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Rockchip Linux USB FF &SR
A
RK USB =88 75 %
USB 2.0 Host
USB 2.0 OTG
USB 3.0 OTG
USB 2.0 PHY
USB 3.0 Type-C PHY
USB E{4ER B
USB 2.0 Host AB{4EEER
USB 2.0 Host EHCI & OHCI FE{HEa 8%
USB 2.0 Host HSIC T4 B&
USB OTG #{4Fa
USB 2.0 OTG FR{4EEEE
USB 3.0 OTG {4rEa
W% USB EEE
USB PHY CONFIG
USB Host CONFIG
USB OTG CONFIG
USB Gadget CONFIG
USB 4M& CONFIG
Mass Storage Class CONFIG
USB Serial Converter CONFIG
USB HID CONFIG
USB Net CONFIG
USB Camera CONFIG
USB Audio CONFIG
USB HUB CONFIG
USB DTS Bt iR
USB PHY DTS
USB 2.0 PHY DTS
USB 3.0 PHY DTS
USB 2.0 #z#l8§ DTS
USB 2.0 Host #4128 DTS
USB 2.0 OTG #4525 DTS
USB 3.0 $=#88 DTS
USB 3.0 Host =528 DTS
USB 3.0 OTG #4528 DTS
USB IkaiFF A&
Linux USB JRENZEH
USB PHY IREIFFA
USB 2.0 PHY IRz1FF%&
USB 3.0 PHY IRzhFF A&
USB #=HI28IREFF &
USB 2.0 OTG 1=HI28IREIF A&
USB 2.0 OTG $=45I284E%2
USB 2.0 OTG IXzi588
USB 2.0 OTG itz
USB 2.0 Host #=HI880RNTFF A
USB 2.0 Host 5 884E258
USB 2.0 Host 3R&i5EAR
USB 2.0 Host @istizE0
USB 3.0 OTG =B8RI A4
USB 3.0 OTG {=4lI281E2R
USB 3.0 OTG 3XzhistRE
USB 3.0 OTG @itz
Android USB Gadget Ijj&g
USB Gadget Configfs HE22



USB Gadget EE& {4
USB VID # PID RYBCE 1A
USB Gadget iEFif{#EO
UsSB BRI A IS S
USB EREIGE
USB ER®<
HIERES T
RERERE
USB 2.0 OTG IE&EFFH
USB 2.0 Device i&E#
USB 2.0 Device WiFFiZER:
USB 2.0 Host-LS 18
USB 2.0 Host-FS &%
USB 2.0 Host-HS i&%%
USB 2.0 Host-LS/FS/HS &8 WrFF
USB 3.0 Device i&E#
USB 3.0 Host-SS 1&%%
USB & IERES T
T ER B
Device IEEREDT
Host THEERE DT
USB Camera &&EDHT
USB FEERf&
USB {&H#nERZ(EAIERR D
ANEHETE USB HIRTES RS
USB3.0 IREFCIRBIRYR
USB 3.0 #&#& I MAYIaRE 1
USB3.0 Camera {512 ERIARS T
PC IRENARR
USB {55l
USB FFRERELE

ik
RK USB =HIZE R E

Rockchip SOCBEREZ USB 1z#lzs, AEIEHIZREAMIZ, BECH TRM RIREGFMES. B
THEB5 USB =SB LRSI, FrLUSS BB AV IzHIRsIREE, BifE USB RIERTS
. ZFORHWER USB 1HIgsaNE 1 Fix:

2 1 Rockchip & USB 12428%713%
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USB 2.0 HOST USB HSIC USB 3.0/2.0 OTG USB 2.0 OTG

Syth| oE
EHIRTR (EHCI/OHCI) (EHCI) (DWC3/xHCI) (DWC2)
RK3399Pro 2 1 2 (0TG 3.0) 0
RK3399 2 1 2 (0TG 3.0) 0
RK3368 1 1 0 1
RK3366 1 0 1 (OTG 3.0) 1
RK3328 1 0 1(0OTG 3.0) 1
2 (OTG +
RK3288 1 1 0
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(OTG 3.0) 0
RK1108 1 0 0 1
PX30 1 0 0 1
RV1103 0 0 1 (OTG 2.0) 0
RV1106 0 0 1(OTG 2.0) 0
RV1109 1 0 1 (OTG 2.0) 0
RV1126 1 0 1(OTG 2.0) 0
RK3528 1 0 1(OTG 3.0) 0
RK3562 1 0 1(0OTG 3.0) 0
2 (OTG 2.0 + Host
RK3566 2 0 0
3.0)
2 (OTG 3.0+ Host
RK3568 2 0 0
3.0)
3(2x0TG3.0+
RK3588 2 0 0
1 x Host 3.0)
2(1x0OTG 3.0+
RK3588S 2 0 0
1 x Host 3.0)
Note:

1. T8, HF N FrsaF N NMHRIZAY USB 12528



2. FI&H, “EHCI/OHCI" R~z USB 15528 8ERL 7 EHCI =HIBSF0 OHCI =628, “DWC3/XHCI" &
7% USB #5428 8258 7 DWC3 $54288F0 xHCI 354128

3. RK3288 ZHRFMAMEIZAY DWC2 $=Hl2s, HA—4 DWC2 3785 OTG IhgE, Hoh—1> DWC2 Rx
5 Host IHaE;

4. RV1103/RV1106/RV1109/RV1126/RK3566 B DWC3 OTG #5488 H73%F OTG 2.0, A523F OTG
3.0, HRIERERAESHF USB 2.0 480Mbps {E4i;

5. RK3588 1 RK3588S [ USB 1K EIE: RK3588S #HEY, RK3588 /7 —4H Type-C1 (BD: 14
USB 3.0 OTG controller + 1 4™ DP controller + 1 4~ USB3.0/DP Combo PHY + 1 4> USB 2.0

PHY);
6. RK3588 #[1 RK3588S Host 3.0 =88 (RIRLoHHY USB30_2) R37#F USB 3.0 IhRE, AETHEE
USB 2.0;

7.RV1103/RV1106 USB PHY j&%5 OTG_ID pin, Eltt, FTiEsIFmER OTG #£0 Device/Host B
shiHRINREE, WIRENSYE OTG mode, BEFERKEIRGS, BAGE, BESEETUSB E
A&,

USB 2.0 Host

o FEWE

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 5t

1. X (480Mbps), £ (12Mbps) FIKE (1.5Mbps), USB 2.0 Host 1ZHISSAOtEEIMI TE 1-1
Fii7Re

USB2. 0 Host Controller

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

Port Routing Control

4

l UTMI+

USB2. 0 PHY

1-1 USB 2.0 Host 1241 281EE]

USB 2.0 OTG

o FENT
1. Universal Serial Bus Specification, Revision 2.0

o 5t
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1. ¥ Host &R Device &3,
2. X#5 OTG IDIQl, Fi@id 1D EBEEaIIHE Host #x0F Device 1&=;
3. A3z ADP/SRP/HNP ¥ ;
4. Host IR HFSIR. £FRFKIR, Device R RIFRRMEIRE;
5. Host 133245 9 1~ @18 ;
6. Device RIS 9 N (FAEFERR0) , HH, 41 IN#m, 3 OUTims, 24 IN/OUT
PEII=H
7. 374 1024x35 bits PIEF FIFO;
8. SZ¥FAIEE DMA, FHEZHF scatter/gather THEE;
9. XIFNBBET NmMAY FIFO KN
10. Device #&=(37#FBCD (Battery Charging Detect);
11. 32¥% UART Bypass &3,

USB 0TG
@@ USB OTG UTMI 2.0
2.0 PHY

CONTROLLER

1-2 USB 2.0 OTG 1EE]

USB 3.0 OTG

o BT

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(xHCl), Revision 1.1

DWC3 45t

. 32%%F Control/Bulk(including stream)/Interrupt/Isochronous &5 ;
. USB 3.0 SZ#5ERIHAAT IN F1 OUT {£4), #5EsiXZ 8Gbps;

. STFEERIATFETE (Descriptor Caching) FI&UETREY (Data Pre-fetching);
. Device {33589 IN inmEHEF0 OUT inmEEBFSECHFM;

. STHEAEEBERN4ME ERDY # burst;

. XFFimmRtE &R (bulk stream);

. 7% USB 3.0 DRD (Dual-Role Device) 44;

. THEHRIE OTG ID K7 Device §1 Host #&85;

XFF3F Type-C BUS /., 323F UFP/DFP a3t

. A~37%%F SRP (session request protocol), HNP (hostnegotiation protocol) #1 RSP (Role Swap
Protocol);

O O oo NO UL M W N =

—_

USB 3.0 xHCI Host 4%

- RS LUER: 64 MINE;

SRF—AHTRS

. 25— USB 2.0 iAF1—™ USB 3.0 im0,

. 25 USB 3.0/USB 2.0 F&1&4H, maikzl 8Gbps;
- SFFERNFRIRRY xHCI 3RE;

. ER i /745 xHCI Debug Capability;

O Ul WN =
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AHB Slave t tﬁ}{l Master

Bus Interface/List Mangement

t USB3 0TG ¢

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

¢ '

& 1-3 USB 3.0 OTG 1EE|

USB 2.0 PHY

USB 2.0 PHY 32§ 1 4 port #12 4> port Bffgit, 40FEl 1-4 B37FF 2 4 port RIHEE].

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

G Y

1-4 USB 2.0 PHY #EE]

1. Host Port: &1 UTMI+ &S] USB 2.0 Host =188 ;
2. OTG Port: @i UTMI+ 1E$2 USB 3.0 ;3 USB 2.0 OTG 15412809 USB 2.0 1848 atR

USB 3.0 Type-C PHY
HaiR# RK3399/RK3399Pro it 5 32#F Type-C PHY,
o Bt

1. 3245 USB 3.0 (Super-Speed only);

2. 37¥% DisplayPort 1.3 (RBR, HBR and HBR2 data rates only);

3. 37#F DisplayPort AUX i@i&;

4. 375 USB Type-C and DisplayPort Alt Mode;

5. 37#% DisplayPort Alt Mode on TypeC A, B, C, D, E and F &5 #E;
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6. STFFIEEMRERE T3

AUX
-

|fIPE IE

TX0
e —

TypeC PHY | LARXL

TXRXZ
-

DPTX 1 E

TX3
e

1-5 Type-C PHY E[E]

USB {4 %
USB 2.0 Host fE{4Ea 2

USB 2.0 Host FE{4EEBIRERIRE: USB 2.0 Host #1 USB 2.0 HSIC, &% USB 2.0 Host 0 HSIC #EF
EHCI =28, {B6EMHAY USB 2.0 PHY AR[E, FRLAXTRAYRR4ERRRtEAE,

USB 2.0 Host EHCI & OHCI fE{4-EaEs

USB 2.0 T {ERd$hEik 480MHz, FRLA layout FRIEBEE4FRIFE, USB FELTEN 7-8MIL, f# 90QFE
MEPTES, RIFEREELHEaM, L TR, ENN ETEREEEMESES.

XEL RK3399 i B9 USB 2.0 Host FE{AER BRI o1,
1. USB 2.0 Host $=HI88AYEH 5 [BIE0E] 2-1 Frix
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USB2 host0 @05 T0_DP :gg‘i‘ ; 0STO_DP

HOSTO_DM OSTO_DM
TYPECO_DP :ﬁgg gT‘r'F'ECU_DP
TYPECO_DM 2135 —TYPECO D M
TYPECO_ID [—arag
TYPECO_U2VBUSDET ({TYPECO_U2VBUSDET
AC31 1 2
E it @— USBO_RBIAS —W—'h
USE PHYO RO402
1%
HOST1_DM OST1_DM
TYPEC1_DP
TYPEC1_DM
TYPECT_ID

TYPEC1_U2VBUSDET

E [ <@ USB1_RBIAS

OSE PHY1

J54H| 22 IPHY Aj's"B__AvDE“ﬁve | V24 ~UsB_AVDD_0V9
’LﬁEE-EE-JL— USB_AVDD ws]ﬂ—cusa_mnn_wa
\LLSB AVDD, _avs Y25 uss_avop_sva

2-1 USB 2.0 Host i3 B

2. USB 2.0 Host VBUS BYizHIFB ESFO#Z B ERUNE] 2-2 F1E] 2-3 A

U1900
VCCSVO_SYS SYE2BBCAA VCC5V0_HOSTO VCC5VO_| HOSTO
SOT 23 5 [e] ©
5 1 1 O
N vouT HOSTO DM 3 1% *5%
2 c1900 HOSTO_DP_3
GND —"I‘ - 10uF ry ® *TE *
VCCSVO HOSTEN 4 | ocs |2 —L o805 o0
- o X5R c1902 [ c1s01 _ B -
10V ED1900 100nF | 220F 7
R1900 R1902 ESOS4sTN AR Codo2—= cosos U901 F
100K 10K = ESD0402 st ESD5302F 582044 1158,
R0402 RO402 1sv S0T_2% USB-HUB_PORTER="
% 5% “usB1300

)

[ 2-2 USB 2.0 Host VBUSIZHIFB BEFI#Z B

AEG IGI-ﬂ' INT L
GPIO4_DO/PCIE_CLKREQnB_u [aRa
GPIO4 D1/DP HOTPLUG d [aH3 >>v0f35w HOST_EN

2-3 USB 2.0 Host VBUS GPIO 1=/

USB 2.0 Host HSIC fE{4ER g8

USB 2.0 HSIC (High Speed Inter Chip) 2885 USB 2.0 HHEHE (480Mbps) RIS HIBIEIERE
M, {EF 240 MHz DDR {55, BBRIELMENAN 50Q, BNEREXKEAZET 10cm, 1E 2-4
Ffi/x, USIC_STROBE 73 240MHz DDR {554, USIC_DATA JusfiEsk, (EEBEN 0.9V 1.2V, 5
SERIRERER 1.2V, BETRRINFE, SARELKE 10cm (43%T)

XEELL RK3399 /Y USB 2.0 HSIC FBAER RIS F9451,
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USIC_STROBE

USIC_DATA
UsIC_AVDD_0vo LIDUDDDW_U sIC
USIC_AVDD_1v2 AD24 CONVCC1V2_USIC

2-4 USB 2.0 HSIC FE{4-EREE

USB OTG fE{4ERES
USB 2.0 OTG f#{4-EBEZ

USB 2.0 OTG HHXHIEHES

OTG_DP/OTG_DM: USB Z/{52 D+/D-, EEEERESL4 8EE 2.20 YA,

USB_DET: HINSS, 4 OTG {49 Peripheral mode At, AT USB 2&iE#ES] Host (40
PC Host) =& USB 78FE28, BAIAAMEERYE OV, &R Host 2k USB 78EEE8RY, ASHBYE
3.0 ~3.2V,

USB_ID: @MIANES, ATHIRFYI#S Host mode 8#& Peripheral mode, EKIAAEEF

1.8V (THAERRIE) , OTG {EA Peripheral mode, i OTG-Host £4ifd, USB_ID S4FHL
{KEE, USB 1Z=HIEEStRIE USB_ID BBSFENMY, Bnhig OTG 1#8 Host mode,

USB_RBIAS: USB 2.0 PHY g95MEPEIEERRE, 1ZFBIEAIPRESS/E USB (ESHIEE, FrlAisrg
1208 SDK & [RIBERIBEIRIT.

VCC5V0_OTG: 24 OTG IT#FF Peripheral mode B, VCC5VO0_OTG 2 USB_DET HIEBINRIES.
24 OTG I{EF Host mode BF, VCC5VO_OTG it VBUS 5V £5 USB M.

USB 2.0 OTG PHYRY{HEBEE]E: USB_AVDD_1V0, USB_AVDD_1V8, USB_AVDD_3V3,

USB 2.0 OTG RYRE{4EREEANE] 2-5 ~ & 2-8 Fiix:

U1000E
USB_OTG DM [30° < TG_DM
USE_OTG_DP [~m3 % TG_DP
USB_VBUS |7 < DET
UsB_ID USB_ID
¥12
USE_HOST_DM [~aq3 2 ;%sa HOST DM
USB HOST DP SB_HOST _DP
AATT R14001 43 2
USB RBIAS Ri0s |1+
USB AVDD 1vo Y12 USB_AVDD TVOR1401 1R 1, A A 2 RO603 1% OVDD_ V0
Vi3 USBE _AVDD 1VER1402 04AR 1 2 RO603 1% VOCT1VE
USB_AVDD_1V8 93— SB_ADD_3V3R1403 0.1R_1 2 RO603 1% e
USB_AVDD_3V3 : AN OVCC3V0_PMU
C1400 | C1401 | C1402
FX30 “| 1o0onF™| 100nFT| 100nF
——X5R WER 5R
16Y 16Y 16Y
C0402 | CO0402 | CO0402

L||

2-5USB 2.0 OTG T E S |i#
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VCCEV0_OTG

' "IN
_ 1 T R2500
s 5V 7 OTe O
= DM 3575 OP1
> El’g 4 USB D
U — — L]
ED2500 L2501 | 2501
ESD5451 | \/ N/ [EspsaozF I ——10uF
ESD0402 | Zlgjgscrr_zs [ ol SR
6.3V
COBO3
[al]
— I
S R5504 %3402 5% I S
4 3 FB2500
AMANTTTG0R-100M0 P
_ 2 === 1 LOB03D
OTG DP 1 2 | OTG DP1
¢ R2505 o YRR0402 5%
B 2-6 USB 2.0 OTG [
VCCS5V0_OTG
T R2500 2 10K, 1 RO04Q2 5% . USB DET
R2502 T | C2500
_ 18K  ——100nF
C2501 1% | X5R
——10uF | RO402 16V
o X5R C0402
6.3V
COB03

1||

2-7 USB 2.0 OTG VBUS DET 4> /EEEE



Voo ayn VCCSWVO0_SYS VCCEV0_OTG
e 8]

L2500
- SYB280AALC
R2501 STTA107CW 303
11::;: —31I N vour M
| RO402 GND -2 ||r
4 3
Q2500 m-t EM 0CB -
WNM2016-3/TR _ SOT 23 5
SOT 23 — R2503
- 2502 47K
USB ID 1 Al ol 1UF 5%
co402 o RO402
o X5R
16V

2-8 USB 2.0 OTG VBUS DRV EB#&

USB 3.0 OTG f#{4-E I8

A RK3399 USB 3.0 OTG Type-C BB BRI/,

RK3399 USB 3.0 OTG B% USB 3.0 OTG IsE, B34 USB 2.0 OTG AL, BAEHERA
5Gbps, #JHEEOA Type-C, SHFIERIE. FEERMZEISE, USB 3.0 FKIA 3 KNUELEDESE
B 11 %5 PCB, 5Gbps (SRS ERANRESESHTUER, NERESHTHNIR B
TR,

Al A2 A3 A4 25
GND | TX1+ | TX1- | Weus | CC1 D+ D- SBUL1 | Veus | RX2- | RX2+ | GND

3

AT AR A9 AlD All Al

GND | RX1+ | RX1- | Vaus | SBU2 D- D+ cc2 Veus | TX2- | TX2+ | GND

Bl2 B11 B10 [ B8 B7 BE& B5 Ba B3 B2 Bl
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& 2-9 Type-C #EOENX

TYPEC1_TX1P
TYPEC1_TX1M

TYPEC1_RX1P
TYPEC1_RX1M

TYPECI_TX2P
TYPEC1_TK2M

TYPEC1_RXZ2FP
TYPEC1_RX2ZM

TYPEC1_RCLKP
TYPEC1_RCLEKM

TYPEC1_CC1
TYFEC1_CC2Z2

TYPEC1_AUXP
TYPEC1_ALLM

TYPEC1_AUXP_PD_PU
TYPEC1_AUXM_PU_PD

TYPEC1_UIVBUSDET

TYPEC1_REXT
TYPEC1_REXT_CC

TYPEC1_AVDD_0V9_1
TYPEC1_AVDD_0V9_2
TYPEC1_AVDD_1VE

TYPEC1_AVDD_3V3

] 2-10 RK3399 USB 3.0 OTG K2 |f

Y21
(Y221 OUSBAVDDOVE

[ AAZ1 _____ USE_AVDD_1vE
| AB21  ~usB_AVDD_3v3

USBE TYPEC 115H0

AL26

TYPEC1_TX1P
L] ; TYPECT TXIN
Ak2S ((TYPEC1_RX1P
AL25 >$PEC1:R}{1N
AL28

TYPEC1_TX2P
L) g TYPEC1_TX2N
AKZT (LTYPEC1 RX2P
AL27 :’gPECCR}{zN
AE20 TYPEC1 RCLKP ~TP1403
AD20__TYPECI _RCLEN 8TP141]5
AH21 AP TYPEC1 CC1 ~TP1410
AF21 AP TYPECI CC2 81?1411
AK29

TYPEC1 SBU1
ALZS 3 TYPEC1 SBU2
% TYPEC1_SBU1_DC

TYPEC1_SBU2_DC
AC18TYPECT [ISVHUSHETF{4 1
[ AER . R1406 1 402 1%,
AG21 R14081 7 RD407 1%

o8| R P

VEBUS_TYPEC_C10> g VBUS 1
Ba | VBUS 2
Bg | VBUS 3
TYPECT SAUL 20001 2 _100nF COZ01 XSR 10V, TYPECT ALXP VBUS 4
wa.:1:sﬂuz; Z_100nF COZ01 X5R IOV T'rPEc1_:c1g ;g e
R2001 1 2 RO201 5% - - TYPEC] cc2 §: ccz
TYPEC1_SBU1_DC L 1 _— -
TYPEC1_88U2_DC Rat R 2 | coun
RO201% RO201 s8UZ
o 5% o 5% TYPEC_DM 71 ot
— 4 TYPECT_DP % 0P
B2 o2
TYPECT_TH1 |_2_100nF COZ01XSRADV TYPECITXIN A3 | ..o
TYPECT_TX1F (2 T0O0nF CO201 XERTOW TYaeci[XIP A2 | oo
AT HOLE_1
JLiast. s BT RX1_M HOLE_2
TYPRCT_| g
™ £20041 “wﬂ:flﬂi X¥5R 10V TYPECITXZM B3 _—
TYPE 1:TX2P; C20051 | Z_100nF CO201 X5R 10V TYPECITHZP B2 g
GMD_E1
TYPECT_Rxal A1 55 " B
TYPECT_RX2F AT Ssm_p e
a1 GND_E4
Az | GMD1 GMD_ES
BT | GND2Z GMD_EG
F1z | GMD3 GMD_ET
GND4 GND_ES

VBUS_TYPEC_C1o— P20041 1008 . 2 RQU0D 5%

STYPEC_UZVBUSDET

] 2-11 RK3399 USB 3.0 OTG Type-C 32




FUSB302ZMPX

MLP14_ZR50X2ZRS0XDRE0

TYPEC1_CCH 10 2
. 4 CC1_10 VBUS —OVBUS_TYPEC_C1
| ST CC1_11 12
T¥rEC Coz i VCOMNN_12 jouausau_TYFEm
+ cc2_1
14 . 13
14 CC2_14 VCOMM_13
c2102 C2103 4
- v
220pF 220pF VDD CC3Va_CC
e e 3
C0402 gg:iuz“ 2 ne
™ sov sov NG
8 [ P
151 GND SCL [ T {¢12C_SCL_PMIC
ePAD SDA & T 1ZC_SDA_PMIC
L INT YPEC1_CC_INT_L
2-12 USB 3.0 Type-C FUSB302 EBi&
uz210
FPF2495UCX
VCC5VO_SYS VBUS5V_TYPEC1 R VBUS_TYPEC_C1
Qo
R2104 1 01R% 2 RO603 Al A3 R21051 5% 7 R0402
c2104 c21 Bl xm xgag He——1 C2106 i
Tl zauF 7| 2a0F  WCCEVD TYPECI ENC3 | azur
——C0805 'C0805 ON C1__TYPEC OCFLAG L ——Co80s
X5R X5R OCfiag X5R
v 1w leat 5o | asv
= = & & =
g 2
ISEE-SZELM, Ilimited=2A =
GPIO1 A4/ISP0 PRELIGHT TRIG/ISP1 PRELIGHT TRIG d | 53a
2-13 USB 3.0 VBUS #=HEBEE-1 (GPIO =HIEBEREIH 5V)
. ————— 3 ]
_— " FDWH-=5M50mA 5 |
~VBUS_TYPEC = CHARGE_GMNDB ————-——{
-I| EDINN 2 m ! gsnauz‘ségw ’ S g USBIOTG_0.8A 11y 1 og 4
2 1 \L T +: useioTe_osa_zf |*%] | =M |cHAREG_SW6_1 [
a2z 2 )L\ e tovxsh N L " To08A s I R—
9 1 = OO 1. 81
-|| 2388 I 10uF 10V %58 CO603 | veeavo_svs @ | Powpain vevst [k
i Cc23g0 2 1 _10uF 10V X5R C0603, g PowPath_VSYS2Z
| c23gl 2 T 220F 10V X5R COB05 | T 7 | BOOST_1 59
' BOOST 2 ROOST i BAT_1 60 ]
VCC_SYS L2314 5 5V/28 BAT 2
,||I czags 2 || 1 22uF 2 1.0uH_ =44 BOOST_SWs B7
| I 10V X5R IND_404020 4 BAT_TS1 g
0805 - | BOOST_GNDS EXT_TS2 [ 55X

2-14 USB 3.0 VBUS #=#lIFBE&-2 (RK818 1Z=HIFEREEHIH 5V)

A#% USB

[iy=1

USB ERAVECE M IRTFAIEH ENIZARRAIECE /75—, LLarm64 ZRpE R EcE M

SNERINEE:

make ARCH=arm64 rockchip_defconfig

15%54% Kernel Bi2&

make ARCH=arm64 menuconfig

{R1Z default FtE& :

make ARCH=arm64 savedefconfig

{R1F default Be&, SAIGFE defconfig &1 rockchip_defconfig,

USB PHY CONFIG
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USB PHY &RIRAVECE LT

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

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

<*> Rockchip INNO USB 3.0 PHY Driver

USB 2.0 PHY {&EARYZ Innosilicon IP, FLARIERE Rockchip INNO USB2PHY Driver”,
RK3399 RK3366 USB 3.0 PHY {&EFBRIE Type-C, FFLARIERE ‘Rockchip TYPEC PHY Driver”,
RK3328 USB 3.0 PHY {&F3HYE Innosilicon USB 3.0 PHY, RTLARISERR :

“Rockchip INNO USB 3.0 PHY Driver”

USB Host CONFIG

USB Host #&RAIECEN T

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

<*> XHCI HCD (USB 3.0) support
-*- Generic XHCI driver for a platform device

EHCI HCD (USB 2.0) support
Root Hub Transaction Translators
Improved Transaction Translator scheduling

A Mmoo/ A
VoL sy

Generic EHCI driver for a platform device

A
Vv c

OHCI HCD (USB 1.1) support
OHCI support for PCI-bus USB controllers
Generic OHCI driver for a platform device

VARV

Wik E USB Support NS4 88324 USB iI=IRFHITH—T AR E.

ANEREE T H USB Host, BE4cEE% E <*>Supportfor Host-side USB Iil, SAFSSIANTHY Host 18
FHIECE, E, USB Host 1.1 1#E3% OHCI Driver Big&, USB Host 2.0 1#&1% EHCI Driver fig&, USB
Host 3.0 j%#% xHCI Driver it &.

EETEAIE RK3308 Y default config  (rk3308_linux_defconfig) ATHEHEEWIZ, EKIAR disable
USB Host, fNERET#E USB 2.0 Host F1fE% USB M, FEE4FE) enable EHCI Driver Bit&, AR
&% USB HMZ CONFIG, {FEEXIRIAT USB AMSIRE],

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

<*> Designware USB2 DRD Core Support
DWC2 Mode Selection (bual Role mode)

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

USB Gadget CONFIG

USB Gadget {5 BT

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
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

Lo O e T s N s N s N e Y s Y s A s T sy TN s T s Y s N s Y s Y sy S e Y s Y s Y e Y s B |
L S T T T T T e e T T R T S '

Rockchip SEAERIASZE RNDIS, MTP, PTP, Accessory, ADB, MIDI, Audio £ Gadget IhgE, FF&
BT LRIESCPR=mTEK, enable EB%HY USB Gadget Ihge, {EREIRY, TEAEMHL init 34
(init.rk30board.usb.rc #1 init.usb.configfs.rc) ,

USB 4M& CONFIG
Mass Storage Class CONFIG

U 28T SCSI i85, FFLAEERE USB R BIEERLE SCSI %R,
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Device Drivers --->
SCSI device support --->
<*> SCSI device support
[ 1 scs1i: use blk-mq I/0 path by default
[*] legacy /proc/scsi/ support
* SCSI support type (disk, tape, CD-ROM) *%*%*
SCSI disk support
SCSI tape support
SCSI OnStream SC-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 --->
[*] scsT low-Tlevel drivers --->
[ 1 PCMCIA SCSI adapter support ----
[ ] scSI Device Handlers ----

D AA A A A A
LV VOV OV OVV

FgE5c SCSI Device Support f5, BJLAE USB Support RN TsEnm, % EEPaE],

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

USB Serial Converter CONFIG

e T USB 3G Modem
USB 3G Modem fs5F3RY/E USB 380, (FARHRESE LN TER:

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

<F> USB driver for GSM and CDMA modems

LtEAr, USB 3G Modem IXAFE(FRE PPP Ik SAVEXECEIN:

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

S PPP BSD-Compress compression
B> PPP Deflate compression
=] PPP filtering
<F> PPP MPPE compression (encryption)
=] PPP multiTlink support
<*> PPP over Ethernet

<F> PPP over L2TP
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<F> PPP on L2TP Access Concentrator
PPP on PPTP Network Server
PPP support for async serial ports
PPP support for sync tty ports

e ¥ PL2303

WNRE(HA PL2303 MIHEUREEIER O, FEEFN TR, FAVFE disable “USB driver for
GSM and CDMA modems”, &N, PL2303 ol #iRiREIH USB 3G modem,

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

<*> USB Prolific 2303 Single Port Serial Driver

e i USB GPS
WNERE 1 USB GPS, U u-blox 6 - GPS Receiver i8%%, ZEESFUNTELT:

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

USB HID CONFIG

USBERRAYBCEIRINGN T :

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

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)
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e USB Wifi CONFIG

BEEEER Vendor IMHEAIREIFIELS.
e USB Ethernet CONFIG

Device Driver --->
[*] Network device support --->
<*> USB Network Adapters --->
<*> USB CATC NetMate-based Ethernet device support
<*> USB KLSI KL5USB10l-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
-%*- 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 (LapTlink, ...)
Prolific PL-2301/2302/25A1/27A1 based cables
MosChip MCS7830 based Ethernet adapters
Host for RNDIS and ActiveSync devices
SimpTle USB Network Links (CDC Ethernet subset)
ALi M5632 based 'USB 2.0 Data Link' cables
AnchorcChips 2720 based cables (Xircom PGUNET, ...)
eTEK based host-to-host cables (Advance, Belkin, ...)
Embedded ARM Linux links (iPaq, ...)
Epson 2888 based firmware (DEVELOPMENT)
KT Technology KC2190 based cables (InstaNet)
Sharp zaurus (stock ROMs) and compatible
Conexant CxX82310 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

/\n

A —
V VV V V V V V V V ooy VYV VY VY VYV VYV VoV

A AN A ANA

USB Camera CONFIG
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Device Driver --->
<*> Multimedia support --->
[*] Media USB Adapters --->
*%% wWebcam devices ***
<*> USB Vvideo Class (UVC)
[*] uvC 1input events device support

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

[*] usB Audio /MIDI driver

USB HUB CONFIG

WERESLHEF USB HUB, i&J& Disable external HUBS "Bt &1kl s,

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

[*] Disable external hubs

Hitt'E AT RERZIAY USB iRZIXERE, f1GPS, Printer &, BAJREEE Vendor EHIRIIEE, AT
BERIVERY IRERIRE), MFHFXRIREG, TEEEMNS LR Linux IZIRESHFEMAITE,
RKFEFTFIAER, JEESE,

USB DTS EoEiiAA

USB PHY DTS

USB PHY 4379 USB 2.0 PHY %0 USB 3.0 PHY F#, IXF#P PHY 2EMMIZA, FERMERIUK
K, FrLAFESBIECE DTS,

Note: RK3399 ifiFHY USB PHY DTS BBV RIEESSY, 1B5% !
{Rockchip_RK3399_Developer_Guide_USB_DTS_CN})

USB 2.0 PHY DTS

Rockchip ZFUi A, EZE(HEARF USB 2.0 PHY IP: Innosilicon IP #] Synopsis IP, iXFEFh IP HIREE
RARR, FRLARIRA PHY DTS BR&tE AR, Rockchip EFUEH USB 2.0 PHY KEBHFEAIE

Innosilicon IP,

1. USB 2.0 PHY DTS ERE 374y
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Innosilicon USB 2.0 PHY DTS BEEEAY (EFRTB& RK3188/RK3288 ZAMYTH)

Documentation/devicetree/bindings/phy/phy-rockchip-inno-usb2.txt

Synopsis USB 2.0 PHY DTS BeEN#Y (IEFTF RK3188/RK3288 i)

Documentation/devicetree/bindings/phy/rockchip-usb-phy.txt
2. USB 2.0 PHY DTS SCf5l

LA RK3399 USB 2.0 PHYO DTS Jaffll,

e USB 2.0 PHY 75/1: RK3399 USB 2.0 PHY 257788/ F GRF #&1R, FrLAFEF GRF B A{EAN USB
2.0 PHY B9/, 1£ PHY X, f5F9 GRF itbib{E/g PHY RYELIL,

e USB 2.0 PHY T58: RK3399 USB 2.0 PHY 2—/"CombPhy, B&7T— OTG port 1 —4 Host
port, IXFEEAN port HE= PHY £#At4h, EAY, DTS hEEACE 480 MHz HiHATsh, iZAHERETLA
45 USB 2.0 Host? SHIEs AR ELth{EE A 480MHz AT$AIRELR,

e USB 2.0 PHY F¥55: PHY fY OTG port §] —4* Host port D BIERA— N FiA, e, “otg-
port” XIKL OTG port, “host-port” SRz Host port, &4 port 3 %EEE?E_LE’JEF'H‘E, R, XLl
FEATF USB RERESRIFTEN.

grf: syscon@ff770000 {
compatible = "rockchip,rk3399-grf", "syscon", "simple-mfd";
reg = <0x0 Oxff770000 Ox0 0x10000>;
#address-cells = <1>;
#size-cells = <1>;

u2phy0: usb2-phy@e450 {
compatible = "rockchip, rk3399-usb2phy";
reg = <0xe450 0x10>;
clocks = <&cru SCLK_USB2PHYO_REF>;
clock-names = "phyclk";
#clock-cells = <0>;
clock-output-names = "clk_usbphy0_480m";
status = "disabled";

u2phy0_host: host-port {

#phy-cells = <0>;
interrupts = <GIC_SPI 27 IRQ_TYPE_LEVEL_HIGH 0>;
interrupt-names = "linestate";

status = "disabled";

3

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";

L



33T Host port #1 OTG port Host #={, FEJ9 USB FMRIRMAL SV $tEBFEIR, ATLATRAIETE DTS Sl
& USB VBUS 5V,

TELL RK3399 USB 2.0 Host VBUS regulator A9 DTS EZ& /94,

RK3399 USB 2.0 Host VBUS BUiz4AE2: GPIO A, MMERE VBUS 5V &, GPIO UK, MHF
VBUS 5V #itt, DTS #fsEfH regulator B3R, KECE GPIO, Hrh, /B4 "regulator-always-on" &
=, RFEBEE, #ALs GPIO LAFERE VBUS 5V #iH, BRIRGX.

vcc5v0_host: vcc5v0-host-regulator {
compatible = "regulator-fixed";
enable-active-high;
gpio = <&gpio4 25 GPIO_ACTIVE_HIGH>;

pinctrl-names = "default";
pinctr1-0 = <&host_vbus_drv>;
regulator-name = "vcc5vO_host";
regulator-always-on;

};

usb2 {
host_vbus_drv: host-vbus-drv {

rockchip,pins =
<4 25 RK_FUNC_GPIO &pcfg_pull_none>;

};

};

BLE “u2phy0_host” TiEaAYEM “phy-supply” 79 “vcc5v0_host”, iX#E, PHY HEZEAY Core (RIBLHES
EfEmzZENE, FHEEl USB VBUS IR GPIO,

u2phy0_host: host-port {
phy-supply = <&vcc5v0_host>;
status = "okay";

e

USB 3.0 PHY DTS
Rockchip &5 F, FEFERE=F USB 3.0 PHY IP: Type-C PHY IP, Innosilicon USB 3.0 PHY IP ]
Innosilicon USB 3.0 CombPhy IP, 1X=F IP BUREHZITARE, FrLAXIRAY PHY DTS BeEtEAR.
1. USB 3.0 PHY DTS E2& 3244
Type-C PHY DTS BeEX#H (FBF RK3399/RK3399Pro &)

Documentation/devicetree/bindings/phy/phy-rockchip-typec.txt

Innosilicon USB 3.0 PHY DTS &4 (FBF RK3228H/RK3328 15 k)

Documentation/devicetree/bindings/phy/phy-rockchip-inno-usb3.txt

Innosilicon USB 3.0 CombPhy &34 (FIF RK1808 55, USB 3.0 & PCle CombPhy)

Documentation/devicetree/bindings/phy/phy-rockchip-inno-usb3.txt

2. USB 3.0 PHY DTS 32§l

LA RK3399 Type-CO USB 3.0 PHY/9fjll,
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Type-C PHY F-—> USB 3.0 SuperSpeed PHY 1—> DisplayPort Transmit PHY 2B, Ett, Type-C
PHY B9ZEF5 5 “tephy0 " & TR F5 “tephy0_dp” 0 “tcphy0_usb3”, 4BUSIRL DP PHY

USB 3.0 PHY,
FZE DTS B8

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

e rockchip,typec-conn-dir : =l Type-C IER AN FSECE

e rockchip,usbh3tousb2-en : 3B%i&E USB 3.0 T{E#E USB 2. 0 only 9517 EeElE ;
e rockchip,external-psm : = Type-C PHY BY4MNEB psm B FZe8E0 S ;

e rockchip,pipe-status : Eif] Type-C PHY pipe ARSI FES0CE;

e rockchip,uphy-dp-sel : #6#% Type-C PHY 745 DP {UZ7728/CE ;

tcphy0: phy@ff7c0000 {

compatible = "rockchip,rk3399-typec-phy";
reg = <0x0 Oxff7c0000 Ox0 0x40000>;
rockchip,grf = <&grf>;
#phy-cells = <1>;
clocks = <&cru SCLK_UPHYO_TCPDCORE>,

<&cru SCLK_UPHYO_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_UPHYO>,

<&cru SRST_UPHYO_PIPE_LOO>,

<&Cru SRST_P_UPHYO_TCPHY>;
reset-names = "uphy", "uphy-pipe", "uphy-tcphy";
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 = <Oxe5c0 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: ZAIZR4RiAAT RK3399 USB 3.0 Type-C PHY £ DTS| FHEYECE, sCfF b, 7E DTS HikE—EB
DIEXECE, B8F: BEE Type-C PHY B9 extcon B, BE&E CC o F (FUSB302) BUEHEMS. BIX

BEEY:
{Rockchip_RK3399_Developer_Guide_USB_CN)
USB 2.0 $=i#l28 DTS
Rockchipiy {3 T 2F A [EZE4987 USB 2.0 =588
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e EHCI (Enhanced Host Controller Interfac, only support USB 2.0) ¥ OHCI (Open Host
Controller Interface, support USB 1.1 & 1.0)

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

TES BIRHX TN AFEIZEHAY USB 2.0 12188 DTS TR,
USB 2.0 Host }=#l28 DTS
1. USB 2.0 Host #=#I28 DTS BtB XY

Documentation/devicetree/bindings/usb/usb-ehci.txt
Documentation/devicetree/bindings/usb/usb-ohci.txt
2. USB 2.0 Host #=lg§ DTS 361
LA RK3399 USB 2.0 Host0 #=l2& (EHCI & OHCI) AIDTSHfl.

Hrh, EHCI =HI8889 compatible EEA “generic-ehci”, OHCI #=HI88AY compatible EEA
“generic-ohci”, 7H, EHCI#1 OHCI ERERE#ERY clocks 1 phys, Bt “power-domains” HAEEH
ChEHEARE, REZ0HAY USB 2.0 Host $2#I8852#5F power-domains IHEERS, A REEEIZE
.

usb_host0_ehci: usb@fe380000 {
compatible = "generic-ehci";
reg = <0x0 0xfe380000 Ox0 0x20000>;
interrupts = <GIC_SPI 26 IRQ_TYPE_LEVEL_HIGH 0>;
clocks = <&cru HCLK_HOSTO>, <&cru HCLK_HOSTO_ARB>,
<&cru SCLK_USBPHY0_480M_SRC>;
clock-names = "hclk_host0", "hclk_hostO_arb", "usbphy0_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_USBPHY0_480M_SRC>;
clock-names = "hclk_host0", "hclk_hostO_arb", "usbphy0_480m";
phys = <&u2phy0_host>;
phy-names = "usb";
power-domains = <&power RK3399_PD_PERIHP>;
status = "disabled";

USB 2.0 OTG #=H#lg8 DTS

1. USB 2.0 OTG #=#Iz5 DTS BeENXHS
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USB 2.0 OTG {$EF DWC2 =88, 7E Linux-4.4 Az, DWC2 =HIZSIREIBEM MNMRAS (dwe2 IREF]
dwc_otg_310 3Kzf)), H, dwc_otg 310 IXENZIBIRARIIREN, RB RK3288/RK3368 A {#F. M
£ Linux-4.19 91z, FrACHEY DWC2 1=HI28RENERERE dwe2 IREIARAS, ABE3REIEH
dwc_otg_310 3Kz},

dwc2 IRENXIMAY DTS EeEMAY (EATF Linux-4.4 REFFAIAZ)

Documentation/devicetree/bindings/usb/dwc2.txt

Documentation/devicetree/bindings/usb/generic. txt
dwc_otg_310 IXBNXIRZAY DTS ERESHY ((UEFTF Linux-4.4 1% RK3288/RK3368 i)

Documentation/devicetree/bindings/usb/rockchip-usb.txt
2. USB 2.0 OTG #=#l28 DTS SEf
LA RK3328 USB 2.0 OTG DTS (i&He dwc2 3kzh) Af1, FERMNT:

e dr_mode: W/RBCEA "host", "peripheral" B(& "otg";

o g-rx-fifo-size: BLE Gadget mode BY rx fifo K/J\;

e g-np-tx-fifo-size: L& Gadget mode AYJ non-periodic tx fifo K/J\;

o g-tx-fifo-size: ELE Gadget mode HIEA IN immifY tx fifo /N (Us 0 BRYL)
e g-use-dma: f#HHE Gadget IXFN{FEFE DMA {£H);

e phys: EEE PHY =,

e phy-names: KIRECEJS "usb2-phy".

Hrh, “g-np-tx-fifo-size” , “g-rx-fifo-size” f1"g-tx-fifo-size” FAF Device &, FHY fifo L&, SJLURIE
FEERSEFRAY USB Device RIFIESRHTIEH, BB :

1. “g-np-tx-fifo-size” BLE& Device Alims= O fifo, FRINEES 16 (Bfii: 4Bytes);

2. "g-rx-fifo-size” BLE Device OUT SHeAIREMY fifo, FAS OUT ikette— Nl fifo, BNERER
275 (BAfi[: 4Bytes);

3. “g-tx-fifo-size” BLE Device IN imAUKE fifo, B84 IN IsmB—NERMAXE fifo, BILURIESS
FREAAY IN immZiE R EHRMNAY tx-fifo, BE tx-fifo B, B NRN:
1) tx-fifo A<ge/)\F EP max-packet;

2) tx-fifo #iK, (EitEReEEF, FRLANR tx-fifo BEEK, EINBECEI EP max-packet Y 2 {Fak&
'K

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 = <&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";



USB 3.0 {=#lg3 DTS

USB 3.0 Host {54128 DTS

USB 3.0 Host #4188 xHCI, £EEF DWC3 OTG IP A, FRLAAFEEHERS dts, REERISE DWC3
T, FEIRE DWC3 B dr_mode B dr_mode = "otg"8#& dr_mode = "host", FiAJLAERE
xHCI #4128,

USB 3.0 OTG #5428 DTS

1. USB 3.0 OTG #=#Ig8 DTS EeENXHS

USB 3.0 OTG {$F DWC3 #=i2§, B Linux-4.19 USB ch3§ SH|BRIRENARLY, Linux-4.4 HHT TR
AR (BARESS, 155% USB 3.0 OTG =ZH|281Kz , FRLA Linux-4.4 §0 Linux-4.19 K EHHY
MZARANAY USB 3.0 OTG DTS EC& AR,

Linux-4.4 USB 3.0 OTG #5488 DTS FCE Y

e Documentation/devicetree/bindings/usb/dwc3.txt (DWC3 1zHIs88YEAE B E1ER)

e Documentation/devicetree/bindings/usb/generic.txt (USB 15280 EREEECEEE)

e Dpocumentation/devicetree/bindings/usb/rockchip,dwc3.txt ((&FTF RK3399/RK1808)

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

Linux-4.19 REFHAIAZ USB 3.0 OTG =88 DTS EeE Y

e Documentation/devicetree/bindings/usb/dwc3.txt (DWC3 1552809 E R EERCE 15 ER)

e Documentation/devicetree/bindings/usb/generic.txt (USB 1=HIz8aYEAEEECEER)

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

Linux-4.4 5 4.19 USB 3.0 =138 DTS Bt BNER =i

o DWC3 AY power-domains JEf%, resets B, extcon Bl 5|BAMEARRE. 1E Linux-4.4 9%,
X=AEMERIE DWC3 ZHIZ8HR T M (usbdrd3), ME Linux-4.19 W%, X=1EBHEEEIT
DWC3 #2897 T3 M (usbdrd_dwc3);

o EFCE Type-C to Type-A USB 2.0/3.0 OTG DTS B, Linux-4.19 PI#ZEEE USB 12488 F15
(usbdrd_dwc3) 351N extcon BERIECE, ZRETIFRIFIE OTG 2=, M Linux-4.4 P\]*Z%Jtls
=K,

2. USB 3.0 OTG #=#128 DTS 3£

LA Linux-4.4 RK3399 USB 3.0 OTG DTS Al

USB 3.0 OTG DTS B8& TR “usbdrd3_0" f#1FT5m “usbdrd_dwc3_0", EHrh, &7
RK3328/RK3228H 4, FrE>z#F DWC3 1=HI28AU S, R MAY compatible #E 0L
“rockchip,rk3399-dwc3”, FrEGHBIF T M= compatible EECEA “snps,dwc3”, RXTARERE,
EEGHRBEXRINEN, W clocks, power-domains, reset, FHmAERE, BEEHIZEHEXMN
Bt EPR quirk B, ERTRE SR DWCS 12588,

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_c1k", "grf_clk";
power-domains = <&power RK3399_PD_USB3>;
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resets = <&cru SRST_A_USB3_0OTGO>;
reset-names = "usb3-otg";
#address-cells = <2>;

#size-cells = <2>;

ranges;

status = "disabled";

usbdrd_dwc3_0: dwc3@fe800000 {
compatible = "snps,dwc3";
reg = <0x0 0xfe800000 0Ox0 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-1linecheck-dis-quirk;
snps,xhci-sTow-suspend-quirk;
snps,xhci-trb-ent-quirk;
snps,usb3-warm-reset-on-resume-quirk;
status = "disabled";

e

USB IREIFA&

Linux USB IKE/15544

Linux USB 1tk 2— 1N ERVEEY, 91TFE 5-1 Fivs, o3 2 USB Device IKE], HiBZE USB Host
Xz, RIEER Rockchip RS AR USB =HI28F0 PHY AY3RZA.
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driversfusb/gadget/function

Linux USB Host/Device Application

L

libush
Filesystem/Audio/ USB Devio
Video/:*- frameworks driver

drivers/usb/core/devio.c
sound/usby.
3 drivers/mediafusb/uvc/.

L

\_‘__/"_“\

drivers/ush/gadget/composite ¢
driversfusb/gadget/configfs.c

Gadget function driver
(MTP, ADB, UAC, UVC, etc)

Host Class driver

drivers/ush/storage

(MSC, UAC, UVC, HID, etc)

i

1L

drivers/usb/gadget/udc/

\_____'/"_"\

Composite gadget/
UDC core

Host core (Hub driver)

A 4

\_,/_._\

driversfusb/core

drivers/usb/dwc2/.
drivers/usb/dwc3/.

i

l:

drivers/usb/dwc_octg_310/.(legacy)

DWC2/DWC3 Controller
Device driver

EHCI/OHCI/xHCI/DWC2

\_/'_‘\

drivers/usb/host/ehci*.c
drivers/usb/host/ohci*.c
»> driversfusb/host/xhci*.c

Controller Host driver

driversfush/dwc2/...

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

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

USB 2.0/3.0 PHY driver py  drivars/phy y ypecc

5-1 Linux USB IRzNZE44

USB PHY IREIH A&

AET, FEX PHY BIREHIEHTEEANNEE, MRETHESAIXT PHY BUREHELR. S8R
BH. (S5 RAEEER, BSEXR (Rockchip_Developer_Guide_Linux_USB_PHY_CN) ,

USB 2.0 PHY IREIFFE

Rockchip B, FEFEAFFN USB 2.0 PHY IP: Innosilicon IP # Synopsis IP, X IP AR
RIAE, FRLAREMIZA USB PHY IRz, [EEY, fEFE—/ USB 2.0 PHY IP (IRFIEH, SRE—
A~ USB 2.0 PHY 3Kz, MiAEEMEREE—1MNEMARY USB 2.0 PHY IXaf,

1. USB 2.0 PHY IREHFIERER

e Innosilicon USB 2.0 PHY IX#1{{HS
drivers/phy/phy-rockchip-inno-usbh2.c

e Synopsis USB 2.0 PHY IXa({HS (FBF RK3188/RK3288)

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

253 BRIAZESEI Rockchip SoC (BT RK3188/RK32884h) (A Innosilicon IP, FRLAARERES

8 Innosilicon IP,
2. Innosilicon USB 2.0 PHY IP 4§34

o ZT2FE USB 2.0 #5E

e 7§ 480Mbps/12Mbps/1.5Mbps #iREER

o ¥ USB 2.0 #SBE XAYFTE Mg

o SHE1ANPHY 14N port, BiE 14N PHY 24N ports (14 OTG port 1 1 4™ Host port)
e OTG Port 3z#F Device/Host FRFHET,

o ¢ Battery Charge 1.2 #5%

3. USB 2.0 PHY EEL4(6
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USB 2.0 PHY IR&IFR, B—ANEERILEHINR rockchip_usb2phy_cfg, EE/EFRREAE USB PHY X8
1788, IERII— NS ERY Innosilicon USB 2.0 PHY RUSZHEAY, BRI T/EREIEINE A XTRAY
rkxxxx_phy_cfgs Z5K{K,

struct rockchip_usb2phy_cfg {

unsigned 1int reg;

unsigned int num_ports;

int (*phy_tuning) (struct rockchip_usb2phy *);

struct usb2phy_reg clkout_ctl1;

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

rockchip_usb2phy_cfg Z5HRRRIEAINT :

e reg: USB PHY fiiF GRF i&HRAPAIRREHENE, ZitbibS DTS USB 2.0 PHY XIRZAY reg HBiER—
. YEFRREITE DTS PHY #0 IKE14RAY PHY RIECE;

e num_ports: EX USB PHY 374589 port #i&. tball, x3F OTG port #1 Host port, MY
num_ports A 2;

e phy_tuning: FF USB PHY (SSHVAZE, LbiN: REINE, REESEES,

e clkout_ctl: =4 USB PHY 480MHz At HAd4h;

e port_cfgs: USB PHY port Z77888CE ;

e chg_det: REBIGNUIERINIFFREE;

4. USB 2.0 PHY kZ&#1
USB 2.0 PHY B=4* work, 23 3IBTFEARRBAMRSL:

e rockchip_chg_detect_work: HF OTG port Device mode BIFEEBHGNITHEE;
e rockchip_usb2phy_otg_sm_work: F3F OTG port RUIEEEREHIGN, LARIESE] PHY HNABH

suspend;
e rockchip_usb2phy_sm_work: F3F Host port RIERSRZHEN, AR =S PHY HHNARH
suspend;

RENAS, EXBAIMSEEINT dev_dbg log, RILAGEEEREIEEMMIIREHaIRESTILS
5.

5. USB 2.0 PHY IRENFF A& L6l
)L RK3399 USB 2.0 PHY IRzNFF& Fa44,

RK3399 SZ#FMAMHMIZAY USB 2.0 PHY, HH, 81 PHY &8 & port: OTG port #1 Host port,
Hrh, OTG port F3F USB 3.0 OTG controller B9USB2 #3453, 5 Type-C USB 3.0 PHY HRL5TEERY
Type-C I8, Host port FFFUSB 2.0 Host &88, BKRY rk3399_phy_cfgs ZHAMUAZINT

Hrh, port_cfgs FAYETFes, £ZEH PHY suspend mode B#ZHl. VBUS EBYRIAZSAIGN, OTG ID
FEEYERZSAYHEN, DP/DM 25 FEESRINSHINIE. S RRIEMRINEERE, BEEWRNPEMIRE
RRYERE,

static const struct rockchip_usb2phy_cfg rk3399_phy_cfgs[] = {
{

.reg 0xe450,
.hum_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, Ox1dl },
.bvalid_det_en = { Oxe3cO, 3, 3, 0, 1 },
.bvalid_det_st = { Oxe3e0, 3, 3, 0, 1 },
.bvalid_det_clr = { Oxe3d0, 3, 3, 0, 1},
.bypass_dm_en = { Oxe450, 2, 2, 0, 1},
.bypass_sel = { Oxe450, 3, 3, 0, 1},
.idfall_det_en = { Oxe3cO, 5, 5, 0, 1 },
.idfall_det_st = { Oxe3e0, 5, 5, 0, 1 },
.idfall_det_clr = { Oxe3d0, 5, 5, 0, 1 },
.idrise_det_en = { Oxe3cO, 4, 4, 0, 1 },
.idrise_det_st = { Oxe3e0, 4, 4, 0, 1 },
.idrise_det_clr = { Oxe3d0, 4, 4, 0, 1 },
.Is_det_en = { Oxe3cO0, 2, 2, 0, 1},
.Is_det_st = { Oxe3e0, 2, 2, 0, 1},
.Is_det_clr = { Oxe3do, 2, 2, 0, 1},
.utmi_avalid = { Oxe2ac, 7, 7, 0, 1},
.utmi_bvalid = { Oxe2ac, 12, 12, 0, 1 1},
.utmi_iddig = { Oxe2ac, 8, 8, 0, 1},
.utmi_ls = { Oxe2ac, 14, 13, 0, 1 },
.vbus_det_en = { 0x449c, 15, 15, 1, 0 },
b
[USB2PHY_PORT_HOST] = {
.phy_sus = { Oxe458, 1, 0, O0x2, Ox1 },
.Is_det_en = { Oxe3cO0, 6, 6, 0, 1 },
.Is_det_st = { Oxe3e0, 6, 6, 0, 1 },
.Is_det_clr = { Oxe3d0, 6, 6, 0, 1 },
.utmi_ls = { Oxe2ac, 22, 21, 0, 1},
.utmi_hstdet = { Oxe2ac, 23, 23, 0, 1}
}
b
.chg_det = {
.opmode = { Oxe454, 3, 0, 5, 1},
.cp_det = { Oxe2ac, 2, 2, 0, 11},
.dcp_det = { Oxe2ac, 1, 1, 0, 1},
.dp_det = { Oxe2ac, 0, 0, O, 1},
.idm_sink_en = { Oxe450, 8, 8, 0, 1},
.idp_sink_en = { Oxe450, 7, 7, 0, 1},
.idp_src_en = { Oxe450, 9, 9, 0, 1},
.rdm_pdwn_en = { Oxe450, 10, 10, 0, 1 1},
.vdm_src_en = { Oxe450, 12, 12, 0, 1},
.vdp_src_en = { Oxe450, 11, 11, 0, 1 },
b
.reg = Oxe460,
.hum_ports =S 2,
.phy_tuning = rk3399_usb2phy_tuning,
.clkout_ctl = { Oxed460, 4, 4, 1, 0 },
.port_cfgs =

[USB2PHY_PORT_OTG] = {

.phy_sus
.bvalid_det_en
.bvalid_det_st =
.bvalid_det_clr
.idfall_det_en

{ Oxe464, 8, 0, 0x052, Ox1dl },

{ Oxe3c0, 8, 8, 0, 1},
{ Oxe3e0, 8, 8, 0, 1},
{ Oxe3do, 8, 8, 0, 1},
{ Oxe3c0, 10, 10, 0, 1 },



},

I

[USB2PHY_
.phy_sus
.Is_det_en
.Is_det_st
.Is_det_clr
.utmi_Ts
.utmi_hstdet

= {

.idfall_det_
.idfall_det_
.idrise_det_
.idrise_det_
.idrise_det_
.Is_det_en
.Is_det_st
.1s_det_clr
.utmi_avalid
.utmi_bvalid
.utmi_iddig
.utmi_Ts
.vbus_det_en

PORT_HOST]

.opmode
.cp_det
.dcp_det
.dp_det
.idm_sink_en
.idp_sink_en
.idp_src_en
.rdm_pdwn_en
.vdm_src_en
.vdp_src_en

{ /* sentinel */ }

6. USB 2.0 PHY &0

P N N T e T e T e N e

/sys/devices/platform/[u2phy dev name] # Ts

driver

of_node

phy

st
clr
en
st
clr

]
e e N e T e T T e N e T e T e N e

={

1l
el N e T e T T )

0Oxe464,
Oxe2ac,
Oxe2ac,
Oxe2ac,
0xe460,
0xe460,
0Oxe460,
0xe460,
0xe460,
0xe460,

subsystem

driver_override modalias otg_mode power uevent

Oxe3e0,
0Oxe3doO,
Oxe3cO0,
Oxe3e0,
Oxe3dO,
0Oxe3cO0,
Oxe3e0,
Oxe3do,
Oxe2ac,
Oxe2ac,
Oxe2ac,
Oxe2ac,
0x451c,

0xe468,
Oxe3cO0,
Oxe3e0,
Oxe3doO,
Oxe2ac,
Oxe2ac,

o O O

R R R R RRR
I T = e e o T o S SV SV V]

o L I S

"otg_mode" T RBTIA4EHITIHE OTG Device/Host 18z, HEARSZ OTG ID BBIRZSAIF,

2445

o SEFILIHEYY Host 1Rz

echo host > /sys/devices/platform/[u2phy dev name]/otg_mode

o SEFILIHEA Device 1B,

echo peripheral > /sys/devices/platform/[u2phy dev name]/otg_mode



o EHILIRTD OTG &L
echo otg > /sys/devices/platform/[u2phy dev name]/otg_mode
BERT, % RUBASES Linux-3.10 RERLFRIIBGS, AN
* SEFILIHEYY Host t&z{
echo 1 > /sys/devices/platform/[u2phy dev name]/otg_mode
o SEHITIHEID Device 3\
echo 2 > /sys/devices/platform/[u2phy dev name]/otg_mode
o EHILIIR OTG 18
echo 0 > /sys/devices/platform/[u2phy dev name]/otg_mode

Note:

1. USB 2.0 PHY FEE&{ZH [u2phy dev name] FEEEXIT A XIRAIEIR PHY T3 3B 7R,

2. RV1126/RV1109 USB OTG NIRRT AiAIieE, ATLURSRMNARS (A0 R USB
&R PC, ARFERAGSRETHost/Devicet®z() RITIHRIREM.

RV1126/RV1109 USB OTG 3&ItJ#/9 Host 1=

echo disconnect > /sys/class/udc/ffd00000.dwc3/soft_connect (HfFF usb device B
&%)

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

RV1126/RV1109 USB OTG 3&#i|#]J#& /9 Device ==

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

echo connect > /sys/class/udc/ffd00000.dwc3/soft_connect ({EBE usb device BY&E
%)

RV1126/RV1109 USB OTG 3&#iJ# 75 OTG #&z{:

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

echo connect > /sys/class/udc/ffd00000.dwc3/soft_connect ({FEE usb device HIE

1)
USB 3.0 PHY IREIFFE

Rockchip ZFiSE, FEFA=F USB 3.0 PHY IP: Type-C PHY IP, Innosilicon USB 3.0 PHY IP #[
Innosilicon USB 3.0 CombPhy IP, 1X=f# IP B4Rt AE, FrLAFEIMIZAT USB PHY IRE].

FEIRAE, X=F USB 3.0 PHY IP #8R374F SuperSpeed, FTLAZES USB 2.0 PHY (S285F
HighSpeed/FullSpeed/LowSpeed) —2EL&fER, A RETTEESTHE USB 3.0 Y.

TESBIHX=FAREHI USB 3.0 PHY IP IXENH{TEIEAIEAR.
1. Type-C PHY IEEhFF%&
e Type-C USB 3.0 PHY JRELTBEEE
drivers/phy/rockchip/phy-rockchip-typec.c
e Type-C USB 3.0 PHY IREISEHI
LA RK3399 Type-C PHY 345,

RK3399 Type-C PHY @—{1"CombPhy, &&— USB 3.0 SuperSpeed PHY #1— DisplayPort
Transmit PHY, Type-C PHY B94F4%E, 152 USB 3.0 Type-C PHY
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£ Type-C PHY IRZMAY probe EREF, £ 5EIE “dp-port” BY rockchip_dp_phy_ops # “usb3-port”
Y rockchip_usb3_phy_ops, D USB 3.0 PHY #1 DP PHY RUIERRER (W: power_on F power_off)
EIRTZH), BARENE,
Type-C PHY IRGARTLASIFANT 4 # T{E&ELC:

e USB3.0only: RTFE USB3.01&=, LbaniZss Type-C to Type-A USB 3.0 HUE#EE

e DPonly: RT{F7E DP &z, LUUNESRE DP 645,

e USB3.0+DP2lanes: ERfsz#: USB 3.0 1 DP 2 lanes TE, tLiNiERE Type-C dongle;
e USB2.0+DP4lanes: ERI3Z$% USB 2.0 #1 DP 4 lanes T{E, HLiNiZEss Type-C VR k%%,

RNTHF LR 4 FIIEES, Type-C PHY FELES CC IO H (EFEFR FUSB302 5 ) SRIGIIENAY
Type-C Ze8if9288Y, CC SRR extcon BXIWLHIABRLS Type-C PHY,

e rockchip_usb3_phy_power_on(): ¥KEX PHY BOT{Et&ED, F40MRL PHY;

e rockchip_usb3_phy_power_off(): #I#aH PHY, iRE PHY 4T reset JR7Z:, FiHRTsh;
e tcphy_cfg_usb3_to_usb2_only(): [ USB 3.0 BBtk @4 T{EFE USB 2.0 only 1&x;
e tcphy_cfg usb3_pll(): EZE& USB 3.0 #8%HAY PLL;

2. Innosilicon USB 3.0 PHY IEzhF%

¢ Innosilicon USB 3.0 PHY IRE{{AIERE
drivers/phy/rockchip/phy-rockchip-inno-usb3.c

¢ Innosilicon USB 3.0 PHY IRz/I5EH
LA RK3328 USB 3.0 PHY 4,
RK33228 USB 3.0 PHY F4 USB 3.0 PHY 0 USB 2.0 PHY F&&BS>4A M.
Innosilicon USB 3.0 PHY {4 :

* 3Z#F 5.0Gb/s &R

o XXHF 8fi. 16fiak32fFH TREOMERFIEUIUSBIBEIEREE
o RUFEREIREM (USB 2.0 PHY) fE/IIRSIAITHAEEER

o MUSBEEERRE L ERIRITRIKS IR AT

* SIFFFE USB 3.0 tMYEESHIEAY compliance test pattern
o 37H58b/10b fRIRIDASEIRIER

o TFEMUIMSMTFFIIRE

Innosilicon USB 3.0 PHY IXZhBE R NMFEIZAb :
o [ERFSEIN Y USB 2.0 PHY #1 USB 3.0 PHY AUIREREL (B2AMNBEERIE L, XA PHY 23R

1) , X5HEf USB 3.0 PHY A&, Kz, {FH “U3PHY_TYPE_UTMI” #1 “U3PHY_TYPE_PIPE”
SBIWES USB 2.0 PHY 1 USB 3.0 PHYRYZES |, BEARESEIRENMCISFHIIN TEREL:

rockchip_u3phy_port_init(): X3 USB 3.0 f USB 2.0 port 1 USB 3.0 port {E#Ja{L;

rockchip_u3phy_power_on(): FJFFaSEP, FEEE USB 2.0 PHY 3 Normal mode, BEcE USB
3.0 PHY # A PO state;

rockchip_u3phy_power_off(): E2& USB 2.0 PHY 79 Suspend mode, EZ& USB 3.0 PHY A3 i
A P3state, HEXFATH, LATE PHY BUE(KINGE.

o JITHER USB 3.0 PHY FLEMIMNRBTFFAPAZ:, 1EINTHFRIVREY, XS5EM USB 3.0 PHY R
B, BRESERaNPaIaI TR



rockchip_u3phy_on_disconnect(): 2§ USB HUB core IXzNi@id#G50 linkstate $RZSAIEAL, FIBF
HNGBEMTFRT, S@id PHY ;AR notifier, @M% disconnect 5%, Mmsemksoft
disconnectfd—Z&FIER(E;

rockchip_u3phy_on_shutdown(): 1ZBREERHLLE DWC3 #=HIZRIRaNEMA, ER, # soft
disconnect fiif24, XJ USB3 PHY #HTEMERIE;

rockchip_u3phy_on_init(): 1ZEREHRMLE DWC3 =HIE8IKaNAR, {EFR, 7 soft disconnect
RIS, TERR USB 3.0 PHY IERIES;

Innosilicon USB 3.0 PHY Xis@id i<, &5l PHY RTEF USB 2.0 onlyfgtE=t:
e MBEE USB 3.0 PHY J3 USB 2.0 only iR A94<
echo u2 > /sys/kernel/debug/[phy name]/u3phy_mode
o FEE USB 3.0 PHY [EIRTSZHE USB 3.0/2.0 (i8S GREDIEMNIE, BASHS)
echo u3 > /sys/kernel/debug/[phy name]/u3phy_mode
Note: [phy name] FZIEXIIEHIINAIEIK PHY TRE,
3. Innosilicon USB 3.0 CombPhy IREIF &
¢ Innosilicon USB 3.0 CombPhy JEz{{i3EEE
drivers/phy/rockchip/phy-rockchip-inno-combphy.c
¢ Innosilicon USB 3.0 CombPhy JEENZL{
LA RK1808 USB 3.0 CombPhy A,

RK1808 USB 3.0 CombPhy €327 USB 3.0 SuperSpeed PHY #1 PCle PHY, #H USB 3.0 PHY #I
PCle PHYFSARIRT T{E, PHY IRzheR, £3EM8 PHY AUBECEREY rockchip_combphy_xlate(), 2{it44
USB 3.0 #=45883Kz0#0 PCle 3XzhAMA, LAECE USB 3.0 CombPHY TEEIRHISSERATSEHY,

ANEREE(EA USB 3.0, MIEZE USB 3.0 #5488 DTS K9 phys B4

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

SNERE(HF PCle, MIFEZE PCle 5428 DTS B9 phys BiEA

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

RK1808 USB 3.0 CombPhy f USB 3.0 SuperSpeed PHY i&itt, R37#% SuperSpeed, BEERS
USB 2.0 PHY OTG port (32§ HighSpeed/FullSpeed/LowSpeed) —#2{#f, A REs=Eis USB
3.0/2.0/1.1/1.0 ¥,

Innosilicon USB 3.0 CombPhy PHY FE{A-4I4: -

* XXFF 5.0Gb/s SRR

o 3XFF 8. 16{ES2AFHTIROMERFNZUSBIERSIREUE
o FIFEERLEIERAM (USB 2.0 PHY) {E/93HIZHITNREIRER

* MUSBESELSE LAY TRIKE IR AT



o SFFFFE USB 3.0 tMYEEBSHIEAY compliance test pattern
o 3Z§F8b/10b GRS R SEIRIER

Innosilicon USB 3.0 CombPhy PHY IRzf{ESA, USB 3.0 PHY #0 PCle PHY £F3 phy_ops ER#§:

rockchip_combphy_init(): ¥JFF PHY &%&At8h, 188 PHY 2£8Y, ¥I4a1L PHY 7788,

rockchip_combphy_exit(): %4 PHY S%&8344;

rockchip_combphy_power_on(): power on USB 3.0 PHY AUiZ4EiEER, FHECE PHY A PO state;

rockchip_combphy_power_off(): power off USB 3.0 PHY BUiZ4EiEER, FHECE PHY A P3 state;

Innosilicon USB 3.0 CombPhy PHY StiH@idi445<, 8% PHY R T{EF USB 2.0 onlyRt&E=:
#1. pefault 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] # [u2phy dev name] FTEEXAT R X MAIEIK PHY TR E7R;

e USB Y default mode, H DWC3 #=#lIg8 DTS HRIE M “dr_mode” JRTE;

o TEIJJHE USB 3.0 F1 USB 2.0 only T{FEXAY, TEIZE otg_mode TRHINREZEN T EFHVIANK
xHCI $z=HI88, BN PHY IR, SSEUEHRIIERE,;

USB {Z=HIZ2IRThH A&
USB 2.0 OTG =z R4

USB 2.0 OTG =3l 22ESE

USB 2.0 OTG {#EFERIE DWC2 15588, RARIEEWTE 5-2 o, MEIFEILAEH, DWC2 =8
EIRTE S AHB 3 OF1 AHB WO, X2EFE I DWC2 i=Hz8E 55 MER DMA RIBEH, BEfEEIT AHB
RERTE USB FIFO 1 Memory Z [EIiRFEEE.

B, BEIFEEFHISIESRD IEH IP EBCINEE, Rockchip TR DWC2 $EHIZEASTIFIMES DMA
IhRE, ASz#F endp_multi_proc_interrupt, 5 USB PHY B{SAUEEOMN S UTMI+,
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& 5-2 DWC2 1288 R B RHERE]
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2 =
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R N g |g
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coreConsultant

WTE 5-3, 5HBET DWC2 =g uiatIBER. HEAH, FILIEH, DWC2 378F Device Hltfi/Host
T/ OTGHRET, X=EFUNEBET FFHH. Frard+hlr, Bd— NP ESEREIS FAIRRT

RLIRAEEIR,

L

RE endp_mut_proc_rerpt

endp nterrupt[31.0]
G
ioenpt ORE Intsrugt.

Host Port Gontrol and Status
[ e |
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— Rogister DWC2 OTG =B
- - Device Each Endpoint
Device pll Endpoints
Intermugd Rogistar DWC2 Device /| internupt Register
roc T - == b D
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Sources T Endpcant: ;
I lotgerupt Mask Rogister ;) |ertupt Mask Register _il I
=

OTG_MULTI_PROC_BITRPT =1

DWC2 HOST =it




5-3 DWC2 $=HlgeRIRETER
USB 2.0 OTG JRzhi5E8
1. USB 2.0 OTG #=HIZRIRaNAHIERE
Rockchip SE&{FEREME DWC2 #=HI283KE: dwc2 IXzNF0 dwc_otg_310 3Kzh
o dwe2 IaFS (ERFAEBIHISH)
drivers/usb/dwc2
e dwc_otg 310 IRzMKES (RIEFTF Linux-4.4 RK3288/RK3368 it )
drivers/usb/dwc_otg_310
2. USB 2.0 OTG {=HI2SaREN1CE3 4543508

ZEEF Linux-4.19 LAREFHIAZ, BrESHE DWC2 1=HIEsERE LA dwe2 IKE), ABERIEM
dwc_otg 310 IKzfl, FRLARSHEERNE dwe2 IKE],

dwc2 SRR T :

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

— core.c (dwc2 core reset, A& core paramZ:@H#EIE)

}— core.h

b— core_intr.c  (dwc2 EHTWKFES, Bifotg intr, id intr, wakeup intr%)
— debugfs.c (dwc2 ki, LT Engifeas(s 2)

— debug.h

— gadget.c (dwc2 gadget mode#fi XA 1ES, W gadget #iiHit, gadget FWiFfE)
— hcd.c (dwc2 host modeffF45LlJcore init, phy init, device/host mode
IE)

— hcd_ddma.c (dwc2 descriptor DMAHSCHIMES)

— hcd.h

F— hcd_intr.c (dwc2 host modeftI g 4 4b )
— hcd_queue.c  (dwc2 host modeffIf£4iBAFIALFE)
— hw.h

— Kconfig
— Makefile

F— pci.c (pci MZEOMWILEIL, Rockchip dwc2fdifH AHB #Zk)
L— platform.c (52¥ldwe2 probe, BIEARREMN A Hcore_paramsitE, #ikftdwc2 Towlevel
hw resources)

USB 2.0 OTG ifFiztiEn
o dwc2 iEFIERIREIARIEO

L RK3328 SoC F945l:

rk3328_box:/sys/kernel/debug/ff580000.usb # Ts
ep0  ep2out epdout epbout ep8in ep9in fifo state
eplin ep3in ep5in ep7in ep8out ep9out regdump testmode

ep*in/out: FIF&if Device iR, BNmRAMRSER;
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fifo: FAFEif DWC2 BE4FIFORIECE, 4 RXFIFO Size, NPTXFIFO Size, &/ Nimmfd TXFIFO Size;
state: FIFEIH DWC2 #&HI2EAIHIET MASKZFTFEE, Device R RIIEHIFEESFER,
regdump: $JE0 DWC2 =58 FrE H NS ER,
testmode: IZE USB AR, EZERAT USB IREMIL;

o dwc_otg 310 {=HIZEIRENAERIEO
L RK3288 SoC Jafl:

rk3288:/sys/devices/platform/ff580000.usb # Ts

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

disconnect_us gotgctl hcddump power subsystem

driver gpvndctl hprt0 rd_reg_test test_sq

enumspeed grxfsiz hptxfsiz regdump udc

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

bind dwc_otg_conn_en force_usb_mode uevent vbus_status
debuglevel ff580000.usb op_state unbind versio
HERREART R

hprt0: &if) Host #&z(AY HPRTO HFRRER

enumspeed: &if Device HEILHIREIER;

regdump: ¥JE0 DWC2 =HIsRIFI B H 78IS ER

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

vbus_status: 3£EY VBUS HOIRES;

USB 2.0 Host }=HIgSIRENFF &
USB 2.0 Host {&4l22iE28

USB 2.0 Host $24II28(s5F8 USB 2.0 EHCI 12542880 USB 1.1 OHCI 15541128, & 5-4 FREYSHESR S Fordit
IP EECINRE, Rockchip & A USB 2.0 Host =HlIg8ACE —4 EHCI =588 01— OHC =g, FF
Bf$EA UTMI+ 05 USB PHY #{TiB(5. EHCI F1 OHCI #{EFMNEE DMA i@id AHB BRI RFER
77, EHCI faZ=4bIE HighSpeed {£#285%, OHCI faZ=4 I FullSpeed # LowSpeed {&#5i5853,
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EHCI Data EHCI Desc
RAM RAM

A

A
For CONFIG2
option only

A UTMI+
A 4 y ;
DWC_h20ahb ULPI
or
EHCI AHB Master Interface USB 2.0 EHCI Port 0 |« hsic - [UTMI+, ULPI, N
CPU le—> | 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
Port n Y o [UTMI+, ULPI, use R
™ "lor HSIC PHY
. OHCI AHB Master Interface USB 1.1 OHCI
Peripheral | Controller [ LPM
< OHCI AHB Slave Interface
Options selected during
T ? configuration with
A EHCI oHal coreConsultant
strap/sideband strap/sideband

5-4 EHCROHCI = HIs R A RIEE
USB 2.0 Host JRzhi5iE8
1. USB 2.0 Host JRENHBEEER
drivers/usb/host/ehci* (USB 2.0 Host 3&zf])
drivers/usb/host/ohci* (USB1.1/1.0 Host JXzf)
2. USB 2.0 Host IREN{HB4513i% R
ehci XM CABEEIUNT -

HeigE5HRY ehci IRS4E4E Vendor SEIRY platform ehci driver, #[1 ehci-exynos.c,
Rockchip 5 AHY EHCI #=5lg§ig1t, FFEmEN EHC 512885, ATLAERIEBARY platform ehci
driver “ehci-platform.c”,

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

— ehci-dbg.c (ehci debugfsifif#E, Wi ehci FHAMELE)

— ehci.h

F— ehci-hcd.c (ehci #&HIZ MBI, HWTFELLHE, urb PAFIMEESE)

— ehci-hub.c (ehci root hub f#EHIFVIRZ R, bus suspend/resume)

t— ehci-mem.c (ehci mem HIZrECFIYIGAM, qtd/qhBHEE 4 ECAIRILEM)

F— ehci-pci.c (pci MMV, Rockchip ehciffifl AHB #Zk, AN FHiZIKREN)

— ehci-platform.c (ehci B F5IK5), Si¥lehci probe, [Alusb busiFfitehci hcd, flifg
ehci#%H4%)

— ehci-q.c (ehci qtd/ghfEHpAF AL EE)

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

— ehci-sysfs.c (ehci sysfsifli®iz, B/~ companion #%#%%, &R
uframe_periodic_max)

— ehci-timer.c (ehci timertHIRI(ESALEL)

EERIEIK:

static const struct hc_driver ehci_hc_driver = {
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.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,
/7‘:

* device support

:‘:/

.free_dev = ehci_remove_device,

e

ochi IRENAABEEHIAN T

HEigE%IHA ohci IXFIERAE Vendor LAY platform ohci driver, # ohci-exynos.c,
Rockchip S HHIOHC! #8881, FFEER OHCI #ZHI28SE, FrLAERIERY platform ohci
driver “ohci-platform.c”,



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

— ohci-dbg.c (ohci debugfsifif#a, WHEN ohci FHAFHEE)

— ohci.h

— ohci-hcd.c (ohci MBI, FRIFALE, urb AFIRIEHES)

— ohci-hub.c (ohci root hub FIEHIFATIRAEE M, bus suspend/resume)

F— ohci-mem.c (ohci mem HTAMHILEI, td/edFE IR HFAYILEIL)

— ohci-pci.c (pci BELTEOMYILEIL, Rockchip ohcifdifll AHB %k, AN FHZIREN A

— ohci-platform.c(ohci A F&IK3), ¥lohci probe, Husb busiEfffohci hcd, ffifiE
ohci #il#%)
— ohci-q.c (ohci td/edfBAI 1AL

BEREK:

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 Tinkage
*/
.irq = 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,
/7‘:
* scheduling support
*/
.get_frame_number = ohci_get_frame,
/%
* root hub support
*/
.hub_status_data = ohci_hub_status_data,

.hub_control
#ifdef CONFIG_PM
.bus_suspend

ohci_hub_control,

ohci_bus_suspend,

.bus_resume = ohci_bus_resume,
#endif
.start_port_reset = ohci_start_port_reset,

e

USB 2.0 Host iiztiE0
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LARK3399 USB 2.0 Host EHCI/OHCI F945l,
o EHCI IKzhiEidizO

(2Z enable CONFIG_DYNAMIC_DEBUG, Rockchip SEEEKIAS disable)

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

rk3399:/sys/devices/platform/fe380000.usb # 1s
companion driver_override of_node power uevent ushb5
driver modalias pools subsystem uframe_periodic_max usbmon

async: JENRZEERIMEXER

bandwidth: FTESEHEEERE

periodic: TENEHREERIEXER

registers: ¥JE0 EHCI 1Z=HI28H0FFe RS
companion: ¥JEJJ EHCI B companion ZHIZ3MER

uframe_periodic_max: 7= EHC| B &SRR LASERIGIESE, BKIAJ 100 (B 7)), &
RETLABCE /9 125 fRfD

e OHCI IEznifEifiEO

(2Z enable CONFIG_DYNAMIC_DEBUG, Rockchip SEEEKIAS disable)

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

async: ¥TENEERAVEXRER

periodic: ¥ TENERMERAVERER

registers: ¥JEJ OHCI =HIBSHIZTFESRE

USB 3.0 OTG #Z=HIZEIRENFFA

USB 3.0 OTG == $I38E42

USB 3.0 OTG ##I88fEFERIRE DWC3 24188, 11Tl 5-5 Fims.
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SoC Bus
(AHB/AXI/Native)
el
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—-—+ - - - - - - —-|-" - - - — — — 4 - — — 1
| |
Descriptor
' | TxDataFIFO Rx Data FIFO Register Cache | |
| ~ RAM _ RAM RAM |
| | (Singler2-Port) (Single/2-Port) (Single/2-Port) | |
| I
Lo |

5-5 DWC3 &4 88 R A RIER
USB3.0 =4 28AY%F T

o 37#%F USB 3.0/2.0/1.1/1.0 #1¥

e £5p% xHCI Host controller

e H374%E DRD mode (dule role), A3zi#F OTG mode

e Device 1 Host THREABERIRT 6 FT

e Host f§ USB2.0 Port 1 USB3.0 Port ATLA¥R 7 FIRT
o 4% DMA mode, A37#F Slave mode

o FEZE(FEH System Memory (Sram/Dram)

e xHCI J9¥rAE USB3.0 Host #2428, B PC USB 3.0 0, #HH, ®JLASZHF Force USB2.0 only
mode,

USB 3.0 OTG 3Ezhi5iAE
1. USB 3.0 OTG ¥=HIZSIRzNLiEgE

e drivers/usb/dwc3/* (USB3.0 OTG Global core #[ Peripheral #85<3Kz1)
e drivers/usb/host/xhci* (USB3.0 Host fBX3Kz])

2. USB 3.0 OTG #=HIzRIREN1 i3 45543508

Linux-4.19 USB DWC3 $=HlIgS3RaHELL Linux-4.4 T TRARFAR, EREMHEEERFIT L
SRERRIE:

e Linux-4.19 N7 drd.c 3Xz13244, FATFSCHER dule rote mode FIENZSIHE;
e Linux-4.19 fIFRT dwe3-rockchip.c 3244, 2EREARYIKEN dwe3-of-simple.c;
o Linux-4.19 3%AMRER T dwc3-rockchip-inno.c, EFF RK3328/RK3228H 5 4;

Linux-4.19 DWC3 # xHC| IRZHMLABEHIAN T ;

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

— core.c (dwc3 core probefstil, AELEFIEIE, VIMAHIEHRIEE, PM runtime
HH)
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— core.h

— debugfs.c (dwc3 debugfsifili O #szE)
— debug.h
— drd.c (dwc3 dule role mode/otg mode Zh&IHAbH)

— dwc3-of-simple.c (dwe3 A &3, SCMdwe3i)zE—Zidwe3_of_simple_probe, ¥f
it of_platform_populate #{fdwc3 coreff)%f —Ztdwc3_probe)

F— dwc3-pci.c (pci BM&HEOMYIEEM, Rockchip dwe3ffiHAXT AL, Ad %Rz
)

— dwc3-rockchip-inno.c(RK3328/RK3228H% FHffjglue layer, #Eh1T disconnect workf)st
52/19)

— ep0.c (dwc3 gadget epOffIfESSabTE)

— gadget.c (dwc3 gadget BrepOshimg mifL 55408, TN B8 E B
— gadget.h

— host.c (dwc3 host#%iEsrfic, JFilEidplatform_device_addifi I xHCIK
xhci_plat_probe)

I— qo.h

— Kconfig

— Makefile

— trace.c (dwc3 tracefscil, £TTinuxfitracedz)

— trace.h

L— ulpi.c (ulpi phy#O@RI%52H, Rockchip dwe3AfEHulpi)

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

— xhci.c (Wisttxhci_hc_driver, JAZxHCI#EHISE, EHurbB\4%)

— xhci-dbg.c CEIFT BN og i B 450

— xhci-dbgcap.c (XHCT TEfF#iEk debug capabilityfIZhagszEl, Rockchip ASER)
— xhci-dbgcap.h

— xhci-debugfs.c (XHCI debugfsifili{fz)

— xhci-debugfs.h

— xhci-ext-caps.c (XHCI extended capabilityfThatscsl, Rockchip AS3ZFE;)

— xhci-ext-caps.h

— xhci.h

F— xhci-hub.c (XHCI root hub [M#ZEHIFIIRASE®, bus suspend/resume)

— xhci-mem.c (XHCI mem EH, QWIHENHC, WIBK, BREEERIE)

— xhci-pci.c (pci MEHEOMFIEAML, Rockchip xHCIMHHAXI ML, AN FiZ5RE)
)

— xhci-plat.c (xHCT JEHIF &85, Sixhci_plat_probe, Rockchip fifif]i%iK
)

— xhci-plat.h

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

— xhci-trace.c (XHCI tracefye3l, £T1inuxftraced%)

L— xhci-trace.h

DWC3 IREhEERIZEIAR:

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,



xHCI RFNEERIGEHIR :

static const struct hc_driver xhci_hc_driver = {

.description = "xhci-hcd",
.product_desc = "XHCI Host Controller",
.hcd_priv_size = sizeof(struct xhci_hcd *),
/%
* generic hardware linkage
*/
.irq = xhci_irq,
.flags = HCD_MEMORY | HCD_USB3 | HCD_SHARED,
/%
* basic lifecycle operations
*/
.reset = NULL, /* set in xhci_init_driver() */
.start = xhci_run,
.stop = xhci_stop,
.shutdown = xhci_shutdown,

* managing i/0 requests and associated device resources
:‘:/

.urb_enqueue
.urb_dequeue

xhci_urb_enqueue,
xhci_urb_dequeue,

.alloc_dev = xhci_alloc_dev,

.free_dev = xhci_free_dev,

.alloc_streams = xhci_alloc_streams,
.free_streams = xhci_free_streams,
.add_endpoint = xhci_add_endpoint,
.drop_endpoint = xhci_drop_endpoint,
.endpoint_reset = xhci_endpoint_reset,
.check_bandwidth = xhci_check_bandwidth,
.reset_bandwidth = xhci_reset_bandwidth,
.address_device = xhci_address_device,
.enable_device = xhci_enable_device,
.update_hub_device = xhci_update_hub_device,
.reset_device = xhci_discover_or_reset_device,
/%

* scheduling support

*/

.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_Tpm = xhci_set_usb2_hardware_Tlpm,
.enable_usb3_Tpm_timeout = xhci_enable_usb3_Tpm_timeout,

.disable_usb3_Tpm_timeout = xhci_disable_usb3_lpm_timeout,
.find_raw_port_number = xhci_find_raw_port_number,



USB 3.0 OTG i@itiEN
e USB 3.0 OTG debugfs izt

LA Linux-4.19 RK3399 SoC USB 3.0 OTGO 34

console:/sys/kernel/debug/fe800000.dwc3 # 1s
ep0in eplin ep2in ep3in epdin ep5in epbout 1sp_dump regdump
epOout eplout ep2out ep3out epdout epS5out Tink_state mode testmode

console:/sys/kernel/debug/usb/xhci/xhci-hcd.0.auto # 1s
command-ring ports reg-ext-legsup:00 reg-op
devices reg-cap reg-ext-protocol:00 reg-runtime
event-ring reg-ext-dbc:00 reg-ext-protocol:01

BREEEDA:
regdump: 3JED DWC3 Z=HI25HSFERSER
link_state: $TED DWC3 H9 HEESIRZS
mode: #TEN DWC3 A TFR
testmode: iZE DWC3 #H AHighSpeedfSillifiEs,, FATFIREML
command-ring: #JEJ xHClI command ringfYR(E!
event-ring: ¥JEJ xHCl event ringfPIRSER
reg-op: ¥JE] xHC| HFEERFER
e USB 3.0 OTG tracepoint

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

BIAERRE, BEE:
sys/kernel/debug/tracing/README
e USB 3.0 OTG 1Jli&aip S

ER: BEREEE, BHigE OTG IT{EF Host mode 5¢#& Device mode, MAS USB FE{4EEERHY
Ezﬁur]o

Linux-4.4 USB 3.0 OTG tJi&ds <

Linux-4.4 |BEOYDHEG<S ((WEMBTF RK3399):

#RK3399 Type-CO USB OTG VJ#ifid
#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
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Linux-4.4 FAOYDHaaE< (EFTF RK3399/RK1808):

#RK3399 Type-CO USB OTG VJ#ifid
#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 #ifird
#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 {#i&p< (IEFRTFIEF DWC3 =HIEEHIEH)

#RK3399 Type-CO USB OTG VJ#:frs
#1.Force host mode

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

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

#HAWES R, 7, HEAE sys/devices/platform #42 T, % otg_mode T/, ARJFEEILY
FRpAT,

Linux-5.10 USB 3.0 OTG {Ji##&s< (ERTFFEF DWC3 =HIg8a08 H)

#RK3588 Type-CO USB OTG J#fifir4d
#77:01. [Legacy] iEid USB PHY il
#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:ush2-
phy@0/otg_mode

#7732 . [New] i USB Fail & 45 M)
#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

#HABES L, Ol HEAE sys/ AR, %K otg_mode mi#EH mode FiAl, ARG EIZT AT,

Android USB Gadget IjJgE
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USB Gadget Configfs {E38

MLinux-3.11F7F4, USB Gadget 5|\ Configfs #2228, RERIMIFRT Gadget BR T android.c 34, <
1 Configfs {E2RANIS R KR, F—BRIRNIZAY drivers/usb/gadget/function HE T,

ZF a0l Android ConfigFS Gadgets IHEE, iBSEUNT Linux SXASFOERL:

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

USB Gadget Ee& ¥
Android 15 USB #8%#Y script TEA5:

init.usb.rc
init.usb.configfs.rc
init.rk30board.usb.rc
fstab.rk30board.bootmode.emmc

1. init.usb.rc
73 Android Tt rc X1, —RRAFTERHN.
2. fstab.rk30board.bootmode.emmc

79 Android fstab 3244, SJLAFIFECE sdcard, usb B9 mount &2, Rockchip E&H] vold F
kernel BERTLAUHEIEFEECFTR BaMEZRFITAS usb mount B8, AHREBMIEN

# for USB 2.0

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

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

79 Rockchip & Gadget EEHNECE SRS, HABSFEGIE usb gadget configfs FIBIZEE.
HARFEN (VID/PID) . Gadget function FIECES, 0 FFx:

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/bcduse 0x0200
mkdir /config/usb_gadget/gl/strings/0x409 0770
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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.1/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.1/MaxPower 500

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

mount functionfs adb /dev/usb-ffs/adb uid=2000,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.MTP/compatible_id
"MTP"

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

write /config/usb_gadget/gl/idProduct 0x0011

Hrh, Serialnumber, manufacturer, product =/NEM4EH Android B2&, 05 Serialnumber ;&8
BCERLY), EIRERIERL ADB JTTiEERA.

setprop sys.usb.controller FA3&fE8E Gadget XA USB #=H#II88, RK3399 BN OTG #=HIg8, #BaS
LASZHF USB Gadget Ih8g, {EHF=5A1 USB Gadget driver IZZEMIRSTIF—™ USB #=5HlI8, FTLAFE
ERIELIRAY = R R RECE SEREXI RZAY USB #5588, 4 RK3399 Android SDK, BRIAfERE Type-C 0
port B USB Gadget IH&E:

setprop sys.usb.controller "fe800000.usb"

SRR, FLURIENFESR, BLE Type-C1 3 OTG mode, 37#F USB Peripheral ThRg, ZEE(EK
N



e (&3 DTS BY “dr_mode” B
e {EX init.rk30board.usb.rc §9 USB =428tk

&usbdrd_dwc3_1 {

e

status = "okay";
dr_mode = "otg"; /* METype-Cl USBI#fil#HOTG mode */
extcon = <&fushl>; /* JE&: extcon J@MkEARYESZBRAREME B R it R IEE */

IRE USB #4280t Type-C1 USB 54| BEAOEL L -

setprop sys.usb.controller "fe900000.usb"

USB VID #1 PID BYEic & ik EE

USB VID 1 PID ftE, HEETEMTEM:

USB VID & 0x2207 (Rockchip &2 USB-IF 95, VID B USB-IF 1S##H)

USB-IF ¥IZE VID A& Vendor 5, [E—* VID FEEEIULEAERYI Vendor (/. Hitt
Rockchip USB VID {R{tF= A AFIEIA R, MR~REET USB-IFIALE, FEFAHECH
B USB-IF &R, LURENESEINAIME— Vendor ID

Maskrom/Loader Rockusb PID F~EEIS

Accessory B9 VID # PID FEIZHER Google FUENELE, FBEEH

USB PID BILURIE=REKBEEN, BEINS 8 /i 0, BiR'S Maskrom/Loader USB PID
RS

g E S USB PID, BINAESINTER 2 EARY USB PID jH128, #E#6: Rockchip 12HANRS
TEIRFIHE, E@EEASN PC ix USB IKEIAYINEAFNUSB IR FTHEE

%% 2 Rockchip SF& USB VID #1 PID X
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USB IfgE

UMS

MTP

PTP

RNDIS
MIDI
uvC

ADB

MTP

PTP

NTB
UMS,ADB

UMS

MTP,ADB

PTP,ADB

RNDIS,ADB
MIDI,ADB
UVC,ADB

UVC,ADB [UAC,
RNDIS]

MTP,ADB

PTP,ADB

UMS,ADB
NTB

NTB [RNDIS,
HID]

DFU

VID

0x2207

0x2207

0x2207

0x2207

0x2207

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

0x0018

0x0018

0x0018

0x0019

0x0107

=it
Linux SDK Mass Storage

Android Q + Kernel 4.4 KERR
SDK, LAK Linux SDK

Android Q + Kernel 4.4 REER
SDK

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

Android Q + kernel 4.19 &5
B9 SDK

Android Q + kernel 4.19 &
A9 SDK

MBLET—RiTEE
Kernel 3.10 REERY SDK
U-Boot UMS

Android Q + kernel 4.4 REER
SDK, LAK Linux SDK

Android Q + kernel 4.4 REER
SDK

Android SDK
Android SDK

Android SDK UVC E818%&
Linux SDK UVC E&18%
Android Q + kernel 4.19 &3

A9 SDK

Android Q + kernel 4.19 &
79 SDK

Linux SDK
11+&#%E NPU Transfer Bridge

FERLL TRt ERE USB EGIR
&

U-Boot USB Device Firmware
update



USB IjhfE VID PID s

MASKROM/LOADER &%, BT

Rockusb 0x2207 OX 1 XxXX/OX2XXX/0OX3XXX N
TEEH

ACCESSORY 0x18d1 0x2d00 Google X

ACCESSORY,ADB 0x18d1 0x2d01 Google FEX.

Rockchip RS T HAY VID/PID &g

Rockchip 2RISR, AILURIE VID/PID BaiiRBIFEm USB iR&EII8E. RETERLURIE R
BRI USB iR%E, HUTEZRUR(F, ttintlie&Ezl. TEEASESFFI VID/PID BXINTER 3 Fims:

7 3 Rockchip 5 T EEAIASIFAHY VID/PID

USB IfjgE VID PID
MSC IR 0x2207 0x0000/0x0010
MTP i85 0x2207 0x0001
ADB &% 0x2207 0x0006/0x0011
UVC iR& 0x2207 0x0016
MASKROM &8 0x2207 01 xXxXX/0X2XXX/OX3XXX
LOADER &% 0x2207 0% 1xxX/0X2XXX/OX3XXX

BAt, Windows EEHIRE TR, 24 config.ini BFHMEEENAY USB 1845 VID/PID 34, Bk
FeEGi%, BeERSEIER config.ini A,

USB Gadget ifizli% [
¢ Configfs Bt&EO
IR R T IR BT KBS USB Gadget KR ERERE, WT:

root@rk3399:/config/usb_gadget/gl # 1s
ubc bDeviceProtocol bMaxPacketSizeO bcdusB functions idvendor strings
bDeviceClass bDeviceSubClass bcdbDevice configs idProduct os_desc

AEOTIRAIINEE, TLAENUEELR, XEHABER.

“UDC"BJLARIA 2481 Gadget XFRZAY usb controller, tBBJ ARSI FFanikiRxt Bf usb controller, #NZk
A RK3399 Type-C0O USB Controller, E4JJ#a/9{8F Type-C1 USB Controller, MZFEFIHATAITHY

AN
Ap< .

echo none > config/usb_gadget/gl/ubcC
echo fe900000.dwc3 > config/usb_gadget/gl/ubC

o BE USBIRFMIERIKTS
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rk3399:/sys/class/udc/fe800000.dwc3 # Ts

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 # Ts
f_audio_source f_midi power state subsystem uevent

USB EHiRAIR G EZfMHmS
USB ERIAIRX A X

1.

EHY UsB i NETRETR

FRZ%E: BFEEaBEN, a: USBVBUS, OTG_ID, USB PHY {itH

S ElTEEE . AFUE USB IREISS/RE. USB REMNFIEF(SS. USB VBUS BEIRME
F

USB thiY oMY : 917 USB BEHATE, EALE Host [A@ARZ Device [a]fR

Windows TE: BusHound &{4FBFHMEY USB BEHUIEGHTE Usbview ZEFFEE USB
REBERNEARARHER

Linux TH: usbmon FFHMEX USB BE&HIREAIT R, vusb-analyzer B TERFET
usbmon FMEXRYEERE; Isusb S BTFEEUSBIREZRNFMEATHER

usbmonfIfERTTIE, IBESEWNMTHY:
ZSIRY: Documentation/usb/usbmon. txt

TI AR : _(USB Debugging and Profiling Techniques)

. wHrAE USB O

Sysfs entry in USB Host:
BERFCZIFN USB RSN ZEO
/sys/bus/usb/*

Debugfs entry in USB Host:

&%& USB B LRIFTE USB IRE(ER
/sys/kernel/debug/usb/devices
DWC3 fzl=5HiEiiz A
/sys/kernel/debug/*.dwc3
usbmon #ME TEANEREEC
/sys/kernel/debug/usb/usbmon
xHCI =AYtz
/sys/kernel/debug/usb/xhci

UVC SMRRIEIHEO
/sys/kernel/debug/usb/uvcvideo
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https://elinux.org/images/1/17/USB_Debugging_and_Profiling_Techniques.pdf

e Debugfs for USB Controllers:

£ USB 2.0 OTG iEist#EM, USB 2.0 Host ifEift#EE1, USB 3.0 OTG i
e Trace for USB Gadget/DWC3/xHCI:

Mkt

Trace USB Gadget Driver 5 USB Device Controller Driver 32 B£EAEIRZEO
/sys/kernel/debug/tracing/events/gadget
Trace DWC3 f=Hlas&HnmizrEizO
/sys/kernel/debug/tracing/events/dwc3
Trace xHCI {Z=HIBSERITIZ
/sys/kernel/debug/tracing/events/xhci-hcd
* {8588 USB Host UVC 3kzf] log ¥TED A9EI#EEC
echo Oxffff > /sys/module/uvcvideo/parameters/trace
* {§EE USB devio Xz log FTEPRAEI IO
echo 1 > /sys/module/usbcore/parameters/usbfs_snoop
* USB Gadget siSHFF EIEAEIREO
/sys/class/udc/[usb controller name]/soft_connect
W<
echo disconnect > /sys/class/udc/[usb controller name]/soft_connect
(FREIEREAYAR S
echo connect > /sys/class/udc/[usb controller name]/soft_connect
Note: &< '[usb controller name] EBEXIIEH I MNAY USB Device 352893 FR,
* USB Gadget EifiERARSHEIREO
USB Gadget Eifj HRIAINESERR
/sys/class/udc/[usb controller name]/current_speed
USB Gadget EIFZHAIFIKESIRZE (40: not attached/configured)
/sys/class/udc/[usb controller name]/state
Note: %< '[usb controller name] EE(EH A A XS NEY USB Device 15528492 FR,
e USB Host fzflzsalSHliatadiintiz
/sys/bus/usb/drivers/usb/bind, unbind
ERE:

/sys/bus/usb/drivers/usb BERTRIEA 'usb* T, DBIXIR— USB Host #2488, tbanEsE
et USB Host #2488 'usb2', MHYTUI <

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

HT LRSS, MASETVIBMXIRAY 'usb2' =88, FEMEZIEHISSERRY USB MR,
e USB Gadget =28 sS4t LAY EI 2 O]

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

Note: %< '[usb controller name] EE(EH A A XS RAY USB Device 15528492 FR,

ER73E:



LA RV1126 UVC SDK SE& /941, USB Gadget UVC BEIRSHIRIEIT :

1. ki1l uvc_app #5%# uvc M/
2. rm -rf /sys/kernel/config/usb_gadget/rockchip/configs/b.1/f* #FxC405EN
usb func
3. echo ffd00000.dwc3 > /sys/bus/platform/drivers/dwc3/unbind #remove ush
25 i) 2%
4. echo ffd00000.dwc3 > /sys/bus/platform/drivers/dwc3/bind #probe usb %l
s
5. cd /sys/kernel/config/usb_gadget/rockchip/configs/b.1 #4f5 usb function
Tn -s ../../functions/rndis.gs0 f1
In -s ../../functions/uvc.gs6/ f2
6. echo ffd00000.dwc3 > /sys/kernel/config/usb_gadget/rockchip/upcC #fiifit usb
25 1) 45
7. restart uvc_app #5351 uve N

USB EHWS
RETERIA Rockchip & USB IKaNisARIG<S, BI: USB 2.0 OTG H#an<. USB 3.0 OTG 1]
#a<. USB 3.0 force USB 2.0 only &34, LARUSB EREMIX <.

e USB 2.0 OTG {5

ER: BIS4T%, 3BHEAZE USB 2.0 OTG #J#23l Host mode 5¢# Device mode, MAS
USB FE{4ERERRY OTG ID EBEEZ0M,

USB 2.0 OTG tJ#amp$iE5% USB 2.0 PHY IXEhFFA =EY USB 2.0 PHY V&R 35ER,
e USB 3.0 OTG tie&d

YEF: @3t rAi%, BHIEE USB 3.0 OTG #8228l Host mode 8¢ Device mode, TIAS
USB FE{4EREEAY OTG ID EBFalE Type-C ZOAISNM,

USB 3.0 OTG t)#a#p<iE5% USB 3.0 OTG EifiZ ] B USB 3.0 OTG iam<Siaa,
e USB 3.0 force USB 2.0 only @<

fEF: 32 USB 3.0 Host #ZH28F0 PHY T{EF USB 2.0 only A&,

USB 3.0 force USB 2.0 only @3<155% USB 3.0 PHY IRaH A&
 USB IREMX#<

YEF: i&& USB 3.0/2.0 =HI28H N NIHAE,

USB BREH A SiESE R (Rockchip_Developer_Guide_USB_SQ_Test_ CN) , &&
Rockchip USB SQ Tool,

USB SQ Tool TEtEE: https://redmine.rockchip.com.cn/documents/109

A s

1154 =10 ] = o
USB 2.0 OTG IEEFH
FHFRIES, BAS device &R,
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L O e T e O e T e B e B |
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.867787]
.868294]
.868700]

PortPower
Using Buf

.764441]otg id chg Tast id -1 currentid 67108864
.764925]
.866923]
.867280]

off
fer DMA mode

Periodic Transfer Interrupt Enhancement- disabled

Multiproc

essor InterruptEnhancement - disabled

OTG VER PARAM: 0, OTG VER FLAG: O
AAAAAAAAAAAAAAAAADeVI Cce Mode

USB 2.0 Device &%

133.368479] ***vbusdetect*
133.500590] using Buffer DMA mode

[

[

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

500886]
501391]
501875]
502255]

502630] ***

6185811
710877]
714269]
947001]
947649]
995447]

Periodic Transfer InterruptEnhancement - disabled

Multiproc

essor InterruptEnhancement - disabled

OTG VER PARAM: 0, OTG VER FLAG: 0

AAAAAAAAA
USB RESET
android_w
USB RESET
configfs-
android_w
mtp_open

AAAAAAAADevice Mode

FTehhhnn

'Softconnect!!!*******************

ork: sent ueventUSB_STATE=CONNECTED

gadget gadget: high-speed config #1: b
ork: sent ueventUSB_STATE=CONFIGURED

USB 2.0 Device BiFFZEE

[ 187.085682] #*#*#*****session end ,softdisconnect ik
[ 187.086486] android_work: sent ueventUSB_STATE=DISCONNECTED
[ 187.087217] mtp_release

USB 2.0 Host-LS &8

L I e I s B e B |

325.
325.
325.
325.
325.

412454]
6195071
620116]
620809]
621222]

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

USB 2.0 Host-FS &%

new Tow-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
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(e T e B s I s O s B |

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

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

usb
usb
usb
usb
usb

2=1L3
2-1:
2-1:
2-1:
2=1L3

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 /

USB 2.0 Host-HS &8

405

405

[ O e O s O s N e N e A s T e Y e |

406
CGCs

[ 406.
[ 408.

GiB)

408

Lo T e Y e B s I |

408.
408.
.174453]
408.
408.

.400521]
405.
405.
405.
.538151]
405.
405.
405.

536569]
537178]
537815]

538533]
541111]
542472]

.584573]

586425]
171256]

172788]
173970]

2230011
229280]

usb
usb
usb
usb
usb
usb

1-1:
il=dlg
1-1:
1-1:
1-1:
1-1:

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
scsi

sd 1:
sd 1:

sd 1:
sd 1:
sd 1:

sda:

sd 1:

host
1:0:

0:0:
0:0:

0:0:
0:0:
0:0:
sdal
0:0:

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

0: Attached scsi genericsg0 type 0
0: [sda] 15646720512-byte Tlogical blocks: (8.01 GB/7.46

0: [sda] write Protectis off
0: [sda] No caching modepage found

0: [sda] Assuming drivecache: write through

0: [sda] Attached scSiremovable disk

USB 2.0 Host-LS/FS/HS i85 BRFF

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

USB 3.0 Device &%

{ e T e IO s B |

72.
70
72.
72.

310531]
6891201
690110]
767950]

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

mtp_

open

USB 3.0 Host-SS &%

(e T e Y e Y s I s B |

26.
26.
26.
26.
26.
26.

7153201
732190]
732812]
733515]
733885]
734263]

usb
usb
usb
usb
usb
usb

: new SuperSpeed USB device number 2 using xhci-hcd

: New USB device found,idvendor=0bc2, idProduct=2320

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

: Manufacturer: Seagate

: SerialNumber: NA45HT1K
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[ 26.738410] usb-storage 8-1:1.0: USB MassStorage device detected

[ 26.740446] scsi host0: 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

USB & RIa=E S
Gt ra B

R ERS MNEHERINE— USB O, EiE—MEFIRRXINZA USB AR, AIRERERBFIFX
kiDi USB (SRR, TEHRAEEHISRMNBERERHEERMIAY, BIRTFXE, ks
USB D ZIARIEZEBHI.

HE—:

1 N4 USB MEIAYSZHF host # device THAE, {3 USB 2.0 Host #&#I881F7 host 1 USB 2.0 OTG
I=HIRR(EA device, BITHEAHFRFIFRHHITIIR,

FEHRIETIET host RS, USB (E52#E] USB 2.0 Host #5488, 1 VBUS 2 Host {FIEEEL
Rt, MASIm device BY VBUS EBEAGNIERRE, TAETF device JA7Z&HT, USB (F52YJ#EI USB 2.0
OTG 5488, VBUS B PC i@id USB Z&i2(i,

e

fEEF— USB 2.0 OTG =488, XIR/{FERAMMEG USB 495582 host 1 device, BT FHXHT
=247,

T/EF Host JRZSHY, USB 2.0 OTG A9 DP/DM {EE24:24)#2%! Host [, B Host [0 VBUS 124t 5v
500MA B9ER; TETF device IKZSHT DP/DM {E5-21)#Z device [0, VBUS EBNZ4&MEREE R
PC 12{AY 5V {8,

Device JNEERE D
USB Device IEEEZZE PC ISR ETES:

1. BOMIEIER log, MUSB 2.0 Device i%#%;

2. PC HIIEFRF, {BEOAAREEAE; (Windows 7 1 MAC OS IR R IR B EIERS);

3. 185 ULRESHFZHIN"USB BiEEHRR;

4. FJFF USB &AM REO, BAIAA charger only &=, #EFE'MTP"&(& "PTP"fF, PC &JLAI5IR]
USB Device REMSRATHIE X!
BE 1: iEE USB l[FBORSIRE log
HEEAE: 85, BiOEEO, il USB i=HI28 RS TIERE device IRZ; AT, & USB iE{4E
BHES,; &g, ME USB_DET(S5HE, USB EEMMNZBERIS.

8E 2 EELW, PC BRATNRBIEE, log —EHESHTED:
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[36.682587] DWC_OTG:
“*******softconnect!!!*****************************************
[36.688603] DWC_OTG: USB SUSPEND

[36.807373] DWC_OTG: USB RESET

HEGL: RBLEE log vEEJ/LEER. —MRA USB BIHESE, TiETohliiEs.
BE 3: EHEPCIG, kernellog IEE, FHHRIKEAHI USB EiEE MR, B PC BEXAITIRE

HEET5%: IEIITEIER, BMAREAIERE USB B MTP'E"PTP”, SNREIERE, NOTgER
Android ERE, BEE logcat B, LS4 vold/mtpserver {{3A9 Android TH2IHESIT
debug,

8E 4 EEPCIER, FREESNE, EIMAIRETRTELRY,

HiEA R B, AT USB BRE], FHFEMA USB oi{SUMEEdR Rt Toir. Bk, HIEREAN
Flash/SD EiEE#8AY, log —#%i%EHE Window XP AY£ 10S HIl—REFHEEN log, B85, HIFRE
&9 Flash/SD Hi#E o X s, SEEXENZIRE— N RN, IFERGSEEHESHESX. &
RERIHES XS E, WFTH Windows fii~fFE0, BMAMS: chkdsk E: /f

BE 5: USB Zikigfg U IRSEBAERUSB BiERE, 8 USB Zikisid RBLLT log:
[25.330017] DWC_OTG: USB SUSPEND

MikE FEHRY log:
[25.514407] DWC_OTG: session end intr, softdisconnect

HEES7S3E: VBUS B3, —EAE, 251 USB IR RAAIRIGES, 554 Ti2fHF ass,
Host INEERE PR

USB Host IEE T{EERAT:

1. B5% Host EBEEIRML 5V, Z=/> 500mA BI{HE;

2. ANERHE USB i8&BiEis#k, EOESSITEN Host B¢ USB 18%3H log(£8%#USB 2.0 Host-LS 1%
£, USB 2.0 Host-FS 1&%%, USB 2.0 Host-HS 1&%%) , BA USB i E&IEd Host FUtRAEIR S
Mz,

USB Host REMKRAIHIESX:
$E 1: Host ONIRER, SBOFLEHAFTED:

HERZ%: BrREMABTRFXERIBIKERER, A5, AR TIET HostUIRE, i
IMHEEEERIER.

BE 2: HBOFA Host #&f USB iIRBHWE, (BEZEHI class IKEAVFTEMER.
HEETIL: Kernel i%BN0EL class Kz, FEEHECE kernel, JOIAIIRL class IXENSHF.

S5 3: kernel $TENSESSEE(USB IREICEE R CLASS IRaNER), B7E Linux SIRIATBLARTSA,
(B2 Android BT,

HEEE AL Android BSOS ATE=, 40 U 27F kernel 3EE5E0k/dev/block/sda TR, =ZE Android
2 vold 2B nl R EN BRIESE/ udisk IREEAE, REEERE LR, REERIAEESE HID 88t
FZ Android EfERF3HS.
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U 28 I/dev/block/sda [FIRRTEEERE, —H82 vold.fstab H U 229 mount BRZ2E[A5E, tNE
vold.fstab I3 N (R SeHESkfEE] B cat/system/etc/vold.fstab EE):

dev_mount udisk /mnt/udisk 1 /devices/platform/usb20_Host/usb2

TSCRRAY device FRIZEIEERTE usb20_OTG 15428 FaE REHI=FER I usb1.
WRRBBTFXMME RN EERER, FEBKK Android TH2ITESIT debug,
BE 4: BO—ETEIMERFETIREXITTHISEN 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

HFE7%: RKFERY USB IRFNERIEIRAL URB {EHIERAT, URB RIBLR transfer_buffer sthilbwssi
AFTRITE, BUSRRLIAER log.

aN: EREY usb_control_msg Y data SEWREIIFTIXIFT.
85 5: OTG OfEA host B, FToEHIRBIBENATRSE

HEETSi%: Bk, 165 Kernel 1 OTG EcEZRIEM; A, 10E OTG EBEERY ID EBY({F host, M
RS0 VBUS 5V HEBREBIEE,; &5, WMRMHIA 18 2 BEE, MLERIRE, BREHEEENG
FToFRBIRIEEIR log L53A1.

USB Camera SE 9

1. {#F Camera pFE, FoiE¥TFF USB camera

B, 1E/dev BRTESFAE camera 88T videoO 8 video1, MIRAFE, BAE

kernel WECE R B 1EH, MREFETSR, BMIA USB camera EEREFSFHIEIHEANR, EHN RK

&89 SDK, BRARASHE USB camera #RIERY. Q1SRES7HF USB camera #RiE, 1BEARR

= camera BT FR)MEH Android FBXES, USB IREhAFBEMUSEL.

WMRBFTERR, BRM log £5ths USB s THEIMa&E thss camera IITFRNH, #H—E0Hr.
2. HIMERMENE., TTEURLAN camera MR EIBHAYA™

AJRER USB IXahEMSEAY, FTEERA USB S \3MLbr@EERISURIH I ToMN, WMRTIEENL,

BELRME USB IRaNI TR,

USB ZEEaHSill

USB2 PHY 37§ BC1.2 tnERIFEERGN, (CIBSEIIBES® drivers/phy/rockchip/phy-rockchip-inno-
usb2.c, BILAG SDP/CDP/tRiE DCP(D+/D-48#%)/AFR/E DCP(D+/D-FAGHs) P 7 2R EY,

e SDP —— Standard Downstream Port

FRIE USB 2.0 #I5B, 24 USB SMEAMTFRiERE(un-connect)aiARBR(suspend)fJIRZ&AT, —4 Standard
Downstream Port A][EZIMZIREHAIEIT 2.5mA FIFIIRBT, HIMRATFEREREHBERARIRPIRZS
BY, EBRAILAZERRK 100mA(USB 3.0 150mA);fZHIMEELECE (configured ) HERIRERRTS, & ART
M VBUS 5£18 500mA(USB 3.0 900mA)EEit.

e CDP —— Charging Downstream Port
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BIFRZ USB 2.0 5, NXEXS USB FREEIFH THUMAITT USB 21, BMAEK 1.5A RUMEBRNR,
BAERRIETEAIFERK.

e DCP —— Dedicated Charging Port (USB Charger)

BC1.2 spec ZEKI& USB Charger FIRY D+# D-i##{74G#E, LAECE USB IMRAVIRBIZNE, (BEEAREEH
USB ig&IB{SHIRES],

USB FeRB L BUGMIRAZ I T EIFf R

Plug Receptacle

Portable Device . )
| |“=s _ WBUS Detect VBUS =i ] [ et VBUIS
m Dhirtinc® sacuinti VLIS i Bk sadertid B 1 :. T b-
e - | | =15
T I T e 1 1 L ]

WOAT Diata Contact Detsct .

L —@—l"— .,

- LA Dirteect wivisn it pana hurvs masda ™ .
o )
el DB DO Rt
E P T HIFRE T FEs
Detiscss botawen SOP and DCPY I: D+$u D'ﬂiiﬂ?ﬁ :'
PHY | oaser COP, or between ACA-Dock and
Y ACAA
o _swini(§
LN p—— Secondary Detection

fncym . L= Dotocss DCP and COP
'.'.wt-c. } [

" ACA Detoction

T ey o
= [ DCACDRSDP
L e Acam A
ACAC

8-1 USB FeEEAGMIFRAR

HARYRY SDP #GUISFEF, D+/D-KAN FEI=:

r Measure Aralyze Lflities Help 1 Jun 2015 716 PM

- T — = = _

=~ ) N

Edge (1)

InfiniiScan Off




8-2 SDP &Mz
ERIY DCP & MIFEF, D+/D-FEHA FERTR:

1 n 2015 715 FPM

EEEEEEN T

o

=
g
o

Delete | % sition: rigger:
All ol Mode ime Made Edge (1)

Infiniiscan Off

8-3 DCP &R

UNERIERE USB 7tEB28, ATUIFHIE, BalfeE DCP HiRIeNJs SDP, S FEEIRHIEE N

500mA, % USB ZiEiEATaEsE FeBmaiNIksnHiE, EnIReasr~EiZiaf, MAm%:

IMEN USB ZEEEERiERERY log, 181 log AUt RAIMTHEMIAYFEEBEEY, IEE M9 DCP;

WNERIERERYR USB FZ8HE88, 1B log #27~0 SDP, MIFRRELETIRIGN, 15cE#R USB s, FH{ER
B AZRIA D+/D-B55E. NRIMITEER, BN log RLEFHATX. B, WREHE, B
SEFZRIEZESHN USB #NRTEY D+/D-iKH2, FHZERE log —EAELE A 1o M HIEIRIRR,

WNSRIEIEAIR USB 786888, FH log #2770 DCP, {BFRE(HARIE, NIRBAESNIESR, AJREEF
FE IC BiEEEIHAYIEIRR,

USB (&R (RISt
HIEMERNEERE:

e USBESHRE

o USB i=HIES R LRI

e CPU/DDR i&{THIER

o FHENRIESM8E

o EFHERBHIHREFIEN

o USBig%EIKz

2E R (Rockchip_Developer_Guide_Linux_USB_Performance_Analysis_CN) #1701

UATRTE USB BYtTEsiE=R
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EITFTENRY USB KIESAIEHE log #HTHEIA. log "high-speed" FiRBIA USB 2.0, log “super-
speed” F<RBIA USB 3.0,

USB3.0 & FTiRBIRYa)RE
USB3.0 B&FIENG, $ITARR, WHaHE?

Sfr: HRIE USB3.0 FIRCETRIEEN, —ARE-F1E USB 3.0 PHY K9 Link Training i#if2, tBEN USB PHY
SSHIERE. BILAER USB3.0 2H{SUMLink Training iftf2, H45& USB 3.0 Spec #iARAT LTSSM RZ
M, BT

USB 3.0 2 kM adam st

WA VBUS HHEBFEERRRREEK?

7 PCim, HTREHRIEFHITXIE

fs5F3 USB 3.0 U@ Sy

BD—IRAIEHAIEWER AN, B Hr xHC 13RZ, $TFF xHCI debug log

USB3.0 Camera &g E R0 S
— 5USBiAAIDDR REZLHIEREG X,
A FER:

e ddr TEAS00MHz;

e 2/ USBQOS;

o {fifbuvc driver FRRTAMERIER, Ememcpy B EREITHER;

e urb buffer {{5F8 kmalloc #2 Z{CELARY dma_alloc_coherent/FiZ;

o MNERRKFEEREIFUVC Gadget, BILARIESHBECTXFIFO, IEETXFIFORIAN;

PC IRzf)ia)RH

FifE USB iR RE PC LIFETFEERERENN, BLRENERBRN, mawIRkmEEE5Ih
L. XTF RK FIREIEREEI PC R, SELERMINBERNERMIIEE, T2 IIEEXTMAYIK
IR
o AREREEHEAFEHNFRERFH RK I, &L rockUSB gUtEIIEER| PC, =R
PC in{#F RK SFEE JIIKENLEA)TF DriverAssitant (RK3399 FBE v4.4 37HF) LaIRENAEE
RBIZ USB i8%%;
e RKHISBIEFEITR, EREBEEEITF T USB debugging i%Il, iEfERTSLA ADB RUtRETERE
PC, EHFEER PCimfEA RK EEEIAUKENZEEEETF DriverAssitant % ADB IKE1f5, 78k
IEEIREIZE ADB %%,

USB {§Slliz

USB 2.0/3.0 {5575 AR & WA s 215

{Rockchip_Developer_Guide_USB_SQ_Test_CN)
USB AREHRICE

USB FEAZHEL AT Redmine SEE& - FAEIRE - M#Et=H, TELRM USB FAXHE. &%ikit, B
WIRRRAIRRTTIES.
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