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1. HEAR

1.1 RK USB ¥Hl88 /5 &

Rockchip SOC jliH# N E 2> USB #ildy, AFEEHIEE LMz, BESH TRM ERBUEAEE, BT
#64r USB #iil#s A (BRI, Fr DAE 55 20 BRHf 7RIV FR SR A=l dR PRIl S, FRfE USB HIMEF 77 %
B ER USB #2Hil#8a05R 1 FivR:

7% 1 Rockchip & USB 2l #35113%
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G IR USB 2.0 HOST USB HSIC USB 3.0/2.0 OTG USB 2.0 OTG

h (EHCI/OHCI) (EHCI) (DWC3/xHCI) (DWC2)

RK3399Pro 2 1 2 (OTG 3.0) 0
RK3399 2 1 2 (OTG 3.0) 0
RK3368 1 1 0 1
RK?3366 1 0 1 (OTG 3.0) 1
RK3328 1 0 1 (OTG 3.0) 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 (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 (OTG 3.0) 0
RK3566 2 0 2 (OTG 2.0 + Host 3.0) 0
RK3568 2 0 2 (OTG 3.0+ Host 3.0) 0
RK3588 5 0 3(2x0TG 3.0 + 0
1 x Host 3.0)
RK3588S 2 0 2(1xOTG3.0+ 0
1 x Host 3.0)
Note:

1. RAEH, BT N R RF N MRS USB #2185
2. g, “EHCI/OHCI” #/R1% USB #2254 A T EHCI #2381 OHCI #%1ill#s; “DWC3/xHCI” &
7RiZ USB #2852 AK T DWC3 #2281 xHCI 42l 8% ;



3. RK3288 X Fi M2 A DWC2 #2518y, HH— DWC2 3¢k OTG DhRE, 54h—1> DWC2 R FE
Host Jj8E;

4. RV1103/RV1106/RV1109/RV1126/RK3566 ] DWC3 OTG & fill#s 2 2 OTG 2.0, A3FF OTG 3.0,
R i R AESZHF USB 2.0 480Mbps £ ;

5. RK3588 Fl1 RK3588S ] USB it [X HII/Z: RK3588S #Et RK3588 /> 7 —4H Type-C1 (Bl: 14> USB
3.0 OTG controller + 1 /1> DP controller + 1 /> USB3.0/DP Combo PHY + 1 /> USB 2.0 PHY);

6. RK3588 1 RK3588S Host 3.0 #=ifill#s Ot R AT USB30_2) H324F USB 3.0 TIfE, A\l R3ERA
USB 2.0;

7. RV1103/RV1106 USB PHY #%f OTG_ID pin, [k, iSRRI OTG 21 Device/Host H#ht]
HIhfE, WEREFEYIHE OTG mode, HMEHIAYIa S, BAKGE, WBWSFEEWUSB &M
AY

o

1.2 USB 2.0 Host

o AN

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 Rtk

1. A5 (480Mbps), 4£3E (12Mbps) FI{EIE (1.5Mbps), USB 2.0 Host 22 HIAEE G0 R & 1-1 ff

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 % fil| B$AE [&]

1.3 USB 2.0 OTG

o FRAME

1. Universal Serial Bus Specification, Revision 2.0
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o Kk
1. 2 FF Host #3UF0 Device 13X ;

2. XF¥§ OTG IDAR, Ffidit 1D HSF B 3P4 Host £zUF1 Device 5K ;

3. N3Z4F ADP/SRP/HNP MY ;

4. Host BASHF i, RIEFIRIHE, Device A7 H ST 5 H0H1 2

5. Host #3285 9 4 1HIHE;

6. Device BT ZHF 9 M. OREFEMSE0) , HA, 4 DN IN A, 30 OUT Ui AL,

[t A 5
7. 2 1024x35 bits NER FIFO;
8. SZHENEE DMA, F H 3 #F scatter/gather THAE;
9. ZFFANASELE & I FIFO AUD;
10. Device %37\ #FBCD (Battery Charging Detect);
11. 5745 UART Bypass f3%;

USB OTG
USB 01G UTMI 2.0
2.0 PHY CONTROLLER

1-2 USB 2.0 OTG HEH

1.4 USB 3.0 OTG

o AN

1. Universal Serial Bus 3.0 Specification, Revision 1.0

2. Universal Serial Bus Specification, Revision 2.0

w

DWC3 Rt

. USB 3.0 Z#F AT IN F1 OUT &%, # 53A%] 8Gbps;

. X H 34 ERDY A burst;

. SRR LR IRL I (bulk stream);

. 374§ USB 3.0 DRD (Dual-Role Device) £14:;

. SCFFRAE OTG ID IRASY)Ht Device F1 Host 15

. RT3 HF Type-C YRS T, SZ45F UFP/DFP 138 #k;

© 0 N o Ul A WN PP

—_
o

e USB 3.0 xHCI Host %%
1. &% 0] DUERE 64 DMME;
2. SZEF— b Es

3. S #—/> USB 2.0 3 [IF1—/> USB 3.0 3 [;
4. 345 USB 3.0/USB 2.0 F & f&f, i 5Eik%] 8Gbps;

. eXtensible Host Controller Interface for Universal Serial Bus(xHCI), Revision 1.1

. ¥ Control/Bulk(including stream)/Interrupt/Isochronous 1& i /5 7\;

. XRHEIRTYERTF (Descriptor Caching) FIEWETIEL (Data Pre-fetching);
. Device ISR IN Ui A ECE N OUT Ui R IE S H S Tt

2 N IN/OUT M

. "X F¥F SRP (session request protocol), HNP (hostnegotiation protocol) F1 RSP (Role Swap Protocol);
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5. XHRHRERFFRAY xHCT 3X30;
6. T4 37 xHCI Debug Capability;

AHB Slave t tﬁ}il Master

Bus Interface/List Mangement

¢ USB3 0TG ¢

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

: ¢

& 1-3 USB 3.0 OTG HEE]

1.5 USB 2.0 PHY

USB 2.0 PHY XFF 1 port 12 > port AL, 40 R 1-4 238 2 1 port FIAEE],

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

T G W

& 1-4 USB 2.0 PHY E&

1. Host Port: JEIY UTMI+ i%#%%] USB 2.0 Host &1l 88 ;
2. OTG Port: J#H}d UTMI+ % USB 3.0 583 USB 2.0 OTG #3Hl83H) USB 2.0 i@ iR
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1.6 USB 3.0 Type-C PHY

H Al RK3399/RK3399Pro 1 1 45 Type-C PHY,

o Rt

1. 3Z¥¥F USB 3.0 (Super-Speed only);

2. 37 #F DisplayPort 1.3 (RBR, HBR and HBR2 data rates only);
3. Z¥¥F DisplayPort AUX J#IE;

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

5. 32§ DisplayPort Alt Mode on TypeC A, B, C, D, E and F & I 7L ;
6. ZRIEMEA RN M

AUX
-

ifIPE IE

TX0
-

TypeC PHY | JXRXL
TXRX2
-

DPTX IE

TX3
—

1-5 Type-C PHY HE&]
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2. USB TiifHL%

2.1 USB 2.0 Host ffEHLES

USB 2.0 Host ffif4-HLEE A FiRR: USB 2.0 Host #1 USB 2.0 HSIC, X USB 2.0 Host #11 HSIC #3{# FH EHCI
ilgs, (EEEFRY USB 2.0 PHY ARJE], Alf DA RS EEES R [A],

2.1.1 USB 2.0 Host EHCI & OHCI i Hp%

USB 2.0 1 TAERN$&IX 480MHz, FflA layout INFRZERF IR, USB ELHE N 7-8MIL, fif 90QFHHT
ZEoriELR, RIFERBELSIFEEM, W ETIIE, EXNWNETEAREAHMEEEL,

X E A RK3399 /% A7 USB 2.0 Host REA-EELEE I H il
1. USB 2.0 Host il 28 AYE A5 | IGNE 2-1 FvR

o
USB2 hostD @05 T0_DP :gg? g 0ST0_DP
HOSTO_DM OSTO_OM

AG23
TYPECO_DP |~Ar5a TYPECO_DP

TYPECO DM ;T‘f M
TYPECD_ID :ﬁg TYPECO 1D FEb

TYPECO_U2VBUSDET ((TYPECO_U2VBUSDET
AC31 1 2
E iR @=— USBO_RBIAS = |1-
USE PHYO RO402
1%
USB2 host] «ge— HosT1 DP ﬁg? OST1_DP
HOST1_DM OST1_DM
TYPEC1_DP [Atisg TYPEC1_DP
TYPEC1_DM

TYPEC1_ID
TYPEC1_U2VBUSDET

E [ <@ USB1_RBIAS

USE PHY1 RO402
1%

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

2-1 USB 2.0 Host A5 [

2. USB 2.0 Host VBUS B2l FRE&FIHE O HREG AN 1] 2-2 F1E 2-3 AR
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U100
VCC5V0_SYS Svezecan veesvo_HosTo vecsvo_tiosTo o
= vour [ AOSTO_DM ; “f‘zo
ono |2 I | Crooo HOSTODP :;:;'q-
VCCSVO, ch_sr ENa L oealB - *fgggas ez | oo Ao - o
oV Ep1900 N 100nF
R1900 R1902 ESDS451N * Conts u001|F &F |
100K 10K = E£5D0402 X5R X5R_ |[ESD5302F SB20A4_USB_AI
RO402 RO402 ~ 1E\I‘I 1GV:|: SOT. 23@ USB- HUB PORTBR="
o 5% o 5% L TUsB19007
2-2 USB 2.0 Host VBUST% il L& A4 1 FRLES
AEG CLIGHT_INT_L
GPIO4_DO/PCIE_CLKREQMB_u [-ARa
GPIO4 D1/DP HOTPLUG d [~AHE »VCCE-W HOST_EN

[ 2-3 USB 2.0 Host VBUS GPIO &l

2.1.2 USB 2.0 Host HSIC fifF g

USB 2.0 HSIC (High Speed Inter Chip) /255 USB 2.0 #H[FEJ#H7%E (480Mbps) [0 R EERZ L, f#
FH 240 MHz DDR 55, #RIFELHYTN 50Q, EIERKELKE AT/ 10cm, 1E] 2-4 FiR,
USIC_STROBE 4 240MHz DDR 154k, USIC_DATA J¥fEsk, AtEHEEN 0.9V #l 1.2V, EEEH
AR 1.2V, PR T RAEMIIFE, SARELKESN 10ecm (4 955F) o

JXEH DA RK3399 /Y USB 2.0 HSIC R FEE& I il

USIC_STROBE
USIC_DATA

Usic_AvDD_ove FAB25 ovppove_usic

USIC_AVDD_1v2 MGC1V2 usic

[ 2-4 USB 2.0 HSIC f#iff %

2.2

USB OTG hiifF s

2.2.1 USB 2.0 OTG Bk Hip%

USB 2.0 OTG MHIBE 55

OTG_DP/OTG_DM: USB Z/M55 D+/D-, HEMAEREESL LA 2.20 B,

USB_DET: HiA{E%5, 4 OTG {EN Peripheral mode i, FFHill USB 275 %% Host (41: PC
Host) 2{# USB ?E%%%o ERAAMRHESE 0V, %] Host B USB 7 AR, NEHE 3.0 ~
3.2V,

USB_ID: HiAES, FATHMWYIH N Host mode 8¢ Peripheral mode, BRI & 1.8V (B
ANERHiE) , OTG {EN Peripheral mode, 44 A OTG-Host Zk4il, USB_ID 2x#¢hi{KE 1, USB
B Hlay s USB_ID HSEAR(k, HBhKE OTG VIt ) Host modes,

USB_RBIAS: USB 2.0 PHY HJ4MiSEMERIH, ZHFARIBAE 0 USB (55 MMR(E, At DA™ A%
1418 SDK &% [ = W BAE % .

VCC5V0_OTG: 24 OTG T.fETF Peripheral mode ff, VCC5V0_OTG 4& USB_DET HUHI N JRIZE S,
4 OTG LfET Host mode Iif, VCC5V0_OTG #itti VBUS 5V 45 USB #h%,
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USB 2.0 OTG PHYHJALFEFEJE: USB_AVDD_1V0, USB_AVDD_1V8, USB_AVDD_3V3,

USB 2.0 OTG BB L& AN IE] 2-5 ~ [&] 2-8 fli7R:

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

& 2-5 USB 2.0 OTG 575 [l

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

- = VCCEV0_OTG
LN '1)
- 1 R2500
s 5V 5ot o
> DM |37 57C DP1
> EI’E i USE D
5
U - - N
' " 1 Epzsoo U2501 ~| cos01
ESD5451 | N/ \/ [EsDs302F I ——10uF
ESD0402 SOT 23 | o XSR
| 6.3V
o | . | C0603
= = | = Ci<1pF | =
OTG DM 1 2 OTG DM1
RZ504 6 YRR0402 5%
4 3 FB2500
AAAN T G0R-100MD NP
2 1 L0B03D
OTG DP 1 2 OTG DP1
¢ Ro505 V4 YRR0402 5%

& 2-6 USB 2.0 OTG 2% [ Fi%



VCCEVD_OTG

T R2500 2 % 1 _R0O402 5% - USB DET

—

é rRzs02 T | 2500

_ 18K  ——100nF
C2501 184 o ¥ER
——10uF | RO402 16Y
| X8R Co402
6.3V
C0&03
2-7 USB 2.0 OTG VBUS DET 4 & HLi#
Voo ayp  VCCSV0_SYs VCC5VO_OTG
L] o
_ 2500
SYB280AAC
R2501 TT107/CW3031
m:.,: —3 1N VOUT
| RO402 anp |2 ||,
4 3
Q2500 EM OCE
WNM2016-3TR _ SOT 23 5 -
SOT_23 — R2503
|H— ——C2502 47K
UsSB ID 1 v ol 19F 59
! co402 o RO402
~ ¥5R
168v

& 2-8 USB 2.0 OTG VBUS DRV HL

2.2.2 USB 3.0 OTG fifF s

L RK3399 USB 3.0 OTG Type-C Fi{4HL#& % H R,

RK3399 USB 3.0 OTG E USB 3.0 OTG Mfg, HIAI R3E% USB 2.0 OTG R, SAEHIERN

5Gbps, YIFEEZIN Type-C, XFRIERHH, TEfEHIZ/TH, USB 3.0 XRHKIA 3 KU ZE S ES LK
11 %] PCB, 5Gbps 55 KL ERANEZEME 577 2%, MMk (G S8 TR/ > i TR
I"ﬂ Eﬁjo

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
BS B4 B3 B2 B1

3

Bl2 B11 B10 (] BE a7
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2-9 Type-C #17E X

HYBRID TH and SMT AID-MOUNT
COMNECTOR

TYPEC1_TXP
TYPEC1_TX1M

TYPEC1_RX1P
TYPEC1_RX1M

TYPEC_TX2P
TYPEC1_TX2M

TYPEC1_RX2P
TYPEC1_RX2M

TYPEC1_RCLKFP
TYPEC1_RCLEM

TYPEC1_CCA
TYFEC1_CC2

TYPEC1_AUXP
TYPEC1_ALLM

TYPEC1_AUXP_PD_PU
TYPEC1_AUXM_PU_PD

TYPEC1_UZVBUSDET
TYPEC1_REXT

3

AKZE

3

ARIT

ALZT

TYPEC1_TX1P
TYPEC1_TX1N

({TYPEC1 RX1P
JOTYPEC1 RXIN

TYPEC1_TX2P
TYPEC1_TXZN

((TYPEG1_RX2P
JPTYPEC1 RX2N

AE20  TYPEC1_RCLKP 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
49 TYPECT UIVEUSHEYFI415
T RI406 1 402 1%
AG21 R14081 7 RD402 1% |||.

TYPEC1_REXT_CC

TYPEC1_AVDD_0VS_1 j@“ﬂ SB_AVDD_0VS
TYPEC1_AVDD_0VS_2

| AA21  SUSE_AVDD_1vE
| AB21  ~USB_AVDD_3V3

TYPECA_AVDD_1VE

TYPEC1_AVDD_3V3

[ 2-10 RK3399 USB 3.0 OTG 5 51l



USE TYPEC 115H0

VBUS_TYPEC_C10- 24 veus_1
5| vBUS 2
+—gg| vBUS 3
TYEECH SBN c20001 2 100nF CO201 X§R 1OV TYPECT AUXP VELLS 4
T'rPEc:1__55u2§ 2_100nF CO201 XSRIOV ECT AUXH wp5c1_cc13§:£ oot
B - TYPEC1CCZ ccz
TYPECT_SBU1_DC Sy—ne0 E i Ry, ]
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3. #% USB Bt &

USB B ECE AR A E S BB E 7% —4E, DA arm64 ZEAG 005 A8 ) :
SABRNALE

make ARCH=armé4 rockchip_defconfig

1% Kernel L& :

make ARCH=armé64 menuconfig

{R1F default FrE

make ARCH=arm64 savedefconfig

{RTF default FC &, SAJ5H defconfig 2 rockchip_defconfig,

3.1 USB PHY CONFIG

USB PHY EHMECE N T

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

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

<*> Rockchip INNO USB 3.0 PHY Driver

USB 2.0 PHY f#i Y72 Innosilicon IP, Fff AR IZ%E#E“Rockchip INNO USB2PHY Driver”,
RK3399 RK3366 USB 3.0 PHY /2 Type-C, Flf AN 3%E+¥“Rockchip TYPEC PHY Driver”,
RK3328 USB 3.0 PHY fi A2 Innosilicon USB 3.0 PHY, Fff DAN %4%:

“Rockchip INNO USB 3.0 PHY Driver”

3.2 USB Host CONFIG

USB Host fEAEC BN T

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

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

<*> EHCI HCD (USB 2.0) support

[ 1] Root Hub Transaction Translators

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

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

A% b USB Support WU RESZHF USB BEHUIF AT — P RIBCE.

W FFE S FF USB Host, B JCFREI%  <*>Supportfor Host-side USB 17l, SAJ5<F140 Y Host #1319
Boe, HH, USB Host 1.1 %#: OHCI Driver BC®, USB Host 2.0 1%#% EHCI Driver A&, USB Host 3.0
3#%4% xHCI Driver Bt &,

TET A2 RK3308 1Y default config  (rk3308_linux_defconfig) J9 7 #3A%, BRIAZ disable USB
Host, NSRZES7HF USB 2.0 Host FIMHIE USB #hi%, 7525t F3)) enable EHCI Driver FiLE, A/FZ% USB.
HpE CONFIG, fHEREXS MY USB AM&IRE),

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 BB E T

DeviceDrivers --->
[*]JUSB support --->
[*] USB Gadget Support --->
USBGadget Drivers (USB functions configurable through configfs) --->

[ 1] Generic serial bulk in/out

[*] Abstract Control Model (CDC ACM)

[ 1] Object Exchange Model (CDC OBEX)

[ 1] Network Control Model (CDC NCM)

[ 1] Ethernet Control Model (CDC ECM)

[ 1] Ethernet Control Model (CDC ECM) subset
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[27 RNDIS
[ 1] Ethernet Emulation Model (EEM)

[*] Mass storage

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

[*] PTP gadget

[*] Accessory gadget

[*] Audio Source gadget

[*] Uevent notification of Gadget state
[ 1] Audio Class 1.0

[ 1] Audio Class 2.0

[*] MIDI function

[ 1] HID function

[ 1] USB Webcam function

[ 1] Printer function

Rockchip -5 ERIASZHF RNDIS, MTP, PTP, Accessory, ADB, MIDI, Audio 5§ Gadget JifE, A&
A DARAESZ IR 7K, enable 88221 USB Gadget g, {HFIN, FE(EIK init SXLF
(init.rk30board.usb.rc 1 init.usb.configfs.rc) o

3.5 USB #IM% CONFIG

3.5.1 Mass Storage Class CONFIG

U #JE T SCSIi%#%, FrDAERCE USB Rk Z HiFE AL E SCSI LT,

Device Drivers --->
SCSI device support --->
<*> SCSI device support
[ 1 SCSI: use blk-mg 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 --->
SCSI low-level drivers --->
PCMCIA SCSI adapter support ----
SCSI Device Handlers ----

*

— = A A AN AN AN
* * * *
a2 VvV VvV V V V V

*

Lo B e B |
—_

Al & 52 SCSI Device Support Jii, BJ PATE USB Support HH¥REIAN RIEI, 3% L RIAT,
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Device Driver --->
[*] USB support --->
<*> USB Mass Storage support

3.5.2 USB Serial Converter CONFIG

e 7#% USB 3G Modem
USB 3G Modem {# Y2 USB &M, (FHANFEE L RE:

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

<*> USB driver for GSM and CDMA modems

ItAk, USB 3G Modem A FHELHHE PPP 45 HIAHCHL B I :

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

<> PPP BSD-Compress compression
<> PPP Deflate compression
[*] PPP filtering
<5 PPP MPPE compression (encryption)
[*] PPP multilink support
<*> PPP over Ethernet
<*F> PPP over L2TP
<*> PPP on L2TP Access Concentrator
<> PPP on PPTP Network Server
LB PPP support for async serial ports
< PPP support for sync tty ports

o F# PL2303

WIREE A PL2303 Mt BdE S| B 0, FTEIEEA ML, [FIIFEE disable “USB driver for GSM
and CDMA modems”, 70, PL2303 AIRES#EIRIRFIN USB 3G modem,

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

<*> USB Prolific 2303 Single Port Serial Driver

o ¥ USB GPS
NSRS 45 USB GPS, 4 u-blox 6 - GPS Receiver %%, 77500 RNI%EI:
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Device Drivers --->
[*] USB support --->
[*] UsSB Modem (CDC ACM) support

3.5.3 USB HID CONFIG

USB#E B FMC BRI T :

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

3.5.4 USB Net CONFIG

e USB Bluetooth CONFIG

[*] Networking support --->

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

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

¢ USB Wifi CONFIG
T B Vendor FRALRYIRENANRC &,
e USB Ethernet CONFIG

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

<*> USB CATC NetMate-based Ethernet device support

<*> USB KLSI KL5USB101-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

KBS ASIX AX88xxx Based USB 2.0 Ethernet Adapters

B 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)
AL1 M5632 based 'USB 2.0 Data Link' cables
AnchorChips 2720 based cables (Xircom PGUNET, ...)
eTEK based host-to-host cables (Advance, Belkin, ...)
Embedded ARM Linux links (iPaq, ...)
Epson 2888 based firmware (DEVELOPMENT)
KT Technology KC2190 based cables (InstaNet)
Sharp Zaurus (stock ROMs) and compatible
Conexant 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 VL6600 modem dongle
QingHeng CH9200 USB ethernet support

* * * * * * * * * *

*

* * * * * * * * *

AN ANANN AN ANANANANANAN—AAAA—A—/A A AN AN AN AN AN NN
* *
V V. V V V V V V V V -1 iJidia1w— VvV V V V V V V V

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

MR T USB HUB, 1% “Disable external HUBs” i B 1 I 2441,

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

[*] Disable external hubs

HAhH ATREF FII) USB 8% IAHRZ%, 41 GPS, Printer 2, A AJREFEZ Vendor EHIMIKE), LA RTRE
EARER &SR, WNFE XKL, PTEEEMSS EER Linux MIZ&& RFZEM T/E, RK
EEHFTCRRESR, TEES#,
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4. USB DTS Fit & ¥ HH

4.1 USB PHY DTS

USB PHY %324 USB 2.0 PHY #1 USB 3.0 PHY Wiff, XFfh PHY B EHMMIA), HHRMEEZERIEEK,
Pl AR Z 3 HIRCE DTS,

Note: RK3399 it USB PHY DTS Bl B L RIE HEZ:, ESE k!
{Rockchip_RK3399_Developer_Guide_USB_DTS_CN)

4.1.1 USB 2.0 PHY DTS

Rockchip R, FEAFFFF USB 2.0 PHY IP: Innosilicon IP 1 Synopsis IP, XAl IP [R5 1
AN, FrRAK M PHY DTS BCE A, Rockchip 2515 USB 2.0 PHY KB4 A H/2 Innosilicon
IP,

1. USB 2.0 PHY DTS Mt B (kY
Innosilicon USB 2.0 PHY DTS A& A% (& H TP RK3188/RK3288 Z ML)
Documentation/devicetree/bindings/phy/phy-rockchip-inno-usbh2. txt
Synopsis USB 2.0 PHY DTS FtE 4% (J& T RK3188/RK3288 /5 1)
Documentation/devicetree/bindings/phy/rockchip-usb-phy. txt

2. USB 2.0 PHY DTS 3§l
DA RK3399 USB 2.0 PHY0 DTS #ffi,

e USB2.0PHY R {isi: RK3399 USB 2.0 PHY FFfEasfii T- GRF #idk, FrLAMEA GRE 19 sifEN USB
20 PHY WU AL, £ PHY s, A GRF #ilib{Ey pHY AYE ML,

e USB2.0PHY is: RK3399 USB 2.0 PHY /& —CombPhy, fl& T —> OTG port Al —/* Host
port, XA port £ PHY 2% M4, RN, DTS HHEE%EALE 480 MHz ftHil4h, %M 4] DU
43 USB 2. 0 Host #8800 A EAEH 480MHz I RIS,

e USB2.0PHY Fis: PHY HJ OTG port #1 —> Host port 73 HIfEH—1F T ri. HEH, “otg-port”
X R OTG port, “host-port” Xf . Host port, &1 port 75 ZECEMNZ YRR, XLl EEHT
USB R FZER bRl

grf: syscon@ff770000 {
compatible = "rockchip, rk3399-grf", "syscon", "simple-mfd";
reg = <0x0 Oxff770000 OxO0 O0x10000>;
#address-cells = <1>;
#size-cells = <1>;

u2phy0@: usb2-phy@e450 {
compatible = "rockchip, rk3399-usb2phy";
reg = <0xe450 0x10>;
clocks = <&cru SCLK_USB2PHYQ_REF>;
clock-names = "phyclk";
#clock-cells = <0>;
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clock-output-names = "clk_usbphy®_480m";
status = "disabled";

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

Y

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

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

};
}
3

*¥F Host port 1 OTG port Host #3X,, FFE N USB AMEIRML 5V EFEHIE, ArPAFRMTEE DTS HECE
USB VBUS 5V,

R BA RK3399 USB 2.0 Host VBUS regulator fJ DTS Ft & fil,

RK3399 USB 2.0 Host VBUS U5 R 2: GPIO fiiE, NIf#iRE VBUS 5V #ith, GPIO hflk, NI
VBUS 5V #ait, DTS A {#H regulator (1753, RECE GPIO, HM, JE "regulator-always-on" £, R
Gashia, i GPIO PAERE VBUS 5V fill, BHFIRF M,

vce5v0_host: veeb5v@-host-regulator {
compatible = "regulator-fixed";
enable-active-high;
gpio = <&gpio4 25 GPIO_ACTIVE_HIGH>;
pinctrl-names = "default";
pinctrl-0 = <&host_vbus_drv>;
regulator-name = "vcc5vO_host";
regulator-always-on;

3

ush2 {
host_vbus_drv: host-vbus-drv {
rockchip, pins =
<4 25 RK_FUNC_GPIO &pcfg_pull_none>;
+
}

Bt & “u2phy0_host” 17 sifJE M “phy-supply” S “vec5v0_host”, JXAE, PHY HEZR[Y Core [REGEHEE HEN
fiEtmiz/E e, I USB VBUS XY GPIO,



u2phy@_host: host-port {
phy-supply = <&vcc5v0O_host>;
status = "okay";

3

4.1.2 USB 3.0 PHY DTS

Rockchip R F, FEf# =% USB 3.0 PHY IP: Type-C PHY IP, Innosilicon USB 3.0 PHY IP #I
Innosilicon USB 3.0 CombPhy IP, iX=# IP FYBEMHIZIHAE, A PON A PHY DTS BB HAA,

1. USB 3.0 PHY DTS fit B (kY
Type-C PHY DTS FCE A% (FIT RK3399/RK3399Pro hF)
Documentation/devicetree/bindings/phy/phy-rockchip-typec.txt
Innosilicon USB 3.0 PHY DTS Bt & S¢AY (T RK3228H/RK3328 it /1)
Documentation/devicetree/bindings/phy/phy-rockchip-inno-usbh3. txt
Innosilicon USB 3.0 CombPhy At & 3244 (FH T RK1808 i3 /1, USB 3.0 & PCle CombPhy)
Documentation/devicetree/bindings/phy/phy-rockchip-inno-usb3. txt

2. USB 3.0 PHY DTS 5:fj
PA RK3399 Type-CO0 USB 3.0 PHY 4,

Type-C PHY FH—"> USB 3.0 SuperSpeed PHY #1—{> DisplayPort Transmit PHY 2%, [Altk, Type-C PHY
FIET 5 “tephy0 ” REE TH/NT19 4 “tcphy0_dp” F1 “tcphy0_usb3”, 43HI%I 5 DP PHY #1 USB 3.0
PHY,

F% DTS J8 1A

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

e rockchip,typec-conn-dir : %] Type-C 1E X MIHIZF 7 2R ECE ;

e rockchip,usb3tousbh2-en : 58 illi% & USB 3.0 T.{E£ USB 2. 0 only A 7 AsALE ;
o rockchip,external-psm : %l Type-C PHY HJAMEE psm 4T 7 A B & ;

* rockchip,pipe-status : 25 f] Type-C PHY pipe RS 17 olC & ;

« rockchip,uphy-dp-sel : }%4¥ Type-C PHY ¥ DP [Z5 {7 ashil & ;

tcphy0: phy@ff7c0000 {

compatible = "rockchip, rk3399-typec-phy";
reg = <0x0 Oxff7cO000 OXO OXx40000>;
rockchip,grf = <&grf>;
#phy-cells = <1>;
clocks = <&cru SCLK_UPHY®_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_UPHY0>,

<&cru SRST_UPHYO_PIPE_LOG>,

<&cru SRST_P_UPHYQ_TCPHY>;
reset-names = "uphy", "uphy-pipe", "uphy-tcphy";


af://n602

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 = <0xe5c0 0 0>;
rockchip, uphy-dp-sel = <0x6268 19 19>;
status = "disabled";

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

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

Note: ASCHRSHPIAH T RK3399 USB 3.0 Type-C PHY 7£ DTSI AHfUELE, SZfr b, £ DTS A8 H—E5
MRELE, BFE: BLE Type-C PHY HY extcon JE1E, BLE CC.L A (FUSB302) IEEMFEMS, HiKiES
Y-

{Rockchip_RK3399_Developer_Guide_USB_CN)

4.2 USB 2.0 il %% DTS

Rockchip/£h - T 2RUR FIZEH9 1) USB 2.0 #2145

e EHCI (Enhanced Host Controller Interfac, only support USB 2.0) 1 OHCI (Open Host Controller
Interface, support USB 1.1 & 1.0)
e DWC2 (DesignWare Cores USB 2.0 Hi-Speed On-The-Go (OTG), support USB 2.0 & 1.1 & & 1.0)

THEH B IXFRAREZEA ) USB 2.0 ¥ #l8$DTSHEAT A,
4.2.1 USB 2.0 Host #2128 DTS

1. USB 2.0 Host £#ill& DTS AL B A
Documentation/devicetree/bindings/usb/usb-ehci. txt
Documentation/devicetree/bindings/usb/usb-ohci. txt

2. USB 2.0 Host #1ill8% DTS Sz
PA RK3399 USB 2.0 Host0 %l 2§ (EHCI & OHCI) DTS M,

Hrb EHCI #2319 compatible [&%E 4 “generic-ehci”, OHCI %l #8H compatible [&E %} “generic-
ohci”, FFH, EHCIfl OHCI EH[FFERT clocks #1 phys, J&: “power-domains” F:ASE BRI &R 76 T
B, HEYTEHM USB 2.0 Host %8 < #F power-domains TIEERT, A FEEREZE T,

usb_host0_ehci: usb@fe380000 {
compatible = "generic-ehci";
reg = <0x0 Oxfe380000 OXxO O0x20000>;
interrupts = <GIC_SPI 26 IRQ_TYPE_LEVEL_HIGH 0>;
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clocks = <&cru HCLK_HOSTO>, <&cru HCLK_HOSTO_ARB>,
<&cru SCLK_USBPHYQ_480M_SRC>;
clock-names = "hclk_host0", "hclk_hostO_arb", "usbphy©_4806m";
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 OXxO Ox20000>;
interrupts = <GIC_SPI 28 IRQ_TYPE_LEVEL_HIGH 0>;
clocks = <&cru HCLK_HOSTO>, <&cru HCLK_HOSTO_ARB>,
<&cru SCLK_USBPHY®_480M_SRC>;
clock-names = "hclk_host@", "hclk_host0_arb", "usbphy®_486m";
phys = <&u2phy0_host>;
phy-names = "usb";
power -domains = <&power RK3399_PD_PERIHP>;
status = "disabled";

3

4.2.2 USB 2.0 OTG #5128 DTS

1. USB 2.0 OTG #4525 DTS Bt & kY

USB 2.0 OTG f#H DWGC2 #z#il|2%, ff Linux-4.4 NAZH, DWC2 $ZHl28IX80HE - MRA (dwe2 IXFHF]
dwc_otg_310 3X3f)), HH, dwc_otg 310 KENZIHMRARIKS], R RK3288/RK3368 .t {# . TMifE
Linux-4.19 PAZH, AT S A DWC2 2 Hl 289X SNERB A dwe2 IRBIARAS, AREFHFEIHM dwe_otg 310
K3,

dwc2 JXE/ R DTS FCE A (JEH T Linux-4.4 K EHrHI )

Documentation/devicetree/bindings/usb/dwc2. txt

Documentation/devicetree/bindings/usb/generic. txt
dwc_otg_310 JXEA MY DTS BLE A ((UEH T Linux-4.4 A% RK3288/RK3368 £5)7)
Documentation/devicetree/bindings/usb/rockchip-usb.txt
2. USB 2.0 OTG #ilill 3% DTS 924
PARK3328 USB 2.0 OTG DTS (J&AC dwc2 3KXzh) A, EZEIEINT:

e dr_mode: JABCEN "host", "peripheral" B{F "otg";

o grx-fifo-size: BLE Gadget mode [ rx fifo A/JN;

 g-np-tx-fifo-size: HCE Gadget mode ¥ non-periodic tx fifo K/Jy;

o g-tx-fifo-size: HCUE Gadget mode AU IN Ui /i tx fifo K/N (iisd 0 BRIM)
o g-use-dma: fHiRE Gadget IXF{HFH DMA 1&Hi;

e phys: EUE PHY T195;

e phy-names: /AL E 7Y "usb2-phy".

Hrp «g-np-tx-fifo-size” , “g-rx-fifo-size” Fl“g-tx-fifo-size” F T Device B3N fifo FLE, A LUMRHE™
i SEPRAY USB Device M A SR TN, BEARBHIT:

1. “g-np-tx-fifo-size” FLE Device ¥ 0 fifo, HEIXIEE S 16 (FAAL: 4Bytes);
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2. “g-rx-fifo-size” AL B Device OUT ¥ s 4K fifo, FTAA OUT i = —NEUR fifo, EINE TN
275 (BA{L: 4Bytes);

3. “g-tx-fifo-size” FiL & Device IN Ufi s & 1% fifo, B IN Ui G — ML MK IE fifo, 7T DARHESZPR
{6 IN St s R BAR RV I ex-fifo, BCE tx-fifo I, BB M :

1. tx-fifo /NEE/NT EP max-packet;
2. tx-fifo MUK, 1&HITERERGT, FrRAUNSR w-fifo BEA, EINACE N EP max-packet 1Y 2 fZEE
B

usb20_otg: usb@ff580000 {

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

reg = <0x0 Oxff580000 OXxO0 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";

3

4.3 USB 3.0 £l %% DTS

4.3.1 USB 3.0 Host #2128 DTS

USB 3.0 Host %258 xHCI, ST DWC3 OTG IP /1, FR DR BARALE dis, HFEEEE DWC3 17
£, FFHIXE DWC3 Y dr_mode J&M: N dr_mode = "otg"8{# dr_mode = "host", HtAI AHHE xHCI $2:7Hll
#o

4.3.2 USB 3.0 OTG #51l2% DTS

1. USB 3.0 OTG iill#% DTS Ft B S0k

USB 3.0 OTG f# /] DWC3 #5788, KA Linux-4.19 USB DWC3 fZHI#89KsAH Eb Linux-4.4 347 78K
F (BRI ZER A, 1E2% USB 3.0 0TG {2il#5 X4 1%, FrPA Linux-4.4 # Linux-4.19 KX S #H A
kA [ USB 3.0 OTG DTS At & AR H,

Linux-4.4 USB 3.0 OTG &% DTS i & kY

e Documentation/devicetree/bindings/usb/dwc3.txt (DWC3 F il s iE e 4 AC B 1 AA)

e Documentation/devicetree/bindings/usb/generic.txt (USB 3l s & M A B 1)

e Documentation/devicetree/bindings/usb/rockchip, dwc3.txt (& F RK3399/RK1808)

e Documentation/devicetree/bindings/usb/rockchip-inno, dwc3. txt (??Fﬁﬂ:
RK3328/RK3228H)
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Linux-4.19 X HEH A% USB 3.0 OTG #4288 DTS B B kY

e Documentation/devicetree/bindings/usb/dwc3.txt (DWC3 il &8 38 i Je 4 HC B i AH)

e Documentation/devicetree/bindings/usb/generic.txt (USB 2l 2 0iE F & P B 1 HE)

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

Linux-4.4 5 4.19 USB 3.0 #il3% DTS [t &1 22 5 s i

o DWC3 ) power-domains J&14:, resets JE1:, extcon B SIHNMNB AR, fF Linux-4.4 W, X=1
JE MR IAE DWC3 23304 54 (usbdrd3), MMTE Linux-4.19 W, X="1EHEE| T DWC3 %
Hill 22919 s (usbdrd_dwc3);

o {EACHE Type-C to Type-A USB 2.0/3.0 OTG DTS Hf, Linux-4.19 PWIZTEEAE USB $3Hil8% 711 5
(usbdrd_dwc3) H NN extcon JEMERIECE, A RESCHRHRAFEYIHE OTG #i3X, 1 Linux-4.4 N2
K

2. USB 3.0 OTG %1l %% DTS I8
A Linux-4.4 RK3399 USB 3.0 OTG DTS 4,

USB 3.0 OTG DTS f3& T AT & “usbdrd3_0” F1F15 54 “usbdrd_dwc3_07, HH', FR7T RK3328/RK3228H
Ak, B 2 FF DWC3 il eS80, AT i compatible HRZN_E “rockchip,rk3399-dwc3”, i A
F19 5 compatible #FECE N “snps,dwe3”s R RIERE, BLESHHMEERERE, W cocks,
power-domains, reset, ¥ i sITERZ, BLEEHISSMHENEM, HAPW quik B, EHTFRESH
) DWC3 ¥ 1ill#%,

usbdrd3_0: usbo {
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_c1lk", "grf_clk";
power -domains = <&power RK3399_PD_USB3>;
resets = <&cru SRST_A_USB3_0TGO>;
reset-names = "ush3-otg";
#address-cells = <2>;
#size-cells = <2>;
ranges;
status = "disabled";

usbdrd_dwc3_0: dwc3@fe800000 {
compatible = "snps,dwc3";
reg = <0x0 Oxfe800000 OXxO0 Ox100000>;
interrupts = <GIC_SPI 105 IRQ_TYPE_LEVEL_HIGH 0>;
dr_mode = "otg";
phys = <&u2phy@_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, ush3-warm-reset-on-resume-quirk;
status = "disabled";
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5. USB W@k

5.1 Linux USB Xzh%2244

Linux USB Whske@ — 1N BIZEA, WIRE 5-1 fivR, /£3072 USB Device 3X4f], 4534/2 USB Host 3%
7)), ®WIKEZ Rockchip RN USB #4811 PHY FYIKE),

Linux USB Host/Device Application

drivers/ush/gadget/function

it

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

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

8

f

Gadget function driver

(MTP, ADB, UAC, UVC, etc)

Host Class driver
[MSC, UAC, UVC, HID, etc)

o

driversfush/storage

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

\1_4_//_'_—_ T

i

[

Composite gadget/
UDC core

Host core (Hub driver)

“‘-h____//{_‘h‘

drivers/usb/core

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

H_\_\_'_/ —

4

e

DWC2/DWC3 Controller
Device driver

EHCI/OHCI/xHCI/DWC2
Controller Host driver

\jq—‘\\

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

l:

[

USB 2.0/3.0 PHY driver

drivers/usb/dwe2/._..

~—

& 5-1 Linux USB X224

5.2 USB PHY &%

\____/ﬁ\_

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

ARETT, FEX PHY FUIRSADHATRI IR, WRE THRE ML T PHY BUMEEELR, FERN
M. EEABERER, ESE X (Rockchip_Developer_Guide_Linux_USB_PHY_CN) ,

5.2.1 USB 2.0 PHY REhHF R

Rockchip R0, FEAEH AN USB 2.0 PHY IP: Innosilicon IP £ Synopsis IP, XAl IP AYREFF 1% 1
A, FrPARRZEISZHY USB PHY K3, (R, {EHR—& USB 2.0 PHY IP FI RSN, EHFR—
USB 2.0 PHY X3, MBS A#AE — 1% Hi USB 2.0 PHY K3,

1. USB 2.0 PHY JKshi\isis 2

e Innosilicon USB 2.0 PHY IX#{HE

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

 Synopsis USB 2.0 PHY K& (AT RK3188/RK3288)
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drivers/phy/rockchip/phy-rockchip-ushb.c

22| H miAKER 2 Rockchip SoC (B 7 RK3188/RK3288%1 #l{# ] Innosilicon IP, Fff AAREE Y1 & s/

ZH Innosilicon IP,
2. Innosilicon USB 2.0 PHY IP F§4:

o SERFFE USB 2.0 #lit

o SZ¥F 480Mbps/12Mbps/1.5Mbps EiHE & i

o FF USB 2.0 FEE SRR AR K

o ZH 17 PHY 1 port, 503 1/ PHY 2 1 ports (1 /) OTG port A1 1 /> Host port)
o OTG Port % #F Device/Host Fifff5i =X,

o ZFF Battery Charge 1.2 i

3. USB 2.0 PHY B LA

USB 2.0 PHY J’5hrh, B —DEERZERIA rockchip_usb2phy_cfg, T ZE/ERZ#E USB PHY HIXRYZ
1788 TEIRI—H10 A Innosilicon USB 2.0 PHY [ISCHE, 2R TAERE 8 It Foxt B
rkxxxx_phy_cfgs £k,

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;

3

rockchip_usb2phy_cfg SRR ARG T :

e reg: USBPHY f/ T GRF B {mfsituil, ZHiikS DTS USB 2.0 PHY X HY reg Hidik i —%,
YEF/2UCHEL DTS PHY A1 2X51H( PHY FUBCLE;

e num_ports: & USBPHY SHHY port #(&, LLlll, SZ45F OTG port #1 Host port, M| num_ports 2
2;

« phy_tuning: T USB PHY ES5HIA%E, Hhan: fEEwiinE, ERESEES;

o clkout_ctl: %l USB PHY 480MHz [yf Hil 5 ;

o port_cfgs: USB PHY port FZFFaslCE ;

o chg det: FEHAGTIMHSCH)ZF 17 AELE ;

4. USB 2.0 PHY K&
USB 2.0 PHY B=" work, 3 AIHFRFARIREIRASHL:

o rockchip_chg_detect_work: FiF OTG port Device mode )7 FLIG TN N HE ;

« rockchip_usb2phy_otg_sm_work: FT OTG port FERRIRASKM, DA PHY MR H
suspend;

e rockchip_usb2phy_sm_work: FT Host port RZERRSKM, PAA= PHY #EA/IBH suspend;

IRENRG R, fEXEEAIHITERE T dev_dbg log, A DA EE B A EREFIWIT S FE P AIRASH LA 4,
5. USB 2.0 PHY K5 T & 524

A RK3399 USB 2.0 PHY KEhFH-& A,



RK3399 XFFM-MENZHY USB 2.0 PHY, JfH, &1 PHY #IEE M port: OTG port 1 Host port,
M, OTG port FiF USB 3.0 OTG controller FJUSB2 %), 4 Type-C USB 3.0 PHY K528/ Type-C I
AE. Host port 1 T"USB 2.0 Host %1l 8%, BRI rk3399_phy_cfgs S5Hg A LS an T :

Hr, port_cfgs 2178, TEH PHY suspend mode AU, VBUS HEIRZASRIAM, OTG ID HLF
KASHIRM, DP/DM £k EHSEIRASHRINE, BRI EARDIRENH, ESF KPR 5 rE
o

static const struct rockchip_usb2phy_cfg rk3399_phy_cfgs[] = {

{
.reg = Oxe450,
.num_ports = 2,
.phy_tuning = rk3399_usb2phy_tuning,
.clkout_ctl = { Oxe450, 4, 4, 1, 0 },
.port_cfgs = {
[USB2PHY_PORT_OTG] = {
.phy_sus = { 0xe454, 8, 0, 0x052, 0x1d1 },
.bvalid_det_en = { 0xe3co, 3, 3, 0, 1 },
.bvalid_det_st = { Oxe3e0, 3, 3, 0, 1 },
.bvalid_det_clr = { Oxe3do, 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 = { Oxe3do, 5, 5, 0, 1 },
.idrise_det_en = { 0xe3c0, 4, 4, 0, 1 },
.idrise_det_st = { Oxe3e0, 4, 4, 0, 1 },
.idrise_det_clr = { Oxe3do, 4, 4, 0, 1 },
.ls_det_en = { Oxe3co, 2, 2, 0, 1},
. ls_det_st = { Oxe3e0, 2, 2, 0, 1},
.1s_det_clr = { 0xe3do, 2, 2, 0, 1},
.utmi_avalid = { Oxe2ac, 7, 7, 0, 1},
.utmi_bvalid = { Oxe2ac, 12, 12, 0, 1 },
.utmi_iddig = { Oxe2ac, 8, 8, 0, 1 },
.utmi_T1s = { Oxe2ac, 14, 13, 0, 1 },
.vbus_det_en = { 0x449c, 15, 15, 1, 0 },
i
[USB2PHY_PORT_HOST] = {
.phy_sus = { Oxe458, 1, 0, 0x2, Ox1 },
.ls_det_en = { Oxe3cO, 6, 6, 0, 1},
.ls_det_st = { Oxe3e0, 6, 6, 0, 1 3},
.ls_det_clr = { Oxe3do, 6, 6, 0, 1 },
.utmi_T1s = { Oxe2ac, 22, 21, 0, 1 },
.utmi_hstdet = { Oxe2ac, 23, 23, 0, 1}
}
+
.chg_det = {
.opmode = { Oxe454, 3, 0, 5, 1},
.cp_det = { Oxe2ac, 2, 2, 0, 11},
.dcp_det = { Oxe2ac, 1, 1, 0, 1 1},
.dp_det = { Oxe2ac, 0, 0, 0, 1},
.idm_sink_en = { Oxe450, 8, 8, 0, 1 },
.idp_sink_en = { Oxe450, 7, 7, 0, 11},
.idp_src_en = { Oxe450, 9, 9, 0, 1 },
.rdm_pdwn_en = { Oxe450, 10, 10, 0, 1 },
.vdm_src_en = { Oxe450, 12, 12, 0, 1 },



.vdp_src_en

rk3399_usb2phy_tuning,
{ Oxe460, 4, 4, 1, 0 },

en

{

st =

clr
en
st

clr

en
st

clr

e e i e N e e e T e N e M e e T e N e M e

=1

e e e

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

+
3
{
.reg = 0xe460,
.num_ports S 2
.phy_tuning =
.clkout_ctl =
.port_cfgs ={
[USB2PHY_PORT_OTG] = {
.phy_sus =
.bvalid_det_,
.bvalid_det_
.bvalid_det_|
.idfall_det_.
.idfall_det_
.idfall_det_
.idrise_det_|
.idrise_det_
.idrise_det_|
.ls_det_en
.ls_det_st
.ls_det_clr
.utmi_avalid
.utmi_bvalid
.utmi_iddig
.utmi_T1s
.vbus_det_en
+
[USB2PHY_PORT_HOST]
.phy_sus
.ls_det_en
.ls_det_st
.ls_det_clr
.utmi_T1s
.utmi_hstdet
}
1
.chg_det = {
.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 = {
I
+

{ /* sentinel */

6. USB 2.0 PHY i#E 0

}

0xe3co,
0xe3e0,
0xe3do,
0xe3cO,
0xe3e0,
0xe3do,
0xe3co,
0xe3e0,
0xe3do,
0xe3cO,
Oxe3e0,
0xe3do,
Oxe2ac,
Oxe2ac,
Oxe2ac,

oxe2ac,
0x451c,

0xe468,
0xe3co,
Oxe3e0,
0xe3do,
Oxe2ac,
Oxe2ac,

’

~

14

~

~

4

14

3
5
4
3
8
7
9

© N 00 W~ U1 O

I
14
’
I
I

!

10, 10, O,

~

~

4

4

© O &6 &6 © © u
~

I

12, 12,

11, 11, 0,

= { oxe450, 11, 11, 0, 1 },

8, 8, 0, 1
8, 8, 0, 1
8, 8, 0, 1
10, 10, 0,
10, 10, O,
10, 10, 0,

PR R R R R

1, 0, 0x2,
11, 11, o,
11, 11,
11, 11,
26, 25,
27, 27,

© 0 6 ©

~

11,
113,
13,
113,
13,
113,
13,
113,
0, 113,
13,

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

iy
iy
iy
13,
113,
13,
3
iy
iy
iy
iy
iy
113,
1},
13,
13,
0 3,

ox1 3,
1},
H
H
i
}

R R R R



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

"otg_mode" 7 s F TR AF5R ] OTG Device/Host B3, I HA%Z OTG ID HL-ARZASHIFEN,
25051
o SETHIYIHEN Host 15X
echo host > /sys/devices/platform/[u2phy dev name]/otg_mode
o SRV Device iz
echo peripheral > /sys/devices/platform/[u2phy dev name]/otg_mode
o SR OTG ik
echo otg > /sys/devices/platform/[u2phy dev name]/otg_mode
IR, %9 RUBAASEA Linux-3.10 M BE B DARGIY [HAn <>, B
o ST Host £2TX
echo 1 > /sys/devices/platform/[u2phy dev name]/otg_mode
o SRHIYIH Device £
echo 2 > /sys/devices/platform/[u2phy dev name]/otg_mode
o SRV OTG 3K

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

1. USB 2.0 PHY 52%£#%12 1 [u2phy dev name] f5 ZHE BN X BT EAK PHY 19 A4 HR,

2. RV1126/RV1109 USB OTG #VUZIRUN R 77 iA U, vl DR E&SAN Az (W1 £/ USB &
B3 pC, RG] HtHostDevicefi ) AR EME,

RV1126/RV1109 USB OTG 5l U }9 Host #x:

echo disconnect > /sys/class/udc/ffdeeeee.dwc3/soft_connect (WiJT usb device FIE
%)

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

RV1126/RV1109 USB OTG il J#:y Device #ix:

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

echo connect > /sys/class/udc/ffdeeooo.dwc3/soft_connect (f#HE usb device AYIZEHRE)
RV1126/RV1109 USB OTG 5l JJ#hy OTG £

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

echo connect > /sys/class/udc/ffdeeoee.dwc3/soft_connect (fHHE usb device %)

5.2.2 USB 3.0 PHY K& %

Rockchip R, FEff ) =#&h USB 3.0 PHY IP: Type-C PHY IP, Innosilicon USB 3.0 PHY IP #/I
Innosilicon USB 3.0 CombPhy 1P, X =ff IP [REA LI RE, AT ATRESNZAY USB PHY K37,
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REERAZ, X =R/ USB 3.0 PHY IP #85ZHF SuperSpeed, FfTLAE S USB 2.0 PHY (GfF
HighSpeed/FullSpeed/LowSpeed) —2ECL &, A RETEEESHF USB 3.0 1,

R 2 BIAX =FORFER USB 3.0 PHY 1P SRSNHEA TR IIHIA,
1. Type-C PHY &P %
o Type-C USB 3.0 PHY &A%
drivers/phy/rockchip/phy-rockchip-typec.c
* Type-C USB 3.0 PHY JKalS4
PA RK3399 Type-C PHY M,

RK3399 Type-C PHY J&—""CombPhy, & —> USB 3.0 SuperSpeed PHY #1—“* DisplayPort Transmit
PHY, Type-C PHY F%itE, 1EZFUSB 3.0 Type-C PHY

£ Type-C PHY JX#HHY probe BR%ELH, <397 7I6I%E “dp-port” F rockchip_dp_phy_ops 1 “usb3-port” fY
rockchip_usb3_phy_ops, E USB 3.0 PHY A1 DP PHY HI4R{EEK%L (41: power_on F power_off) 237
), B,

Type-C PHY JXBHA] DASTRHINT 4 Ff LR

e USB3.00only: HTIELE USB 3.0 X, LLANIZEHE Type-C to Type-A USB 3.0 4L H%4k;

o DPonly: HT{EfE DP &3, HLUNER: DP £:4%;

e USB3.0+DP2lanes: [FIHI374#F USB 3.0 1 DP 2 lanes T{E, Lt4Ni%EHE Type-C dongle;

e USB2.0+DP 4lanes: [RIIN<#F USB 2.0 1 DP 4 lanes T.fE, LbANZ%E$R: Type-C VR 3k7%;

NTHFE: BIR a R TR, Type-C PHY FEELE S CC A (A FUSB302 85 F) A& I A A
Type-C 82K, CC B {#H extcon JEFINLHIZ IH B4 Type-C PHY,

EEJEE

e rockchip_usb3_phy_power on(): FKEX PHY FY AR, FH¥lialk PHY;

« rockchip_usb3_phy_power_off(): R#J4E{t PHY, BE PHY T reset KA, FFIEHAMHf;
e tcphy_cfg usb3_to_usb2_only(): 3[4 USB 3.0 iZ# L, 8| T/ETE USB 2.0 only #i3X;
e tcphy_cfg usb3_pll(): EZE USB 3.0 #H2%f PLL;

2. Innosilicon USB 3.0 PHY XaIF %

 Innosilicon USB 3.0 PHY JXZ{Cigig 1%
drivers/phy/rockchip/phy-rockchip-inno-usb3.c

e Innosilicon USB 3.0 PHY JR#)52{5
PA RK3328 USB 3.0 PHY Hffil,
RK33228 USB 3.0 PHY H USB 3.0 PHY #1 USB 2.0 PHY F&B4H K
Innosilicon USB 3.0 PHY R4 :

o 3§ 5.0Gb/s fLhI#E

o CHFBNL. 16 BB TR BRI US Bl =7 i £idE
o AVFEAGEIEAM: (USB 2.0 PHY) 1E NN FITHEERI R

o MUSBi# S H S L BT EaFns pf

o XFHFE USB 3.0 TSRV compliance test pattern

o XF¥8b/10b FRfEHE MR IRTE T

o JLIEFRLTANEEKTITHRAS

Innosilicon USB 3.0 PHY IXzhH W MR 2 Ak



o [AEFSZELT USB 2.0 PHY A1 USB 3.0 PHY HURIERREL (BRARMBELFRE |, XA PHY @FN7
) , X5HM USB 3.0 PHY AR, Wahd, A “UPHY_TYPE_UTMI”
“U3PHY_TYPE_PIPE” 73 BIl{E>4 USB 2.0 PHY #1 USB 3.0 PHYRIZ 5|, BEAKIESZIKsN AT
TR

rockchip_u3phy_port_init(): *f USB 3.0 fJ USB 2.0 port 1 USB 3.0 port {E#I4G1L;

rockchip_u3phy_power_on(): I, F HECE USB 2.0 PHY ¥ Normal mode, At & USB 3.0
PHY i A PO state;

rockchip_u3phy_power_off(): ECE USB 2.0 PHY 4 Suspend mode, FCE USB 3.0 PHY 24 ¥EA P3
state, FFHICHINS, DA E PHY HUE(RDIHE,

o JNTAR USB 3.0 PHY JCiEMeTMIMZWITHPIRAS, HI0 T RARIE S, X5 HAM USB 3.0 PHY A~
A, BERIESHE IR T KL

rockchip_u3phy_on_disconnect(): 4 USB HUB core JX&/i@id k&M linkstate JRZSAYAR(L, HWroMZE
LW, 2@ PHY MY notifier, J& % disconnect FEL, MIfi5ERsoft disconnectf— 5
BAE;

rockchip_u3phy_on_shutdown(): %GRS DWC3 =Hl| 2R M, fEF/E, #£ soft disconnect
AR, & USB3 PHY HHTENIRIE;

rockchip_u3phy_on_init(): ZEKETR L4 DWC3 IR IXENE M, EFZ, 7E soft disconnect JifE
)5, B USB 3.0 PHY B NS

Innosilicon USB 3.0 PHY XHHEII R MHdn<, s&iil PHY SR TAET USB 2.0 only#K:
o FlE USB 3.0 PHY #y USB 2.0 only 0 m4
echo u2 > /sys/kernel/debug/[phy name]/u3phy_mode
o P USB 3.0 PHY [AINSZHF USB 3.0/2.0 BN dS (RBIHIEILIS, BRIASKHRF)
echo u3 > /sys/kernel/debug/[phy name]/u3phy_mode
Note: [phy name] 75 ZAEXT A MY EIR PHY 19 54
3. Innosilicon USB 3.0 CombPhy JX#H- %
o Innosilicon USB 3.0 CombPhy JXah{CiL %12
drivers/phy/rockchip/phy-rockchip-inno-combphy.c
* Innosilicon USB 3.0 CombPhy 35Xz} 55l
P RK1808 USB 3.0 CombPhy 1,

RK1808 USB 3.0 CombPhy 47 7 USB 3.0 SuperSpeed PHY £l PCle PHY, JfH. USB 3.0 PHY #1 PCle
PHY CIAFIIN TAE, PHY Wz, =7 PHY HY42 11 BK%K rockchip_combphy_xlate(), 2% USB 3.0
FEHI#s IR AN PCle BX5HIE A, DARCE USB 3.0 CombPHY T/EFEFHIBS TR A8,

IR USB 3.0, NIECE USB 3.0 #il#s DTS #Y phys J& 1N

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

WEREfEF] PCle, NIELE PCle 228 DTS {9 phys J& N



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

RK1808 USB 3.0 CombPhy [ USB 3.0 SuperSpeed PHY #5ibt, H37#¢ SuperSpeed, EFHEHAIS USB 2.0
PHY OTG port (324 HighSpeed/FullSpeed/LowSpeed) —iCf#H, A HE5EREZFF USB 3.0/2.0/1.1/1.0 Wil

Innosilicon USB 3.0 CombPhy PHY R :

o X 5.0Gb/s LR

o XHF8f7. 16ALE320 HATRE MBI FE I US Bl = s £ 8
o ARVFEMEIHALE (USB 2.0 PHY) {ENHEST I hRERER

o MUSB#EHR L BT K S E i FI s

o XFHFE USB 3.0 MM EEASHITER compliance test pattern

o X FF8b/10b Jm RS M HIRTE

Innosilicon USB 3.0 CombPhy PHY 3X#&1fX#5H, USB 3.0 PHY £ PCle PHY & H phy_ops FK%K:

rockchip_combphy_init(): ¥TJF PHY Z2FI#, K& PHY KA, ¥4k PHY FF4s;

rockchip_combphy_exit(): 3<[4] PHY Z&it4i;

rockchip_combphy_power_on(): power on USB 3.0 PHY [UiZiEMEit FHACE PHY A PO state;

rockchip_combphy_power_off(): power off USB 3.0 PHY FUZ B FHACE PHY A P3 state;

Innosilicon USB 3.0 CombPhy PHY XFHEI a4, &l PHY S TAET USB 2.0 onlyHIAE K :
#1. Default is USB 3.0 OTG mode, config to USB 2.0 only mode

echo u2 > /sys/devices/platform/[u3phy dev name]/u3phy_mode
echo host > /sys/devices/platform/[u2phy dev name]/otg_mode

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

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

Note:

* [u3phy dev name] 1 [u2phy dev name] 5 BRI W B MR PHY 5 44 FK;

e USB (1Y default mode, Hi DWC3 #%fill#§ DTS HJE 1 “dr_mode” R7E ;

o {EYJH#: USB 3.0 #1 USB 2.0 only TAEHEN, FFZEE otg_mode 17 RHVIREZEN T EH#IGAL
xHCI #ii2s, SN PHY B TR, SS9 8dfits TIESH;

5.3 USB il e ksl H %
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5.3.1 USB 2.0 OTG #&iill 2k ah T %

5.3.1.1 USB 2.0 OTG % HlI 3 HES:

USB 2.0 OTG £ HHY/E DWC2 %1l #%, RAKMEE FE 5-2 Fir, MEHRTIEH, DWC2 £l #%H
N E# AHB T OF AHB MBI, X2 N DWC2 = Hil#s B & AE DMA fIGES), RERFIEIS AHB &
£%7E USB FIFO Fl Memory 2 [AI#RFE %,

IR, F5EFE RIS SR 5 AR 1P JERCEIEE, Rockchip /855 1 DWC2 = Hil#8 AN SZ R4 DMA
IIRE, R3ZFF endp_multi_proc_interrupt, 5 USB PHY J&@{F 14 WA UTMI+,

2N

Master I/F DMA Controller
(DW_ahb._dmac or
T SlavelF ARM PrimeCell ) _
g
&
Ry ::> T Gasket 'E|
(=] 5 = E
™ = =1
-Either or none c % = D]
2] @ =
il |z
Q al :
- o
:'\./ 5 |2
e 3 u UsSB 1.1FS Interchip USB
o . nterchip
c UsB 1.1 IIF Serial
% AHB Master I/F G Fgransigei\beéB
< » or
= oo _USB)K” Fs1.1USB >
[=}
<
o
I
Peripheral :> < |e4—Intermupt —| DWC_otg ULPI IF ULPI PHY 20 US::B >
AHB Slave | F UTMI+ UF UTMIi+ PHY
(Rev 1.0 2.0 or HSIC USB
o Vendor | orHSIC)
"~ Control |
Peripheral
2
«+—GPIO g w
w
©
£3
a

Data FIFO
Single -Port RAM
(SPRAM)

Options selected during
configuration with
coreConsultant

5-2 DWC2 #ZEHl# RARMEE

WK 5-3, WEHT DWC2 iEiflgsiy it Z24:, HEH, RILAEH, DWC2 2HF Device HW/Host
F/OTGHIWT, X =KWt S T 7, FrE Ak, @i — DN E SERE S ikt
PRAREL,
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GINTSTS H7588
. Reaeer || Dwe2 OTG i
: —" Device Each Endport
hum.g“ ot | DWC2 Device Fferruct Regester
3146 150 :_ Dovice Al ': 3116 150
Endpoints | IN Endpoints Lln_un;nt_llﬁ_ st | OUT Endpoint In Endpoint
} | '
Dewice INOUT Endpont Intemupt I
— Regters 00 15 H‘I [ 2GR HTOUT — | Gevice s m 01 Endoom !
S o Interype Magk Regwter , [MISHI VP Mask Register _j' !
Host Port Control and Starus v - -
Repster |
|
R - OTG_MULTI_PROC_MITRPT = 1
Iiuumwnwl | MW I I
oo ! DWC2 HOST i
r“;’ _____ ot 1_'
Host Interrupt an""m"“" Storen
| Repsters 01015 I]'I !_"_‘.*___o_bfdll-}l
L | 5 b === gl |
L o |
&l 5-3 DWC2 %l g kT E 4K

5.3.1.2 USB 2.0 OTG 5]

1. USB 2.0 OTG #ZHill g R shCAg #5132

Rockchip “F-& i ME DWC2 #ZHiI#83K5 1 dwe2 JX5hHT dwe_otg 310 JXf

o dwe2 KEhES  GEM T RER AL )

drivers/usb/dwc2

o dwc_otg 310 NS  (HU&EH T Linux-4.4 RK3288/RK3368 £5/7)

drivers/usb/dwc_otg_310

2. USB 2.0 OTG Fx il a5 X2 r &k 16 5 il

GPRDWN

# 25| Linux-4.19 DU, FrESH I DWC2 IS8 2 # H dwe2 9850, A IHF
dwc_otg_310 3X3), P AR SCAYER s 41 dwe2 JKEH,

dwe2 JXEFRRDEERTAN T :

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

— core.c
— core.h

— core_intr.c
— debugfs.c

(dwc2 core reset, ECE core paramZF@EAEIE)

(dwc2 JERAHWIEM, Effotg intr, id intr, wakeup intr%)
(dwe2 JAREEO, HLUNFTENFERER)
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— debug.h

— gadget.c (dwc2 gadget modetHXMIPRFE(ESS, W gadget #IiRfk, gadget )
— hcd.c (dwc2 host modefH>&{T:55LAfcore init, phy init, device/host model]]
#)

— hcd_ddma.c (dwc2 descriptor DMAHZEHITS)

— hed.h

F— hcd_intr.c (dwc2 host modef i HlrEE 1AL FE )
— hcd_queue.c  (dwc2 host modef{&4RBAFIAEHL)

F— hw.h

— Kconfig

— Makefile

— pci.c (pci RE&HEOMWILAEIL, Rockchip dwc2ffif] AHB E£k)

L— platform.c (EHdwe2 probe, RIEARFRLFIcore_paramsfl®, #ikftdwe2 lowlevel
hw resources)

5.3.1.3 USB 2.0 OTG M1

o dwc2 il ER AR O

A RK3328 SoC Afl:

rk3328_bhox:/sys/kernel/debug/ff580000.usb # 1s
epo ep2out epdout ep6bout ep8in ep9in fifo state
eplin ep3in ep5in ep7in ep8out ep9out regdump testmode

ep*in/out: 1 T &1 Device B3\ F, B MURAPRSFEE;
fifo: Fl T2 DWC2 fEFFIFORIACE, 41 RXFIFO Size, NPTXFIFO Size, &/ Mifi 5 TXFIFO Size;
state: F§ T2 1f) DWC2 #1330t MASKZF /785, Device BRAAIFHIFIAC B 27 7855 5. ;
regdump: f1E[1 DWC2 #HIBS AT S 8 RS E R
testmode: % & USB #EAMIAMEEK, FZHT USB IREIMIK;
o dwc_otg_310 Pl IRAN IR IAHE

A RK3288 SoC Afl:

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

busconnected fr_interval gsnpsid modalias regoffset uevent
buspower gadget guid mode regvalue usbh5
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 hprto 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
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B AR R

hprt0: 5 Host £ HPRTO F7#8E E ;

enumspeed: 7] Device R zUHIHIESHE

regdump: ¥TE] DWC2 #HlIZR T A FHEIRSEER;

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

vbus_status: KB VBUS HYIRES;

5.3.2 USB 2.0 Host ¥ % IKsh T &

5.3.2.1 USB 2.0 Host £ HlI S HESS

USB 2.0 Host %l #3# F USB 2.0 EHCI %l 2$#1 USB 1.1 OHCI %l 8%, & 5-4 FHISEHETR 73 J i 1P
JERCINEE, Rockchip /55 Y USB 2.0 Host #2528 HC & — 1 EHCI #=ll#A1— > OHCI #=iil28, FHHH
Fi UTMI+ #2105 USB PHY #1Ti@{S, EHCI 1 OHCI #3# F PIEE DMA J&id AHB 2 &1/ R RGN TF
EHCI 5407 HighSpeed 415555, OHCI 547 FullSpeed £ LowSpeed & i 5555,

EHCI Data EHCI Desc
RAM RAM

4 A
For CONFIG2

option only

PN UTMI+
v h 4 )
DWC_h20ahb ULP!
or
EHCI AHB Master Interface USB 2.0 EHCI eort o | HSIC e uLpr | USB
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
h " lor HSIC PHY
. OHCI AHB Master Interface USB 1.1 OHCI |
Peripheral [« | Controller LPM
< OHCI AHB Slave Interface
Options selected during
T ? configuration with
v EHCI oHCI coreConsultant
strap/sideband strap/sideband

5-4 EHC&OHCI 51l 2% R L AEE]

5.3.2.2 USB 2.0 Host 35Xz 581

1. USB 2.0 Host JXa/{Ci%i% 1%
drivers/usb/host/ehci* (USB 2.0 Host JX5f))
drivers/usb/host/ohci* (USB1.1/1.0 Host 4X3))

2. USB 2.0 Host JX&{CAS45 4 B5LHH
ehci XENRADLERIUN T :
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HERAHIH) ehci W52 AR Vendor SZFLFY platform ehci driver, 4 ehci-exynos.co Rockchip &
Frif) EHCI #8512 1T, FFEPRER EHCI 2 H 28076,  Fr DA 8 F Y platform ehci driver “ehci-

platform.c”,

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

— ehci-dbg.c
— ehci.h

— ehci-hcd.
— ehci-hub.
— ehci-mem.

ehci-pci.
— p

O O o0

(9]

— ehci-platform.c

ehcifZiles)

— ehci-q.c

— ehci-sched.c
— ehci-sysfs.c

(ehci debugfsiEi#EO, GHTE) ehci FFEAHEER)

(ehci =HISIHIGAK, FWEHLIE, urb AFIRERSE)

(ehci root hub HYEHIFIIRZSEIM, bus suspend/resume)

(ehci mem HJSYECRIFIUEIL, qtd/qh¥EIRIIECAIFILELL )

(pci HEHEMIWIGAIL, Rockchip ehcif#fl AHB Rk, AMEMZIRE))
(ehci BRFEIXEN, s¥ehci probe, [Musb busifitehci hcd, fHikE

(ehci qtd/qhfEHIBAFIIALEE )
(ehci interrupt, iso, split isoftJEIHAMEHEREALTE)
(ehci sysfsiid#, ©/R companion #=#leR, 2R

uframe_periodic_max)

— ehci-timer.c

HE RIS

(ehci timerfHEMITS5A0HE)

static const struct hc_driver ehci_hc_driver = {

.description

.product_desc

.hcd_priv_size

/*

hcd_name,
"EHCI Host Controller",
= sizeof(struct ehci_hcd),

* generic hardware linkage

*/

.irq =
.flags =
/%

ehci_irgq,
HCD_MEMORY | HCD_USB2 | HCD_BH,

* basic lifecycle operations

*/
.reset

.start =
.stop =
.shutdown =
/*

ehci_setup,
ehci_run,
ehci_stop,
ehci_shutdown,

* managing i/o requests and associated device resources

*/
.urb_enqueue
.urb_dequeue

ehci_urb_enqueue,
ehci_urb_dequeue,

.endpoint_disable = ehci_endpoint_disable,

.endpoint_reset

= ehci_endpoint_reset,

.clear_tt_buffer_complete = ehci_clear_tt_buffer_complete,

/*

* scheduling support

*/

.get_frame_number = ehci_get_frame,

/*

* root hub support

*/

.hub_status_data = ehci_hub_status_data,



.hub_control = ehci_hub_control,
.bus_suspend ehci_bus_suspend,

.bus_resume = ehci_bus_resume,
.relinquish_port = ehci_relinquish_port,
.port_handed_over = ehci_port_handed_over,
/%

* device support

*/

.free_dev = ehci_remove_device,

3

ochi XN ELEEATAN T

HeEASIH ohci IXE) S HE Al Vendor SEERHY platform ohci driver, 4l ohci-exynos.co Rockchip £
FrEJOHCT #=ill#8 1%, FFEPRAER OHCT #HIAIYE, Pl DA 8 Y platform ohci driver “ohci-

platform.c”,

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

— ohci-dbg.c (ohci debugfsi@if#ZO, WHTEN ohci FHF#HMEE)

— ohci.h

— ohci-hcd.c (ohci #ZHIARATRIMGIL, TWTEMFLHE, urb ASIKERSE)

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

— ohci-mem.c (ohci mem MYECHI#IGAIL, td/edEBIRMIECRIFILEIL)

— ohci-pci.c (pci BEIEOMIAIMEIL, Rockchip ohcifdif] AHB Rk, AMHFIZIRFISCH:)

— ohci-platform.c(ohci EMHF&IKSI, SLPohci probe, Musb busiFfffohci hed, ffifEohci
ey )

|— ohci-q.c (ohci td/edf&HBASIHIALEE)
H RS

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

*/

.irq = ohci_irgq,

.flags = HCD_MEMORY | HCD_USB11,
/%

* basic lifecycle operations

*/

.reset = ohci_setup,

.start = ohci_start,

.stop = ohci_stop,

.shutdown = ohci_shutdown,
/%

* managing i/0 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,

};

5.3.2.3 USB 2.0 Host i3 1

PARK3399 USB 2.0 Host EHCI/OHCI A,
o EHCI IXZEZEO

(5% enable CONFIG_DYNAMIC_DEBUG, Rockchip *F-&GEIAN disable)

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

rk3399:/sys/devices/platform/fe380000.usb # 1s
companion driver_override of_node power uevent ush5
driver modalias pools subsystem uframe_periodic_max usbmon

async: $TE A58 BE AR D45 6
bandwidth: $TEl1 &8 58 8 FH 15 L
periodic: ¥TENJEHATEE RIS R
registers: ¥TE[] EHCI #2887 2 8RS

companion: ¥JE[] EHCI Y companion #2355 &

uframe_periodic_max: ‘B~ EHCI B #A& i AR DA IR %8, BRIAN 100 CAAL: D),

A DABRE N 125 FD
o OHCI AR EO

(5% enable CONFIG_DYNAMIC_DEBUG, Rockchip *F&GEIAN disable)

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

async: fTENSPALRATHRER
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periodic: ¥TE[JE BAfEHIIAE S B
registers: ¥TE[] OHCI 1= HlI35 25 7 2K AS

5.3.3 USB 3.0 OTG %l 859k sh I %

5.3.3.1 USB 3.0 OTG 5l S8 HEZE

USB 3.0 OTG #&Hill#sf# FHF/2 DWC3 #5488, a0 RE 5-5 AR,

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 #5128 RARAE K]
USB3.0 il 2R IR R R :

o SZFF USB 3.0/2.0/1.1/1.0 H¥

o %ERX xHCI Host controller

o 7 DRD mode (dule role), A3Z#f OTG mode

o Device 1 Host JIEEANHE RIS

 Host ) USB2.0 Port £l USB3.0 Port AJ DAJHNT [l i F

o H¥# DMA mode, ~3Z#F Slave mode

o TFHE{HH System Memory (Sram/Dram)

o xHCI JhRiE USB3.0 Host #5125, [A] PC USB 3.0, F}H, AJPASZHF Force USB2.0 only mode,

5.3.3.2 USB 3.0 OTG iz 501

1. USB 3.0 OTG il #9shfCag s 12

(USB3.0 OTG Global core Fl Peripheral 124X z/1)
(USB3.0 Host FI£3KX5))

2. USB 3.0 OTG ¥l gk A Rrd &l i5 ie

Linux-4.19 USB DWC3 & ilI#8 Ks8I bE Linux-4.4 #17 TR REIAL, B SCHEHEAR R —8, %
TR FEERIIAE

e drivers/usb/dwc3/*

e drivers/usb/host/xhci*
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o Linux-4.19 #4017 drd.c 3Kz, FFSLER dule rote mode FIENAS T ;
e Linux-4.19 MBR T dwc3-rockchip.c X, 209 i@ A4S dwe3-of-simple.c;
o Linux-4.19 {531 ¥ T dwc3-rockchip-inno.c, % T RK3328/RK3228H ith F;

Linux-4.19 DWC3 1 xHCI IXF SRS T :

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

— core.c (dwc3 core probeRVSEI, JECEMEIR, #IGIEHlEY, PM runtime

B

— core.h

— debugfs.c (dwc3 debugfsIEiEORISEE)

— debug.h

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

— dwc3-of-simple.c (dwc3 EAFAIKE, SEHdwe3fsE—2dwe3_of_simple_probe, Fif
I of_platform_populate P dwc3 corefJsE —Zdwc3_probe)

— dwc3-pci.c (pci BEAZOMYIEAIL, Rockchip dwe3fHFHAXIELk, AMiliFHIZIREI
)

— dwc3-rockchip-inno.c(RK3328/RK3228HE AIfJglue layer, AT disconnect workHJsk
)

— epo.c (dwc3 gadget epOHIfESSALHE)

— gadget.c (dwc3 gadget BRrep@MYuf s TSR0, T A I ERESEE)
— gadget.h

— host.c (dwe3 host&JESEL, FHi@idplatform_device_addyHxHCIH
xhci_plat_probe)

— io.h

— Kconfig

— Makefile

— trace.c (dwc3 tracefJsiEll, FETFlinuxftracefE)

— trace.h

L— ulpi.c (ulpi phy#EOMREESEEL, Rockchip dwe3 AN fulpi)

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

— xhci.c (#4afkxhei_hc_driver, JEEIxHCIEMIRE, EHurbfA%l%E)

— xhci-dbg.c (SEITEN LogHIETR R %K)

— xhci-dbgcap.c (XHCI FH{FHLE debug capabilityfIZhRESZEY, Rockchip AR3#H#)
— xhci-dbgcap.h

— xhci-debugfs.c (XHCI debugfsiEidiz)

— xhci-debugfs.h

— xhci-ext-caps.c (XHCI extended capabilityfJIhEESIEN, Rockchip R3ZHF)

— xhci-ext-caps.h

F— xhci.h

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

— xhci-mem.c (XHCI mem &, GHENHC, WAk, BIREFERIF)

— xhci-pci.c (pci BESEOMWIUEIL, Rockchip xHCIfFFIAXIEL, AMEHIZIKEIX
)

— xhci-plat.c (xHCI ARG, SiPixhci_plat_probe, Rockchip f#ifHi%IKz)
— xhci-plat.h

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

— xhci-trace.c (XHCI tracefISEEl, ETF linuxWtracetz )

L— xhci-trace.h

DWGC3 Iz s S5 A



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,

3

xHCI JR& B E L5 {4 -

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
*/
.irg = 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/o requests and associated device resources
*/

.urb_enqueue
.urb_dequeue

xhci_urb_enqueue,

xhci_urb_dequeue,

.alloc_dev = xhci_alloc_dev,

.free_dev = xhci_free_dev,

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

* scheduling support

*/

.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_1pm = xhci_set_usb2_hardware_1lpm,
.enable_usb3_1lpm_timeout = xhci_enable_usb3_1lpm_timeout,

.disable_usb3_1lpm_timeout = xhci_disable_usb3_1lpm_timeout,
.find_raw_port_number = xhci_find_raw_port_number,

3

5.3.3.3 USB 3.0 OTG iz 0

¢ USB 3.0 OTG debugfs JiA$% 1

PA Linux-4.19 RK3399 SoC USB 3.0 OTGO f#3l:

console:/sys/kernel/debug/fe800000.dwc3 # 1s
epOin eplin ep2in ep3in ep4in ep5in ep6out 1sp_dump regdump
epOout eplout ep2out ep3out epdout ep5out link_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

GG
regdump: FTE DWC3 21l 23 FF A8 RS B
link_state: FTEN DWC3 R BERSIRAS
mode: FTEJ DWC3 1Y TAERK
testmode: 1% & DWC3 # AHighSpeediMiAA5, AR &M
command-ring: FTE[] xHCI command ring IR E B
event-ring: FTE[] xHCI event ringIRS(E R
reg-op: 1JE] xHCI FFEEIREER
e USB 3.0 OTG tracepoint

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

BMERTIE, EZ%:
sys/kernel/debug/tracing/README

« USB 3.0 OTG V%


af://n1128

ER: @A77, s8iHliZE OTG LIET Host mode B{# Device mode, [Mi/"3Z USB FEM: FRER YR
up&]o

Linux-4.4 USB 3.0 OTG VY%

Linux-4.4 [HIYI#ea< ((0&EMH T RK3399):

#RK3399 Type-CO USB OTG P4
#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 #EY#a4 (& HF RK3399/RK1808):

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

echo host > sys/devices/platform/usb0/dwc3_mode
#2.Force peripheral mode

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

#RK1808 USB OTG J#iins
#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 Yl 4  GEH T 26 DWC3 #=Hil#i8 )

#RK3399 Type-CO USB OTG P4
#1.Force host mode

echo host > sys/devices/platform/ff770000.syscon/ff770000.syscon:ush2-
phy@e450/0tg_mode
#2.Force peripheral mode

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

#HAM T, HIEREL, HEAE sys/devices/platform ¥R, %R otg_mode Timl, AREEEIZ A
E“mo

Linux-5.10 USB 3.0 OTG YJ#tii4> (& H T FrE 3+ DWC3 2285 )

#RK3588 Type-CO USB 0OTG ¥J#imis>
#7101, [Legacy] J@}d USB PHY it
#1.Force host mode
echo host > /sys/devices/platform/fd5d0000.syscon/fd5d0000.syscon:usb2-
phy@0/0tg_mode
#2.Force peripheral mode



echo peripheral > /sys/devices/platform/fd5d0000.syscon/fd5d0000.syscon:ush2-
phy@0/0tg_mode

#7752 . [New] JHid USB #iillas 19 sl Ui
#1.Force host mode
echo host > /sys/kernel/debug/usb/fco00000.usb/mode

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

#HMON A, AERE, HEAE sys/ BIE T, %R otg_mode m# mode Tim, AFKEZT AR,



6. Android USB Gadget JJfiE

6.1 USB Gadget Configfs HEZ2

MLinux-3.11F7F48, USB Gadget 5| A\ Configfs #£28, [RIRHIER T Gadget H3% F android.c X, fF
Configfs HEZERYIRERIKG), F—BF|NZH drivers/usb/gadget/function H3E T,

KF WAl A Android ConfigFS Gadgets TIfE, ESHUWIT Linux SURAFIER:

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

Documentation/usb/gadget-testing.txt

Kernel USB Gadget Configfs Interface

TIZEN USB

6.2 USB Gadget fit & X fF

Android H5 USB MH2EHY script F A :

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

1. init.usb.rc
A Android R re X, —MBEANTRE RS,
2. fstab.rk30board.bootmode.emmc

4 Android fstab X, B DA THECE sdcard, usb HY mount #7%2, Rockchip &1 vold #1 kernel E
220 DA FOBBC Y R B 20 ZFIPCEE usb mount #8128, AEEEMIEK

# 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 I init.usb.configfs.rc

79 Rockchip *F- 5 Gadget DHRERIAC BB FE M, HNE FEZHFE usb gadget configfs HIOIEE, fRRF
fE X (VID/PID) . Gadget function (IECE S, 1 FAi/R:


af://n1162
af://n1163
https://events.static.linuxfound.org/sites/events/files/slides/USB%20Gadget%20Configfs%20API_0.pdf
https://wiki.tizen.org/Category:USB
af://n1169

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/g1/bcdDevice 0x0310

write /config/usb_gadget/g1l/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/g1l/functions/ffs.adb

mkdir /config/usb_gadget/gl/functions/mtp.gs0

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

mkdir /config/usb_gadget/g1l/functions/rndis.gs4

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

mkdir /config/usb_gadget/g1l/functions/midi.gs5

mkdir /config/usb_gadget/g1l/configs/b.1 0770 shell shell

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

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

write /config/usb_gadget/gl/o0s_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/0s_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/0s_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/o0os_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/0s_desc/use 1
write /config/usb_gadget/gl/idProduct 0x0011

Hrh | Serialnumber, manufacturer, product =M&MEH Android BLE, 415 Serialnumber 7% Ft & K
T, PIRESIERK ADB JCiAifH A,



setprop sys.usb.controller F>R{#H&E Gadget X W [ USB #il#%, RK3399 HW ™ OTG #&Hil8s, #BAIASZHE
USB Gadget DIRE, {HFH T 24/l USB Gadget driver INAZZENY R ScHE—> USB #5148, Pl AR ZARIE L

7= B T SR SR BC B R RE XS B ) USB #2788, 4 RK3399 Android SDK, ERIA(#HEE Type-C 0 port f) USB

Gadget JIfiE:

setprop sys.usb.controller "fe800000.usbh"

SRR, AT DARIE N AR SR, BLE Type-Cl1 oA OTG mode, 24 USB Peripheral JIRE, FHEELH

iy

B DTS HY “dr_mode” JE M
&% init.rk30board.usb.rc FY USB $2l] Bk

&usbdrd_dwc3_1 {

3

status = "okay";
dr_mode = "otg"; /* KB Type-C1 USBZHl25N0TG mode */
extcon = <&fusbi>; /* FE: extcon EIEARIEEIRAVAEM: I RACE */

E USB 2l a3 HAE DY Type-C1 USB f2 il ds A £tk -

setprop sys.usb.controller "fe900000.ush"

6.3

USB VID #il PID /it B i1

USB VID fl PID Bt E, FZEMG0 FIRW]:

USB VID [& %8 0x2207 (Rockchip /& USB-IF f£ 51, VID H USB-IF #ZAU#E )

USB-IF #7E VID N Vendor A, [Fl— VID NEEFRANZE ANFEH Vendor # ., [Altk Rockchip
USB VID Xt @ ZFEE A, 5™ iR 2d USB-TF IAIE, 5ZF AR B C IS USB-TF
20, PEREUE FRAIME— Vendor ID

Maskrom/Loader Rockusb PID ANREMEEX

Accessory 1 VID #1 PID F5Z4% /8 Google IE XHALE, NREEIK

USB PID A] DURIE = ST R BE X, (HEIWE 8 fMATH 0, 4S5 Maskrom/Loader USB PID (1%
P ek F B0k USB PID, EWAESUI TR 2 H M USB PID ™28, ##5 Rockchip $2tH4RE T
HPBIHES, (HIEHE RSN PC i USB IS INEAIUSB Y FH Di6E

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


af://n1197

USB Jjfig

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

ik
Linux SDK Mass Storage

Android Q + Kernel 4.4 ), 5 B2
SDK, PAK Linux SDK

Android Q + Kernel 4.4 ;5 5[
SDK

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

Android Q + kernel 4.19 K EHTH
SDK

Android Q + kernel 4.19 K& HE#HH
SDK

WA N — I EE
Kernel 3.10 2 B 5] SDK
U-Boot UMS

Android Q + kernel 4.4 J 5 B[
SDK, PAM Linux SDK

Android Q + kernel 4.4 } 5 &[] SDK
Android SDK
Android SDK

Android SDK UVC B &1%%

Linux SDK UVC B &1%%&

Android Q + kernel 4.19 K EHT
SDK

Android Q + kernel 4.19 K F#TH
SDK

Linux SDK

T ## NPU Transfer Bridge

WA N EME USB E A&

U-Boot USB Device Firmware update



USB Jjfig VID PID #=wiE

MASKROM/LOADER #%%, BT T
Rockusb 0x2207 0x1xxx/0x2xXX/0X3XXX

R E M
ACCESSORY 0x18d1 0x2d00 Google T X
ACCESSORY,ADB 0x18d1 0x2d01 Google & X

Rockchip 585 T_ R VID/PID i&iic

Rockchip 21945 T, A LARHE VID/PID HANRBIFHE/R USB & UI6E, k5 T B Al DURSEATIR
A USB B85, HUTHEZMIRME, thanyiiizt, T HBUIAELSIFN VID/PID & AR 3 FizR:

7 3 Rockchip %5 T HENIAZH#1) VID/PID

USB Yjiig VID PID
MSC ¥ 0x2207 0x0000/0x0010
MTP &% 0x2207 0x0001
ADB &% 0x2207 0x0006/0x0011
UVC % 0x2207 0x0016
MASKROM %55 0x2207 0x1xxx/0x2xxx/0X3XXX
LOADER % 0x2207 0x 1xxx/0x2Xxx/0X3XXX

[N, Windows “FERRE TH, 124t config.ini FTHHY B & HY USB & VID/PID HyscH:, HIKRED
Bk, HESF S THM config.ini HiH,

6.4 USB Gadget Jik3% 11

* Configfs A&z
MR ML T I &1 R EE USB Gadget [CHFCEGE, WR:

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

KERI T RIIERE, FIDAEWMIAE ok, X HEAAREIR,

“UDC” ] DABEIA 24 8l Gadget X M. usb controller, 11 7] PAF T T8 54 M. Y usb controller, HERIAfEFH
RK3399 Type-CO USB Controller, ZZYJ#t /{# F Type-C1 USB Controller, WIFZHATI FHIAZ:

echo none > config/usb_gadget/g1/uUDC
echo fe900000.dwc3 > config/usb_gadget/g1/UDC


af://n1387

o #F USB WFMERINE

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

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

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



7. USB & HIAIA 7 B <

7.1 USB & HHIA )74

1. # M USB A SR AR T 5L

JHER: AT REAREENR, 40: USB VBUS, OTG_ID, USB PHY fiFH

AR RS . TR USB IRE(ESFiE, USB sEfafE TS5, USB VBUS HLENM

+F
USB #7347 USB IE(E AR, & 7/2 Host [FELSE Device [Al#

Windows L.E.: BusHound X T4ME USB E&EHRAI T E; Usbview BH-HTFEF USB K&

AITEAIEIRTTE R

Linux T : usbmon F F4MEL USB SD&HHEEM T E; vusb-analyzer Bt T EH F# 47 usbmon

FRAME AR 1susb a2 FEBUSBIS I EARIATTE R
usbmonfIE A 771%, 1ESHU R HY:
MZSZHS: Documentation/usb/usbmon. txt

TI FiAR AR : _(USB Debugging and Profiling Techniques)

WM usB iRz

Sysfs entry in USB Host:

BERAC LN USB SRS IR EE
/sys/bus/usb/*

Debugfs entry in USB Host:

#FE USB EZk LIUATH USB IR&FE
/sys/kernel/debug/usb/devices
DWC3 FEill g A1 2 1
/sys/kernel/debug/*.dwc3

usbmon #MEL T EAIE Az 0
/sys/kernel/debug/usb/usbmon
xHCI #5881 I F2
/sys/kernel/debug/usb/xhci

UVG FMRHTIAI
/sys/kernel/debug/usb/uvcvideo
Debugfs for USB Controllers:

%% USB 2.0 OTG i1, USB 2.0 Host J#iX#E 1, USB 3.0 OTG i1

Trace for USB Gadget/DWC3/xHCI:
Trace USB Gadget Driver 55 USB Device Controller Driver 22 B £ E E: 0

/sys/kernel/debug/tracing/events/gadget
Trace DWC3 =il Hmim A2 R 3 0


af://n1401
af://n1402
https://elinux.org/images/1/17/USB_Debugging_and_Profiling_Techniques.pdf

/sys/kernel/debug/tracing/events/dwc3
Trace xHCI 2l #&HimAE
/sys/kernel/debug/tracing/events/xhci-hcd
f#iHE USB Host UVC %3] log FTEN AyIAIAEE 1
echo Oxffff > /sys/module/uvcvideo/parameters/trace
fififE USB devio JX3)) log FTENAYEIAIZ D
echo 1 > /sys/module/usbcore/parameters/usbfs_snoop
USB Gadget 378 WrH 22 Y IR 108 1
/sys/class/udc/[usb controller name]/soft_connect
Wi R AR 42
echo disconnect > /sys/class/udc/[usb controller name]/soft_connect
HREIERER AR <
echo connect > /sys/class/udc/[usb controller name]/soft_connect
Note: 2 H '[usb controller name]' FF &N X MY USB Device 135l 2$HI4Z FFRo
USB Gadget & HERIRSHIIE D
USB Gadget 25 1) 24 A A28 33
/sys/class/udc/[usb controller name]/current_speed
USB Gadget & 24 HiFUA2EIRAS (4 not attached/configured)
/sys/class/udc/[usb controller name]/state
Note: i< '[usb controller name]' FBAEM N X MY USB Device 2l 2344 FR,
USB Host #Zill a3 1A HHA LA I RE O
/sys/bus/usb/drivers/usb/bind, unbind
T %:
/sys/bus/usb/drivers/usb }&12 NHIEEA 'usb* i 5L, XN — USB Host $Hil3%, HLANZEHivlia
1. USB Host 12 ill#% 'usb2', WEATI F a4

echo usb2 > /sys/bus/usb/drivers/usb/unbind
echo usbh2 > /sys/bus/usb/drivers/usb/bind

PUT Lidan ), SLREFRIGAMON LAY usb2' #50I8S, BRI SRR USB S,
USB Gadget 2l &8sl 4A A HE I

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

Note: 4 '[usb controller name]' T ZAEBCN X B[ USB Device 12l #3445,
ERTI:

PARV1126 UVC SDK F& M|, USB Gadget UVC FH 1K E RARM R :



1. kill uvc_app #7534 uve N
2. rm -rf /sys/kernel/config/usb_gadget/rockchip/configs/b.1/f* #BFRE45EH
usb func
3. echo ffdoeeEO.dwc3 > /sys/bus/platform/drivers/dwc3/unbind #remove usb %
il
4. echo ffdeeeeo.dwc3 > /sys/bus/platform/drivers/dwc3/bind #probe usb %
5. cd /sys/kernel/config/usb_gadget/rockchip/configs/b.1 #40iE usb function
ln -s ../../functions/rndis.gs0@ f1
ln -s ../../functions/uvc.gs6/ f2
6. echo ffdeeeEO.dwc3 > /sys/kernel/config/usb_gadget/rockchip/UDC #{##E usb
Pl
7. restart uvc_app #/83) uvc NH

7.2 USB a2

AFT F A Rockehip “F-& USB aFiA A<, Bl: USB 2.0 OTG VJitan<. USB 3.0 OTG Yt
2>, USB 3.0 force USB 2.0 only #ii%>, PANUSB HREMIA 4,
e USB 2.0 OTG Va4

TER: B E, #mEli%E USB 2.0 OTG V)% Host mode 8¢ Device mode, 1i/32 USB f#
PREEEEIY OTG ID HL 520,

USB 2.0 OTG ¥J#an S 1iE2# USB 2.0 PHY IK5NHF % A USB 2.0 PHY IR 11540H,

e USB 3.0 OTG J#tind

ER: @A77k, SR E USB 3.0 OTG V)i Host mode B Device mode, i/ USB i
PFHLEEHY OTG ID VB Type-C % LAY,

USB 3.0 OTG YJ#imi$iE5:# USB 3.0 OTG 1A X4% ] ¥PAY USB 3.0 OTG ¥l#t a2 i5iaA,

o USB 3.0 force USB 2.0 only i<
YEM: 52 USB 3.0 Host £l #5F1 PHY T.fFT USB 2.0 only &=,
USB 3.0 force USB 2.0 only #1523 USB 3.0 PHY JXajJ1%
 USB IREMIA <
BRI : 1% & USB 3.0/2.0 #xilgs i A,

USB IREMX @ 21525 084 (Rockchip_Developer_Guide_USB_SQ_Test_CN) , B{# Rockchip
USB SQ Tool,

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



af://n1486
https://redmine.rockchip.com.cn/documents/109

8. i WLin) 8o B

8.1 IEH P HE
8.1.1 USB 2.0 OTG 1E# ML

FHIARIEL:, BRINN device 1T,

L e e T s M e R B
0 0O O 0 0 0

.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
ANAAANAAANAANNAANDevice Mode

8.1.2 USB 2.0 Device J£§%

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

[

[

[ 133
[ 133
[ 133
[ 133
[ 133
[

[

[

[

[

[

133
133
133

.500886]
.501391]
.501875]
.502255]
.502630]
133.
133.
133.

618581]
710877]
714269]

.947001]
.947649]
.995447]

Periodic Transfer InterruptEnhancement - disabled
Multiprocessor InterruptEnhancement - disabled

OTG VER PARAM: 0, OTG VER FLAG: 0
ANANANAANAANAANANADevice Mode

***************Softconnect! | !*******************
USB RESET
android_work: sent ueventUSB_STATE=CONNECTED

USB RESET

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

8.1.3 USB 2.0 Device WiJFi%EH;

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


af://n1507
af://n1508
af://n1509
af://n1512
af://n1514

8.1.4 USB 2.0 Host-LS i%%%

325

L T e T e T e T |

.412454]
325.
325.
325.
325.

619507]
620116]
620809]
621222]

ush
ush
ush
ushb
ush

2-1: new low-speed USB device number 2 using ohci-platform
2-1: New USB device found,idVendor=046d, idProduct=c077

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

2-1: Manufacturer: Logitech

8.1.5 USB 2.0 Host-FS %%

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

SHOE
371.
371.
37k,
371.
371.

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

ush
ush
ushb
ush
ush
inpu

2-1: new full-speed USB device number 3 using ohci-platform
2-1: New USB device found,idvendor=1915, idProduct=0199

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

2-1: Manufacturer: Memsart

t: Memsart Memsart controlleras /

8.1.6 USB 2.0 Host-HS %55

405
405
405
405
405
405
405
405
406
406

L T e T e T s T e T e T e, Y e Y e B e T |

GiB)

L T e T e T e T |

408

408.
408.
408.
408.
.229280]

.400521]
.536569]
.537178]
.537815]
.538151]
.538533]
.541111]
.542472]
.584573]
.586425]
408.

171256]

172788]
173970]
174453]
223001]

ush
ush
ush
ushb
ush
ush
ush-
scsi
scsi
sd 1
sd 1

sd 1
sd 1
sd 1
sda:
sd 1

1-1: new high-speed USB device number 5 using ehci-platform
1-1: New USB device found, idVendor=0951, idProduct=1687

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

1-1: Manufacturer: Kingston

1-1: SerialNumber:0018F3D97D02BB91517E017D

storage 1-1:1.0: USB MassStorage device detected

hostl: usb-storage 1-1:1.0

1:0:0:0: Direct-AccessKingston DT R400 PMAP PQ: O ANSI: O CCS
:0:0:0: Attached scsi genericsg@ type 0

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

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

10:0: [sda] No Caching modepage found

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

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

(o)

8.1.7 USB 2.0 Host-LS/FS/HS ¥ #5 Wi I

[ 443.151067] usb 1-1: USB disconnect, devicenumber 3
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8.1.8 USB 3.0 Device J£§%

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

o T e T s T |

8.1.9 USB 3.0 Host-SS & %%

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

26.733885] usb 8-1: Manufacturer: Seagate

26.734263] usb 8-1: SerialNumber: NA45HT1K

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

26.740446] scsi host@: usb-storage 8-1:1.0

L T s T s T s T e T s T s T e Y |

27.745028] scsi 0:0:0:0: Direct-Access Seagate Expansion 0608 PQ:
O 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 ¥ WLIn] i 53 b

8.2.1 Wi HLp%

TERIN R 2 Ml g M [ — USB H, s3EF —MEhlgsxt 24 USB O, "R FH<
KU USB 155 M IR, FEMAARZEISS EIEEHIE BN R, e T ARE, Bhess
USB [ Z [RIFERE 2B 3o

Yis—:

1 MEF: USB MR 3245 host #1 device THEE, {3 USB 2.0 Host 2l #$E-N host #1 USB 2.0 OTG #%ill
PRER device, JEIS B TS T I,

FEARUE TAET host RS, USB 552 Y#t5] USB 2.0 Host #2125, 1 VBUS J2&H Host fHHLHLES IR
i, AN device Y VBUS HLAEAGIIEEEE, TAET device IKFSHF, USB 55 2V)#:8] USB 2.0 OTG
PHI%s, VBUS H PC jfiid USB £k fit,

B/ =
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i —4 USB 2.0 OTG 5l 88, XM A# P ML USB [140BIl52 host F device, @i B F IR TE
S,

TAET Host IRZSKF, USB 2.0 OTG HJ DP/DM {5 5£& V)#:5 Host [, H Host [ VBUS 2t 5v
500MA HIBEHL; TAET device IRASK DP/DM (552Ut E| device H, VBUS FEFAR M FRLES HAGT PC
AL 5V fiH,

8.2.2 Device WRESH 1

USB Device IEHEREZ PC IR FEH:

1. RO IES log, UWLUSB 2.0 Device /%%

2. PC HHFNELT, (HERMAARGE A, (Windows 7 F1 MAC OS AJfE R HFI{E IR B FHES);

3. WA ULIRASE B USB EERFRIN;

4. 77T USB BIERMIRRE T, BRIAN charger only #3, EHE“MTP B E “PTP”J5, PC AJ L]
o

USB Device St f IR WHER /5% :
SeHE 1 R USB IFER 52 2% H log

Heds 759 ok, A0, A USB IBHISE R TIETE device IR, VG, #7 USB RS
M55, &G, ME USB_DET S5 H/E, USB ERN N iZHKEIE,

Sl 20 BRI, PC BARARTIRGIIRS, log —EESITE:

[36.682587] DWC_OTG:

*kkkkkkk IR R R R RS EEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEE]
softconnect!!!

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

HeA 757 RAIEH log FHIGTHLAE R, —Mh USB B EE %, TiEmemBeE,
55 3t EH PC G, kernel log IEH, F Hi& A USB EUERIRIR, {H PC JEiAT ML

HEE 7 WS TAEIER, 1ECMIAREAIES USB H“MTP B “PTP”, WNREIESE, NAIHEZ Android
BESE, HEEE logeat N, FHiENTRYEI vold/mtpserver S Android TFEIMESL debug,

S5 4 ER PCIEW, JFREIERIM, #5 U idnss DURIK,

H&ET L B, WAT USB IRE, FH#HH USB M {UMBEIE R T otr. Hix, HFEREN
Flash/SD i @0, log —M%AiESE Window XP %) 10S I —IREHERN log. &)a, HEFEEN
Flash/SD ##t7 X 5, SRR FE—NRNKM, rIERAGSREIHMEEHE X, RIEH
AL 77 XN E, MIFTIF Windows A48 ~F & [, HiAA<: chkdsk E: /f

SH 50 USB &dkds)a ULIRSEANARE/R“USB BEiERE”, i USB Ll H A AR log:
[25.330017] DWC_OTG: USB SUSPEND

M%A FHY log:
[25.514407] DWC_OTG: session end intr, softdisconnect

& 771%: VBUS B, —HNE, XN USB el M RGURNRMLER, TSR TA2ImHEE ),
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8.2.3 Host WIHERH 0 #h

USB Host IE# TAEIBERWR:

1. B Host SR 5V, F/D 500mA HIHLH;

2. WA USB IRAEREHE, HEESITEN Host 28 USB %451 log(Z%& USB 2.0 Host-LS 1%
&, USB 2.0 Host-FS % #F, USB 2.0 Host-HS ¥ 75) , 3RBH USB & & O Host FIMRIEIZEL
%%

USB Host IR WHER /574
SHE 10 Host NG, B HTCATA4TED:

HEET 7R BECREMANET IR FEHOEREER; A5, WIAEHIES LT Host IRZ, FFfIA
PR IR

55 20 HBH Host M2 USB XN, (HEEA I class IRFIFTENE B
HEE 715 Kemnel 3B ME class K3, FEEFECE kernel, HIAX N class KB HE,

54 31 kernel FTENE B 7284 (USB b5 B CLASS KBNS E), T1E Linux A NMAZEA KT A,
{H;2 Android ETCiEF .

HEZE 715 Android EXHATEE, U0 U #21E kernel H:#5E M /dev/block/sda T 55, T Android B
vold F2 7R Al A0S RS /udisk TR ALEUAE, SHIREHARETIN, R RAR AL HID ”REWFRE
Android ZF2/F 3.

U Rz P/ dev/block/sda JG AT IEME, —R%E vold.fstab A U £ mount BZH IR, 05
vold.fstab AN R (RGHLK G 7] B cat/system/etc/vold.fstab TH):

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

MSERRAY device B2 ATRE/ZTE usb20_OTG 2 Hill#s NElE G HIF B usbl.
RIR AR TIXMIEHCIRIE R I, FFEBCR Android TARITHHT debug,
S 4 RO —EITEI MER TP RANTTHIZEM 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

HEE 715 RK FA ) USB RSN ERIEIERS URB f£HiE KN, URB YA transfer_buffer Hiutik A%k
P55, ANSTER EIREEIR log,

U K%Y usb_control_msg Y data S UL VYT 15X 550
S8 50 OTG LIMEN host I, TCiEIRBIHE ARV

HEETTI%: B, K Kernel Y OTG IEEZGIEN; A5, K& OTG FLEEHY ID HF(fF host, KA
)M VBUS 5V BEHUZGIER; f&fa, WUEREIA 1R 2 #EH, JiikiRnlies, 8RS EAET
FERRBIAEE R log 22341,
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8.2.4 USB Camera 55731

1. fiH Camera N FH, JCiEFTHF USB camera

B, K#/dev HR N2 TFLE camera %571 15 videoO B videol, IR ARTELE, 1EKA kernel Y
BLE R IEM, WNRMA/ET S, EWIA USB camera ZAERGITHLIEITEAR, BN RK EERY
SDK, ERINE A FF USB camera FRIART, NSRS #F USB camera $\kid, 15HER 7155 camera
[ TRRIM{E R Android AH3CfXAD, USB MRS EMUZA,

AR TETEMRDE, TERME log 441157 USB W8 TREIMEE 7155 camera [N T2, #—25 047,

2. HEIHERMEINGRE, TEEMBR AN camera b 57 38 H Y A7

AJREZ USB WKW EMIFEA), FEMEH USB AT (UMSLFR@EHEBUREIT o4, aRICEREN,
THELFR DT USB K31 AR,

8.2.5 USB 7t HLKS M

USB2 PHY X #F BC1.2 ARifERFEFEAGTN, fRASSEENIE S drivers/phy/rockchip/phy-rockchip-inno-usb2.c,
A] DG SDP/CDP/FRifE DCP(D+/D-F44%)/AEbRifE DCP(D+/D-A K #2) P Rh 78 F 2R,

e SDP —— Standard Downstream Port

FRYE USB 2.0 #i7E, 24 USB #M&AL T AKiEHE (un-connect) B AR AR (suspend) ARZSHF, — Standard
Downstream Port 7] [AIZAMZAR AT 2.5mA B IR S AMEAL T E LT FH HARKRIRMPIRASH,
FLI AT A K 100mA(USB 3.0 150mA); i 24 4M& 42 HBL & (configured )Jf HARIKIRI, & ARIM VBUS
PR1F 500mA(USB 3.0 900mA) Fifio

¢ CDP —— Charging Downstream Port

RIS USB 2.0 A7, XEFxT USB FEHMEH 7ULAY T USB #£H, 1@ftimA 1.5A HIBLHAR, e
R HLf PR 7E FL oK

¢ DCP —— Dedicated Charging Port (USB Charger)

BC1.2 spec Z 3K USB Charger 1Y D+H1 D-#175E#E, PAECA USB AMEMIRGIENE, (HEAEEZH
USB & & IBEMRE .

USB FE Rt AE UL T B AR :

Plug Receptacle

Portable Device ] )
] |"=8  VBUS Detect VEILIG ——tei] ] [ ot VB
- Dotoct when VEUS is saseried A — 1"
—— . L ———
— # L e L—— | — e
VOAT L Data Contact Detect
WL0C_H —@—r‘—
LA % (Driect wiWsn L DinG e Made:
= o7 DL DCD
B e HIFARE T BEE
Dutisets. bastaies SOP and DCRY (D+$DD'§E%E$§}
PHY - CDP, or batwesn ACA-Dock and
Wnan_snr ACRA
VD A | Secondary Detection
Far r & Detoces DCP and COP
LN
- ACA Detoction
1 e ACA-DOCACA_A
ACh_C
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8-1 USB F¢ HLIG 72

SURYE) SDP A AR, D+/D-IEA N EFR:

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

CEH =

InfiniiScan

8-2 SDP & {iE ¥

BRI DCP A2, D+/D-EIEAN T EFR:

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 A&

WNSRIERE USB seHies, KRIMFHINE, HRGEZ DCP #IRFN )y SDP, SEFEHLHEIRAILE ) 500mA,
2 USB LG AR E sl B FE IR B el #rTRE S A, fRRTTi4:

fNEX USB FEHLAERLT log, 18IS log AITRRHAIMIAGINA 7MY, 1EH NA DCP;

WIHUEREI R USB 7EH03, {5 log #R0y SDP, MIZORAZE T IRKM. WIEHH USB LIk, JEAEM
TR D+/D-RASE, MRITCEITR, SR log RATRIMR, RN, WREKE, #
[ RBEN USB AN D+/D-RIY, HHER log —IRA AT ISR (LI,

GNSFGERERYE USB FEHds, F H. log 87”00 DCP, HFEHLRIRIE, NISRBIEHASTIIES, FIREEsEH
IC B3 FELt ) )

8.2.6 USB 14 4@ =K [ j 53 B

MR HIR AR T H A R

« USBE5ii®

o USB il &8 B 4eAiZ

o CPU/DDR {74

o TRUEST S MERE

o FIEEENXHRGER
o USB &&2IKE)

2% Y Rockchip_Developer_Guide_Linux_USB_Performance_Analysis_CN) #4773#7

8.2.7 Ul HfixE USB MIFAsH %

JEIFTENR USB MO8 log #E/THfIA. log "high-speed" F/RIRHAISN USB 2.0, log “super-speed” F/
IR USB 3.0,

8.2.8 USB3.0 &+ JCiR Bl n) i

USB3.0 &N JG, &AM, wifHEE?

3K FRAE USB3.0 RS E X, —M2F7E USB 3.0 PHY Y Link Training 77if2, tEI USB PHY
SEMIAL, AT DA USB3.0 04T {XMLink Training A2, FF454 USB 3.0 Spec iR LTSSM IRAS
M, BT,

8.2.9 USB 3.0 #1#%5 VLI L) ) i 53 B

WA VBUS {3t FL LT 75 7 e R ?

£ PC ¥, HAITRIFEBRER T EE

] USB 3.0 73 {HTE S PMY

D> — IR EHRGR/D,  SEHT xHC 1383)], $77F xHCI debug log
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8.2.10 USB3.0 Camera {54 53 5 i) ) i 53 b

—M% 5 USBYjIRIDDR SERIIERE K,
P FEL:

e ddr ZE#B00MHz;

« 12/ USB QOS;

o fitfbuvc driver FHIBTAEEEREER, KrmemcpyfRAERE] N ;

urb buffer {# ] kmalloc 7L ZZEKIAK dma_alloc_coherent /5% ;
WRRKF-ERIEUVC Gadget, AI DAEIESMELTXFIFO, #ERTXFIFOR A/,

8.3 PC JKz)jjn) &

i USB A 2AE PC _LIEH TAFMVEFRZIRENN), FLEIRE R bRk FLIdE R, LR 2 & ZHsh
M, T RK BN IERE] PC G, REZEMEHIEIUE PRI, TRE o ANER B 3RS,

o ARG RRE A B AT ARG RK 184, 2P rockUSB IR GEREEI PC, TFEAE PC
U RK -6 L1 19K S 255 B DriverAssitant (RK3399 253 v4.4 S74%) Z23E0RENA REIR HIZ
USB %4

o RK MIRFIEHFIaITH, TEIXEBEMEFTH T USB debugging &I, &R 2L ADB IR FUERE
PC, FIFETREALE PC U RK “FA & IMIKEIZL 2587 DriverAssitant %35 ADB IX&NJ5, AHE
HIHAIZ] ADB %45,
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9. USB 15 S

USB 2.0/3.0 855 15 M H W HriE 25

{Rockchip_Developer_Guide_USB_SQ_Test_CN)

10. USB JF & RHL S

USB JF & 7N AE Redmine F-5& - FAE TiH - XA HH, FERM USB L., 2F%iF. B
(IR R R Ty TR
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