE T EREEE;
testmode: i€ & USB # NMIHRT, ETERF USB ERELNI;

e dwc_otg_310 i=HIZSIRzhIEIXEO

LA RK3288 SoC Al:

rk3288:/sys/devices/platform/ff580000.usb # 1s

busconnected fr_interval gsnpsid modalias regoffset uevent
buspower gadget guid mode regvalue usb5
bussuspend ggpio gusbcfg mode_ch_tim_en remote_wakeup wr_reg_test
devspeed gnptxfsiz  hcd_frrem pools spramdump

disconnect_us gotgctl hcddump  power subsystem

driver gpvndctl hprt@ rd_reg_test test_sq

enumspeed grxfsiz hptxfsiz regdump udc

rk3288:/sys/devices/platform/ff580000.usb/driver # 1s
bind dwc_otg_conn_en force_usb_mode uevent vbus_status
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debuglevel ff580000.usb op_state unbind versio

EANER TR

hprt0: &if Host RTLHY HPRTO FEREE;

enumspeed: Zif] Device X PIMBIRE;

regdump: $TEN DWC2 EHIBBMFME T ES(REES;

force_usb_mode: tJJ#t OTG Device/Host mode (0 - Normal, 1 - Host, 2 - Device);

vbus_status: FREX VBUS BYIRE;

5.3.2 USB 2.0 Host 1=#l228IRzhFF &

5.3.2.1 USB 2.0 Host T 22 1ESE

USB 2.0 Host =28 USB 2.0 EHCI #5%I28#1 USB 1.1 OHCI i=%I28, Bl 5-4 RRVLFIESB D NEEMH
IP EACINAE, Rockchip B9 USB 2.0 Host =428 E0 B A—1 EHCI 15 %J%ﬁu—ﬁ\ OHCI $=Hlgs, H
B UTMI+ #05 USB PHY #1Ti&fS. EHCI #1 OHCI #BfEEMEE DMA i&@id AHB BLLiARRZR
7. EHCI fa3= A2 HighSpeed 154555, OHCI fas4hE FullSpeed #1 LowSpeed £i§i%E 55

EHCI Data EHCI Desc
RAM RAM

A A
For CONFIG2

option only
A UTMI+
A 4 y ,
DWC_h20ahb ULPI
or
EHCI AHB Master Interface USB 2.0 EHCI cort o e HSIC | e, uLpr, | USB
CPU |l | Controller or >lor HSIC PHY[¢ >
EHCI AHB Slave Interface
e 4 . ]
. ]
System o OHCI AHB Master Interface USB 1.1 OHCI
Memory [ % Contrglley o |utmi+, .
OHCI AHB Slave Interface ULPI,
or
HSIC usBe
Port n b« |uTmi+, ULPI
A Plor HSIC PHY [
OHCI AHB Master Interface USB 1.1 OHCI

Peripheral [ | Controller [ LPM
<l OHCI AHB Slave Interface

Options selected during

T T configuration with
v coreConsultant
EHCI OHCI
strap/sideband strap/sideband

5-4 EHC&OHCI $ZHI2: R A RIEE

5.3.2.2 USB 2.0 Host 3EzEhiiEE

1. USB 2.0 Host JE&h{{EIRR1R
drivers/usb/host/ehci* (USB 2.0 Host IX5h)
drivers/usb/host/ohci* (USB1.1/1.0 Host IX5h)

2. USB 2.0 Host JEEhXED 45135 B


af://n1152
af://n1153
af://n1157

ehci IREIDEMENT .

HegB5HM ehci IRehX 42 E Vendor SEIAY platform ehci driver, #l ehci-exynos.co
Rockchip ‘&Y EHCT $£H188181t, REtmER EHCLITHISSNSE, FRLAERBAR platform ehci
driver “ehci-platform.c”

~/src/android_Q/kernel/drivers/usb/host$ tree

— ehci-dbg.c (ehci debugfsi@id#O, I4TED ehci FEFRESR)

F— ehci.h

F— ehci-hcd.c (ehci EHIZBEVMIMAN, PUTEMHLIE, urb PATINEES)

— ehci-hub.c (ehci root hub BIIEHIFIIRSZEIE, bus suspend/resume)

— ehci-mem.c (ehci mem BYSERFINIAK, qtd/gqhFRIGSEEAFEKL)

F— ehci-pci.c (pci RBEEEOMMIEIL, Rockchip ehcifff AHB 24, AERIZIREN)

— ehci-platform.c (ehci BAFAWRH, LMehci probe, [Eusb busiEtehci hcd, fEaEehci
=HI28)

— ehci-q.c (ehci qtd/qhfEiEBATIRIAMIE )

— ehci-sched.c (ehci interrupt, iso, split isoRIEHAEIAIARELIE)

F— ehci-sysfs.c (ehci sysfsili#EO, 2R companion iFHlgs, EF
uframe_periodic_max)

F— ehci-timer.c (ehci timert8xMESALIE)

BENLE.

static const struct hc_driver ehci_hc_driver = {

.description = hcd_name,

.product_desc = "EHCI Host Controller",
.hcd_priv_size = sizeof(struct ehci_hcd),

/~k

* generic hardware linkage

*/

.irq = ehci_irq,

.flags = HCD_MEMORY | HCD_USB2 | HCD_BH,
/*

* basic lifecycle operations

*/

.reset = ehci_setup,

.start = ehci_rxun,

.stop = ehci_stop,

.shutdown = ehci_shutdown,
/*

* managing i/o requests and associated device resources
*/

.urb_enqueue ehci_urb_enqueue,

.urb_dequeue ehci_urb_dequeue,

.endpoint_disable = ehci_endpoint_disable,

.endpoint_reset = ehci_endpoint_reset,
.clear_tt_buffer_complete = ehci_clear_tt_buffer_complete,
/*

* scheduling support

3/

.get_frame_number = ehci_get_frame,
/*



* root hub support

*/

.hub_status_data = ehci_hub_status_data,
.hub_control = ehci_hub_control,
.bus_suspend = ehci_bus_suspend,
.bus_resume = ehci_bus_resume,

.relinquish_port ehci_relinquish_port,

.port_handed_over = ehci_port_handed_over,

/*

* device support

w3/

.free_dev = ehci_remove_device,

},

ochi IRSHCIRLEMUNT :

HE&B5HM ohci REpX 2 R[E Vendor SKELEY platform ohci driver, %l ohci-exynos.co
Rockchip & FBIOHCI $54881&1t, FEIRER OHCI %2805, FRLAEMA@ARY platform ohci
driver “ohci-platform.c”,

~/src/android_Q/kernel/drivers/usb/host$ tree
F— ohci-dbg.c (ohci debugfsi@id#EO, 404TED ohci HFEFERES)
— ohci.h

— ohci-hcd.c (ohci 1THIBRHIMMAIL, FEIEHLIE, urb AFINEIES)

F— ohci-hub.c (ohci root hub HYIEHIFIRZASZEIE, bus suspend/resume)

— ohci-mem.c (ohci mem BIDECFIHMAN, td/edZFEHIDECFIMIENL)

— ohci-pci.c (pci BEEOMFAM, Rockchip ohcifEfl AHB B4k, FMEMZIRENM)

— ohci-platform.c(ohci BATFALE, EMohci probe, Musb busiiAfohci hcd, fFhtohci
=H2%)
— ohci-q.c (ohci td/edf&aBAFIRIRLIE)

BENLE.

static const struct hc_driver ohci_hc_driver = {

.description = hcd_name,

.product_desc = "OHCI Host Controllexr",
.hcd_priv_size = sizeof(struct ohci_hcd),
/~k

* generic hardware linkage

=/

.irq = ohci_irq,

.flags = HCD_MEMORY | HCD_USB11,
/*

* basic lifecycle operations

*/

.Teset = ohci_setup,

.start = ohci_start,

.stop = ohci_stop,

.shutdown = ohci_shutdown,

/~k

* managing i/o requests and associated device resources
*/



.urb_enqueue = ohci_urb_enqueue,

.urb_dequeue ohci_urb_dequeue,

.endpoint_disable = ohci_endpoint_disable,

/~k

* scheduling support

=]

.get_frame_number = ohci_get_frame,

/*

* Yoot hub support

=/

.hub_status_data = ohci_hub_status_data,

.hub_control = ohci_hub_control,
#ifdef CONFIG_PM

.bus_suspend = ohci_bus_suspend,

.bus_resume = ohci_bus_resume,
#endif

.start_port_reset = ohci_start_port_reset,

Y,

5.3.2.3 USB 2.0 Host iFiiE0

LARK3399 USB 2.0 Host EHCI/OHCI J94ll,
e EHCI IREhiEiEO

(2E enable CONFIG_DYNAMIC_DEBUG, Rockchip SE&EZRIAN disable)

rk3399:/sys/kernel/debug/fe380000.usb # 1s
async bandwidth periodic registers

rk3399:/sys/devices/platform/fe380000.usb # 1s
companion driver_override of_node power uevent usb5
driver modalias pools  subsystem uframe_periodic_max usbmon

async: {TENR S REENHEXER

bandwidth: TENEEHEEEMAIBR

periodic: {TENAHEAENEXER

registers: $TE EHCI {THI23M T F2IRE
companion: ¥TE] EHCI BY companion 1Z#I28{E 2

uframe_periodic_max: £7 EHCI EH#A{E AR LAEARRMINTES, FAIAK 100 (B
RETABCE R 125 b

e OHCI IEzpiAiRIEN

(F2E enable CONFIG_DYNAMIC_DEBUG, Rockchip SE&EZRIAN disable)

D fRE

), B
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rk3399:/sys/kernel/debug/usb/ohci/fe3a0000@.usb # 1s

async periodic registers

async: {TENZ S ERIEXER

periodic: ITENEAHAFRNEXER

registers: $TE] OHCI =HI22 MBS FERES

5.3.3 USB 3.0 OTG i54I22IKEhFF &

5.3.3.1 USB 3.0 OTG &I 221ELR

USB 3.0 OTG #5423 fEFAMIE DWC3 54128, W TFE 5-5 Fimo

SoC Bus
(AHB/AXI/Native)
NS
Master USB 3.0 PHY(PIPE3)/
USB 3.0 SSIC (MPHY)
System DWC_USb3
Memory Controller
Slave USB 2.0 PHY
(UTMI+/ULPI)
Application
e - — — 1
| |
Descriptor
' | TxDataFIFO Rx Data FIFO Register Cache | |
| _ RAM _ RAM RAM |
| (Single/2-Port) (Single/2-Port) (Single/2-Port) |
| \
L - e e e e e e e e e e e e e e e e e e - -

5-5 DWC3 =288 R SR IEE

USB3.0 1ZHlgs =0T :

e ¥ USB 3.0/2.0/1.1/1.0 thi¥
o £} xHCI Host controller
e ¥ DRD mode (dule role), A3 OTG mode

e Device 1 Host Ih&E

S BERIAY £

e Host #J USB2.0 Port #1 USB3.0 Port 5] L4 37 [F AT AR
e Device #J USB2.0 Port #1 USB3.0 Port R 3z 4 37 [F At 8
e 33# DMA mode, R3%z#F Slave mode
o FEE(FMA System Memory (Sram/Dram)
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e xHCI 954 USB3.0 Host 15128, [E PC USB 3.08%0. #H, B #F Force USB2.0 only
mOdeo

5.3.3.2 USB 3.0 OTG JEzhi5EA

1. USB 3.0 OTG =423 IREh1XEI R 1F

e drivers/usb/dwc3/* (USB3.0 OTG Global core # Peripheral #8%<3Kzh)
e drivers/usb/host/xhci* (USB3.0 Host tBXIRXEH)

2. USB 3.0 OTG =23 IRnhCio 4535 B8

Linux-4.19 USB DWC3 1= #I28IXKENHALL Linux-4.4 #H1T 7TIRAMAL, BRI GEERERREF—H
EFRRIEANE:

o Linux-4.19 187 drd.c zhx, FAFEI dule rote mode HIENZSHIHE;
e Linux-4.19 M%7 dwe3-rockchip.c X, EAERBARIREN dwe3-of-simple.c;
e Linux-4.19 HAARE T dwc3-rockchip-inno.c, THF RK3328/RK3228H itk ;

Linux-4.19 DWC3 ] xHCI JRspf RSN T :

~/src/kernel-4.19/drivers/usb/dwc3%$ tree

F— core.c (dwc3 core probeMILIL, HEEEMZIR, ¥R NKITHIZEE, PM runtime
E1E)

— core.h

— debugfs.c (dwc3 debugfsiFifiZEORISLIR)

— debug.h

— drd.c (dwc3 dule role mode/otg mode ZHZSHIRHIALIR)

F— dwc3-of-simple.c (dwc3 BERTFAWE, KIdwc3lE—HKdwe3_of_simple_probe, FHil
i of_platform_populate f@MAdwc3 corefIEE "4kdwc3_probe)

F— dwc3-pci.c (pci BEEEOMIEANL, Rockchip dwe3fEFRAXIEL, FMEAZIEREX
)

F— dwc3-rockchip-inno.c(RK3328/RK3228HEAMIglue layer, il Tdisconnect workfysZil)
— epo.c (dwc3 gadget ep@HIESSALIE)

— gadget.c (dwc3 gadget PBRep@iMimsESSAIR, HETAINDCIRERSII)

— gadget.h

— host.c (dwc3 hostZIRSES, HiEdplatform_device_addiARxHCIH
xhci_plat_probe)

— io.h

— Kconfig

— Makefile

— trace.c (dwc3 tracedIsLI, EFlinuxBtraceiE)

— trace.h

L— ulpi.c (ulpi phyiZOMIEESEI, Rockchip dwc3FRfERuUlpi)

~/src/kernel-4.19/drivers/usb/host$ tree

F— xhci.c (#4atkxhci_hc_driver, BaEpxHCIIEHISS, BIBurbPAyI%)

F— xhci-dbg.c (SCEFTEN1ogHI I RIER )

— xhci-dbgcap.c (XHCI BEfFIER debug capabilityMYTHARESEIN, Rockchip A3ziF)
— xhci-dbgcap.h

F— xhci-debugfs.c (XHCI debugfsiFitizO)

F— xhci-debugfs.h
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F— xhci-ext-caps.c (XHCI extended capabilityBYINEEININ, Rockchip FZ#F)
F— xhci-ext-caps.h

F— xhci.h

F— xhci-hub.c (XHCI root hub BYEHIFIIRESZEIM, bus suspend/resume)

— xhci-mem.c (XHCI mem B2, BUENED, 1Ak, BRSRME)

F— xhci-pci.c (pci BL&EOMMIAL, Rockchip xHCIEBAXIEE, TERIZIKHX
)

F— xhci-plat.c (xHCI BRATAIRE, EHxhci_plat_probe, Rockchip fEFRIZIREN)
— xhci-plat.h

F— xhci-ring.c (XHCI transfer/command/event ring HYEIE)

F— xhci-trace.c (XHCI tracemIEI, EFlinuxHtraceiEO)

L— xhci-trace.h

DWC3 IRhEERLEIIA:

static const struct usb_gadget_ops dwc3_gadget_ops = {

.get_frame = dwc3_gadget_get_frame,
.wakeup = dwc3_gadget_wakeup,
.set_selfpowered = dwc3_gadget_set_selfpowered,
.pullup = dwc3_gadget_pullup,
.udc_start = dwc3_gadget_start,
.udc_stop = dwc3_gadget_stop,
b
XHCI IRENE B RILEHI A

static const struct hc_driver xhci_hc_driver = {

.description = "xhci-hcd",

.product_desc = "XHCI Host Controller",
.hcd_priv_size = sizeof(struct xhci_hcd *),

/*

* generic hardware linkage

*/

.irq = xhci_irq,

.flags = HCD_MEMORY | HCD_USB3 | HCD_SHARED,
/*

* basic lifecycle operations

*/

.reset = NULL, /* set in xhci_init_driver() */
.start = xhci_xun,

.stop = xhci_stop,

.shutdown = xhci_shutdown,

/*

* managing i/o requests and associated device resources
*/

.urb_enqueue
.urb_dequeue

xhci_urb_enqueue,
xhci_urb_dequeue,

.alloc_dev = xhci_alloc_dev,
.free_dev = xhci_free_dev,
.alloc_streams = xhci_alloc_streams,



.free_streams = xhci_free_streams,
.add_endpoint

xhci_add_endpoint,

.drop_endpoint = xhci_drop_endpoint,
.endpoint_reset = xhci_endpoint_reset,
.check_bandwidth = xhci_check_bandwidth,
.reset_bandwidth = xhci_reset_bandwidth,
.address_device = xhci_address_device,
.enable_device = xhci_enable_device,
.update_hub_device = xhci_update_hub_device,
.reset_device = xhci_discover_or_reset_device,
/*

* scheduling support

w2/

.get_frame_number = xhci_get_frame,

/*

* root hub support

w3/

.hub_control = xhci_hub_control,
.hub_status_data = xhci_hub_status_data,
.bus_suspend = xhci_bus_suspend,
.bus_resume = xhci_bus_resume,

/*

* call back when device connected and addressed
Y/

.update_device = xhci_update_device,
.set_usb2_hw_1lpm = xhci_set_usb2_hardware_1lpm,
.enable_usb3_lpm_timeout = xhci_enable_usb3_lpm_timeout,

.disable_usb3_1pm_timeout = xhci_disable_usb3_lpm_timeout,
.find_raw_port_number = xhci_find_raw_port_number,

Y,

5.3.3.3 USB 3.0 OTG fAifiENO

e USB 3.0 OTG debugfs ifi#iE0

BA Linux-4.19 RK3399 SoC USB 3.0 OTGO /9f:

console:/sys/kernel/debug/fe800000.dwc3 # 1s
ep@in eplin ep2in ep3in ep4in ep5in epb6out 1sp_dump regdump
epQout eplout ep2out ep3out epdout ep5out link_state mode testmode

console:/sys/kernel/debug/usb/xhci/xhci-hcd.@.auto # 1s
command-ring ports reg-ext-legsup:00 reg-op
devices reg-cap reg-ext-protocol:00 reg-runtime
event-ring reg-ext-dbc:00 reg-ext-protocol:01

ERNEET R
regdump: 3TEN DWC3 BHISBMNFERREEE

link_state: ITE] DWC3 B SERGIRTES
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mode: $TEN DWC3 B T{ERRZ
testmode: i&E DWC3 # A\HighSpeeddJilifiE=, AFRENIR
command-ring: #TE] xHCI command ringfyREEE
event-ring: $TEN xHCI event ringfIRESER
reg-op: FTEN xHCI FEBRSER

e USB 3.0 OTG tracepoint

sys/kernel/debug/tracing/events/xhci-hcd

sys/kernel/debug/tracing/events/dwc3
BERAZE, B5%!
sys/kernel/debug/tracing/README

* USB 3.0 OTG i@ <

ER: @A E, BENEE OTG T{EF Host mode & Device mode, MAS USB iE{FEIRAY
A0

Linux-4.4 USB 3.0 OTG Jiish <

Linux-4.4 |HRYYIRER< (SOERF RK3399):

#RK3399 Type-C@ USB OTG #J#E&n<
#1.Force host mode

echo host > sys/kernel/debug/usb@fe800000/rk_usb_force_mode
#2.Force peripheral mode

echo peripheral > sys/kernel/debug/usb@fe800000/rk_usb_force_mode

Linux-4.4 #rB9tIiias< (& F RK3399/RK1808):

#RK3399 Type-CO USB OTG iifian<
#1.Force host mode

echo host > sys/devices/platform/usb@/dwc3_mode
#2.Force peripheral mode

echo peripheral > sys/devices/platform/usb@/dwc3_mode

#RK1808 USB OTG 1iEan<
#1.Force host mode

echo host > sys/devices/platform/usb/dwc3_mode
#2.Force peripheral mode

echo peripheral > sys/devices/platform/usb/dwc3_mode

Linux-4.19 USB 3.0 OTG t#fifs < (EATFIEXIF DWC3 THI28H98H)



#RK3399 Type-C@ USB OTG J#fien<
#1.Force host mode

echo host > sys/devices/platfoxm/ff770000.syscon/ff770000.syscon:usb2-
phy@e450/0tg_mode
#2.Force peripheral mode

echo peripheral > sys/devices/platform/ff770000.syscon/ff770000.syscon:usb2-
phy@e450/0tg_mode

#EMSH, FEEM, REE sys/devices/platform BET, #E otg_mode Tm, AELKEZT S
BNA],

Linux-5.10 USB 3.0 OTG &< (ERFFrEF DWC3 ITHIZZRISF)

#RK3588 Type-C0 USB OTG &<
#5301, [Legacy] i&E USB PHY TStk
#1.Force host mode
echo host > /sys/devices/platform/fd5d@000.syscon/fd5d0000.syscon:usb2-
phy@0/otg_mode
#2.Force peripheral mode

echo peripheral > /sys/devices/platform/fd5d000@.syscon/fd5d0000.syscon:usb2-
phy@@/otg_mode

#7702 [New] @ USB =31 =ik
#1.Force host mode

echo host > /sys/kernel/debug/usb/fc000000.usb/mode
#2.Force peripheral mode

echo device > /sys/kernel/debug/usb/fc000000.usb/mode

#EHMSH, BEEMN, REE sys/ BIET, % otg_mode ZH#E mode Tim, AFKERTREIA,

5.4 USB GPIO IEh R iR {4 IR RIS

Linux 2§ USB GPIO HYIRzhELIE:
1. usb-conn-gpio IXEf

Documentation/devicetree/bindings/connectoxr/usb-connector.yaml

drivers/usb/common/usb-conn-gpio.c

EIE vbus/id gpio Hlf, &I usb_role_switch i&& USB Device/Host #23{, %2#F SDP 7mEBfAE
WBHAITHEE,

2. extcon-usb-gpio IX%h
Documentation/devicetree/bindings/extcon/extcon-usb-gpio.txt
drivers/extcon/extcon-usb-gpio.c
EIE vbus/id gpio Hlf, BT extcon JHRIZE EXTCON_USB/EXTCON_USB_HOST K7

3. phy-gpio-vbus-usb 3¥zf

drivers/usb/phy/phy-gpio-vbus-usb.c
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&1 vbus regulator, &id vbus IREEIE usb gadget Ei&
(usb_gadget_vbus_connect/usb_gadget_vbus_disconnect)

Rockchip SDK {£f extcon-usb-gpio.c J¥&h, @i extcon JHES USB2 PHY MiTHIZERE, TR
USB Device #kiEEMNAN OTG R,

5.4.1 USB VBUSDET GPIO {4 4bIE%TE

L1 RK3506G EVB1 i&itaf, &EF USB VBUSDET GPIO {4 iRIZit, HA, USBZEOMAR VBUS
5 vBUSDET GPIO Ziail 7 =&, FEAA VBUS BIEM T RELIE, USB Device HikiHiN{4EAME
Dii =5 Il

1. USB #%#% PC: VBUS HIEEBFLEE BT --> iR GPIO Flf --> 117 GPIO HMFbREk, FIkf
GPIO AREEFE --> %% extcon ;B4 USB2 PHY IRz >
rockchip_usb2phy_usb_bvalid_enable() I2& GRF bvalid 5575 --> fii’k bvalid rise Flf -->
17 rockchip_usb2phy_bvalid_irq BT R ER, A otg_sm_work --> TR BN HIT
resume phy 12{E --> I DP ZiEZs,

2. USB A5 PC B9IEHE. VBUS S BB FLREBEF -> iR GPIO Hlf --> 117 GPIO H#FhIEXK
¥, i GPIO AEEF > KX extcon JHE L USB2 PHY IKzf --> A
rockchip_usb2phy_usb_bvalid_enable() #=#! GRF bvalid 55 A31% (FE8Y, & DWC2 =4
#% device disconnect ) --> otg_sm_work #if) GRF bvalid 723 Ik%, 1ME bvalid 55
AME --> BT suspend phy 1.
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USB Device Hotplug ’

VBUS Voltage change

l

Handle VBUSDET GPIO Interrupt

l

Check GPIO Voltage

Low

v

_— T~

Send EXTCON_USB True Notifier to USB PHY

High
USB PHY Set Bvalid High
l v
Handle bvalid rise Interrupt Send EXTCON_USB False Notifier to USB PHY

l

l

Schedule otg_sm_work

USB PHY Set Bvalid Low

l

l

Do Battery Charger Detect Handle USB Controller Disconnect Interrut

v
Resume USB PHY

v

v
Do Gadget Disconnect callback

v

Pullup DP and start Enumeration Suspend USB PHY

End



5.4.2 USB OTG_ID GPIO ¥{bIEinis

1. OTG &#EN: ID HRIANSEFTREBTF > filik GPIO HHif --> 11T GPIO HhurihIBR LR, FIB
ID FAMREEF --> Ki% extcon SHELA USB2 PHY IREf --> 18 & GRF IDDIG FEHRAME --> filk
DWC2 #=#ill28 ID HhlfT --> $117 OTG host mode #J#B1k,

2. 0TG &k : ID REBEFETAHSEF --> ik GPIO Flf --> $11T GPIO HBFb IR %R, HIk¥T ID
ST > &KX extcon JHELA USB2 PHY IX5f --> 1§ E GRF IDDIG FHiFs NS > ik DWC2 17
41128 1D ARl --> $1T OTG device mode #E 1k

USB OTG Hotplug

v
OTG_ID Voltage change

v
Handle OTG_ID GPIO Interrupt

v
Check ID GPIO Voltage

Low/ Hifh

v

Send EXTCON_USB_HOST True Notifier to USB PHY Send EXTCON_USB_HOST False Notifier to USB PHY
v v
USB PHY Set IDDIG Low USB PHY Set IDDIG High
v v
Handle USB Controller IDDIG falling edge Interrupt Handle USB Controlle IDDIG rising edge Interrupt
\ 4 v
Host Mode Init Device Mode Init
v v
Enable VBUS Regulator Disable VBUS Regulator

End
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6. Android USB Gadget it

6.1 USB Gadget Configfs H{E32

MLinux-3.11F48, USB Gadget 5|\ Configfs #222, [IBTMIERT Gadget BRF android.c X, =
¥¥ Configfs HEZRAVIS & LK), F—TBFNXRY drivers/usb/gadget/function HR o

ZFan{afER Android ConfigFS Gadgets THAE, IEEE T Linux XAEFIZER

Documentation/ABI/testing/configfs-usb-gadget-xxxx.txt
Documentation/filesystems/configfs/configfs.txt
Documentation/usb/gadget_configfs.txt
Documentation/usb/gadget-testing.txt

Kernel USB Gadget Configfs Interface

TIZEN USB

6.2 USB Gadget EdE ¥

Android 15 USB #8%H) script EEH:

init.usb.xc
init.usb.configfs.rc
init.rk3@board.usb.rc
fstab.rk30board.bootmode.emmc

1. init.usb.rc
73 Android #rf rc X, —RRAEEND.
2. fstab.rk30board.bootmode.emmc

79 Android fstab X4, RILUAFECE sdcard. usb B mount 8&7%, Rockchip F£&H vold I
kernel B8] LU EIERBEC AT R B a8 RMITED usb mount B2, FHEEBMEN

# for USB 2.0

/devices/platform/*.usb* auto vfat defaults voldmanaged=usb:auto
# for USB 3.0
/devices/platform/usb@*/*.dwc3* auto vfat defaults voldmanaged=usb:auto

3. init.rk30board.usb.rc #1 init.usb.configfs.rc

79 Rockchip & Gadget IhaeRVECE BIEXH, ERBEEELE usb gadget configfs BIBIEE. #
RFFHENX (VID/PID). Gadget function ECESZ, W TFFrxR:
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https://events.static.linuxfound.org/sites/events/files/slides/USB%20Gadget%20Configfs%20API_0.pdf
https://wiki.tizen.org/Category:USB
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on boot

mkdir /dev/usb-ffs 0770 shell shell

mkdir /dev/usb-ffs/adb 0770 shell shell

mount configfs none /config

mkdir /config/usb_gadget/gl 0770 shell shell

write /config/usb_gadget/gl/idVendor 0x2207

write /config/usb_gadget/gl/bcdDevice 0x0310

write /config/usb_gadget/gl/bcdUSB 0x0200

mkdir /config/usb_gadget/gl/strings/@x409 0770

write /config/usb_gadget/gl/strings/0x409/serialnumber ${ro.serialno}

write /config/usb_gadget/gl/strings/@x409/manufacturer
${ro.product.manufacturer}

write /config/usb_gadget/gl/strings/0x409/product ${ro.product.model}

mkdir /config/usb_gadget/gl/functions/accessory.gs2

mkdir /config/usb_gadget/gl/functions/audio_source.gs3

mkdir /config/usb_gadget/gl/functions/ffs.adb

mkdir /config/usb_gadget/gl/functions/mtp.gs@

mkdir /config/usb_gadget/gl/functions/ptp.gsl

mkdir /config/usb_gadget/gl/functions/rndis.gs4

write /config/usb_gadget/gl/functions/rndis.gs4/wceis 1

mkdir /config/usb_gadget/gl/functions/midi.gs5

mkdir /config/usb_gadget/gl/configs/b.1 0770 shell shell

mkdir /config/usb_gadget/gl/configs/b.1/strings/0x409 077@ shell shell

write /config/usb_gadget/gl/os_desc/b_vendor_code 0x1

write /config/usb_gadget/gl/os_desc/qw_sign "MSFT100"

write /config/usb_gadget/gl/configs/b.1/MaxPower 500

symlink /config/usb_gadget/gl/configs/b.1 /config/usb_gadget/gl/os_desc/b.1

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

setprop sys.usb.configfs 1

setprop sys.usb.controller "fe800000.dwc3"

on property:sys.usb.config=none && property:sys.usb.configfs=1
write /config/usb_gadget/gl/os_desc/use 0
setprop sys.usb.ffs.ready 0

on property:init.svc.adbd=stopped
setprop sys.usb.ffs.ready 0

on property:sys.usb.config=mtp && property:sys.usb.configfs=1
write
/config/usb_gadget/gl/functions/mtp.gs@/os_desc/interface.MTP/compatible_id "MTP"
write /config/usb_gadget/gl/os_desc/use 1
write /config/usb_gadget/gl/idProduct 0x0001

on property:sys.usb.config=mtp,adb && property:sys.usb.configfs=1
write
/config/usb_gadget/gl/functions/mtp.gs@/os_desc/interface.MTP/compatible_id "MTP"
write /config/usb_gadget/gl/os_desc/use 1
write /config/usb_gadget/gl/idProduct 0x0011

Hr, Serialnumber. manufacturer. product =& H Android B2&. R Serialnumber }&&
FeERTH, FIRERIERL ADB Fi& M.



setprop sys.usb.controller FK{EaE Gadget Xt[ZAJ USB #£H28, RK3399 AR OTG #TH28, #AI
LAz #F USB Gadget TheE, {BHTF 257 USB Gadget driver RIZZRHI R 23 F—1 USB 1428, FAILLEE
IRIBESEFRAY = MR RECE FEREXFZAY USB =128, %1 RK3399 Android SDK, #XIAfERE Type-C 0
port B9 USB Gadget ZhAE:

setprop sys.usb.controller "fe800000.usb"

KPR, LRI AEK, BCE Type-C1 79 OTG mode, 2#F USB Peripheral IhgE, FEEK
TS

{&2% DTS BY “dr_mode” B
&2 init.rk30board.usb.rc By USB 1541 28 thit

&usbdrd_dwc3_1 {

status = "okay";
dr_mode = "otg"; /* EZEType-Cl USBIZHIZSHO0TG mode */
extcon = <&fusbl>; /* EE: extcon BUERIELITIEGBEKIGITFREE */

188 USB 1zH23a0IE A Type-C1 USB #2183 AOE Itk

setprop sys.usb.controller "fe900000.usb"

6.3 USB VID #1 PID RYEZ & i5iFH

USB VID #1 PID Bi2E&, EEEREMTEMN:

USB VID EEA 0x2207 (Rockchip & USB-IF (95, VID H USB-IF #E4X£ER)

USB-IF #%E VID A& Vendor H, E—1 VID FEEEINLAEARER Vendor . &t
Rockchip USB VID Xt/ @A & MiFRER, MR~HRBEL USB-IFINE, FEEFALEFECHIE
USB-IF =5, URENEAHENHM— Vendor ID

Maskrom/Loader Rockusb PID REEFEER

Accessory B VID #l PID HFE#HR Google WEXEE, TEEEDK

USB PID AJLUIRIEF R KB EX, BRI 8 & 0, #%5 Maskrom/Loader USB PID
Pt

gL E &L USB PID, BINAESINTER 2 EAR USB PID AR, #E# S Rockchip IRIHIRE
TRIRFIHEE, E@EEFR2FM PC i USB IRENBYINEFIUSB IR A IhEE

7 2 Rockchip & USB VID #1 PID EX
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USB Ihig VID PID &3
UMS 0x2207 0x0000 Linux SDK Mass Storage

Android Q + Kernel 4.4 XEE

MTP 0x2207 0x0001
BY SDK, LAK Linux SDK
Android Q + Kernel 4.4 ;xR
PTP 0x2207 0x0002
B SDK
RNDIS 0x2207 0x0003 Android/Linux SDK
MIDI 0x2207 0x0004 Android SDK
uvcC 0x2207 0x0005 Android SDK
ADB 0x2207 0x0006 Android/Linux SDK
Android Q + kernel 4.19 }x &3
MTP 0x2207 0x0007 nelreit] Q) bl .18 iy
B SDK
Android Q + k 14.19 ¥
PTP 0x2207 0x0008 Q + kernel 4.19 K&
#9 SDK
NTB 0x2207 0x0009 MBAT—itEE
UMS,ADB 0x2207 0x0010 Kernel 3.10 &EFRY SDK
UMS 0x2207 0x0010 U-Boot UMS
Android Q + k 14.4
MTP,ADB 0x2207 0x0011 Q erne KEs
BY SDK, LAK Linux SDK
Android Q + kernel 4.4 NEF
PTP,ADB 0x2207 0x0012
B SDK
RNDIS,ADB 0x2207 0x0013 Android SDK
MIDI,ADB 0x2207 0x0014 Android SDK
UVC,ADB 0x2207 0x0015 Android SDK UVC E418%&
UVC.ADB [UAC, 0x2207 0x0016 Linux SDK UVC E&18&
n
RNDIS] X X 119),4 (=54
Android Q + k 14.19 *
MTP,ADB 0x2207 0x0017 Q+ kerne K=
B9 SDK
Android Q + kernel 4.19 K&
PTP,ADB 0x2207 0x0018
By SDK
UMS,ADB 0x2207 0x0018 Linux SDK
NTB 0x2207 0x0018 1814 NPU Transfer Bridge
REZLa T—H USB £418
NTB [RNDIS, HID]  0x2207 0x0019 e T—tee 2EX

&



USB IjhgE VID PID &F

U-Boot USB Device Firmware

DFU 0x2207 0x0107
update
Rockush 0x2207 Ox 100 OX 2300/ Ox3 MASKROM/LOADER i&&, BF
ockus X XTXXX/0X2XXX/OX3XXX .
THEMS
ACCESSORY 0x18d1 0x2d00 Google EX
ACCESSORY,ADB 0x18d1 0x2d01 Google EX

Rockchip %5 TRH# VID/PID i&HE

Rockchip #I=f#tBYEE TR, FAILURYE VID/PID BEpiRFIHIET USB 18&6E. %5 TR A LIRIEFMIR
ABY USB &, HITEZRIRME, LbantiE. TARIRINBEZFFH VID/PID E X1 TR 3 Fimk:

% 3 Rockchip /%5 TEZIASZ#FHY VID/PID

USB If&E VID PID
MSC && 0x2207 0x0000/0x0010
MTP i&& 0x2207 0x0001
ADB &% 0x2207 0x0006/0x0011
UVC 1% 0x2207 0x0016
MASKROM i&#& 0x2207 0X1XXX/0X2XXX/0X3XXX
LOADER %% 0x2207 0xTXxxXX/0X2XXX/0X3XXX

EEY, Windows FERKRE TR, 12 config.ini BF#EEENXH USB &% VID/PID 1, BE
BB %, BEEEIRS TAEM config.ini .

6.4 USB Gadget ifiiZ0

e Configfs BE&EiE0
RIZIRME TR T AREE USB Gadget X EEERER, WT:

root@rk3399:/config/usb_gadget/gl # 1s
ubcC bDeviceProtocol bMaxPacketSize® bcdUSB functions idVendor strings
bDeviceClass bDeviceSubClass bcdDevice configs idProduct os_desc

REBDTIRBVINEE, AJLAEMMELR, XEMFABRR,

“UDC"R] LAHIA 2481 Gadget 39 usb controller, t2A] AR FFohiEE 3 A usb controller, SAZRIA
5/ RK3399 Type-CO USB Controller, ZE{J#EF Type-C1 USB Controller, MFzhH T TFHIER

A -
~ .
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echo none > config/usb_gadget/gl/UDC
echo fe900000.dwc3 > config/usb_gadget/gl/UDC

o BE USBigHHIEENRE

rk3399:/sys/class/udc/fe800000.dwc3 # 1s

a_alt_hnp_support device is_selfpowered srp
a_hnp_support function maximum_speed state
b_hnp_enable is_a_peripheral power subsystem
current_speed is_otg soft_connect uevent

rk3399:/sys/class/android_usb/android@ # 1s
f_audio_source f_midi power state subsystem uevent



7. USB BHIAKGEZNS<S

7.1 USB ERiEiXA %

1. B89 USB AN BEMIRETR

o FAX: AFEEMEENR, f: USBVBUS, OTG_ID, USB PHY {&&

o S RMNTEES: BTNE USBERESSHKHE. USB ZHBIMFIEFES. USB VBUS HBIEEME
&

e USB MY 934 USB @S XGRIE, TN Host [RIFHEZ Device 8]

e Windows TE: BusHound {4 HEFIMEX USB S&#UIREAM T E; Usbview 3B F&EE USB
BEFHERFER

e Linux TH: usbmon FFHMEY USB 24BN TH,; vusb-analyzer EIf2(C TR B F &M
usbmon FRIMEXBYEUIE; Isusb A TFERUSBIRFNIFMAEATTER
usbmonfYER 7%, BB E N T

RIZCHY: Documentation/usb/usbmon.txt

TI HARH: (USB Debugging.and Profiling Techniques)
2. H AR UsB BikiEO
e Sysfs entry in USB Host:
BEERLKELHFN USB g&MIREIAIEIRENQ
/sys/bus/usb/*
e Debugfs entry in USB Host:
&% USB B4 LRI USB Ig&EER
/sys/kernel/debug/usb/devices
DWC3 =2z aviRElE O
/sys/kernel/debug/*.dwc3
usbmon METAEIEZEO
/sys/kernel/debug/usb/usbmon
xHCI $=H28RYIE = O
/sys/kernel/debug/usb/xhci
UVC SNSRI O
/sys/kernel/debug/usb/uvcvideo
e Debugfs for USB Controllers:
£% USB 2.0 OTG %0, USB 2.0 Host ifif##% M, USB 3.0 OTG Ait#EN

e Trace for USB Gadget/DWC3/xHCI:
Trace USB Gadget Driver 5 USB Device Controller Driver X H#3E89EiX1% 0

/sys/kernel/debug/tracing/events/gadget


af://n1553
af://n1554
https://elinux.org/images/1/17/USB_Debugging_and_Profiling_Techniques.pdf

Trace DWC3 =28 EHImizaviR O
/sys/kernel/debug/tracing/events/dwc3
Trace xHCI #=HIZREHIMIZ

/sys/kernel/debug/tracing/events/xhci-hcd
{588 USB Host UVC IR%h log $TEN MYIAIR#EC

echo @xffff > /sys/module/uvcvideo/parameters/trace

88 USB devio IXEf log FTENAYIAIRN DO

echo 1 > /sys/module/usbcore/parameters/usbfs_snoop

USB Gadget shZS#r A EZEREIREO

/sys/class/udc/[usb controller name]/soft_connect

BT ERERYAR <

echo disconnect > /sys/class/udc/[usb controller name]/soft_connect
fEREERRRE <.

echo connect > /sys/class/udc/[usb controller name]/soft_connect

Note: @< H '[usb controller name]' EEE S H A USB Device 3=HI28HIZ R,
USB Gadget EEEAR SR EHEEO

USB Gadget & if) HaiAIMESRE

/sys/class/udc/[usb controller name]/current_speed

USB Gadget I ZHRIAIMEIRE (U not attached/configured)
/sys/class/udc/[usb controller name]/state

Note: #<H '[usb controller name]' BEBLNS A XA USB Device =HI28H9 2 R,
USB Host #2355 #15A aIIRIRE D

/sys/bus/usb/drivers/usb/bind, unbind

fERAE:

/sys/bus/usb/drivers/usb B&E FHIEA 'usb* TR, DRI —1 USB Host =28, LbNESH
FAD4a1E USB Host 1288 'usb2', MHITUITas<:

echo usb2 > /sys/bus/usb/drivers/usb/unbind
echo usb2 > /sys/bus/usb/drivers/usb/bind

BITERHDE, MSBHRMALMNE 'usb2' 5128, HEMKEZIEHIIHEZMN USB ML,
USB Gadget £ HI28snASHsa L EY A RO

/sys/bus/platform/drivers/[usb controller name]/bind, unbind

Note: @< H '[usb controller name]' EEE RS H A USB Device 3=HI28HIZ R,
fERAAE:

L RV1126 UVC SDK F& 71, USB Gadget UVC REIMEHIHIZINT



1. kill uvc_app #3%42 uvc N

2. rm -xf /sys/kernel/config/usb_gadget/rockchip/configs/b.1/T* #ZRE4ER

usb func

3. echo ffdooeoo.dwc3 > /sys/bus/platform/drivers/dwc3/unbind #remove usb &

hil2E

4. echo ffdeeeoo.dwc3 > /sys/bus/platform/drivers/dwc3/bind #probe usb I=Hl2%

5. cd /sys/kernel/config/usb_gadget/rockchip/configs/b.1 #4§% usb function
In -s ../../functions/rndis.gs@ f1l

In -s ../../functions/uvc.gs6/ f2
6. echo ffd@@@@@ dwc3 > /sys/kernel/config/usb_gadget/rockchip/UDC #{FEE usb
ISR RR

7. restart uvc_app #E& uvc NA

7.2 USB #A&GS

AETEEIHA Rockchip & USB IRahisERIa<, Bl USB 2.0 OTG )#E#<. USB 3.0 OTG )i
#5<. USB 3.0 force USB 2.0 only #8%, UK USB ERENR &<,

e USB 2.0 OTG tJJ#ftan<

e @S E, RBEIIGE USB 2.0 OTG HJ#2 3] Host mode 5{#& Device mode, A%
USB FE{4FEERAY OTG ID BB 52N,

USB 2.0 OTG ##fisa<$iEEE USB 2.0 PHY IREhFF 4 HRRY USB 2.0 PHY &5 ER,
e USB 3.0 OTG ¥#een<

ER: B AE, 52%I8E USB 3.0 OTG #EF Host mode & Device mode, A
USB REHEEERAY OTG ID FEFETE Type-C 3ZORIFME,

USB 3.0 OTG #]#&<$iES%E USB 3.0 OTG it AAY USB 3.0 OTG s <3 ER,

e USB 3.0 force USB 2.0 only 88
{ER: 5@ USB 3.0 Host #£#28F0 PHY T{EF USB 2.0 only B9#%3(,
USB 3.0 force USB 2.0 only d5<%155% USB 3.0 PHY IR5hF %

e USB EREMIRX#<
{EF: &8 USB 3.0/2.0 552838 Nt IR .

USB BRENIiX & <58 EX# (Rockchip_Developer_Guide_USB_SQ_Test_CN), & Rockchip
USB SQ Tool,

USB SQ Tool F&#htt: https://redmine.rockchip.com.cn/documents/109

7.3 Xi#] USB {ETh#EMBIRIGE

AT USB BIRMITHEIZITINFE, Rockchip SDK FEAZRIASZ#F USB auto-suspend BIRIHAEME,
L USB RiFZHEREEHEUEN, USB 1THI28M PHY =Bznh# A suspend mode, LRRINGE. F
EFENE, MRERIE USB RINFENFINERIETT, ER USB Host # Device iHER#H/E USB iR
SEHY auto-suspend # resume T4, IR~ EEXE USB BEMNREMNREMY, ATUEEXHA
USB 1RIh#FEA %1,


af://n1638
https://redmine.rockchip.com.cn/documents/109
af://n1658

7.3.1 Xi#] USB Host F15M&RY auto-suspend IfgE

IEFASEE: FRB USB Host 154128  (DWC2/DWC3-xHCI/EHCI/OHCI). FREYMER USB HUB. $5EM

USB Camerao

TIPS: i autosuspend A ERIAEY, AILUERINTER<, BIAXHEIFRA USB autosuspend HaE,

BT IREHERR,

for i in $(find /sys -name control | grep usb);do echo on > $i;echo "echo on >
$i";done;

o XFIFRE USB izHI23HFRE USB HUB JM&RY autosuspend
Note: ZJ37ATA%F USB Camera B9 auto-suspend IAE
F57%1. TECMDLINE 210k usbcore.autosuspend=-1
.

A RK3588 Linux-5.10 Jafjll:

arch/armé64/boot/dts/rockchip/rk3588-android.dtsi
chosen: chosen {

bootargs = "earlycon=uart8250,mmio32,0xfeb50000 console=ttyFIQ0®
irqchip.gicv3_pseudo_nmi=0 rcupdate.rcu_expedited=1 rcu_nocbs=all
usbcore.autosuspend=-1";

b

F5E2. 1B8EREIHEY usb_autosuspend_delay
.
B Linux-5.10 A9f5:

diff --git a/drivers/usb/core/usb.c b/drivers/usb/core/usb.c
index 3500e3c94c4b..3a90d3a92c@a 100644

--- a/drivers/usb/core/usb.c

+++ b/drivers/usb/core/usb.c

@@ -63,7 +63,7 @@ EXPORT_SYMBOL_GPL (usb_disabled);

#ifdef CONFIG_PM
/* Default delay value, in seconds */

-static int usb_autosuspend_delay = CONFIG_USB_AUTOSUSPEND_DELAY;
+static int usb_autosuspend_delay = -1;

module_param_named (autosuspend, usb_autosuspend_delay, int, 0644);
MODULE_PARM_DESC (autosuspend, "default autosuspend delay");

o XHNFER USB HUB JM&RY autosuspend

7% FIN4EERY usb hub B hub_id_table[] , Hi&E id->driver_info =
HUB_QUIRK_DISABLE_AUTOSUSPEND

.

%4 CYPRESS CY7C65632 USB HUB (VID = 0x04b4, PID = 0x6570) 89 auto-suspend Ih&E

diff --git a/drivers/usb/core/hub.c b/drivers/usb/core/hub.c
index fc7d6cdacfl6..df8e69e60aaf 100644
--- a/drivers/usb/core/hub.c
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+++ b/drivers/usb/core/hub.c
@@ -41,6 +41,8 @@

#define USB_VENDOR_GENESYS_LOGIC 0x05e3

#define USB_VENDOR_SMSC 0x0424
#define USB_PRODUCT_USB5534B @x5534
+#define USB_VENDOR_CYPRESS 0x04b4
+#define USB_PRODUCT_CY7C65632 0x6570

#define HUB_QUIRK_CHECK_PORT_AUTOSUSPEND 0x01

#define HUB_QUIRK_DISABLE_AUTOSUSPEND 0x02

@@ -5697,6 +5699,11 @@ static const struct usb_device_id hub_id_table[] = {
.idProduct = USB_PRODUCT_USB5534B,
.bInterfaceClass = USB_CLASS_HUB,
.driver_info = HUB_QUIRK_DISABLE_AUTOSUSPEND},

+ { .match_flags = USB_DEVICE_ID_MATCH_VENDOR

+ | USB_DEVICE_ID_MATCH_PRODUCT,

+ .idVendor = USB_VENDOR_CYPRESS,

+ .idProduct = USB_PRODUCT_CY7C65632,

+ .driver_info = HUB_QUIRK_DISABLE_AUTOSUSPEND},

o XHHFE USB Camera(UVC&UAC) K auto-suspend IfgE

USB Camera {#8E auto-suspend BINHITEIXED drivers/media/usb/uvc/uvc_driver.c AR
usb_enable_autosuspend ¥ AL, IRapRERIABAFRE USB Camera B auto-suspend Ify
BE, WNREBXHFHFE USB Camera By auto-suspend ThEE, BERM
USB_QUIRK_AUTO_SUSPEND o

Note: &#THY Upstream Mainline JX&E{#EA UVC_QUIRK_DISABLE_AUTOSUSPEND
.
%] USB Camera (VID = 0x05a3, PID = 0x9230) 89 auto-suspend L&E

diff --git a/drivers/usb/core/quirks.c b/drivers/usb/core/quirks.c

index 76ac5d6555ae..d799e93b%a0d 100644

--- a/drivers/usb/core/quirks.c

+++ b/drivers/usb/core/quirks.c

@@ -322,6 +322,9 @@ static const struct usb_device_id usb_quirk_list[] = {
/* Alcor Micro Corp. Hub */
{ USB_DEVICE(0x058f, ©x9254), .driver_info

USB_QUIRK_RESET_RESUME

} 1
+ /* HD Camera Manufacturer */
+ { USB_DEVICE(@x@05a3, 0x9230), .driver_info = USB_QUIRK_AUTO_SUSPEND

7.3.2 %iF DWC3 Host mode USB2 LPM IfgE

EAEE: FrESZiF DWC3 i=hIgsmt A, HEXR7E DWC3 fF Host mode BYAERK
FiE: 1 dtsi usb dwe3 I=HIZZ TR, AIMEM snps,usb2-1pm-disable
.

LL RK3568 Linux-5.10 J9f3l:
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&usbdrd_dwc3 {
snps,usb2-1pm-disable;
b s

&usbhost_dwc3 {
snps,usb2-1pm-disable;
b

7.3.3 %{F DWC3 Device mode USB2 LPM IhiE

ERERE: FrEXXiF DWC3 ITHI28 NS, HER7E DWC3 F Device mode BT&AER
FiE: 1 dtsi usb dwe3 IFHIZZ TR, AIMEM snps,usb2-gadget-1lpm-disable
.
LA RK3568 Linux-5.10 9§

&usbdrd_dwc3 {

snps,usb2-gadget-1pm-disable;
b

7.3.4 XiF DWC3 suspend USB2/USB3 PHY IhiE

EREE: FrE s DWC3 £HI28/ISF, T DWC3 £ Host/Device mode BH94EK

% 1E dtsi usb dwe3 IZHISE TR, RMEMY snps,dis_u2_susphy_quirk #1
snps,dis_u3_susphy_quirk

.
LA RK3568 Linux-5.10 /3fjl:
&usbdrd_dwc3 {
snps,dis_u2_susphy_quirk;

snps,dis_u3_susphy_quirk;
b

&usbhost_dwc3 {

snps,dis_u2_susphy_quirk;
snps,dis_u3_susphy_quirk;

7.3.5 X USB 2.0 PHY ZFEEEIEMFNzHZH# N suspend IheE

EFSEE: FrEXHA drivers/phy/rockchip/phy-rockchip-inno-usb2.c IRBIRYE A
.

X rk3568 usb2 phy0 otg port ByFEEEINITHEE  (RIFftE &KX ABIZ#H N suspend BITHEE


af://n1695
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&u2phy@_otg {
rockchip, vbus-always-on;
b s
2.

%4 rk3568 usb2 phy0 otg port EhZH N suspend BITHEE  (HARRE FEEBAQTIANE)

&u2phy@_otg {
rockchip,dis-u2-susphy;
b

7.4 RN USB M Quirks BY757E

AT RS Linux USB IRENX ZFIMEEIFRAE, 7E USB core #1 USB I&&EXIRThS, ZIFFINFEING
B9 quirks 58, ATABEFHIZENM, ¥A USB YMEBFE: U, USB HUB. USB HID. USB
Camera. USB Audio.

7.4.1 R0 USB quirks

Linux PAZIRMEFEFARIN USB JM& quirks BI7A7E:

1. {EERIRENSM . EIRMEERAERA quirks IRENXHF, RIEATFIE GKI F£E;

2. {EMH Module Parameters: i@id module param £8 A=, &AF GKI # 3k GKI FE &,
FiE1. EIFERHEXE quirks IR 4

1.R5%%E: RERSHMNUSBIEENMLNFEID (VID) #M~=&ID (PID),

2. BAFIER: TEUSBIERAE RIS S AFIER. XPJRETER drivers/usb/core/quirks.c
XM ETERIEE, BT drivers/usb/storage/unusual_devs.h AT USB 7Efigk
%o

3. MNERE R EREURPRN—HNEZE, GEVID. PIDMEINSERFEITS.

]l

1. 730 USB core quirks

include/linux/usb/quirks.h
drivers/usb/core/quirks.c

/* Lists of quirky USB devices */
static const struct usb_device_id usb_quirk_list[]
{ USB_DEVICE(0x0204, ©0x6025), .driver_info

{
USB_QUIRK_RESET_RESUME

}I
{ USB_DEVICE(0x21c4, @x0@cdl), .driver_info = USB_QUIRK_NO_LPM },

Y

static const struct usb_device_id usb_interface_quirk_1list[] = {
{ USB_VENDOR_AND_INTERFACE_INFO(0x046d, USB_CLASS_VIDEO, 1, 0),
.driver_info = USB_QUIRK_RESET_RESUME },


af://n1715
af://n1717

static const struct usb_device_id usb_endpoint_ignore[] = {

{ USB_DEVICE_INTERFACE_NUMBER(0x06f8, 0xb00®, 5), .driver_info = 0x01
b,
}

2. 7300 USB storage quirks

include/linux/usb_usual.h

drivers/usb/storage/unusual_devs.h  /* Driver for USB Mass Storage compliant
devices */

drivers/usb/storage/unusual_uas.h /* Driver for USB Attached SCSI devices
- Unusual Devices File */

/* Example of USB Mass Storage unusual device */
UNUSUAL_DEV (0x0951, 0x1697, 0x0100, 0x0100,
"Kingston",
"DT Ultimate G3",
USB_SC_DEVICE, USB_PR_DEVICE, NULL,
US_FL_NO_WP_DETECT)

/* Example of USB Attached SCSI unusual device */
UNUSUAL_DEV (@0x0b05, ©x1932, 0x0000, ©0x9999,
"ASUS",
"External HDD",
USB_SC_DEVICE, USB_PR_DEVICE, NULL,
US_FL_IGNORE_UAS)

3. 780 USB HUB quirks

drivers/usb/core/hub.c

/* Example of USB HUB unusual device */
static const struct usb_device_id hub_id_table[] = {
{ .match_flags = USB_DEVICE_ID_MATCH_VENDOR
| USB_DEVICE_ID_MATCH_PRODUCT
| USB_DEVICE_ID_MATCH_INT_CLASS,
.idVendor = USB_VENDOR_SMSC,
.idProduct = USB_PRODUCT_USB5534B,
.bInterfaceClass = USB_CLASS_HUB,
.driver_info = HUB_QUIRK_DISABLE_AUTOSUSPEND},
}

4. 7310 USB HID quirks

include/linux/hid.h
drivers/hid/hid-quirks.c

/* Example of USB HID unusual device */
static const struct hid_device_id hid_quirks[] = {

{ HID_USB_DEVICE (USB_VENDOR_ID_LOGITECH,
USB_DEVICE_ID_LOGITECH_C@@7), HID_QUIRK_ALWAYS_POLL 1},
b



5. 70 USB Camera quirks

drivers/media/usb/uvc/uvcvideo.h
drivers/media/usb/uvc/uvc_driver.c

/* Example of USB Camera unusual device */
static const struct usb_device_id uvc_ids[] = {

{ .match_flags = USB_DEVICE_ID_MATCH_DEVICE
| USB_DEVICE_ID_MATCH_INT_INFO,
.idVendor = @x05c8,
.idProduct = @x0403,
.bInterfaceClass = USB_CLASS_VIDEO,
.bInterfaceSubClass =1,
.bInterfaceProtocol =0,
.driver_info = (kernel_ulong_t)&uvc_quirk_fix_bandwidth },

I
6. 70 USB Audio quirks

sound/usb/usbaudio.h
sound/usb/quirks.c

/* Example of USB Audio unusual device */
static const struct usb_audio_quirk_flags_table quirk_flags_table[] = {
DEVICE_FLG(@x046d, ©x084c, /* Logitech ConferenceCam Connect */
QUIRK_FLAG_GET_SAMPLE_RATE | QUIRK_FLAG_CTL_MSG_DELAY_1M),

Y

%3%2. @3 module param &

SERX MY Documentation/admin—guide/kernel-parameters.txt FXF usbcore. usbhid. usb-
storage HHERIE R,

TARAEY:

1. 1£ kernel BRI ERERHT usb quirks: quirks_param_ops -> quirks_param_set -> Bl|Z
quirk_list, Ff##r cmdline 2889 usb quirks, REBERTBIquirk 15 25RMNE quirk_list;
2. 7£ usb BN ERITEAD usb quirks: TEMEE usb 1&%&BY, IXEH drivers/usb/core/hub.c 1T

hub_port_init -> usb_detect_quirks -> usb_detect_dynamic_quirks, 7E quirk_list {2 usb i&&
B9 vid/pid, WRHKBICEEE, W quirk_list FIRAI flags 1545 usb I&EFEIRED,

T, GKI F&

XM GKI &/ USB auto-suspend ThEE, X VID:PID(325d:6410) B9 LPM IhgE, XiFl
VID:PID(058f:6387) HY{RBRIEEE reset THEE, % VID:PID(174c:x55aa) B9 REPORT_OPCODES IfgE,
%] VID:PID(0bc2:2321) B UAS Ih#E, I&E VID:PID(05e3:0749) B9 MAX_SECTORS_64 #l
IGNORE_RESIDUE quirk B4,

£ device/rockchip/common/modules/make_boot.mk HFIN quirks BCE.



ifeq ($(BOARD_BUILD_GKI),true)

# When GKI enable, pass param to usb through cmdline

# ref:Documentation/admin-guide/kernel-parameters.txt

BOARD_KERNEL_CMDLINE += usbcore.autosuspend=-1

BOARD_KERNEL_CMDLINE += usbcore.quirks=325d:6410:k,0581:6387:e
BOARD_KERNEL_CMDLINE += usb-storage.quirks=174c:x55aa:f,0bc2:2321:u,05e3:0749:mr
endif

2. 3E GKI FE&

X7 RK3588 F&HJ USB auto-suspend IhgE

arch/armé64/boot/dts/rockchip/rk3588-android.dtsi
chosen: chosen {

bootargs = "earlycon=uart8250,mmio32,0xfeb50000 console=ttyFIQO
irqchip.gicv3_pseudo_nmi=@ rcu usbcore.autosuspend=-1";

},

7.4.2 &E&H USB quirks

TERGEDITRE, BINTRZTIRES USB quirks 58

cat /proc/cmdline

cat /sys/module/usbcore/parameters/quirks

cat /sys/module/usb_storage/parameters/quirks

cat /sys/module/usbhid/parameters/quirks

cat /sys/module/uvcvideo/parameters/quirks

cat /sys/module/snd_usb_audio/parameters/quirk_flags
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8. BRin@EDth

8.1 IRFZNMEAE

8.1.1 USB 2.0 OTG IEEF#

FHKRELZ, FRIAA device 1R,

e e e e R e B
0 00 00 00 00 00 00

.764441]otg id chg last id -1 currentid 67108864
.764925]
.866923]
.867280]
.867787]
.868294]
.868700]

PortPower off

Using Buffer DMA mode

Periodic Transfer Interrupt Enhancement- disabled
Multiprocessor InterruptEnhancement - disabled

OTG VER PARAM: @, OTG VER FLAG: 0
AAAAANAAAAAANAAAAADevice Mode

8.1.2 USB 2.0 Device i&iE

133

L T e T T T T T e T T e B e e e T |

133

500886]
501391]
501875]
502255]
502630]
618581]
710877]

.714269]
133.
133.

947001]
947649]

.995447]

133.368479] ***vbusdetect*

133.500590] Using Buffer DMA mode
133.
133.
133.
133.
133.
133.
133.

Periodic Transfer InterruptEnhancement - disabled
Multiprocessor InterruptEnhancement - disabled
OTG VER PARAM: 0, OTG VER FLAG: 0
AANANAAANAANANANADevice Mode
***************Softconnect!!!*******************
USB RESET

android_work: sent ueventUSB_STATE=CONNECTED

USB RESET

configfs-gadget gadget: high-speed config #1: b
android_work: sent ueventUSB_STATE=CONFIGURED
mtp_open

8.1.3 USB 2.0 Device WfFFiEiE

[ 187.085682] ********session end ,softdisconnect*******#***
[ 187.086486] android_work: sent ueventUSB_STATE=DISCONNECTED
[ 187.087217] mtp_release
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8.1.4 USB 2.0 Host-LS 18&

325.
325.
325.
325.
325.

412454]
619507]
620116]
620809]
621222]

usb 2-1:
usb 2-1:
usb 2-1:
usb 2-1:
usb 2-1:

new low-speed USB device number 2 using ohci-platform
New USB device found,idVendor=046d, idProduct=c@77

New USB device strings:Mfr=1, Product=2, SerialNumber=0
Product: USB OpticalMouse

Manufacturer: Logitech

8.1.5 USB 2.0 Host-FS i8&

L T e T e T T T |

370

.896519]
371.
371.
371.
371.
371.

1095741
110183]
110832]
111251]
123172]

usb 2-1:
usb 2-1:
usb 2-1:
usb 2-1:
usb 2-1:
input: Me

new full-speed USB device number 3 using ohci-platform
New USB device found,idVendor=1915, idProduct=0199

New USB device strings:Mfr=1, Product=2, SerialNumber=0
Product: Memsartcontroller

Manufacturer: Memsart

msart Memsart controlleras /

8.1.6 USB 2.0 Host-HS i8&

.400521]
.536569]
.537178]
.537815]
.538151]
.538533]
.541111]
.542472]
.584573]
.586425]
.171256]

.172788]
.173970]
.174453]
.223001]
.229280]

usb 1-1:
usb 1-1:
usb 1-1:
usb 1-1:
usb 1-1:
usb 1-1:
usb-stora
scsi host
scsi 1:0:
sd 1:0:0:
sd 1:0:0:

sd 1:0:0:
sd 1:0:0:
sd 1:0:0:
sda: sdal
sd 1:0:0:

new high-speed USB device number 5 using ehci-platform
New USB device found,idVendor=0951, idProduct=1687

New USB device strings:Mfr=1, Product=2, SerialNumber=3
Product: DT R400

Manufacturer: Kingston
SerialNumber:0018F3D97D02BB91517EQ17D

ge 1-1:1.0: USB MassStorage device detected

1: usb-storage 1-1:1.0

0:0: Direct-AccessKingston DT R40@ PMAP PQ: @ ANSI: @ CCS
0: Attached scsi genericsg@ type @

0: [sda] 15646720512-byte logical blocks: (8.01 GB/7.46

@: [sda] Write Protectis off
@: [sda] No Caching modepage found
0: [sda] Assuming drivecache: write through

@: [sda] Attached SCSIremovable disk
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8.1.7 USB 2.0 Host-LS/FS/HS i&&HRFF

[ 443.151067] usb 1-1: USB disconnect, devicenumber 3

8.1.8 USB 3.0 Device i&iE

72.
72.
72.
72.

310531]
689120]
690110]
767950]

android_work: sent ueventUSB_STATE=CONNECTED
configfs-gadget gadget: super-speed config #1: b
android_work: sent ueventUSB_STATE=CONFIGURED
mtp_open

8.1.9 USB 3.0 Host-SS i%

[ 26
[ 26
[ 26
[ 26
[ 26
[ 26
[ 26
[ 26
[ 27
0

[

27
GiB)
[ 27
[ 27
[ 27

.715320]
.732190]
.732812]
.733515]
.733885]
.734263]
.738410]
.740446]
.745028]
ANST:
.753066]

6

.754245]
.754982]
.755281]

usb 8-1: new SuperSpeed USB device number 2 using xhci-hcd

usb 8-1: New USB device found,idVendor=0bc2, idProduct=2320

usb 8-1: New USB device strings:Mfr=2, Product=3, SerialNumber=1
usb 8-1: Product: Expansion

usb 8-1: Manufacturer: Seagate

usb 8-1: SerialNumber: NA45HTI1K

usb-storage 8-1:1.0: USB MassStorage device detected

scsi host@: usb-storage 8-1:1.0

scsi 0:0:0:0: Direct-Access Seagate Expansion 0608 PQ:

sd 0:0:0:0: [sda] 1953525167512-byte logical blocks: (1.00 TB/932
sd 0:0:0:0: [sda] Write Protectis off

sd 0:0:0:0: Attached scsi genericsg@ type 0
sd 0:0:0:0: [sda] Write cache:enabled, read cache: enabled,

doesn't support DPO or FUA
[ 27.783395] sda: sdal
[ 27.791561] sd 0:0:0:0: [sda] Attached SCSIdisk

8.2 USB EWirIE D

8.2.1 TWH{4EREg

ERRMER S MEHIZENNE—" USB O, SHE—MEHENNEZT USB OBy, AIRenfERRFHX
Kk USB (5 SNEIR. FERRTRIZHISNERITHREAAMRIYN, BIBFAXE, EHES
USB A Z[ERERZ B RHET,

=2_ .
= .
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1 MY USB OEESS24F host #1 device ThaE, {6 USB 2.0 Host £4I281E/ host #1 USB 2.0 OTG
ZHIZREAN device, BIEEHBFHFRFITHIE,

FEMIELIET host SRS, USB {ESEHREI USB 2.0 Host #2128, M VBUS 2 Host R
efft, MARNME device B VBUS BBFHNMEBER, TETF device KEHT, USB 55 =2HIHEI USB 2.0
OTG #Zl48, VBUS B PC @il USB it

=2—.
—

fEF— USB 2.0 OTG =428, MR EAM-MELE USB 952 host # device, #@idBFHXH#HITE
Sk,

T{EF Host IXZSEY, USB 2.0 OTG 89 DP/DM 554 EYI#EI Host O, H Host A VBUS &t 5V
500MA B9tEE; T{EF device IRZSH DP/DM 552 )#EE! device 0, VBUS BB EBER 215 PC
IRy 5V {HEE,

8.2.2 Device IEERE 9

USB Device IEEEEZE PCHIIREER:
1. BOMHIEE log, WUSB 2.0 Device i%#;
2. PC HEIERFT, BBARAEAIE; (Windows 7 1 MAC OS TTRER HIITE IR EIEER);
3.18%& UL RS HIL"USB BER"TRR;

4. fTFF USB BIEEZEMIRTEO, BIARN charger only 183, &R "MTP "8 E"PTP"f5, PC AJLLAIA]
B/

USB Device R EMKRNHES .

1: ¥ USB BY O 4387 log

HE A% 8%, B3iERED, #il USB IEHISS S TIEE device IRE; AfG, HZE USB REH4HEER
MES; 25, NE USB DET E=H[E, USB] ?%ETHZEMEEEIJ.—,O

S99 2: EEEW, PC BRAANRGNIEE, log —BEEETE:

[36.682587] DWC_OTG:

********softconnectl INEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE LT EEEE T

[36.688603] DWC_OTG: USB SUSPEND
[36.807373] DWC_OTG: USB RESET

HERZE: ZBLER log FHNEE/LFER. —&N USBEHESE, TETHRMES.
5% 3! EEPC/E, kernellog IEE, HEIGHFAEI USB BiEERIR, B PCEEIHAILE

HETS%: WEITEES, BXHIAREEER USB A" MTP"E"PTP”, INRBERE, NETAER Android
ESE, 158 logcat BB, FHisfh R4 vold/mtpserver {E3#9 Android TA2)M#EIT debugo

FH 4. EEPCER, HEERRR, EIXAIEPRTENIRK,.

HERSE: &5, MidT USB IRE, HER USB D GMEEIERIFITO. HR, HERSH
Flash/SD £i& B8R, log —R&AEE Window XP BY£Y 10S HHIl— R EHEEM logs. E-): HF2ES
7 Flash/SD @D X HEE, SHERIENFE— T RNEK, AIERGISREHBEREI X, RIgE
AR DX A E, WITH Windows SR fAEN, WAL chkdsk E: /f
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FE 5. USB &ikigfg UL RESHEMAERUSB BEERE", & USB &ikigBIRHELLT log:
[25.330017] DWC_OTG: USB SUSPEND

584 FEh log:
[25.514407] DWC_OTG: session end intr, softdisconnect

H&ERE: VBUS BE, —HAE, S%M USB NIRARFAIRIRREE, &4 TIZIMHERR,

8.2.3 Host IRERE LR

USB Host IE® T{EIE R T:

1. B5 Host EBERIZ{H 5V, Z/L 500mA BYfHEs;
2. WIRHE USB IREFFZEHAR, BOBELSITED Host M USB 18ERY log(BEUSB 2.0 Host-LS 1§
7, USB 2.0 Host-FS 1&%, USB 2.0 Host-HS 1%%), #<BE USB 1IRFBEL&@IT Host BIFREIREK
%,
USB Host R EMKRNHES %
5% 1. Host OENIEERE, ROTEMITED:

HERZ: BARERIABIBFAXEHNERERER; AR, BIMTHBILET HostRZE, HiiA
HEBHIRIER,

B8 2: BBOH Host M USB IRENZA, BEEEHIMN class IRERIFTENME S,
HERE: Kernel ;8 EMNE class IREh, FEEHHEIE kernel, MAXIR class IREhsZ1F,

5% 3: kernel $TENS B52E(USB fRAEMEE E & CLASS IXEHER.), BT Linux MM BERT =,
{82 Android BTSAER.

H&E A% Android BXIEFARRE, W U 81 kernel EE52%/dev/block/sda T &[G, EE Android
B vold F2E A= iR H El/udisk IRElAE, XRREESEF AN, FERMEES HID 188t
ZE Android BEEF .

U Z#&E I/ dev/block/sda fgATEEER, —f&= vold.fstab 1 U & mount BRZE R, R
vold.fstab BB N (RAIL KGRI EIE cat/system/etc/vold.fstab &EE):

dev_mount udisk /mnt/udisk 1 /devices/platform/usb2@0_Host/usb2

TMSEFRAY device BRZRTIBERTE usb20_OTG EHI T EREMFELA usbl.
NRIGEBRTXMIERNTAEEFER, FEBR Android TF2IMEEIT debug,
S5 4. RO—EHITENTRTFEDEEMFTIEM log:

DWC_OTG:dwc_otg_hcd_urb_enqueue urb->transfer_buffer address not align to 4-
byte@xd6eab@0a
DWC_OTG:dwc_otg_hcd_urb_enqueue urb->transfer_buffer address not align to 4-
byte@xccf6140a
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H&E7 A RKFEH) USB IXENERTELES URB 4B KEY, URB BYBKSI transfer_buffer hit @i
M35, BUERREREIR log.

W KL usb_control_msg B9 data SEUH MBI F T X7

¥ 5. OTG OfFA host BY, TAIRFHENINILE

HERZE: Bk, KE Kernel BY OTG ECERSIEH; M, & OTG BIKAY ID BF(fF host, AMRE

F)# VBUS 5V IR EBIER; &/&, WRMEIA1H 2 HER, MEERFIKE, BRHEREENET
FIRFIRVERIR log L% o

8.2.4 USB Camera BE9H

1. fEF Camera A, F3AFTFF USB camera

B, 19E/dev BRTEEEE camera I&E T2 videoO 5 video1, MNIRAEFE, ERE
kernel WERE R T IEM, MMREFET S, BEMIA USB camera RIERAFHFIHEAND, EHN RK F
&M SDK, FRIABAZHF USB camera #AkiER, SNREZHF USB camera HiRiE, 1BHXARN R
camera B TH2IM{&E4 Android X183, USB RohFHREMIEL.

WMRDTCERRR, BRI log 445157 USB IRsh TH2IMZ&E fa sk camera IR, H—F 5.

2. HIEERMNR. TEBLUK camera M ASEIRE AR

BJHER USB B EMSEAY, FEMEMA USB N (UMSKIRBEREE#1TH, WRITEEM,
BEXF S1 5T USB IRTHAY TA2)M,

8.2.5 USB FEEE:

USB2 PHY %#F BC1.2 M ZEERIGN, AESKINiESE drivers/phy/rockchip/phy-rockchip-inno-
usb2.c, BILUEN SDP/CDP/4R /& DCP(D+/D-¥54%)/4EFT & DCP(D+/D-KR¥5#HE) M FE BB AEY,

e SDP —— Standard Downstream Port

HR#E USB 2.0 #5E, 2 USB IM&FHRiERE (un-connect) i tRBR(suspend)BIRZSES, —4 Standard
Downstream Port I AIZIMEIREREET 2.5mA BT, HIMER T BEEEH B RKIRIVRE
BY, EARTLAERA 100mA(USB 3.0 150mA); i =iSMgELECE (configured )H EARKEERY, |RAAM
VBUS 318 500mA(USB 3.0 900mA)EE 7,

e CDP —— Charging Downstream Port

BIFRE USB 2.0 5B, X3t USB ZREBIEH T ILILAYT1T USB 120, RIHEAK 1.5A BIHEEFR, #RE
RERIREFTERFEK,

e DCP —— Dedicated Charging Port (USB Charger)

BC1.2 spec EK¥ USB Charger Ry D+ D-#17%84%, LRSS USB SM&RVIRFIENE, BEFRAEM
USB & &BfE8Y8ETT,

USB 7e B RNRAZ I FEIFfR
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Plug Receptacle
Portable Device I

] VBUS Detect VEILS ] | [ e WIS
(j:f‘:lfﬂ-jﬂ_ﬂb I VELUIS i as b- — ] [ —i o-

P s =

GO ——{ ] [ —1— GND
= WP R ey ] L )
VAT Data Contact Detect

W —@—r"— ‘\\
foe_gno Diartoect wivsn darta pina hurse mada .

contact -

= L@ DCDR SR
= Primary Detection Hjj Eﬁ;ﬁﬁ EEIE%
Dwincts btenen S0P and DCP/ ( D+$D D'fﬁ%ﬂ% :I

COP. or batwesn ACA-Dock and

PHY

ACA_A
Secondary Detection
fooim . L Detocts batwesn DX and COF
WIAT_ % L )
¥ ACA Detoction
O Camparanrn. 7]
L Dirteczs. bartmwar
A_ © DCPICDPISDP
ACA-DockIACA_A
d o ACA_B
ACA_C

8-1 USB FEEBHLIAAE

BHAVREY SDP 1 d 24, D+/D-KAZUN FEFAR:

File Control Setup Trioger Measure  Analyze  Lfilities  Help 1 Jun 2015 7:16 PM
Tt

KN} on
=] )1

InfiniiScan Off

8-2 SDP &Mz

BHAVE) DCP A ME 32, D+/D-KAZ40 T EFfR:



1Jun 2015 7:15PM

T
0

EEENE

i

BEEEE

InfiniiScan Off

8-3 DCP MKz

WNSREHRE USB T3, RINFTEIE, BrIEERE DCP IR SDP, SHFTEBEMKIZE S 500mA,
34 USB ZERARENE TENIKRNLE, el Eixin@E. RSGE:

HMEY USB ZEFE2RIEHRERY log, B log RUIRTHBTIC MR FTTEE AR, IEFN A DCP;

INSRERZAYE USB F8RE2R, {8 log 1R SDP, MIRTRARETIRIGM. 1B/ EMR USB Lk, HEMA
T RRWIA D+/D-BEFEE, MRMTER, BERIENB log ZL4LFA TR, FB, MREFRM, 1B
fERT KRN USB #ENBTEY D+/D-KH2, HiEE log —E&iELL Tl 12 AN E (Lia] o

INRIERAVZ USB 7EHE28, HH log #27"W DCP, BREB{HARE, NREARHINIESR, AleETE
IC 53 Bt Y inl,

8.2.6 USB {EiiEE(RAVRES2 IR

T RRENETERER:
e USBESHE
o USB iZfll28 M=%
e CPU/DDR i&fTHi=%
o FHENRIZEMARE
o FHEREMNXMHRSARN
o USB i&&EIREY

BEXH (Rockchip_Developer_Guide_Linux_USB_Performance_Analysis_CN) #1794
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8.2.7 UNAIFATE USB MU ES =R

BITFTENAY USB #ZEHIX 5 log ##1THiIk. log "high-speed" F&iR%I USB 2.0, log “super-
speed” &R~iR%!79 USB 3.00

8.2.8 USB3.0 I&FTIRAIAYR)E
USB3.0 IE&EHENG, REMRE, NEHZE?
i 1RHE USB3.0 BIMESTRIZREN,, —ARER7E USB 3.0 PHY B Link Training 7i#2, tBED USB PHY

ES0RE, AILAER USB3.0 ST {XLink Training 72, FH45& USB 3.0 Spec IR LTSSM KR
M, BT

8.2.9 USB 3.0 iDL MAYinIRa S i

Haik VBUS tEEERES HEER?

£ PC i, HITEERIEHRITIEL

A3 USB 3.0 S {3UTE(E il

D —RIFAVEIEIR K], B xHC 18R, #TFF xHCI debug log

8.2.10 USB3.0 Camera &g ENRES T

— A% 5USBi}RIDDR BN ER X,
RICFER:

e ddr FESMS00MHz;

1= USB QOS;

flifbuvc driver FRBTRMERE, Fmemcpyi@EREIT 438,

urb buffer £ kmalloc 532 BHEIAA dma_alloc_coherent53%;
NERKFEARIEUVC Gadget, FILIEIASDEZTXFIFO, 1RETXFIFOBIAIN;

8.3 PC JKzhin)H

P USB Ig&E7E PC LIER TFHEFER N, BLERHEMERERN, MELERIEFETIN
LEM, WTF RKWIREEEE PC G, FELXERNNERERTNIRE, FEDHEFENNIIKED.

o £RERKEHEAREHNAREREH RK 1&E, KL rockUSB BIERERES PC, FEE PC
iH(E A RK A EIIMIREZ 5B T DriverAssitant (RK3399 BE v4.4 kiF) LREIKENAEEIRF
7 USB i&%;

e RKMISERIEFEITH, EIRBEEMITFH T USB debugging &, EZRTS L ADB MR IERE
PC, FIHEERE PCimfEM RK FEEITIMIREIZREEBR)F DriverAssitant &3 ADB IRzhfg, Z8ELE
=i0%2] ADB i&%&.


af://n1902
af://n1904
af://n1907
af://n1917
af://n1931

9. USB 5:llit

USB 2.0/3.0 55 772 R B R 2 riE S .

{Rockchip_Developer_Guide_USB_SQ_Test_CN)

10. USB A EAZAFRKCE

USB 7% AL £4E Redmine T4 - FAE T8 - 4B, TBAM USB LM, SE@. &
RIRRHORE AT 5 %
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