Rockchip RK3576 USB Fk$5R

XHHRIR: RK-SM-YF-CO1

EFARAS: V1.1.0

HEA: 2024-10-09

XEE: D8z DE DRBEE BRAF
BRAEA

IR IR RS, WOHEFROERAE (‘FQ8", TE) AHEXEOEREFER. EEMRE
BUERIE. PJERME. BN, St FEBMENIFEAMEREEMAREERINERRRIE. &X
HIMENERESHNSE,

BTFERRAARKEMRE, RXEEEREEREEFBNNERT, FERHEITERRIEL.
Lo

“Rockchip” “Iad". “Ime SRR AR REMERR, FERABFRH.

AR BRI IR H R B A M s tnakists, MEZBRBEEMB.

hRIXERE © 202454 S EB FAR N B IR AT

BUSEMERTHE, FEEATPEIFA, ERRUMTATFEERED. EFFERTHHIHE
2B, HAFUEAFREE,

IO EFROBRAE
Rockchip Electronics Co., Ltd.
tat: REEEMNDEERNHEAX18S

F51b1 % www.rock-chips.com

ZPIRSHEIE: +86-4007-700-590
EPIRSEE: +86-591-83951833

EPIRSEHIFE: fae@rock-chips.com



af://n0
http://www.rock-chips.com/
mailto:fae@rock-chips.com

Fwa

AY

o

B

IR RK3576 USB 1R A5, BRRILF A EIERE RK3576 USB #THI25480 PHY BIRE{EEE
BRI&IH AN DTS L8, MUEFAEIRIEFEMAY USB A ER# TR IBIGIHIRRA L,

R B PR Zs
RK3576 Linux-6.1
REMR

Xt (F458) TEERTFUTIRIM:

FARZFIRM

REF R IR

B &R TA2)M

[EAARGES

BHA hRZs 5& {EER35ER
RRIE _—

2024-04-24 V1.0.0 THR HMRhRZs

2024-05-30 V1.0.1 RREIE {&1E usbdp_phy T =&

fE1E usb $ZHIE T R B R

202410-09 VAL RRIE o e C s i SEIR, SRS AW3S615



B

Rockchip RK3576 USB k15
1. RK3576 USB #=HI28F0 PHY &7
2. RK3576 USB Config Map
3. RK3576 USB FEfFEIERI&IT

3.1
3.2

3.3

USB #=llgs B M INFEE 1R
USB PHY B M INFEEIE
3.2.1 USB 2.0 PHY {EE R INGEE TR
3.2.2 USB 3.1 PHY {{EE R INEETE

3.2.2.1 USB 3.1/DP Combo PHY

3.2.2.2 USB 3.1/PCle/SATA Combo PHY
USB FEHFERERIZIT
3.3.1 USB2_OTGO_VBUSDET HEEi&it
3.3.2 Maskrom USB E3&i&it
3.3.3 USB2 ZiFMEERSTHIEBERIRIT
3.3.4 Type-C USB 3.1/DP £IfRERE(FEBES
3.3.5 Type-C to Type-A USB 3.1/DP W4 R
3.3.6 Type-C to Type-A/Micro USB 2.0/DP F&E{+Fa &
3.3.7 Type-A USB3.1 OTG1 FE{HEEEK

4. RK3576 USB DTS L&

4.1
4.2
4.3
4.4
4.5
4.6
4.7

4.8

USB & F 4k DTSI Bi &
Type-C USB 3.1/DP £If#E DTS &
Type-C to Type-A USB 3.1/DP DTS Big&
Type-C to Type-A/Micro USB 2.0/DP DTS Fc&
Type-C USB 2.0 only DTS B2&
Type-A USB 3.1 DTS B2&
USB PHY B DTS BR&E
4.7.1 USBDP PHY ARMitEBH DTS B2 &
4.7.2 ComboPHY1 RMitEEH DTS B2 &
Linux USB DT EEEMEE =
4.8.1 USB DT EEREMi%AA
4.8.1.1 USB f=HI22E 1%
4.8.1.2 USB2 PHY B
4.8.1.3 USBDP Combo PHY B4
4.8.1.4 USBC B%

5. RK3576 USB OTG mode i<
6. Type-C iZHlIg3 S 2 #F7IIFR
7. BEN



1. RK3576 USB ¥=i#28#0 PHY 87T

RK3576 #¥F2 /™ JH17AY USB 3.1 OTG #=Hl28. 2 ™ JHIZAY USB 2.0 PHY. 1 > USB 3.1/DP Combo
PHY #1 1 4™ USB 3.1/SATA/PCle Combo PHY, MNRE T H#RFIFMMAY USB THI2SHFE, 15517 RK3576
TRM,

RK3576 USB #ri% il FIhkE:
1. OTGO/1 & MMU, 7iF USB ITHIZSREMHIAIET 4G MWNFERE);

2. OTG1 £¥F CCI {RIE Cache —EE, BIAREE CPU H1TRI cache BY2R1E (OTGO RZ4HF);

3. OTGO DP/DM X%#¥5 UART/JTAG £, SDK BRINEREIZINEE, FELS RK USB to DEBUG %%
REER.

Note:
1. USB 3.1 Gen1 ¥ EEHIRE N 5Gbps, USB 2.0 YIIEERERRERN 480Mbps;
2. USB 3.1/DP Combo PHY 3% 4 x lanes, BAJLA[FEBT3%F USB 3.1 + DP 2 x lanes;

3. fEFRHI: USB 3.1/SATA/PCle Combo PHY E[RE—MZlI, REEZF—MITEEZ, BN USB 3.1
5 SATA/PCle #EOZE KM,

&< 1 RK3576 USB #=HI28#0 PHY AUEEXR &R

USB &M1& FRIRE
=) USB {128 USB PHY
OTGO
USB OTGO USB3.1/DP ComboPHY + USB2.0 PHYO
(DWC38&xHCI)
OTG1 USB3.1/SATA/PCle ComboPHY1 + USB2.0
USB OTG1
(DWC3&xHCI) PHY1

RK3576 USB 1= 28F0:85 i USB ZH#ERY pin BRI R X BRI TR 2 Ao
7 2 RK3576 USB Z28%0 USB pin MBI X R

USBizHl

RK3576 USB data pin
25/Pinf] P

USB2_OTGO_DP/USB2_OTGO_DM,
USB3_OTGO_SSRX1P/USB3_OTGO_SSRX1N,
USB 3.1 OTGO USB3_OTGO_SSTX1P/USB3_OTGO_SSTX1N,
USB3_OTGO_SSRX2P/USB3_OTGO_SSRX2N,
USB3_OTGO_SSTX2P/USB3_OTGO_SSTX2N,

USB2_OTG1_DP/USB2_OTG1_DM,
USB 3.1 OTG1 USB3_OTG1_SSTXP/USB3_OTG1_SSTXN,
USB3_OTG1_SSRXP/USB3_OTG1_SSRXN,

RK3576 USB 1ZH#I8540 PHY MINBREE X R, LUIRFNAYE R USB ¥ 0N TE 1 Fir.
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DP Controller Type-CO
Interface

o Type-A USB3
Interface

_ DP 2 x lane
Interface

USB3&DP CombPHYO

USB3 OTGO USB3 PIPE

1
]
_J
Controller USB2 UTM I+ > USB2 PHYO i

PClel Controller

SATA1 Controller USB3&PCle&SATA
CombPHY1

Type-A USB3
USB3 PIPE
USB3 OTG1 Interface

Controller

USB2 UTMI+ > USB2 PHY1

& 1 RK3576 USB #2841 PHY BEE R EE

Note:

1. RK3576 USB ZHViEOXBHAF/IRTFE 1 ke Type-C/A USB #2OKE, RAI LA
EILA USB #0, B4 Type-C USB 2.0/3.1, Type-A USB 2.0/3.1, Micro USB 2.0/3.1%, AT
ERCAER USB BBERISIHAIIEOEA, Linux-6.1 AiZ USB IREIEX M TGRS, FLAERSE
TRIEF mAY USB BEfFERES, Xt Linux USB DTS #1TIEMAECE, BIRIfEREXIRZAY USB #2OThEE. 1F
/Y USB DTS ECE /7%, B85 E RK3576 USB DTS fiE,

2. 455 EAPREI: OTG1/PClel1/SATAN THlgsihnl S4B/, WNRBEHEBIRIZIT EEfERATPCelgk
ESATAT, M OTG1 USB2 #1 USB3 ThREER T A .

2. RK3576 USB Config Map

RK3576 B9 2 MRILAY USB #2HER AT LIS FFAN R E 2 ~ 4 FR5IHAVECE 75 VAR BB sz aSo
USB OTGO RILASZHF 5 FhEE(HEBRRIRIT:

Config0: Type-C0 USB3.1 OTGO with DP function

Config1: USB 2.0 OTGO + DP 4 x Lane (Swap off)

Config2: USB 2.0 OTGO + DP 4 x Lane (Swap on)

Config3: USB 3.1 OTGO + DP 2 x Lane (Swap on)

Config4: USB 3.1 OTGO + DP 2 x Lane (Swap off)

USB OTG1 3Z#¥HY 2 FhEE{ BRIt

Config0: USB 2.0 only OTG1

Config1: USB 3.1 OTG1

MBETREIFMN USB BEER, 155% RK3576 SDK EVB £ERIZE|ZE TS USB/DP Configure
Map.

Note:

1. USB 2.0/3.1 OTG1 #3FREES PCle1/SATA1 [EIBYfEMA
2. USBDP Swap on/off FBFECER Lanes WX RUT:
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Swap off: Lane0/1/2/3 TxData mapping to Lane0/1/2/3_TXDP/N

Swap on: Lane0/1/2/3 TxData mapping to Lane2/3/0/1_TXDP/N

MULTI_PHY Path Map
USBDP PHY--USB3.2 GEN1X1 OTGO/DP1.4

DP Controller USBDP PHY I

USB3.2 GEN1X1 OTGO/DP1.4

USB3 OTGO Controller|

USB3.2 GEN1X1 OTGO
Ss

USB2 OTGO
| HS/FS/LS

USB2 PHYO
OTGO_HS/FS/LS

2 RK3576 USB Path Map

USB OTGO/DP Application
CASEO: TYPEC with DP )

USBDP PHY uss:«.qz GEN1X1 OTGO
USB3.2 GEN1X1 OTGO/DP1.4

USB3_OTGO_SSTX1/DF_1%_D1

USBI_OTG0_SSRX2/DF_TX_ TYPEC
G555 om0 semaayoe_mos | with DP

OF_TX_AUX

USB2 PHYO
OTGO_HS/FS/LS UsB2

PCIe Combo PHY1l--
PCIel/SATAL1/USB3.2 GEN1X1l OTGl

PCIel
Controller

SATAl
Controller

USB3 OTG1 Controller|

MULTI PHY.
PCIel/SATAl

| USB3.2 GEN1X1 OTG1|
Ss

USB2 OTG1

| HS/FS/1S
i
|

CASELl: USB2 OTGO + DP 4Lane(Swap OFF)

USBDP PHY
USB3.2 GEN1X1 OTGO/DP1.4

T O LaneO
Usnz_m!_sfmg ;ﬂ’_ﬂ_ﬂ! E Lanel
TSB3_OTC0_SSRX3/DF_TX_DZ Lane2

WE Lane3
D5 TX ADK K

USB2 PHYO0

OTGD_HS/FS/LS usB2

USB2 OTGO

/USB3.2 GEN1X1 OTG1

USB2 PHY1
OTG1_HS/FS/LS

CASE3: USB3.2 GEN1X1l OTGO + DP 2Lane (Swap OFF)

CASE4: USB3.2 GEN1X1l OTGO + DP 2Lane (Swap ON)

Lane0 Lane0

USBDP PHY Lanel 2Lanes USBDP PHY Lanel 2Lanes

USB3.2 GEN1X1 OTGO/DP1.4 Device USB3 OTGO/DP1.4 Device

R I T 2 S R R o s o

BT 700 SSTRI/BT T T R AT

583 o700 3SR O T [Tt ores s/t H—

G581 OTC0_SSTRI /0P TA D3 R R W R

OF_TX_ADX TF_TX_ADX
UsB2 PHYO l ;; SS USB2 PHYO l ;; SS
OTG0 HS/FS/LS OTGO _HS/FS/LS
_HS/ES veez USB3.2 GEN1X1 OTGO _HS/es/ veez USB3.2 GEN1X1 OTGO

CASE2: USB2 OTGO + DP 4Lane (Swap ON)

USBDP PHY

USB3.2 GEN1X1 OTGO/DP1.4

R v Lane0

3_OTGO_: "_TX a

[ OsB3_oro0_sstxai/oe_ ool | =

[Twioml s/t ]

[ees oro0_sema/oe i or |

DP_TX_AUX
USB2 PHYO - '\ °
OTGO_HS/FS/LS UsB2 o
USB2 OTGO
3 RK3576 OTGO USBDP Path Map

USB OTG1 Application
CASEO: USB3.2 GENI1X1 OTG1 {CASEl: USB2 OTGl e .

MULTI PHY. i [MULTT PHYE :llote: !

PCTel7SATA1 USB3.2 Genlxl PCTel7/SATA1 x ! Usez OTGL can only be ;se?'_?ne:::

LUSB3.2 GEN1X1 OTG1 /USB3.2 GEN1X1 OTG1 | FOIEMSNTAL B0 net tnmeeltt

gﬁf_ggﬁ's/x.s USB3.2 GEN1X1 OTG1

USB2 PHY1
OTG1_HS/FS/LS

UsB2 0TG1

CASE2: Do not sup)
MULTI PHY1

PCIel/SATA1
/USB3.2 GEN1X1 OTG1

USB2 PHY1
OTG1_HS/FS/LS

4 RK3576 OTG1 MULTI PHY Path Map
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3. RK3576 USB fE{FEBERIGiT

AETEEEA RK3576 USB fELFRNM AR, BTG EBEERIZITHE. RK35760] LR HFRiEO
WM

e USB30/DP1.4 MULTIO
e USB30/PCIE2.0/SATA30 MULTI"

3.1 USB iZHI3HBRINEEIR

RK3576 USB =2z a{it BB EJRE VD_LOGIC, [EBY, A MEEIKIT USB 2428 & AR power
domain: USB3.1 OTGO {iIF PD_USB; USB3.1 OTG1 {iiF PD_PHP,

ELPRMERHSEP, Linux USB 1Z=HI23IREI=IRIE USB #IHFOMTIEER, ETF Linux PM Runtime #]
&, EhAFX USB =R PD, LAFE(K USB 1=HI2ZRINME. MERRHFENZLRSNE, NTEBIRMN
INFERVBE R, BHF=5aHIXE USB 52889 E PD. EIt, EXLPRF@RIINAZEF, NRFEET
RAFNET, {R¥F USB 1ITHISBMNFTERTIEIRES, WFEETE USB 123X Th1E A K ¥
device_init_wakeup , % ZRKFHIBTXE USB 1=HI28HY PD.

USB =l 23 A9 ThE = HI ERBR YN T -

1. W FAERB USB $zHl28, FEIFMAVZHIE DTS TRECE N disabled;

2. X FHIZE BB USB =428, AItZ USB IRahE 4215 USB 12528 Auto suspend ThEE (% USB
HOST #Z O ZEMIMEET, EHIBS BN suspend RINFEIRT), Flt, FEXEFREEX USB
1B RS THFE B I T I,

3.2 USB PHY {{EEKINEER

3.2.1 USB 2.0 PHY {8 IhiEEIE

RK3576 #F 2 /™ JMIIAY USB 2.0 PHY, TE:&FAEB, FrA USB 2.0 PHY #8/EF VD_USBPHY, #8H,
FrE USB 2.0 PHY HHWITE 5 Fr/RRY 3 BRIMIBHEE IR, AL, ERAEITH, T ABIEERTEF
Xx7] PD BUfEIEE 574, SRFE{E USB 2.0 PHY MYTHEE,

"""""""""""""""""""""""" T )lees  UsB2 0TG DVDDOVTS R1407 01R 1% _omrs ovs sd
USB2_DTG_DVDDOVT5 1705 1 Ve QVDDA_0V75_. E!I
100nF | Enoa ) 1¢ -
- V7
KSR g R0603 VED_0V75_s3
EE
o

ovee_1ve_83

VCC_3V3_80
L ROG03 ovee_3va_
141 1 ovee_3v3_s3

RK3576 6.

BGA698_16RIX17R2X1R18

5 USB 2.0 PHY {{EBEEIR

FEIEHIZE, ERFRERA, USB 2.0 PHY MtREBEEEIMENRAENERTAENRIVE,
OHER S USB EER &,
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& 3 USB 2.0 PHY B EBEEER

HEEE i IE% RK Unit
USB2_OTG_DVDD_0V75 0.6975 0.75 0.825 v
USB2_OTG_AVDD_1V8 1.674 1.8 1.98 v
USB2_OTG_AVDD_3V3 3.069 3.3 3.63 v

USB 2.0 PHY BYTh3EiEHISRBRINT :
1. AT ¥ Maskrom USB TEEIHRITNEE, HRIE USB 2.0 PHY = ERMHEIYIEE;

2. Z% FHE, FiE USB 2.0 PHY ZtIA%F Normal mode, #47E U-Boot SPL BiER, B2E USB
2.0 PHY1/PHY2/PHY3 % F&{EI1%E IDDQ mode (SDK BE%#), 1EHANRSG, W% USB IR

HEBRIENAERK, 1§E XN USB 2.0 PHY JBH IDDQ mode;

3. WFHIZEZBHERY USB 2.0 PHY, KR1% USB 2.0 PHY XEh& EEh% PHY #TEIASThEEEH], i
MENGIEEENES, BE1IEE USB 2.0 PHY &&F Normal mode, HMESEHIEEFIGANE, B
IZE USB 2.0 PHY &F Suspend mode;

USB 2.0 PHY & F AR TR IHFELIBIN TR 4 Fimo
3 4 USB 2.0 PHY IHFEEUE (451t A8 USB 2.0 PHY FYTHFE)

Bz RE IR EhASIRER PHY disabled ZIRTFEN Unit
USB20_DVDD_0V75 8.9 2.8 0.05 0 mA
USB20_AVDD_1V8 8.6 3.34 0.05 0 mA
USB20_AVvDD_3V3 2.5 0.14 0.05 0 mA

Note:
1. IEGEIRFENNR TS 1% U2 23 EEE, PHY &F Normal mode;
2. hASHRBRINFERIMIRNIAS . USB 2.0 PHY 89 DTS enable, {BR#% USB 9M&, PHY &F Suspend

mode;

3. PHY disabled Th#ER9: M7= USB 2.0 PHY BY DTS diabled, PHY &F IDDQ mode;
4. ZIREMINERNIRZS . USB 2.0 PHY M= RRILEBERELIXHF;

3.2.2 USB 3.1 PHY B RINiEEIR

RK3576 Z#F## USB 3.1 Combo PHY:

1. USB 3.1/DP Combo PHY
2. USB 3.1/PCle/SATA Combo PHY

XM USB 3.1 Combo PHY Xt B9t A8 B JRA SHAEIZHI 75 VER A —4F, TEDA#HITIHA,
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3.2.2.1 USB 3.1/DP Combo PHY

RK3576 USB3.1 OTGO {#/ USB 3.1/DP Combo PHY , 7E A NEE, USB 3.1/DP Combo PHY BF
VD_USBDPPHY (Alive), 7E&FIMERERIRIIMHERIE, WNTE 6 Fim.

- 2M5 UZB3 QTGO/DE TX . OVD.DA oves so
s [ | - -~
s R1403
0.1R
1%
ROB03
oo oo 2N4 USB3 QTGO/DP TX_AVDD1VE N
USB3_OTGO_DP_TX AVDD1VE g0z ¥ T ciao3 QVCCA_1VB_S0
| 1ur R1404

%5R %5R 0.1R
RK3576 o 63w |N 6.3V 1%
BGAGIS_16R1X1TR2X1R1S c0201 C0402 R0603

6 RK3576 USBDP Combo PHY {#EBER

2% 5 USB 3.1/DP Combo PHY {fHEEER

e 2 3 RX Unit
VDD_0V85/VDDA_0V85 0.8075 0.85 0.8925 v
VDDH_1V8 1.71 1.8 1.89 v

USB 3.1/DP Combo PHY BYThiEis$I RN T :

1. R LS, USBDP PHY & FRANBIIRASET, ThERK;

2. 15245 USBDP BN F1HER, A% USBDP PHY IREhBahxt PHY #TEIASIHEEIEH], M NEIE
GEIENE, B&N&E USBDP PHY & F PO State, HiSNE&HEIGEIENNT, BEhi&E USBDP
PHY & F P3 State (ATF Type-A #20)8&E L T reset state (BT Type-C #£0);

3. W FAEREA USBDP BIR 7S (BD USB3.1 #1 DP #3A{ER) , USBDP PHY RUHEEEJRRA] LUR
BN EBRIERIE BB ERTEBRIERIZT, BMREINT:

(1) SNREZH; USB3.1 THEHRIZHEE, WEK USBDP PHY BIHEEHIRATNIE B HteE;

(2) MNRAFEELHF USB3.1 THEHRITHAE, NIEEIN USBDP PHY BYEE EBIRFITIMIBRTER A0 IR,
{B DTS EEKREE, BEfESEUSB PHY AAHER DTS AiIE;

(3) INRAFEXHF USB3.1 THEHRIINEE, B USBDP PHY B EIRIEEMHEE, MEIE
USBDP PHY DTS " RECE /9 disabled, tEMiE PHY & F EB BRGNS, IHERIK;

2R 6 USB 3.1/DP Combo PHY IhfEEkiE

{HEBER IR EE EhSIKREIR PHY disabled ZERIFM Unit
VDD_0V85/VDDA_0V85 101.6 5 2 0 mA
VDDH_1V8 29 0 0 0 mA

Note:
1 IRSHIBEIFENNINT R 8 U3 BIEEEUE, PHY &F PO state;
2. IASKRIRTIFERININZ = . Type-C 0, A& USB JM&, PHY &-F reset state;

3. PHY disabled hH#Ef9MiAH5 . PHY B9 DTS T RECE N disabled, PHY & FR#ABILIRE, IR
T, ERRK;
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4. ZRFFHINFERMILZ SR PHY MR B EIRS XA,
MIt% disable USBDP PHY B9753£80 T
&usbdp_phy {

status = "disabled";
ba

&usbdp_phy_dp {
status = "disabled";

};

&usbdp_phy_u3 {
status = "disabled";

3.2.2.2 USB 3.1/PCIe/SATA Combo PHY

RK3576 USB3.1 OTG1{#MA USB3.1/PCle/SATA Combo PHY1, 7ECHAER, X4 PHY EF PD_BUS
(Alive), FESHIMNBERERIRIIMERIR, WNE 7 Fim.

2E11 PCI ComboPHY AVDDOVES
PCIE1 SATAl USB3 OTGl AVDDOV85S — c1702
I | 4.7uF
| =R
i Nl 6.3V
] _ | cos402
., " ? , _
W T CRTH ] TSR OTE1 AVIDIYVER 2R12 P’T_ ComboPHY _AVDDIVEH
I‘\_. I B, l_.:u 1 .'L__L -:-_..j_\_.TL:I__:L'-" _f'_,'l Vo Cl'?03 . C1704
| 1uwFr ) _| 4.7uF
— __X5R ] — __X5R
™NogL3v 0 N6, 3v
0201 c0402
= —
= o =
7 RK3576 USB 3.1/PCle/SATA Combo PHY {tEEEEjR
# 7 USB 3.1/PCle/SATA Combo PHY HEEBEEEXK
{HEBEE m/ 3 BX Unit
AVDD_0V85 0.8 0.85 0.935 \Y
AVDD 1V8 1.62 1.8 1.98 \%

USB 3.1/PCle/SATA Combo PHY BYThiEiSHISERRIN T :

1.5 F _EEBES, USB 3.1/PCle/SATA Combo PHY ZRIAMTF TERDS. R{ETE U-Boot SPL FHER, 1%
& PHY &7 reset state, LUR¥F PHY &b FRIKIHEE. #HAARKGE, USB IZHISSIRTIS@EITAA
rockchip_combphy_init() EREFEM PHY BY reset,

2. PHY BUBhSTHEEITH]: 2 Combo PHY T{E7E USB mode B, PHY B9 PIPE state (PO/P1/P2/P3)
H USB i=HI2SfEH Bapizdl, RIBARNI(ESR, shA#H A\FIRE PO/P1/P2/P3 state, Ltil,
FREENEST USB 1& &Y, PIPE &F P3 state; #HN U3 disk BY, MILIHEE] PO state; i U3
HUB BY, RE HUB B FTim:&BEEEM USB JM&, NI PIPE state BB P3 state 1§31
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¥, B USB YM&IEANU3 HUB, M PIPE state BaptJil PO, (GE: PO AIEEIIERES, P3 A
RIEIFEIRE)

3. HAEFARHER USB 3.1 OTG1/PCle/SATA #OBY, XY Combo PHY RJLAAR{ER, {B DTS B&EK
feE, BAXESEUSB PHY A B DTS AlE;

4.7 PHY HHENERT, MNRAERXNPHY, EEEXMMNAI PHY DTS BT HRECE N disabled, HED
it PHY & F reset state, IhiERIE;

R 8 USB 3.1/SATA/PCle Combo PHY IhEKiE

{HEB R IR EE EhSIKREIR PHY disabled ZERTEM Unit
AVDD_0V85 44.5 9.6 0.4 0 mA
AVDD_1V8 5.2 0.5 0.2 0 mA
Note:

1. RBHIBTHFERSIIRIZ R & U3 BIET14UE, PHY & F PO state;

2. ShSARERAIMIAZ = . PHY DTS enable, B8R4 USB 5M&, PHY &-F P3 State;

3. PHY disabled B9MA1%S: PHY A9 DTS T =BCE 0 disabled, PHY & F reset state;
4. ZRFFNIHFERNIMNAIZSR . PHY MR EBRIRSIXH,

A#% disable USB 3.1/PCle/SATA Combo PHY B350 :

&combphyl_psu {
status = "disabled";
b

3.3 USB &I
3.3.1 USB2_OTGO_VBUSDET H#&igit

USB2_OTGO_VBUSDET BT USB fEJ Device B, &&FZHNERE. BFAF&EM, HigiHFEST:

1.1&1H A3 55 PD IHEERY Type-C %0, BIZ#FINE Type-C $THlgs S/ (FUSB302 3 HUSB311
%), MIB%E RK3576 EVB1 Type-C RYEBERIZITEIA] ( USB2_OTGO_VBUSDET [EE L
VCC_3V3_S0), HHIRThaI LUEE Type-C 1=H28:5 B9 CC #2ll USB Device BOEIRARTF,

2. WFEMEEZIFINE Type-C THI28 5 F BIBEIZIT AR (WType-C USB 2.0 only, Type-A USB
3.1, Micro USB 2.0/3.1), E3R USB2_OTGO_VBUSDET {FAIRBBES S ERIRIGIT, EEE

USB #Z0/Y VBUS 5|8, VBUSDET AMEZEMBEANIZIT (SIRHBEE USB HOST EKR, ZEMIIM
GPIO & PMIC VBUS &4, R5Hfth USB HOST VBUSIEHIEBRE ) ;

3. BRI USB2_OTGO_VBUSDET M& BB ESEE7E [0.9V ~ 3.3V];
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3.3.2 Maskrom USB EBi&i8it

Maskrom 3z#F USB3.1 T&EIH, ERfE THRS USB2.0 THEIH. EAHKITERNT:

1. USB 2.0 PHY #E<EEMINME, BRIESEUSB 2.0 PHY (HENINFEEIE,

2. USBDP PHY #8XEEJR, BILURIESCIRIN B ERIEFEBHBHREMBRMEBIRIZT, BEESE
USB 3.1 PHY BB R INFEEIE;

MRELH USB3.1 THEMN, B3R USBDP PHY fEXERNAEE, FH B USB3_OTGO_TX1/RX1
EHES USB THEO.

3. Maskrom USB #Z R M&HiF USB2_OTGO_VBUSDET HYEEF;
4. %5 T ARREIREA

(1) USB 3.1 THEHMIHEE, HFECS Windows T A v3.28 &#F Linux TH v2.30 s{EEHAIAR
ERA, HFHEURE AR config.ini

Windows TEHRY config.ini f€2%: USB3_TRANSFER=TRUE

Linux TE#RI config.ini {82%: usb3_transfer_on=true

(2) EEHFEEERIRIT £, SNR A #F OTGO USB2 only B USBDP PHY R{EE (BD
USB3_OTGO_DP_TX_AVDDOV85. USB3_OTGO_DP_TX_DVDDOVS85.
USB3_OTGO_DP_TX_AVDD1V8 X=E&KHE), MFEXARE THER USB3 TheE, SNESFE
Maskrom & EHF LK.

3.3.3 USB2 ZFMEER RRVEBERIZ T

USB2 %#¥i@:d DP/DM MEE R SE, 1ZTNAEX —RIFHIBIRIHEBEIHARER, REWMT:

1. USB2 PHY BW=B&4MEREEJR (USB2_OTG_DVDD_0V75. USB2_OTG_AVDD_1V8.
USB2_OTG_AVDD_3V3) EfRiF{ies;

2. USB ##Y VBUS R¥FxT USB JMEIHER;

3. RK3576 #J OSC 4MZBEEIR (OSC_AVDD1V8) {RiFite;

4. RK3576 B PMU FMERERRIRIF(LER ;

5. RK3576 f9 Logic MEBERIRRAI LUERMREB B R, EiY Logic B, UFEEZRENINE,

3.3.4 Type-C USB 3.1/DP £IhHeRE{FEEER

L RK3576 EVB1 USB 3.1 OTGO Type-C FEHEEE&I&IT 1,

1. Type-C EBERMECSINER Type-C ITHIZs S F , A BELI Type-C WUSEEINEE (E3E: EREK
. PDFEEEME. Alternate Mode &), RK3576 AIZiFAERS E A Type-C ITHlgst A, B
KIESEType-CITHIZRC A ZHFFIEK;

2. AT ZFaEFcEBIhEE, FIRFERREMERIRAIXES, USB2 OTGO VBUSDET AEER Type-C ##0
B VBUS, ElE_E#iZl 3.3V EIA (Y& 8 #E 9 USB2_OTGO_VBUSDET ##%| VCC_3V3.S0), 8

A=
TEERT;

3. USB2_OTGO_ID R AT Micro #EORER OTG IhEE, Type-C HEAFEMFMH, BEHIT.
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4. TYPEC_SBU1/TYPECO_SBU2 23T DP Alternate Mode By AUX i&f5. 1RFB AUX BITHINER, =
EIRYE Type-C HEANMIERE, Xf SBU1/SBU2 #HITHERNAVERT LHiiR{E, [KE7 RK3576 & NEB
BT SBU1/SBU2 BB EHI, FrIAZSREEHIMEBEBESIE A GPIO =41 (FIEZE 9 ey
TYPEC_SBU1/TYPEC_SBU2), ¥ GPIO MIBRIALTHIAFNEER, AJLUEERERM GPIO., W

=+ e
L, f&e& usbdp_phy T RBIEM sbul-dc-gpios # sbu2-dc-gpios #HITIEHAT,
= .
5. Type-C USB DTS FWR4HECE , 1553 Type-C USB 3.1/DP £ IjjEE DTS FRE;
U1000L
USB3 OTG0/DP1.4 Alt Support:
DP QBR/ﬁéR/:;éj}&gggD Type-C With Displayport Alternate Mode
-- | DE_TX_RUXE 222 2 ;;< T3
- ; 273 D) o
? | DF_TX_DOF ;ﬂ'g >€ ;g
| DP_TX_DON us
| DP_TX_DLP ::ﬂ‘_{ ;g
| pe_rx_oin J
AE12
AL1Z 2 gi
ALL3 .
AK13 .
277 R1400 8.2k 1% |
VN30T |||'
JZB3 QT AVDDDVES -
2N5 ]' cuuul c1401 v OVDDA_OVES_50
_HE_ A 1uF NC/1uE R1403
XSR HER 0.1R
™ os.3v g™ e.3v 1%
Co20L C0402 RO603 :T\T?)Ee- -------
USB3_0TG0_pp_Tx_AvDpive A USRI -:c'u-uz i"'_"' a—oveea ve_so | Caps of between da
- o j_lul" R1404 | should be placed u
= —}SR 0.1R | other caps should
3576 o3y 1% ! 000 package
BGAG633_16R1X1TR2NIRLE 0201 RO603 |
U1000M
USB2 OTGO
OTG/HOST/DEVICE -
HS/FS/LS  pownlcad Pert K] >é ;;,:, 1
2R6 5B2 OT
|||| 40K ZP3
2R3 £ R1401 200R 1% |
- = NN RozoT |||'
USBZ OTGL -
OTG/HOST/DEVICE <I2 USEZ HOSTL TP
HS/FS/T.8 212 >$ 227

8 RK3576 Type-C FEE&

e
& 3—

o —

ié = _ =

F—
g

TG
—

€3—
F——

S —

9 RK3576 Type-C $&00



VCC5V0_DEVICE S0 VEUS
o}

]
. R2519 rOBOS
A A
c2516 c2518
U2502 _ |+ 120ur _| 100aF ) R2520
.||| 2517 || luwF 5 [ I ~T~SVPE ——XiR
| #5R 10V || C0302 H : o 20w T 25w RO40Z
2 ) E 06 co402
I
- 4 3 1 1 1
R2523 SGM2590D R2524 )
100K 50T 23 5 3.3K Defal SGM2590D

fRILIM™0. 982 (A)
design Ilim based on actual load

RO407 Ilim
rO4p2 Flea:

10 RK3576 Type-C VBUS &I FBE]

3.3.5 Type-C to Type-A USB 3.1/DP FE{FEERE

ZFHEEAT RK3576 USB 3.1 OTGO Type-C AJ LR 53 AIRIZIAY Type-A USB 3.1 #0OF0 DP (2 x
Lane) O, LA RK3576 EVB2 Type-C to Type-A USB 3.1/DP B ERIZ T 1M,

1. Type-A USB 3.1 {/H USB3_OTGO_SSRX1P/N #1 USB3_OTGO_SSTX1P/N (X Rzt Fr AEE USBDP
PHY B9 lane0/1), i DP {$F8 DP_TX_D2P/N #1 DP_TX_D3P/N (XRZ/th B & USBDP PHY BY
lane2/3);

2. 908 USB OTG B1E Device/HOST M A1HE, #iIN USB2_OTGO_VBUSDET i&id 30KQ KEEFHER
BXZE| Type-A USB ##[#9 VBUS;

3. Type-A VBUS FYfitEB EBJR (VCC5VO0_USB30_HOSTO) H GPIO #%4%l, ¥ OTG fF Device mode, *
I VBUS #itH, 3 OTG fF HOST mode, FTFF VBUS #it, Itt4h, FRESH SGM2590D Ayt
SREH OCB pin HEZMEERE, &AM Ilim(A)=6612/RILIMA0.982 , #1TFE 12 Fi7x, VBUS %
HFRTRA 2.3A;

4. Type-C to Type-A USB 3.1/DP ¥R DTS BB&, 3§5% Type-C to Type-A USB 3.1/DP DTS Fi

B;

Note:

Big b, BHBEREAILIZITN Type-A USB 3.1 {H lane2/3, DP M lane0/1, {BIHFEER
usbdp_phy T = fEM rockchip,dp-lane-mux #{TIEER, LUBEECEEMI&IT,
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U1000L

USE3 OTGO/DP1.4 Alt Support:
USB:USB3.2 Genlxl OTGO Type-C With Displayport Alternate Mode

DF :RBR/HBER/HBRZ2/HBR3
- | o mi aue 32

- | DE ] B >2 gg

usss o160 sswute | oemx poe [y (Chena. oret.semas

15 DP_TX_DON

o % D1p M USBE3 OTG
Rt s E— g; 33_0T&
o oy oo JRELZ DE_TX
b T DIERTLILS ;; S
DE_TX_D2N
e ran ALL3 DF T¥ SWAPON D1F
pe_tx_D3p MRS ;g e e
DF_TX D3N DE TX APOL
. 0.2k 13
USB3_OTGO_REXT | DP_TX REXT = - R0201 I||'
USE3 OTG0 DP_TX OVDDA_0V85_s0
USB3_0TGO_DE_TX
e —_c_——----
| Note
USBI_0TG0_DP_TX_AVDD1VE -2 OVCCA_1V8_S0 | Caps of between d
; | should be placed
! r caps should
RRIETE ! U1000 package
BGA638_16R1x1TRZX1R1S | i

UL000M
——
USB2 OTGO

OTG/HOST/DEVICE
HS/FS/LS

Download Port

% R

||||—|:|— » (usB
USB2 QTGO REXT R1401 200R 1% I|I- | ci404
ROZ01 | 100nF
USB2 OTG1 - h o
OTG/HOST/DEVICE USEZ OTGL DP = USBZ_HOST1_DP =402
HS/FS/LS ||'-j; et >5 %2 = c0a0z
11 RK3576 Type-A USB 3.1/DP EBE&
-y USB3 HOSTO
% vecsvo_ussauosto I g This is alse the firmware download interface
|

12 RK3576 Type-A USB3.1 {0
3.3.6 Type-C to Type-A/Micro USB 2.0/DP fE{ &

ZFHEEATF RK3576 USB 3.1 OTGO Type-CRI AR AIRIZAY Type-A USB 2.0 $#1 DP (4 x Lane)
#ZOMFEA, L RK3576 TEST2 Board Type-C to Type-A USB 2.0/DP & FEERI&ITHH1,

1. TYPEC USBDP PHY HJ 4 x Lane £&f44 DP &4, USB A~{FH USBDP PHY;
2. TYPEC USB 2 HOST mode {E/HBF, USB2_OTGO _ID #1 USB2_OTGO VBUSDET £&Z=H0HT;

3. Type-A VBUS FYftEBEBSE (VCC5V0_USB2_OTGO) HA GPIO =%, & OTG £ HOST mode, T7F
VBUS itt. Itboh, BBESH SGM2590D EERRAEE,;

4. Type-C to Type-A USB 2.0/DP *[ZRY DTS BB&, 3FE%E Type-C to Type-A/Micro USB 2.0/DP
DTS ACE;
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USB3 OTGO/DP1.4 Alt
USB:USB3.Z Genlxl OTGO
DPF :RER/HBR/HBR2/HER3

R¥2P | DE_TX DZP

RX2N | DP_TX_DZN

RK3576
BGA698 16R1X1TRZXIR1AB

NC/1uF
X5R

s wop . - AL13

JsE TX2P | DP_TX D3F r3E]

UsB TX2N | DE_TK_D3N

- . - N 217 R1400 8.2K 1% IM'

B3 _REXT | DP_TX_REXT R6201 |
SB3 OTGU DE T 2 - & A A——CVDDA_0V85_S0
Jsenonen e N3 cT401 _OVES_
USB3_OTGO_DP . R1403

0.1R

lines
Ulo000

U1000M

USB2 OTGO
OTG/HOST/DEVICE

&l 13 RK3576 Type-A USB 2.0/DP E3i&

BI810 , . 0B R0402

R2501 2.2R 403 T 1
- AN
RIS0Z 2.2 R080F L2500 2 1
1 RZ516 OB FRCE T
WCCSVO_USBE_OTE0 (O
EDZS04 ED2506
25053410 EE }E 25053418
52506 1w E0d02
-~ D2500
ESDS4IN

14 RK3576 Type-A/Micro USB2 $&0

3.3.7 Type-A USB3.1 OTG1 FE{4HEEE

HS/F5/L5  pownload Fort P >§ ggv 0
2Ré o ; VCCSV0_USB2_OTGO
'I||—|:'—jE UsB — - I ‘./\/\J %
: = e ' '—‘Lféﬁgfr proai T
UfBg OTG:}. I ) rs I I IT?:’ RD40Z  RO40Z
s e & Qi T T—

TYPEA USE Top
and MICRC Bottom

WNEIETR, RK3576 USB3.1 OTGO #1 OTG1 MIXEX BI7EFiEE USB3 PHY R, Hit, R3576
USB 3.1 OTG1 3 Type-C T EBERE SN USB 3.1 OTGO USB FBEZHERE]; Mixt FEINAE Type-C HEEK,
FTEE OTG1 # Type-C EO{EEN— USB3.1 Switch ;&5 (40 FUSB340) F1—4 Type-C =28

(%0 FUSB302),
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PCIE1/SATA1/USB3_OTGl Combo PHYL E‘Wgt.

T
BGA628_16R1XLTREXIRIE
USB2 OTG1l

OTG/HOST/DEVICE
HS/FS/LS

o

X5R
10v
co402

ST DM =

OTE1401 TP 0.7 VCC5V0_USB3_HOST1

| C1409 R1406 R1405
100nF 20K 10K

5R R0O402 R0402

200R 1% |||
RO20L

0.1R 1%
RO603

4

o
o

s e - -y

OVDDA_QV75_S!

.’.',é\'ll —_—

‘||
o

1
— OVDD_0V75_S3

& 15 RK3576 USB3.1 OTG1 0

4. RK3576 USB DTS ficE&

RK3576 USB DTS FR &, i%: B4k USB 1=4128/PHY DTSI BEeEBFR DTS BeE. #MAECB %, 15
BERIZINT X!

1. kernel/Documentation/devicetree/bindings/usb/snps,dwc3.yaml

2. kernel/Documentation/devicetree/bindings/connector/usb-connectoryaml

3. kernel/Documentation/devicetree/bindings/phy/phy-rockchip-inno-usb2.yaml

4. kernel/Documentation/devicetree/bindings/phy/phy-rockchip-usbdp.yaml

5. kernel/Documentation/devicetree/bindings/phy/phy/phy-rockchip-naneng-combphy.txt

4.1 USB &F % DTSIBcE

RK3576 DTSI 347 USB 1=HI28F0 PHY X EETT RN T&RFIR, BT USB DTSI TREEENE
USB ZHI28#0 PHY AR ZRMEM, BINFAERERDN, XMAY DTSI EEREWT:

arch/armé64/boot/dts/rockchip/RK3576.dtsi

3R 9 RK3576 USB #[#1 USB DTS T M N X FH

USB &0 & FR([RIEE) USB #E§I2% DTS T USB PHY DTS ¥

u2phy0
u2phy0_otg
usbdp_phy
usbdp_phy_u3

USB3 OTGO usb_drd0_dwc3

u2phy1
USB3 OTG1 usb_drd1_dwc3 u2phy1_otg
combphy1_psu
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USB #= 128 DTSI o mgl T

#USB3.1 0TG@O Controller
usb_drd@_dwc3: usb@23000000 {
compatible = "rockchip,rk3576-dwc3", "snps,dwc3";

#USB3.1 0TG1 Controller
usb_drdl_dwc3: usb@23400000 {
compatible = "rockchip,rk3576-dwc3", "snps,dwc3";

USB PHY DTSI 80T

AR USBPHY #1 USB ITHlIgsEE—WNMX R, TEMMEE, ECHREE, USB PHY 1 iTHI23
RIEEX R, 5% RK3576 USB 52840 PHY E7TAIE 1 #1R 9, EDTSI T, i@id USB #5528
TR "phys" BMHXEEITNAY USB PHY,

usb2phy_grf: syscon@2602e000 {
compatible = "rockchip,RK3576-usb2phy-grf", "syscon",
"simple-mfd";

// USB2.0 PHYO
u2phy@: usb2-phy@o {
compatible = "rockchip,RK3576-usb2phy";
u2phy@_otg: otg-port {
#phy-cells = <0@>;
status = "disabled";

}i

// USB2.0 PHY1
u2phyl: usb2-phy@2000 {
compatible = "rockchip,RK3576-usb2phy";
u2phyl_otg: otg-port {
#phy-cells = <0>;
status = "disabled";

b

#USB3.1/DP Combo PHY
usbdp_phy: phy@2b010000 {
compatible = "rockchip,rk3576-usbdp-phy";
usbdp_phy_dp: dp-port {
#phy-cells = <0>;
status = "disabled";



usbdp_phy_u3: u3-port {
#phy-cells = <0>;
status = "disabled";

};

#USB3.1/SATA/PCIe PHY1
combphyl_psu: phy@2b060000 {
compatible = "rockchip,rk3576-naneng-combphy";

4.2 Type-C USB 3.1/DP £Ih§E DTS EcE

8% arch/armé4/boot/dts/rockchip/rk3576-evbl.dtsi A usbcO #ZFORY DTS AL &,

#USB2.0 PHYEREREM "rockchip,typec-vbus-det", FR%Z#FType-C VBUS_DET&EHI=EHI%IT
&u2phy@_otg {

rockchip, typec-vbus-det;
¥

#USB3.1/DP PHY, HEREEHFIZIT, ELEREM "sbul-dc-gpios"#"sbu2-dc-gpios"
&usbdp_phy {
orientation-switch;
svid = <@xffol>;
sbul-dc-gpios = <&gpio2 RK_PA6 GPIO_ACTIVE_HIGH>;
sbu2-dc-gpios = <&gpio2 RK_PA7 GPIO_ACTIVE_HIGH>;

port {
#address-cells = <1>;
#size-cells = <0>;
usbdp_phy_orientation_switch: endpoint@®@ {
reg = <0>,
remote-endpoint = <&usbc@_orien_sw>;
}
usbdp_phy_dp_altmode_mux: endpoint@l {
reg = <1>;
remote-endpoint = <&dp_altmode_mux>;
i
}s

Y,

#USB3.1 0TG@O Controller
&usb_drd@_dwc3 {

dr_mode = "otg";
usb-role-switch;
port {

usb_drd@_role_switch: endpoint {
remote-endpoint = <&usbc@_role_sw>;

Y,
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#VBUS GPIOFZE, 7EType-CiEHIgs S IahHizHliZGPI0

vbus5v@_typec: vbus5v@-typec {
compatible = "regulator-fixed";
regulator-name = "vbus5v@_typec";
regulator-min-microvolt = <5000000>;
regulator-max-microvolt = <5000000>;
enable-active-high;
gpio = <&gpio® RK_PD1 GPIO_ACTIVE_HIGH>;
vin-supply = <&vcc5v@_device>;
pinctrl-names = "default";
pinctrl-0 = <&usb_otg@_pwren>;

b

#ECEINEType - CHEEHIREAHUSB311
#EERIELPRAIEMILIT, BLE "I12C/interrupts/vbus-supply/usb_con"BIE
&i2c2 {

status = "okay";

usbc@: husb311@4e {
compatible = "hynetek,husb311"; // &7 Note 1
reg = <0x4e>;
interrupt-parent = <&gpio®@>;
interrupts = <RK_PA5 IRQ_TYPE_LEVEL_LOW>;
pinctrl-names = "default";
pinctrl-0 = <&usbc@_int>;
vbus-supply = <&vbus5v@_typec>;
status = "okay";

port {
usbc@_role_sw: endpoint {
remote-endpoint = <&usb_drd@_role_switch>;

3

usb_con: connector {
compatible = "usb-c-connector";
label = "USB-C";
data-role = "dual";
power-role = "dual";
try-power-role = "sink";
op-sink-microwatt = <1000000>;

/1 FHRESRFREIR T #HITR BT B/ EBEE
sink-pdos =

<PDO_FIXED (5000, 1000, PDO_FIXED_USB_COMM)>;
source-pdos =

<PDO_FIXED (5000, 3000, PDO_FIXED_USB_COMM)>;

altmodes {
#address-cells = <1>;
#size-cells = <0>;

altmode@d {
reqg = <0>;
svid = <0xffol>;



vdo = <OxfFFFFFff>;

Y

ports {

#address-cells = <1>;

#size-cells = <0>;

port@d {
reg = <0>;

usbc@_orien_sw: endpoint {

remote-endpoint

<&usbdp_phy_orientation_switch>;

dp_altmode_mux: endpoint {

remote-endpoint

}
b
port@l {
reg = <1>;
<&usbdp_phy_dp_altmode_mux>;
}
b

Y

Note: M FUSB302/AW35615/AW35615 it 1€ HUSB311 & B BYER (&K

1. DTS 8: REEET HUSB311 B9 DTS BoE #H{TEIBEXRENR], 25T

#ICE N EType - CIEHIZS B AHUSB311
&i2c2 {
usbc@: fusb302@22 {
compatible = "fcs,fusb302";
reg = <0x22>;
...... // HERHUSB311

};

2. WEpAREeR: 8ok FUSB302 JREHAY irq wakeup A, LASZHFRIA VBUS BrEE BB HEE SR

Ri%%.

diff --git a/drivers/usb/typec/tcpm/fusb302.c b/drivers/usb/typec/tcpm/fusb302.c

index 77a@50cd2e88..72bef94887b4 100644
--- a/drivers/usb/typec/tcpm/fusb302.c
+++ b/drivers/usb/typec/tcpm/fusb302.c
@@ -105,6 +105,7 @@ struct fusb302_chip {
bool vbus_on;
bool charge_on;
bool vbus_present;
+ bool wakeup;
enum typec_cc_polarity cc_polarity;
enum typec_cc_status ccl;
enum typec_cc_status cc2;



@@ -1769,7 +1770,8 @@ static int fusb302_probe(struct i2c_client *client,
dev_err(dev, "cannot request IRQ for GPIO Int_N, ret=%d", ret);
goto tcpm_unregister_port;

}
- enable_irq_wake(chip->gpio_int_n_irq);
i chip->wakeup = device_property_read_bool(dev, "wakeup-source");
+ device_init_wakeup(dev, true);

i2c_set_clientdata(client, chip);

return ret;
@@ -1788,7 +1790,7 @@ static void fusb302_remove(struct i2c_client *client)

{
struct fusb302_chip *chip = i2c_get_clientdata(client);

- disable_irq_wake(chip->gpio_int_n_irxq);

+ device_init_wakeup(chip->dev, false);
free_irq(chip->gpio_int_n_irq, chip);
kthread_destroy_worker(chip->irq_worker);
cancel_delayed_work_sync(&chip->bc_1lvl_handler);

@@ -1809,6 +1811,11 @@ static int fusb302_pm_suspend(struct device *dev)

/* Make sure any pending irq_work is finished before the bus suspends */
kthread_flush_worker(chip->irq_worker);

+ if (device_may_wakeup(dev) && (!chip->vbus_on || chip->wakeup))
+ enable_irq_wake(chip->gpio_int_n_irq);
+ else
+ disable_irq(chip->gpio_int_n_ixq);
return 0;
}

@@ -1819,6 +1826,11 @@ static int fusb302_pm_resume(struct device *dev)
u8 pwr;
int ret = 0;

+ if (device_may_wakeup(dev) && (!chip->vbus_on || chip->wakeup))
+ disable_irq_wake(chip->gpio_int_n_irq);
+ else
+ enable_irq(chip->gpio_int_n_irq);
+
/*

* When the power of fusb302 is lost or i2c read failed in PM S/R
* process, we must reset the tcpm port first to ensure the devices

4.3 Type-C to Type-A USB 3.1/DP DTS 2 &

£% arch/arm64/boot/dts/rockchip/RK3576-evb2.dtsi Type-C to Type-A USB 3.1/DP By DTS F2
Bo

#USB2.0 PHYEZE "phy-supply"Et, BFEHIVBUSHILHSY
&u2phy@_otg {

phy-supply = <&vcc5v@_otg>;
b
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#VBUS GPIOFZE, 7EUSB2.0 PHYIREHHIZHIZGPIO

vce5ve_otg: vec5ve-otg {
compatible = "regulator-fixed";
regulator-name = "vcc5v@_otg";
regulator-min-microvolt = <5000000>;
regulator-max-microvolt = <5000000>;
enable-active-high;
gpio = <&gpio® RK_PD1 GPIO_ACTIVE_HIGH>;
vin-supply = <&vcc5v0Q_device>;
pinctrl-names = "default";
pinctrl-0 = <&usb_otg@_pwren>;

b

#USB3.1/DP PHYQ, REFIEDPEAlane2/3, e BE5I9EC1aned/145USB3.1 Rx/Tx
#HINREHIGITDPEALlaned/1, Nt NAZE "rockchip,dp-lane-mux = <@ 1>"
#HEE PREEIRH, BMERZIFDP, WEERE "rockchip,dp-lane-mux", FNUSBDP PHYIRFNTEEEB
5 EZlanes5USB3. 1
&usbdp_phy {

rockchip,dp-lane-mux = <2 3>;

3,

#USB3.1 0TG@ Controller
#ECE"dr_mode""otg", FINEE"extcon"EM, ZAHeZiFRiDevice/Host mode
&usb_drdo_dwc3 {

dr_mode = "otg";

extcon = <&u2phy0>;

status = "okay";

4.4 Type-C to Type-A/Micro USB 2.0/DP DTS Bt &

2% arch/arm64/boot/dts/rockchip/RK3576-test2.dtsi Type-C to Type-A USB 2.0/DP By DTS Bt
B

#USB2.0 PHYOECE
#EEERB M "phy-supply", FAFIEHIVBUSEHIHSY
#EEREM "rockchip, sel-pipe-phystatus", RNEFGRFIEHIpipe phystatus, #{{USBDP PHYHY
=
#EREREM "rockchip,dis-u2-susphy", otg modeARiEM, FRRXHFIUSB2 PHYIRENENZSH Asuspend
modefJTIEE
&u2phy@_otg {
vbus-supply = <&vcc5v@_otg>;
rockchip, sel-pipe-phystatus;
rockchip,dis-u2-susphy;
status = "okay";
b

#VBUS GPIOFZE, 7EUSB2.0 PHYIRZHHIZHIZGPIO
vce5ve_otg: vec5ve-otg {

};
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#USB3.1/DP PHY, ECE&EDPfERlane@/1/2/3

#EEIRIBLPRAVEEFSIT, ECERM "rockchip,dp-lane-mux"
#ECE B Mmaximum-speed = "high-speed", IBAIUSBDP PHYIREZhIGUSBIRHI/IUSB2.0 only

&usbdp_phy {

maximum-speed = "high-speed";
rockchip,dp-lane-mux = < 0 1 2 3 >;
status = "okay";

};

&usbdp_phy_dp {
status = "okay";

3,

&usbdp_phy_u3 {
status = "okay";
I¥;

#ECEE M "maximum-speed", BHIDWC3IRaNRFUSBPRAIZIUSB2.0 only
#ECEREM "snps,dis_u2_susphy_quirk", x@FlEHIZ8EFsuspend usb2 phyHIhEE, EEUSBEEM
RREM
#ECEREI%"snps,usb2-1pm-disable", XHizHIZEHost modeBILPMINEE, $RESUSBIMEHIFRA M
&usb_drdo_dwc3 {

phys = <&u2phy@_otg>;

phy-names = "usb2-phy";

extcon = <&u2phy0>;

maximum-speed = "high-speed";

snps,dis_u2_susphy_quirk;

snps,usb2-1pm-disable;

status = "okay";

4.5 Type-C USB 2.0 only DTS A2 &

FoE . B FEEREERLIMNE Type-C =HISE S, ¥ PD

#USB2.0 PHY@ Fffitypec orientation switch, BFSTCPMFRARE, IREXUSBHIRIGIIE S

&u2phy@ {
orientation-switch;
status = "okay";
port {
u2phy@_orientation_switch: endpoint {
remote-endpoint = <&usbc@_orien_sw>;
}
}s
I¥;

#USB2.0 PHYQ OTGEZE

#ECERE M "rockchip, sel-pipe-phystatus", RiEEGRFIZHIpipe phystatus, E{TUSBDP PHYHY
=l

#ECERB M "rockchip, typec-vbus-det", FRnzZHFType-C VBUS_DETEHimAREHILIT

#EEREM "rockchip, dis-u2-susphy", BI&ED, FRAKHIUSB2 PHYIREIENAH Asuspend modeRyLiEE
&u2phy@_otg {
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rockchip,sel-pipe-phystatus;
rockchip, typec-vbus-det;
rockchip,dis-u2-susphy;
status = "okay";

b

#disable USBDP PHYQRIFRBEMEXTis, 1LUSBDP PHYQRFARANBILIRT, A RRFENEMN
&usbdp_phy {

status = "disabled";
Y,

&usbdp_phy_dp {
status = "disabled";
Y

&usbdp_phy_u3 {
status = "disabled";

3,

&dp {
status = "disabled";

b

#BEUSB3.1 0TGO Controller
#BZE "phys = <&u2phy@_otg>",EIA5|HUSBDP PHY
#BECEmaximum-speed = "high-speed", BHDWC3IRENRFUSBIRAIAUSB2.0 only
#ECEREM "snps,dis_u2_susphy_quirk", XiFliEHI28FEHFsuspend usb2 phyHThgE, EEUSBBER
REM
#ECEBM "snps,usb2-1pm-disable", XFAEHI2EHost modeBILPMINRE, IREUSBIMERIFRA M
&usb_drd@_dwc3 {
dr_mode = "otg";
status = "okay";
maximum-speed = "high-speed";
phys = <&u2phy@_otg>;
phy-names = "usb2-phy";
usb-role-switch;
snps,dis_u2_susphy_quirk;
snps,usb2-1pm-disable;
port {
usb_drd@_role_switch: endpoint {
remote-endpoint = <&usbc@_role_sw>;
}s

Y,

#ERBEINE Type - CIEHIZS T FHUSB311
#EBIRIBLPRAEMI&IT, BEE"I12C/interrupts/vbus-supply/usb_con"8IEM
#EEACEuUsbcO_orien_swiIEMremote-endpoint = <&u2phy@_orientation_switch>
&i2c2 {
status = "okay";
usbc@: husb311@4e {
compatible = "hynetek,husb311";
reg = <0x4e>;
interrupt-parent = <&gpio®@>;
interrupts = <RK_PC4 IRQ_TYPE_LEVEL_LOW>;
pinctrl-names = "default";



pinctrl-0 = <&usbc@_int>;
vbus-supply = <&vbus5v@_typec>;
status = "okay";

port {
usbc@_role_sw: endpoint {
remote-endpoint = <&usb_drd@_role_switch>;
b
}s

usb_con: connector {

compatible = "usb-c-connector";
label = "USB-C";

data-role = "dual";

power-role = "dual";

port {

usbc@_orien_sw: endpoint {
remote-endpoint =
<&u2phy@_orientation_switch>;
b
}

}

&2, FEHEBIRAHINE Type-C i=HI88 5, #5F Device only

Type-C USB 2.0 Device f9 DTS B2&

#USB2.0 PHY® OTGECE
#EEREM "rockchip, sel-pipe-phystatus", RRiEZFEGRFIZFIpipe phystatus, BfXUSBDP PHYEY
=4
#BECEEM "rockchip,dis-u2-susphy", Wik, RRKHUSB2 PHYIRENEIZ#H Asuspend modeRIIfEE
&u2phy@_otg {

rockchip, sel-pipe-phystatus;

rockchip,dis-u2-susphy;

status = "okay";
b

#disable USBDP PHYMIFTHE#EX T, 1LUSBDP PHYQRFRFIAWIRTE, AFIREINFENER
&usbdp_phy {

status = "disabled";
}

&usbdp_phy_dp {
status = "disabled";
ba

&usbdp_phy_u3 {
status = "disabled";

#ECEUSB3.1 0TGO Controller
#E2Edr_mode = "peripheral", @XIDWC3IR=h#IsA{LADevice only mode
#EZE "phys = <&u2phy@_otg>",BEIA5|HUSBDP PHY



#EcEmaximum-speed = "high-speed", @XIDWC3IKEHIFUSBRRAIAUSB2.0 only
#ECEREM "snps,dis_u2_susphy_quirk", Xx@AliEHIsEEsuspend usb2 phyBIThaE, REUSBBERN
REM
&usb_drd@_dwc3 {

dr_mode = "peripheral";

phys = <&u2phy@_otg>;

phy-names = "usb2-phy";

maximum-speed = "high-speed";

snps,dis_u2_susphy_quirk;

status = "okay";
b

FCE3. BT INE Type-C ITHIZR O, #F OTG (FEHENM CC to ID EBFIFIREBR)

#USB2.0 PHYQ OTGAZE
#EEERE M "rockchip, sel-pipe-phystatus", RNiEEGRFIZHIpipe phystatus, E{TUSBDP PHYHY
=5
#EEEB M "rockchip,dis-u2-susphy", otg mode A&, FRXHFUSB2 PHYIREIENZS#H Asuspend
modeRJThEE
&u2phy@_otg {
rockchip, sel-pipe-phystatus;
rockchip,dis-u2-susphy;
status = "okay";
bE

#disable USBDP PHYMYFRE#EX T, 1LUSBDP PHYQRFHRFNIAWIRTE, REIREIHFENEMN
&usbdp_phy {
status = "disabled";

b

&usbdp_phy_dp {
status = "disabled";
1%;

&usbdp_phy_u3 {
status = "disabled";

#ECEUSB3.1 0TGO Controller
#BcEdr_mode = "otg"
#EZE "phys = <&u2phy@_otg>",EIA5|HUSBDP PHY
#EEmaximum-speed = "high-speed", BHIDWC3IRENIFUSBIRHIJIUSB2.0 only
#BCE "extcon" /@1, FReFFETNTIRDevice/Host mode
#ECEREM "snps,dis_u2_susphy_quirk", XiFlEHI28EFsuspend usb2 phyHIhgEE, EEUSBBEN
REM
#ECERI%"snps,usb2-1pm-disable", XHizHIZEHost modeBILPMINEE, RSUSBIMEBIFRA MY
&usb_drd@_dwc3 {
dr_mode = "otg";
phys = <&u2phy@_otg>;
phy-names = "usb2-phy";
maximum-speed = "high-speed";
extcon = <&u2phy0>;
snps,dis_u2_susphy_quirk;
snps,usb2-1pm-disable;
status = "okay";



4.6 Type-A USB 3.1 DTS fic&

8% arch/armé64/boot/dts/rockchip/rk3576-evbl.dtsi USB3 OTG1 B9 DTS Ec&

#USB2.0 PHY1EZE "phy-supply"EM, BFIEHIVBUSHIHSY
&u2phyl_otg {
phy-supply = <&vcc5v@_host>;

#VBUS GPIOAZE, 7EUSB2.0 PHYIRZhHIZEHIZGPIO
vcc5v@_host: vcc5v@-host {
compatible = "regulator-fixed";
regulator-name = "vcc5v@_host";
regulator-boot-on;
regulator-always-on;
regulator-min-microvolt = <5000000>;
<5000000>;

regulator-max-microvolt
enable-active-high;
gpio = <&gpio® RK_PC7 GPIO_ACTIVE_HIGH>;
vin-supply = <&vcc5v0Q_device>;
pinctrl-names = "default";

pinctrl-0 = <&vcc5v@_host_en>;

Y,

#{£HBEUSB3. 1/SATA/PCIe Combo PHY
&combphyl_psu {
status = "okay";

Y,

#HZEUSB3.1 0TG1 Controller
&usb_drdl_dwc3 {
dr_mode = "host";
status = "okay";

4.7 USB PHY A&y DTS EdE

USBDP PHY (OTGO USB3.1 #1 DP £F) #1 ComboPHY1 (OTG1 USB3.1 #1 PCle1/SATA1ER) BI4h
ZREESRRI AR, MBRRARSEITIIEMELEEBERIGTT, EEERGERNNA DTS BB,
BRARBHFEHE USB IIEERE.
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4.7.1 USBDP PHY F{&HAY DTS B0 E

&usbdp_phy {
rockchip,usbdpphy-clamp; /* BGEETEBFEIMESL&IARIFLogic/FESEIUSBDP PHY */
maximum-speed = "high-speed"; /* BR&l| u2 only, ®HR4I4a USBDP PHY */
status = "okay";

b

&usbdp_phy_dp {
status = "disabled";

},

&usbdp_phy_u3 {
status = "disabled";

3,

RIZE log

rockchip-usbdp-phy 2b@10000.phy: Failed to enable usbdpphy because clamp is set
rockchip-usbdp-phy: probe of 2b010000@.phy failed with error -95

o, 1RE TREMIMKF USB3 THINEE, TN=HI Maskrom TEEHEKEYIE, E2K7 A9
T

Windows TEHRY config.ini €28: USB3_TRANSFER=FALSE

Linux THAH config.ini {824: usb3_transfer_on=false

4.7.2 ComboPHY1 F{HEBAY DTS B E

ComboPHY1 FBF OTG1 BY USB 3.1, {EREFtE=&MmE] OTG1 B9 USB2 ifirl SoC 2%, Hit, FER
& OTG1 USB2.0 @&, ##17 DTS AdE.

1. OTG1 USB 3.1 A, 1B USB 2.0 THREEEFHA

&combphyl_psu {
rockchip,dis-u3otgl-port;
status = "okay";

b

&usb_drdl_dwc3 {

dr_mode = "host";

phys = <&u2phyl_otg>, <&combphyl_psu PHY_TYPE_USB3>; /* XEWNME5|H
combphyl_psu */

phy-names = "usb2-phy", "usb3-phy";

maximum-speed = "high-speed";

snps,dis_u2_susphy_quirk;

snps,usb2-1pm-disable;

status = "okay";
b

2. OTG1 USB 2.0 #1 USB 3.1 ¥9AfEH
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&combphyl_psu {
status = "disabled";

3,

&usb_drdl_dwc3
status = "disabled";

-~

Y,

4.8 Linux USB DT B0EBREE S

4.8.1 USB DT EEE4i5A8
4.8.1.1 USB iEHlIZEH

1. "usb-role-switch" X B FHrE Type-C 0 (FH PD ZHI2s T F ), EEZRECE dr_mode = "otg"
B1%; WR dr_mode A3E “otg” I, IF/ECE "usb-role-switch" ;

2. "extcon" BT EINREZ —R2 ISR OTG mode, ERTFIEARA Type-C ##0 (FH PD 15428
SR BVEEMFEBERIZIT, U0 USB Micro ¥#2O8#& Type-A 150, FEBITHIZRALEN “otg” IR
FERA, LI OTG EEHETIR;

3. "snps,dis_u2_susphy_quirk", X USB {ZHI28FE 4 E5h suspend usb2 phy BITheE, FERTF
USB 2.0 only A2, LIRS USB BIERIRREM;

4. "snps,usb2-lpm-disable", %7 USB #£#2§ Host mode A9 LPM IhgE, =EFHF USB 2.0 only &Y
FER, RS USB IMEHIREM,

4.8.1.2 USB2 PHY Ef%

1. "vbus-supply" 1 "phy-supply", #=HEFi=H VBUS it 5V, BFRENXEFERKXS, "vbus-
supply" FAF OTG O, X¥FEIAFX VBUS, "phy-supply" FAF USB HOST O, &% LEE,
VBUS 5V & 7F;

2. "rockchip,sel-pipe-phystatus", ZE4FATFECE GRF USB 1=HIF 728, 1% GRF 1=l pipe
phystatus, & USBDP PHY B9iz#l, FEMTF USB 2.0 only 89753, 05 USBDP PHY ;&&fF
BB, WIIEINZEM, TN, USB device T/EIEE T1F;

3. "rockchip,typec-vbus-det", F3F3z#F Type-C VBUS_DET BHimBIEHILIT;

4. "rockchip,dis-u2-susphy", *# USB2 PHY IREhENZS#H N suspend mode BIITHEE, TEMT USB
2.0 only 95, fRFF USB2 PHY 4ithET§h4s USB 155128,

4.8.1.3 USBDP Combo PHY %

1. "rockchip,dp-lane-mux" , IELTIHEE Type-C 5, EZE DP BT Lane number, DP 2#F 2
%%8¢ 4 % lane, % "rockchip,dp-lane-mux = <2, 3>;" %7~ DP Lane0 mapping & USBDP PHY
B Lane2, DP Lanel mapping & USBDP PHY Y Lane3; [@#, "rockchip,dp-lane-mux = <0,
1,2, 3>;" &7~ DP Lane0 mapping Z USBDP PHY fJ Lane0 &%, RRZEH,

AR KPREERP, NR{NZHRF USB3.1 {BRk2#F DP, tWEEECE "rockchip,dp-lane-mux", &
M USBDP PHY IXzh7c:A2 B a3 BE lane 45 USB3.1,
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2. maximum-speed = "high-speed"; B4 7EUSBDP PHY J&&h#¥& USB fRHI USB2.0 only, 3*
RiZBMREXT & usbdp_phy HEEE.

4.8.1.4 USBC Bi&

1. usbc FEBEEEN i2c WFT =, bR compatible, req FEZARE ML, XEIE port # connector
MM FTHR. HA port BFAES USB 1THIZ8 R B role switch EME; connector BRECE PD HY
BARREMIN, FEE altmodes # ports (B FHEZE orientation switch # altmode mux ) 2NF 5
&5

TN\O

2. connector T3 /A sink-pdos &z source-pdos B, FF RK3576 25I¥EA Sink #1 Source BYFR
SN BE/BREUURETRRENINEE, SEIENERE/BREMUES7E IC BE1—
. sink-pdos & source-pdos BHFERTIESNE PD Spec, XBFERMBUTXHFFNETE Mo

include/dt-bindings/usb/pd.h

5. RK3576 USB OTG mode i<

RK3576 SDK ZiFi@idaii755%, 5858 USB OTG H#:2] Host 8{#& Peripheral, A% USB B
FEREY OTG ID BB E Type-C HOMIFM,

RK3576 Linux-6.1 Rz A B0 TrimiT:

AR 73301 KT USB DTS WIIEMECE, REERMTIF Type-C OB, AN 2 2EIR
fllo Hit, EARERENFESEWERN, #HEERAR 2

F1. [Legacy]

#1.Force host mode

echo host > /sys/devices/platform/2602e@00.syscon/2602e@00.syscon:usb2-
phy@@/otg_mode
#2 .Force peripheral mode

echo peripheral > /sys/devices/platform/2602e000.syscon/2602e@00.syscon:usb2-
phy@@/otg_mode

F302. [New]

#1.Force host mode

echo host > /sys/kernel/debug/usb/23000000.usb/mode
#2 .Force peripheral mode

echo device > /sys/kernel/debug/usb/23000000.usb/mode

6. Type-C IEHlIgs S/ 2455+

% 17 Type-C IR5ISTG A S 13515
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Type-CizHlgS R & Linux-

il
=5 6.1
ANX7411 i RERshE L, EefrH—F R
AW3SE1S o WEMAMER, 3T DisplayPort Alt Mode 3 & 1447
‘ MBS HA FUSB302
ET7301B 2 MBS A FUSB302nOte]
ET7303 L B3 FUSB302, H4HIREHS RT1711 EEEHE{MNOte2
FUSB302 %% RKEARAGH e
RK3576 EVB BAIAERBIS A
HUSB311 X5
FEF3RZ FUSB302, BE4IREh AR A 0te3
RT1711H %% REF3RZ FUSB302, M#FIRENS ET7303 BREAR(MNOe
BEXMELEEIG, 1RBXS, TEFRIDEER
WUSB3801 REHF -
note1.

e Linux-6.1 %M TCPM 3R{HAEZEM TCPCI thil, I ERJLIRARAET TCPCIARAEIRITAY Type-
CizHIgs S/ (30: ET7303/HUSB311/RT1711H);

note2.
o /NEEEMY ET7303 (BT FER] BRIKERMEATIE) B4ATE RK FERIEEE, NZFEEHINERE
CONFIG_TYPEC_ET7303,

o DTS FAEEFESESY Type-C USB 3.1/DP ©IhEE DTS Bl E & usbc0 T, REBEHIZT S
ZF. reg #tF compatible B14ENA,

note3.

e FUSB302 aJEH#EE#E I HUSB311, RIZFEELINfEA CONFIG_TYPEC_HUSB311, DTS ECEFE
SELER note2,

note4.

e RT1711H B4R FUSB302/ET7303, [REIRTERMHFIRENS ET7303 mEMEM. RNIXEERMFRE
CONFIG_TYPEC_RT1711H, DTS Ee&;x = £ E LA note2,
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