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2.1.2 USB 2.0 Host HSIC fifi {1 H %
2.2 USB OTG g %
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1. MR

1.1 RK USB %l 28 7 &

Rockchip SOC i N B 24> USB &l #%, A [RIFEHI 2 HARMA, H7ES R TRM FE3RBGF4EE . BT
5y USB #2125 A {8 FHER M, P LAVE 5500 IR 7 R0 75 oK KAzl 3s BRI )5, € USB IE A 7 &
F N E I USB &Il 4 i sR 1-1 Pk

Z 1 - 1RK *F-& USB il #e51%
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2 1 3% 5 USB 2.0 HOST USB HSIC USB 3.0/2.0 OTG USB 2.0 OTG

A (EHCI/OHCI) (EHCI) (DWC3/xHCI) (DWC2)
RK3399Pro 2 1 2 0
RK3399 2 1 2 0
RK3368 1 1 0 1
RK3366 1 0 1 1
RK3328 1 0 1 1
RK3288 1 1 0 2 (OTG+
Host)
RK3228 3 0 0 1
RK312X 1 0 0 1
RK3188 1 1 0 1
RK30XX 1 0 0 1
RK3308 1 0 0 1
RK3326 0 0 0 1
RK1808 1 0 1 0
RK1108 1 0 0 1
PX30 1 0 0 1
RV1109 1 0 1 (OTG 2.0) 0
RV1126 1 0 1 (OTG 2.0) 0
RK3566 2 0 2 (OTG 2.0 + Host 3.0) 0
RK3568 2 0 2 (OTG 3.0+ Host 3.0) 0
SR 5 0 32x0TG3.0+ 0
1 x Host 3.0)
RK3588S 5 0 2(1x0TG3.0+ 0
1 x Host 3.0)
Note:

1 BA&H, Her N R SCR N MO USB #2145

2. £A%H, “EHCIOHCI” F/~iZ USB #2842 1 EHCI #5145 1 OHCI #5885 “DWC3/xHCI” &
7Ni% USB ] 28525 T DWC3 il 28 F1 xHCI 45 1) 5% ;

3. RK3288 CRF ML) DWC2 5l 4%, H A —> DWC2 3k OTG Uifg, FH4h—1 DWC2 H3CHF
Host Thfig;

4. RV1109/RV1126/RK3566 ] DWC3 OTG #% il #s R 3 #F OTG 2.0, A3HF OTG 3.0, WHP s R e
£F USB 2.0 480Mbps 1£ %

5. RK3588 11 RK3588S [ USB B [X 5% : RK3588S #Et RK3588 b 7 —4 Type-C1 (Bl: 1 /> USB
3.0 OTG controller + 1 /™ DP controller + 1 /> USB3.0/DP Combo PHY + 1 4> USB 2.0 PHY);



6. RK3588 Il RK3588S Host 3.0 #=#i|8% U R A ) USB30 2) R 7 #F USB 3.0 Thik, A FaE®
USB 2.0;

1.2 USB 2.0 Host

o FEAPE

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

L

1. SCHF % (480Mbps), 4=i# (12Mbps) A& (1.5Mbps), USB 2.0 Host 2 f1 & O HE B 4~ & 1-1 fr
TNo

USB2. 0 Host Controller

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

Port Routing Control

A

l UTMI+

USB2. 0 PHY

1 - 1 USB 2.0 Host 5] S 4E &

1.3 USB 2.0 OTG

o FAMIE
1. Universal Serial Bus Specification, Revision 2.0
o JFME

1. ¥ Host 1 Device FT;

2. 3ZFF OTG IDFE, FFiELt ID 5 H 3h P13 Host #5201 Device B =;

3. N3 EF ADP/SRP/HNP #4ii;

4. Host M A . & AMKH, Device #8520 R S Wi Al & iR =

5. Host #5037 9 4> #iE

6. Device 0 3CHF 9 M i (AOFEIG 0D , H, 44N IN S, 34> OUT i al, 2 4~ INJOUT M
IF1) iy 551 5

7. 3 HF 1024x35 bits N &6 FIFO;
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8. X FFW T DMA, FF H 7 #F scatter/gather ThfE;
9. FFBNASHC B A i A 1) FIFO R/hs
10. Device #3357 FFBCD (Battery Charging Detect);
11. 2 UART Bypass 2

USB OTG
USB BUS USB 0TG UTMI 2.0
2.0 PHY CONTROLLER

1 -2 USB 2.0 OTG HEK|

1.4 USB 3.0 OTG

o FAEMIE

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 F#fk

. 2 #F Control/Bulk(including stream)/Interrupt/Isochronous 1% % /7 2\

. USB 3.0 %K AT IN 1 OUT 154, %8k %] 8Gbps;

. IR TF 9247 (Descriptor Caching) A Tl X (Data Pre-fetching);

. Device SR IN i s A1 OUT i s B =15 2% .0 v F 1

- SCRFEAT E 340 ERDY A burst;

- SRR R E LS (bulk stream);

. 3ZFF USB 3.0 DRD (Dual-Role Device) 414 ;

. XHFFRYE OTG ID RSV Device F1 Host 1235

. R TSCRF Type-C B v, SCHF UFP/DFP M1 (52 i

. A 3ZFF SRP (session request protocol), HNP (hostnegotiation protocol) 1 RSP (Role Swap Protocol);

O 00 N O L A W N~

—_
=]

e USB 3.0 xHCI Host 41

R Z T LU 64 MNE

SRR R

. > USB 2.0 3t 1 F1—A> USB 3.0 3 5

. X FF USB 3.0/USB 2.0 I & &%, 5 58153 8Gbps;
- SCRFPRHERNFEIR ) xHCT 3R 35

. #843 H FF xHCI Debug Capability;

AN AW N =
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AHB Slave t ¢ﬁ}{1 Master

Bus Interface/List Mangement

¢ USB3 0TG t

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

¢ '

1 -3 USB 3.0 OTG #EE]

1.5 USB 2.0 PHY

USB 2.0 PHY 3Z#F 1 /> port F1 2 4> port FiFp & 1H, WIFE 1-4 &SR 2 4> port IHERE].

USB2. 0 Host USB3. 0 OTG
Control ler Controller
USB2. 0
PHY ¢ UTMI_IF ¢ UTMI_IF
Host Port OTG Port

G Y

1 -4USB2.0PHY HEH]

1. Host Port: @i UTMI+ %3] USB 2.0 Host #5128 ;
2. OTG Port: #iF UTMI+ #%E4 USB 3.0 8 USB 2.0 OTG #1241 USB 2.0 2 A,

1.6 USB 3.0 Type-C PHY

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

1. 3 ¥F USB 3.0 (Super-Speed only);
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2. S ¥¥ DisplayPort 1.3 (RBR, HBR and HBR2 data rates only);

3. 7 ¥ DisplayPort AUX iiifi;

4. 3 #F USB Type-C and DisplayPort Alt Mode;

5. 3 ¥F DisplayPort Alt Mode on TypeC A, B, C, D, E and F & I 4 fic;
6. S IE AN S TR AN 7 1)

AUX
PIPE IE
X0
TypeC PHY | LARKL
TXRX2
DPTX_IE
X3

1 - 5 Type-C PHY #E ]



2. USB T4 H1 %

2.1 USB 2.0 Host fifi {2 H1 B%

USB 2.0 Host 4 LB W F: USB 2.0 Host f1 USB 2.0 HSIC. 4R USB 2.0 Host A1 HSIC #i# F EHCI
2, (B4EF K USB 2.0 PHY AJE], JIt DA A6 A5 B i AN ]

2.1.1 USB 2.0 Host EHCI & OHCI Fifi {4 Bt 1%

USB 2.0 {) TAERH 851k 480MHz, it LA layout B 75 2RV &, USB EZR 9N 7-8MIL, fif 90QFH T
L, BIFEREELIFA O, U ERTHIE, EXP BT EARE HAMESEL.

X B DL RK3399 i85 F ) USB 2.0 Host fifi 4 F & i 1
1. USB 2.0 Host $% il 8 535 A 51 JHan B 2-1 fios

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

AG23
TYPECO_DP |~Ar5a TYPECO_DP

TYPECO DM ;T‘f M
TYPECD_ID :;33?} TYPECO 1D FEb

TYPECO_U2VBUSDET ((TYPECO_U2VBUSDET
AC31 1 2
E iR @=— USBO_RBIAS 11 |1-
USE PHYO RO402
1%
USB2 host] «ge— 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

B 2 - 1 USB 2.0 Host it /5 51 1

2. USB 2.0 Host VBUS [f4z iill H i Az 11 B B ] 2-2 FE 2-3 Firos
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U1900
VCCSV0_SYS SYB288CAA VCC5V0_HOSTO VCC5V0_HOSTCI
SOT 23 5 o ©

= vour [ AOSTO_DM ; "f‘zo
oo L2 I - Cloo HOSTOTF 3 :;:;'q-
VECEVO H[.).ST N ocs L2 - 77?02\1:;05 Enmo* %0902 crso_ o o - e
R1900 R1902 ESDS451N Conts u001|F &F |
100K 10K = ESD0402 xsnili XERISDSSQZF @ SB20A4_USB_A
RO402 RO402 ~ 16V 10V SOT_23 USB-HUB_PORTER="
o 5% o 5% “USB18007
* * 4 1L 1 4
P 2 - 2 USB 2.0 Host VBUSH2 il L #5142 11 HL it
AEG CLIGHT_INT_L
GPIO4_DO/PCIE_CLKREQMB_u [-ARa
GPIO4 D1/DP HOTPLUG d AHT »"-JCCSW HOST_EN

2 - 3 USB 2.0 Host VBUS GPIO #54i] J

2.1.2 USB 2.0 Host HSIC fifi {1 Hi i%

USB 2.0 HSIC (High Speed Inter Chip) /& F.f5 5 USB 2.0 AR A 55 (480Mbps) (I 1) &L, {#

F 240 MHz DDR {55, #MELATTN 50Q, il RELKEAERIL 10cm. & 2-4 FiR,
USIC_STROBE & 240MHz DDR 1554k, USIC DATA N##E4k, et 0.9V 1 1.2V, {55164
IbRAERLE A 1.2V, BRIR T REMIIFE, SRIELKEN 10em (4 551)

X B L RK3399 38 H 7 USB 2.0 HSIC fif {2 F 2% e it Aol

USIC_STROBE
USIC_DATA

Usic_AvDD_ove FAB25 ovppove_usic

USIC_AVDD_1v2 MGC1V2 usic

2 - 4 USB 2.0 HSIC Fiif F B%

2.2 USB OTG fifi {2 H1 %

2.2.1 USB 2.0 OTG fifi {4 1 %

USB 2.0 OTG < Tg15 5

e OTG_DP/OTG_DM: USB Z45 5 D+/D-, REAERETL LHEEL2.2Q FIHH.

e USB DET: #iAfE5, 4 OTG fE N Peripheral mode I}, F-F#:ill USB J& 5% % Host (#1: PC

Host) Bi# USB 7iHi#t. BRUNMKHEE 0V. 4% #H] Host B3 USB 7o HEZRET, AmiHF 3.0 ~
32V,
o USB_ID: fiAN{5"5, FTHIWI# A Host mode 53 Peripheral mode. ERINAEHT 1.8V GEF

WHHim ) » OTG {EA Peripheral mode. 4% A\ OTG-Host Zk4if}, USB_ID &#Hi ik, USB

Pl g 2R USB_ID BRI, H 30K OTG D)4y Host mode.

« USB_RBIAS: USB 2.0 PHY 7R BHEE o BH . 1% FPH P BHAA < 52m0 USB 155 IIMEE, BT LA ™ 4%

218 SDK 275 Jif 24 & (1) FEABE e 1T o
e VCC5V0 OTG: *4 OTG T.AFTF Peripheral mode I}, VCC5V0 OTG #& USB_DET [\ NS 5
24 OTG LAET Host mode i}, VCC5V0 OTG %t VBUS 5V 45 USB #h¥X.
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USB 2.0 OTG PHY it HIF: USB_AVDD_1V0, USB_AVDD_1V8, USB_AVDD_3V3.

USB 2.0 OTG FfiA; s & 2-5 ~ & 2-8 il

U1000E
USE_OTG DM ﬁ;u § TG_DM
USE_OTG_DP [~13 $ TG_DP
USB_VBUS [3 < DET
USE_ID SB_ID
¥12
USB_HOST_DM [ars >2 ;;BSB HOST_DM
USE_HOST DP SB_HOST DP
AAT1__R14001
USB_RBIAS S I
USB AVDD 1vo U312 USB_AVDD_1VR1401 1R 1 . A 2 ROBO3 1% NDD_ 1V
Vi3 USE AYDD TVER1402 D4R 1 7 RO603 1% W
USB_AVDD_1V8 M3 USE_ATDD 3VR1403 01R T wavn 2 ROBOI 1% oveLe 1
USE_AVDD 33 : A OVCCAVO_PMU
c1400 | c1401 | Cc1402
P30 ~| 100nF™| 100nFT| 100nF

2-5USB 2.0 OTG 5 B 5|

—y5R T —X5R 5R
I 16V 16V 16V
M coao2™ coao2™| cosoz

- - - VCC5V0_OTG
LN '1)
- 1 R2500
s 5V 5ot o
> DM |37 57C DP1
> EI’E 4 USE D
5
U - - N
' " T ED2500 U2501 ~| cas01
ESD5451 | N/ \/ [EsDs302F I ——10uF
ESD0402 SOT_23 | o X5R
| 6.3V
o | . | C0603
OTG DM 1 2 OTG DM1
RZ504 6 YRR0402 5%
4 3 FB2500
\AANE ™ G0R-100M0 NP
2 1 L0B03D
OTG DP 1 2 OTG DP1
¢ Ro505 V4 YRR0402 5%

K 2-6 USB 2.0 OTG 1 H1i%



VCCEVD_OTG

T R2500 2 % 1 _R0O402 5% - USB DET

—

R2502 | ©2500
_ 18K =—=100nF
C2501 1% | X5R
——10uF | RO402 16V
| X5R 0402
6.3V
COB03
& 2-7 USB 2.0 OTG VBUS DET 4} J HiL i
Vee ayn  VCC5VO_SYS VCCSV0_OTG
Lo o]
_ U2500
SYB280AAC
2501 TTO107CW 3031
T ¢+—N vour |-
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 59,
— C0402 o Rrog02
~ X5R
16V

2-8 USB 2.0 OTG VBUS DRV Hi %

2.2.2 USB 3.0 OTG i f4: i %

L RK3399 USB 3.0 OTG Type-C fifif: H & 5 1+ 15 .

RK3399 USB 3.0 OTG .4 USB 3.0 OTG Zhfg, H.Ja F3% USB 2.0 OTG IhfE, fAAEHEF N
5Gbps, YIEEEZIN Type-C, SCRFIERIE. fEAEHZ 71, USB 3.0 SCHFKIE 3 KNI Z 554
11 5&) PCB. 5Gbps 15 S EK L8 R M2 2 05 5 07 S5, M55 5 g T30 b s T4

] 2 o

Al A2 A3 A4 AS
GND | TX1+ | TX1- | Veus 1 D+ D- SBU1 | Weus | RX2- | RX2+ | GND

3

AT AR AG AlD All Al12

GMND RX1+ | RX1- | Vaus | SBU2 D~ D+ cc2 Veus | TH2- | T2+ | GND

Bl2 B11 B10 (] BE a7

3

BS Bl B3 B2 B1
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HYBRID TH and BMT
COMNECTOR

2 - 9 Type-C #115E X

RED-MOUNT

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

TYPEC1_TX1P
TYPEC1_TX1N

(CTYPECA_RX1P
JOTYPEC1 RXIN

TYPEC1_TX2P
TYPEC1_TXZN

((TYPEC1 RX2P
JPTYPEC1 RX2N

AF20  TYPEC1_RCLKFP TP 1403
AD20 YPECT_RCLEN 8 P1405

AH21 AP TYPEC1 CC1 ~TP1410
AF21 AP TYPECT CC2 81?1411
AK29
TYPEC1_SBU1
ALZ9 ; TYPEC1_SBU2
% TYPEC1_SBU1_DC
TYPEC1_SBU2_DC
19 TYPECT UBVEUSHRIBT4TE e
T RI406 1 402 1%
AG21 R14081 7 RD402 1% |||.

TYPEC1_REXT_CC

TYPEC1_AVDD_0W9_1 bwﬁﬁ_mﬂﬂ_m
TYPEC1_AVDD_0V9_2

| AA21  SUSE_AVDD_1vE
| AB21  ~USB_AVDD_3V3

TYPECA_AVDD_1VE

TYPEC1_AVDD_3V3

& 2 - 10 RK3399 USB 3.0 OTG {5 /5 51 4



USE TYPEC 115H0

VBUS_TYPEG_C10 ; VBUS_1
S| VBUS 2
+—&5| vBUS 3
TVEECT SRIN C20001 || 2 100nF CO201 XSR1OV_ TYPECT ALKP VBLS 4
I ¢ C20011 |
e 5 T L b e— 3
R20011 2 Revd 5% - - TYPEGITCCZ s
TYPECH_S8U1_OC ! 1 S »
TYPEC1 S8U2DC Ratosg R | e
Ro201% Ro201 sBU2
o 5% o 5% TYPEC_DM A7 | owt
= = TYPECT_DP N
) ° 5| OM2
o2
TYPECT_TX1 1 .
TYPEC_TX1 I SSTXIN »
HOLE_1 s
TYPEG BTThGSRXI_N HOLE 2 R
TP RA1P
C20041 || 2 1DO0F CO201 XSR 10V TYPECITXZN B3
TYRECH_TX2N 2 —F50051 | [ 2_100nF CO201 X5R 10V TYPECITAZP B2 x2 N
TYPECIZTX2 { Xz P -
Ate] GND_E1 [ Ex
TYPECH ] 287 o Sl e
TYPECT_Rx2P SSRIz N G 2
- _E3 "Eg
A GND B4 53
-2 eno GMDES | oo
BY | GhD2 GMD_EE 57
| GND3 GNDET [
GND4 GND_EE

VBUS_TYPEC_C10

|||

2 - 11 RK3399 USB 3.0 OTG Type-C

O

FUSB302ZMPX
MLP14_2R50XZR50X0RB0
PEC1_CC1 10 2
&
1 Tl g::_::? VBUS ————OWBUS_TYPEC_C1
— 12
TYFEC1 CCZ2 1 ot 1 VCOMNM_12 jﬂ?ﬂuﬁﬁ‘-’_l YPEC1
14 — 13
T— CcCc2 14 VCOMNM_13
ca2102 c2103 4
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3. 1% USB it &

USB AEER (110 BB SR A7 AN L e AL B e B 75—, DL arm64 BLAg IR 1 e B o il
FABNIE

make ARCH=armé64 rockchip defconfig

##% Kernel fic & :

make ARCH=arm64 menuconfig

TRA7 default L E :

make ARCH=arm64 savedefconfig

{RAF default FC &, #AJ5H defconfig # #t rockchip defconfig.

3.1 USB PHY CONFIG

USB PHY #EHUAC & AL T
Device Drivers --->
PHY Subsystem --->

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

<*> Rockchip INNO USB 3.0 PHY Driver

USB 2.0 PHY {## H 2 Innosilicon IP, Jt AR 4% “Rockchip INNO USB2PHY Driver”,
RK3399 RK3366 USB 3.0 PHY 8 FH f{) /& Type-C, It AR 1% F:“Rockehip TYPEC PHY Driver”.
RK3328 USB 3.0 PHY 1 Jf] f{)/& Innosilicon USB 3.0 PHY, JTLAN i $%:

“Rockchip INNO USB 3.0 PHY Driver”

3.2 USB Host CONFIG

USB Host # R f it & 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

<k > Generic OHCI driver for a platform device

ik | USB Support JilJ& A4 RESCRF USB B IFHEAT #E— P I H .«

R FE E S FF USB Host, #4675 ik | <*>Supportfor Host-side USB 1, #XJ5 x84 K ) Host 1511
FiE, Hrd, USBHost 1.1 % OHCI Driver Bt &, USB Host 2.0 i%#% EHCI Driver Bt &, USB Host 3.0
%% xHCI Driver Ft & .

L L RK3308 [ default config  (rk3308_linux_defconfig) A T #BT A%, BRilZ disable USB
Host, #I5E 3 #F USB 2.0 Host FI#H2< USB 4%, 7 Z:56F-3)) enable EHCI Driver BiLE, A/55% USB.
S CONFIG, fHEBEXS M USB #ME KN,

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 #HBCE 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)

[
[
[
[
[ Ethernet Control Model (CDC ECM) subset
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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- & BRINSZFF RNDIS. MTP. PTP. Accessory. ADB. MIDI. Audio %5 Gadget Jhit. JFR#H

] DUARIE SEBR7= M 753K, enable 5 £ ) USB Gadget Thit, {HFEN, 7 ZEAZM init 34
(init.rk30board.usb.rc I init.usb.configfs.rc)

3.5 USB %} % CONFIG

3.5.1 Mass Storage Class CONFIG

U )BT SCSI %%, FrUAERLE USB BB B Zi & SCSI ik,

Device Drivers —--->
SCSI device support --->
<*> SCSI device support
[ ] SCSI: use blk-mg I/O 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 ----
[ ] SCSI Device Handlers ----

fit & 5€ SCSI Device Support f&, A LA7E USB Support F#KE 40 Nk, & -RIAT,
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Device Driver --->
[*] USB support --->
<*> USB Mass Storage support

3.5.2 USB Serial Converter CONFIG

e ¥ ¥F USB 3G Modem
USB 3G Modem 1§ )2 USB ¥ & [, Aff FH B 75 205k b an Rk ol

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

<F> USB driver for GSM and CDMA modems

It4h, USB 3G Modem & 7 EA# 68 PPP 445 AUAH < & i :

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

LW PPP (point-to-point protocol) support

LW PPP BSD-Compress compression

<k> PPP Deflate compression

[*] PPP filtering

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

<k > PPP over Ethernet

LW PPP over L2TP

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

<*> PPP support for async serial ports
<EF> PPP support for sync tty ports

o Y FFPL2303

R EAFH PL2303 i BB O, FEIEPR W N IET, [FIRT FFE disable “USB driver for GSM
and CDMA modems”, 5, PL2303 7] fg <=4 i%i1 515 USB 3G modem.

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

<*> USB Prolific 2303 Single Port Serial Driver

e ¥ USB GPS

RS #E USB GPS, 11 u-blox 6 - GPS Receiver %%, T2k H00 FikIR.
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Device Drivers --->
[*] USB support --->
[*] USB Modem (CDC ACM) support

3.5.3 USB HID CONFIG

USB# i RC B I F -

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

3.5.4 USB Net CONFIG

e USB Bluetooth CONFIG

[*] Networking support --->

<*> Bluetooth subsystem support --->

Bluetooth device drivers --->

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

+ USB Wifi CONFIG
I B Vendor AL XN ATAL & .
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 (iPag, ...)

[%] 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 VL6000 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

IR 7 USB HUB, i34 “Disable external HUBs” B0 B 1% 1 245

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

=] Disable external hubs

HAE TR B USB &8 A%, 40 GPS, Printer 5, A W8T % Vendor EHIIKZN, WA T HE
FEARAER) WIS, T TR R A, T E BRI R Linux XHZ &SR B0 T/E, RK
FEIFTRFRER, WHESE.
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4. USB DTS Fit & i)t B

4.1 USB PHY DTS

USB PHY 43>y USB 2.0 PHY A1 USB 3.0 PHY #Fh. XFh PHY & ARSI, JF HASRM 2R R,
Fr UL 2 B & DTS,

Note: RK3399 it /¥ USB PHY DTS At & Wi RiG HE 4, 155 30k:
{Rockchip RK3399 Developer Guide USB_DTS CN»)

4.1.1 USB 2.0 PHY DTS

Rockchip 25156 /7, FEEAd PR USB 2.0 PHY IP: Innosilicon IP A1 Synopsis IP. X FFH IP FRE 15 11
ANE, FrUAX R PHY DTS BCE A E . Rockchip R %145 USB 2.0 PHY KB40 H 112 Innosilicon
1P,

1. USB 2.0 PHY DTS it & kY
Innosilicon USB 2.0 PHY DTS At & (RS (G& H T Bk RK3188/RK3288 Z A F)
Documentation/devicetree/bindings/phy/phy-rockchip-inno-usb2.txt
Synopsis USB 2.0 PHY DTS ft & 3C# (i& H T RK3188/RK3288 it /1)
Documentation/devicetree/bindings/phy/rockchip-usb-phy.txt

2. USB 2.0 PHY DTS 5L 5
PL RK3399 USB 2.0 PHY0 DTS J9i .

e USB2.0PHY &7 si: RK3399 USB 2.0 PHY AFfF#+fii T GRF #itk, JrLUEH GRF 1 5ifE N USB
2.0 PHY HIACHT s, 7E PHY 6z, ] GRF #ubibAEoh PHY B5Ethhl .

e USB2.0 PHY 774%: RK3399 USB 2.0 PHY /& —/~CombPhy, & T —/> OTG port 1 —~> Host
port, XPA port L5 PHY Z%H4f. [N, DTS ik ZEC E 480 MHz %t &b, iZmH 4 n] L4
25 USB 2. 0 Host #51| 85 508 1 v HoA A5 H 480MHz I £ (R ARER

e USB2.0PHY F7isi: PHY [ OTG port Al —4> Host port 73—+ fi. HH, “otg-port”
X OTG port, “host-port” %f % Host port, %> port 75 E A0 B ML s, X8 bW F 2 AT
USB (1342 5B AR«

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";

X§ T Host port 1 OTG port Host #5X, 752y USB At it 5V hhi iy, FrPAIRATEAE DTS i E

USB VBUS 5V,

R PL RK3399 USB 2.0 Host VBUS regulator [{] DTS Bt & 4.

RK3399 USB 2.0 Host VBUS #7204 :  GPIO Hif, NIfHEAE VBUS 5V i, GPIO Fufik, WSEH]
VBUS 5V %t . DTS #{#H regulator 1775, RKELHE GPIO. ', JEM "regulator-always-on" £, #

GiRshjE, #iiiE GPIO LUERE VBUS 5V fith, ER RG K.

vce5v0 host: vecS5vO-host-regulator {
compatible = "regulator-fixed";
enable-active-high;
gpio = <s&gpio4 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 B “u2phy0_host” 5 £ /)& % “phy-supply” 4 “vee5v0_host”, iXFfE, PHY HEZLH Core 102l 2 H 3l

fEMTiZE M, FHEH USB VBUS XM K] GPIO.



u2phy0 host: host-port {

phy-supply = <&vcc5v0 host>;

status = "okay";

4.1.2 USB 3.0 PHY DTS

Rockchip R, FEAFH =Fh USB 3.0 PHY IP: Type-C PHY IP, Innosilicon USB 3.0 PHY IP fil
Innosilicon USB 3.0 CombPhy IP. X =Ff IP FfE{F B vHAN ], BT DO RifY) PHY DTS At B A

1. USB 3.0 PHY DTS it & kY

Type-C PHY DTS At B 3R (HT RK3399/RK3399Pro 5 /1)
Documentation/devicetree/bindings/phy/phy-rockchip-typec.txt

Innosilicon USB 3.0 PHY DTS Ft & 4 (FF RK3228H/RK3328 its F)
Documentation/devicetree/bindings/phy/phy-rockchip-inno-usb3.txt
Innosilicon USB 3.0 CombPhy At B 344 (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 =24

2L RK3399 Type-CO USB 3.0 PHY 4

Type-C PHY Fi—~ USB 3.0 SuperSpeed PHY F1—~ DisplayPort Transmit PHY # k. K, Type-C PHY
FIET A “tephy0 ” FEE T AT 5 “tcphy0_dp” F1 “tcphy0 _usb3”, Z3%%f 5 DP PHY F1 USB 3.0
PHY .

FE DTS J@ kvt

rockchip,grf : phandle to the syscon managing the "general register files" .
rockchip,typec-conn-dir : 5] Type-C 1E ¢ 1] [ 25 47 23 it & 5
rockchip,usb3tousb2-en : 515 & USB 3.0 L{E7E USB 2. 0 only 2 /7 25L& ;
rockchip,external-psm : % il Type-C PHY FJ#E psm B8 ) 25 47 25 i & 5
rockchip,pipe-status : £¥1f] Type-C PHY pipe RS 1 F 725 BL & 5
rockchip,uphy-dp-sel : £# Type-C PHY SZ£F DP HIZFf7 2L & ;

tcphyO: phy@f£f7c0000 {

compatible = "rockchip,rk3399-typec-phy";
reg = <0x0 0xff7c0000 0x0 0x40000>;
rockchip,grf = <&grf>;
#phy-cells = <1>;
clocks = <&cru SCLK UPHYO TCPDCORE>,

<&cru SCLK_UPHY0 TCPDPHY REF>;
clock-names = "tcpdcore", "tcpdphy-ref";
assigned-clocks = <&cru SCLK UPHY(0 TCPDCORE>;
assigned-clock-rates = <50000000>;
power-domains = <&power RK3399 PD TCPDO>;
resets = <&cru SRST UPHYO0>,

<&cru SRST UPHYO PIPE L0O>,

<&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 = <0xeb5cO0 0 0>;
rockchip,uphy-dp-sel = <0x6268 19 19>;

status = "disabled";

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

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

Note: < Ck4 R 8] T RK3399 USB 3.0 Type-C PHY 7E DTSI T HIBCE , s<br b, 7E DTS ks —#o
FRBCE, B35 BLE Type-C PHY M extcon JE1E, BLE CC 7 (FUSB302) HIfEff @ k4. EfkiE3
EBWEE

{Rockchip RK3399 Developer Guide USB_CN)

4.2 USB 2.0 # i 2% DTS

Rockehip:th - FH 7280 AR 4E44 (1) USB 2.0 $5 1] 2%

e EHCI (Enhanced Host Controller Interfac, only support USB 2.0) A1 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)

N3 T X R AN R 2244 1) USB 2.0 42 8| #8DTSHEAT B HA
4.2.1 USB 2.0 Host 3= 2% DTS

1. USB 2.0 Host 4% ffi| 45 DTS Fc B 3%
Documentation/devicetree/bindings/usb/usb-ehci.txt
Documentation/devicetree/bindings/usb/usb-ohci.txt

2. USB 2.0 Host #z | #% DTS 5251
L RK3399 USB 2.0 Host0 #%i| %% (EHCI & OHCI) DTS A .

Hrf, EHCI #4123 compatible [ %€}y “generic-ehci”, OHCI % il 28 ] compatible [ 5€ N “generic-
ohci”. FFH., EHCI Al OHCI & FF#£1¥) clocks f1 phys. J&YE “power-domains” FEAS A F0C 4B 7 2T
B, RAMER P USB 2.0 Host #5185 3 #F power-domains JJRERT, A 75 ZMCE 1% JE 1.

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 HOSTO>, <&cru HCLK HOSTO ARB>,
<scru SCLK_USBPHY0 480M SRC>;

clock-names = "hclk hostO", "hclk host0O 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 #=#2% DTS

1. USB 2.0 OTG #% | #5 DTS BC & 1Y

USB 2.0 OTG 1] DWC2 #&#il#%, 7E Linux-4.4 ]+, DWC2 # 28 IK30E P RAS (dwe2 JRE) A
dwc_otg_310 3x3l), HH, dwe otg 310 WKZZ IHMCARIIKE), R RK3288/RK3368 &5 i . MMifE
Linux-4.19 W, B8 (1) DWC2 il &5 IS #RAE A dwe2 BRBIARAS, AR IR dwe_otg 310
97 o

dwe2 IRFNXF M) DTS Bo & 308 & H T Linux-4.4 K HT N Z)

Documentation/devicetree/bindings/usb/dwc2.txt

Documentation/devicetree/bindings/usb/generic.txt
dwc_otg_310 JXBXJ ML) DTS BeE SO (& A T Linux-4.4 }#% RK3288/RK3368 1)
Documentation/devicetree/bindings/usb/rockchip-usb.txt
2. USB 2.0 OTG # il #% DTS =L
PA RK3328 USB 2.0 OTG DTS (&R dwe2 K30 A, FZEJEMHEMT:

o dr mode: WNIFECEN "host", "peripheral" B "otg";

o grx-fifo-size: FCE Gadget mode [ rx fifo K/h;

o g-np-tx-fifo-size: FLE Gadget mode ] non-periodic tx fifo K/;

o g-tx-fifo-size: FCE Gadget mode FIREAS IN Ui i 1 tx fifo K/ (i & 0 BRAM)
o g-use-dma: f#{iE Gadget XN H DMA 1£4i;

e phys: FCE PHY iri;

e phy-names: WZACLE A "usb2-phy".

Hrr, “gnp-tx-fifo-size” , “g-rx-fifo-size” Fl“g-tx-fifo-size” F T Device # X N fifo Al &, W LARYE™=
i SEPR ) USB Device N FH 7 SRIFATIE L, HARUCIIWT

1. “g-np-tx-fifo-size” L & Device 13 i 0 fifo, #EWLEEH 16 (FA7: 4Bytes)s
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2. “g-rx-fifo-size” Bt & Device OUT ¥ & 142U fifo, BT OUT ¥ M L= —AMEIR fifo, #ZINEE N
275 (P 4Bytes);

3. “g-tx-fifo-size” AL & Device IN ¥ ji I & 1% fifo, &A™ IN o & — & FARIRIE fifo. 7] LURYESZPR
fHF 0 IN o S E R B AN Y x-fifo. BCE tx-fifo I, A AR

1. tx-fifo ANGE/N T EP max-packet;
2. tx-fifo #OK, fEHtEReay, ArCAWR wx-fifo £ K, @NECE N EP max-packet [¥) 2 58
EN:

usb20 otg: usb@ff580000 ({
compatible = "rockchip, rk3328-usb", "rockchip,rk3066-usb",
"snps,dwc2";
reg = <0x0 0xff580000 0x0 0x40000>;
interrupts = <GIC_SPI 23 IRQ TYPE LEVEL HIGH>;
clocks = <scru 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 #= il 2% DTS

4.3.1 USB 3.0 Host 3% %% DTS

USB 3.0 Host % #85 xHCI, KT DWC3 OTGIP 1, FrUAAHBMEEE dts, A FHEEE DWC3 ¥
£, JFHBE DWC3 /) dr_mode J&™ A dr mode = "otg"=X# dr _mode = "host", R LA At xHCI 4]
2%,

4.3.2 USB 3.0 OTG % 2% DTS

1. USB 3.0 OTG %z ffill #% DTS i & Y4

USB 3.0 OTG 14/ DWC3 ##1%%, K29 Linux-4.19 USB DWC3 #5428 IR ZNAH L Linux-4.4 347 7 8K
T2 (AR ZER 5, 255 USB 3.0 OTG il #5 Uk a) I 72, FrLA Linux-4.4 F1 Linux-4.19 A2 58 1 P #%
WA [ USB 3.0 OTG DTS Bt B A [F .

Linux-4.4 USB 3.0 OTG i #% DTS It B R4

e Documentation/devicetree/bindings/usb/dwe3.txt (DWC3 ¥ il#% HiE F & e & 1 i)

e Documentation/devicetree/bindings/usb/generic.txt (USB ¥l 2% i F & P & 1)

e Documentation/devicetree/bindings/usb/rockchip,dwe3.txt (&M T RK3399/RK1808)

® Documentation/devicetree/bindings/usb/rockchip-inno,dwc3.txt (4§ﬁﬁﬂ:
RK3328/RK3228H)


af://n654
af://n655
af://n657

Linux-4.19 } FEH A USB 3.0 OTG il DTS Bt B T4

e Documentation/devicetree/bindings/usb/dwc3.txt (DWC3 ¥4l 5% 138 F Jm MERC & 1 HH)

e Documentation/devicetree/bindings/usb/generic.txt (USB $%#l %A H & MR & i 1)

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

Linux-4.4 5 4.19 USB 3.0 = il #% DTS Bt & I Z 5= /&5 1

o DWC3 ] power-domains JEPE, resets JE M, extcon JBYE SIS E AR, 1E Linux-4.4 W%, X=4>
JE A2 TIAE DWC3 #5185 (1952717 £ (usbdrd3), WM7E Linux-4.19 W%, X=/NEMEF2] T DWC3
i 28 B 15 2 (usbdrd_dwe3);

o 7EHCE Type-C to Type-A USB 2.0/3.0 OTG DTS I}, Linux-4.19 W% 755 4E USB f2 1 4% 715 &
(usbdrd_dwc3) HHG /N extcon JEPEMELE, A BESCRFAT )4 OTG £\, 1M Linux-4.4 W% oI
K

2. USB 3.0 OTG #z il #% DTS =24
LA Linux-4.4 RK3399 USB 3.0 OTG DTS A~/

USB 3.0 OTG DTS .1 1 75 & “usbdrd3_0” #1775 i “usbdrd_dwe3_07. 1, F&T RK3328/RK3228H
A, BT SZFF DWC3 #5528 0, AT M0 compatible #BE NI “rockchip,rk3399-dwe3”. Frg & A 11
717 51 compatible #HLE A “snps,dwe3”. S RBIEAE, FCE S HAHRHENE, W: clocks,
power-domains, reset. F 1 s KMERZE, FCEIEHISARAEN, HPm quirk BYE, SHTFIESH
ft) DWC3 £z #5 .

usbdrd3 0: usb0 ({
compatible = "rockchip, rk3399-dwc3";
clocks = <&cru SCLK USB30TGO REF>, <&cru SCLK USB30TGO SUSPEND>,
<&cru ACLK USB30TGO>, <&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 Y5 H &

5.1 Linux USB LX) 2

Linux USB Wh U2 — N4 ZHIZEK), a0 B 5-1 fios, ACils2 USB Device 3¥a), £7i214& USB Host 3%
31, fJiKJE R Rockehip R85 AN A USB 5l #F1 PHY HIIKZ]

Linux USB Host/Device Application

drivers/ush/gadget/function

it

libusb

it

Filesystem/Audio/ USB Devio
Video/:+* frameworks driver

driversfusb/core/devio.c
soundfusby/.
drivers/mediafusb/uve/.

8

w

Gadget function driver Host Class driver

driversfush/storage

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

drivers/ush/gadget/compeosite.c
drivers/usb/gadget/configfs.c
drivers/usb/gadget/udc/.

i 2L

\_/"‘_‘\

S e Host core (Hub driver)

\L/_\\

drivers/usb/core

UDC core

drivers/usb/fdwc2/.
drivers/usb/dwc3/.
drivers/usb/dwc_otg_310/.(legacy)

it L

\f‘\

driversfusb/hostfehci®.c

DWC2/DWC3 Controller
Device driver

EHCI/OHCI/xHCI/DWC2
Controller Host driver

driversfusb/host/ohci*.c
drivers/usb/host/xhci®*.c

l: l:

USB 2.0/3.0 PHY driver

drivers/usb/dwe2/._..

drivers/phy/reckchip/phy-rockchip-inna-usb2.c
drivers/phy/reckchip/phy-rockchip-inna-usb3 ¢
drivers/phy/rackchip/phy-rockchip-typec.c

5-1 Linux USB ZEZN 2244

5.2 USB PHY K5 IT &

ARFEAT, FEX PHY HORENACABEAT T E AR, iR TR 2 AR T PHY HOREFHESE. A A7 a5 i
B, E5HBEEELE, 25X (Rockchip Developer Guide Linux USB PHY CN) .

5.2.1 USB 2.0 PHY IXZ - &

Rockchip Rt FEAF AP FH USB 2.0 PHY IP: Innosilicon IP il Synopsis IP. X FFF IP FRE44 5t
ANFE, FrUAFE ALK USB PHY K30, [Fl, f#MH[E—F USB 2.0 PHY IP KR40, EAFR—
USB 2.0 PHY 4¢3y, A& #A —>% K USB 2.0 PHY 3.

1. USB 2.0 PHY X & 1 fi5 % 4%

e Innosilicon USB 2.0 PHY ZRzh{RH5

drivers/phy/phy-rockchip-inno-usb2.c

« Synopsis USB 2.0 PHY JEZ/%HT (Fi T- RK3188/RK3288)


af://n693
af://n694
af://n698
af://n700

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

2 & 31| H § K #6431 Rockehip SoC (B 7 RK3188/RK 328841k #iffi ] Innosilicon 1P, FT LA & %5 & 25 4
21 Innosilicon IP.

2. Innosilicon USB 2.0 PHY IP %} %

o SEAFFE USB 2.0 #iiE

o SCHF 480Mbps/12Mbps/1.5Mbps Hdf &4

o CFF USB 2.0 i & LA AT MR

o Y 1A PHY 1 4 port, B 1 PHY 2 4 ports (1 4 OTG port #1 1 4™ Host port)
e OTG Port 37 FF Device/Host P FE

o Y ¥F Battery Charge 1.2 F{y5

3. USB 2.0 PHY & ZE 45 # {k

USB 2.0 PHY IKzh, 5 —AEHE L5874k rockehip_usb2phy_cfg, = ZAE A& #:1E USB PHY L7
F2%, FERIN—AH 1Y Innosilicon USB 2.0 PHY ¥ SCRERIT, 3B AR 2 B e B 5t 1K)
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 £ A% 2 B RH U T

e reg: USBPHY £ T GRF fErh 1w hhl, Zhhl5 DTS USB 2.0 PHY XJ R[] reg Mk N — 3K,
fEFZ UGS DTS PHY Al BRE0 1) PHY (ML H ;

e num ports: & USBPHY S ##¥ port . Lbin, 3ZHF OTG port A1 Host port, I num ports 24
2;

e phy tuning: AT USBPHY {55 MiA%, k. #REFnE, e SiREs;

o clkout ctl: %] USB PHY 480MHz % Hi i 4

o port_cfgs: USB PHY port [{] 25 172 HiC & ;

o chg det: 7 FLR AR DG 1) 25 A7 A G B

4. USB 2.0 PHY R &ML
USB 2.0 PHY £ =4~ work, 433 T ALEEAS B FPARASHL -

e rockchip_chg_detect work: F-F OTG port Device mode 78 LGN THHE;

* rockchip_usb2phy otg sm work: FT OTG port FIZEERSEIN, LRI PHY HEN/GRH
suspend;

e rockchip_usb2phy sm_work: F T Host port FIZERRAI, LPLAA= K] PHY #E A/iR H suspend;

UREHACRG H, E B T A N T dev_dbg log, T LT 825 B WA S B AN IF i R b IR S HLER B
5. USB 2.0 PHY IR 5 & S

PL RK3399 USB 2.0 PHY 3Kzl & Al .



RK3399 X RFF ML USB 2.0 PHY . Jf H., 4> PHY #E &A™ port: OTG port F1 Host port.
#1, OTG port 1T USB 3.0 OTG controller [FJUSB2 #543, 5 Type-C USB 3.0 PHY 4.5 % 1] Type-C 1)
fit. Host port /1 FUSB 2.0 Host % il #% . E A& 1k3399 phy cfgs L5AAARARES 1R

Hrr, port cfgs THIZFAERE, T PHY suspend mode I%H]. VBUS HSERZAS I . OTG ID HAF
RAMRTI . DP/DM £k b B POIRAS PRI AE o RN B BARThRE UL, 1 25 DK 45 K 14 B 573 17
o

static const struct rockchip usb2phy cfg rk3399 phy cfgs[] = {
{
.reg = 0xe450,
.num_ports = 2,
.phy tuning = rk3399 usb2phy tuning,
.clkout ctl = { Oxed50, 4, 4, 1, 0 },
.port cfgs = {
[USB2PHY PORT OTG] = {
.phy sus = { Oxe454, 8, 0, 0x052, 0xldl },
.bvalid det en = { 0Oxe3cO, 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 },
.idfall det en = { Oxe3cO, 5, 5, 0, 1 },
.idfall det st = { Oxe3e0, 5, 5, 0, 1 },
.idfall det clr = { 0xe3d0, 5, 5, 0, 1 },
.idrise det en = { Oxe3cO, 4, 4, 0, 1 },
.idrise det st = { Oxe3e0, 4, 4, 0, 1 },
.idrise det clr = { 0Oxe3dO, 4, 4, 0, 1 },
.1s det en = { 0xe3cO0, 2, 2, 0, 1 },
.1s _det st = { Oxe3e0, 2, 2, 0, 1},
.1s det clr = { Oxe3d0, 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 1},
.vbus det en = { 0x449c, 15, 15, 1, 0 1},
by
[USB2PHY PORT HOST] = {
.phy sus = { Oxe458, 1, 0, 0x2, 0x1 1},
.1s det en = { 0xe3c0, 6, 6, 0, 1 },
.1s _det st = { Oxe3e0, 6, 6, 0, 1 1},
.1s det clr = { Oxe3d0, 6, 6, 0, 1 1},
.utmi 1s = { Oxe2ac, 22, 21, 0, 1 },
.utmi hstdet = { Oxe2ac, 23, 23, 0, 1}

.chg det = {

Oxe450, 10, 10, 0, 1 1},
Oxed450, 12, 12, 0, 1 1},

.rdm pdwn_en =

.opmode = { Oxed454, 3, 0, 5, 1 1},
.cp_det = { Oxe2ac, 2, 2, 0, 1 1},
.dcp det = { Oxe2ac, 1, 1, 0, 1 1},
.dp_det = { Oxe2ac, 0, 0, 0, 1 13},
.idm sink en = { Oxe450, 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 },
}y
by
{
.reg = 0xe460,
.num_ports = 2,
.phy tuning = rk3399 usb2phy tuning,
.clkout ctl = { Oxed4o60, 4, 4, 1, 0},
.port cfgs = {
[USB2PHY PORT OTG] {
.phy sus { Oxed4o64, 8, 0, 0x052, Ox1dl 1},
.bvalid det en = { Oxe3cO, 8, 8, 0, 1 },
.bvalid det st = { Oxe3e0, 8, 8, 0, 1 },
.bvalid det clr = { 0Oxe3d0, 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 = { 0Oxe3cO, 9, 9, 0, 1 },
.idrise det st = { Oxe3e0, 9, 9, 0, 1 },
.idrise det clr = { 0Oxe3d0, 9, 9, 0, 1 },
.1s _det en = { 0xe3cO, 7, 7, 0, 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 },
.utmi bvalid = { Oxe2ac, 1lo6, 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},
by
[USB2PHY PORT HOST] = {
.phy sus = { Oxed68, 1, 0, 0x2, Ox1 },
.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 1},
.utmi hstdet = { Oxe2ac, 27, 27, 0, 1 }
1y
.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 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 = { Oxe4d60, 10, 10, 0, 1 },
.vdm_src_en = { Oxe460, 12, 12, 0, 1 },
.vdp_ src_en = { Oxed60, 11, 11, , 13,

by
s

{ /* sentinel */

6. USB 2.0 PHY i3 0

}



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

driver override modalias otg mode power uevent

"otg_mode" 7 £ F T A5 AIIH OTG Device/Host 138, I HASZ OTG ID H-PARASKIFAMA o
2451«
o S YIHN Host i
echo host > /sys/devices/platform/[u2phy dev name]/otg mode
o SR Device iz
echo peripheral > /sys/devices/platform/[u2phy dev name]/otg mode
o SRl YN OTG #i(
echo otg > /sys/devices/platform/[u2phy dev name]/otg mode
IR, 1 SRR Linux-3.10 & ERUGINIAAS, .
o SRAIIHY Host B
echo 1 > /sys/devices/platform/[u2phy dev name]/otg mode
o SRHIVIHN Device Bz
echo 2 > /sys/devices/platform/[u2phy dev name]/otg mode
o SRAIVIHIY OTG Fiak

echo 0 > /sys/devices/platform/[u2phy dev name]/otg mode
Note:

1. USB 2.0 PHY 5% #8442 [u2phy dev name] 5 EAE KU 6 N B AR PHY 15 s 4 FK

2. RV1126/RV1109 USB OTG BB U N ik iz, iR E &R N A H (. 2% USB &
B3 PC, SRJEEH v A3 B V¥ Host/Device ) HIT ka2 1.

RV1126/RV1109 USB OTG 5& il )4~ Host 7

echo disconnect > /sys/class/udc/ffd00000.dwc3/soft connect (HiFf usb device I

2

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

RV1126/RV1109 USB OTG ##& il J]#: Hy Device #:

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

echo connect > /sys/class/udc/ffd00000.dwc3/soft connect (f#fig usb device [FiE#E)
RV1126/RV1109 USB OTG il )3 OTG #Ex:

echo otg > /sys/devices/platform/££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 ZEEh FF &

Rockchip &5, FEAHH =Fk USB 3.0 PHY IP: Type-C PHY IP, Innosilicon USB 3.0 PHY IP flI
Innosilicon USB 3.0 CombPhy IP. X —=Fft IP ({5 VAN, P LAFE 20571 USB PHY 9K3).


af://n809

R E, X =0 USB 3.0 PHY IP #[ - 3CHF SuperSpeed, FrLA%5 USB 2.0 PHY (3
HighSpeed/FullSpeed/LowSpeed) —#2AL & H, 7 HE5EHE I USB 3.0 Wi,

T 2 BHX = FASFER USB 3.0 PHY 1P BRBhHEAT ) 2 (34
1. Type-C PHY IR 3 &
o Type-C USB 3.0 PHY LK 5 f{ i #% 1%
drivers/phy/rockchip/phy-rockchip-typec.c
e Type-C USB 3.0 PHY U ) 5 7]
PL RK3399 Type-C PHY A,

RK3399 Type-C PHY & —{~CombPhy, L& — USB 3.0 SuperSpeed PHY F1—~ DisplayPort Transmit
PHY. Type-C PHY 4, 1S USB 3.0 Type-C PHY

7 Type-C PHY ¥X3) ] probe RELH, 243 HIBIEE “dp-port” 1] rockchip_dp phy ops F “usb3-port” ]
rockchip usb3 phy ops, tE[ USB 3.0 PHY Al DP PHY [F#{ERR % (11 power on Al power off) /& Jh 57
(17, EANGZ o

Type-C PHY YKEN AT LLSCRFANT 4 Ff TARAE:

o USB3.00nly: HT{EFE USB 3.0 #t, L% Type-C to Type-A USB 3.0 155454k

e DPonly: X T{E7E DP 80, LhuniZEs: DP 445,

e USB3.0+DP 2 lanes: [[]iFf#F USB 3.0 Al DP 2 lanes T./F, Lbini%$% Type-C dongle;
o USB2.0+DP4lanes: [[]iF 3 £F USB 2.0 1l DP 4 lanes T.1F, ELfi%E+: Type-C VR k7%,

N T FE B 4 Fp AR, Type-C PHY 5454 CC & F (HEFEH FUSB302 &5 F) SRAS I A
Type-C ZRZ5 1M, CC & F# H extcon M EIALH] & H E 45 Type-C PHY .

H R

e rockchip usb3 phy power on(): FKEX PHY R TLAEAEZ, FHwI4hik PHY;

e rockchip usb3 phy power off(): #¥JiAtk PHY, 1% & PHY 4T reset IR#AS, FFIHN £
e tcphy cfg usb3 to usb2 only(): <[] USB 3.0 ZHHBLHL, 55| T{E7E USB 2.0 only #5;
* tcphy_cfg usb3 pll(): EZE USB 3.0 #HIX 1 PLL;

2. Innosilicon USB 3.0 PHY K 3} Jf &
o Innosilicon USB 3.0 PHY I 5 {X i % 12
drivers/phy/rockchip/phy-rockchip-inno-usb3.c
 TInnosilicon USB 3.0 PHY X 5/ 52 44
PL RK3328 USB 3.0 PHY Ml
RK33228 USB 3.0 PHY H USB 3.0 PHY 1 USB 2.0 PHY #4543 4H /i -
Innosilicon USB 3.0 PHY A4 -

o SCHF 5.0Gb/s tEHEE

o SCFF 867 166183207 HAT HE N AR H AL S U S B ek £ s
o FVFHEIFIELALME (USB 2.0 PHY) /E MY (1) e B

o MUSBI S Ak 25 b (1) 5 A7 300 1 B2 0000 A

o XHFFA USB 3.0 P S HITE ) compliance test pattern

o SCHF8L/10b Hfifehidh K AT R TR~

o TCVERLIN AN TF R AS

Innosilicon USB 3.0 PHY YX5hA WMl 2 4k -



o [FIRSZELT USB 2.0 PHY A1 USB 3.0 PHY HI#E/EREL (RARMARM;JREE I, XA~ PHY s&Bfar
K1), X534l USB 3.0 PHY ANH. IX3h+, f#H “U3PHY _TYPE UTMI” I
“U3PHY_TYPE PIPE” 73 5I1f A4 USB 2.0 PHY Al USB 3.0 PHYIZK 5], HAKIE S % WSS+ 1)
IEEAE
rockchip_u3phy port init(): X} USB 3.0 [1J USB 2.0 port £1 USB 3.0 port fE¥I 41k

rockchip_u3phy power on(): FTFIf#l, FFHECE USB 2.0 PHY 4 Normal mode, FCE USB 3.0
PHY # A PO state;

rockchip u3phy power off(): HiE USB 2.0 PHY & Suspend mode, fit & USB 3.0 PHY & # X\ P3
state, JEHICHIN B, PAFTE PHY HIHEARTIHE.

o NT @Y USB 3.0 PHY ikl AMGE Wi AR IRAS, BEn T4 sk 8, 1X 5 HAth USB 3.0 PHY A
Ao FARESHZIKSh T B3

rockchip - u3phy on_disconnect(): 4 USB HUB core Xz it £l linkstate IR 1240,  HIWr o2 C
WP, 2383 PHY VEMIK notifier, 1% disconnect BE%L, M 5¢ isoft disconnect ] — £ 51
RAE;

rockchip_u3phy_on_shutdown(): %R {E4s DWC3 6|8 35 5h A, 1EAJE, fE soft disconnect
JiAEF, Xt USB3 PHY #HAT E A7 #:1E;

rockchip_u3phy_on_init(): 1%REHEft4s DWC3 5 #8 K3, fERH&Z, 1E soft disconnect i s
(f)f5e e, FRIM USB 3.0 PHY [EAL{E S

Innosilicon USB 3.0 PHY >CREEIS B Abar 4, s PHY A TAET USB 2.0 only#52::
o [id#E USB 3.0 PHY A USB 2.0 only a4
echo u2 > /sys/kernel/debug/[phy name]/u3phy mode
o ML USB 3.0 PHY [FII 3 #F USB 3.0/2.0 R (v 4 (BRENHIMGIL G, BRINSCER)
echo u3 > /sys/kernel/debug/[phy name]/u3phy mode
Note: [phy name] 75 ZAE KON 70 MR R PHY 11 844
3. Innosilicon USB 3.0 CombPhy X 5] F &
* Innosilicon USB 3.0 CombPhy I 5 {8 15 j#% 15
drivers/phy/rockchip/phy-rockchip-inno-combphy.c
« Innosilicon USB 3.0 CombPhy 2% 5} 51 51
L RK1808 USB 3.0 CombPhy A/

RK 1808 USB 3.0 CombPhy 11,% J USB 3.0 SuperSpeed PHY #11 PCle PHY, JfH. USB 3.0 PHY I PCle
PHY ik AR TAE. PHY SXahH, 2 PHY 1942 R 4L rockchip_combphy xlate(), #&fit4h USB 3.0
P 2R A PCle BB AT, DABCE USB 3.0 CombPHY LAEFE 12 ] 5% 5K (1) 54

R EAE ] USB 3.0, NI & USB 3.0 £ 2% DTS [ phys J@PE N

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

WIR S PCle, NIELE PCle 54185 DTS ¥ phys J&1E N



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

RK 1808 USB 3.0 CombPhy [f] USB 3.0 SuperSpeed PHY #itk, R #; SuperSpeed, ‘& E & USB 2.0
PHY OTG port (52 HighSpeed/FullSpeed/LowSpeed) —iffli i, 74 RE5¢ %32 USB 3.0/2.0/1.1/1.0 #pil.

Innosilicon USB 3.0 CombPhy PHY A {f45 1 -

o SCHF 5.0Gb/s IR E

o SCHF 8M. 16A7ER32AL AT AL F AR S US Bk iy ik #ic 4t
o FRVFERGEEALE (USB 2.0 PHY) /5 M7 (L) e fi e

o MUSBi# g i 2 1 10 H3 47 3 VR 2 Al AN

o SCREFFE USB 3.0 WM HSUEVE ) compliance test pattern

o SCHFSL/10b Hfifehidh S FE iR TR

Innosilicon USB 3.0 CombPhy PHY 3xz{Xi%H, USB 3.0 PHY 1 PCle PHY & H phy_ops F&i%4:

rockchip_combphy _init(): T7F PHY Z#% i 4, W& PHY KA, WA PHY 7474

rockchip_combphy exit(): F<[ PHY ZH 04

rockchip_combphy power on(): power on USB 3.0 PHY HJZ# ik, FFECE PHY #A PO state;

rockchip_combphy power off(): power off USB 3.0 PHY @ #itl, JFACE PHY #EA P3 state;

Innosilicon USB 3.0 CombPhy PHY 7 Friliid B4, 5] PHY RN T{ET USB 2.0 only Az
#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:

e [u3phy dev name] 1 [u2phy dev name] 75 BB i B H EAR PHY 35 54 FK;

o USB ] default mode, FHH DWC3 #%Hi#% DTS )@ “dr_mode” WR5E

o fEV]H: USB 3.0 F1 USB 2.0 only LAFEMEAN, FHEEE otg_mode F7 w1 JE K2 T HHWIAHL
xHCI #Z 2%, SR PHY M) TAERI, 2 SEIEH88 TIERT;

5.3 USB il 28 IR B H K
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5.3.1 USB 2.0 OTG % | 28 WK 5 T &

5.3.1.1 USB 2.0 OTG ¥ i % £ 22

USB 2.0 OTG f# /& DWC2 #&Hil2%, RAUMEE W N 5-2 Frox, AWEHTHTLUEH, DWC2 =8 [F
I H.4 AHB 3081 AHB M, X2 KA DWC2 #2588 FL 4 N % DMA (168 /1, BEM%iEid AHB &
£Z/F USB FIFO Al Memory 2 [A] 4% ¥3 .

R, 7 B P o O SRHE S 20 B TP JERCThBE, Rockehip 05 F B DWC2 % # 23 AR S FF 40 DMA
Thie, A3ZFF endp multi proc_interrupt, 5 USB PHY 813 4% O N UTMI+.

Master I/F DMA Controller
(DW_ahb_dmac or
T SlavelF ARM PrimeCell )
5
4 > &
Ry t=—_ Gasket §|
[= e
g 3 &
-Either or none c % = D]
] [} =
&8 -
Q al :
- o
: 5 |2
e 3 a UsSB 1.1FS Interchip USB
@ . nterchip
c UsB 1.1 1IF Serial
% AHB Master I/F EC Fgransigei\beéB
< » or
= oo _USB)K” Fs11usB >
[=}
<
o
I
Peri%)heral <:> < |4—Interrupt — DWC_otg ULPI UF ULPI PHY 20 U::SB >
AHB Slave | F UTMI+ UF UTMIi+ PHY
(Rev 1.0 2.0 or HSIC USB
¢ Vendor ar HsIC)
"~ Control |
Peripheral
2
«+—GPIO g w
w
©
£3
a

Data FIFO
Single -Port RAM
(SPRAM)

Options selected during
configuration with
coreConsultant

K 5-2 DWC2 =il 48 R A HAER

W53, Ui T DWC2 #EHI# R kb 2%, HEH, ATUUE T, DWC2 Z#F Device H1#/Host
HW/OTGH T, X =28 Wit & 7. B bW, @ — N R R IS S I 200 A i b W Ak
PR
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r

Intorrupt |

Host Channcls Pt -
Host Channsls intermupt | Mask Regsters 01015 |
| Registers 01015 I.I.I L I-TI
T L

DWC2 HOST i

K 5-3 DWC2 £l 23 1 Wi Z 2%
5.3.1.2 USB 2.0 OTG K 5 it B

1. USB 2.0 OTG #% 1| 2% 2K h AR 5 #% 1%

Rockchip “F- &4 P E DWC2 #8393 : dwe2 KB dwe_otg 310 ZKZ)

o dwe2 WANARHY  GEHI T RER /A D

drivers/usb/dwc2

o dwc otg 310 JahRAS (HiE AT Linux-4.4 RK3288/RK3368 it /1)

drivers/usb/dwc_otg 310

2. USB 2.0 OTG % il #% IK 51 1 C AL 45 1) 3%, B

GINTSTS H7588 o1G
. fRegaer || Dwe2 OTG =i
- } Device Each Endpoint
Device Il Endpoints
Intermuct Register DWC?2 Device rhifiy  'temut Regster
ri- T .- al e
31:16 150 [Device Al . e 15:0 mewmm
Endpoints | 1N Endpoints leﬁm: | | ovr Endpoint | in Endpoint . Regster
______ e o o — — —
} : '
Device WVOUT Endpontietempt |y | .
- Regsters 0 1o 15 © Govice Il0OUT ‘:l _Device Each Il / OUT Endpoint I'F—
S o e Mok Repmee ) [T Msk Regiser | =
i |
Host Port Control and Status '
Regster |
|
| OTG_MULTI_PROC_ITRPT = 1
I

Z B3 Linux-4.19 LA BEERIAZ, Frf & () DWC2 5 #1883 248 H dwe2 3&z5h, AREAT IR
dwe_otg_310 3xzl), Fr LAA SCRY E A 21 dwe2 B .

dwe2 IR S5 IR -

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

|— core.c
|— core.h

— core intr.c
— debugfs.c

(dwc2 core reset, MH core param%iﬁﬁﬁﬁéﬂ?)

(dwe2 B FWFEMH, Bffotg intr, id intr, wakeup intrZF)
(dwe2 WO, LLWITHIHFFSRER)
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— debug.h

I— gadget.c (dwc2 gadget modefKMIFTAALS, W gadget #iHtk, gadget HHITZEAF)
— hcd.c (dwc2 host mode#lRAES UL fcore init, phy init, device/host mode
ZIES)

— hcd ddma.c (dwc2 descriptor DMAFHRMIFESS)

— hcd.h

|— hcd _intr.c (dwc2 host modelJ T A WS4 4b 3 )
F— hcd queue.c (dwc2 host modelf&HiPAZIAb3)

— hw.h

F—— Kconfig

F—— Makefile

— pci.c (pci BB OMPIIEIL, Rockchip dwe2ffif] aAHB &Zk)

L platform.c (S£¥ldwe2 probe, Tﬁﬁ$ﬁﬁﬁﬂgcore_paramsgﬂﬁy WG dwe2 lowlevel

hw resources)

5.3.1.3 USB 2.0 OTG i i #2 I

o dwe2 Pl 8% I 3 i il 4% 1

Pl RK3328 SoC A

rk3328 box:/sys/kernel/debug/f£580000.usb # 1ls
ep0 ep2out ep4dout epbout ep8in ep9%9in fifo state
eplin ep3in epb5in ep7in ep8out ep9%out regdump testmode

ep*in/out: i T-Z 1) Device BT, &AM AUIPRE(E s
fifo: T2 1) DWC2 Wi{FFIFOMMECL &, 41 RXFIFO Size, NPTXFIFO Size, /M £1f) TXFIFO Size;
state: F T- 7 1) DWC2 £ %5 1) T MASKZ7 /725, Device B2 il FIAC B 27 47 2545 5.
regdump: FJE[ DWC2 £ 3 ATH A REE R
testmode: ¥ & USB #EAMKEL, EEHT USB MR,
o dwc_otg_310 #% i 25 DK 3l 1 1 422 1

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 hprt0 rd reg test test sq

enumspeed grxfsiz hptxfsiz regdump udc

rk3288:/sys/devices/platform/f£f580000.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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P AT R

hprt0: 7 Host B () HPRTO 27 /45 & s

enumspeed: 7Y 1] Device f IS HF

regdump: #]E] DWC2 il #5 KTA FA4IREE B

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

vbus_status: JKHL VBUS [FHRE;

5.3.2 USB 2.0 Host % il #8 X 3h I &

5.3.2.1 USB 2.0 Host ¥ i) %8 £ 22

USB 2.0 Host % fill #38 F] USB 2.0 EHCI £ #3411 USB 1.1 OHCI £l %% . & 5-4 H({SHE#E /> AR TP
HEAECINEE, Rockchip {05 F (¥ USB 2.0 Host 4%l #3Hc & N —> EHCI #2123 F1—> OHCI =41 2%, I HAE
F UTMI+ #:0 5 USB PHY #4785 . EHCI A1 OHCI #4% FH 4 5 DMA 33 AHB B 2535 0] RGN 1F .
EHCI %1 57 kb3 HighSpeed &4 355, OHCI 137 4L FullSpeed 1 LowSpeed 1£ #1555 .

EHCI Data EHCI Desc
RAM RAM

A h

4
For CONFIG2

option only
PN UTMI+
v h 4 )
DWC_h20ahb ULP!
or
EHCI AHB Master Interface USB 2.0 EHCI Port 0 l¢ HSIC s, uLpr, .-
CPU l—> Controller N »lor HSIC PHY[¢ >
EHCI AHB Slave Interface
: 4 ] ®
L] [
System @ QOHCI AHB Master Interface USB 1.1 OHCI
M l«—>|T Controller ° °
emory < UTMI+,
OHCI AHB Slave Interface ULPI,
or
HSIC USB
Port n ¢ o JUTMI+, ULPI, ¢ N
a " lor HSIC PHY
. OHCI AHB Master Interface USB 1.1 OHCI |
Peripheral [« | Controller LPM
< OHCI AHB Slave Interface
Options selected during
T ? configuration with
N EHCI oHcl coreConsultant
strap/sideband strap/sideband

5-4 EHC&OHCT %l 2% RSt HE

5.3.2.2 USB 2.0 Host 2K 51 i}t B

1. USB 2.0 Host 3% ) X 15 % 1%
drivers/usb/host/ehci* (USB 2.0 Host ZXz)
drivers/usb/host/ohci* (USBI1.1/1.0 Host JX3}))

2. USB 2.0 Host 3% 5} 18 fith 45 #4) it #]
ehei WAL LH T -
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HE&AB 5 ehci JXsh X2 AN E Vendor SZIL Y platform ehci driver, #1 ehci-exynos.c. Rockchip i
i BEHCL #2138 Wit FFA PR EHCL #2528 A030, BT LU A8 A Y platform ehei driver “ehci-

platform.c”,

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

— ehci-dbg.c (ehci debugfsifliRiEZ I, WHTE ehci ZfFesfEE)
ehci.h
ehci-hcd.c ehci FEHIZFIIVIGEM, W FALE, urb BAFIRIE ELSE)
ehci-hub.c ehci root hub MJIEHIFREA W, bus suspend/resume)
@

ehci-mem.
pci MR OMWIIEIL, Rockchip ehciffif] AHB 2k, AMEHZIKE))
ehci B FEUE), LPlehci probe, [Ausb busiFfffehci hed, {##E

ehci-pci.c

TTTTTT

(
(
(ehci mem HIZMEAFIMEAL, qtd/gnBEIRE 7> EEAGIGELL)
(
(

ehci-platform.c

ehcifEHil#)

I— ehci-qg.c (ehci qtd/ghfEHbAFIHIALHE)

F—— ehci-sched.c (ehci interrupt, iso, split isoff) i JHAL 4 R AL B
— ehci-sysfs.c (ehci sysfsilidiE N, E/R companion ###I%%, TIx

uframe periodic max)

F—— ehci-timer.c (ehci timertHRHIM TS ALHL)

LS
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
/*

* root hub support

*/

.hub status data = ehci hub status data,

ehci get frame,



.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,

ochi REH L 0 T

HE %A 5 ) ohei YRS SO AR [A] Vendor SZHLI platform ohci driver, #ll ohci-exynos.c. Rockchip
JrOHCT il #8 ¥eit, FFEAniEf OHCI =48 Hiva, At LA FH 3@ H 1) platform ohci driver “ohci-

platform.c”.

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

— ohci-dbg.c (ohci debugfsiiRE, WHTEN ohci FHAFAMMEER)
ohci.h
ohci-hed.c ohci FEHIASHIFILAIL, HBTEAALIE, urb PASIRIE
ohci-hub.c ohci root hub MJFEHIFAIRSEM, bus suspend/resume)
c

ohci-mem.

pci ME&REOMWILELL, Rockchip ohciffif] AHB £k, Al HZIKE) )
hci @HFEIKS), LMohci probe, Husb busiEfMflohci hed, fE#HE

ohci-pci.c

TTTTTT

(
(
(oh01 mem MIZrECHAIVIGEIL, td/ed R IEMIHBLAVILE L)
(
(o

ohci-platform.c (o

ohcifZE il #s)
— ohci-q.c (ohci td/edf:HibAFI b2 )
S5
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
=/
.drg = ohci irq,
.flags = HCD MEMORY | HCD USBI11,
/*
* basic lifecycle operations
*/
.reset = ohci setup,
.start = ohci start,
.stop = ohci stop,
.shutdown = ohci shutdown,
/*
* managing i/o 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 i it 42 1

PARK3399 USB 2.0 Host EHCI/OHCI A4 .
o EHCI 330

(75 enable CONFIG_DYNAMIC _DEBUG, Rockchip T4 R\ 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 usbb5

driver modalias pools subsystem uframe periodic max usbmon

asyne: FT E[L57 0 B2 IOAROC(E 2
bandwidth: ] E[} s 7 5 158 F 550
periodic: T [V I B (1A G 45
registers: ¥ F) EHCI #% il 85 (1 3 /7 2K

o

companion: ] E[] EHCI ] companion #% | 285 5

uframe_periodic_max: .75 EHCI A & 4 K RT LLSE I A finiaty 96, BRIACH 100 (A7 TED), ok

] PAlC B A 125 TR
o OHCI 2Rzl ik 0

(75 enable CONFIG_DYNAMIC DEBUG, Rockchip “F-4 R\ N disable)

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

async periodic registers

async: TSR0 AR5 AR OG5 2
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periodic: 1 E[ A AL AR OC(E B
registers: ] [l OHCI #5183 (1) &7 (7 2 RS

5.3.3 USB 3.0 OTG % il 23 WK 5 JT &

5.3.3.1 USB 3.0 OTG #2 #i] %% HE 41

USB 3.0 OTG il 2848 FH ) /& DWC3 #1188, T Kl 5-5 Fis.

SoC Bus
(AHB/AXI/Native)
Gy
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-—- - -17T - - - - - - "\ — — — —/— —/ /7 - — — 1
| . |
| TxDataFIFO Rx Data FIFO el |
| " RAM " RAM Register Cache |
| (Single/2-Port) (Single/2-Port) (Single/2-Port) |
\ \
L — — — — e e = J

5-5 DWC3 il 4 R B HAHEH
USB3.0 #5285 F4F M -

o FF USB 3.0/2.0/1.1/1.0 Bl

o £EJ% xHCI Host controller

o W37 DRD mode (dule role), A3 #F OTG mode

e Device fll Host ZhAEAGE [A] B 1

* Host [f] USB2.0 Port F1 USB3.0 Port A LIS 37 [5] i i

o N3 ¥F DMA mode, A 3Z¥F Slave mode

o FEA#H System Memory (Sram/Dram)

o xHCI Jykritt USB3.0 Host #4188, [ PC USB3.04% . I H, AILASZ#E Force USB2.0 only mode.

5.3.3.2 USB 3.0 OTG Ik 5 i}t B

1. USB 3.0 OTG ¥ il #% 3K 5 0 1t % 1%

(USB3.0 OTG Global core Fll Peripheral #H2<5X5)))
(USB3.0 Host #15%5K 5] )

e drivers/usb/dwc3/*

e drivers/usb/host/xhci*
2. USB 3.0 OTG #% ffill %% 5X 2 A 15 25 ¥4 35 B

Linux-4.19 USB DWC3 | #$ I sh#H EE Linux-4.4 31T TR KB T, (BRI SRR AR — 8. 2
S0 BRI
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o Linux-4.19 3407 drd.c X303, FHF 5B dule rote mode HIBH7SVIH#k;;
e Linux-4.19 kR T dwe3-rockchip.c X, Mo FH @ H 9K 5] dwe3-of-simple.c;
o Linux-4.19 1538148 T dwc3-rockchip-inno.c, T RK3328/RK3228H it}

Linux-4.19 DWC3 I xHCI RO &5t T

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

|— core.c (dwc3 core probefJSEIL, ZFER&FIEIE, WIAHILIERIES, PM runtime

)

|— core.h

— debugfs.c (dwc3 debugfsifikiE M)

I— debug.h

— drd.c (dwe3 dule role mode/otg mode BNV HKIALHE)

F— dwc3-of-simple.c (dwe3 EAFEIKE), TIdwe3MEE—Jdwe3 of simple probe,
L of platform populate MWHdwc3 coref% —Zdwc3 probe)

F— dwc3-pci.c (pci ML OMWIUGEIL, Rockchip dwe3ffHAXIMZ, ANERHZIKS) T
)

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

F— ep0.c (dwe3 gadget epOHIfESALHE)

F— gadget.c (dwc3 gadget FrepO#hHiu SATS AT, AN DR ELEl)
|— gadget.h

I— host.c (dwe3 host B IRHC, #ﬁﬂ:platform_device_addiﬁ]ﬁﬁxHCIEl"]
xhci plat probe)

— io.h

|— Kconfig

— Makefile

— trace.c (dwe3 tracefSEEl, T linuxfitracefH)

|— trace.h

L— ulpi.c (ulpi phy¥E OMARIYSEIL, Rockchip dwe3ANffHulpi)

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

F— xhci.c (Ml#htkxhci_hc_driver, JAZhxHCIFEH|HS, & HurbB\F5F)

— xhci-dbg.c (SEILFTEN Log 1) i R 450

— xhci-dbgcap.c (xHCI T debug capabilityMIZHEESLI, Rockchip AZFF)
— xhci-dbgcap.h

I— xhci-debugfs.c (xHCI debugfsifik#zA)

|— xhci-debugfs.h

|— xhci-ext-caps.c (XHCI extended capabilityMIINRESLIL, Rockchip AZEF)

F— xhci-ext-caps.h

I— xhci.h

|— xhci-hub.c (XHCI root hub MI¥EHIFIREE M, bus suspend/resume)

— xhci-mem.c (xHCT mem ¥, AFEHHEL, VAN, BREERE)

— xhci-pci.c (pci ML OMWIIE, Rockchip xHCIffFIAxXIMZR, ANMEHZIKS)
)

— xhci-plat.c (xHCI BHF&IKE), %P xhci plat_probe, Rockchip fifi il ZIK
7))

I— xhci-plat.h

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

|— xhci-trace.c (xHCI tracelSE®, #ETlinuxftracefEM)

L— xhci-trace.h

DWC3 Kz 8 T [ 45 #44 «



static const struct us

.get frame

.wakeup

.set selfpowered

.pullup

.udc_start

.udc_stop

xHCI BXz) 5 2 (1 454 4 -

static const struct hc

.description

.product desc

.hcd priv size

/*

* generic hardwar
*/

.irg = xh
.flags = HC
/*

* basic lifecycle
=/

.reset = NU
.start = xh
.stop = xh
.shutdown = xh
/*

* managing i/o requests and associated device resources

=

.urb_enqueue

.urb dequeue

.alloc dev

.free dev xh

.alloc_streams

.free streams

.add_endpoint

.drop_endpoint

.endpoint reset
.check bandwidth
.reset_bandwidth

.address _device

.enable device

.update hub device

.reset device
/*

* scheduling supp
=

.get_frame number
/*

* root hub suppor
=/

.hub_control

_driver xhci hc driver

b gadget ops dwc3 gadget ops = {
dwc3 gadget get frame,

dwc3 gadget wakeup,

dwc3 gadget set selfpowered,
dwc3 gadget pullup,

dwc3 gadget start,

dwc3 gadget stop,

=
"xhci-hcd",
"xHCI Host Controller",
sizeof (struct xhci hcd *),

e linkage

ci_irg,

D MEMORY | HCD_USB3 |
operations

LL, /* set in xhci init driver()

ci run,

ci stop,

ci_shutdown,

xhci urb enqueue,
xhci urb dequeue,
xhci alloc dev,

ci free dev,
xhci alloc streams,
xhci free streams,
xhci add endpoint,
xhci_drop_endpoint,
xhci endpoint reset,
xhci check bandwidth,
xhci_reset_bandwidth,
xhci_ address_device,

xhci enable device,

xhci update hub device,

xhci discover or reset device,

ort

xhci get frame,

t

xhci hub control,

HCD_SHARED,

*/



.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 k4 N1

e USB 3.0 OTG debugfs i i % 1

A Linux-4.19 RK3399 SoC USB 3.0 OTGO A3l

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

P R
regdump: FTE) DWC3 il 25 1) T A2 2R E B
link_state: FJEJ DWC3 ] HEEOIRAS
mode: §TEI DWC3 [ LRI
testmode: ¥ & DWC3 i AHighSpeed ({7l 20, - HR B3
command-ring: F]E[J xHCI command ring R 2515 &
event-ring: F]E[ xHCI event ringf{PIR 15 B
reg-op: 11 El xHCI A4 IRAER
e USB 3.0 OTG tracepoint

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

BARMEIT%, H2%:
sys/kernel/debug/tracing/README

e USB3.0 0TG Y # & 4


af://n1087

fER: @it )5iE, s E OTG TAET Host mode B{# Device mode, 1 A3% USB ff {4 HiL B {1 82
g

Linux-4.4 USB 3.0 OTG V]t #ir &

Linux-4.4 [HEYI# a4 (10EH T RK3399):

#RK3399 Type-CO USB OTG ¥#ifbd
#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 i1 dr 4 (& H T RK3399/RK1808):

#RK3399 Type-CO USB OTG V)#ifr4
#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 VI#m4
#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 V¥t fiv &  G&EHA T 6 SR DWC3 #H 8818 H)

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

echo host > sys/devices/platform/f£770000.syscon/ff770000.syscon:usb2-
phy@e450/otg mode
#2 .Force peripheral mode

echo peripheral > sys/devices/platform/£f£770000.syscon/f£770000.syscon:usb2-
phy@e450/0tg mode

#HARE S, ERML, R sys/devices/platform HAET, %K otg mode W, RJFWEILN
FLEpTT,

Linux-5.10 USB 3.0 OTG V)i fx & CGEMH T FrA 3 DWC3 #6123 1085 )

#RK3588 Type-CO USB OTG VJ#:fnd
#77RX1. [Legacy]
#1.Force host mode
echo host > /sys/devices/platform/£fd5d0000.syscon/fd5d0000.syscon:usb2-
phy@0/otg mode

#2 .Force peripheral mode



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

#7732 [New]
#1.Force host mode

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

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

FHAMS B, TTVEEAL



6. Android USB Gadget I it

6.1 USB Gadget Configfs 1z %2

MULinux-3.117F45, USB Gadget 5| A\ Configfs HEZZ, [RIFfMHFR T Gadget H3% T android.c X, SCHF
Conlfigfs MEZER W 2RKE), S—FINAZH) drivers/usb/gadget/function HE .

T F§ Android ConfigFS Gadgets ZJRE, S % U1 N Linux SCREFTH R

Documentation/ABl/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 fit. & 1

Android H 5 USB #H%1 script EEF :

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

fstab.rk30board.bootmode.emmc

1. init.usb.rc
A Android b5 re XM, — AT E S .
2. fstab.rk30board.bootmode.emmc

A Android fstab ({4, B PLH THCE sdcard. usb [ mount 4%, Rockchip *F & ] vold F1 kernel £
22 1] LU S8 B RO AT Ok B 348 R AULED usb mount #8142, AR EEFHIE L

# for USB 2.0

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

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

A Rockchip “F & Gadget THRERIAC B B H A, H A A E B usb gadget configfs HIEIEE . FHRSF
F5%E L (VID/PID) . Gadget function FJFCE %5, U1 NFTs:


af://n1121
af://n1122
https://events.static.linuxfound.org/sites/events/files/slides/USB%20Gadget%20Configfs%20API_0.pdf
https://wiki.tizen.org/Category:USB
af://n1128

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.1 0770 shell shell

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

write /config/usb_gadget/gl/os_desc/b vendor code 0x1

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

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

symlink /config/usb gadget/gl/configs/b.l1 /config/usb gadget/gl/os desc/b.1l

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 O

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.MTP/compatible id "MTP"
write /config/usb gadget/gl/os_desc/use 1
write /config/usb_gadget/gl/idProduct 0x0011

M, Serialnumber. manufacturer. product =& Android Bt & . WK Serialnumber ¥ A it & 1,
Ty, WIResi& R ADB i .



setprop sys.usb.controller i SR{E it Gadget XF M. [F) USB #5125, RK3399 B B4~ OTG &l 8%, &l LI
USB Gadget Jifig, {HH T 487 USB Gadget driver A% 224 R S RF—A> USB #5148,  Alr DATE EEAR HE SE PR
(77 it 5 SRR G B A e X B USB #2455, 41 RK3399 Android SDK, ERiMffiGE Type-C 0 port [¥) USB
Gadget Thfit:

setprop sys.usb.controller "fe800000.usb"
SEBRFE S, A DURIES R, AtE Type-Cl o4 OTG mode, SZFF USB Peripheral Zhas, FFEESMHAA

7

o 2% DTS (1) “dr_mode” J& 1t
o &P init.rtk30board.usb.rc ) USB il 25 #h

&usbdrd dwc3 1 {
status = "okay":;
dr mode = "otg"; /* BLEType-Cl USBIEHil#NOTG mode */
extcon = <s&fusbl>; /* {#iE: extcon JEVEZARM PRIV LF B EE R TTSRACE */

BH USB f | #8 HhE A Type-C1 USB 21| 2% () J bk«

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

6.3 USB VID Al PID{{C & it BH

USB VID A1 PID BC &, 75 Z 5845400 RN

e VID [ 4 0x2207 (H USB-IF #2BUf# D

o PID AJ DAMRHE = Sh 75 3R e S, HER & 8 ALAZiN 0, 45 Maskrom/Loader USB PID {4158
* accessory [1) VID 1 PID 75 4% Google )% AL E

o USB-IF #5E VID N4 Vendor A, [F—/> VID AR AL A F Vendor i H

Andorid *F &% FI ) VID 1 PID & X 41F -


af://n1156

USB T i VID PID

MTP 0x2207 0x0001
PTP 0x2207 0x0002
RNDIS 0x2207 0x0003
MIDI 0x2207 0x0004
uvC 0x2207 0x0005
ADB 0x2207 0x0006
MTP,ADB 0x2207 0x0011
PTP,ADB 0x2207 0x0012
RNDIS,ADB 0x2207 0x0013
MIDLADB 0x2207 0x0014
UVC,ADB 0x2207 0x0015
ACCESSORY 0x18d1 0x18d1
ACCESSORY,ADB 0x18d1 0x2d01

6.4 USB Gadget /i84% [

 Configfs it & 7 I

PAZIR AL T B %7 R G USB Gadget FISCHERCE S S, WT:

root@rk3399:/config/usb gadget/gl # 1s
uDC bDeviceProtocol bMaxPacketSize0 bcdUSB functions idVendor strings

bDeviceClass bDeviceSubClass bcdDevice configs idProduct os desc

KBS RUThRE, W ABEWMA Hik, X EAARR .

“UDC” 7] LA BT Gadget X821 usb controller, th 7] DA F- 2l #5587 (1) usb controller. nER AL H
RK3399 Type-C0 USB Controller, Z]# Afdi FH Type-C1 USB Controller, JF-ahHAT a1 R A4

echo none > config/usb_gadget/gl/UDC
echo fe%900000.dwc3 > config/usb_gadget/gl/UDC

o #AH USB B # I EHIRS


af://n1225

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 i F AR 7 i fl iy &
7.1 USB # FH R 5 7%

1. H H ) USB AR A& Fl ik T R
o JiFEE: HTMMAHEENR, W: USB VBUS, OTG ID, USBPHY fftH

o ETEHINIAS: FITE USB IRE{ES)FHE. USB 7 EANAIETE5 . USB VBUS H LR

Pav
s

o USB WM ar#Ti: 44T USB @E IR, ELI/E Host W84 & Device i@

e Windows T..E: BusHound ¥4 H T-9MEL USB MR @M T B, Usbview BfHH T & F USB #4&
HFIVELIER RFE B

e Linux T.F&: usbmon A THMHL USB i L H4f 419 T. s vusb-analyzer AL T2 H T f# 4T usbmon
FTIME %8s s Isusb a2 H T EFUSBH & NIRRT E R
usbmonFMF F 7vk, WESHE 0N CAY:
W HY: Documentation/usb/usbmon.txt

TI #HARCH: _(USB Debugging and Profiling Techniques )

2. H BT A% USB i 4% 1
e Sysfs entry in USB Host:
PG RGOSR USB B4 R Eh (11 4% 11
/sys/bus/usb/*
e Debugfs entry in USB Host:
A USB &£ LM USB 15
/sys/kernel/debug/usb/devices
DWC3 % il e (4 1 1 4% 11
/sys/kernel/debug/*.dwc3
usbmon HMEL T A4 1
/sys/kernel/debug/usb/usbmon
XHCT $ il 8% (K 1 142 1
/sys/kernel/debug/usb/xhci
UVC At 1
/sys/kernel/debug/usb/uvcvideo
e Debugfs for USB Controllers:

Z:2% USB 2.0 OTG 42 1, USB 2.0 Host iikF£ 11, USB 3.0 OTG ik

e Trace for USB Gadget/DWC3/xHCI:
Trace USB Gadget Driver 5 USB Device Controller Driver 22 H £#f i) i iz 1

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

Trace DWC3 #x il S5 A& 5 F2 18 k3 0


af://n1239
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https://elinux.org/images/1/17/USB_Debugging_and_Profiling_Techniques.pdf

/sys/kernel/debug/tracing/events/dwc3
Trace xHCI % 8 4& Him A2
/sys/kernel/debug/tracing/events/xhci-hcd
fii it USB Host UVC X3 log $TER [k
echo Oxffff > /sys/module/uvcvideo/parameters/trace
fi#ifi¢ USB devio JX3l log 41 E 13 [
echo 1 > /sys/module/usbcore/parameters/usbfs snoop
USB Gadget 27 Wr - 503% 1 i ik 422 1
/sys/class/udc/[usb controller name]/soft connect
WrF IR ) iy %
echo disconnect > /sys/class/udc/[usb controller name]/soft connect
R AT 2
echo connect > /sys/class/udc/[usb controller name]/soft connect
Note: 774 "[usb controller name]" 75 ZAE SN %5 B[ USB Device $4 il % 1 2 5 o
USB Gadget & iEH2RAS {42 0
USB Gadget 25 ] 24 Hif A 253 %
/sys/class/udc/ [usb controller name]/current speed
USB Gadget & ] 24 { (M 2RA (40: not attached/configured)
/sys/class/udc/ [usb controller name]/state
Note: @74 'Tusb controller name]' 75 BAE SN %6 M) USB Device 12l 2% ) 4 7K
USB Host 2 il #% 8l 25 4] 46 A 1) P a2 1
/sys/bus/usb/drivers/usb/bind, unbind
A J7 %

/sys/bus/usb/drivers/usb %1% T FIEEA usb™ 15 &1, 3% Bi—A> USB Host % il#5, an % HEEilis
& USB Host #£1il2% 'usb2', WHATUI N A7 2

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

PAT Bk A5, B BN N tusb2' g, IR BT 2 b SRR USB MK
USB Gadget % il #% 20 &S #1464k 1 i3 1

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

Note: 174 '[usb controller name]' 75 EAZ M i %F Rif#) USB Device 2 il 45 1 44 FK o

i 7712

PLRV1126 UVC SDK -4 M|, USB Gadget UVC S VK FIM LI T -



1. kill uvc _app #4# uvc MH

2. rm -rf /sys/kernel/config/usb_gadget/rockchip/configs/b.1l/£* #HxTCHE N
usb func

3. echo ffd00000.dwc3 > /sys/bus/platform/drivers/dwc3/unbind #remove usb 1%
il
. echo ffd00000.dwec3 > /sys/bus/platform/drivers/dwc3/bind #probe usb f%ifi

=]

4
&

m™No
om

5. cd /sys/kernel/config/usb _gadget/rockchip/configs/b.1 ##f%& usb function
In -s ../../functions/rndis.gs0 f1l
In -s ../../functions/uvc.gs6/ f2
6. echo ££d00000.dwc3 > /sys/kernel/config/usb gadget/rockchip/UDC #{#if¢ usb
a5 ] 25 i 4

7. restart uvc_app #/H3I uve MH

7.2 USB & H a4

A Z T EEULH Rockehip *F & USB IRENHEFE MIdr4, Bl: USB 2.0 OTG Y)#tfr4. USB 3.0 OTG V) #
4+ USB 3.0 force USB 2.0 only 774, LA USB HR B A7 4

e USB2.00TG ¥4

YER: 1B, 5E13E USB 2.0 OTG Y% Host mode B# Device mode, /% USB fif
{4 FEL ) OTG ID HL P50

USB 2.0 OTG ¥y $155:% USB 2.0 PHY IXZJT % F1#) USB 2.0 PHY 3 0P .

e USB 3.0 0TG ¥#:4i4

TERT: @B, % E USB 3.0 OTG Y43 Host mode 5¢# Device mode, 143 USB Tl
- H A OTG ID 783 Type-C 2 0 HIFEI

USB 3.0 OTG ¥J#:#r 41523 USB 3.0 OTG 181t 4% 1 H1/ USB 3.0 OTG ¥)# i 218 .

e USB 3.0 force USB 2.0 only #ir 4
fEF: 5% USB 3.0 Host ##i| #2 A1 PHY T.{ET USB 2.0 only fIf 3,
USB 3.0 force USB 2.0 only #7412 USB 3.0 PHY Xz A&
o USB MREM 4
TER: BLE USB 3.0/2.0 #ii S B AR .
USB IR iR ir 4155 % 8 (Rockchip Developer Guide USB_SQ Test CN)
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8.1 W M4

+

00

8.1.1 USB 2.0 OTG IE & FF#L

TPHULARIEL, BUADY device #3.

— o/ /= o/ o/ =

0 o 0 0 0 0 o

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

PortPower off

Using Buffer DMA mode

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

ANAAANANNAAAAAAANADayiCce Mode

8.1.2 USB 2.0 Device £

[
[
[
[
[
[
[
[
[
[
[
[
[

133.

368479]

***ybusdetect*

133.500590] Using Buffer DMA mode

133.
133.
133.
133.
133.
133,
133.
133.
133.
133.
.995447]

133

5008861
501391]
501875]
502255]
502630]
618581]
7108771
714269]
9470011
947649]

Periodic Transfer InterruptEnhancement - disabled
Multiprocessor InterruptEnhancement - disabled
OTG VER PARAM: 0, OTG VER FLAG: O
AANNANAAANAANNNNADevice Mode
***************Softconnect! I !*******************
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 K7 3% 32

[
[
[

187.

085682]

rrxkkxxrksession end ,softdisconnect**rx*krkkrx

187.086486] android work: sent ueventUSB STATE=DISCONNECTED
187.087217] mtp release
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8.1.4 USB 2.0 Host-LS % %

—_— = = e

325 o
325
325
325.
3285 o

412454]

.619507]

620116]
620809]
621222]

usb 2
usb 2
usb 2
usb 2

usb 2

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 % %%

— = = o/ =

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

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

usb
usb
usb
usb

usb

2=18
2=18
2-1:
2=1.8
2=18

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 % &

— o/ — —/ —/ o/ /= o/ o/, e

405.
405.
405.
405.
405.
405.
405.
405.
406.
406.
408.

GiB)

— = =

408.
408.
408.
408.
408.

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

172788]
173970]
174453]
2230011
229280]

usb
usb
usb
usb
usb

usb

1=1.8
1=ig
1=1.g
1=118
1=ig
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
sd 1
sd 1

sd 1
sd 1
sd 1

sda:

1:0:0:0: Direct-AccessKingston DT R400 PMAP PQ: 0O ANSI: 0O CCS
:0:0:0: Attached scsi genericsgO 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

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

8.1.7 USB 2.0 Host-LS/FS/HS ¥ %% Wi Ff

[

443.151067] usb 1-1:

USB disconnect, devicenumber 3
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8.1.8 USB 3.0 Device £

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: NA45HTI1K
[ 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 genericsg0 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, n] /8 43 BT
8.2.1 i {1 i

TE R 2 AN fil g xd B[R — > USB H, 303 — /NS Hl 886 N 2 4~ USB IR, AR i A L7 1ok
K USB 155 MR 5 BRI RAS R 32 5 8% 7 YR 2 AL, B HRE, BhHsS
USB 12 [A] 2 201

Wst—:
1 AMEf4 USB M [AIRS 37 FF host AT device ZhAE, {#H USB 2.0 Host % #ill 2% /F 4 host A1 USB 2.0 OTG #% 1l
P4VEN device, I BT IT AT VI

FHEE TAET host IRZSIF, USB (55 £33 USB 2.0 Host 354 8%, 1 VBUS & H Host {4t i FL g $2
i, MAREM device 1) VBUS HL-PAEII L . LA/ET device IRFSHT, USB {552 VI#:3] USB 2.0 OTG
8%, VBUS H PC g USB Zifefik.

e
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ffF—/N USB 2.0 OTG =188, X mid I AME44 USB H 43752 host A1 device. 18T B FH RHEAT(E
T,

TAET Host IRZAR, USB 2.0 0TG K DP/DM 155 2k & V143 Host H, H. Host I VBUS 21t 5v
SOOMA HIfit e, TAET device IRZ&HS DP/DM {5 5 & VJ#t 3 device 1, VBUS H P H i H A PC
PRALAY SV e,

8.2.2 Device I B 7 i 7> #7

USB Device 1IF##EHEZE PC IS FEAG:

1. & O IE% log, WUSB 2.0 Device #1%;

2. PC HIRALAT, HERIAARAEV ) : (Windows 7 Al MAC OS 1] g H L BILFE ¥ 45 B HL4%),

3. WA UDIRESEH I USB S bR ik

4. 4TTF USB LB MHRRE 1, BRIAN charger only #3, EFE“MTP E#“PTP”J5, PC 7] LLijj a4
e

USB Device 53 i 9l % W HEE 515 -

W 1. %% USB I L 52408 A log

HEE A B, B BEE D, Bl USB #1832 5 TARAE device IR7; #A)5, K& USB ME1FHEL
AES; fJa, W& USB DET {55 ik, USB ERNNMiZ MK .

20 ERRRM, PC R AR, log —HERITH:

[36.682587] DWC_OTG:

********Softconnect! l !*****************************************

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

HEE ik WA IEW log MR JLAMS B . — 0N USB BIF(E 522, Toikse ks,
S 3: HEHPCJE, kernel log IE%, JFHE& AL USB CUEE ARR, {H PC LiLV) i &%

Rt 7 WA LAEIES, e A EHE USB H“MTP 5 PTP?, R CiEFE, MW AEZ Android
JE5H, AN logeat N2, FFil f1 5T4EH vold/mtpserver 1RFE ) Android TFEIH#F 1T debug.

St 4 I PC I, JFREIFE VIR, 5 VSO RE A R 5 DUR I

HetsJiidk: %, WA USB HRE, JH8 A USB A AR AT 0. Lk, HEEREA
Flash/SD KL S#EM, log — M NiEH: Window XP I £ 10S HEL— XK EHERN log. #h, HEFETN
Flash/SD 4t 7y X i, SFECRRREE VLRI FE—AS AR i dr A B B SR X . RS
IREAE5Y IX N B, WFTFF Windows iy 2 HE R~ a1, A4 chkdsk E: /f

S 5: USB £kkid )5 ULRESRVRE/R“USB Cli#E#”, 3 USB Ltk HA LT log:
[25.330017] DWC OTG: USB SUSPEND

M&A T log:
[25.514407] DWC OTG: session end intr, softdisconnect

Hef 779 VBUS R, —H NS, 20 USB Kl & RGERIRMEE, 155 (S 0F AR HEE o)
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8.2.3 Host I A 7 0 AT

USB Host 1E% TAEE T

1. B %% Host HLERIRML 5V, 2/ 500mA it et

2. INSRAT USB A REHER, A e 23T H Host #2% USB #4511 log(Z# USB 2.0 Host-LS ¥
, USB 2.0 Host-FS ¥ #, USB 2.0 Host-HS %) , R USB ##& L2418 Host (AR %A
L

USB Host 57 7 Bl % 1 HE A 77 2
S 1: Host HZENE& G, H AT EI:

HEE 7. EEHREMIGED I 05 A BR R IE 0, AV, BRIAEEHIE: TIET Host R3S, JRHA
PLrg A PR IE

S 2: B 5 Host M(#% USB W& N ZF, (HZEH HI class RSN HIFT EIE B .
HEE 77k Kernel A MEK class W5, 75 BB E kernel, IIAXTM class BRE) .

S5 3: kernel 47 ENE B 5B (USB Fr#EMZ4(E B % CLASS IXah{5 ), CF Linux XF M A E AR 55,
{HJ2& Android JZ TCi5ME

HEE 77 Android E XA, W1 U £1F kernel 3358 ili/dev/block/sda 5 G, 752 Android 2
vold F& /7 il A2 A B 2 B /udisk SRR e, BUIREFEASSUT N, [FIFERARERALSE HID A EHFHE
Android JEF2F L FF.

U #4024 Bl /dev/block/sda JETHAR TCIEAE ], — M A& vold.fstab Hf U #% /) mount B 42H M@, w5
vold.fstab fXAS U1 T (GRS K J5 1 FL % cat/system/etc/vold.fstab 2 7E):

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

1ML FR I device 842 T BEAZTE usb20_OTG il 48 F 8L 5 17BN usbl.
RV R T IR S CVEIE WA, 7 ZHKR Android TREJTHHT debug.
SO 4 B EATEI N 7R 75 BOA X TR ISR 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

HEA J7v%: RK P11 USB XahERAEHE A URB f£4iiE RI, URB [ transfer buffer Hutik 425k
PO int 55, Bein ERER log.

Wi PR% usb_control_msg [ data ZxE00h AU PU 45X 5%
SH 5. OTG HEJy host B, JCHRGIE N 1 B4

HEA 7738 B, Ko Kernel (1) OTG FLE &M IEM; A5, KA OTG HESH ID HF(fF host, AMKH
SEYHI VBUS 5V SRR IER: fa, WA 1A 2 #OER, EkRaiks, Wit &mA G L
AR R log 4ABATS
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8.2.4 USB Camera 5 7t

1. f ] Camera B[, Toi%k$TH USB camera

B, ME/dev HE T2 BAEAE camera W41 4 videoO B videol, WIRAFELE, 1EKE kernel K
Fo B A IEM, WERAREAET &, iEWiA USB camera JE £ R ITHLRTIEAR, BN RK “FE /)
SDK, ERIARA L USB camera #IRFEN . W ES7 FF USB camera # k46, 15 BE R 151 camera
1) TREIFE 2L Android #HIEARAY, USB RBHA F EMIE K.
R TCIEMRR, 1EIRL log 45 6157 USB Wah TFENH sl 7157 camera F TFEN, #E—25HWr.

2. HEUMER M IN bR . TCEIME A K camera W S5 18 H ) iR &
nJfHEsE USB IR EMISHN . 75 B H USB M AN SLBRd S 1 BHRE AT 0T, R Ik Esr,
1 B & 57 USB IRBh ) TR

8.2.5 USB 7 Hi &

USB2 PHY 3 #F BC1.2 At 78 BRG], RS SLIIE 2% drivers/phy/rockchip/phy-rockchip-inno-usb2.c,
A LK SDP/CDP/#5 i DCP(D+/D-JH85)/AE bR DCP(D-+/D-A 5 $2) PU Ff 76 Hi 2R T

e SDP —— Standard Downstream Port

% USB 2.0 M5, 24 USB A& 4k T 4 % 2 (un-connect) L AR HR (suspend) (R 5B, —A™ Standard
Downstream Port 7] [0]iZ 4N &R GEANEEIT 2.5mA B P HIR; L AN AL T B 4E B3 B ARIRIR IR & BT,
LA AT L ZE B2 K 100mA(USB 3.0 150mA); i 2445 EL 4 T B (configured ) I HARAMKIRAES, & AH M VBUS
13 500mA(USB 3.0 900mA ) HLiji -

¢ CDP —— Charging Downstream Port

R 37% USB 2.0 }i7E, XA&I%T USB 7o AR TARALAI N4T USB #:10, AR K 1.5A FIALHEHIR, 32
KRAEFRIETE BRI

¢ DCP

Dedicated Charging Port (USB Charger)

BC1.2 spec Z3KF USB Charger H'[f] D+F1 D-i#E {75082, DABCA USB #MEHIEAIBIE, HEA &R
USB & #1815 [ fE

USB 78 LR RS IR AE W T BT «

Plug Receptacle
Portable Device ] ) ]
] |rms  VBUS Detoct VLIS f J—1— VBUS
WO SIS WD Dwinct when VBUS is D =] ‘ e L
frzat pus B o —— ] — o«
_ # —) eo————1| | om0
VOAT L e Data Contact Detect
=]
R — ) o0t whisn data ping hart made
- LD CDR Bt
Dhtiscts. bataaan SOP and DCPY (D+$DD‘§E%E?§}
PHY - CDP, or batwesn ACA-Dock and
g
D A | Secondary Detection
s . o Datocs DCP and COP
L e
- ACA Detoction
= | ﬁﬂl I;-' . Ditocts butwasn:
1 s ACA-DOCACA_A
ACA C
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8 - 1 USB 7 LR M A

SR (1) SDP Krd A2, D+/D-U B W R B fis

rigger Measure Arnalyze Utlities  Help 1Jun 2015 7:16PM

CEH =

InfiniiScan

8 - 2 SDP &l &

WA DCP A ME A2, D+/D-I U R B s

File Corfrol Setup Trioger Measure Aralyze Utilities Help 1 Jun 2015 7115 FM

r
B S0
¥l =) 1 []

Effectis : ‘n InfiniiScan Off
Bits O i



& 8 - 3 DCP ¥y T

ISR ESR: USB 78S, RILA NS, A8 DCP izt SDP, S B m #15 B 4 500mA .
X USB & AT e a3 78 A oK sl 4R, AR Re =4z . Mk gik:

PUEL USB 78 SR IEFE N log, JEIT log AIFE RN FIWiAs I A 78 2R,  1EH B~ DCP;

IR EERI R USB 78 8%, 1H log 32788 SDP, MIZRIRKAE T iR . 1556 #: USB 2k, FHfFH
Ji RN DH/D-E B . WIRA TR, BT log RAFRMNMR. FK, wWRE%E, 1F
i 7R 2590 USB i A B ) D+/D- T, FEIER] log — e &4 AT A AL i) L

WAL USB 78 HL4s, JF H. log #2758 DCP, (HFEHIARIRTE, NIZRBIAFRNIER, "R eH
IC B L A )

8.2.6 USB 1% % i3 2R AWK (17 1] /88 73 A7

S A e 4 () T LA 3R

« USBE5Ji=E

o USB il 28 s £ AT %

o CPU/DDR iZfT#ii#

o [EHEN RS HERE

o [(AET AU R GikE
o USB % #&ZKUKz)

%% kY (Rockchip Developer Guide Linux USB_Performance Analysis CN) #1720 #7

8.2.7 Wi i€ USB MM 28 3

JEITFTENR USB MZE R4 log #E1THEIA . log "high-speed" F7x1HHIA USB 2. 0, log “super-speed” Fin
e

iR~ USB 3.0,
8.2.8 USB3.0 1% 7% Jo 1R Al 1 )

USB3.0 BN i, BAEMREL, e ?

3BT AR USB3.0 MM FE 2 X, — M2 R TE USB 3.0 PHY K Link Training #if2, tHEJ USB PHY
{E5 . 7T LU USB3.0 2 #H XM Link Training ifE, 3454 USB 3.0 Spec ik ) LTSSM R4
ML, AT 7o

8.2.9 USB 3.0 £ #5 U1 J< W i) 1n) @t 43 #1

A VBUS A H H T 753 2 225K 2

£ PC %ij, AT FIFEERAEIEAT XL

8 USB 3.0 2 Hr A HTUEAS Bl

P> — AR AR PR/, B E xHC 18R3), 7 xHCI debug log
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8.2.10 USB3.0 Camera 1& % 57 & 1 5] &5 5 4

— % 5USB [/ DDR &£ (135084 5% .
AT B

e ddr sE#N800MHz:

o 7% USB QOS:

o fifbuve driver FIBTALFERLE, Fmemepy A EE] R -

urb buffer {1 kmalloc 73 #RERIAT dma_alloc_coherent /5%

o WIRRKFEZIEUVC Gadget, 7] LABIA /3 ELTXFIFO, $2m TXFIFO/R) K/

8.3 PC KX Zj ] @il

A USB B4 248 PC _LIEW ARG & A, A LLukah@triE LB, 1A e akah2 & 28150
LA X RK B A LS PC )5, & E LR BII G OUAT IR B %, 75 220 Al FXT R SR o

o R ARBEE R F B BE AT R I RK %45, 2P rockUSB (IR RIERE R PC, FHEAE PC
i Ad ) RK ~F 6 5 TR SKS) 2223 BT DriverAssitant (RK3399 75 % v4.4 S745) 2235 IRE0 A4 A iR 51 3
USB %4

o RK M4 IEW 21T, 75 E BIHTIF 7 USB debugging %70, &R 2> LL ADB FR % 82
PC, [FFEFHZAE PC 5ifd F RK ¥ & L [T 5K5) 224 B T DriverAssitant %% ADB WKz} J5, A fg
iR E] ADB W .
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9. USB 15 5 M,

USB 2.0/3.0 15 5 MR /52 5 o L ia) /4 A i 2 7] «

{Rockchip_Developer Guide USB_SQ Test CN)
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