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1. Type-C0/1 USB 3.0 DTS

Type-C I3 LSRR 1-1 s

HYBRID TH and SMT MID-MOUNT
CONNECTOR

1-1 Type-C £ 1R RUR &K

RK3399 SoC Wi 4 4~ USB % #% 5 USB PHY 0 & 1-2 AR

o+, DP J&44 Display Port #%fil#%, DP 5 USB 3.0 3:H] Type-C PHY. @1/ 1-2 fion, —/N5E%EM1 Type-
C IhfE, A Type-C USB 3.0 PHY & DP PHY A1 USB 2.0 OTG PHY #4320 R Y], X4 PHY 70
F P AR R AR R ST 1, At P R ST 1

DP
pipe
USB3.0 OTG USB3.0 PHY &
with USB2.0 OTG DP PHY
TYPE-C
pipe
USB3.0 OTG USB3.0 PHY &
with USB2.0 OTG DP PHY
TYPE-C
utmi USB2.0 OTG
PHY
USB2.0 HOST
utmi
USB2.0 HOST
PHY USB2.0 HOST
utmi USB2.0 OTG
PHY
USB2.0 HOST utmi
USB2.0 HOST USB2.0 HOST
PHY

K 1-2 RK3399 USB ###ill 28 &PHY &R

RK3399 SDK DTS FIERIAACE, ¥#F Type-CO USB 3.0 OTG Zh#E, Type-Cl USB 3.0 Host BJfE. DTS ]
B & - EAHS DWC3 #2428, Type-C USB 3.0 PHY DL /2 USB 2.0 PHY.
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1.1 Type-C0 /1 USB Controller DTS

Type-C0/1 USB x| #3 15 #4£ 41 % #F USB 3.0 OTG (USB Peripheral 1 USB Host) Ihfg, I HIa Rz
USB 2.0/1.1/1.0. {HE T 47T A A% USB HEAL A SCHE—> USB I{E N Peripheral T, Frlk SDK ERIARC
H Type-CO 3ZHF OTG mode, 1M Type-C1 {37 #F Host mode. 1R ERE Type-Cl 3ZHF OTG mode, S
%

1.3 Type-C1 USB OTG Mode DTS

L RK3399 Sapphire Excavator Board [1J Type-C0/C1 USB 3.0 #%1ll#% DTS fc & Jfl:

arch/arm64/boot/dts/rockchip/rk3399.dtsi

usbdrd3 0: usb0 { /* Type-CO USB3.0 F#ilZDTSHIE */
compatible = "rockchip, rk3399-dwc3";
clocks = <&cru SCLK USB30TGO REF>, <&cru SCLK USB30TGO SUSPEND>,
<&cru ACLK USB30TG0>, <&cru ACLK USB3 GRF>;
clock-names = "ref clk", "suspend clk",
"bus clk", "grf clk";
power-domains = <&power RK3399 PD USB3>;
resets = <&cru SRST_A USB3_OTGO>;
reset-names = "usb3-otg"; /* USBO {Z##H) reset */
#address-cells = <2>;

#size-cells = <2>;

ranges;
status = "disabled";
usbdrd dwc3 0: dwc3@fe800000 {

compatible = "snps,dwc3";

reg = <0x0 0xfe800000 0x0 0x100000>;

interrupts = <GIC SPI 105 IRQ TYPE LEVEL HIGH 0>;

dr mode = "otg"; /* X FFOTG mode */

phys = <&u2phy0 otg>, <&tcphy0 usb3>; /* usb3/2 phyJ@&ft
*/

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

phy type = "utmi wide";

snps,dis enblslpm quirk;

snps,dis-u2-freeclk-exists-quirk;

snps,dis u2 susphy quirk;

snps,dis-del-phy-power-chg-quirk;

snps, tx-ipgap-linecheck-dis-quirk;

snps, xhci-slow-suspend-quirk;

snps, xhci-trb-ent-quirk;

snps, usb3-warm-reset-on-resume-quirk;

status = "disabled";

}i

usbdrd3 1: usbl { /* Type-Cl USB3.0 #&Hl#DTSHLE */
compatible = "rockchip, rk3399-dwc3";
clocks = <&cru SCLK USB30TGl REF>, <&cru SCLK USB30TGl SUSPEND>,
<&cru ACLK USB30TGl>, <&cru ACLK USB3 GRF>;
clock-names = "ref clk", "suspend clk",
"bus clk", "grf clk";
power-domains = <&power RK3399 PD USB3>;
resets = <&cru SRST A USB3 OTG1l>;

reset-names = "usb3-otg"; /* USBl {ZH#|#H reset */

#address-cells = <2>;
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#size-cells = <2>;

ranges;
status = "disabled";
usbdrd dwec3 1: dwc3@fe900000 ({

compatible = "snps,dwc3";

reg = <0x0 0xfe900000 0x0 0x100000>;

interrupts = <GIC_SPI 110 IRQ TYPE LEVEL HIGH 0>;

dr mode = "host"; /* HX¥FHost mode */

phys = <s&u2phyl otg>, <&tcphyl usb3>; /* usb3/2 phyJatk
=/

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

phy type = "utmi wide";

snps,dis enblslpm quirk;

snps,dis-u2-freeclk-exists-quirk;

snps,dis u2 susphy quirk;

snps,dis-del-phy-power-chg-quirk;

snps, tx—-ipgap-linecheck-dis-quirk;

snps, xhci-slow-suspend-quirk;

snps, xhci-trb-ent-quirk;

snps, usb3-warm-reset-on-resume-quirk;

status = "disabled";
}i
arch/arm64/boot/dts/rockchip/rk3399-sapphire.dtsi

&usbdrd3 0 {

extcon = <&fusb0>; /* fitEextconf@M:, HTHEIW fusb3029K5hIY) UFP/DFP
notifier*/

status = "okay";
}i

&usbdrd3 1 {
/* USB1 NType-A$:Il, R HFUSB Host, NI Eextcon/@Mt */
status = "okay":;

}i

&usbdrd dwc3 0 {
status = "okay":
}i

&usbdrd dwc3 1 {
dr mode = "host"; /* BLEUSBl NHost only mode */

status = "okay";

1.2 Type-C0 /1 USB PHY DTS

Type-C0/1 USB PHY (&4 USB 3.0 PHY (A 3Z#F Super-speed) F1 USB 2.0 PHY (SZ#F High-
speed/Full-speed/Low-speed) W7 2H. LA, XFRif) USB PHY DTS {445 USB 3.0 PHY A1 USB 2.0
PHY W84y
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1.2.1 Type-C0 /1 USB 3.0 PHY DTS

PL RK3399 Sapphire Excavator Board Type-C0 /1 USB 3.0 PHY DTS it & Af:

arch/arm64/boot/dts/rockchip/rk3399.dtsi

tcphy0: phy@ff7c0000 {

compatible = "rockchip, rk3399-typec-phy";
reg = <0x0 Oxff7c0000 0x0 0x40000>;
#phy-cells = <1>;
clocks = <&cru SCLK UPHYO TCPDCORE>,

<&cru SCLK UPHYO TCPDPHY REF>;
clock-names = "tcpdcore", "tcpdphy-ref";
assigned-clocks = <&cru SCLK _UPHYO TCPDCORE>;
assigned-clock-rates = <50000000>;
power-domains = <&power RK3399 PD TCPDO>;
resets = <&cru SRST_UPHYO0>,

<gcru SRST UPHY0 PIPE L0O>,

<gcru SRST P UPHY0 TCPHY>;
reset-names = "uphy", "uphy-pipe", "uphy-tcphy";
rockchip,grf = <&grf>;
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>;

<0x6268 19 19>;

rockchip,uphy-dp-sel

status = "disabled";

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

tcphy0 usb3: usb3-port { /* Type-CO USB3.0 port */
#phy-cells = <0>;
}i
}i

tcphyl: phy@f£f800000 {

compatible = "rockchip, rk3399-typec-phy";
reg = <0x0 0xff800000 0x0 0x40000>;
#phy-cells = <1>;
clocks = <&cru SCLK UPHY1 TCPDCORE>,

<gcru SCLK UPHY1 TCPDPHY REF>;
clock-names = "tcpdcore", "tcpdphy-ref";
assigned-clocks = <&cru SCLK_UPHY1 TCPDCORE>;
assigned-clock-rates = <50000000>;
power-domains = <&power RK3399 PD TCPD1>;
resets = <&cru SRST_UPHY1>,

<gcru SRST UPHY1 PIPE L0O>,

<gcru SRST P UPHYl TCPHY>;
reset-names = "uphy", "uphy-pipe", "uphy-tcphy";
rockchip,grf = <&grf>;
rockchip, typec-conn-dir = <0xe58c 0 16>;
rockchip,usb3tousb2-en = <0xe58c 3 19>;
rockchip,usb3-host-disable = <0x2444 0 16>;
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rockchip,usb3-host-port = <0x2444 12 28>;
rockchip,external-psm = <0xe594 14 30>;
rockchip,pipe-status = <0xeb5c0 16 16>;
rockchip, uphy-dp-sel = <0x6268 3 19>;
status = "disabled";

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

tcphyl usb3: usb3-port { /* Type-Cl USB3.0 port */
#phy-cells = <0>;
}i
}i

arch/armé64/boot/dts/rockchip/rk3399-sapphire.dtsi

&tcphy0 {
extcon = <&fusb0>;
status = "okay";
bi
&tcphyl {
/* Type-Cl MR Type-A USBEI, AHE Bextcon/dME */
status = "okay":;
}i
&pinctrl {
fusb30x {

fusb0 int: fusbO0-int { /* METypeCO fusb302 Hl */
rockchip,pins = <1 2 RK FUNC GPIO &pcfg pull up>;
}i
}i

&i2cd { /* BLE fusb302:FHi2c */
status = "okay";
i2c-scl-rising-time-ns = <475>;

i2c-scl-falling-time-ns = <26>;

fusb0: fusb30x@22 ({
compatible = "fairchild, fusb302";
reg = <0x22>;
pinctrl-names = "default";
pinctrl-0 = <&fusb0 int>;
int-n-gpios = <&gpiol 2 GPIO ACTIVE HIGH>;
vbus-5v-gpios = <&gpio2 0 GPIO_ ACTIVE HIGH>;

status = "okay";



1.2.2 Type-C0 /1 USB 2.0 PHY DTS

RK3399 5%~ USB 2.0 combphy (—~> PHY ZH#H > port, —> port % OTG, &+ port iEH:
Host) , ASCA4FRZ N USB 2.0 PHYO A1 PHY1 (%K 1-2) . HH1, PHYO [1 port0 {£4 Type-CO USB
1) USB 2.0 PHY, PHY1 [ port0 £ Type-C1 USB [ USB 2.0 PHY .

L RK3399 Sapphire Excavator Board Type-C0 /1 USB2.0 PHY DTS Fit & A4 :

arch/arm64/boot/dts/rockchip/rk3399.dtsi

grf:

L/

syscon@f£f770000 ({

compatible = "rockchip, rk3399-grf", "syscon", "simple-mfd";

u2phyl:

usb2-phy@ed50 {

compatible = "rockchip,rk3399-usb2phy";
reg = <0xe450 0x10>;

clocks = <&cru SCLK USB2PHYO REF>;

clock-names = "phyclk";

#clock-cells = <0>;

clock-output-names = "clk usbphy0 480m";
status = "disabled";

u2phy0 otg: otg-port { /* ft B Type-CO USB2.0 PHYO portO

#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";

usb2-phy@e460 { /* FEE Type-Cl USB2.0 PHYl port0 */
compatible = "rockchip,rk3399-usb2phy";

reg = <0xed460 0x10>;

clocks = <gcru SCLK USB2PHY1l REF>;

clock-names = "phyclk";

#clock-cells = <0>;

clock-output-names = "clk usbphyl 480m";
status = "disabled";

uZphyl otg: otg-port { /* Type-Cl USB2.0 PHY1l portO*/
#phy-cells = <0>;
interrupts = <GIC_SPI 108 IRQ TYPE LEVEL HIGH 0>,
<GIC _SPI 109 IRQ TYPE LEVEL HIGH 0>,
<GIC_SPI 111 IRQ TYPE LEVEL HIGH 0>;
interrupt-names = "otg-bvalid", "otg-id",
"linestate";

status = "disabled";


af://n417

arch/armé64/boot/dts/rockchip/rk3399-sapphire.dtsi

&u2phy0 {
status = "okay":;

extcon = <&fusb0>; /* extcon J@Mt*/

u2phy0 otg: otg-port {

status = "okay";

bi

&u2phyl {
status = "okay":
/* u2phyl R ¥ ¥FUSB Host, ANHABE extcon B */

u2phyl otg: otg-port ({

status = "okay";

1.3 Type-C1 USB OTG Mode DTS

fE1.1 Type-CO /1 USB Controller DTS ELZ 2], H T 41T N USB HESE K BESC R —1~ USB HfEA
Peripheral TJfg, FrLL RK3399 SDK ERiAAL & Type-CO {4 OTG mode 32 FF USB Peripheral Thfg, 1M
Type-C1 2 3 FF Host mode. SEPr/™ s, FTLURHE R 3K, BCE Type-Cl Jy OTG mode, 3C#F USB
Peripheral Zhfg, @ EAEMIHL T A A

o DTS fJ“dr_mode”J& 't

&usbdrd dwc3 1 {

status = "okay";

dr mode = "otg"; /* METype-Cl USBIEHI#AOTG mode */

extcon = <&fusbl>; /* JEE: extcon JEMEEMIESLERAOEEAE H KBTI RACE */
}i

« init.rk30board.usb.rc 1) USB #iil#hit (& AT Android “F &)
BEE USB #2811 hk A Type-C1 USB # il 88 () Hu -«

setprop sys.usb.controller "£fe900000.dwc3"
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2. Type-C to Type-A USB 3.0 DTS

Type-C to Type-A USB 3.0 {51177 %8, vl LA A MAE I SLBE R, 20l 2

1. Type-C to Type-A USB 3.0 OTG DTS
2. Type-C to Type-A USB 3.0 Host DTS

Type-A USB 3.0 [ L2800 R B 2-1 s .

S —
)
=, 9

§ stda_SSTX+ B GRND_DRAIN  ©  SidA_SSRX
s StdA_SSTH: L StdA_SSRX

¥

Shell/Shield
Connedor points

Ve
(VBus)

2-1 Type-A USB3.0 4 [ B8R &

2.1 Type-C to Type-A USB 3.0 OTG DTS

Type-C to Type-A USB 3.0 OTGHI 5 %, 1lH BT RK3399 *F £ 1) Type-CO USB, SZ#F USB 3.0 OTG I
ft. RGURINIG, USB #EHI#EIAMEN OTG mode, JF H 7k H 8hV)#: Device/Host mode. W1 J7 %
TH, BRIFHLE USB BRIAME Host Thag, WIFEZN A 2T IR R4 0, F3)% & USB #&iild T
YEF Host mode, V)t SiESHET 8 OTC Ui .

BELE ST, Vbus A AT &l GPIO/PMIC #EAT#5H], I H Type-C i =Hfit i 75 B IEH
JHE, B 2-2 Fros, 4 RESCHF USB 3.0 Super-speed.

Y19 Y21

TYPECO_AVDD_0VI_1 E—OUSB_AVDD_DVB TYPEC1_AVDD_0VI_1 E—OUSB_AVDD_D\@
TYPECO_AVDD_0VE_2 TYPEC1_AVDD_0VY_2
TYPECO_AVDD_1V8 ﬂa-——oum_ﬂ\'m_“"B TYPEC1_AVDD_1v8 ﬂ-—-OUSB_AVDD_lW
AB18 AB21
TYPECO_AVDD_3V3 [——————OUSB_AVDD_3V3 TYPEC1_AVDD_3V3 [-— ————OUSB_AVDD_3V3

2-2 Type-C L Hi L
Type-A USB3.0 OTG DTS Bt B (J7E & Al -

o XFRLF fusb I AAERLE, KN Type-A USB3.0 A7 E fusb302 it

o X[ USB PHY 75 (tephy £l u2phy) #BEM [k extcon J& 1t

o XHRIfY) USB 248 215 /5 Cusbdrd3) 1, MIFR extcon J&

o XFRiH USB #2428 745 55 Cusbdrd_dwe3) [ dr_mode J& I Z it & " otg"

(Note: 4191, T EIEUSB 6|38 75 55 A0 extcon BRI E, A RS R VI#OTG
B, PN 9 Linux-4.4 5 4.19 USB 3.0 DTS} & 1% 2 5 A0

o XPRLF USB2 PHY 5 &t (u2phy) 1, HCE Vbus regulator (fi U175 2245 Vbus)
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L Type-CO USB fit & A Type-C to Type-A USB 3.0 OTG mode A, e, Vbus il GPIO3 PC6 F il

/* Enable Type-CO0 USB 3.0 PHY */

&tcphy0 {
/* Type-COf &2 Type-A USB 3.0#: 1, AHMEextcon/dit */
status = "okay";

}i

/* BeEVbus regulatorf@ff */

vcc_otg vbus: otg-vbus-regulator {
compatible = "regulator-fixed";
gpio = <s&gpio3 RK_PC6 GPIO ACTIVE HIGH>;
pinctrl-names = "default";
pinctrl-0 = <&otg vbus_drv>;
regulator-name = "vcc otg vbus";
regulator-min-microvolt = <5000000>;
regulator-max-microvolt = <5000000>;
enable-active-high;

}i

&pinctrl {

otg vbus drv: otg-vbus-drv ({
rockchip,pins = <3 RK_PC6 RK FUNC GPIO &pcfg pull none>;
i
bi

/* Enable Type-CO0 USB 2.0 PHY */

&u2phy0 {
/* USB 2.0 PHY A Eextcon/@t */
status = "okay":;

u2phy0 otg: otg-port {
vbus-supply = <&vcc_otg vbus>; /* BlEVbus regulator/&fE, MNotel
%/

status = "okay":;

/* Configurate and Enable Type-CO USB 3.0 Controller */
&usbdrd3 0 {
/* 4.4 WIZH, USBIEH|SE A AL Eextcon® i, WBIXAWZT mokY#tPeripheral modefll
Host mode, JW.Note2 */
status = "okay";
}i

&usbdrd dwc3 0 {

dr mode = "otg"; /* USBI#EHI#Mdr modeliLE Notg */

status = "okay":;

/* A4 19K, T EAEIX BN extcon BHEMEE, Hl extcon = <su2phy0>, A HEXHF
wAYIHore M +/
}i

Notel



Betn Vbus AL (MBI RGHFHE, Vbus —EAED , WAL E “vbus-supply” B, {H7 20
g R DTS J& k., B0, 2Bl USB ADB Joik I 5 I 16 B -

PL Type-CO USB J#i, DTSECE 1R (U2 Type-C1 USB, MASE XM u2phyl otg His5) -
&u2phy0 otg {
rockchip, vbus-always-on;
bi
Note2

Pl USB % %% TAE{E Peripheral mode 5 Host mode (14, ES#% &7 8 OTG D)y 4

2.2 Type-C to Type-A USB 3.0 Host DTS

Type-C to Type-A USB 3.0 Host [(J /5%, £ RK3399 “F-& ] Type-C1 USB L) 32N . Ebn, RK3399
Sapphire Excavator Board - & ] Type-C1 USB 2R\ 1114 Type-A USB 3.0 Host. 1X#1% 11, USB Vbus
S5V — oAb, AT ERAE) GPIO #5HH], HATEE fusb302 &5, {H Type-C B =Bk L 7 2 F
Ja, w2 1FAT ) E 2-2 iR, A RESCRE USB 3.0 Super-speed.

Type-A USB3.0 Host DTS Fit & =R ST

o XN fush FTAAERCE, [N Type-A USB3.0 A7 E fusb302 5 f1
o XM USB #2821 A (usbdrd3) F1PHY B 5 (tephy Al u2phy) #EEMIER extcon J& P
o XFRf) USB #2158 7715 55 (usbdrd dwce3) ) dr mode J& ¥ ZEC & A"host"

LA RK3399 Sapphire Excavator Board ¥ & | (Type-C1 EC# N Type-A USB 3.0 #21) , Type-A USB 3.0
Host DTS X B [ BC & 7 40T -

arch/armé64/boot/dts/rockchip/rk3399-sapphire.dtsi

/* Enable Type-Cl USB 3.0 PHY */

&tcphyl {
/* Type-Cl fHHIMZType-A USBEH, AHAEextcon@ME */
status = "okay";

i

/* Enable Type-Cl USB 2.0 PHY */
&u2phyl {
status = "okay";
/* u2phyl H3ZHFUSB Host, NAHEE extcon B */

u2phyl otg: otg-port {

status = "okay";

/* Configurate and Enable Type-Cl USB 3.0 Controller */
&usbdrd3 1 {
status = "okay";

}i

&usbdrd dwc3 1 {
/* BiEdr modeMNhost, ¥/~ R X¥FHost only mode, H-HAHEE extcon Bk */

dr mode = "host";
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status = "
Okayll .



3. Type-C to Micro USB 3.0 OTG Mode DTS

Micro USB 3.0 OTG (¥ A an K 3-1 Fios.

& 3-1 Micro USB3.0 OTG # AR E K

NT FEEERA, Type-C USB A LAt & A4 Micro USB 3.0 OTG {#i il . XFhi%kit, #fF AT E
fusb302 5 /i, USB Vbus 5V — M1 GPIO %], Type-C [ =41 52 Type-C to Type-A USB 3.0 Host
DTSHIMEAF g —FE, TEIEEITE.

Micro USB3.0 OTG DTS Bt & IV EE S

o XTRF fusb WAANERIE, KN Micro USB3.0 ANfE 2 fusb302 0 F

o XPRF) USB PHY i (tephy A1 u2phy) #BZM: extcon J& 1t

o XFMAY USB FEH 8% 2% i (usbdrd3) ", extcon &SI A u2phy HIH &

o XFRiH USB #2428 1745 55 Cusbdrd_dwe3) [ dr_mode J& I Z it & " otg"

o XFMAJ USB2 PHY i & (u2phy) H', AitE Vbus regulator

» Micro USB 3.0 OTG /& #R#f 1D Bl 44k (5 Micro USB 2.0 OTG AH[F]) 3K AJJ## Peripheral mode
1 Host mode

LA Type-CO USB At & & Micro USB 3.0 OTG A/

/* Enable Type-CO USB 3.0 PHY */

&tcphyO {
/* Type-CO fff)/&Micro USB 3.08: M, AHEEextcon/dit */
status = "okay";

}i

/* Enable Type-CO USB 2.0 PHY */

&u2phy0 {
/* USB 2.0 PHY AAEEextconEtt */
status = "okay":

otg-vbus-gpios = <&gpio3 RK_PC6 GPIO ACTIVE HIGH>; /* Vbus GPIOMLHE, U
Notel */

u2phyl otg: otg-port ({

status = "okay";

/* Configurate and Enable Type-CO USB 3.0 Controller */
&usbdrd3 0 {

/* usBiEfil# Mlextconl® 4415 HHu2phy0, AR ffPeripheral modeflHost model]]#t
=/
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extcon = <&u2phy0>;
status = "okay":;

}i

&usbdrd dwc3 0 {
/* UsBIEHl#EHIdr mode W lLE Notg */
dr mode = "otg";
status = "okay":;

bi

Notel.

Kernel 4.4 54 H4KHS, C4% OTG USB Vbus FIFEHICH regulator 153, KR HE 285 B0 F -
commit alcalbe8f6ed “phy: rockchip-inno-usb2: use fixed-regulator for vbus power”

P E=E

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

DTS #%F USB Vbus HI#EH], MiZIUN:

vce otg vbus: otg-vbus-regulator {
compatible = "regulator-fixed";
gpio = <&gpio3 RK_PC6 GPIO ACTIVE HIGH>;
pinctrl-names = "default";
pinctrl-0 = <&otg vbus drv>;
regulator-name = "vcc otg vbus";
regulator-min-microvolt = <5000000>;
regulator-max-microvolt = <5000000>;
enable-active-high;

}i

&pinctrl {
usb {
otg vbus drv: otg-vbus-drv {
rockchip,pins = <3 RK _PC6 RK FUNC GPIO &pcfg pull none>;
i
bi
}i
&u2phy0 {
status = "okay":;

u2phy0 otg: otg-port {
vbus-supply = <&vcc_otg vbus>; /*BiEVbus regulator/Bfk */

status = "okay";



4. Type-C to Micro USB 2.0 OTG Mode DTS

Micro USB 2.0 OTG ¥z A+ K 4-1 Fios.

=

4-1 Micro USB2.0 OTG ¥ 124 A R & &

N WA RA, Type-C USB A LAt B N Micro USB 2.0 OTG {# [ . X Fhikit, #ff EAEE
fusb302 5 /1, USB Vbus 5V —#ftH1 GPIO ¥, F AT SR USB3.0, BT AT Type-C —#g i
(USB_AVDD 0V9, USB_AVDD 1V8, USB_AVDD 3V3) LI .

Micro USB2.0 OTG DTS Bt & HIiEE Sln T

o XL fusb W RAERLE, B4 Micro USB2.0 /75 2 fusb302 A5 1

e Disable X [f] USB3 PHY s (tcphy)

o XFRIfF) USB2 PHY 155t (u2phy) ZMIBR extcon J&1E, H HACLE Vbus regulator

o XINfF) USB il #3527 s Cusbdrd3) H, extcon J&1E 5| A u2phy

o XFRIf) USB #5288 745 &5 (usbdrd dwce3) ) dr_mode J&PE N B A"otg", maximum-speed J& PEHT
# 4 high-speed, phys J&14 R 5| USB2 PHY 77 s

LA Type-CO USB it # v Micro USB2.0 OTG 4 :
/* Disable Type-CO USB 3.0 PHY */
&tcphyO0 {

status = "disabled";

}i

/* Enable Type-CO USB 2.0 PHY */

&u2phy0 {
/* USB 2.0 PHY Al Eextcon/@lE */
status = "okay";

otg-vbus-gpios = <&gpio3 RK_PC6 GPIO ACTIVE HIGH>; /* Vbus GPIOMLHE, UL
Notel */

u2phyl otg: otg-port ({

status = "okay";

/* Configurate and Enable Type-CO0 USB 3.0 Controller */
&usbdrd3 0 {

/* UsBfE il Mextcon/@MENLAG| FHu2phy0, A HEXFFPeripheral modefllHost modet]j#t
*/

extcon = <&u2phy0>;

status = "okay";
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}i

&usbdrd dwc3 0 {

}i

Notel.

dr mode = "otg"; /* USBIEHIZMdr modeliLE Notg */

maximum-speed = “high-speed”; /* maximum-speed JEVERE Nhigh-speed */
phys = <&u2phy0 otg>; /* phys J&I A5 HUsB2 PHY T fi */

phy-names = "usb2-phy";

status = "okay":;

Kernel 4.4 54 HAES, T4 OTG USB Vbus I SCN regulator 753 (commit alcalbe8f6ed “phy:
rockchip-inno-usb2: use fixed-regulator for vbus power”) , 3% 4.

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

JTEL, DTS #%} OTG USB Vbus HJ4Z ], 152753 Type-C to Micro USB 3.0 OTG Mode DTSH! Vbus
regulator [1J7ic & 7772




5. Type-C to Type-A USB 2.0

Type-C to Type-A USB 2.0 ¥ it /7% C(ID JIET) , WL =FAFRSEBUER, 72l k:

1. Type-C to Type-A USB 2.0 OTG mode DTS
2. Type-C to Type-A USB 2.0 Host only mode DTS
3. Type-C to Type-A USB 2.0 OTG mode DTS and Support DP 4 Lane

PAR B35 PE4R 1 B E iR =Fh Type-C to Type-A USB 2.0 /7 %) DTS At H .

5.1 Type-C to Type-A USB 2.0 OTG mode DTS

2T B S, SCFFUSB 2.0 OTG Thig. fE& SR ThE, USB #B#IZREkIAEN OTG mode, 1 H TGi%
H 3 V)4t Device/Host mode. WIHR TR+, ZRIFHLE USB BRIAE Host THAE, W7 ZNH Z@ it N
BRAL O, REhBEE USB #5422 T/E T Host mode, YIS it & 8 OTG Vs .

B TE, Vbus A HLECE 18 GPIO/PMIC #51ill. Type-C () =gt (WE752.1 B 2-2) AIBAK
i

L Type-CO USB [t & A Type-C to Type-A USB 2.0 OTG mode A, H:H1, Vbus it GPIO3 PC6 5

/* Disable Type-CO USB 3.0 PHY */
&tcphyO {
status = "disabled";

}i

/* BB Vbus regulator/mfk */

vcc_otg vbus: otg-vbus-regulator {
compatible = "regulator-fixed";
gpio = <&gpio3 RK_PC6 GPIO ACTIVE HIGH>;
pinctrl-names = "default";
pinctrl-0 = <&otg vbus drv>;
regulator-name = "vcc_otg_vbus";
regulator-min-microvolt = <5000000>;
regulator-max-microvolt = <5000000>;
enable-active-high;

}i

&pinctrl {

otg vbus drv: otg-vbus-drv ({
rockchip,pins = <3 RK PC6 RK FUNC GPIO &pcfg pull none>;
i

}i
/* Enable Type-CO USB 2.0 PHY */
&u2phy0 {

status = "okay";

u2phy0 otg: otg-port ({
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vbus-supply = <&vcc otg vbus>; /* Bt EVbus regulator/&ME, WNotel
5y

status = "okay";

/* Configurate and Enable Type-CO0 USB 3.0 Controller */
susbdrd3 0 {
/* USBEEHIZR A HBL Eextcon@ i, @iT AT MKV #Peripheral modefllHost mode,
MNote2 */
status = "okay":
}i

&usbdrd dwc3 0 {
dr mode = "otg"; /* USBIEHI&HIdr modefiLE Notg */
phys = <s&u2phy0 otg>; /* phys EMR5IHUSB2 PHYFI AL */
phy-names = "usb2-phy";
status = "okay";

}i

Notel

U0 Vbus AFE ML (HETRGEHHLE, Vbus —EANE) , WIATEERE “vbus-supply” /@ P, {HT Z
Intn R DTS @i, B0, ¥l USB ADB i1 H# E RIS I o

&u2phy0 otg {
rockchip, vbus-always-on;
bi

Note2

PI#: USB #5 il 2% T/ETE Peripheral mode 8% Host mode fI4, BSHEHE T 8 OTG Va4

5.2 Type-C to Type-A USB 2.0 Host only mode DTS

2T RINRF R AE, HSCEF Host DIfE, Vbus AR HEHL, BER S AT E Device fig, HF LASCHRFE F4E
Ko Type-C (= Mt (MK 2-2) wJRAKH].

A Type-CO USB At & A Type-C to Type-A USB 2.0 Host mode J9%i, H:i1, Vbus JHfitel, AT EH4:
il

/* Disable Type-CO USB 3.0 PHY */
&tcphy0 {
status = "disabled";

}i

/* Enable Type-CO0 USB 2.0 PHY */
&u2phy0 {

status = "okay";

u2phy0 otg: otg-port {

/* ANHEEMEVbus regulatorgfk */

status = "okay";


af://n558

/* Configurate and Enable Type-CO USB 3.0 Controller */

&usbdrd3 0 {
/* UsBIEHIZR AL Eextcon/@ ik, i A% mikYl#iPeripheral modeMHost mode */
status = "okay":;

}i

&usbdrd dwc3 0 {
dr mode = "host"; /* USB#M|#Mdr modefiLE Nhost only mode */
maximum-speed = “high-speed”; /* maximum-speed JEVERE Nhigh-speed */
phys = <&u2phy0 otg>; /* phys J&H A 5IHUsSB2 PHY T fi */
phy-names = "usb2-phy";

status = "okay":;

5.3 Type-C to Type-A USB 2.0 OTG mode DTS and Support DP 4
Lane

ZT RIS 2, SCRF USB 2.0 OTG g, [AI USB 3.0 [¥] Tx fll Rx BLE 4 DP ffifH, LSk DP4
lanes [ DJRE. Type-C M =gt (UL 2-2) FEEIEH TS . Rockehip SDK Kernel BRIAE A SCRF1Z T
%, MREXFZHE, FEIEWHRE DTS, [, BEEINHTIES) drivers/extcon/extcon-pd-
virtual.c, ZKBNHIPERZEAC fusb302 YK5), A4 Type-C PHY YXZ)AT DP 3550, LIACE DP 4
lanes. HIRBEZINFET R, B3 Issue | Rockchip f) Redmine “F 4, Bi#E K MH25 A SCRE /R wulf

(@rock-chips.com

DISFLESHZUT:

/* BEVPDIRE, M T RIXEML Type-C PHYWEAIDPIRE), LAFLEDP 4 lanes */
vpdO:virtual-pdO{

compatible = "linux,extcon-pd-virtual";

pinctrl-names = "default";

pinctrl-0 = <&vpd0 int>;

dp-det-gpios = <&gpio4 25 GPIO ACTIVE LOW>;

hdmi-5v-gpios = <&gpio4 29 GPIO_ACTIVE LOW>;

/* 0: positive, 1: negative*/
vpd,init-flip = <0>;
/* 0: u2, 1: u3*/
vpd, init-ss = <0>;
/* 0: dfp, 1: ufp, 2: dp 3: dp/ufp */
vpd, init-mode = <2>;
status = "okay":;
}i

&pinctrl {
vpd |
vpd0 int: vpdO-int {
rockchip,pins =
<4 25 RK_FUNC GPIO &pcfg pull up>;

}i
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bi

/* BCEDP */

&cdn_dp |
status = "okay";
extcon = <&vpd0>;
dp vop_sel = <1>;

}i

/* BB Type-CO PHY */
&tcphyO {
extcon = <&vpdO0>;
status = "okay";

}i

/* BLEUSB2 PHY */
&u2phy0 {
status = "okay";
/* EHEAFLER Bextcon/BiE */

u2phy0 otg: otg-port {
status = "okay";
}i

u2phy0 host: host-port ({
phy-supply = <&vccbv0 host>;
status = "okay";
}i
bi

/* FLEUsBRERIZ */
&usbdrd3 0 {
/* extconNEMER, WHHmicro OTGHEN, FEMRE. WHRMHType-AEO, AHICE,
Notel */
extcon = <&u2phy0>;
status = "okay";
}i

&usbdrd dwc3 0 {
dr mode = "otg"; /* FLE Notg mode, X#fperipheralflhostijife */
maximum-speed = "high-speed"; /* MEE ZHF high-speed */
phys = <&u2phy0_otg>, <&tcphy0 usb3>; /* WEEEU2MU3 PHY */
phy-names = "usb2-phy", "usb3-phy";
status = "okay":;

}i

Notel

W Type-A 0, R&GJEs0)E, T ENAHZETNZRIEH OTG mode V11 &, FLE USB #5Hl%%
TAF Peripheral mode 5% Host mode. MtE J71:Z%5.1 Type-C to Type-A USB 2.0 OTG mode DTS




6. USB 2.0 Host DTS

RK3399 37 £~ USB2.0 Host 321, X3 ff) USB ##i#% 5 EHCI&OHCI, #HEt Type-C 5 1 )2 Al 14
Bl 7%, USB2.0 Host FIE: 0 — B R A —Fhi%k il 5 R, Bl Type-A USB2.0 Host #2111, fM AT DTS fic
B, O 2 DTS K& M PHY DTS BLE .

SEpR T, P — A EHTECE Host Controller DTS, W 35 BARHE Sz prff {2 B K 1K) USB VBUS #t
i1, &4 Host PHY DTS [ “phy-supply ” JEE.

6.1 USB 2.0 Host Controller DTS

L RK3399 Sapphire Excavator Board USB2.0 Host %% DTS L& N :

arch/arm64/boot/dts/rockchip/rk3399.dtsi

usb host0 ehci: usb@fe380000 ({
compatible = "generic-ehci";
reg = <0x0 0xfe380000 0x0 0x20000>;
interrupts = <GIC_SPI 26 IRQ TYPE LEVEL HIGH 0>;
clocks = <&cru HCLK HOSTO>, <&cru HCLK HOSTO ARB>,
<gcru SCLK_USBPHYO 480M SRC>;

clock-names = "hclk hostO", "hclk hostO arb", "usbphy0O 480m";
phys = <&u2phy0 host>;

phy-names = "usb";

power-domains = <&power RK3399 PD PERIHP>;

status = "disabled";

}i

usb_host0 ohci: usb@fe3a0000 {
compatible = "generic-ohci";
reg = <0x0 0xfe3a0000 0x0 0x20000>;
interrupts = <GIC SPI 28 IRQ TYPE LEVEL HIGH 0>;
clocks = <&cru HCLK HOSTO>, <&cru HCLK HOSTO ARB>,
<g&cru SCLK USBPHYO 480M SRC>;
clock-names = "hclk host0", "hclk host0O arb", "usbphyO 480m";
phys = <&u2phy0 host>;
phy-names = "usb";
power-domains = <&power RK3399 PD PERIHP>;
status = "disabled";
}i

usb_hostl ehci: usb@fe3c0000 {
compatible = "generic-ehci";
reg = <0x0 0xfe3c0000 0x0 0x20000>;
interrupts = <GIC_SPI 30 IRQ TYPE LEVEL HIGH 0>;
clocks = <&cru HCLK HOST1>, <&cru HCLK HOST1 ARB>,
<gcru SCLK USBPHY1 480M SRC>;
clock-names = "hclk hostl", "hclk hostl arb", "usbphyl 480m";
phys = <&u2phyl host>;
phy-names = "usb";

power-domains = <&power RK3399 PD PERIHP>;
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status = "disabled";
}i
usb hostl ohci: usb@fe3e0000 ({
compatible = "generic-ohci";
reg =
interrupts =

clocks = <&cru HCLK HOSTI1>,

<0x0 0xfe3e0000 0x0 0x20000>;
<GIC_SPI 32 IRQ TYPE LEVEL HIGH 0>;
<gcru HCLK_HOST1 ARB>,

<gcru SCLK_USBPHY1 480M SRC>;

clock-names = "hclk hostl",

phys = <&u2phyl host>;
phy-names = "usb";
power-domains =

status = "disabled";

"hclk hostl arb",

"usbphyl 480m";

<&power RK3399 PD PERIHP>;

arch/arm64/boot/dts/rockchip/rk3399-sapphire.dtsi

&usb hostO0 _ehci {

status

"Okay";
}i

&usb host0 ohci {

status

"Okay";
}i

&usb _hostl ehci {

status "okay";

}i

&usb_hostl ohci {

status = "okay";

}i

6.2 USB 2.0 Host PHY DTS

L RK3399 Sapphire Excavator Board USB2.0 Host PHY DTS Fi & 9

arch/arm64/boot/dts/rockchip/rk3399.dtsi

grf: syscon@ff770000 {

compatible = "rockchip, rk3399-grf",
<0x0 Oxf£770000 0x0 0x10000>;

reg =
#address-cells = <1>;

#size-cells = <1>;

"syscon", "simple-mfd";

u2phy0: usb2-phy@ed450 {
compatible = "rockchip, rk3399-usb2phy";
reg = <0xe450 0x10>;
clocks = <&cru SCLK USB2PHYO REF>;
clock-names = "phyclk";

#clock-cells = <0>;

clock-output-names =

status = "disabled";

"clk usbphy0O 480m";
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u2phy0_host: host-port { /* ELEUSB2.0 Host0 PHY il */
#phy-cells = <0>;
interrupts = <GIC SPI 27 IRQ TYPE LEVEL HIGH 0>;
interrupt-names = "linestate";
status = "disabled";

}i

u2phyl: usb2-phy@ed60 {
compatible = "rockchip,rk3399-usb2phy";
reg = <0xed60 0x10>;
clocks = <&cru SCLK USB2PHY1 REF>;
clock-names = "phyclk";
#clock-cells = <0>;
clock-output-names = "clk usbphyl 480m";
status = "disabled";
u2phyl host: host-port { /* KLEUSB2.0 Hostl PHY il */
#phy-cells = <0>;
interrupts = <GIC SPI 31 IRQ TYPE LEVEL HIGH 0>;
interrupt-names = "linestate";
status = "disabled";
}i
}i

arch/armé64/boot/dts/rockchip/rk3399-sapphire.dtsi

/* BCEUSB2.0 Host Vbus regulator */

vece5v0_host: vecSvO-host-regulator (
compatible = "regulator-fixed";
enable-active-high;
gpio = <&gpio4 25 GPIO ACTIVE HIGH>;
pinctrl-names = "default";
pinctrl-0 = <g¢host vbus drv>;
regulator-name = "vcc5v0 host";
regulator-always-on;

bi

&pinctrl {
usb?2 {
host vbus drv: host-vbus-drv ({
rockchip,pins =
<4 25 RK_FUNC GPIO &pcfg pull none>;
}i
}i
bi
&u2phy0 {
status = "okay";

u2phy0 host: host-port ({
/* MCEUSB2.0 Host0 phy-supplyf@EtE, HTF#E#lvous */
phy-supply = <&vccbv0 host>;

status = "okay";



}i

&u2phyl {
status = "okay":;

uZ2phyl host: host-port ({
/* BCEUSB2.0 Hostl phy-supply/Ef, HF#EHlvous */

phy-supply = <&vcc5v0 host>;

status = "okay";



7. USB 3.0 force to USB 2.0

ZIIRERFRTE USB 3.0 Tx/Rx EHMIEM T , Zokifilil USB I2177E USB 2.0 (Wil XFMNHpE, —
P FH AR 15 11 1) R 3 USB 3.0 LAE 7 538 B hF ik a5t TRk, T 2549 USB 3.0 Thig, H#
FFUSB 2.0, HITIXAZLEMINEE, ALl SDK WRSHERINEH L FFZINHE. Rockchip PAST AN T T,
RAGBEIXRTRMES . WRAIZINEET R, 155 Issue F Rockchip [f] Redmine V&, 5# KM
SR SCRSIE R wulf@rock-chips.com
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8. OTG V) # x4

o Linux-4.4 }iZ Y1t USB %) #% T./E1E Peripheral mode 5{ Host mode ] 777%
IH B4 48 F 5 v (F T Type-C0):

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
B U8 7 (T Type-C0):

1.Force host mode
echo host > sys/devices/platform/usb0/dwc3 mode
2.Force peripheral mode

echo peripheral > sys/devices/platform/usb0/dwc3_mode
o Linux-4.19 W% USB &l #% TYETE Peripheral mode 5% Host mode /7 7%

1.Force host mode

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

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

ik )4, #REH T RK3399 Type-CO USB 4541 % . B U1 f 75 B8 H Type-C1 1E
OTG (ANEUXAMH) , RFEEES 4 H Type-C1 %R USB 15 s g2 HI 7] .
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9. Linux-4.4 5 419 USB 3.0 DTSECE I ZE R 5

Linux-4.19 USB DWC3 # il #3 X5 4H Lt Linux-4.4 1T T KT, FrLL, USB DWC3 X3 DTS B
BMAFTMES. Linux-4.4 1 Linux-4.19 2 [6) DWC3 DTS fFEE R A, FEINT:

1. DWC3 [fJpower-domains/@ 4, resets JEIE, extcon B4 5| A EAM. ELinux-44N%, X=1E
P2 A DWC3 42| 8819525 /0 (usbdrd3) , fifELinux-4. 19, X=AN&MEHEE 7 DWC3 ##
HZR 715 & Cusbdrd_dwe3)

2. 7Efit B Type-C to Type-A USB 2.0/3.0 OTG DTS i, Linux-4.19 1% 75 EAEUSB 44 %8 115 &

(usbdrd_dwc3) H38 N extcon EVEMIECE, A Re LR UI#OTG #i30, MiLinux-4.4 WAZ TG EL
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10. 5% F USB VBUS 43t g ] i3 BH

RK3399 -4 [ USB Vbus ft i AF IR, FEH=MFZE:

1. ¥ F GPIO #5 il B Y A2 5 85 A i Vbus 5V f B A

75 % 1 4 Rockehip *F 4% 5%, AT LLH T Type-C USB #11, Type-A USB #2[1, Micro USB
P&, ANEEZEO, XRE) DTS FE T EAR, BARuTF:

(1) Type-C USB #2 ¥ Vbus GPIO Fit &, Z%#1.2.1 Type-C0 /1 USB 3.0 PHY DTS “vbus-5v-
gpios” J& I (L & 5

(2) Type-A USB 21 ] Vbus GPIO L&, £#6.2 USB 2.0 Host PHY DTS

(3) Micro USB #) Vbus GPIO Ft &, £33 Type-C to Micro USB 3.0 OTG Mode DTS

2. ffif] PMIC (4 RK817/RK818) % Vbus 5V HLF L JE

(1) 5 PMIC 18 FH A& RK8xx (RK809 [4:4h) , DTS AHBLE Vbus JEME, WRERE, Kif
AIRES S8 Vbus i TN . XFP %, IKEh4iE &% EXTCON _USB_VBUS_EN [#Jili #1445 PMIC
oKzh, LA Vbus HfEHE .

(2) nH PMIC 1# 1) & HAth Vendor B, 1525 YKl drivers/power/tk818 charger.c SEHL 3K
EXTCON_USB_VBUS_EN #1124 .

(3) W5 PMIC {192 RK809, 1T iZ PMIC R Vbus fiH! 5V ML HThAE, #A 7B IhAE,
Jt LAARE 146 11 & 3% EXTCON_USB_VBUS_EN KA 7. Al 5%,

arch/arm64/boot/dts/rockchip/rk3326-evb-ai-va-vll.dts

rk809: pmic@20 {
regulators {
vce5v0 _host: SWITCH REGL {
regulator-name = "vcc5v0 host";

}i

status = "okay";

u2phy host: host-port {
status = "okay";

}i

uZ2phy otg: otg-port {
vbus-supply = <&vcc5v0 _host>;
status = "okay";

}i

3. NG, EAEEHE Vous SV It HE, AR EHMEES], —#FT USB Host 1 ;
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11. 235 1Y

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

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

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

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

5. Documentation/devicetree/bindings/usb/usb-ohci.txt

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

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