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2. RK356x USB fififf: it i it
2.1 RK356x USB 2.0/3.0 f}t A 7 i #E 42 il
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3.1 RK3568 USB %l #$#1 PHY DTSI 14 &3
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1. RK356x USB % %l 28 fl PHY faj

RK356x USB &l 83 L AR TR 1
% 1 RK356x USB |28 %1 &

R % USB 2.0 HOST (EHCI/OHCI) USB 3.0/2.0 OTG (DWC3/xHCI)
RK3566 2 2 (OTG 2.0 + Host 3.0)
RK3568 2 2 (OTG 3.0+ Host 3.0)

RK356x USB PHY SCEFFI R W% 2

% 2 RK356x USB PHY 7%
W K /PHY USB 2.0 ComboPHY USB 3.0/SATA/QSGMII ComboPHY
RK3566 2 [2 x port] 1
RK3568 2 [2 x port] 2
Note:

1 R, BT N RN SR N /MO USB #251i 28

2. K#gh, [2 x ports] Fx—A> PHY SCH# M/~ USB port;

3. &, “EHCI/OHCI” 3E7ri% USB & #54E R 7 EHCI il %3 /1 OHCI #&Hil#8; “DWC3/xHCI” &
7Ni% USB | 23525 T DWC3 i 23 F1 xHCI 42 1) 5% 5

4. RK3566 [] DWC3 OTG %% H % ¥ OTG 2.0, A% EF OTG 3.0, B Hm RAEHF USB 2.0
480Mbps 14

RK3566 1 RK3568 [ USB #itlt [X Jil /&, RK3568 3Z#F OTG 3.0, 1M RK3566 R 3 OTG 2.0, {HE
1 4~ USB 3.0 Host, 2 /™ USB 2.0 Host. #l1 & 1 & RK3568 USB Z#i|28 /1 PHY HiEEEr=E. fE 1
A LB H

1. USB 3.0 OTG #%iill &5 5 SATA_0 21| #5 5 | USB3/SATA Combo PHY_0;

2. USB 3.0 Host_1 #%fill#5 5 SATA_1/QSGMII #% 145 5 Fil USB3/SATA/QSGMII Combo PHY _1;

3. USB 3.0 OTG #%#il#%5 USB 3.0 Host_1 45| %% 7378 ;1 USB 2.0 Comb PHY _0 [#] port0 1 port1;
4. USB 2.0 Host_2 #%fill#% 5 USB 2.0 Host_3 %l #% 73 74 F§ USB 2.0 Comb PHY _1 HJ port0 1 portl;

T EERE ML, USB3/SATA Combo PHY 0 11 USB3/SATA/QSGMII Combo PHY 1 7E[F—K %I, Hfk
Fr—Fh TAERE, R USB3 5SATA, QSGMII #: 1J& H 1, JF&RE A LUARSE = A, RIEHE W
¥l DTS, [F6e% R I/ME B0 . USB 1) DTS B ik, 155% RK356x USB DTS il .
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SATA Controller_0
USB3/SATA

Combo PHY_0

USB3.0 OTG_0 USB3.0 OTG

Controller usailE

USB2 Comb PHY_0 port0

USB2 Comb PHY_O portl

USB2.0 Host
USB3.0 Host_1

Controller USB3.0 Host

USB3/SATA/QSGMII

SATA Controller_1 Combo PHY_1

QsGMII

USB2.0 Host2 Controller

USB2 Comb PHY_1 port0

| USB2 Comb PHY_1 portl
USB2.0 Host3 Controller

RK3568 USB2.0/3.0 Controllers and PHYs hardware framework

1 RK3568 USB %l 21 PHY HiER R~ =K

2. RK356x USB f& 1 8, % % it

AFENT FEULE RK356x USB TESLFRM A, AT DS REASRIEfF LS 1 7 2. W R ] 2 J2 RK3568
USB #Z HHERE, FLAEF], RK3568 USB B JLS7HF 4 4~ USB #histdz I, 45 1 /4~ USB 3.0 OTG #11, 1
/M USB 3.0 Host #2111, LA 2 /> USB 2.0 Host $%1. 1] RK3566 USB [FI#E 3 #F 4 4> USB &4, £
F5 14 USB 2.0 OTG #11, 1> USB 3.0 Host #%11, PAA 24> USB 2.0 Host $1 .

PCIe3.0 x2
RC Mode : —

K] 2 RK3568 JEH EUSB 4t I
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2.1 RK356x USB 2.0/3.0 £t H f ThEE 341

DhAe i ) JEL 0 2 -

1. R R A, R AT DL E KT T USB 2.0 PHY E(# Combo PHY LR, 1] PHY Th#E N0,
PHY XfRZ (1) DTS 5 silc B Hdisable B 1] ;

2. AR BE T, WA ZIRIE USB 2.0 PHY (U4, M) DTS # 7F ZH PHY X BB A port
W R HEC B Nenable IR7A&, LUE PHY K3/ 15 B A F Y port i Asuspend mode;

3. AMEFHE) USB il 48, KR4S DTS 1 fUBC & N disable B AT;

4. AME ) Combo PHY, XM [f) Combo PHY DTS i fific & 4 disable BRI ;

2.1.1 RK356x USB 2.0/3.0 % 1) 8% £t o, & Th #6421l

RK356x USB 2.0/3.0 ## il #2 it H & VDD _LOGIC, JH USB 3.0 #%il %% 5 PCIE/SATA/XPCS — 21 Ffi
O F B power domain PD_PIPE, A DAMR#E USB 3.0 £ L (0 TAEHS#L, sha&4%H] PD_PIPE [IJF%, A
FAEK USB 3.0 5 25 I Dh#E. {H USB 2.0 #5# 237% 4 power domain.

FEE ML, RK356x Linux W B4 50 HF USB 3.0 OTG ) PD_PIPE #1437, LUK 3 #F USB Host
auto suspend e (48 USB Host # I AATfI 75, Host # M 2% A 3EN suspend (RIIFEIRTE)
BETFF R 3 AN F6E USB 2.0/3.0 45 1l 85 (10 Theda il 44T U838 A

WP EATFEMHTA R USB #:110, @iNENZT, KRS USB #8251 DTS BLE A
disable, LLFEAK USB #2421 Th#E. 1 Fj2 disable USB 2.0 Host 2 F1 USB 2.0 Host 3 (K] )51

&usb _hostO _ehci {
status = "disabled";
i

&usb _hostO ohci {
status = "disabled";
i

&usb_hostl ehci {
status = "disabled";
i

&usb_hostl ohci {
status = "disabled";
}i

2.1.2 RK356x USB 2.0 PHYs £t B8 & Th#E 5 i)

RK356x fL% 2 /> USB 2.0 Combo PHY. ', USB OTG F1 USB Host 1 {#HUSB 2.0 Comb PHY 0;
USB Host_2 1 USB Host_3 {#i /] USB 2.0 Comb PHY 1. 4 —> USB 2.0 Combo PHY {7 =¥
3.3V, 1.8V 0.9V, WIF#E 3 AR,

B R, SEBREEgE R, X = R R Y B A BCE AR TR B ME. (R R K ot b
TEB£10%) , #HATRE FEUSB E#E R

# 3 USB2.0 PHY power supplies
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Supply Voltage Min Typ Max Unit
USB_AVDD 3V3 3.0 3.3 3.6 \%
USB_AVDD_1V8 1.62 1.8 1.98 \%
USB_AVDD 0V9 0.81 0.9 0.99 \%

1
|
USE3 _AVDD 0V% VDDA _OV9
USB2.0 Power - 5
(for OTG_0 and HOST_1) . Y | m1400 4 2 0.1R 1% ?
- - USE_AVDDL OV 1 w0203
USB3_AVDD 1V8 | VCCA_1v8
Q I
o ftais | R140Z 1 2 0.1R 1%
USB_AVDD1_1VE ROZ03
USE3_AVDD_3V3 : VCC_3v3
i 1818 cr I rig0e 1 2 0.1R 1%
USB_AVDDL_3V3 1 EGIIE]
[ cte0n 7| cra0z 7| c1403 )
100nF =—100nF ——100nF
MULTI PHY U S xsr ] wsm | xm :
(8S for USB3.0 HOST or SATA3 1) v v vy
- co201 | coz01 | co2o01
3 USB 2.0 Comb PHY 0 (for OTG and Host 1) fit i H1 %
D000V
USB2.0 HOST
USBZ_HOSTZ_DF ::éé gggssf_”“‘“z_'-“? 90 Ohm £10%
USEZ_HOSTZ_DM BB _EDETZ D
USEZ_HOST3_DP 3{:22 g;gssf_u'}s?_“ 90 Ohm £10%
USEZ_HOST3_DM ER: _EDSTI_ DM
UsE2_AVDD_0va | VDDR_OV3
' I
= avnn oo BEB RL401 1 2 0.1R_1%
USBZ_AVDD_OVO : T
DSBZ2_AVDD 1VE 1 VCCA_1VE
_AVDD - -
PR ] | mi03 2 0.1R 1% T
USE2_AVDD 1VE T e
USBZ_AVDD_3V3 : Voo 3vi
i
usez_avon_avs 20 ? §BM05 i 2 0. 1
Cld04 Cl405 Cl406 1
okl ! 100sF | 100aF | 100ar |
BGAG3E_GSRxESRxASRI S s ——wsan  ——use |
10v 1o0v wv |
™ cozor | cozor | cozon g
i - i
i

4 USB 2.0 Comb PHY 1 (for Host 2 and Host_3) ftH1 Hi i

FHLJE, USB 2.0 Comb PHY HERIAE B &4 T IE% TAERPIRA, B FEELE USB PHY RS, R shASTh

Fefsh (PHY REIS &SR , o WiJT USB PHY [IfftH . 752 E &2, USB 2.0 Comb PHY 0
F T USBOTG, BEAZD>FTREZR USB TEE /4 AIThEE, FTLL USB 2.0 Comb PHY_0 fJfit B — &

REEWT .

TE RK356x SEFRIF= A, —F0 WL USB 2.0 PHY WIS 5 2 -

P R B EE USB OTG MRk, A7 % USB 3.0 Host_1/USB 2.0 Host_2/USB 2. 0 Host 3, #i¥ USB 2.0
PHY Ih#EILALI T

1. Z£A#% DTS 1, disable u2phy0_host 5 £

HIZ, &%t PHY X3 1 probe WiAEH, AT u2phy0_host [HI4AM, FE u2phy0_host ZhFEHY
pii

2. 7T USB 2.0 Comb PHY 1 e
WRE S (RELEHR TR, % Comb PHY 1 ) = B4 s B



1000V

UsSBZ.0

{for HOST 2 and HOST 3)

USE_HOSTZ DP
OSE_HDSTZ OM

USE_HOSTS_DP
OSE_HDSTI_OM

USE_RWVDDZ_OWH 114

1J3

USE_RWDDZ_1WE

1J2
USE_RWDD2 3W3

EE]
BGASES 15RSx14RAx0RFD

& 5 USB 2.0 Comb PHY 1 (for Host 2 and Host_3) W - {}t F H %

[A>4 Comb PHY 1 %f—-> USB 2.0 Host2 Al USB 2.0 Host3, JTLA, #fh B EANASK A DTS, 470

disable 4% DTS W1/ PHY 5 £ u2phyl host 1 u2phyl otg, LK X} [ USB 2 i 8% 45 & usb_hostl ehci
Al usb_hostl ohci, Z% HikUlF:

&usb_hostl ehci {
status = "disabled";
bi

&usb_hostl ohci {
status = "disabled";
}i

&u2phyl host {
status = "disabled";

}i

&u2phyl otg {
status = "disabled";
bi

TR NE R &, 7€ USBPHY AMHEFEN T, WHREFA disable NiZ DTS H PHY X M) USB il
B, B SRNAIIALE, RIELE USB 6|2 vIaa1k, X5 N )87 log 1R -

1.240101] ohci hcd: USB 1.1 'Open' Host Controller (OHCI) Driver
1.241896] ohci-platform: OHCI generic platform driver

1.242698] ohci-platform f£d8c0000.usb: Generic Platform OHCI controller
1.243686] ohci-platform £d8c0000.usb:
number 3

—_ = = —

new USB bus registered, assigned bus



2.1.3 RK356x USB 3.0 PHYs fit B8 & Th#E 5 i)

RK3566 USB 3.0 Host_1 1 ff USB3/SATA/QSGMII Combo PHY 1 (X b Ji= B B w1 () MULTI_PHY1 );

RK3568 USB 3.0 OTG f# ff USB3/SATA Combo PHY 0 (¥} 5 #E & () MULTI_PHYO0 ), USB 3.0 Host 1
f#i Fil USB3/SATA/QSGMII Combo PHY 1 (X b JELHE & ) MULTI_PHY 1);

RK356x MULTI_PHYO/MULTI_PHY I/MULTI_PHY?2 i Fl FFE AL B B, R 6 Ao, A P it
Hi: 0.9V Al 1.8V, XXk it e S A LR ZEKR, 1S53 4.

# 4 USB 3.0 Combo PHY power supplies

Supply Voltage Min Typ Max Unit
MULTI_PHY AVDD 1V$§ 1.62 1.8 1.98 %
MULTI PHY AVDD 0V9 0.81 0.9 0.99 \%
MULTI PHY Power
(for MULTI PHY U § and P §) MULTI_PHY_AVDD_0VS VDDA_OV9
- - Q
MULTI_PHY AVDD_OV9 K18 e 2 202[5}? 2 ?
MULTI_PHY_AVDD_1V8 VCCA_1va
N BTSN T R1411 1 2 0.058 1%
MULTI_PHY_RVDD_1V8 EUER
j_c'_aw? | cia08 7| cra09 :I_lel‘_ﬂ
100nF =100nF = —4.7uF 4.7uF
R3566 X5R X5R X5R X5R
BGASE5_ 15R50x14R40x0RI0 oty Y v Y elav 6w
c0201 c0201 _ c0402 co402

K 6 RK356x Multi PHY's £t A1 L %

O R, =4 MULTI_ PHYO/MULTI_PHY I/MULTI_PHY2 ERilkbF TAEIRZS . 7E UBoot 1, £l
A BCE =AY PHY & T reset IRZS, LAOREF PHY 4T &ACTI#E. #EANIZ)E, USB
3.0/SATA/PCIE/QSGMII %l %8 8K 521 i rockchip combphy init() B HURE i PHY Y reset.

24 Combo PHY T{E{E USB 3.0 mode I, PHY [{] PIPE state (PO/P1/P2/P3) Hi USB 3.0 2l 2315/ 5 h %
Hl, WAEAFB TS, shadt AALR H PO/P1/P2/P3 state. L&, USB 3.0 Host AR 4f AE{T USB #%
% F, U PIPEALT P3 state; i A\ U3 disk B, N1)4:E] PO state; 442 USB 3.0 HUB i, HZ HUB 1)
AT LA He At USB #1%, U PIPE state 2 H 3 A\ P3 state. 44 USB #}&4fi AUSB3 HUB, |
PIPE state YJ°4 PO. (7£: PO NIEHR TAERZAE, P3 ANHIKINFEIRE)

24 Combo PHY RAFAEATIhREAS BT, @EANAENAZ DTS 1, BXF [ USB 3.0 #2881 PHY 5 &
disable, PAfRIE PHY AT HBAKIHFEIRAS . DTS WELE 71k, 1HS% FTTRK356x USB DTS Jit & .

2.2 RK3566 USB 2.0 OTG Micro-B % [ B 4 B B%

RK3566 USB 2.0 OTG Micro-B # DT EEES U R 7. 8+ 9, 5 Rockchip HAhT 4 1 SDK A LK)
USB 2.0 OTG HEiHZRML, Hitk, X EARVEAA 9% it HEE,

A= HR R

1. DP/DM 4045 Al 42 2.2 Q HBH, $2% DP/DM [$TE/Piiff g

2. ISR ESCFF USB Device sl f A1 78 2R AT D RE, W VBUSDET i — & #23% 4% %] USB
Micro#% 1 ;

3. WIARA T B3 HF USB Device SRRl AN 78 2R AU D BE, v BA S VBUSDET M0 & 2 hir 5
B 3.3V ol B (R E R 3.3V). H1F RK356x Maskrom USB [ AK# T VBUSDET 15 5
B, FrLLEI{#E VBUSDET &%, Maskrom USB /38R A] LAIE # TAF 3 T %5 & 4F
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U1000U

90ohm * 10%
B2 . T s o R37 o ,
usB2.0 060 o5 o7 o Dg et

USB_OTGO_VBUSDET

USB_OTGO VBUSDET
(Download Port) . KUsk_0T60_
USB_OTGO_ID USB_OTGO_ID 25

c1400
| 100nF

7 RK3566 USB2.0 OTG Pins

ZSDD = =
SDS341N -
SD0402
R2502 z 12 2R5‘k RO4 uz U 'l‘l__ GND & o
USB_0TGO_DP I i 5 1

55 3 oe 32501
————— _|m..  USB2.00TG
:chsou bl
10uF = =
0603
il 10V
X5R
¥ 8 RK3566 USB2.0 OTG Micro-B 1
USE OTGD VBUSDE ]
USE OTGD VBUSDET o 82500 1, A a2 Rg§02 5% OVCCSVD_USE_0T6
—
R2501
15K
5%
RrD402
USE OTGD ID RZ504 1 2 100R 5% _ USE OTGOID
NN a0z
02503
ESD5341N
EsD0402
o~
VCC5V0_UsBe VCC5V0_USE_OTG
Q
R2508 1 2 DR 5%

AN

|l__

ROBOS
U2500 - CM2500
C2502 SYBZB0AAC 120uF C2503 RZ510
2 | 1 1uF 5 1 SVPF 100nF 10K
.|| r . ™ vouT

X5R 10V - Ve 20V ~) X5R 5%
o402 GND 2 ||' - E C& 1o0v - RD4DZ2
GND “ !
co40z
USE OTG EWEEN H GPIOD RS 1 3
- - - T EN oce =5 == =
- S0T 23 © -
R2511 R251Z2
4.7K
5%
RO402 RrO402
o o

& 9 RK3566 USB2.0 OTG VBUS i1 OTG_ID ] Hi %

2.3 RK3566 USB 2.0 OTG Type-C 2 5844 . %

RK3566 #2fit T USB 2.0 OTG Type-C £z [ EF K S % Wit . fEI%HEEEIRITH, Type-C #:M11H
DP1/DM1 1 DP2/DM2 B #2425 RK3566 A ) USB_OTGO DP/USB_OTGO DM, Ft LA 75 Zka il
Type-C W IE [ ifi. HLEG ST HE 5 Tl CC1/CC2 1l UFP/DFP 257! (X} USB Device/Host
mode) , ZHE 12, CC Kl B AV IR FE L 5T USB Type-C Specificationt!] SCR4H14 3.5.2 USB
Type-C to USB 2.0 Standard-A Cable Assembly F1 3.6.1 USB Type-C to USB 3.1 Standard-A Receptacle
Adapter Assembly 1T HITE :

1. Type-C to USB 2.0 Standard-A Cable, Pin A5 (CC) of the USB Type-C plug shall be connected to VBUS
through a resistor Rp (56 kQ + 5%) ;
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2. Type-C to USB 3.1 Standard-A Receptacle, Pin AS (CC) of the USB Type-C plug shall be connected to
GND through a resistor Rd (5.1 kQ + 20%);

U1000U
90ohm * 10%
USBZ . 0 OTG 0 USB_OTGO DP :g; USB_OTGO_DP 25
- USE_OTGO_DM USE_OTGO_DM 25 I
HS/FS/LS :
USB_OTG0_ VBUSDET * USB_OTGU_VBUSDET
(Download Port) - ] <
R N Y (USE_0TGO_ID 25 ] c1400
USB_OTGO_ID SRS g | 100nF
10 RK3566 USB2.0 OTG Pins
B D2500
ESD5341N
ESD0402
R2502 2 1 2.2m5% ROS0Z | ;s E;i GNDI
USB_OTGO_DP 7 T 12500 ! gsg :gggg; l'—:s pe GND
USB_OTGO_DM D

1 a3 _RE2 0405 . I VBUS
Tres03 2 1 2.2rSs ROG0Z] |

2504

ESDS341N

ESD0402

c22502 c2500 "~ 28 | 5802
100nF| 10uF 2515 seuL

H
ol
-

KSR 0503 cc2 BS |
10V 107 ccl A5 | “-2
codo2| xse £0603 - |«

2

= = E M

PSURL610DNV07/RSDES 35MA/BTRDOGBE00A.

USB16-3180016-CE059-RA
USB_TYPEC_115H0
32501

11 RK3566 USB 2.0 OTG Type-C [

vee_1va (USB_OTGO_ID
o -
PRSI M 68K , ZH A CORE I B T 15K x2Sl
vce_3v3 - R0201
] R2 5%
100
- anm [E} 02501
R2506 % WNM2016-3/TR
; 68K DNPYORA0201 5%
1 R2509, 2 R0402
DNP/CI 0201 5 i 1% SOT—23
cc1 H—l |E} 02502
3 % 1 2 R250% 1 - WNM2016-3/TR
cc2 - 0 291 5% K R2504 -
R0402 20K czsm or b3
1 R2510, 2 | D2516 1% 0402 1uF
DNP/ORROZ0T 53 SOT 23 c0603
BAT54A

12 RK3566 USB 2.0 OTG Type-C CC & F i
Note:

1. RK3566 5 /1 A #5 USB_OTGO_ID A5 ERiHL & 1.8V, P FduFFH 155K ohm;

2. 23#H N Type-C to USB 2.0 Standard-A Plug cable I, cable f CC 255 43| VBUS 5V, fRilE
USB_OTGO_ID A& H-F, Kk USB 2.0 OTG L{ET Device fi=;

3. 3446 A\ Type-C to USB 2.0 Standard-A Receptacle cable i, cable ] CC &35 F$7%] GND,
USB_OTGO_ID &7 FIMKHLF, Kk USB 2.0 OTG A4 ID 17, P14k Host #15;

2.4 RK356x USB 2.0 Host Type-A 1% [ 584 63, %

RK356x USB 2.0 Host Type-A 43 FIffi {4 FL & 1 F & 13 Ff1E 14 FizR, 5 Rockchip HoAt“F 4 ) SDK H1# i
1) USB 2.0 Host FLERBCTTRL,  [RItL, X BUATEAA/ 4 A B et SR B

TEE RS, W™ 5 EAMEA USB 2.0 Host, #2iXWrJT USB 2.0 Host PHY ik, HAKITVESH &
FRK356x USB 2.0 PHY's {fEH1 f2 DUFES= i KB 5 1 B S 15t
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01000V

USB2.0 HOST
R2
USBZ_HOSTZ_DF |27 S se2_most2 02 90 Ohm £10%
USB2_ HOST2 DM SB2_HOSTZ DM
o T2
usa2_sost3_op |5 < sz vosT3 0P 90 Ohm £10%
USB2_ HOST3 DM SB2_HOST3 DM
USB2_KVDD_OVS | VDDR_OVS
o I
I . 4] | R1401 1 2 0.1R 1% ?
USB2Z_AVOD_0VY
- . [ ROG03
USB2_AVDD_1v8 | veea_1ve
O I
I Rri4o3 0.1R 1% ?
USB2_RVDD_1V8 £2 ] Lt E0E03
|
USB2_AVDD_3V3 I vee_3vs
I
o | P10 T , R1405 1 2 0.1R 1%
USB2_AVDD_3V3 ¥ ROB03
C1404 c1405 cl406 !
LT ~| 100nF ™| 100nF ~| 100nF !
BGAS36_ESRxE5Rx45R1_S ®5R  ——xsR  ——xse |
10V 10V v |
cozor | cozor | cozon g
—_— — _ '
= = - [
K 13 RK356x USB 2.0 Host pins
USB2_HOST2_DP — —_— e USB2_HOST2DP ‘le*q CNJ—.
| | L—Z“N\'?; | £l IPY
USB2_HOST2_DM 1 Ay v 3 BP2 0405 ‘ USB2_HOST2DM 2 ‘ USBZ-O HOSTZ
R2526 2 1 2.2R5% R0402 R b= -.
eesvo_use20_nost 10— oy @ >

D2513
ESD5341N
E5D0402

ESD0202
J2503
USB20_TEYEA 01

USB20R4_USE_AF_01_001

i
D2514
ESD5341N

e

14 RK356x USB 2.0 Host 2 1

2.5 RK3568 USB 3.0 OTG Type-A # 0584 6 1%

RK3568 USB 3.0 OTG Type-A 4% I H WK 15, B 16 A 17 Fis. X Rl BETHT 5 29 28
$2LTEE Micro USB 3.0 RSf/hh, R H 7 {42 USB A& {HER miAE, BA 3CFF USB3_OTGO_ID [HAll,

K e Tk R B 20 Y04 OTG Host mode, 75 B @I A VI # mode, V#4555 RK356x USB
OTG mode P4, WHEAEN T, USB 3.0 0TG ERiAZALE N OTG mode, X41E°N Device mode iEH;
PC Itf, USB JXa3CHF H a9 Device mode. WIREIER: USB 43 (WU #) I, FFZHAF 55 il
YI# 4 Host mode. 2475 M Host mode 1]# [l Device mode I, [FIFE TR B RT3

TEE R SE, AL USB 3.0 45t (41 USB 3.0 ALHAE AL AT USB 3.0 Camera) X LAE R E KRB &, A
L4 USB 3.0 OTG 1F Host mode i, FHEAE VBUS ROMLH FEIRIES] 1A LLE, WE 17 fios, BEES A
SY6280AAC % FRRAC BN 1.446 A, B KEB4> USB 3.0 #M & TAE IR R

EE LIPS E e

1. DP/DM 40437 $#2 2.2 Q HFH, 2= DP/DM MIHL /i fae /1;

2. IR ESCFF USB Device s AI 78 2R AT M D RE, W VBUSDET JH— & #23% 4% %] USB
Type-A #2115

3. WIRASTE ZL 3 FFE USB Device ARG IIFI 78 RS Th AL, BT LAAVF VBUSDET Rl & +i7 i
B 3.3V ol B (R E R 3.3V). H1T RK356x Maskrom USB [{EEAK# T VBUSDET 15 5
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FR I, FrLARI{E VBUSDET & %¥, Maskrom USB {598 7] LAIE # TAE 3 T 25 [&4F
4. USB3_OTGO ID KAffH, BasHinl, &H NHHiEE 1.8V,

90 Ohm *10%

U1000U
USB3.0 USB3_0TGO_DP
OTGO_HS/FS/LS vsB3_oneo_ou

USB3_OTGO_VBUSDET

(USB Download)

USB3_OTGO_ID

227 SB3_OTGO_DP
P28 SB3_OTGO_DM
M24

MULT I_PHYO /1/2
USB3.0 OTGO__SS
and SATAQ Mux

USB3_OTGO_SSTXP/SATAQ TXP
USB3_OTGO_SSTXN/SATAQ_TXN

USB3_OTGO_SSRXP/SATAD_RXP
USB3_OTGO_SSRXN/SATAD_RXN

R28 USB3_OTGO_SSRXP
R27 USB3_0TGO_SSRXN

15 RK3568 USB 3.0 OTG Pins

1 2.2Rs% R0402
USB3_OTGO_DP

USB3_OTGD_DM 2 0405

1 2.2Rst R0402

USB3_OTGD_SSRAN R2505

2 O0R_5%
RD201
2 O0R_5%
RD201

USB3_OTGD_SSRXP R2506 1

USB3_OTGO_SSTXN

R2509 1 2 OR_ 5%

R0201

USB3_OTGO_SSTXR

Note:

USB3. 01 5 HIESDA fiE fif {F 44w
U RS 21 0 2B A 7] TR o

Cj<=0.4pF

16 RK3568 USB 3.0 OTG Type-A #1

10v
R2507 1 2 OR 5% €2500 1 2_100nF X5R L
ECH €201
€2501 1 2_100nF XSR
C0201

D2501
ESDS311X
ESD0402

D2502
ESDS311X
ESD0402

USB3_OTGODR

USB3_OTGODM

D2504

{USB3_OTGO_VBUSDET

]
[ I
: 1400
L23 c
B3 OTGO_ID ]
{USB3_0TGO_ } | 1o0m
100nF 100nF 100nF |
o ¥R XSR xse |
10v 10v wv |
0201 0201 0201 §
= = = ]
]
128 SB3_OTGO_SSTXP 90 Ohm *10%
127 SB3_OTGO_SSTXN

90 Ohm £10%

ESD5341K

ESD0402 = 1

'USB3_0TGODP

USB3_OTGUDH

USB3.0 OTG

'USB3_OTGOSSTXN

VCC5V0_USB3 ﬂ_o'n;no_J

10v

D2505

USB3_0TGOID

USB30_AF_SMT_THF
USB30_AF_SMI_THF

'\”——cw Nt

ESD5311%

TSE3_OTGODE

ESD0402

TSE3_OTGODH

VCC5V0_USB30_0TG00-

2501 = =
USB20_miero
USB20Micros_MU0S_10MGE_T



USB3 OTGO VBUSDET
- o R2500 1 oA A2 ;g’:oz 3% OVCCS5V0_USB30_OTGO
-
R2501
15K
53
.| roaoz
USB3 OTGO ID R2504 1 2 100R 5% USB3 OTGOID
NNV 40z T
D2503
ESD5341N
ESDD402
o
VCesvo_use VCCSVO Usnau 0160
(@
R2508 1 2 OR 5%
VNN R85
—
c2502 U2500 c2503 c2504 R2510
| 2 [| 1 1uF s [ - 1 120uF 100nF 10K
[T x5® 10v IN vOuT VEF %SR 5%
coq0z 2 207 107 RO402
GND Il' e e cos0z
£
USB_0TG PWREN H GPIOO A5 1 3 -
— = = » EN OCB — S =
— — - = =
SY62BOAAC
R2511 soT_23 5 R2512
DNE 4.7K
5%
RO4DZ 02

™

.|| 2

17 RK3568 USB 3.0 OTG VBUS #1 OTG ID #% | Hii%

2.6 RK3568 USB 3.0 OTG Type-C 2 O A8 65 1%

RK3568 SDK A $2fit USB 3.0 OTG Type-C 4 L IE -S4 Wi . WBRIF R FHBE LR ZED, FEE
RK3568 USB 3.0 OTG Al Type-C % [ ]34 Jii—A> USB 3.1 Switch :t% /7 (41 FUSB340) f1—A> CC i#{3
A (1 FUSB302) .

2.7 RK356x USB 3.0 HOST Type-A 2 15 {4 B8 2%

RK3566/RK3568 USB 3.0 HOST Type-A % Al {4 HL i 55 Rif 1] & 715 RK3568 USB 3.0 OTG Type-A £ [1fili{f
Hik FEAR—FE, AFE SLET RK3566/RK3568 USB 3.0 HOST ¥4 VBUSDET pin #1 ID pin. HL#& 111
WEE, E5% RK3568 USB 3.0 OTG Type-A 42 I # - HL% .

90 Ohm *10%

USB3.0 - <53 rosT1
~ B3_HOST1_DP
HOST1_HS/FS/LS it IE7D >§ ;;saa HOSTI DM
USB3.0 HOST1_SS and SATAl
and QSGMII MO Mux
USB3_HOST1_SSTXP/SATAL TXP/QSGMII_TXP MO 3‘33 ;;SB3_H03T1_SSTXP 90 Ohm *10%
USB3_HOST1_SSTXN/SATAL_TXN/QSGMII_TXN_MO SB3_HOST1_SSTXN

90 Ohm £10%

USB3_HOST1_SSRXP/SATAL RXP/QSGMII_RXP_MO
USj3 HOST1 SSRXN/SATAL _RXN/QSGMII_ RXN MO

Uz8 USB3_HOST1_SSRXP
uz27 SB3_HOST1_SSRXN

18 RK356x USB3.0 HOST! Pins
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D2507 02508
ESDS341N  ESDS311X
ESD0402 ESD0ADZ

R2513 2 L 2.2R5% R0402

USB3_HOST1_DP 2 YV 1as01 ~| wuse3 HosTipe a
AANTRE

USB3_HOST1 DM

T

USB3_HOSTIDM

USB3.0 HOST1

USB3_HOST1_SSRXN R2519 1 2 OR_ 5% uss‘!_j—lucsr STTRE | — "BU —-

USB3_HOST1_SSRXP R2520 1 2 st

VCC5V0_USB30_HOST:

1ov

USB3_HOST1_SSTXN R2521 1 2 OR_5% 2508 1 2_100nF X5& USB30_AF_SMT_THF
RO0Z01 €0201

USB3_HOST1_SSTXP R2522 1 2 OR 5% c25091 [| 2 100mF x38

RO0Z01 | 1

10v

32502
USB30_AF_SMT_THF

Note: D2511 }E D2512
USB3. 05 S IESD A A i dn 0T A AR
Q01575 457 8 L o 25U A [ RS o o

Cj<=0. 4pF T

19 RK356x USB3.0 HOST1 Type-A $%11

VCC5VO0_USB VCC5VO_USB30_HOST1
Q (@]
R2514 1 2 OR_ 5% _
VNN o805
-
C2505 U2501 | c2507 C2506 R2516
'H 2 || 1 1uF [ - 1 __ |+ 120uF 100nF 10K
[T %5 1oV In vouT —T~SVEF ~| xsR 5%
co402 2 h' o 20v 10V .| moaoz
GND E_C6 0402
USB_HOST PWREN H GPIOQ A6 1 3
= = — *= EN OCE — —— —
- SY6280RAC -
R2517 S0T_23_5 R2518
DNP 4.7K
5%
RO402 20402
™

20 RK356x USB3.0 HOST1 VBUS #54i] H #%

3. RK356x USB DTS it B

RK356x USB i M HA ZREALHIRE S, JCHZ RIEZ A USB OTG M [REFF LS, LA E A4
USB 3.0/SATA/QSGMII Combo PHY E K R, Kk, @UUTF R E BEAEFMAE R B ik sEat b, 1F
HRRCE USB AHCHI# ] #5F0 PHY 9 DTS 75 55

AR USB DTS ML E v, %A Ui USB #5428 41 PHY IKEN. IR ITAEFTE T
USB £ 42F1 PHY H93E401 11, 15%% SDK [f) USB FJF & 4552,

3.1 RK3568 USB #2831 PHY DTSI i &

RK3568 USB ###4fll PHY 1) DTS 40T B 77, 1% 5% jy % sckyl4-101,

W ARAY & DTSI H USB #5448 F1 PHY AH 20 ) 3 25 5

/* USB 3.0 OTG/SATA Combo PHY 0 */
combphy0 us: phy@fe820000 {
compatible = "rockchip, rk3568-naneng-combphy";
reg = <0x0 0xfe820000 0x0 0x100>;
#phy-cells = <1>;
clocks = <&pmucru CLK PCIEPHYO REF>, <&cru PCLK PIPEPHYO>,


af://n626
af://n629

<&cru PCLK PIPE>;

clock-names = "refclk", "apbclk", "pipe clk";
assigned-clocks = <g&pmucru CLK PCIEPHYO REF>;
assigned-clock-rates = <24000000>;
resets = <&cru SRST P PIPEPHY(0>, <&cru SRST PIPEPHYO0>;
reset-names = "combphy-apb", "combphy";
rockchip,pipe-grf = <&pipegrf>;
rockchip,pipe-phy-grf = <&pipe phy grf0>;
status = "disabled";

bi

/* USB 3.0 Host/SATA/QSGMII Combo PHY 1 */

combphyl usqg: phy@fe830000 {
compatible = "rockchip, rk3568-naneng-combphy";
reg = <0x0 0xfe830000 0x0 0x100>;
#phy-cells = <1>;
clocks = <&pmucru CLK PCIEPHY1 REF>, <&cru PCLK PIPEPHY1>,

<&cru PCLK PIPE>;

clock-names = "refclk", "apbclk", "pipe clk";
assigned-clocks = <&pmucru CLK PCIEPHY1 REF>;
assigned-clock-rates = <24000000>;
resets = <&cru SRST P PIPEPHY1>, <&cru SRST PIPEPHY1>;
reset-names = "combphy-apb", "combphy";
rockchip,pipe-grf = <&pipegrf>;
rockchip, pipe-phy-grf = <&pipe phy grfl>;
status = "disabled";

}i

/* USB OTG/USB Host 1 USB 2.0 Comb PHY 0 */

usb2phy0: usb2-phy@fe8a0000 {
compatible = "rockchip,rk3568-usb2phy";
reg = <0x0 0xfe8a0000 0x0 0x10000>;
interrupts = <GIC_SPI 135 IRQ TYPE LEVEL HIGH>;
clocks = <&pmucru CLK_USBPHYO REF>;
clock-names = "phyclk";
#clock-cells = <0>;
assigned-clocks = <&cru USB480M>;
assigned-clock-parents = <&usb2phy0>;
clock-output-names = "usb480m phy";
rockchip,usbgrf = <&usb2phy0 grf>;

status = "disabled";

u2phy0 host: host-port {
#phy-cells = <0>;
status = "disabled";

}i

u2phy0 otg: otg-port {
#phy-cells = <0>;
status = "disabled";
}i
}i
/* USB Host 1/USB Host 2 USB 2.0 Comb PHY 0 */
usb2phyl: usb2-phy@fe8b0000 {
compatible = "rockchip,rk3568-usb2phy";
reg = <0x0 0xfe8b0000 0x0 0x10000>;
interrupts = <GIC_SPI 136 IRQ TYPE LEVEL HIGH>;
clocks = <&pmucru CLK USBPHY1l REF>;
clock-names = "phyclk";
#clock-cells = <0>;



rockchip,usbgrf = <&usb2phyl grf>;

status = "disabled";

u2phyl host: host-port ({
#phy-cells = <0>;
status = "disabled";
}i

u2phyl otg: otg-port {
#phy-cells = <0>;
status = "disabled";
}i
bi
/* USB 3.0 OTG controller */
usbdrd30: usbdrd {
compatible = "rockchip,rk3568-dwc3", "rockchip,rk3399-dwc3";
clocks = <&cru CLK USB30TGO REF>, <&cru CLK USB30TGO SUSPEND>,
<&cru ACLK _USB30TG0>, <&cru PCLK_ PIPE>;
clock-names = "ref clk", "suspend clk",
"bus clk", "pipe clk";
#address-cells = <2>;
#size-cells = <2>;
ranges;

status = "disabled";

usbdrd dwc3: dwc3@fcc00000 {
compatible = "snps,dwc3";
reg = <0x0 Oxfcc00000 0x0 0x400000>;
interrupts = <GIC SPI 169 IRQ TYPE LEVEL HIGH>;

dr mode = "otg";

phys = <&u2phy0 otg>, <&combphy0 us PHY TYPE USB3>;
phy-names = "usb2-phy", "usb3-phy";

phy type = "utmi wide";

power-domains = <&power RK3568 PD PIPE>;
resets = <&cru SRST USB30TGO>;
reset-names = "usb3-otg";
snps,dis_enblslpm quirk;
snps,dis-u2-freeclk-exists-quirk;
snps,dis-del-phy-power-chg-quirk;
snps,dis-tx-ipgap-linecheck-quirk;
snps, xhci-trb-ent-quirk;
status = "disabled";
bi
}i
/* USB 3.0 Host 1 controller */
usbhost30: usbhost {
compatible = "rockchip,rk3568-dwc3", "rockchip,rk3399-dwc3";
clocks = <&cru CLK_USB30TGl REF>, <&cru CLK USB30TGl SUSPEND>,
<&cru ACLK USB30TGl>, <&cru PCLK PIPE>;
clock-names = "ref clk", "suspend clk",
"bus clk", "pipe clk";
#address—-cells = <2>;
#size-cells = <2>;
ranges;

status = "disabled";

usbhost dwc3: dwc3@£fd000000 ({

compatible = "snps,dwc3";



reg = <0x0 0xfd000000 0x0 0x400000>;
interrupts = <GIC_SPI 170 IRQ TYPE LEVEL HIGH>;
dr_mode = "host";
phys = <&u2phy0 host>, <&combphyl usq PHY TYPE USB3>;
phy-names = "usb2-phy", "usb3-phy";
phy type = "utmi wide";
power-domains = <&power RK3568 PD PIPE>;
resets = <&cru SRST USB30TG1l>;
reset-names = "usb3-host";
snps,dis enblslpm quirk;
snps,dis-u2-freeclk-exists-quirk;
snps,dis-del-phy-power-chg-quirk;
snps,dis-tx-ipgap-linecheck-quirk;
snps, xhci-trb-ent-quirk;
status = "disabled";
}i
bi
/* USB 2.0 Host 2 EHCI controller for high speed */
usb _host0 ehci: usb@fd800000 {
compatible = "generic-ehci";
reg = <0x0 0x£fd800000 0x0 0x40000>;
interrupts = <GIC_SPI 130 IRQ TYPE LEVEL HIGH>;
clocks = <&cru HCLK USB2HOSTO0>, <&cru HCLK USB2HOSTO ARB>,
<&cru PCLK USB>, <é&usb2phyl>;
clock-names = "usbhost", "arbiter", "pclk", "utmi";
phys = <&u2phyl otg>;
phy-names = "usb2-phy";
status = "disabled";
bi
/* USB 2.0 Host 2 OHCI controller for full/low speed */
usb_host0 ohci: usb@fd840000 {
compatible = "generic-ohci";
reg = <0x0 0xfd840000 0x0 0x40000>;
interrupts = <GIC SPI 131 IRQ TYPE LEVEL HIGH>;
clocks = <&cru HCLK USB2HOST0>, <&cru HCLK USB2HOSTO ARB>,
<&cru PCLK USB>, <&usb2phyl>;
clock-names = "usbhost", "arbiter", "pclk", "utmi";
phys = <&uZphyl otg>;
phy-names = "usb2-phy";
status = "disabled";
}i
/* USB 2.0 Host 3 EHCI controller for high speed */
usb_hostl ehci: usb@£fd880000 {
compatible = "generic-ehci";
reg = <0x0 0xfd880000 0x0 0x40000>;
interrupts = <GIC_SPI 133 IRQ TYPE LEVEL HIGH>;
clocks = <&cru HCLK USB2HOST1>, <&cru HCLK USB2HOST1 ARB>,
<&cru PCLK USB>, <&usb2phyl>;
clock-names = "usbhost", "arbiter", "pclk", "utmi";
phys = <&u2phyl host>;
phy-names = "usb2-phy";
status = "disabled";
bi
/* USB 2.0 Host 3 OHCI controller for full/low speed */
usb hostl ohci: usb@fd8c0000 ({
compatible = "generic-ohci";
reg = <0x0 0xfd8c0000 0x0 0x40000>;
interrupts = <GIC_SPI 134 IRQ TYPE LEVEL HIGH>;



clocks = <&cru HCLK USB2HOST1>, <&cru HCLK USB2HOST1 ARB>,
<&cru PCLK USB>, <é&usb2phyl>;

clock-names = "usbhost", "arbiter", "pclk", "utmi";

phys = <&u2phyl host>;

phy-names = "usb2-phy";

status = "disabled";

3.2 RK3568 USB 3.0 OTG to USB 2.0 only FC &

USB 3.0 OTG [ USB 3.0 PHY 5 SATA_0 %l # & H Comb PHY_0, 4 Comb PHY_0 L& %5 SATA_0
I, FFEME USB 3.0 OTG LAEFE USB 2.0 only 5, XfRif) DTS BLE W (3= 4 APHY B 3K 3 A H
M3 -

&usbdrd dwc3 {
phys = <s&u2phy0 otg>; /* & phys BMHREIH usb 2.0 phy T */
phy-names = "usb2-phy";
extcon = <&usb2phy0>;
maximum-speed = "high-speed"; /* BlE dwc3 6|8 X FF high speed */
snps,dis_u2_susphy quirk; /* BLE dwc3 #EHlESAZEHS) suspend usb2 phy */
}i

&combphy0 us {
rockchip,dis-u3otgO-port; /* MEE dwc3 0 #EHl# &S LEF high speed */

status = "okay":;

3.3 RK356x USB 3.0 Host to USB 2.0 only EC &

USB 3.0 Host /) USB 3.0 PHY 5 SATA 1/QSGMII #%#l#$ 45 f} Comb PHY 1, %4 Comb PHY 1 fd &%
SATA 1 i QSGMII i, 7% AE USB 3.0 Host T./F#£ USB 2.0 only #3X, XJ M) DTS BCHE 1T
(P2 FIPHY 13RS A H 8D -

&usbhost dwc3 {
phys = <&u2phy0 _host>; /* BLE phys JBHEREGIH usb 2.0 phy Fis */

phy-names = "usb2-phy";
maximum-speed = "high-speed"; /* BB dwc3 FEH|&&EZEF high speed */
status = "okay";

}i

&combphyl usqg {

rockchip,dis-u3otgl-port; /* BLE dwc3 1 #&EHil#H X high speed */

status = "okay";
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3.4 USB VBUS it B

Rockchip 74 (¥ USB VBUS %l L%, £ 84 =y =Bl

1. {8 GPIO 54| FE I Ao 5 0  Vbus SV L B EL R
2. ffiF PMIC (UIRK809/RK817/RK818) #iH Vbus 5V L HLJE

3. JFHUGE, B EEA Vbus SV BRI, AR ZEIFER], T USB Host #2115

RK356x SDK FEAF K245 1 MrZ, L RK3568 EVB [#] OTG M1 HOST M) VBUS Fi & i :

vce5v0 _host: vecS5vO-host-regulator {
compatible = "regulator-fixed";
enable-active-high;

gpio = <&gpio0 RK _PA6 GPIO ACTIVE HIGH>;

pinctrl-names = "default";
pinctrl-0 = <&vcc5v0 host en>;
regulator-name = "vcc5v0 host";

regulator-always-on; /* Host Vbus N¥HH, FrUACEEM AN requlator-always-

on */

}i

vee5v0 otg: vecbSv0-otg-regulator {
compatible = "regulator-fixed";
enable-active-high;
gpio = <&gpio0 RK_PAS5 GPIO ACTIVE HIGH>;
pinctrl-names = "default";
pinctrl-0 = <&vcc5v0 otg en>;
regulator-name = "vcc5v0 otg";

bi

&pinctrl {
usb {

vce5v0 _host en: vccbvO-host-en {

rockchip,pins = <0 RK_PA6 RK FUNC GPIO &pcfg pull none>;

}i

vceb5v0 otg en: veebv0-otg-en {

rockchip,pins = <0 RK _PA5 RK FUNC GPIO &pcfg pull none>;

}i

}i

/* VEE: host il vbus WEMHZE phy-supply */
&u2phy0 host {

phy-supply = <&vcc5v0 host>;

status = "okay";
}i

/* WFE: otg | vbus HEMRE vbus-supply */
&u2phy0 otg {

vbus-supply = <&vccbv0 otg>;

status = "okay";

}i

&u2phyl host {
phy-supply = <&vcc5v0 host>;
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status = "okay";
bi

&u2phyl otg {
phy-supply = <&vcc5v0 host>;

status = "okay";

4. RK356x USB OTG mode ¥ #: £y 4

RK356x SDK S Ffil i b Ik, s ¥ B USB 2.0/3.0 OTG Y # %] Host mode B¢ # Peripheral mode, Tfj
A% USB T/EHLER ) OTG ID P B# Type-C #2150

RK356x Linux-4.19 V)4 USB #5145 T4t Peripheral mode 8¢ Host mode 1] 7772

#1.Force host mode

echo host > /sys/devices/platform/fe8a0000.usb2-phy/otg mode
#2 .Force peripheral mode

echo peripheral > /sys/devices/platform/fe8a0000.usb2-phy/otg mode
#3.Force otg mode

echo otg > /sys/devices/platform/fe8a0000.usb2-phy/otg mode

5. 2% Uk

{Universal Serial Bus Type-C Cable and Connector Specification)
{Rockchip_Developer Guide USB_CN)

{Rockchip RK3399 Developer Guide USB_CN)

. kernel/Documentation/devicetree/bindings/usb/generic.txt

. kernel/Documentation/devicetree/bindings/usb/dwc3.txt

. kernel/Documentation/devicetree/bindings/usb/rockchip,dwe3.txt

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

I T N O N O

. kernel/Documentation/devicetree/bindings/usb/usb-ohci.txt
9. kernel/Documentation/devicetree/bindings/phy/phy-rockchip-naneng-combphy.txt
10. kernel/Documentation/devicetree/bindings/phy/phy-rockchip-inno-usb2.txt
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