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Rockchip Linux USB JF & 8/
1. Mk
1.1 RK USB #% il 2% 7 %
1.2 USB 2.0 Host
1.3 USB 2.0 OTG
1.4 USB3.0 0TG
1.5 USB2.0 PHY
1.6 USB 3.0 Type-C PHY
2. USB B fi i
2.1 USB 2.0 Host f#f}: L i
2.1.1 USB 2.0 Host EHCI & OHCI f# {4 Hi 4%
2.1.2 USB 2.0 Host HSIC fiiff: Hi 4%
2.2 USB OTG f#if i
2.2.1 USB2.0 OTG fifift il
222 USB 3.0 OTG ffifi i
3. W% USBELE
3.1 USB PHY CONFIG
3.2 USB Host CONFIG
3.3 USB OTG CONFIG
3.4 USB Gadget CONFIG
3.5 USB 4% 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 It & 5 1]
4.1 USBPHY DTS
4.1.1 USB2.0 PHY DTS
4.1.2 USB 3.0 PHY DTS
4.2 USB 2.0 #&ifill#s DTS
42.1 USB 2.0 Host %] %% DTS
422 USB 2.0 OTG #=il$% DTS
4.3 USB 3.0 #&ifll#s DTS
43.1 USB 3.0 Host %] #% DTS
432 USB 3.0 0TG #%ii%s DTS
5. USB IEghIf K&
5.1 Linux USB %Xz 4244
5.2 USBPHY ¥W#EF 4
5.2.1 USB2.0 PHY M#IF%
5.2.2 USB3.0 PHY ¥#TF K
5.3 USB =il & B3I &
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5.3.2 USB 2.0 Host #% il 8 UkEI T &
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5.3.3.2 USB 3.0 OTG k5118
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1. MEiR

1.1 RK USB ##|8 F &

Rockehip SOC i N E £ A~ USB il 8%, A[RFEHZE LARM, 5758 TRM FRBGE4IE . H
T-#05> USB il 85 G 5 BRI, By LAE 5500 B 7 R B0 75 Sk S 38 IR WIS, FHifE USB s A
Fo B NEM USB #6230 1 Fis:

7 1 Rockcehip “F £ USB ## il #8511

125 1) 2% USB 2.0 HOST USB HSIC USB 3.0/2.0 OTG USB 2.0 OTG
han (EHCI/OHCI) (EHCT) (DWC3/xHCI) (DWC2)
RK3399Pro 2 1 2 (OTG 3.0) 0
RK3399 2 1 2 (OTG 3.0) 0
RK3368 1 1 0 1
RK3366 1 0 1 (OTG 3.0) 1
RK3328 1 0 1 (OTG 3.0) 1
RK3288 1 1 0 2 (OTG+

Host)


af://n130
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T B USB 2.0 HOST USB HSIC USB 3.0/2.0 OTG

s (EHCI/OHCI) (EHCI) (DWC3/xHCI)
RK3228 3 0 0
RK312X 1 0 0
RK3188 1 1 0
RK30XX 1 0 0
RK3308 1 0 0
RK3326 0 0 0
RK1808 1 0 1 (OTG 3.0)
RK1108 1 0 0

PX30 1 0 0

RV1103 0 0 1 (OTG 2.0)
RV1103B 0 0 1 (OTG 2.0)
RV1106 0 0 1 (OTG 2.0)
RV1109 1 0 1 (OTG 2.0)
RV1126 1 0 1 (OTG 2.0)
RK3506 0 0 0
RK3528 1 0 1 (OTG 3.0)
RK3562 1 0 1 (OTG 3.0)
RK3566 2 0 2 (OTG 2.0 + Host 3.0)
RK3568 2 0 2 (OTG 3.0+ Host 3.0)
RK3576 0 0 2xO0TG 3.0
RK3588 ) 0 32x0TG3.0+

1 x Host 3.0)
IS 5 . 2(1x0TG3.0+

1 x Host 3.0)

Note:

1L R, ey N RoRsCRE N ML USB #2185

2. #HH, “EHCI/OHCI” F7~1% USB #5234 T EHCI #5128 F1 OHCT 4% 1| 2% ;

JR1% USB #5 #2842 A 7 DWC3 55 2881 xHCI #5751 25 5

USB 2.0 OTG
(DWC2)

1

“DWC3/xHCI” &

3. RK3288 > Fr i MMSL i) DWC2 $48%, Hp—/ DWC2 % ¥ OTG Zhig, A4b—1DWC2 R

¥ Host THAE;

4. RV1103/RV1106/RV1109/RV1126/RK3566 ] DWC3 OTG #4148 R % FF OTG 2.0, A3 OTG

3.0, LRI E HAESZFF USB 2.0 480Mbps 1&4i;



5. RK3588 #ll RK3588S [ USB Fib[X 5l/&: RK3588S #EL RK3588 /b 7 —4 Type-C1 (Bl: 1 /> USB
3.0 OTG controller + 1 4™ DP controller + 1 4> USB3.0/DP Combo PHY + 1 /> USB 2.0 PHY);

6. RK3588 #ll RK3588S Host 3.0 il &5 M RLE ) USB30_2) HSCHKF USB 3.0 DjRg, Alnl T
USB 2.0;

7. RV1103/RV1103B/RV1106 USB PHY ¥ OTG ID pin, K, ToiEZFibrAER OTG H:
Device/Host H Zi1#:IhRE . W R EZAYIH: OTG mode, iH M M4, BiEik, E5
ZZFTUSB o A4

8. RK3506 S RF M4 e DWC2 OTG #5145, 1] N T Device f/™ i fE#s, {HX OTGO A 3¢
FF BC1.2 7 AL Device #dk 4 disconnect £, 4, RK3506 SDK R4 AT LLSZ #¢48 H
GPIO #&ill VBUS A1 ID H-F# X H L1 USB PHY VBUSDET 1 OTG_ID Pin.

1.2 USB 2.0 Host

o R

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 Rk

1. S FFi 3% (480Mbps), 4% (12Mbps) FIEKIE (1.5Mbps), USB 2.0 Host #2 il 8% FOHE R 4~ B 1-1 Fr
TRo

USB2. 0 Host Controller

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

Port Routing Control

A

l UTMI+

USB2Z. 0 PHY

& 1-1 USB 2.0 Host 5 #1| #5HE &

1.3 USB 2.0 OTG

. HeAME
1. Universal Serial Bus Specification, Revision 2.0

o itk
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1. S FF Host B A Device #1;

2. 3ZFF OTG IDREI, FFilid ID HF H 3h Y] 4 Host B0 Device #54;
3. "% ¥F ADP/SRP/HNP H}i¥;

4. Host B 37 f i . 4 AMIKE, Device 12 H S 35wy fl 4 s X
5. Host #3052 FF 9 A JHIE

6. Device B CHF 9 Mg i (AEFEIG 0D , H, 44N INSisl, 34 OUT #ial, 21~ INJOUT AL

IF1) iy A1 5

7. 32 FF 1024x35 bits &L FIFO;

8. CHFN S DMA, Jf HICHF scatter/gather DJfE:

9. XRESNASHC B &A1) FIFO Kb
10. Device # . Z FFBCD (Battery Charging Detect);
11. % ¥ UART Bypass #izt;

USB OTG
USB BUS USB OTG
9 0 PHY UTMI 2.0
' CONTROLLER

K 1-2 USB 2.0 OTG HEH

1.4 USB 3.0 OTG

o FEEPE

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
« DWC3 4

1. 3Z#F Control/Bulk(including stream)/Interrupt/Isochronous £5%i /5 7;
2. USB 3.0 SZFF RIS $447 IN Al OUT f&4, 77 %1% %) 8Gbps;
3. SCRFIR T 9247 (Descriptor Caching) FH%{ 45 FilHL (Data Pre-fetching);
4. Device fEA SRR IN 3 s 2B A1 OUT s il B8 15 225 .0 F Tl
5. CFFEAT B 34 B ERDY Al burst;
6. SCRF I Atk ERAE 4 (bulk stream);
7. 3ZFF USB 3.0 DRD (Dual-Role Device) 4514
8. LFFRYE OTG ID IRZ& V) # Device F1 Host #R 3 ;
9. XT3 KF Type-C [1:85 v, 3C#F UFP/DFP #4755
10. 3 HF SRP (session request protocol), HNP (hostnegotiation protocol) F1 RSP (Role Swap Protocol);

e USB 3.0 xHCI Host 414

1. % 0] LLEH: 64 MMK

2. LR AN TR

3. 3CFF—> USB 2.0 ¥ I f1—A~ USB 3.0 5t [ 5

4. 3 ¥F USB 3.0/USB 2.0 3 &A%, 7 %15 % 8Gbps;
5. SCRERRAERTIF IR xHCT 9K 305
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6. #4330 Fr SZHF xHCI Debug Capability;

AHB Slave t ¢EXI Master

Bus Interface/List Mangement

t USB3 0TG t

HS/FS/LS 5SS
MAC MAC
UTMI+ ¢ ¢ PIPE_IF
USB2. 0 PHY TypeC PHY

: ¢

& 1-3 USB 3.0 OTG HEH

1.5 USB 2.0 PHY

USB 2.0 PHY 3Z#F 1 4> port #1124 port PiFHAL T, Wi Bl 1-4 &34 2 4 port FIHEE]

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

G Y

B 1-4 USB 2.0 PHY HE&]

1. Host Port: @i UTMI+ i3] USB 2.0 Host 1% | 2% ;
2. OTG Port: @it UTMI+ i%: USB 3.0 54 USB 2.0 OTG #5428 USB 2.0 325k,

1.6 USB 3.0 Type-C PHY

H A R A RK3399/RK3399Pro i Fi 32 #F Type-C PHY .

.
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1. 3% USB 3.0 (Super-Speed only);

2. S ¥ DisplayPort 1.3 (RBR, HBR and HBR2 data rates only);

3. 37 FF DisplayPort AUX i#iH;

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

5. 3 ¥ DisplayPort Alt Mode on TypeC A, B, C, D, E and F & JHI 4 Fic s
6. SC¥RF 1E AR P AN J5 1]

AUX

lfIFE IE
TX0
. >

TypeC PHY | JXRXL
TXRX2
-y

DPTX IE
TX3
. >

& 1-5 Type-C PHY #E [



2. USB T 44 H 1%

2.1 USB 2.0 Host Bf 4t Ha 2%

USB 2.0 Host ffif: L EEA W Fl: USB 2.0 Host A1 USB 2.0 HSIC. 4R USB 2.0 Host 1 HSIC 8
EHCI #si#5%, {26 A% USB 2.0 PHY ANFE, FIF LA B i Ag A BB PRt AN ] o

2.1.1 USB 2.0 Host EHCI & OHCI & 14 2 B%

USB 2.0 [ LAER 1574 480MHz, FITLA layout I 75 BERFHIVER, USB EZTE Y 7-8MIL, i 90QFH T
B, BIFEREELIA AN, 4 EXETHRIE, EXW LT EAREE G5 EL.

X B DL RK3399 &5 H 1) USB 2.0 Host fi 2 B 8% B3 A

1. USB 2.0 Host 2l 23 K16 F 51 an i 2-1 Fros

o
USB2 hostD @05 T0_DP :gg? g OSTO_DP
HOSTO_DM QSTO_DM

AG23
TYPECO_DP [aR53 TYPECO_DP

TYPECO DM ; TY M
e :;33?} TVPECO 1D FEb

TYPECO_U2VBUSDET ((TYPECO_U2VBUSDET
AC31 1 2
E iR @=— USBO_RBIAS 11 |1-
USE PHYO RO402
1%
USB2 host1 «gme— HosT1_DP ﬁg? OST1_DP
HOST1_DM 0ST1_DM
TYPEC1_DP [Atisg TYPEC1_DP
TYPEC1_DM

TYPEC1_ID
TYPEC1_U2VBUSDET

E [ <@ USB1_RBIAS

USE PHY1 RO402
1%

o#|22/PHY USB_AVDD_0ve [-/24—oUSB_AVDD_0v9
1P F g | usB_avDD_tve [F924—ousB_AvDD_1ve
“USB_AVDD_3v4 |2 ——OUSB_AVDD_3V3

2-1 USB 2.0 Host :t5 4 5| i

2. USB 2.0 Host VBUS H42 il HE 2% A2 1 HELBK 40 1] 2-2 AT 2-3 f s
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U1900
VCESVO_SYS SY6288CAA vccsc\;o_nosm vccsvo_Hosm o

VCCEVO_HOST_EN 4 3 ——Co805

EN oce
- -
R1900 R1902 il |
100K 10K = ESD0402 xsn X5R_ [ESD5302F 5B20A4_USB_AS
R0402 RO0402 ~ 16y 10v™|  s0T_23 USB-HUB_PORTER="
of 5% of 5% ~USB1800°

50T 23 5

5 Q

1 o AT

IN vout HOSTO_DM 2 |2 ..,
ono |2 I _ ?915:0 HOSTO_DP 3 MR
- » GNDE
o
msm

o

X5R c1902 | 0
10V ED1300 1 00nF
ESD5451N CCIBDS U1901

I

& 2-2 USB 2.0 Host VBUST2 1] Fiy % Fl42 11 FL 2%

AEB

GPIO4_DO/PCIE_CLKREQMB_u [-Agz CLIGHT_INT_L

GPIO4 D1/DP HOTPLUG d AR=A »VCC5W HOST_EN

& 2-3 USB 2.0 Host VBUS GPIO 1| i

2.1.2 USB 2.0 Host HSIC 7§ {4 B2 %

USB 2.0 HSIC (High Speed Inter Chip) 42 F.#5 5 USB 2.0 [R5 56 (480Mbps) [t Fr 1A HaERE 1,
Fi 240 MHz DDR {55, $RIPELPTN 50Q, @R AELKEAERT 10em. W& 2-4 FIR,
USIC_STROBE A 240MHz DDR {5 54k, USIC DATA A¥dEsk, fEe kN 0.9V Al 12V, {55465
FRER RN 1.2V, BRI T REMIIFE, HRRELKEN 10em (4 %)) .

iX B L RK3399 305 F ) USB 2.0 HSIC ffiAF F Bg Bt

USIC_STROBE
USIC_DATA

USsIC_AVDD_0va L}VDDDVQ usic

USIC_AVDD_1v2 M—ﬂvccwz_u sic

[ 2-4 USB 2.0 HSIC {4 FE %

2.2 USB OTG HEf4: e %

2.2.1 USB 2.0 OTG %& {4 FL B

USB 2.0 OTG R MFEH1E 5

OTG_DP/OTG_DM: USB #4355 D+/D-, T BEAERRIE 5L A 2.20Q [,

USB _DET: #iA{55, ¥4 OTG 1£ Peripheral mode i, F-F#:ill USB /& 75 i%42 5] Host (U1: PC
Host) B USB 7aHL#E. ERYCHCHT 0V, 2i%E423] Host B(# USB 78 FAARET, i 3.0 ~
32V,

USB_ID: i A\{5%5, HTHIWril# v Host mode 5 # Peripheral mode. BRI\ NEHF 1.8V GO F
WEBHIED » OTG {EN Peripheral mode. 446 A\ OTG-Host Zk45iff, USB_ID & #iHi{Fih, USB
P E 2% USB_ID H-FAR{L, H 3K OTG V)4 Host mode.

USB_RBIAS: USB 2.0 PHY HJ4MA3EMEHRIR . Z AR E 25 USB 5 5 IEAE, A LAE ™%
18 SDK 2% J5 # 1K ) BB e it

VCC5V0_OTG: 4 OTG TAFT Peripheral mode I, VCC5V0_OTG # USB_DET (Wi N J51E 5
24 OTG LAET Host mode i}, VCC5V0O OTG #ir VBUS 5V 45 USB #M¥.
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USB 2.0 OTG PHY it HIE: USB_AVDD_1V0, USB_AVDD 1V8, USB_AVDD_3V3.

USB 2.0 OTG ARG f B g an B 2-5 ~ B 2-8 Fios:

U1000E
AA1D P
USE OTG DM TG_DM
USE_OTG DP oo ;%gﬁg DP
USB VBUS
Uss Ip [~ QUSB_ID
USB_HOST_DM IE:; >§ ;;BSB HOST_DM
USB_HOST DP SB_HOST_DP
Use_Reias [LATI—R14001 I
u12 USB_AVDD 1VOR1401 1R 1 2 ROBO3 1%
Hgg ﬂgg :ﬁg Vi3 USE AYDD 1VER1402 D4R 1 w 2 ROBO3 1% gﬁgg-}ﬁg
USB_AVDD_av3 [as 1 o8 AIDD JVR403 0.1R 1 aJA ~ 2 ROBO3 1% OVCC3VD_PMU
c1400 | C1401 | c1402
PX30 - 1UUnFi1ﬂUnFimﬂnF
——X5R X5R 5R
18y ] 1ev | 1ev
cos02”| cos02”| codoz
] 2-5 USB 2.0 OTG i F 5 Ji
- -0 T VCCEVD_OTG
' I Q
— 1 R2500
B 5V 7 OTE D
> DM 75— 57G D1
—— El’g 4 USB 1D
5
> 1 == -
ED2500 2501 | coso1
ESD5451 | N/ \/ [esps302F I ——10uF
ESD0402 | @sm‘_zs [ o XER
6.3
o | | 0603
(5]
- - l = Cj{lpF l =
OTG DM 1 2 OoTG DM
Ra504 6 YRR0402 5%
4 3 FB2500
SAAALS A0R-100MD M
2 e 1 LOGO3D
OTG DP 1 2 OTG DP1
R2505 }\%RUME 5%

2-6 USB 2.0 OTG #: 1 1%



VCCEVD_OTG

T R2500 2 % 1 _R0O402 5% - USB DET

—

rRzs02 T | 2500
_ 18K ——100nF
C2501 1% | X5R
——10uF | RO402 16V
| X5R C0402
6.3V
C0603
& 2-7 USB 2.0 OTG VBUS DET %} J& HiL %
vee avo VCCSVO_SYS VCC5V0_0OTG
L] o
_ U2500
SYE280AAC
R2501 I T9107 /W 3031
m;'.,:  — VOUT
o RO402 aND |2 ||r
4 3
Q2500 EN OCB
WNM2016-3TR _ SOT 23 5 -
SOT 23 — R2503
||‘_ ——C2502 47K
USB ID 1 ol 1UF 5%
— C0402 o Rrog02
~ X5R
168V

2-8 USB 2.0 OTG VBUS DRV Hi %

2.2.2 USB 3.0 OTG F& {4 FL B%

L RK3399 USB 3.0 OTG Type-C fifift: H s ¥ i+ 4451 .

RK3399 USB 3.0 OTG JF# USB 3.0 OTG Zhfg, H.IA N34 USB 2.0 OTG IhfE, fmAAEHEE N
5Gbps, YIHELIN Type-C, CHFIESMIG. EALHILL I, USB 3.0 HKIE 3 KM PUL 2015 54
11 55} PCB. 5Gbps 15 S EK L8 IR 2 2 05 5 07 e, e (5 5 8 T30 S d > il T4t
7] 8l

Al A2 Al A4 AS
GND | TX1+ | TX1- | wVeus cc D+ D- SBU1 | Veus | RX2- | RX2+ | GND

3

A7 AR AG AlD All Al12

GND RX1+ | RX1- Vaus | SBU2 D~
Bl2 B11 B10 B9 B8 B7

g

ce2 Vaus TX2- | TX2+ GND
BS B4 B3 B2 B1

g
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2-9 Type-C £z 117E X

HYBRID TH and SMT AID-MOUNT
COMNECTOR

TYPEC1_TXP
TYPEC1_TX1M

TYPEC1_RX1P
TYPEC1_RX1M

TYPEC_TX2P
TYPEC1_TX2M

TYPEC1_RX2P
TYPEC1_RX2M

TYPEC1_RCLKFP
TYPEC1_RCLEM

TYPEC1_CCA
TYFEC1_CC2

TYPEC1_AUXP
TYPEC1_ALLM

TYPEC1_AUXP_PD_PU
TYPEC1_AUXM_PU_PD

TYPEC1_UZVBUSDET
TYPEC1_REXT

3

AKZE

3

ARIT

ALZT
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3. N1% USB EL B

USB M5 (e B S (A7 AN e )AL BRI e B 7 —FE, L arm64 S fes e B o3
SN E

make ARCH=arm64 rockchip defconfig

4% Kernel fic & :

make ARCH=armé64 menuconfig

{47 default FL E :

make ARCH=arm64 savedefconfig

{RAF default BCE, #RJ5H defconfig & ## rockchip_defconfig.

3.1 USB PHY CONFIG

USB PHY L& A7 T
Device Drivers --->
PHY Subsystem --->

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

<*> Rockchip INNO USB 3.0 PHY Driver

USB 2.0 PHY f§ FH (1) /2 Innosilicon IP, F AR+ “Rockchip INNO USB2PHY Driver”.
RK3399 RK3366 USB 3.0 PHY /8 /i ff) /& Type-C, It AR %k $“Rockchip TYPEC PHY Driver”
RK3328 USB 3.0 PHY {# Jf [{J+2 Innosilicon USB 3.0 PHY, Jiff DAN i #%:

“Rockchip INNO USB 3.0 PHY Driver”

3.2 USB Host CONFIG

USB Host #R i B A7 T

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

<*> xHCI HCD (USB 3.0) support
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—*- 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

<*> OHCI HCD (USB 1.1) support
< > OHCI support for PCI-bus USB controllers

<*> Generic OHCI driver for a platform device

W% | USB Support TG A BE S FF USB BTt — P i & .

WIR TS FF USB Host, B4 7 Zik | <*>Supportfor Host-side USB 1, #XJ5 2> 840 F ) Host #1211
BiE, Hr, USBHost 1.1 %% OHCI Driver Bit &, USB Host 2.0 i%4%& EHCI Driver Bt &, USB Host 3.0
1% xHCI Driver it & .

B )% RK3308 [ default config  (rk3308_linux_defconfig) A T #BT A%, BRilZ disable USB
Host, WIRZESZHF USB 2.0 Host flIAH2< USB 4k, 7% 5T 5 enable EHCI Driver FLE, R/55%
USB 47 CONFIG, f#RextRi1) USB 4MEIRE

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 AL E AL T

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

USBGadget Drivers (USB functions configurable through configfs) ---

Generic serial bulk in/out

Abstract Control Model (CDC ACM)
Object Exchange Model (CDC OBEX)
Network Control Model (CDC NCM)
Ethernet Control Model (CDC ECM)
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Ethernet Control Model (CDC ECM) subset
RNDIS
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
[ ] Audio Class 1.0

[ ] Audio Class 2.0

[*] MIDI function

[ ] HID function

[ ] USB Webcam function

[ ]

Printer function

Rockchip *F- & ZRIN % #F RNDIS. MTP. PTP. Accessory. ADB. MIDI. Audio % Gadget ThhE. TR %
] DAARYE S2BRr= i 3R, enable 8 £ f) USB Gadget ThEE, {HIFIN, 7 ZEASH init 34
(init.rk30board.usb.rc i init.usb.configfs.rc) o

3.5 USB %1% CONFIG

3.5.1 Mass Storage Class CONFIG

U #% )8 T SCSI 4%, FrLA/ERCE USB #ih pi 75 2R B SCSI ki,

Device Drivers --->
SCSI device support --->
<*> SCSI device support
[ ] SCSI: use blk-mg I/0O path by default
[*] legacy /proc/scsi/ support
**%* SCSI support type (disk, tape, CD-ROM) ***
<*> SCSI disk support
< > SCSI tape support
< > SCSI OnStream SC-x0 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 --->
[ ] PCMCIA SCSI adapter support ----
[ 1] SCSI Device Handlers ----

fit & 5¢ SCSI Device Support 5, A LALE USB Support HHHRE 40 NiET, & HRPWAT,
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Device Driver --->
[*] USB support --->
<*> USB Mass Storage support

3.5.2 USB Serial Converter CONFIG

e ¥ USB 3G Modem
USB 3G Modem 1 )72 USB ¥:& 0, {7 2k Fan FiEIm.

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

<F> USB driver for GSM and CDMA modems

Bt4h, USB 3G Modem i 7 ZH 8 PPP 44 5 A AH <t & 1l

Device Driver —--->
[*] Network device support --->

S PPP (point-to-point protocol) support

LW PPP BSD-Compress compression

<*> PPP Deflate compression

[*] PPP filtering

LW PPP MPPE compression (encryption)
[%] PPP multilink support

<k > PPP over Ethernet

KW PPP over L2TP

LW PPP on L2TP Access Concentrator
LW PPP on PPTP Network Server

LS PPP support for async serial ports
<F> PPP support for sync tty ports

o FF PL2303

Un SR EAE A PL2303 M BE R O, HFEGER N ERN, R 7 E disable “USB driver for GSM
and CDMA modems”, 50, PL2303 7] fg <=4 i% 154 USB 3G modem.

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

<*> USB Prolific 2303 Single Port Serial Driver

o %#F USB GPS

WS E ST #E USB GPS, # u-blox 6 - GPS Receiver 4%, 58k T ikui:
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Device Drivers --->
[*] USB support --->
[*] USB Modem (CDC ACM) support

3.5.3 USB HID CONFIG

USB## BRI B B I R -

Device Drivers --->
[*] HID support
[*] USB HID transport layer
[ 1] PID device support
[*] /dev/hiddev raw HID device support

3.5.4 USB Net CONFIG

¢ USB Bluetooth CONFIG

[*] Networking support --->

<*> Bluetooth subsystem support --->

Bluetooth device drivers --->

<*> HCI USB driver
[=] Broadcom protocol support (NEW)
[*] Realtek protocol support (NEW)

¢ USB Wifi CONFIG
B % B EAE ] Vendor $2 LI IKSN AL & .
e USB Ethernet CONFIG

Device Driver --->
[*] Network device support --->
<*> USB Network Adapters --->

<*> USB CATC NetMate-based Ethernet device support

<*> USB KLSI KL5USBl0l-based ethernet device support

<*> USB Pegasus/Pegasus-II based ethernet device support
<*> USB RTL8150 based ethernet device support

<*> Realtek RTL8152/RTL8153 Based USB Ethernet Adapters

< > Microchip LAN78XX Based USB Ethernet Adapters

<*> Multi-purpose USB Networking Framework

<*> ASIX AX88xxx Based USB 2.0 Ethernet Adapters

<*> ASIX AX88179/178A USB 3.0/2.0 to Gigabit Ethernet
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—-*— 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 GL620USB-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 (iPaqg, ...)

[*] Epson 2888 based firmware (DEVELOPMENT)

[%] KT Technology KC2190 based cables (InstaNet)

<*> Sharp Zaurus (stock ROMs) and compatible

<*> Conexant CX82310 USB ethernet port

<*> Samsung Kalmia based LTE USB modem

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

<*> Intellon PLC based usb adapter

<*> Apple iPhone USB Ethernet driver

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

< > LG VL600 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

3.5.6 USB Audio CONFIG
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Device Driver --->

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

[*] USB Audio /MIDI driver

3.5.7 USB HUB CONFIG

WS EE S #E USB HUB, i14“Disable external HUBs I B 1 17 J: 45

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

=] Disable external hubs

HAh A TREFH 21 USB #4146 G R %, W1 GPS, Printer %, 7] Ae# 2 Vendor j& Hil¥1IKZ), WA RE
TR B IRIRB, W SCREX B, AT ELRAE 4 B Linux XHZ & SCRPEMIN TAE, RK
FEIFTRRER, WHES%.
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4. USB DTS Fic & % BH

4.1 USB PHY DTS

USB PHY 43> USB 2.0 PHY M1 USB 3.0 PHY WiFfh. X#Fh PHY & BEAHMSIH, FFHAFME R LR
K, FrbAFRE I E DTS,

Note: RK3399 i3 )7 1) USB PHY DTS FC & Wik R & HE 4, 155 0RY:
{Rockchip RK3399 Developer Guide USB_ DTS _CN)

4.1.1 USB 2.0 PHY DTS

Rockchip R4t Fr,  FBA# P F USB 2.0 PHY IP: Innosilicon IP #1 Synopsis IP. X #§# IP [ 1%
THARE, FreAGE R PHY DTS BB B ANH. Rockchip R4 USB 2.0 PHY k#3112

Innosilicon IP,

1. USB 2.0 PHY DTS B & SC 1Y
Innosilicon USB 2.0 PHY DTS fic & SR (& H T-F& RK3188/RK3288 Z #FHIiEs )
Documentation/devicetree/bindings/phy/phy-rockchip-inno-usb2.txt
Synopsis USB 2.0 PHY DTS fit & SC#Y (i& H T RK3188/RK3288 it /1)
Documentation/devicetree/bindings/phy/rockchip-usb-phy.txt

2. USB 2.0 PHY DTS 524

Pl RK3399 USB 2.0 PHYO DTS S~

2.0 PHY HIACHT &5, 7E PHY Xz, {81 GRF #ulibfE>h PHY By5EHbl: .

e USB2.0PHY F54%: RK3399 USB 2.0 PHY /& —/~CombPhy, % T —/> OTG port 1 —/> Host
port, XPHA port L5 PHY Z%iH4f. [FNF, DTS i ZEL H 480 MHz %t i 4h, Zmk 4 m] Lot
45 USB 2. 0 Host % il &5 20 F rh HoAd A8 FH 480MHz i e S e

e USB2.0PHY 7isi: PHY [ OTG port Ml —4> Host port 73—~ si. HH, “otg-port”
YR OTG port, “host-port” %f i Host port, %> port 75 22 M0 B AL 1) rh Wi, XLy F 2 T
USB 32 $2 B By - A

grf: syscon@ff770000 ({
compatible = "rockchip, rk3399-grf", "syscon", "simple-mfd";
reg = <0x0 0xff770000 0x0 0x10000>;
#address-cells = <1>;

#size-cells = <1>;

u2phy0: usb2-phy@ed50 {
compatible = "rockchip,rk3399-usb2phy";
reg = <0xed450 0x10>;
clocks = <&cru SCLK USB2PHYO REF>;
clock-names = "phyclk";
#clock-cells = <0>;
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clock-output-names = "clk usbphyO 480m";

status = "disabled";

u2phy0 _host: host-port {
#phy-cells = <0>;
interrupts = <GIC_SPI 27 IRQ TYPE LEVEL HIGH 0>;
interrupt-names = "linestate";
status = "disabled";
}i

u2phy0 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";

%}F Host port A1 OTG port Host i3, 7558 USB #MEIRMAL 5V b sy, A LAFRA1EELE DTS Hic &
USB VBUS 5V.

i PL RK3399 USB 2.0 Host VBUS regulator [ DTS Bt & 4 .

RK3399 USB 2.0 Host VBUS f#5 75 \J&:  GPIO i, N VBUS 5V %, GPIO Hifik, M%)
VBUS 5V #it . DTS H{#H regulator 1775, RKELHE GPIO. ', J& "regulator-always-on" IR,
ARG EH)E, #ifim GPIO LMERE VBUS 5V #il, BB RS <M.

vce5v0 host: veeSvO-host-regulator {
compatible = "regulator-fixed";
enable-active-high;
gpio = <&gpiod4 25 GPIO ACTIVE HIGH>;
pinctrl-names = "default";
pinctrl-0 = <ghost vbus drv>;
regulator-name = "vcc5v0 host";
regulator-always-on;

}i

usb2 {
host vbus drv: host-vbus-drv {
rockchip,pins =

<4 25 RK_FUNC GPIO &pcfg pull none>;

fic & “u2phy0_host” i £ ))& ¥ “phy-supply” A “vee5v0_host”, XA, PHY HEZL[H Core US54 H
ENfENTIZIEYE, JF4%H] USB VBUS %R ¥ GPIO.



uZ2phy0 host: host-port ({
phy-supply = <&vcc5v0 _host>;

status = "okay";

4.1.2 USB 3.0 PHY DTS

Rockchip &5, FEAFH =Fh USB 3.0 PHY IP: Type-C PHY IP, Innosilicon USB 3.0 PHY IP Al
Innosilicon USB 3.0 CombPhy IP. X =Ff IP {4 & vH AN, P DAXT B[] PHY DTS Ao B AN o

1. USB 3.0 PHY DTS Fit B 3%
Type-C PHY DTS Hc B 3R (HF RK3399/RK3399Pro 5 1)
Documentation/devicetree/bindings/phy/phy-rockchip-typec.txt
Innosilicon USB 3.0 PHY DTS fic & SC#% (F-F RK3228H/RK3328 5 )
Documentation/devicetree/bindings/phy/phy-rockchip-inno-usb3.txt
Innosilicon USB 3.0 CombPhy #t B 3044 (FH T RK1808 :ti v, USB 3.0 & PCle CombPhy)
Documentation/devicetree/bindings/phy/phy-rockchip-inno-usb3.txt

2. USB 3.0 PHY DTS 2
L RK3399 Type-CO USB 3.0 PHY A .

Type-C PHY Hi— USB 3.0 SuperSpeed PHY f1—~ DisplayPort Transmit PHY #1 k. K, Type-C PHY
B 5 “tephy0 ” NS T AT A “tephy0_dp” A “tephy0 _usb3”, 43-7l%}» DP PHY #1 USB 3.0
PHY .

FE DTS JE i

¢ rockchip,grf : phandle to the syscon managing the "general register files" .

* rockchip,typec-conn-dir : il Type-C 1E [z 1] [ 25 47 25 it & ;

o rockchip,usb3tousb2-en : 58|15 B USB 3.0 L{EFE USB 2. 0 only [ 2577 25 Hic & ;
* rockchip,external-psm : 7] Type-C PHY HI4MEE psm B 47 () 27 77 25 & 5

e rockchip,pipe-status : £ 1] Type-C PHY pipe tRZS I FF 725 HC & 5

* rockchip,uphy-dp-sel : £ Type-C PHY SZ¥F DP &7 ahl & ;

tcphyO: phy@f£f7c0000 {

compatible = "rockchip, rk3399-typec-phy";
reg = <0x0 Oxff7c0000 0x0 0x40000>;
rockchip,grf = <&grf>;
#phy-cells = <1>;
clocks = <&cru SCLK UPHYO TCPDCORE>,

<gcru SCLK_UPHY0 TCPDPHY REF>;
clock-names = "tcpdcore", "tcpdphy-ref";
assigned-clocks = <&cru SCLK UPHYO TCPDCORE>;
assigned-clock-rates = <50000000>;
power-domains = <&power RK3399 PD TCPDO>;
resets = <&cru SRST UPHYO0>,

<g&cru SRST_UPHYO PIPE L00>,

<&cru SRST P UPHYO TCPHY>;
reset-names = "uphy", "uphy-pipe", "uphy-tcphy";
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rockchip, typec-conn-dir = <0xe580 0 16>;
rockchip,usb3tousb2-en = <0xe580 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 = <0xebcO 0 0>;
rockchip,uphy-dp-sel = <0x6268 19 19>;

status = "disabled";

tcphyO dp: dp-port {
#phy-cells = <0>;
bi

tcphyO usb3: usb3-port {
#phy-cells = <0>;
i

Note: A kS R i8] T RK3399 USB 3.0 Type-C PHY 7E DTSI FIBCE , b b, 7E DTS it f —#5
FIEREE, AFE: BB Type-C PHY [ extcon JBME, E CC 5 (FUSB302) [OHE{EE M4, Bikigs
EDEEE

{Rockchip RK3399 Developer Guide USB_CN)

4.2 USB 2.0 328 DTS

Rockehipiths ] 1 2R AR 2844 1K) USB 2.0 #2485

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)

T4 BN RS R USB 2.0 4261 28 DTSHEAT I .
4.2.1 USB 2.0 Host %128 DTS

1. USB 2.0 Host % #1| 2% DTS At B X4

Documentation/devicetree/bindings/usb/usb-ehci.txt
Documentation/devicetree/bindings/usb/usb-ohci.txt

2. USB 2.0 Host #% #1| 2% DTS £
L RK3399 USB 2.0 Host0 #%# %% (EHCI & OHCI) f{IDTS Jy 4l .

Hrf, EHCI #2423 compatible [fil %€ 4 “generic-ehci”, OHCI % il 25 ) compatible [ 72y “generic-
ohci”. FFH., EHCI #1 OHCI EH A1 clocks #1 phys. & “power-domains™ F AN & B Ffils Jy #R 75 2
BLE, RA 48R H USB 2.0 Host #4435 power-domains TIRER, 4 7 EAC B iZJEVE.

usb host0 ehci: usb@fe380000 ({
compatible = "generic-ehci";
reg = <0x0 0xfe380000 0x0 0x20000>;
interrupts = <GIC SPI 26 IRQ TYPE LEVEL HIGH 0>;
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clocks = <&cru HCLK HOST0>, <&cru HCLK HOSTO ARB>,
<gcru SCLK_USBPHY0O 480M SRC>;

clock-names = "hclk hostO", "hclk hostO arb", "usbphyO 480m";
phys = <&u2phy0 host>;

phy-names = "usb";

power-domains = <&power RK3399 PD PERIHP>;

status = "disabled";

usb host0 ohci: usb@fe3a0000 {
compatible = "generic-ohci";
reg = <0x0 0xfe3a0000 0x0 0x20000>;
interrupts = <GIC SPI 28 IRQ TYPE LEVEL HIGH 0>;
clocks = <&cru HCLK HOSTO>, <&cru HCLK HOSTO ARB>,
<&cru SCLK USBPHYO 480M SRC>;
clock-names = "hclk hostO", "hclk hostO arb", "usbphyO 480m";
phys = <&u2phy0 host>;
phy-names = "usb";
power-domains = <&power RK3399 PD PERIHP>;
status = "disabled";

4.2.2 USB 2.0 OTG ¥ #|22 DTS

1. USB 2.0 OTG #E#l|2% DTS Bt B X1

USB 2.0 OTG ff ] DWC2 #&#il#%, 7E Linux-4.4 ], DWC2 # il #8 I 30H P S RAS (dwe2 JRB)Al
dwc_otg_310 3x3h), Hr, dwc otg 310 WEhZ IHMARIIKS), KA RK3288/RK3368 (& i . MMifE
Linux-4.19 W&, B & H ) DWC2 #2623 0K #50E ) dwe2 IRBRA, A FARZAIHE dwe_otg 310
L) 8

dwe2 IRFNXF M) DTS Bt & SCHY (&M T Linux-4.4 X EH M)

Documentation/devicetree/bindings/usb/dwc2.txt

Documentation/devicetree/bindings/usb/generic.txt
dwc_otg_310 JXZXJ R[] DTS Be B SO (& H T Linux-4.4 P1#% RK3288/RK3368 45 1)
Documentation/devicetree/bindings/usb/rockchip-usb.txt
2. USB 2.0 OTG #1288 DTS £
PA RK3328 USB 2.0 OTG DTS (&R dwe2 Kz A, FZEJEMET:

o dr mode: WAZIECE N "host", "peripheral" B "otg";

o g-rx-fifo-size: FCHE Gadget mode [ rx fifo K/);

o g-np-tx-fifo-size: FCE Gadget mode [ non-periodic tx fifo K/;

o g-tx-fifo-size: FLE Gadget mode JH&E IN i siH tx fifo K/ (i L 0 BRAM)
o g-use-dma: f#6E Gadget JXzh1# F DMA f&4i;

o phys: FCE PHY iri;

o phy-names: 2L E 9 "usb2-phy".

Hrr, “gnp-tx-fifo-size” , “g-rx-fifo-size” Fl“g-tx-fifo-size” T Device #z NHY fifo At &, wLIRYE™
A SEPRIK) USB Device N A REEATIZ 2, AARBEIAAITT

1. “g-np-tx-fifo-size” AL & Device 13 s 0 fifo, FEWLEEH 16 (FA7: 4Bytes)s


af://n688

2. “g-rx-fifo-size” L & Device OUT ¥ & B2 fifo, BT OUT ¥ M L= —ANERIR fifo, #IE &N
275 (*AfL: 4Bytes);

3. “g-tx-fifo-size” FiL & Device IN ¥ s I k3% fifo, &A™ IN B 5 —/NE HARIRIE fifo. 7] PURYESLPR
i FH IR IN 3y s MR T B AR R tx-fifo. ACE tx-fifo I, 7RI

1) tx-fifo e/ T EP max-packet;

2) tx-fifo #OK, FEdmtERebkar, Arelin® tx-fifo 05K, AL E v EP max-packet fff] 2 f5E# #
x;

usb20 otg: usbRff580000 ({
compatible = "rockchip, rk3328-usb", "rockchip,rk3066-usb",
"snps,dwc2";
reg = <0x0 O0xff580000 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 #4285 DTS

4.3.1 USB 3.0 Host #1282 DTS

USB 3.0 Host 1| %% A xHCI, T DWC3 OTG IP 1, FrLAA I Hlfic & dts, HFHERE DWC3 77
&, JHIE DWC3 ] dr_mode J&YEN dr_ mode = "otg"8{# dr_mode = "host", 1] LMFfE xHCT 5
o

4.3.2 USB 3.0 OTG =428 DTS

1. USB 3.0 OTG #E#1|3% DTS At B X4

USB 3.0 OTG 1§/ DWC3 ##1%%, [y Linux-4.19 USB DWC3 #5422 IRZNAH L Linux-4.4 347 78K
T (BRI ZE R, 2% USB 3.0 OTG #2 i g a1 %, A Linux-4.4 1 Linux-4.19 & 535 (6 P9 %
WA [¥] USB 3.0 OTG DTS B & A [A] .

Linux-4.4 USB 3.0 OTG 51 #% DTS Bt & Y4

* Documentation/devicetree/bindings/usb/dwc3.txt (DWC3 ¥l #s B8 H & e & 15 1)

e Documentation/devicetree/bindings/usb/generic.txt (USB ¥l 2% H & MHHL & i)

e Documentation/devicetree/bindings/usb/rockchip,dwe3.txt (AT RK3399/RK1808)

e Documentation/devicetree/bindings/usb/rockchip-inno,dwc3. txt (%?fﬁﬂ:
RK3328/RK3228H)


af://n727
af://n728
af://n730

Linux-4.19 & #H A USB 3.0 OTG il #s DTS Bt B TR

* Documentation/devicetree/bindings/usb/dwc3.txt (DWC3 ¥l 2% 108 1 JjE YEAC B 1)

e Documentation/devicetree/bindings/usb/generic.txt (USB 2% JE MERC & 1 00)

e Documentation/devicetree/bindings/usb/rockchip-inno,dwc3.txt (%?fﬁﬂ:
RK3328/RK3228H)

Linux-4.4 5 4.19 USB 3.0 =48 DTS FCE 1 Z 7 ri LB

e DWC3 ) power-domains J& 1%, resets JE1:, extcon B SIHALEA. fE Linux-4.4 W%, 1X=
AN JE ML E DWC3 #6123 195275 4 (usbdrd3), i 7E Linux-4.19 W%, X=AN@MHEHE T DWC3
2128 0779 /S (usbdrd_dwe3);

o 7EHCE Type-C to Type-A USB 2.0/3.0 OTG DTS It}, Linux-4.19 W% 7 BAE USB 6] 8% 775 &
(usbdrd_dwc3) 380 extcon JEIERIACE, A R CHRF AV OTG #2:X, 1M Linux-4.4 M % oI 2
K

2. USB 3.0 OTG = 1 %% DTS £
L Linux-4.4 RK3399 USB 3.0 OTG DTS J9/i

USB 3.0 OTG DTS L& 1 &7 £ “usbdrd3_0” F17-7 i “usbdrd_dwe3_0". Hr, BT RK3328/RK3228H
Ak, BT SR DWC3 #2818 F, 7 ALK compatible &N _E “rockchip,rk3399-dwe3”. FTf & H
)75 & compatible #EEC B A “snps,dwe3”. 1 i IFER 2, BLESHZAHKCHEM, . clocks,
power-domains, reset. 11 s IMERE, FCEHISAMRKENM, P quirk B, SHTIESH
) DWC3 %l 2% .

usbdrd3 0: usb0 {
compatible = "rockchip, rk3399-dwc3";
clocks = <&cru SCLK USB30TGO REF>, <&cru SCLK USB30TGO SUSPEND>,
<&cru ACLK USB30TG0>, <&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 OTGO>;
reset-names = "usb3-otg";
#address-cells = <2>;
#size-cells = <2>;
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 = <&u2phy0 otg>, <&tcphy0 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";






5. USB BN &

5.1 Linux USB X zhZE#4

Linux USB th 32— N EMIZLH), 1 FE 5-1 s, il USB Device 3¢3)), 4712172 USB Host 3%
3], BJiKJE 2 Rockchip R ANE USB # il 28F1 PHY HI9KZ)

Linux USB Host/Device Application

L

libusb
jt drivers/usb/core/devio.c
N = . sound/ush/.
.Fllesystem/Auduo/ USB .Dewo drivers/mediafuebfuvel.
Video/:+ frameworks driver \___/ﬁ__\
drivers/ush/gadget/function Gadget function driver Host Class driver driversfush/storage

(MTP, ADB, UAC, UVC, etc) (MSC, UAC, UVC, HID, etc)

w \f\

drivers/ush/gadget/composite c

drivers/usb/gadget/configfs.c Cﬂmposite gadget/ . drivers/usb/core
drivers/usb/gadget/udc/ UDC core Host core (Hub driver)

_\___/‘—‘\ \_/‘_\\

ig g drivers/usb/host/ehci®.c

drivers/usb/dwc2/. drivers/usb/fhost/ohci*.c

drivers/ush/dwc3/. DWC2/DWC3 Controller EHCI/OHCI/xHCI/DWC2 driversfusbfhostfahei®.c
driversfush/dwe_otg_310/ {legacy) Device driver Controller Host driver driversfush/dwc2/...

jE QE drivars/phy/rockchip/phy-rockchip-inno-usbZ.c

drivars/phy/rockchip/phy=-rockchip-inno-usb3.c

USB 2.0/3.0 PHY driver p|  drivers/phy/rockchp/phy-rockchip-typec.c

[ 5-1 Linux USB LKz 2L

5.2 USB PHY IREhF K&

AFAT, FEX PHY FJIRBACAS AT R B, WRE T 2 0056 T PHY MAECFHESE . S A4 U0
. FEREEEE, BE5%E X (Rockchip Developer Guide Linux USB PHY CN) .

5.2.1 USB 2.0 PHY I K

Rockchip R 55 Fr, 4§ P F USB 2.0 PHY IP: Innosilicon IP #1 Synopsis IP. X #§# IP (A%
TEANE, P PARS EASZH) USB PHY 4KXaf. [FIIS, {EA][A—F USB 2.0 PHY IP K RFE ), BHIFE—
USB 2.0 PHY %K3)), 1A EEFLE #A —A~% 1) USB 2.0 PHY 33,

1. USB 2.0 PHY ZX5h /LS 2% 1%

e Innosilicon USB 2.0 PHY IXz){{H5
drivers/phy/phy-rockchip-inno-usb2.c

* Synopsis USB 2.0 PHY 3R#1%H5 (F-T RK3188/RK3288)


af://n766
af://n767
af://n771
af://n773

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

% & 3 H AT K #B23 Rockehip SoC (B 7 RK3188/RK 32884 #B{# il Innosilicon IP, T AA 2 45 & 5 /)

21 Tnnosilicon IP.
2. Innosilicon USB 2.0 PHY IP %5

o SEAFFA USB 2.0 Myl

o SCFF 480Mbps/12Mbps/1.5Mbps Hdi 1 i

o SCFF USB 2.0 it e LRI AT A MR

o SZHF1/NPHY 14 port, B 1/ PHY 2 /> ports (1 4> OTG port #1 1 /> Host port)
e OTG Port 3 Device/Host P FiR =\,

o 3 ¥F Battery Charge 1.2 }i7

3. USB 2.0 PHY E E 4 # ik

USB 2.0 PHY IK5h, 4 —EEHL5H)K rockchip usb2phy cfg, I HAF I 21%/E USB PHY 1) %F
2%, FERIN—AH A 10 Innosilicon USB 2.0 PHY A SCFRIF, 35310 AR w2 B8 e A St 1R
rkxxxx_phy_cfgs Z5F1k .

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 45 AR G2 UL B U0

o reg: USBPHY £ T GRF fbrf f)fmfg i, Zhht5 DTS USB 2.0 PHY X B H reg ik —
F, YERAZVLES DTS PHY Al IRsh ) PHY AL E ;

e num ports: & X USBPHY ZHFM port & . L, SZHF OTG port A1 Host port, M num_ports 4
2;

e phy tuning: HT USBPHY 55 HJiH%E, . &EHUNE, &G SmES;

o clkout ctl: % USB PHY 480MHz f4 ! IR

e port_cfgs: USB PHY port [{] 75 /7 25 1C & 5

o chg det: 7o FLR I AH DG I 27 A7 2 AC B 5

4. USB 2.0 PHY R HL
USB 2.0 PHY A =4 work, 4 3T AFEAF FPRASHL:

* rockchip_chg_detect work: F-F OTG port Device mode 78 HLAE T T HE ;

e rockchip usb2phy otg sm work: FF OTG port FIEESRAKEM, LAz PHY #EA/IR H
suspend;

e rockchip_usb2phy sm_work: F T Host port FIEZERSRAAI, LAz PHY 3 A/iR ! suspend;

XA, BT EA N T dev_dbg log, T LAJT{H A ¥ A& R AT TP i R oh (RDIR S HLAS 1 o
5. USB 2.0 PHY W3 T K s2 41

Pl RK3399 USB 2.0 PHY IRZhTT & Al .



RK3399 X RF ML USB 2.0 PHY . JfH, A PHY #E &A™ port: OTG port £ Host port. H:
H1, OTG port i+ USB 3.0 OTG controller [FJUSB2 #B73, 4 Type-C USB 3.0 PHY ZH ik 5E % (1) Type-C T
fit. Host port FH TUSB 2.0 Host #=ill#5. EAK[1 1k3399 phy cfgs L5 HMRARME W -

Hrr, port cfgs TIZFERE, FEH PHY suspend mode [3%#]. VBUS HPIRZASHIKI. OTG ID Hi~F
RERIKI . DP/DM 2k b B PR ORI S o BN A 1 BAR DI REUE I, 1 225 IR B o 45 4 44 B 7 1)
R

static const struct rockchip usb2phy cfg rk3399 phy cfgs[] = {
{

Oxe450, 10, 10, 0, 1 },
Oxe450, 12, 12, 0, 1 },

.rdm pdwn_en =

.reg = 0xe450,
.num_ports = 2,
.phy tuning = rk3399 usb2phy tuning,
.clkout ctl = { Oxe450, 4, 4, 1, 0 },
.port cfgs = {
[USB2PHY PORT OTG] = {
.phy sus = { Oxe454, 8, 0, 0x052, 0xldl },
.bvalid det en = { Oxe3cO, 3, 3, 0, 1 },
.bvalid det st = { Oxe3e0, 3, 3, 0, 1 },
.bvalid det clr = { 0Oxe3d0O, 3, 3, 0, 1 },
.bypass dm en = { Oxed450, 2, 2, 0, 1 1},
.bypass_sel = { Oxed450, 3, 3, 0, 1 1},
.idfall det en = { Oxe3cO, 5, 5, 0, 1 },
.idfall det st = { Oxe3e0, 5, 5, 0, 1 },
.idfall det clr = { 0Oxe3d0, 5, 5, 0, 1 },
.idrise det en = { Oxe3cO, 4, 4, 0, 1 },
.idrise det st = { Oxe3e0, 4, 4, 0, 1 },
.idrise det clr = { Oxe3dO, 4, 4, 0, 1 },
.1s det en = { 0xe3cO, 2, 2, 0, 1 1},
.1s _det st = { 0xe3e0, 2, 2, 0, 1 },
.1s det clr = { 0Oxe3d0, 2, 2, 0, 1 1},
.utmi_avalid = { Oxe2ac, 7, 7, 0, 1 1},
.utmi bvalid = { Oxe2ac, 12, 12, 0, 1 1},
.utmi iddig = { Oxe2ac, 8, 8, 0, 1 1},
.utmi_1s = { Oxe2ac, 14, 13, 0, 1 },
.vbus det en = { 0x449c, 15, 15, 1, 0 1},
by
[USB2PHY PORT HOST] = {
.phy sus = { Oxe458, 1, 0, 0x2, 0x1 },
.1s det en = { 0xe3c0, 6, 6, 0, 1 1},
.1s_det st = { Oxe3e0, 6, 6, 0, 1 },
.1s det clr = { Oxe3d0, 6, o6, 0, 1 1},
.utmi 1s = { Oxe2ac, 22, 21, 0, 1 },
.utmi hstdet = { Oxe2ac, 23, 23, 0, 1}
}
},
.chg det = {
.opmode = { Oxed454, 3, 0, 5, 1 1},
.cp_det = { Oxe2ac, 2, 2, 0, 11},
.dcp_det = { Oxe2ac, 1, 1, 0, 1 1},
.dp_det = { Oxe2ac, 0, 0, 0, 1 1},
.idm sink en = { Oxed450, 8, 8, 0, 1 },
.idp sink en = { 0xe450, 7, 7, 0, 1 1},
.idp src en = { Oxed450, 9, 9, 0, 1 1},
{
{

.vdm_src_en =



.vdp_src_en = { Oxed450, 11, 11, 0, 1 },

.reg = 0xe4060,
.num_ports = 2,
.phy tuning = rk3399 usb2phy tuning,
.clkout ctl = { Oxed60, 4, 4, 1, 0 1},
.port cfgs = {
[USB2PHY PORT OTG] = {
.phy sus = { Oxe4d64, 8, 0, 0x052, Oxldl },
.bvalid det en = { Oxe3cO, 8, 8, 0, 1 },
.bvalid det st = { Oxe3e0, 8, 8, 0, 1 },
.bvalid det clr = { Oxe3d0, 8, 8, 0, 1 },
.idfall det en = { Oxe3cO, 10, 10, 0, 1 },
.idfall det st = { Oxe3e0, 10, 10, O, 1 },
.idfall det clr = { Oxe3d0, 10, 10, O, 1 },
.idrise det en = { Oxe3cO, 9, 9, 0, 1 },
.idrise det st = { Oxe3e0, 9, 9, 0, 1 },
.idrise det clr = { 0Oxe3d0, 9, 9, 0, 1 },
.1s det en = { O0xe3cO, 7, 7, 0, 1 1},
.1s _det st = { Oxe3e0, 7, 7, 0, 1 1},
.1s det clr = { Oxe3do, 7, 7, 0, 1 1},
.utmi_avalid = { Oxe2ac, 10, 10, 0, 1 1},
.utmi bvalid = { Oxe2ac, 16, 16, 0, 1 1},
.utmi_iddig = { Oxe2ac, 11, 11, 0, 1 1},
.utmi 1s = { Oxe2ac, 18, 17, 0, 1 },
.vbus det en = { 0x451c, 15, 15, 1, 0 1},
s
[USB2PHY PORT HOST] = {
.phy sus = { Oxed68, 1, 0, 0x2, O0x1 1},
.1s det en = { 0Oxe3cO, 11, 11, 0, 1 1},
.1s _det st = { Oxe3e0, 11, 11, 0, 1 1},
.1s det clr = { Oxe3d0, 11, 11, 0, 1 },
.utmi_1s = { Oxe2ac, 26, 25, 0, 1 },
.utmi hstdet = { Oxe2ac, 27, 27, 0, 1}

.chg det = {

.opmode = { Oxedo64, 3, 0, 5, 1 1},
.cp_det = { Oxe2ac, 5, 5, 0, 1 1},
.dcp_det = { Oxe2ac, 4, 4, 0, 1 1},
.dp_det = { Oxe2ac, 3, 3, 0, 1},
.idm sink en = { Oxed460, 8, 8, 0, 1 1},
.idp sink en = { Oxedo60, 7, 7, 0, 1 1},
.idp _src _en = { Oxed460, 9, 9, 0, 1 1},
.rdm pdwn_en = { Oxed460, 10, 10, 0, 1 1},
.vdm_src_en = { Oxed4o60, 12, 12, 0, 1 1},
.vdp_src_en = { Oxe460, 11, 11, O, 1 },

b
s

{ /* sentinel */ }

6. USB 2.0 PHY X0



/sys/devices/platform/ [u2phy dev name] # 1ls
driver extcon of node phy subsystem

driver override modalias otg mode power uevent

"otg_mode" ¥ 5 H T #AF SR U1 OTG Device/Host f53X, I H A% OTG ID H IR IR
245«
o RfIYIHY Host £525X
echo host > /sys/devices/platform/[u2phy dev name]/otg mode
o 5]y Device 5
echo peripheral > /sys/devices/platform/[u2phy dev name]/otg mode
o SEHIYIHY OTG i
echo otg > /sys/devices/platform/[u2phy dev name]/otg mode
[FJEF, %0 SR Linux-3.10 X E R LT IHA 4, Bl:
o SRMITIHY Host B
echo 1 > /sys/devices/platform/[u2phy dev name]/otg mode
o SRfYI#Y Device i3
echo 2 > /sys/devices/platform/[u2phy dev name]/otg mode
o SEMHVIN OTG #E
echo 0 > /sys/devices/platform/[u2phy dev name]/otg mode

Note:

1. USB 2.0 PHY 5% #8452 [u2phy dev name] 5 ZAE MU 76 N H AR PHY 15 5 4 FK

2. RV1126/RV1109 USB OTG ZF B UN T vk #sizt, L& &R N A H (W: 2% USB
HEAER) PC, SRJE 13 i &35 B ) 4Host/Device B 1) A Hefa s 1k

RV1126/RV1109 USB OTG 5|4y Host = :

echo disconnect > /sys/class/udc/ffd00000.dwc3/soft connect (WiFf usb device 1%

)

echo host > /sys/devices/platform/££4c0000.usb2-phy/otg mode

RV1126/RV1109 USB OTG 5l Y4 A Device fi3:

echo peripheral > /sys/devices/platform/££4c0000.usb2-phy/otg mode

echo connect > /sys/class/udc/ffd00000.dwc3/soft connect (f#fig usb device [FiE#)
RV1126/RV1109 USB OTG 5l 1]#: 4 OTG 5\

echo otg > /sys/devices/platform/£f£4c0000.usb2-phy/otg mode

echo connect > /sys/class/udc/ffd00000.dwc3/soft connect (f#fig usb device [FiE#)

5.2.2 USB 3.0 PHY K FF K

Rockchip Z51it5 F, EEA{fiFl =% USB 3.0 PHY IP: Type-C PHY IP, Innosilicon USB 3.0 PHY IP flI
Innosilicon USB 3.0 CombPhy IP. X —=Ff IP (& THAN ], i DAFE 2571 USB PHY 4K3)).


af://n882

e B R WSS, X =F USB 3.0 PHY IP #B X SZ#F SuperSpeed, FrLA#E USB 2.0 PHY (3C¥F
HighSpeed/FullSpeed/LowSpeed) —2lL &, 7 fe5e 2 HF USB 3.0 Hpidl.

T4 XX = FASE ¥ USB 3.0 PHY 1P BRSHEAT fa B4R o
1. Type-C PHY IRz I+ &
¢ Type-C USB 3.0 PHY IR #4874 Bk 42
drivers/phy/rockchip/phy-rockchip-typec.c
 Type-C USB 3.0 PHY 3K 5} 52 4
PL RK3399 Type-C PHY Al

RK3399 Type-C PHY s& —~CombPhy, L& —> USB 3.0 SuperSpeed PHY F1—~ DisplayPort Transmit
PHY. Type-C PHY (4, 1EZSHUSB 3.0 Type-C PHY

7F Type-C PHY JX& 1] probe BEEH, 243 7HIEIEE “dp-port” [ rockchip_dp phy ops I “usb3-port” [
rockchip_usb3_phy ops, HE1 USB 3.0 PHY A1 DP PHY MEE{FE %L (4: power_on Al power off) /& JH7.
(1), EHANFZA o

Type-C PHY JRZ) A LLSCRRUTT 4 A CAERE

e USB3.0only: R TAEFE USB3.0 fx, Lbani% Type-C to Type-A USB 3.0 45248,

e DPonly: HT{EfE DP 8, ELimni%d: DP 245,

e USB3.0+DP2lanes: [#liFf37#F USB 3.0 Al DP 2 lanes T./F, Lbini%#% Type-C dongle;

o USB2.0+DP 4 lanes: [FIIFf 37 USB 2.0 1 DP 4 lanes T.{F, Lbini%E+ Type-C VR k%,

N T FE B 4 FP AR, Type-C PHY T E45A CC i (MEFEEH FUSB302 &5 F) SRAS I A 1)
Type-C £RZ5 25 H . CC & F M extcon I EIALH & 1H E 45 Type-C PHY .

HE R

e rockchip usb3 phy power on(): FKHUPHY [ TAERE, FFwIUH1tk PHY

* rockchip_usb3 phy power off(): #I4H{L PHY, % & PHY 4T reset IRZ, FHIHIRS 44
e tcphy cfg usb3 to usb2 only(): <[] USB 3.0 B BLHL, 5| T{EYE USB 2.0 only #X;
o tcphy cfg usb3 pll(): FCE USB 3.0 #H2%<HI PLL;

2. Innosilicon USB 3.0 PHY W3 7 &
o Innosilicon USB 3.0 PHY IR 31 A% B 42
drivers/phy/rockchip/phy-rockchip-inno-usb3.c
 Innosilicon USB 3.0 PHY K 3} sZ 45
PL RK3328 USB 3.0 PHY M,
RK33228 USB 3.0 PHY H USB 3.0 PHY #11 USB 2.0 PHY P #B434H il -
Innosilicon USB 3.0 PHY #4514 -

o R 5.0Gb/s fhE K

o SRR 8M. 1647 ER3240 AT B DAL fT AR US B HE i £ 4
o RVFEREEALE (USB 2.0 PHY) 1E J9i 37 (D e e

o MUSBIHE &R 2R 11 5 A7 3 e & B0l ANt b

o HFEFFS USB 3.0 Bl S MYE Y compliance test pattern

o SCHESL/10b Jwfihd AT iR TR N

o TCIERE AN W PR AS

Innosilicon USB 3.0 PHY YXz5h44 AN 1) 2 4k -



o [FAIRSZELT USB 2.0 PHY Al USB 3.0 PHY HI#EER S (BRARMAFM;JREE I, XPA~ PHY J&Bhar
F) , X5HAN USB 3.0 PHY AH. IXshd, {#H “U3PHY TYPE UTMI” Al
“U3PHY TYPE PIPE” 73 51f 4 USB 2.0 PHY Al USB 3.0 PHYIZK 5], HAKIES % WL )

LURNEEE
rockchip_u3phy port init(): X} USB 3.0 [J USB 2.0 port £1 USB 3.0 port fE¥I 41

rockchip_u3phy power_on(): FTHFIf &, JFHAECE USB 2.0 PHY & Normal mode, FC# USB 3.0
PHY # A PO state;

rockchip_u3phy power off(): FLE USB 2.0 PHY & Suspend mode, ACE USB 3.0 PHY & i A P3
state, JEHICHIN B, PAT54 PHY HIREAATIHE.

o SN Tf#¥YR USB 3.0 PHY JCykAG M AMSE W RPIRAS, 39N T4k i #, X5 HAth USB 3.0 PHY A&
[F. BARESHZIRS) W KA

rockchip u3phy on disconnect(): 24 USB HUB core Ml i #6 linkstate ARAS 1L, FIWioh %
S WIS, it PHY J M notifier, 18 1% disconnect BE%L, MM 5€ filisoft disconnect (] — &
FIERAE

rockchip u3phy on shutdown(): 1% EHE ey DWC3 #EH|#sIkshl A, {Ef)Z, 7E soft disconnect
JiAEH, Xt USB3 PHY #EHAT E A1 #:1E;

rockchip_u3phy on_init(): %KLL DWC3 #iHi8IKsh i, 1EAJZ, 1E soft disconnect JiifE
(f)f5cf5, BRI USB 3.0 PHY IR A5 5

Innosilicon USB 3.0 PHY CRpdd# {4, il PHY R TAET USB 2.0 onlyFA:
o [it'® USB 3.0 PHY A USB 2.0 only f&3 [ 4
echo u2 > /sys/kernel/debug/[phy name]/u3phy mode
o FCHE USB 3.0 PHY [FAIF 3 HF USB 3.0/2.0 K4 (BREHIMEAL G, BRINSER)
echo u3 > /sys/kernel/debug/[phy name]/u3phy mode
Note: [phy name] 75 ZE A Fxt M BAR PHY 5 544 .
3. Innosilicon USB 3.0 CombPhy K zh 7 &
* Innosilicon USB 3.0 CombPhy IX 4% % # 1%
drivers/phy/rockchip/phy-rockchip-inno-combphy.c
o Innosilicon USB 3.0 CombPhy i 5} 52 1
PL RK1808 USB 3.0 CombPhy N

RK 1808 USB 3.0 CombPhy 1% T USB 3.0 SuperSpeed PHY #1 PCle PHY, 3fH USB 3.0 PHY I PCle
PHY LA AR TAE. PHY K3+, <M PHY 932 1184 rockchip_combphy_xlate(), #2445 USB 3.0
P 22 XS AN PCle BRENIR A, DABCE USB 3.0 CombPHY T {E7E 4 il 2% Z R [y 2670

IR EAL ] USB 3.0, NIfic & USB 3.0 £ #% DTS [ phys @A

phys = <&u2phy otg>, <&combphy PHY TYPE USB3>;
phy-names = "usb2-phy", "usb3-phy";

WIRFEAEH PCle, MIACE PCle 5185 DTS ¥ phys J&1E N



phys = <&combphy PHY TYPE PCIE>;
phy-names = "pcie-phy";

RK 1808 USB 3.0 CombPhy ] USB 3.0 SuperSpeed PHY #5&t, H#F SuperSpeed, &7 Z A4 USB 2.0
PHY OTG port (32 #F HighSpeed/FullSpeed/LowSpeed) —#2ffi [, A fE5¢ % X £ USB 3.0/2.0/1.1/1.0 H
W
Innosilicon USB 3.0 CombPhy PHY fifi{f- 444 :

o STHF 5.0Gb/s fLHE R

o SCRE8AL. 16ALER32AL AT HE DAL HT AL S USB A fay ik 444

o RVFEREIEASE (USB 2.0 PHY) 1 M7 [ Bh e R B

o MUSBI s s 2 b1 5 A7 3k 52 H00ais ARt e

o SCHRFTE USB 3.0 WA LYEY compliance test pattern

o SCRESL/10b Hw il S A iR AR N

Innosilicon USB 3.0 CombPhy PHY IXzfXfi% =+, USB 3.0 PHY ! PCle PHY & H phy ops F&i%{:

rockchip_combphy_init(): fTHF PHY 2% B8, &E PHY K48, iR PHY 748

rockchip_combphy_exit(): <M PHY S 0] $h;

rockchip_combphy power on(): power on USB 3.0 PHY W@, FHELE PHY #E A PO state;

rockchip_combphy power off(): power off USB 3.0 PHY i@ 45, FHLE PHY #E A P3 state;

Innosilicon USB 3.0 CombPhy PHY SCHFIE #fFdr 4, 5] PHY A TAET USB 2.0 onlyH4
#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] F1 [u2phy dev name] 75 EAE KON A X BB AR PHY 15 55 2K

o USB ¥ default mode, H DWC3 il #% DTS {1 J& 1 “dr_mode” WiE s

o {EY)¥: USB 3.0 Al USB 2.0 only TAE#EZN, FHFEEE otg mode 15 mil R K2 N 1 B HVI46 1L
xHCI £ il 4%, S04 PHY 1 TAERI, &SBEEHI68E TIESH,

5.3 USB =il 23 IR s T &

5.3.1 USB 2.0 OTG ##| 288 K 3h JT &
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5.3.1.1 USB 2.0 OTG 3% | S fE 42

USB 2.0 OTG f H )72 DWC2 #5188, REHMERL T E 5-2 fiax, MEF T LUE H, DWC2 #2125 [
i E 4% AHB =42 0R AHB M2, X2 R DWC2 #5185 H & W3 DMA 66/, fefgiEid AHB i
£k 7F USB FIFO Al Memory 2 [Al4§#% ¥4 .

(I, P e SR RE S 4 AR TP ICTNRE, Rockehip 45 1 1 DWC2 $iii 88 AR 3 FE4M I DMA
Thag, AZFF endp multi proc_interrupt, 5 USB PHY 15 H: B3N UTMI+.

N

Master I/F by DMA Controller
(DWfahb_fdmac or
T SavellF ARM PrimeCell )
L4
]
CPU :> = Gasket .‘E’I
[=g
22 -
Either or none (= % E l=|
] i} 2
8 5
c ol {
o o
c b=}
o c
Memory K ) S -
@ USB 1.1 IFF Usge:igl FS Interchip USB
[=
% [ 'AHB Master IF rc Fgransi?;mﬂesfs
< » or
3 conca—> _USB)K” Fs1.1uUsB >
(=%
<
z DWC ULPI IF ULPI PHY
F’er\%)heral /‘\'::> < |4—Interrupt — _otg 20uUsB
AHB Slave | F UTMI+ UF UTMI+ PHY
(Rev 1.0 2.0 or HSIC USB
Vendor or HSIC)
" Control "
Peripheral
2
«+—GPIO g w
w
©
£3
(=]
Data FIFO
Single -Port RAM Options selected during
(SPRAM) configuration with
coreConsultant

K 5-2 DWC2 &1l 2% R A FAE R

WA 5-3, WHIT DWC2 #BHIS R b B E . P, fTLLEH, DWC2 3 Device F1IHi/Host
FW/OTGHT, X =KWt s 7 Frl. Fra bW, @ik —AN SR S 5 IE 220 7 11 B
b FRARER o
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5-3 DWC2 ¥ ifill 8% 1 Wi 2 4%

5.3.1.2 USB 2.0 OTG IR 5 i BH

1. USB 2.0 OTG ¥ il 28 IR 3 AR AL % 42
Rockehip &8 FH H2 DWC2 %I #5585 : dwe2 JXB)H1 dwe_otg_310 BKZ)
o dwc2 IXaEE GEH TR E R

drivers/usb/dwc2

¢'-.
og fé; E
‘fi}? QQ Intefrupt endp_multi_proc_intrpt
< & interrupt[31.0]
Wig g S : o
& @g ORE Interrugt.
74 &%Jf /A g g AT
{f‘d@ Re§ \fi_@ép & f 3 & o
dieisssd & WM
oy & £
P gd
Jffe?ﬁs"q" f o8 & &8
313+'“ 8 1710 9|8 73 2|1]o GINTMSK &5
gt Core Internupt Mask |
| TR
GINTSTS ZiFas (31 {4
_ Rogser || DWC2 OTG =i
- - Device Esch Endport
b e _L owez evice i veemet Regser .
3116 150 | [Qorin 8 Encponts | 316 15:0 [Device Each Encioorrt Fterrust Mass |
Endpoints |  IN Endpoints ||_I_|hm;ﬂ_“li___‘ I OUT Endpoint In Endpoint ' Regster
1 e
Dewice INOUT Endpont Intemupt _ _ _ o
Irt Registers 00 16 : - Device IFOUT ':l "Device Each Il / OUT Endpoint |
sorees - e e B
Host Port Control and Status v -
Register |
|
- e — ; | OTG_MULTI_PROC_MITRPT = 1
T ______ DWC2 HOST ehbif
Host Channds Interrupt | I
| Mask Registers 0 10 15 1'; |
|
|

o dwc_otg 310 AN (&M T Linux-4.4 RK3288/RK3368 5 }7)

drivers/usb/dwc_otg 310

2. USB 2.0 OTG #% #1| 23 IR h A5 45 # i 35

%183 Linux-4.19 UL EF IR, A S 1) DWC2 i #8 # CAF A dwe2 IK5h, AFEHIHK
dwc_otg 310 37, FrLAASCRYH /41 dwe2 K3,

dwe2 IXBARID L5 R n T

~/src/android Q/kernel/drivers/usb/dwc2$ tree

|— core.c
I— core.h

F— core intr.c
|— debugfs.c

(dwc2 core reset, BLE core param%i@ﬂ%ﬁ%{/ﬁ)

(dwc2 BRI FWrEH:, GF5otg intr, id intr, wakeup intrZ%)
(dwe2 RO, HIITENFARER)
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F—— debug.h

— gadget.c (dwc2 gadget modefHRMIFTAILES, W gadget WIHHtL, gadget HHIEFEfF)
— hcd.c (dwc2 host mode#lFfFE%LLfcore init, phy init, device/host mode
i)

F— hcd ddma.c (dwc2 descriptor DMAMHIKHIMESS)

— hcd.h

|— hed intr.c (dwc2 host model]TE Tk I 4b 3 )
F— hcd queue.c (dwc2 host modeffEHIBAFIALEE)

— hw.h

F—— Kconfig

F—— Makefile

F— pci.c (pci MEZEBOMVILEH, Rockchip dwe2{fifl AHR #4k)

L platform.c (S£¥ldwe2 probe, *E?EI@Y‘SHE‘]core_params@ﬂﬁy Hfttdwe2 lowlevel

hw resources)

5.3.1.3 USB 2.0 OTG fARED

o dwe2 | KB IA R D

DL RK3328 SoC A

rk3328 box:/sys/kernel/debug/££580000.usb # 1s
ep0 ep2out epdout epbout ep8in ep9in fifo state
eplin ep3in epb5in ep7in ep8out ep%out regdump testmode

ep*in/out: F T2 1) Device BT, RANAUIPIRE(E s
fifo: FI T2 1] DWC2 Wi+ FIFOMEL &, 41 RXFIFO Size, NPTXFIFO Size, % i £ [f] TXFIFO Size;
state: ] T 75 1] DWC2 #2351 It MASKZi#74%, Device 52 (145 il FIC & 25 47 24545 .
regdump: §E[) DWC2 %56 3% (10 FTf 7 A7 2 IR A5 B
testmode: B E USB #EAMNARLE, EEH]T USB MR KR
o dwc_otg_310 = 2R KB IRE O

L RK3288 SoC Jy#i:

rk3288:/sys/devices/platform/£f£580000.usb # 1ls

busconnected fr interval gsnpsid modalias regoffset uevent
buspower gadget guid mode regvalue usbb
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 hprtO0 rd reg test test sqg

enumspeed grxfsiz hptxfsiz regdump udc

rk3288:/sys/devices/platform/ff580000.usb/driver # 1s
bind dwc otg conn en force usb mode uevent vbus status

debuglevel f££580000.usb op_state unbind versio
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i FH B R

hprt0: £ ] Host £ 3Xff) HPRTO #7435 5.5

enumspeed: 731 Device 20 ASTHE R

regdump: ] ) DWC2 il #5 KT A T3R5 B

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

vbus_status: 3K VBUS FPRES;

5.3.2 USB 2.0 Host % #| 288 WX 5h JT &

5.3.2.1 USB 2.0 Host 3 | S8 HE 42

USB 2.0 Host % il #3487 ] USB 2.0 EHCI #2311 USB 1.1 OHCI £l #% . & 5-4 HH(KEHHE RS 73 ARELE TP
PEBCTHRE, Rockcehip 05 A ) USB 2.0 Host $#i #3C B ~N—> EHCI £ #1283 F1—A> OHCI % 4# #%, I HAE
F UTMI+ #2115 USB PHY #4715 . EHCI Al OHCI #5# ] P45 DMA @it AHB 2815 11 RGN 77 .
EHCI %137 43 HighSpeed &4 555, OHCI 13743 FullSpeed A1 LowSpeed 1& 4555 .

EHCI Data EHCI Desc
RAM RAM

A 3

3
For CONFIG2

option only
A UTMI+
\ 4 y ,
DWC_h20ahb ULPI
or
EHCI AHB Master Interface USB 2.0 EHCI Port 0 b HSIC rmie, uLpr, -
CPU [ | Controller »lor HSIC PHY [¢
EHCI AHB Slave Interface
‘ 4 ° °
. .
System - OHCI AHB Master Interface USB 1.1 OHCI
—»| T Controller ° °
Memory < UTMI+,
OHCI AHB Slave Interface ULPI,
or
HSIC USB
Port n |« o JUTMI+, ULPI,
‘ >lor HSIC PHY[€—*
. OHCI AHB Master Interface USB 1.1 OHCI
Peripheral | Controller [ LPM
< OHCI AHB Slave Interface
Options selected during
T T configuration with
hg EHCI Qe coreConsultant
strap/sideband strap/sideband

& 5-4 EHC&OHCT #5 il 28 22 Gt HAHE K

5.3.2.2 USB 2.0 Host X 5 i} B3

1. USB 2.0 Host 3 3 {15 % 72
drivers/usb/host/ehci* (USB 2.0 Host JXzl)
drivers/usb/host/ohci* (USBI.1/1.0 Host 3Xz})

2. USB 2.0 Host 31X 3/ {15 &5 #4) 1t B
ehci WRBNARAD LRI AT T «

HeE A 5 1) ehci BREN A& AN F Vendor SZHLIK) platform ehci driver, 1 ehci-exynos.c. Rockchip it
Jr %) BHCT #5185 50, fFA bt BHCI #2628 H03, By LA FH 3@ A (1 platform ehci driver “ehci-

platform.c”.
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~/src/android_Q/kernel/drivers/usb/host$ tree

— ehci-dbg.c (ehci debugfsiR$ZED, WITE ehci FHEBELR)

F—— ehci.h

— ehci-hcd.c (ehci #FEHIASHIVIAIL, TWIEMFEIT, urb BASIRIE FAE)

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

— ehci-mem.c (ehci mem MIZFECAIRIGEM, qtd/qhBIRKITEAPILALL)

— ehci-pci.c (pci MEFZEOMWILEM, Rockchip ehciffif] AHB MZLk, AMEHZIKS))
F—— ehci-platform.c (ehci HWAFEUE), ELPlehci probe, [Musb busiFEfMehci hed, ffifE

ehci#&Hl#%)

— ehci-q.c (ehci qtd/ghft&HBAAI KAL)

— ehci-sched.c (ehci interrupt, iso, split isoffIE LHIHEALH)
I— ehci-sysfs.c (ehci sysfsfid#ED, E/R companion ##iil#y, TR

uframe periodic_max)

— ehci-timer.c (ehci timertHICHI(ESALTE)

B LR
static const struct hc driver ehci hc driver = {

.description = hcd name,

.product desc = "EHCI Host Controller",
.hcd priv size = sizeof (struct ehci hcd),
/*

* generic hardware linkage

*/

.irg = ehci irq,

.flags = HCD_MEMORY | HCD USB2 | HCD BH,
/*

* basic lifecycle operations

*/

.reset = ehci setup,

.start = ehci run,

.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

*/

.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

*/

.free dev = ehci remove device,

}i

ochi IXBNACHIDEE AN T

He &A1) ohci X3 S &N F] Vendor SEFLH platform ohci driver, 41 ohci-exynos.c. Rockchip
JTIOHCI # il # % it, FFEAnER OHCI #2513, At LA A 3@ 1) platform ohci driver “ohci-

platform.c”.

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

— ohci-dbg.c (ohci debugfsiR$ED, WITE ohci FHFHEELR)
F—— ohci.h
— ohci-hcd. ohci EMIGHIWIIEIL, PRIFHILE, urb ASIREELE)
F—— ohci-hub. ohci root hub MFEHIFIRSEN, bus suspend/resume)

(
(
— ohci-mem. (ohci mem MIZECHIVIGEM, td/ed IR AL
(
(

Q Q Q

— ohci-pci.c pci BRIV, Rockchip ohciffif] AHB gk, Al FZIRENAF)
F—— ohci-platform.c (ohci A F&EIKS), LHohci probe, [Musb busiFfftohci hed, ffftonhci
P 25)

— ohci-q.c (ohci td/edf&HB\FIMIALEE)
HE LRk

static const struct hc_driver ohci hc driver = ({
.description = hcd name,
.product desc = "OHCI Host Controller",
.hcd priv_size = sizeof (struct ohci_hcd),
/*
* generic hardware linkage
o/
.irg = ohci irgq,
.flags = HCD MEMORY | HCD USBI1,
/*
* basic lifecycle operations
*/
.reset = ohci setup,
.start = ohci start,
.stop = ohci stop,
.shutdown = ohci shutdown,
/*
* managing i1/o0 requests and associated device resources
*/
.urb_enqueue = ohci urb enqueue,
.urb dequeue = ohci urb dequeue,
.endpoint disable = ohci endpoint disable,
/*
* scheduling support
*/
.get frame number = ohci get frame,

/*



* root 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,

}i

5.3.2.3 USB 2.0 Host iR #E O

PLRK3399 USB 2.0 Host EHCI/OHCI A3l .
o EHCI Wzhil k1

(7 enable CONFIG_DYNAMIC DEBUG, Rockchip & EZRA N disable)

rk3399:/sys/kernel/debug/fe380000.usb # 1s

async bandwidth periodic registers

rk3399:/sys/devices/platform/£fe380000.usb # 1ls
companion driver override of node power uevent usbb

driver modalias pools subsystem uframe periodic max usbmon

async: 1 E[1 S35 B (K AH D645 &
bandwidth: $] B[ sy 56 A58 FH 17 10
periodic: T E[JE BATE FE A AH S B
registers: ¥ Ef) EHCI 51|38 ({1 27 (7 8RS

companion: ] EJ EHCI f] companion #% il #3175 &

uframe_periodic_max: 27~ EHCI J& W 4 K] DL B9 5l %5, BRI 100 (B4

] DAl B A 125 fRb
e OHCI ¥RzhiHk#EE N

(7 enable CONFIG_DYNAMIC DEBUG, Rockchip “F-& kil disable)

rk3399:/sys/kernel/debug/usb/ohci/fe3a0000.usb # 1s

async periodic registers

async: T 150 (A KA 5C(E 2
periodic: T [ &4 A A5 2

registers: ] F[] OHCI £ #8 [1) &7 /7 2R
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5.3.3 USB 3.0 OTG ##| 28 WK 3h FF &

5.3.3.1 USB 3.0 OTG 2 thl| 52 HE 32

USB 3.0 OTG | 2848 F i) /& DWC3 #5411 2%, tnF &l 5-5 fis.

SoC Bus
(AHB/AXI/Native)
N
Master USB 3.0 PHY(PIPE3)/
USB 3.0 SSIC (MPHY)
System DWC_USb3
Memory Controller
Slave USB 2.0 PHY
(UTMI+/ULPI)
Application
r—— - -7 - - - - — — 7\ — — — — — /7 - — — "
| |
Descriptor
| Tx Data FIFO Rx Data FIFO Register Cache |
| _RAM _RAM RAM |
| (Single/2-Port) (Single/2-Port) (Single/2-Port) | |
| |
L — — — — — e e = .

K 5-5 DWC3 f2 il % 2R S AE
USB3.0 £ il &% (5 s 0 T -

o S7HF USB 3.0/2.0/1.1/1.0 #pi

o 4Ef xHCI Host controller

o H37¥F DRD mode (dule role), A 3Z#F OTG mode

e Device fl Host ZhAEANfE [H] i

 Host [fJ USB2.0 Port 1 USB3.0 Port 7 LAt 37 [ s} 436 FH

e Device ) USB2.0 Port A1 USB3.0 Port A~ 37 354 37 [ i) A ]

o H ¥ DMA mode, A3Z#F Slave mode

o THEL# ] System Memory (Sram/Dram)

o xHCI Jykrifk USB3.0 Host ## %%, [ PCUSB3.04% 1. I H, AJLASC#F Force USB2.0 only mode.

5.3.3.2 USB 3.0 OTG IR 5 i} B4

1. USB 3.0 OTG #% 1l 28 Ik s A 5 % 1%

e drivers/usb/dwc3/* (USB3.0 OTG Global core 1 Peripheral #H5<3X %))
e drivers/usb/host/xhci* (USB3.0 Host fH5<IKz)

2. USB 3.0 OTG = i 28 K 5 4% 15 45 14 1 B

Linux-4.19 USB DWC3 | #23K 541 L Linux-4.4 #547 T8 KT, (BACHD SCAF 45 R B A AR Fr— 50
75 E BRI

e Linux-4.19 841 1 drd.c 385 3C4F, TS dule rote mode 5) 2 V)4t
o Linux-4.19 MlFx T dwe3-rockchip.c S, 2o fd @ H 5K 5] dwe3-of-simple.c;
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o Linux-4.19 3R {R% T dwe3-rockchip-inno.c, % T RK3328/RK3228H its F';

Linux-4.19 DWC3 il xHCI IRFCRE G5 R«

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

F— core.c (dwe3 core probefJSEHl, RCEFTIR, WIGAIERIEE, PM runtime

B

I— core.h

F— debugfs.c (dwe3 debugf sk O HsZH)

I— debug.h

|— drd.c (dwc3 dule role mode/otg mode AV AL )

F— dwc3-of-simple.c (dwe3 EAPFEIKE), SEPldwe3E —Hdwe3 of simple probe, Hil
it of platform populate WHdwc3 corelI®E = dwc3 probe)

I— dwc3-pci.c (pci ML OMWILGI, Rockchip dwe3ffRAXIME, AMERZIKB) T
)

F— dwc3-rockchip-inno.c (RK3328/RK3228H % Hfflglue layer, ¥/l T disconnect workfst
)

I— ep0.c (dwe3 gadget epOHMESALHEE)

F— gadget.c (dwe3 gadget BRepOfhdi mAESALHE, TN KR ELSEIN)
|— gadget.h

I— host.c (dwec3 host ¥R T, %@ﬁplatform_device_addi}:ﬁ]ﬁ%xHCIE@
xhci plat probe)

— io.h

I— Kconfig

— Makefile

— trace.c (dwe3 tracef)sE¥l, EFlinuxftraced®E[)

|— trace.h

L— ulpi.c (ulpi phy¥EARFMRILSEEL, Rockchip dwe3AMfifHulpi)

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

F— xhci.c (WIEtkxhci hc driver, JHBIxHCTIEHI%E, HHurbFl%)

— xhci-dbg.c (SEBATEN L ogH IR R %0

|— xhci-dbgcap.c (xHCT PR debug capabilityﬂ@%ﬁﬁifﬂ, Rockchip ASLFF)
— xhci-dbgcap.h

— xhci-debugfs.c (xHCI debugfsifitizm)

I— xhci-debugfs.h

— xhci-ext-caps.c (XxHCI extended capabilityMIZhEEsEI, Rockchip ACEF)

— xhci-ext-caps.h

I— xhci.h

|— xhci-hub.c (xHCI root hub HJEHIFLIRESAH, bus suspend/resume)

F— xhci-mem.c (xHCI mem ¥, WHESHL, WA, FRREGERE)

— xhci-pci.c (pci MEFZEOMWILEM, Rockchip xHCIfERIAXTIMLZ, AMEFiZIKs)
A

— xhci-plat.c (xHCT WHFEIRE), SEPlxhci plat probe, Rockchip f#FHiZ%IK
)

I— xhci-plat.h

I— xhci-ring.c (xHCI transfer/command/event ring E‘J"‘é‘r’f?ﬁ)

— xhci-trace.c (XHCI tracelISZHl, HETFlinuxffitrace®El)

L xhci-trace.h

DWC3 UKzl 5 2 25 R 1 -



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,

xHCT BX ) 25 B {1 45 H 4K -

static const struct hc driver xhci hc driver = {

.description = "xhci-hed",

.product desc = "xHCI Host Controller",

.hcd priv size = sizeof (struct xhci hecd *),

/*

* generic hardware linkage

=Y

.irg = xhci irq,

.flags = HCD MEMORY | HCD_USB3 | HCD SHARED,
/*

* basic lifecycle operations

L/

.reset = NULL, /* set in xhci init driver() */

.start = xhci run,

.stop = xhci stop,

.shutdown = xhci_shutdown,

/*

* managing i1/o requests and associated device resources
=/

.urb enqueue = xhci urb enqueue,

.urb dequeue 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

*/

.get frame number = xhci get frame,
/*

* root hub support

*/

.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

*/

.update device = xhci update device,

.set usb2 hw lpm = xhci set usb2 hardware lpm,
.enable usb3 lpm timeout = xhci enable usb3 lpm timeout,
.disable usb3 lpm timeout = xhci disable usb3 lpm timeout,
.find raw port number = xhci find raw port number,

5.3.3.3 USB 3.0 OTG HAiREN

o USB 3.0 OTG debugfs ik 0

Pl Linux-4.19 RK3399 SoC USB 3.0 OTGO 4l

console:/sys/kernel/debug/fe800000.dwc3 # 1s
ep0in eplin ep2in ep3in ep4in epbin epbout lsp dump regdump
epOout eplout epZout ep3out epdout epbSout link state mode testmode

console:/sys/kernel/debug/usb/xhci/xhci-hcd.0.auto # 1ls
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

W R AR A
regdump: FEI DWC3 #Hil# I 2F 220 IREE B
link_state: FJEJ DWC3 ] HEEGIRAS
mode: §TEI DWC3 1 LAERE
testmode: ¥ & DWC3 # NHighSpeed (il 20, - HE B0k
command-ring: FJE[J xHCI command ring R 515 &
event-ring: FJE[l xHCI event ring FPRZS(E B
reg-op: FTE) xHCI Z 74K EE B
¢ USB 3.0 OTG tracepoint

sys/kernel/debug/tracing/events/xhci-hcd
sys/kernel/debug/tracing/events/dwc3

BARMGEH T, §5%:
sys/kernel/debug/tracing/README

e USB3.00TG ¥ #:f54


af://n1162

fEF: @it g5, sk E OTG TAET Host mode B{# Device mode, 1M A5% USB fif {4 FiL B 11 52
i o

Linux-4.4 USB 3.0 OTG V] #: iy &

Linux-4.4 [HFY#edr 4 ((0& T RK3399):

#RK3399 Type-CO USB OTG V#i#r4
#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 Frp1ar 4 (& AT RK3399/RK1808):

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

echo host > sys/devices/platform/usb0/dwc3 mode
#2.Force peripheral mode

echo peripheral > sys/devices/platform/usb0/dwc3 mode

#RK1808 USB OTG V¥4
#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 Y] ¥y 4  CG& T Hrfa I DWC3 #2008 H)

#RK3399 Type-CO USB OTG YJ#fn4
#1.Force host mode

echo host > sys/devices/platform/f£f770000.syscon/f£f770000.syscon:usb2-
phy@e450/otg mode
#2 .Force peripheral mode

echo peripheral > sys/devices/platform/£f£770000.syscon/f£770000.syscon:usb2-
phy@e450/otg mode

#HAE 7, HEREL, REAE sys/devices/platform AT, #M%E otg mode Tal, AJFWEIXLT
FLBPAT,

Linux-5.10 USB 3.0 OTG V] ¥ty & G& T A S F DWC3 #6281 /)

#RK3588 Type-CO USB OTG WH#ifid
#7301 [Legacy] Wik usB pHY WA
#1.Force host mode
echo host > /sys/devices/platform/£fd5d0000.syscon/£d5d0000.syscon:usb2-
phy@0/otg mode

#2 .Force peripheral mode



echo peripheral > /sys/devices/platform/£d5d0000.syscon/£fd5d0000.syscon:usb2-
phy@0/otg mode

#7702 . [New] T USB #2815 S)#

#1.Force host mode

echo host > /sys/kernel/debug/usb/£c000000.usb/mode
#2 .Force peripheral mode

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

#HARS T, THERML, REFE sys/ BET, #R otg mode EFH mode i, RJFWEIZT M.



6. Android USB Gadget Th#E

6.1 USB Gadget Configfs HE 42

MLinux-3.11F7%%, USB Gadget 5| A\ Configfs #£23%, [FIBMHER T Gadget H3% T android.c 3CfF. SCHF
Configfs MEZE R W 2R UKE)), Si— B NAZH) drivers/usb/gadget/function HE T,

KF il fiFH Android ConfigFS Gadgets DJfE, 1EZ% 41 Linux SCAYATH K}«

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 fic B 34

Android 5 USB #5% (7 script ZEH:

init.usb.rc
init.usb.configfs.rc
init.rk30board.usb.rc

fstab.rk30board.bootmode.emmc

1. init.usb.rc
A Android F5ifE re UM, — AT E NS .
2. fstab.rk30board.bootmode.emmc

A Android fstab (14, B LLH THCE sdcard. usb [ mount 4%, Rockchip “F & ] vold F1 kernel £
22 ] DS s A @ BC AT oKk H 2048 R AL usb mount #£1%, AT E FREL

# 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 A init.usb.configfs.rc

4 Rockehip V& Gadget DI AE AL B & H M, H NS EZAHE usb gadget configfs G . ik
FFH95E L (VID/PID) .« Gadget function FIECE 2%, 40 F Fn:


af://n1196
af://n1197
https://events.static.linuxfound.org/sites/events/files/slides/USB%20Gadget%20Configfs%20API_0.pdf
https://wiki.tizen.org/Category:USB
af://n1203

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/0x409 0770

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

write /config/usb_gadget/gl/strings/0x409/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.gs0

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.1l 0770 shell shell

mkdir /config/usb gadget/gl/configs/b.1/strings/0x409 0770 shell shell

write /config/usb_gadget/gl/os desc/b_vendor code 0xl

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

write /config/usb_gadget/gl/configs/b.1l/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,gid=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.gs0/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.gs0/os desc/interface.MIP/compatible id
"MTP"

write /config/usb_gadget/gl/os_desc/use 1

write /config/usb_gadget/gl/idProduct 0x0011

Hrh, Serialnumber. manufacturer. product =& Android FLE . 4154 Serialnumber ¥4 At & 1l
Ty, WRELIE R ADB TCIAfEH .



setprop sys.usb.controller i K f# 8¢ Gadget X8 ) USB #%#1%%, RK3399 A H/™ OTG &l %5, #5al LLZ
¥F USB Gadget Zhfig, 1HHT 2487 USB Gadget driver PIFZ 220 R S Fr—A> USB #2138, T LS EARE s
B 77 it 5 SR SR T B BEXT B () USB F% 4 %%, 41 RK3399 Android SDK, ERilfdifit Type-C 0 port ] USB
Gadget Ihfi:

setprop sys.usb.controller "fe800000.usb"

SEFRFE A, PTLARHE R H 7R, BCE Type-Cl N OTG mode, 7 #F USB Peripheral ThRE, 75 EAEH
ANHb T 2

o fE2 DTS [ “dr_mode” J&E
o &4 init.rk30board.usb.rc [ USB 21| 2% Hh il

&usbdrd dwc3 1 |
status = "okay";
dr mode = "otg"; /* BLEType-Cl USBH|#HNOTG mode */
extcon = <&fusbl>; /* VER: extcon JEMEERIELIRMMELEHERIRECE */

W B USB 2| 28 (ki Type-C1 USB 5 il 85 1) 3 M1«

setprop sys.usb.controller "£fe900000.usb"

6.3 USB VID F1 PID HC & i HH

USBVID M1 PIDACE, EFEEB/WTEN:

o USB VID [ 0x2207 (Rockchip & USB-IF f{J4x 51, VID H USB-IF #Z## )

o USB-IF #t5E€ VID N4&4 Vendor 7, [H—A VID ANFEFALA A ) Vendor f# . [K It Rockehip
USB VID 7= i FF A AR A, dn 5= i 75 225 USB-IF WIE, 752 &/ 3 L H1iE USB-IF
201, DIIREUE J7 AL IIME— Vendor ID

e Maskrom/Loader Rockusb PID AN GEf&E4

e Accessory ] VID Fl PID 75 Z4% M Google )& XL E, TEEIEL

e USBPID nJ LIRIEF=MFTERE TN, HEWE 8 M0N0, #E4% 5 Maskrom/Loader USB PID
s

o HIMEEE USB PID, WAL T 2 ¥ MM USB PID MZE, ## 4 Rockchip $2AtHILEE T
ARG A, (I8 A2 52m PC b USB Rsh I N#E AIUSB 18 2 6E

& 2 Rockchip *F-& USB VID Al PID & X


af://n1231

USB I fig

UMS

MTP

PTP

RNDIS

MIDI

ADB

MTP

PTP

NTB
UMS,ADB

UMS

MTP,ADB

PTPADB

RNDIS,ADB
MIDIL,ADB
UVC,ADB

UVC,ADB [UAC,
RNDIS]

MTP,ADB

VID

0x2207

0x2207

0x2207

0x2207

0x2207

0x2207

0x2207

0x2207

0x2207

0x2207

0x2207

0x2207

0x2207

0x2207

0x2207

0x2207

0x2207

0x2207

0x2207

PID

0x0000

0x0001

0x0002

0x0003

0x0004

0x0005

0x0006

0x0007

0x0008

0x0009

0x0010

0x0010

0x0011

0x0012

0x0013

0x0014

0x0015

0x0016

0x0017

#E
Linux SDK Mass Storage

Android Q + Kernel 4.4 & 5 5.1
SDK, LA Linux SDK

Android Q + Kernel 4.4 % % 5.f)
SDK

Android/Linux SDK
Android SDK
Android SDK
Android/Linux SDK

Android Q + kernel 4.19 % 58T
SDK

Android Q + kernel 4.19 J% 5 (1)
SDK

R e A= ¥
Kernel 3.10 } ¥ H.f#) SDK
U-Boot UMS

Android Q + kernel 4.4 2 5 5[
SDK, LA Linux SDK

Android Q + kernel 4.4 2 5 5.
SDK

Android SDK
Android SDK

Android SDK UVC E & 1% 4%

Linux SDK UVC &% %

Android Q + kernel 4.19 J% 5§ (1)
SDK



USB I &g VID PID &E

Android Q + kernel 4.19 } 55 [1

PTP,ADB 0x2207 0x0018
SDK

UMS,ADB 0x2207 0x0018 Linux SDK

NTB 0x2207 0x0018 115 ¥ NPU Transfer Bridge

NTB [RNDIS, , .

HID] [ 0x2207 0x0019 Titpg ga Gk USB K& i

DFU 0x2207 0x0107 U-Boot USB Device Firmware update
MASKROM/LOADER # %%,

Rockusb 0x2207 0x1xxx/0x2xxX/0x3XXX X B, ATT
B

ACCESSORY 0x18d1 0x2d00 Google & X

ACCESSORY,ADB 0x18d1 0x2d01 Google & X

Rockchip %5 T A K VID/PID i& it

Rockchip # 4t 16 S T A, wLURHE VID/PID B3R 4/~ USB W &Ihfe. $'5 T H A UARHEFTiR
S USB 4%, BATHEZMHME, bz, T HEBRNCA E VID/PID & X F# 3 fins:

# 3 Rockehip #5 T HBRINSCHFH) VID/PID

USB Ih & VID PID
MSC % % 0x2207 0x0000/0x0010
MTP % & 0x2207 0x0001
ADB # % 0x2207 0x0006/0x0011
UVC %% 0x2207 0x0016
MASKROM # £ 0x2207 0x1xxx/0x2xx%/0X3XXX
LOADER 4% 0x2207 0x 1 xxx/0x2xx%/0X3XXX

i, Windows “F& RIS TH, $&4t config.ini I T-H# H & X1 USB %4 VID/PID 132 HF, HARRC
Bk, 5% RS TAM config.ini $i8H .

6.4 USB Gadget X1

o Configfs it E#: 1

PAZIR AL T B4 SRS USB Gadget MOCHERCEAE S, WH:

root@rk3399:/config/usb gadget/gl # 1s
uDC bDeviceProtocol bMaxPacketSizeO bcdUSB functions idVendor strings

bDeviceClass bDeviceSubClass bcdDevice configs idProduct os desc


af://n1421

RES T RUThRE, W AR WA ik, XA EIR .

“UDC”H] LA#fIA 24807 Gadget XM ) usb controller, t2 7] UL T3k 8541 B 1 usb controller. nERIAfH
FH RK3399 Type-C0 USB Controller, Z #4514 Type-C1 USB Controller, T AT U0 T [F 4

echo none > config/usb gadget/gl/UDC
echo fe900000.dwc3 > config/usb gadget/gl/UDC

o BE USBREAHEERS

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/android0 # 1s

f audio source f midi power state subsystem uevent



7. USB % A AR 7 iE M iy &

7.1 USB ¥ AR 7%

1. %A K USB AR B/ MKMH TR
o JiHF: HTFRHBMEENR, W: USB VBUS, OTG ID, USBPHY fiiH

o TR I S FTIE USB IREESFE. USB 7 A MAIETE5 . USB VBUS HLJEIRFA

Par:
&

o USB Wl #r{X: 7341 USB IS HMSGRAE, A2 Host il L /& Device [

o Windows [ E: BusHound #XfFHFHMH USB B £¥s (10 L H; Usbview B-H T&F USB i
A TERIR R E B

e Linux T.F: usbmon A F#MHL USB i L H 4l 41 T2 vusb-analyzer B2 40 T2 H T ##4 usbmon
Fr MBI 25 s Isusb i 4 FH T A B USBIW & I IR TS B

usbmonfiIfE /1%, 1ESH U T TAY:
PWAZ X HYS: Documentation/usb/usbmon.txt

TI HARCHY: _(USB Debugging and Profiling Techniques)

2. E AN USB ARED

e Sysfs entry in USB Host:
B R Y0 RN USB B4 AR 3 f i ik 32z 1
/sys/bus/usb/*
e Debugfs entry in USB Host:
A USB B & BT USB & 15
/sys/kernel/debug/usb/devices
DWC3 il 4% 1 1% 1
/sys/kernel/debug/*.dwc3
usbmon HVEL T (14 1
/sys/kernel/debug/usb/usbmon
XHCI il &% (¥ 1 1032 1
/sys/kernel/debug/usb/xhci
UVC At 1
/sys/kernel/debug/usb/uvcvideo
¢ Debugfs for USB Controllers:

7% USB 2.0 OTG JA1t3% 1, USB 2.0 Host #1311, USB 3.0 OTG itz

e Trace for USB Gadget/DWC3/xHCI:
Trace USB Gadget Driver 55 USB Device Controller Driver 22 H. 204 11 1H i #: 0

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

Trace DWC3 4% | 23 AE 5 i A2 1) il O


af://n1435
af://n1436
https://elinux.org/images/1/17/USB_Debugging_and_Profiling_Techniques.pdf

/sys/kernel/debug/tracing/events/dwc3
Trace xHCI 2 83 A& i 2
/sys/kernel/debug/tracing/events/xhci-hcd
f§i§€ USB Host UVC ZKzH log 4T HIiik$: 0
echo Oxffff > /sys/module/uvcvideo/parameters/trace
{fift USB devio 3X3) log T EN R O
echo 1 > /sys/module/usbcore/parameters/usbfs snoop
USB Gadget 275 W T 553 i ik 422 1
/sys/class/udc/[usb controller name]/soft connect
W ) i
echo disconnect > /sys/class/udc/[usb controller name]/soft connect
flEREER N A 2
echo connect > /sys/class/udc/[usb controller name]/soft connect
Note: 4 '[usb controller name]' 75 B4 B A A 6 M fF) USB Device 1% il 28 [ 44 55
USB Gadget £ I ZEHIRES (11108 1
USB Gadget 25 i1 4 Hif A 55 8 %
/sys/class/udc/ [usb controller name]/current speed
USB Gadget B 470 IS IRA (40: not attached/configured)
/sys/class/udc/ [usb controller name]/state
Note: 74 "Tusb controller name]' 75 BAE KA % M ) USB Device 12l 2% 1 44 FR
USB Host 2l 85 sh & WA 4 i1 5l 1
/sys/bus/usb/drivers/usb/bind, unbind
i 7 1%

/sys/bus/usb/drivers/usb #1% T FIEEA™ 'usb* 5 5, 75X R —A~ USB Host 32|88, LLanE &= Hid]
461k USB Host #5il#% 'usb2', MIHAT U1 T Ay 4

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

PAT ERMA G, S RGN BRI usb2 FE 3, I E S % 3EE N USB 4.
USB Gadget % il #% 21 254146 40 19 ik 8z 0

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

Note: #ir4H' '[usb controller name]' 75 EAZ HCy S Fy Xf B f¥) USB Device 2 il #5 (1) 44 FK o

i 712

PLRV1126 UVC SDK “F-& R, USB Gadget UVC ¥ VK & [HF LU T



1. kill uvc_app #4% uve MH

2. rm -rf /sys/kernel/config/usb_gadget/rockchip/configs/b.1/f* #HRT48E M
usb func

3. echo ffd00000.dwc3 > /sys/bus/platform/drivers/dwc3/unbind #remove usb
P 4%

4. echo £ffd00000.dwc3 > /sys/bus/platform/drivers/dwc3/bind #probe usb {5

=]

b

ul

. cd /sys/kernel/config/usb gadget/rockchip/configs/b.l #4§%E usb function
In -s ../../functions/rndis.gs0 f1l
ln -s ../../functions/uvc.gs6/ f2
6. echo ££d00000.dwc3 > /sys/kernel/config/usb gadget/rockchip/UDC #ffift usb
P iR

7. restart uvc_app #/d3) uvc Nff

7.2 USB % H 4

AT E BB Rockehip “F & USB IRENHFFE 144, Bl: USB 2.0 OTG Y)#tfir4+ USB 3.0 OTG V)#
4+ USB 3.0 force USB 2.0 only 74, AKX USB HR KK Ay 4

e USB?2.00TG ¥##4

ER: BT, BN E USB 2.0 OTG Y)#: 2] Host mode B3 Device mode, /% USB
T HL % Y OTG ID HL P50

USB 2.0 OTG V#2115 52% USB 2.0 PHY UKz 1% &1 USB 2.0 PHY i3 L i8] .

e USB3.00TG ¥#:#r4

YER . B, sk E USB 3.0 OTG HJ#:3] Host mode B(# Device mode, TM/% USB
fEAE A OTG ID HLF- i Type-C £ L HIRZ M .

USB 3.0 OTG #4155 USB 3.0 OTG it 4% 1 % USB 3.0 OTG ¥y 4-iiiHH .

e USB 3.0 force USB 2.0 only 4
YEF: 58] USB 3.0 Host #5251 PHY L./ET USB 2.0 only 5 3,
USB 3.0 force USB 2.0 only 741 Z#% USB 3.0 PHY UXA)JT

o USB R K4
YEH: #E USB 3.0/2.0 $& i #% #E N A 2

USB IR B Ay 245 2% 0% (Rockchip Developer Guide USB SQ Test CN) , i3 Rockchip
USB SQ Tool.

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

7.3 %M USB 1R IhFENLHI B 5 TE

AT $EH] USB BRI E1 51217 TI#E, Rockchip SDK “F & BRI\ SZHF USB auto-suspend HIRIDFENLH], X
USB ARIEZEE BE EmEEN, USB ZH 4 PHY 2 H3h#E suspend mode, PLRR(RINFE. 75 EH:
BN, WIARELRIE USB ARDIFEHLH AU 1EH 1247, 25K USB Host M Device ¥ #5ii 2 USB UL Y
auto-suspend Fl resume 17 4. G155 5 5G9 USB @15 AR e A7 YE, v DA B G ] USB (K1)
FEMLA o

7.3.1 3% }4] USB Host 14t ¥ i) auto-suspend I B


af://n1520
https://redmine.rockchip.com.cn/documents/109
af://n1540
af://n1542

EHTEE: P4 USB Host 3542 (DWC2/DWC3-xHCI/EHCI/OHCD . Fii M%) USB HUB. H55EM
USB Camera.

TIPS: i autosuspend FEAE1E GRS, W] LUEE W N w4, 314 XH B USB autosuspend Dhfg, AT
PR ) L

for 1 in $(find /sys -name control | grep usb);do echo on > $ijecho "echo on >

$i";done;

o XMFTE USB #EHI2ZAFTH USB HUB 41 i) autosuspend
Note: % J5ETci%% 4] USB Camera [¥] auto-suspend IfjfiE
J7%:1. fECMDLINE Bl I usbcore.autosuspend=-1
.

Pl RK3588 Linux-5.10 J9{f:

arch/arm64/boot/dts/rockchip/rk3588-android.dtsi
chosen: chosen {

bootargs = "earlycon=uart8250,mmio32, 0xfeb50000 console=ttyFIQO0
irgchip.gicv3 pseudo nmi=0 rcupdate.rcu expedited=1l rcu nocbs=all
usbcore.autosuspend=-1";

i

J7 2 A Bk E Y usb autosuspend delay
ZN N

PA Linux-5.10 N

diff --git a/drivers/usb/core/usb.c b/drivers/usb/core/usb.c
index 3500e3c94c4b..3a90d3a9%2cl0a 100644

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

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

@@ -63,7 +63,7 @R 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 X% E K USB HUB 41 % i) autosuspend

Tk IINEEERT usb hub ] hub id table[], ¥ HE id->driver info =
HUB QUIRK DISABLE AUTOSUSPEND

.

M CYPRESS CY7C65632 USB HUB (VID = 0x04b4, PID = 0x6570) K] auto-suspend L

diff --git a/drivers/usb/core/hub.c b/drivers/usb/core/hub.c
index fc7d6cdacfl6..df8e69%9e60aaf 100644

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

+++ 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 0x5534

+#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 @Q 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,

.1dVendor = USB VENDOR CYPRESS,

.idProduct = USB_ PRODUCT CY7C65632,

.driver info = HUB QUIRK DISABLE AUTOSUSPEND},

+ + 4+ + o+

o X% E USB Camera(UVC&UAC) ] auto-suspend Ijj B

USB Camera 1§ i€ auto-suspend IHLHIEIXZ) drivers/media/usb/uvc/uve driver.c
usb_enable autosuspend 2 5EH, I3 ERIAJE H BT USB Camera (1] auto-suspend DIRE,
RECHIRS € USB Camera [ auto-suspend L fg, VSN USB_QUIRK AUTO_SUSPEND .

Note: ## ) Upstream Mainline J¥5)) /2 H] Uvc_QUIRK DISABLE_AUTOSUSPEND
.

2] USB Camera (VID = 0x05a3, PID = 0x9230) f{] auto-suspend ) fit

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

index 76ac5d6555ae..d799e93b9%al0d 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, 0x9254), .driver info

USB_QUIRK RESET RESUME

<+ /* HD Camera Manufacturer */

+ { USB_DEVICE (0x05a3, 0x9230), .driver info = USB_QUIRK AUTO_ SUSPEND

7.3.2 X DWC3 Host mode USB2 LPM I g

EHVEHL: P sCR DWC3 #2628 18, 9 H A 7E DWC3 1E Host mode Ff A%
Jiik: 1 dtsiusb dwe3 EHIZS T A, WIJEM snps, usb2-1pm-disable
.

PL RK3568 Linux-5.10 94l :
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&usbdrd dwec3 {
snps,usb2-lpm-disable;
}i

&usbhost dwc3 {
snps,usb2-lpm-disable;
}i

7.3.3 3%}l DWC3 Device mode USB2 LPM I fig

ERYER: FrA SCR DWC3 =il 108, I H R 7E DWC3 1E Device mode B 4E 2%
J7¥k: 1E dtsi usb dwe3 &Ml #8517 B, W@ snps, usb2-gadget-lpm-disable
.
PL RK3568 Linux-5.10 A

&usbdrd dwc3 {

snps,usb2-gadget-lpm-disable;
}i

7.3.4 <1 DWC3 suspend USB2/USB3 PHY I it

EHVEE: i S DWC3 #EHl231050 F, £ DWC3 1E Host/Device mode i 334 2%

Jiik: 7E dtsi usb dwe3 IR A A, WIEY: snps,dis u2 susphy quirk Fl

snps,dis u3 susphy quirk
AN
A RK3568 Linux-5.10 i
&usbdrd dwe3 {
snps,dis u2 susphy quirk;

snps,dis u3 susphy quirk;
}i

&usbhost dwc3 {

snps,dis u2 susphy quirk;

snps,dis u3 susphy quirk;

7.3.5 X1 USB 2.0 PHY 7t LA M 13 253 A suspend T e

i FH YU [ - ﬁﬁﬁ%}ﬂ drivers/phy/rockchip/phy-rockchip-inno-usb?2.c IR A
ZNIE

KM k3568 usb2 phy0 otg port 78 LA DIRE  ([RI tH 2> K BN #EN suspend 1 ZRE)
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&u2phy0_otg {

}i

rockchip, vbus-always-on;

2.

KM

k3568 usb2 phy0 otg port Z1A&5HE N suspend [RITHRE (ISR LR EE 78 ARSI ATL D

&u2phy0 otg {

}i

7.4

rockchip,dis-u2-susphy;

I USB #M % Quirks 5%

N7 37 Linux USB BXEIXT & A4 781, 7E USB core il USB 45 280KBh 1, SRR INGS & %
1) quirks {5 5., FTAPRRFIR & M. 5 WY USB /M $5: U#t. USB HUB. USB HID. USB
Camera. USB Audio.

7.4.1 %N USB quirks

Linux WAZ$Z ML I USB 4% quirks 75723

1.
2.

EERBN SO EHEAE SO G quirks 3XBSCHF, RuE A THE GKI 55
1§l Module Parameters: i module param %7572, &M T GKI A1 4k GKI T & .

T HEB B XK quirks B30 3

3.

ZNE

P25 B 75 B M USB R & FIAE R B ID (VID) A= fID (PID) &

CEARFPER: EUSBIXBIIRACHY thk BE 24 R R . IXFTREAER

drivers/usb/core/quirks.c REFER SO T IEH &, BETE
drivers/usb/storage/unusual devs.h F1HF USB 7#itidiik 4.
INET & H: ERERPSIN— A%, BHEVID. PIDMPT T R E R tEbr .

1. 5N 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
s

{ USB DEVICE (0x21c4, 0x0cdl), .driver info = USB QUIRK NO LPM },

}i

static const struct usb device id usb interface quirk list[] = {
{ USB_VENDOR _AND INTERFACE INFO(0x046d, USB_CLASS VIDEO, 1, 0),
.driver info = USB QUIRK RESET RESUME },
}i

static const struct usb device id usb_endpoint ignore[] = {


af://n1597
af://n1599

{ USB_DEVICE INTERFACE NUMBER (0x06£8, 0xb000, 5), .driver info =
0x01 },
}i

2. ¥/ 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, 0x1932, 0x0000, 0x9999,
"ASUS",
"External HDD",
USB_SC DEVICE, USB PR DEVICE, NULL,
US_FL_TGNORE_UAS)

3. ¥~ /i1 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},

bi

4. Y% 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 C007), HID QUIRK ALWAYS POLL },
}i

5. ¥ 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 = 0x05c8,
.idProduct = 0x0403,
.bInterfaceClass = USB_CLASS VIDEO,
.bInterfaceSubClass =1,
.bInterfaceProtocol = 0,
.driver info = (kernel ulong t)é&uvc quirk fix bandwidth

B o
}i

6. 71 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(0x046d, 0x084c, /* Logitech ConferenceCam Connect */
QUIRK FLAG GET SAMPLE RATE |
QUIRK FLAG CTL MSG DELAY 1M),
}i

7752, it module param {5

22 W% CF: Documentation/admin-guide/kernel-parameters.txt F15¢T usbcore. usbhid. usb-storage ]
Ei B NS

TAEHLE:

1. 7£ kernel J& IR BY#EHT usb quirks: quirks param_ops -> quirks_param_set -> fill7 quirk list, FffEHT
cmdline Z % 1] usb quirks, XJ5 K AEMT I quirk {5 S AN 2] quirk list;

2. 7 usb M2 BLULIE usb quirks: EALZS usb 451}, X3} drivers/usb/core/hub.c 44T hub_port_init -
>usb_detect_quirks -> usb_detect dynamic_quirks, 7E quirk list 2% usb %41 vid/pid, WL
VLECAE L, JURKs quirk_list HxT B[ flags f£45 usb W42 IKE) .

=1, GKI “F&

KM GKI *F-& ] USB auto-suspend JjgE, X[ VID:PID(325d:6410) () LPM Lhfg, K]
VID:PID(058f:6387) FIARHRMeEE reset THRE, M VID:PID(174c:x55aa) ) REPORT OPCODES IJfE,
%] VID:PID(0bc2:2321) ] UAS Ihifi, # & VID:PID(05¢3:0749) [f] MAX_SECTORS_64 I
IGNORE_RESIDUE quirk J& 1.

fE device/rockchip/common/modules/make boot.mk F 5l quirks B & .

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,058f:6387:e

BOARD KERNEL CMDLINE += usb-storage.quirks=174c:x55aa:f,0bc2:2321:u,05e3:0749:mr
endif



w12, 9E GKI “F &

KM RK3588 “F-£5 1] USB auto-suspend Ljfg

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

bootargs = "earlycon=uart8250,mmio32,0xfeb50000 console=ttyFIQO0
irgchip.gicv3 pseudo nmi=0 rcu usbcore.autosuspend=-1";

}i

7.4.2 BF USB quirks

FERGRBNERUG, I WAL R EE USB quirks 158

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


af://n1649

8. % W, Ia] B 43t

8.1 AMAHE

8.1.1 USB 2.0 OTG IE % FFHL

TFHLARIEL, BRI device 3.

© O © © © o o

.764441]
.764925]
.866923]
.867280]
.867787]
.868294]
.868700]

otg id chg last id -1 currentid 67108864

PortPower off

Using Buffer DMA mode

Periodic Transfer Interrupt Enhancement- disabled
Multiprocessor InterruptEnhancement - disabled
OTG VER PARAM: 0, OTG VER FLAG: 0

AAAAAANAAAAANAAAADayice Mode

8.1.2 USB 2.0 Device &£

133.

368479]

133.500590]

[

[

[ 133.
[ 133.
[ 133.
[ 133.
[ 133.
[ 133
[ 133.
[ 133.
[ 133.
[ 133.
[ 133.

]
]
]
]
]
.618581]
]
]
]
]
]

500886
501391
501875
502255
502630

710877
714269
947001
947649
995447

***ybusdetect*
Using Buffer DMA mode
Periodic Transfer InterruptEnhancement - disabled
Multiprocessor InterruptEnhancement - disabled
OTG VER PARAM: 0, OTG VER FLAG: O
NANNANANANANNNNNADeyvice Mode
***************softconnect! l !*******************
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 W7 FFi% 1

[ 187.
[ 187.

085682]
086486]

FrxAkxktrgession end ,softdisconnect**xxxxArrix

android work: sent ueventUSB STATE=DISCONNECTED

[ 187.087217] mtp release

8.1.4 USB 2.0 Host-LS %%
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325.
325.
328 o
325.
325.

412454]
619507]
620116]
620809]
621222]

usb
usb
usb
usb

usb

2-1

2=1l 3
2=1.3

2=1
2-1

new low-speed USB device number 2 using ohci-platform
New USB device found, idVendor=046d, idProduct=c077

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

Manufacturer: Logitech

8.1.5 USB 2.0 Host-FS % %

370.
371.
371.
371.
371.
371.

896519]
109574]
110183]
110832]
111251]
123172]

usb
usb
usb
usb

usb

2=1¢
2-1:
2=13¢
2=13
2-1:

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

input: Memsart Memsart controlleras /

8.1.6 USB 2.0 Host-HS ¥ %

CCs

[ 406.
[ 408.

GiB)

408

405.
405.
405.
405.
405.
405.
405.
405.
406.

408. ]
408. ]

.174453]
408. ]
408. ]

400521]
536569]
537178]
537815]
538151]
538533]
541111]
542472]
584573]

586425]
171256]

172788
173970

223001
229280

usb
usb
usb
usb
usb

usb

1=ilg
l1=ilg
1=1g
1=ig
1=ilg
1=13

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:0018F3D97D02BB91517E017D

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

scsi hostl: usb-storage 1-1:1.0
scsi 1:0:0:0: Direct-AccessKingston DT R400 PMAP PQ: O ANSI: O

sd
sd

sd
sd
sd

1

i g

sda:
sd 1:0:0:0: [sda] Attached SCSIremovable disk

0:0:0: Attached scsi genericsg0 type 0

0:0:0: [sda] 15646720512-byte logical blocks: (8.01 GB/7.46
:0:0:0: [sda)] Write Protectis off

:0:0:0: [sda] No Caching modepage found

0:0:0: [sda] Assuming drivecache: write through

sdal

8.1.7 USB 2.0 Host-LS/FS/HS % & Wi 7+

[ 443.

8.1.8 USB 3.0 Device £

1510671

usb 1-1:

USB disconnect, devicenumber 3
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72.310531] android work: sent ueventUSB STATE=CONNECTED

[ ]

[ 72.689120] configfs-gadget gadget: super-speed config #1: b
[ 72.690110] android work: sent ueventUSB STATE=CONFIGURED

[ 72.767950] mtp_ open

8.1.9 USB 3.0 Host-SS ¥ %

26.715320] usb 8-1: new SuperSpeed USB device number 2 using xhci-hcd
26.732190] usb 8-1: New USB device found, idVendor=0bc2, idProduct=2320
26.732812] usb 8-1: New USB device strings:Mfr=2, Product=3, SerialNumber=1
26.733515] usb 8-1: Product: Expansion

[ ]
[ ]
[ ]
[ ]
[ 26.733885] usb 8-1: Manufacturer: Seagate
[ ]
[ ]
[ ]
[ ]

26.734263] usb 8-1: SerialNumber: NA45HT1K

26.738410] usb-storage 8-1:1.0: USB MassStorage device detected

26.740446] scsi host0O: usb-storage 8-1:1.0

27.745028] scsi 0:0:0:0: Direct-Access Seagate Expansion 0608 PQ:
0 ANSI:6

[ 27.753066] sd 0:0:0:0: [sda] 1953525167512-byte logical blocks: (1.00 TB/932
GiB)

[ 27.754245] sd 0:0:0:0: [sda] Write Protectis off

[ 27.754982] sd 0:0:0:0: Attached scsi genericsg0O type 0

[ 27.755281] 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 % W, Ja] &% 43 #r

8.2.1 T {4 EE %

TE R 2 ANl 28 xS B[Rl — /> USB M, B — ANl gs 6 B2 4~ USB HIf, AIRESff A B 71 %
KU USB 55 S HLYR . 75 B0 CRAS [ 42 1) 2% 1 B YR 2 e EAHASZ 1), B FF ks, Bl S
USB M2 [A] RS A 2 .

YE—:

1 AMigE USB [ [E]I 7 £F host F1 device ThfE, 1 USB 2.0 Host #% il 2%y host 1 USB 2.0 OTG #%l|
28BN device, I HL T IO HEAT VIR .

FEARIE TAET host IRZSKF, USB {55 2143 USB 2.0 Host #%412%, 1 VBUS /& H Host fit Ht B B 12
fit, WA device 1) VBUS HLPAEI . TAET device ISR, USBE5 Z&VI#:3E] USB 2.0 OTG
P4 %%, VBUS H PC &3 USB £ 3.

W

i/ —> USB 2.0 OTG #% %%, X RAE A PIMES: USB 1173172 host A1 device. ML B 7 IT RAEATH
Y
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TAET Host IRZ&HS, USB 2.0 OTG ) DP/DM 15 528 & V)33 Host 1, H Host 0 VBUS #2145V
S500MA FIfitH; TAET device IRASHS DP/DM 15 5 /& V)42 device I, VBUS HL-FA&GI HL i HAG I PC
RO 5V e,

8.2.2 Device I e R 41T

USB Device IEH#EHE PC MBI L FEE:

1. B D% % log, JLUSB 2.0 Device % 47%;

2. PC HILELFT, HERIAARAEEY ) ; (Windows 7 Il MAC OS 7] fig H H BILAE ¥ 45 B 7L 8%),

3. B UDIRESH I USB L& FRiN;

4. fTJF USB CLUEFEMBLRE I, 2RI charger only #30, & “MTP 84 “PTP”)5, PC Al LLijj 4%
o

USB Device 7 % Bl 5 1 HEE 75 ¥ -
SH 1. %% USB I L5220 A log

HEETE: B, EIEBEED, Bl USB 832 5 TAEAE device IRE; A5, K& USB M1FHLEL
AfES; e, NE USB_DET {55 HUL, USB SN Ni%HKE] .

FH 20 EHRM, PC RIRAR YN, log —EEEATED:

[36.682587] DWC_ OTG:

********Softconnect! ! !*********~k*******************************

[36.688603] DWC OTG: USB SUSPEND
[36.807373] DWC OTG: USB RESET

Hets ik WHIER log HIJEHLAE R . — 8N USB A5 528, Toikse ks,
FH 3: EHPCJE, kernel log IE%, JFH &AL USB C&EH tril, {H PC LV I &%

HEE ik I8 TAEIER , 5B A IES USB A “MTP E(“PTP”, WRCIERE, WA
Android JZ 5%, TEEI logeat N2¥, HiE 51 57484 vold/mtpserver {5 1) Android T.FEITF T debug.

A 4: L PC W, JFREIEH U, #% NSO R b 3R 7n 78 DRI

Hedr gk |, MK USB IR, I8 USB W AMEUE R 47 b IR, HEE RS A
Flash/SD R 58I, log — B AER: Window XP HF £ 10S HHL— R EFNELN log. &Ja, HHFER
N Flash/SD 5L 4 X i, FEURRRES RN F— N SRR a8 S I SRR X . R
WIIRLAL X 9 B, WATIHF Windows fiy 2 H&/R & 1, fiAf4: chkdsk E: /f

S 5: USB R4k G ULRSEANR Bor“USB CLi%#”, =k USB Zikisi LA LLF log:
[25.330017] DWC OTG: USB SUSPEND

M3 R 1 log:
[25.514407] DWC_OTG: session end intr, softdisconnect

& 775 VBUS B, — B A, 20 USB kil & RS IRIRAEE, 3 R AR T HE A ) 2.

8.2.3 Host T Bt 7% 204
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USB Host 1E# TAEE LU0 R

1. %% Host HLERFRME 5V, & /b 500mA HfLH,

2. INRAE USB WA REidtslke, #5254 3T EN Host #2% USB #4511 log(Z % USB 2.0 Host-LS %
fr, USB 2.0 Host-FS 147, USB 2.0 Host-HS 1445) , 3R USB W4 L& IH L Host FIARHE R &A%
%5

USB Host 7% I & I HEE 7
S H 1: Host HENES)G, 8 AT EL:

HEE Tk B BRIl B IT 05 i EOE R IR AR5, BIAERIER TAE T Host IRZS, IR
IR LR I

F % 2: B Host M2 USB WA MNZ, HAERA HI class XS EIE E.
HEE 770 Kernel B INE class X5, 75 B EHHACE kernel, MIAST R class BR3) S #F o

FH 3: kernel 41 EIME 5 58 B (USB frifEM 285 8 S CLASS IR0 E), CLF Linux %R E A T 5,
{H/2 Android 2 TCIEEH .

HEA 7795 Android 2 AN S, 1 U #47F kernel 34k 52 i/dev/block/sda 17 5 )5, FE Android 2
vold F2 5 rI A7 A B2k Bl udisk $EALEEAARE, PRIRETHRSSSEUT M, [FIRE bR B4 4 HID W& th s 2
Android EFEF S FE

U S M L/ dev/block/sda JE TSR TCIEAL AT, — B2 vold.fstab H' U £t ) mount #ARAT S, IR
vold.fstab AU T (RGukL K 5 7] H 4% cat/system/etc/vold.fstab #7E):

dev_mount udisk /mnt/udisk 1 /devices/platform/usb20 Host/usb2

M SR device 42 AT A A 1E usb20 OTG il 88 T 8l & i Jo 17BN usbl.
R B R T IX MG O GIE IR, FEECR Android TAETF T debug.
FH 4 B O — BT R R 2R log:

DWC OTG:dwc_otg hcd urb enqueue urb->transfer buffer address not align to 4-
byteOxd6eab00a
DWC OTG:dwc_otg hcd urb enqueue urb->transfer buffer address not align to 4-
byteOxccf6140a

Hef 7k RK A/ USB IKEhEREHEAE URB £ H4iiE ki, URB HIRLI transfer_buffer Hikib 20
P ixd 55, B2 iR FRER log.

f: BR% usb_control msg [ data ZH0 Z0E P 7 5% 55
FH 5: OTG [EN host I, ToiZif Al B A 115 %

HEE 5% B %, KA Kemel () OTG BCE 2 R IEW; )5, K7 OTG HERH) ID H-F(F host, AR
SPYMTVBUS 5V (RUR IR fea, WERBEIA 1 A1 2 B, ik e, 1ERMiaiiN G T
R TR log 45 3RA1T.

8.2.4 USB Camera 5% 2 #7

1. {#f Camera N, JciLFTH USB camera
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B, HE/dev HF TG AEAE camera W45 2 videoO BY videol, WIHRATELE, 1ERE kernel B
FRE IR, WREAET S, {EHiA USB camera /2 7E R IFHLETHEARK], BN RK FEH)
SDK, ERIARA S USB camera #IRFEN . W1 E 7 USB camera # K HH, 15EER 151 camera
(1) TREIM1E L Android #HGAXAS, USB UKEhA 7R EMIE K
WRABTCIESRR, TEIRAL log 449151 USB Wah THEIM sl 1 5% camera A TFE)H, #t—50¥7.

2. HBIMERMEINBE . TEEELL K camera N F 7 5 3B H 0 1)
nfHEsE USB IRsh EMISE . 7B H USB WA IR SEFRidE S I EHR T 94T, R Tike i,
15 B R F1 51 USB BXEN 1 LRI .

8.2.5 USB 7t H.#&

USB2 PHY % #F BC1.2 AR TR BAGI, ARADSLINIES % drivers/phy/rockchip/phy-rockchip-inno-usb2.c,
A LUK SDP/CDP/FritE DCP(D-+/D-F#5)/AEbriE DCP(D-+/D- A 5 1) P Fl 76 FE 2R TR

e SDP —— Standard Downstream Port

FR4E USB 2.0 #iiE, 24 USB A& Ab T A 7% (un-connect) BLARHR (suspend) (IR A5, —N Standard
Downstream Port 7] [ 1ZAMEIE AT 2.5mA FI-F35 I S 4N AL T B4 E 791 H AR MRHR PR SR,
FELY AT LA 2 55K 100mA(USB 3.0 150mA); 1 4715 CL48 L B (configured ) I HARIKHRET, KA VBUS
3743 500mA(USB 3.0 900mA) HL i -

¢ CDP —— Charging Downstream Port

HIHA USB 2.0 3, SCEHAT USB FE AR TALALAO T AT USB #:H, SRR 1L5A (A B, 2
K LR IE 78 HL A 75 3K

e DCP

Dedicated Charging Port (USB Charger)

BC1.2 spec Z3KK USB Charger H[f] D+F1 D-i#f 175042, PABLA USB M IIEGIBIE, HEA K&
USB % #1815 [ R

USB 78 F SRS T RS I T P BT«

Plug Receptadg

Portable Device ;
— W YBUS Datect VB, —df [ e VELS
i na Detoct when VBUS is saseried i — ‘ — =
Piar, s o o —— ] C—— o
. e p——— G — | —— 1]
VeuT_an - o | Data Contact Detect )
e IDetoct when data pins have made
e TLBTDCOR B
Daticts botasan SOP and DCRT (D'H-%DD'?E%EE)
PHY . COP, or between ACA-Dock and
raT_pr ACAA
[T p— Secondary Detection
e r e Dutocts botween DER and COR
vouT_uea }."*I'.F-
[' ACA Detection
v % 2] e cPIcoRSOP
I - ACA-DockIACA A
ACA_C

& 8-1 USB 7& Hi K 37 2

WA SDP A FEH, DH/D-I T~ B Fi~:
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WS %R USB L8, KINAHNE, B HHe2 DCP #iE& A SDP, S8 78 i iRt ik B 9 500mA .
2 USB LRI A R e s 70 A I BR B 8, #RWTRE & P2 AR Z I . iR Ty ik

I USB 78 HL 4845 1) log, T log AYFR = FIWTs I A 78 S, 1% Ny DCP;

WARIERL R USB e HL %S, {H log #7578 SDP, WZIRAAE T iR IG I . 15564 USB £k, JF{EH
JI RN DH/D- B R . WERAEIEM R, TR I log AL BATR. FR, WRA %M,
8 7R 49 USB NI () D+/D-30E,  FFIHENR] log — AL BAT AT ATE AL 7 Lo

W RIER) & USB 7R HL 8%, FFH log #2779 DCP, {7 HEASRIRME, MRARAERNIER, "hEeR
L IC 3 Hth ) n) /L

8.2.6 USB 1% % i K ) I 7L 20 #r

SN A T ) 2 A R

o USBfE5iE

USB il % & 2R A %
CPU/DDR & 474l
EAEA TR S MR
TERERE & S R Gikg
o USB % #%350K5)

ZZH (Rockchip Developer Guide Linux USB_Performance Analysis CN) HEAT 4047

8.2.7 WA Hf 5E USB Ak 283 %

I FTENF) USB A4 e4 log #E4THIA . log "high-speed" F xR 7~ USB 2.0, log “super-speed” &
AN USB 3.0.

8.2.8 USB3.0 &% £ JC 1R 7l 1 1] /&
USB3.0 W&MHNG, BATM SN, dnfHEe?
S3HT: ARHE USB3.0 MIAZS I FE & 3L, — & R7E USB 3.0 PHY ) Link Training #if%, tHEJ USB PHY

ZE R, ] LLE ] USB3.0 23 BT A Link Training iifE, J£454 USB 3.0 Spec ik ff] LTSSM AR 2
B, BEAT 54T

8.2.9 USB 3.0 £ %% U1 & W1 1a) &5 43 #r

fih VBUS L B 753 2 2K ?

o fEPC i, HATRIFERIEIEATXS

ffFJ USB 3.0 73 Hr A 4IGE 15 B il

I b — AR R RN, BB xHC 1383), #1771 xHCT debug log

8.2.10 USB3.0 Camera 1& % 5 % [ i &2 43 ¥

— % 5 USB MIDDR s 28 IR 2R A %
AT BL:


af://n1768
af://n1784
af://n1786
af://n1789
af://n1799

e ddr SE#800MHz;

o 7% USB QOS;

o fRAbuve driver FWTALEERE, Kmemepy R /ERE] N 5

o urb buffer { ] kmalloc 43t ZCBAIAM) dma_alloc_coherent/7 72

o WIRRKTERZEUVC Gadget, 1 ABIZA7SBLTXFIFO, $&mTXFIFORIR /I

8.3 PC UKz} jn) jH

Fif USB W44 2L7E PC _LIEH TAE# S 75 ZOREN Y, A Lkah & briE Bl 1, 1A L iR s e 7 ZA 4
LR S F RK MR &ERS] PC I, FEBIKSNEN A A%, 75200 At B ok
) 8
o AR A B E AT ARG I RK %4, 2P rockUSB IR S PC, FEAE
PC #if#i Fl RK V&% 11K UK 5) 2% B F DriverAssitant (RK3399 5% v4.4 S #) 2238 0KEh A4 fER
5% USB %%
o RK ik IEW a7, A% E HIEFTIF T USB debugging 10, RN 2Ll ADB [ %2
PC, [FFFFRETLE PC uiffi fH RK T & & 1155 %234 BhF DriverAssitant %¢%% ADB K315, A fg
AR F] ADB %45 .
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