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2.4.1 771 pcie3.0 4Lane RC + 24 pcie 2.0(comboPHY) (RK3588 evb1)

/ {
vce3dv3_pcie3d0: vce3dv3-pcie3d0 {
compatible = "regulator-fixed";
regulator-name = "vcc3v3_pcie30";
regulator-min-microvolt = <3300000>;
regulator-max-microvolt = <3300000>;
enable-active-high;
gpios = <&gpio3 RK_PC3 GPIO_ACTIVE_HIGH>;
startup-delay-us = <5000>;
vin-supply = <&vccl2v_dcin>;
3
}

&combphyl_ps {
status = "okay";

i

&combphy2_psu {
status = "okay";

i

&pcie2x110 {
phys = <&combphyl_ps PHY_TYPE_PCIE>;
reset-gpios = <&gpio4 RK_PA5 GPIO_ACTIVE_HIGH>;
status = "okay";

}i

&pcie2x111 {
phys = <&combphy2_psu PHY_TYPE_PCIE>;
reset-gpios = <&gpio4 RK_PA2 GPIO_ACTIVE_HIGH>;
pinctrl-names = "default";
pinctrl-0 = <&rtl18111 isolate>;
status = "okay";

i

&pcie30phy {
rockchip, pcie30-phymode = <PHY_MODE_PCIE_AGGREGATION>;

status = "okay";
3
&pcie3dx4 {
reset-gpios = <&gpio4 RK_PB6 GPIO_ACTIVE_HIGH>;
vpcie3v3-supply = <&vcc3v3_pcie30>;
status = "okay";
}

2.4.2 7312 pcie3.0phy$§ 432/~ 2Lane RC, 31"PCle 2.0 1Lane(comboPHY)

/ {
vce3dv3_pcie3d0: vcce3dv3-pcie30 {
compatible = "regulator-fixed";
regulator-name = "vcc3v3_pcie30";
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regulator-min-microvolt = <3300000>;

regulator-max-microvolt = <3300000>;
enable-active-high;
gpios = <&gpio3 RK_PC3 GPIO_ACTIVE_HIGH>;
startup-delay-us = <5000>;
vin-supply = <&vccil2v_dcin>;
3
3

&combphyo_ps {
status = "okay";

3

&combphy1l_ps {
status = "okay";

3

&combphy2_psu {
status = "okay";

3

&pcie2x110 {
phys = <&combphyl_ps PHY_TYPE_PCIE>;
reset-gpios = <&gpio4 RK_PA5 GPIO_ACTIVE_HIGH>;
vpcie3v3-supply = <&vcc3v3_pcie30>;
status = "okay";

3

&pcie2x111 {
phys = <&combphy2_psu PHY_TYPE_PCIE>;
reset-gpios = <&gpio4 RK_PA2 GPIO_ACTIVE_HIGH>;
vpcie3v3-supply = <&vcc3v3_pcie30>;
status = "okay";

3

&pcie2x112 {
reset-gpios = <&gpio4 RK_PC1 GPIO_ACTIVE_HIGH>;
vpcie3v3-supply = <&vcc3v3_pcie30>;
status = "okay";

3

&pcie30phy {
rockchip, pcie30-phymode = <PHY_MODE_PCIE_NANBNB>;
status = "okay";

3

&pcie3dx2 {
reset-gpios = <&gpio4 RK_PBO GPIO_ACTIVE_HIGH>;
vpcie3v3-supply = <&vcc3v3_pcie30>;
status = "okay";

i

&pcie3dx4 {
num-lanes = <2>;
reset-gpios = <&gpio4 RK_PB6 GPIO_ACTIVE_HIGH>;
vpcie3v3-supply = <&vcc3v3_pcie30>;
status = "okay";

3



2.4.3 7151513 pcie3.0phy$#53 M4 1Lane, 1M HIPCIe 2.0 1 Lane(comboPHY)

/ A{
vce3v3_pcie3d0: vce3v3-pcie3dn {
compatible = "regulator-fixed";
regulator-name = "vcc3v3_pcie30";
regulator-min-microvolt = <3300000>;
regulator-max-microvolt = <3300000>;
enable-active-high;
gpios = <&gpio3 RK_PC3 GPIO_ACTIVE_HIGH>;
startup-delay-us = <5000>;
vin-supply = <&vccl2v_dcin>;
3
¥

&combphy0_ps {
status = "okay";

3

&pcie2x110 {
phys = <&pcie30phy>;
reset-gpios = <&gpio4 RK_PA5 GPIO_ACTIVE_HIGH>;
vpcie3v3-supply = <&vcc3v3_pcie30>;
status = "okay";

3

&pcie2x111 {
phys = <&pcie30phy>;
reset-gpios = <&gpio4 RK_PA2 GPIO_ACTIVE_HIGH>;
vpcie3v3-supply = <&vcc3v3_pcie30>;
status = "okay";

}

&pcie2x112 {
reset-gpios = <&gpio4 RK_PC1 GPIO_ACTIVE_HIGH>;
vpcie3v3-supply = <&vcc3v3_pcie30>;
status = "okay";

i

&pcie30phy {
rockchip, pcie30-phymode = <PHY_MODE_PCIE_NABIBI>;

status = "okay";
+
&pcie3dx2 {
num-lanes = <1>;
reset-gpios = <&gpio4 RK_PBO GPIO_ACTIVE_HIGH>;
vpcie3v3-supply = <&vcc3v3_pcie30>;
status = "okay";
+
&pcie3dx4 {

num-lanes = <1>;
reset-gpios = <&gpio4 RK_PB6 GPIO_ACTIVE_HIGH>;
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vpcie3v3-supply = <&vcc3v3_pcie30>;
status = "okay";

};

2.5 DTS propertyijii

2.5.1 ¥l as desH F e B

1. compatible = <?>;

AGEACEI: T H i B PCIefZ it R ZRCEFIEZEPEL,

- ATRK35687E WRCUIREN, F522MHL B i compatible = "rockchip,rk3568-pcie”, "snps,dw-pcie"; T4 5 752
BRREPHR T, NIFEEE M compatible = "rockchip,rk3568-pcie-ep", "snps,dw-pcie"; [F/FHEF FTRK 1808,
RK3588, X714 rk35687 %7355 #i Ark1808F1rk3588,

2. reset-gpios = <&gpio3 13 GPIO_ACTIVE_HIGH>;"

DAECEI: VR BE PCle #1f PERSTHE NS S ; NC BT 2RI, EERERE K
FNZ5H, FIEMECE, SNRE e EER T e AT, BERIRE, W2 Manell
PCIefZ 14757, ABAPR HRIEN T TR AL E AN F FPERSTHE 545,

3. num-lanes = <4>;

AERCEDA: HACE L E PCle AR lane 8, EEDHHMNdsiFFECE, BOAFEFE, R
AR Bphy H & (RN, BN SCRRRE (AL B

4. max-link-speed = <2>;

AVEACEI: HACE I E PCle R REARA, 13K Genl, 2 /R Gen2, 37/RGend, HEFRE, IHAHE
SRR, FEU EAFREGMREE, FERIMESHEMNdsiPERRE, (MURHOr—MUIRATF
B, sERPN TR SEIGRBRR T,

5. status = <okay>;
WRCE I G E FREEAE peief il #8815 ORI S AY phy 15 /i[RI RE,
6. vpcie3v3-supply = <&vdd_pcie3v3>;

AERCEYA: FHTHLE PCle AMKRY 3V3 BEHL(FEN_EFRFIRREF2% L E R PCIet@if iy 12V ERIRAT
SVIHIREHEHI, FrPARCEVIMEIRZ G, 12VEIE—FH ), WRRFE X PCle SNEH 3V3 FHE
EfERE, WanyafpRE X —4X M1 regulator, regulator AL E IESH

Documentation/devicetree/bindings/regulator/,

FHEERIER, WREPCIe3.0M s, —MFHEIMEI0OMMEIRS A, ABAZE R A B 4L R )

R 5 PCIedMEI3VIE . FRDABCE T2 )G, BR THIAIMEIVItH 2 4, IERREMININE
iR A NP R AR IER ., —BME, JMESROH FE - MIE Rk, FItE™ %S
IS A I FEM R RUE R/ NE, HER A NN R EEA L, IR SH 5 E startup-delay-us /&
PERIEUE, PArk3568 MM, TELHTERI AT 2% 1k3568-evb1-ddrd-v10.dtsi K EFH Y vec3v3_peie ™ s,

7. phys

AERCE W TG E I 2 A iphyfphandle5 | F, #5312 4% AT DAKS FH 2122 1 phy (MTRK3588(1)
pcie2x 110fpcie2x111), FHEFERZEANFKphys|H N AIfEAZER, comboPHY 752 [R5 & phy ) T.
R, BARUTR:
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<&pcie30phy>;
<&combphyl_ps PHY_TYPE_PCIE>;

phys
phys

8. rockchip,bifurcation;

AERCE D A RK3568.0 T RFARCE., Pl LA pcie3x22/Mane RN N1 ManefizEHl 2R, B
REIBCE 77 15 R dtsH peie3x 1 fllpcie3x 242 il #% 17 s Ml pcie30phy &l i RE, FH Hpcie3x2Fpcie3x1717 s HHHR
PN Mlrockchip,bifurcation)& 4, P 2% 1k3568-evb6-ddr3-v10.dtsi, HRIERINTENR T, pciedx1$ZHIEICiLE
Ho

ItA1ane0 & Hpcie3x2{a il g8, lanel/2 Hipcie3x 1% Mg H A, WMk LM &igRERERER, 5
HE, B RN -lane 4 Hilds L0 71F N TAEERCEIR R,

FHHNFEERIER, PCle 3.047 73 B2 M Hlane/5 M NAFISME, HT SRR IR R —ig i,
NI AR K vpcie3v3-supply it B4 H A —NMxildy, SIS IERIRE T 3v3 - IR AR A IX BE 42 il a4
FHE 5 — 1l SRR AN I IE HE AT 86 . RIS R 12K vpcie3v3-supply Al X B firegulatorfic B A% regulator-
boot-onffIregulator-always-on,

9. prsnt-gpios = <&gpio4 15 GPIO_ACTIVE_LOW>;

nERCE W H T ISR AR SR INZ AN AHSCAMNE FEEE,  #R I 217G R0 S N R IR A A AR o
FRIEPCIe AL RFEVI RS,  tegpio HRHEERMER RE ST, GRS HMHER, alE%H
GPIO_ACTIVE_HIGHRARIR SN E IS HE A

10. rockchip, perst-inactive-ms = <500>;

AERCEI: AT ACE I S#PERSTENE S HIE AN H, A NZF), MRIEPCle Express Card
Electromechanical SpecZ3K, Nilfi% a5 FLIRADE BB IBHPERS TR/ N5 3K 9 100ms,  ANEC & I NIRKAK S
ERIAFCE T7200ms, A5 A EINE TAEESKR, ATDARTSEEE, DASEI N i,

11. supports-clkregq;

nIEACE W : {X1E RC mode FER, 1EHIIACHE B CLKREQ# pinctrl iomux 4 function io f&, WNRFELE
HEME, NIHsE 7 1E Mroot portZl| RFZ & IICLKREQ#E SIS H, F H FENLMARIKSIFE 7] DAMRYE
CLKREQ#HE SMIFEETRAE, B0, R ECLKREQ#ES, N H¥froot portik B N AZHPM L1
Substates,

12. rockchip, lpbk-master

ROk ATARCE . AL B 2 E X loopbackiZ SR, {# I PCled% il gt iE = loopback masterP s, LLAEN
IR R AE HE A slave i ARG IESLI0 S IRXMNK B RIE AL B, BIEE, Gen3t&ilgs o] REF AT
EHcompliancetz, A 7] Plloopback slavet X, U5 [ 1525 ANHEfRT 2 2loopback I, WiRHIX AN EIRE
RIECE, B LB E SR A,

13. rockchip, compliance-mode

FORAARCE : A B ZE X compliance(S S, {#FPCletzlaysa 3 A compliance AT, ZRIA
TXIIR L AL FH I SMA R BB A compliance, MANTRZSRHIMEA, 7l 4 HECE 29 T MK Gen3 MUK
loopback slave, K9 5555 2 Ui F] BEGen3HloopbackiMlfif 75 £ i compliance i, 4N 5R [ IE# AFE R 2,
JEcompliancellix, WFHIXAZIREIKAVECE, TE205H N AL E TR,

2.5.2 comboPHY dtsfit B

HE:
o DUTECEANE A TRK1808H combphy 19 5,
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o combphy W HEIFHRTMux KR, EHFRTEHRR, p. s. u. ¢ 3IF/RPCle. SATA. USB,
QSGMII

1. rockchip, ext-refclk

FRVRIARCEL : & /CiE R E (U EH X combophy,  EkIAcombphy # F SoCIERIN 755, PARK356X
Jl, A2 rk3568.desi A, BRIAEFH24MHzZIN PR, BR T 24MHzINBRJE, IESCR25MAT100M, X5
B iE%&assigned-clock-rates = <24000000>%{E A A F 0 B AT, RIS BRI 7 R TR A, A PAYEASDK
ERINTTZE, {Hcombphy {/5SATIEH T MR IRS Fr HYI AR AN JERE, QN SRR S 75 220 F AN I B RS
FrR SRR R, B LE R dtsPIPCledZ il 3% FH Y combphy 17 55 H il Arockchip,ext-refclk, HFFEEREE
T m N A assigned-clock-rates = <8373 > SRigE MR BN AR, AR H R
24M,25M,100M =44,

2. rockchip, enable-ssc

FERURIARCE : & eI TR AC B A PCIefr i F B combphy £t e BRIMEDLT,  combophy#i
AT IR, QN SR P R LR — LEEMIE, ] 223 AEXS B A combphy 11 AT AKEC B IR, TH/E
SSC,

2.5.3 pcie30phy dtsfic £

1. rockchip, pcie30-phymode

ALEMCE I : XA E Mpcie3ophy A SEAR, FESHACE, BAvdLanedttH, HEHRIATIENE
2% include/dt-bindings/phy/phy-snps-pcie3.h :

/%
* pcie30_phy_mode[2:0]
* bit2: aggregation
* pitl: bifurcation for port 1
* bit@: bifurcation for port 0
*/
#define PHY_MODE_PCIE_AGGREGATION 4 /* PCIe3x4 */
#define PHY_MODE_PCIE_NANBNB (¢} /* P1:PCIe3x2 + PO:PCIe3x2 */
#define PHY_MODE_PCIE_NANBBI 1 /* P1:PCIe3x2 + PO:PCIe3x1*2 */
#define PHY_MODE_PCIE_NABINB 2 /* P1:PCIe3x1*2 + PO:PCIe3x2 */
#define PHY_MODE_PCIE_NABIBI 3 /* P1:PCIe3x1*2 + PO:PCIe3x1*2 */

2.6 IRPE R BEEHE DTS

FEHERETIORE S AR, 10E52EPHYindexBMHHH, HiMTEFIRK3588/ controller
FMIPHY Windex A REAR—2K, AT DAE IR FEEI I T BRF R E ROX — . XA —EHE @I, FiEi
A58 BRG] 44 T 1] P Y PELY AR 45 1) Bt 7 2| des O 7 1t

HRPERE P J B R RIS des ROV 3R -

1. EREEA TAEIMEIAER 7L DPClel s, SR HIZPDPCletZ 2 UM 53 B ;

2. TEJF R E 3 B HRE N 25 1 FH I PCTeBE Lot R 2N PHY 1% H 5

3. W M AT 5 B2 2T 2R FIPHY, TEdisH{HRE;

4. T Y wlipcied® I I HIRR dis "phy" B M M FUR IR IER, Wpcie2x 1Ind= il 75 E21EHE
comboPHY HI§%E NPHY_TYPE_PCIE;

5. e Y aliphy 2 5 A 2 M TEE, FCEREIER, Wpcie30phy AT/ 4H A 75 B EAHEC BT M
B
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6. WiE X Aiipciet I 1" PERSTn "5 52N GPIO, [ERARCE FI42 6l 8% des 17 51 ;
7. W e M iipcietz L A PWREN"E S 2 M NGPIO IR, 1ERARCE 232 gsdes 17 (X ML E

A] LA #on board#M& 1 dtsH);
8. Mt & H A AME TAERT TR,

NE/2RK3588 pcie30phy & H A]GEf# FH lcontroller, £L 75 HE Acontroller, 3 a/THEAPHY S S, 2R
NERIMEAZ S5 SERRAE IR il 85 AT DUBIE MRS SR AIA, AT DURRAE (A TAR MO B2 5
1Effi. TEZK HRK3588 evbl, #2122 — T pcie3.0 x4fslot, FffPAcontroller ] 1Y/ PCle30X4(dtsfn 44
pcie3x4), HAt L controllerf A ERIX MPHYBL & i o

U188 80
—_—

PCIE30X4

PCIE30 PORTO
DM(EP&RC)

PCIE38_PORTE_REF_CLKP
PCIE38_FORTE_REF_CLKN

PCIe30X4

4Lane(DM)--0(4L)

PCIe30x1_0

e

PCIE3E_PORTE_TXBF
PCIE38_PORTE_TXBN
HLane0®

PCIE38_PORTE_RXBF
PCIE38_PORTB_RXBN

PCIE3E_PORTE_TX1P
PCIE38_PORTB_TX1N

1Lane(RC)--2(1L0)

PCIE28/SATAD
MU

PCIE30:
PCIel.1(2.56bps)
PCIe2. 1ESGbps g
PCIe3.0(BGhps

PCIe30x2

Lanel
PCIE38_PORTE_RX1P
PCIE38_PORTE_RXIN

PCIE38_PORTE_RESREF

PCIE38_FORTE_AVDDEVTS

PCIE38_PORTE_AVDDI1VE

E33
E34 Eg

pcTE30._PorTo Rercikp Tn CLK Differential F
PCIE38_PORTO_REFCLKN IN 100 Ohm £10%

PCIE30 PORT1
(RC)

PCIE38_FORT1_REF_CLKF
PCIE38_PORT1_REF_CLKN

PCIE38_PORT1_TXBP
PCIE3E_PORT1_TXEN

.
9

2Lane(RC)--1(2L)

PCIe30x1 1

PCIE38_PORT1_RXBP
PCIE3E_PORT1_RX8N

PCIE38_PORT1_TX1P
PCIE38_PORT1_TX1N

1Lane(RC)--3(1L1

a;;lhmm
Mux2

PCIE38_PORT1_RX1P
PCIE3E_PORT1_RX1N

A28 PCIE38_PORTL REFCLKP
B29 PCIE3D_PORT1 REFCLKN

1E38_PORTL TX2P
PCIE30 PORTL TX2N

PCIE30_PORT1 RX2ZP
PCIE30_PORT1_RXZN

IE30_PORT1 TX3F
IE30_PORT1 TX3N

PCIE30_PORT1 RX3P
PCIE30_PORT1_RX3N

PCIE38_PORT1_RESREF

PCIE38_PORT1_AVDDEVTE

PCIE38_PORT1_AVDDI1VE

(RT3 T1813
~| 1eenF 7| a.7uF

X5R

KER
6. 3‘1‘ 18v
o o
cez2el ce4qe2

D3z
PCIE30 PORTO. TXOP
b33 KPCIEa0_ PORTO TXON DATA Differential P
PCIE30: 850Ohmt
ggi PCIE30_PORTO_RXOP
/PCIESS_PORTE RXON
£33 [\,PCIE30_PORTD_TX1P
L0 (SPCIE3 PORTE TXIN
Fi2 PCIE30_PORTO_RX1P
Fa3 2pcIE30 PORTE RXIN
PCIE3D O REF _ R1881 1 2 20 ||,
RE261
g 1 2 ~AVDD_BV75_SB
. 1 RiB02
c186p 1883 R
1uF | 4.7uF 1%
X5R X5R REGE3
o
6.3 18v
—cezeh = cedez
[
PCIE30_AVDD AV8
623 o} 1 1 2
. LA A cavee 1ve_se
0 Rig64
. . oR
c1adh ci8e1 1%
wr ! 4.7uF ROGE3
ol ¥sRE | xsR
6.3 18v
=—R281 —— CA462

IN
IN

200R
VV‘T“"

RAZAT
H24 . —s SPCIE38 AVDD GV7S
ciete 7| cipis
1UF | 4.7uF
o ¥Ry I x5R casez
5.2 18v
?Eﬂzﬂ:l =
]
H23 [}

(PCIE30_AVDD_1V8

TEIJZRK3588 comboPHY N H AT BE{ii i ) controller, £Lf477HE Ncontroller, ¥ FHENPHY(ES, 4kt
FIRERANEAE S SERRfE AR 25 0] DUBIE AMEAS SRSk IfIA,  HnT DAFREE (F TR2 Mz PR g2
F1EH, HEHFMux0fIPHY (combphyO_ps) TAEFSATARER, K T/EFPCle; Mux1fy
PHY (combphy1_ps)Ht & PCle30x1_0(dtsfi44 Hpcie2x110) A GE TAETPCIefR N, o5 R SR ERIIRE
SeHfiE ; Mux2fYPHY (combphy?2_psu)fit & PCle30x1_1(dts#i 44 Hpcie2x111) TAE T peiefi X H TR —1

PCILeMF,



U1688N

PCIE20/SATA30 Mux@

PCIE28_8_REFCLKP Laz

PCIE28_8_REFCLKN

PCIe20x1_2
1Lane(RC)--4(1L2)

M34 SATA3ZE TXOP C1622 1
M33 SATA3B TXEN C1B23 1

2 16nF  CAZ81 X5R 1
2 16nF  CP281 XSGR 1

PCIE2E_6
PCIE20_6

TP /SATA3E_8_TKP
THN/SATAZE_6_TXN

ATAZE_B_TXP
1T ATAZE_B_TXN

PCIEZE_O_RXP/SATA38_8_RXP :23 ! SATAZE_8_RXP
SATA30 HOST PCIEZ8_5_R¥N/SATA38_8 RXN SATAZE_B_RXN
Controllere 28 [ IFT
PCIEZE_SATAZE_8_AVDD_OVES IR T g OPCIE20 AVDDEVES
| 1eenF p 7| 4.7uF
X5R ) HER
6.3V 18V
™ ceze : | cosaz
= | =
[}
) N Lk 1
PCIE20_SATA3O 8_AVDD_1VE B Figgg O CIE26_AVDDIVE
PCIEZ20:Genl/Gen2 166nF | 4. TuF
SATA30:Genl/Gen2/Gen3 AR HSR
NN
cozen ! codn2
e L PCIEZE_1 TXP
PCIE20/SATA30 Muxl = = PCTE20 1 TKN

PCIE28_1_REFCLKP n:g | PCIEZ6 1 REFCLKP
PCIE28_1 _REFCLEN PCIEZ6 1 REFCLKN
2 1686nF X5R 6.3vVCE3

2 1e6nF X5R 6. 3VCE3

PCIe30x1_0
iLane(RC)--2(1L8)

PCIEZO_1_TXP/SATAZD 1 TXP :gi CIEZ : T;( Eig;;i
PCIEZO_1_TXN/SATA30_1 TXMN

1 \WpCTE26 1 THP/SATAZO 1 T}
PCIEZO 1 THN/SATAZE 1 T

PCIEZE_1 RXP/SATA3D_1 RXP | B PCIEZ6 1 RXP/SATA3Z0_1_Rd
PCIEZ8_1_RXN/SATA30_1 RXN I PCIEZE 1 RXN/SATAZ0 1 Rd

SATA30 HOST
Controlleri

PCIEZA_SATAZE_1_AVDD_8VES - OPCIE28_AVDDEVES
Leme |
1060F 4. TuF
| xR o xR
6.3 18V
caz cada2
= =
PCIEZ0_SaTAZ6. 1 AvDD v FEE o : ’ CPCIE20_AVDDIVE
PCIE20:Genl/Gen2 ifé§$ :Lgngz::
SATA30:Genl/Gen2/Gen3 T xee - et
s.sgl 18V
cozdh ca4a2
PCIEZ0/SATA30/USB30 0TG Mux2 = =

PCIE28_2 REFCLKP
PCIE28_2 REFCLKN

CIE20_2 REFCLKP
PCIe3fx1 1 | CIE20_2 REFCLKN

CIE26_2_TXP
CIE28_2_TXN

iLane(RC)--3(1L1)

PCIEZE_2_THP/SATAZE 2 TXP/USB38_2_SSTXP
PCIEZE_2 THN/SATAZD 2 TXN/USB38_2_SSTHN

L For RJ45
SATA30 HOST < W pcreza 2 nxp/saTaza_2_miprusaze_2_ssrxp i émm 2 p
L 15 PCIEZD 2 RXN
Controller2 2 |l pcrezo 2 Ran/saTaze 2 RiN/USE3_2_SSRAN i
PCIE2_SATA3A_USE3A_2_AVDD_OVES 2 SAvDD_ovES_SO
USB36 OTG
controller2 ™

PCIE20:Genl/Gen2
USE 3208:Genl

PCIE2O_SATAZE_USE38_2 AVDD_1VE
SATA30:Genl/Gen2/Gen3

RR3LEE

REIHRK3588 evb1ffpcie3.0f% IffH, A DUEIE PCIE30X4 PWREN_HIX Mz S K@ Mixf M JRK3588
GPIO, AJ5IEFpcie3xafZ il #dtsH,



VCCsVe_SYS VCC3V3_PIGC 05

T Ug181
1 5 VCC3V3_PCIE30_CLK  R81604 1 2 BR
(] out 0363
8115 2 8116 8117
im: | | GO ilBuF im:
0402 R8107 1 2 3 0603 0402
X5R 10K 5% EN 5P X5R o xsm
10v RO462 - RT9193-3368 10v 10v
R8116  SOT 235
= DV Venh=1.5V ceizo = =
PCIE30x4_PWREN H | RO4O2 DNP
o o 100k Pull Down .| cedez
1 in en PIN L
ﬁC{‘,lZV DCIN B VCC3V3_PCIE30_P VCC3V3_PCIE30
U162 [} o
4.5V<VINC18Y 5 T 8 L8100 Ty, 2 1
8121 8123 LT 8124 | C8125
ilBuF LlBBnF | 2 | oo ps | L8122 1 2 FND_E@GEMS LlBuF 1eenF  REL17 | C8126'| Rel22
X5R X5R }— __“am: ¥6R 25V X5R T —X5R 0.02R 22pF [ 232K
25v 257 1 2 4 3 402 16v 16V RO8OS o6 1%
1206 0402 REYAY T EN FB/OUT FB=0.6V coeod’| cose2 1% o 50V RO402
— = 10K :‘_csu? S FEE = — cedez,
RO402 100nF SOT 23 6
PCIE30x4_PWREN_H 5% X5R )
\ 16V | rs126
- 0402 49.9K
1%
= RO402
vCcC12v_DCIN Q8100 VCC12V_PCIE30 ~
WPM3467-3/TR —
T . o 2 4 3 RE120 1 2 BR__ 1
131 RABG5
8130 _L RB130 ﬁ
16uF 100K 8132 8133
X5R RO4OZ T or oo | 18uF | 1eenF
o 2V 6462 5% °- ——X5R X5R
1206 B o v | 28V
= 1266 0402
R8136
10K = =
RO462
o 5%
/ ™
PCIE30x4 PWREN_H R8141 1 2 1|7 gsie1
10K 5% fa 58050
RO402 Retaz | SOT 23
51K
RO402
o 5%

2.7 Wi-Fili ik 25 0 g 5 Y il

H T Wi-FilsiEt—f% 52 APCle2.01, HAFAcombphyE FixRE 2, HIHEHEJFEFHEH AR, KRIRER, &
MFRGEMZEEHZNAR, HAHH—MEEWMES O, ERESE,

1.5

EERERE, FEEREWI-FisHLT{# ¥ combphy, combphy 17 M FHR IMux kR, EHRFREH
XKR, p. s u. qHIF/RPCle, SATA, USB. QSGMIIL, PALE A, Wi-FIZ2#%| 1 PCles5
SATAE HIHPCIE20/SATA30 Mux0_f-, [l & AR 7% /& combphy0_ps 17 fio
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PCIE20/SATA30 Mux0

PCIE2(:Genl/Gen2
SATA30:Genl/GenZ/Gen3 BCIEZ0_0_REFCLEE
BCIEI0 0 REFCLEN =,

PCIEZ0_0_TXPfSATAID _0_TXF

PCIe20xl 2 0 0
ECIE20_0_THN/SATAI0_0_ TN f—————————

1Lane (RC) --T(1L2)

MUK

PCIEZ0_0_FXPfSATAID_0_RXF

SATA30 HOST o b
FCIEZ0_0_RXH/SATAI0_0_RxN

Controller(

142
EET

IELT
H-12

TEZ0_O_REFCLEF  [58]
TE20_0_FEFCLEN  [98]

TEZ0_O_TXF  [94)
TE20_0_TXN  [58)

J:* TE20_0_FoP  [98)
Lt BCIEZO_O_Rum  [98]

PCIE20/SATA30/USB30 HOST Mux2
PCIE20:Genl/Gen2

SATA30:Genl/Gen2/Gen3
USE 30:Genl

BCIE20 2 REFCLEN

0_2 TXP/SATAX0_2 TXF/USEIO_I SSTXF
0_2_THN/SATAI0_2_TOH/USEIO_J_SSTXH

BCIeZ0x

PCIE2
1Lane(nc;——3(11.1) FCIEZ

SATA30 HOST . ; 2 .
FCIE20 2 RXF/SATA3D_2 RXP/USEI0_2 SSRXP
Corrtrollexd FCIE20_2RXN/SATA30 2 RIGN/USEI0_2_SSRXKH

MUK

USB30 HOST
Controller2

PCIEZD 2 REFCLEP i

FCIE20_SATAIO_O_AvoD OvEs

Power BCIEXO SATAID _USEAQ_J_AVDO_OVES

FCIEZ0_SATAID 0_AVDD_1wE
PCIEX0_SATAID USBAN 2 AVDD_1VE

vODA_OvVES_50

CLK Differential Pair:
100 Ohm10%

DATA Differential Pair:
PCIE20: B5 Ohm £10%
SATAI0: 100 Ohm £10%
USB30: 90chm +10%

Note:

If not used:
Signal:leave floating
Fower: Tie to WSS

I
Note:

I
: Caps of between dashed green lir
| should be placed under the U100C

2. #RdtsSF, WhERE M It combphy D RER AR ER 7 <k, B 55 T

3. ¥wifi_reg_onf5 5 Mwireless_wlan 17 sifli £ PCle 3.3vHLIEH T sl -,

4. NRWI-FIFFZ L1 x#EEK, 155%”RC mode PM L1 Substates SCHF“F 7,

5. WERWi-Fifk S TCLkMelE haE, FREMAER wifi_reg_onEIATEARIRIN PR EF =5 FEF,
EIERE S RBT R AIPMU 10_E A 77 A g 3 5,

SDK & A XXR4H ) (Rockchip_Developer_Guide_Linux_WIFI_BT_CN.pdf) HH3EH,

vce3dv3_pcie20 wifi:
compatible = "regulator-fixed";

+
+

+

+

+

+ enable-active-high;

+ /*

+

+

+ */

+

+ startup-delay-us = <5000>;

+ vin-supply = <&vccl2v_dcin>;
+ )

wireless_wlan: wireless-wlan {

compatible = "wlan-platdata";
wifi_chip_type = "ap6275p";
pinctrl-names = "default";

pinctrl-0 = <&wifi_host_wake_irg>;
<&gpio® RK_PAO GPIO_ACTIVE_ HIGH>;
15 #lvec3v3_pcie20_wifi */

WIFI,host_wake_irq =
+ /* AREXEEHIwifi_reg_onE ),

vce3v3-pcie20-wifi {
regulator-name = "vcc3v3_pcie20_wifi";

regulator-min-microvolt = <3300000>;
regulator-max-microvolt = <3300000>;

gpios = <&gpio® RK_PC7 GPIO_ACTIVE_HIGH>;

* wifi reg_on jE&ffvbat, vddiofd€/5A4HEE, fEreset-gpiosaihisi, FTLA
* FREIPCI el FLIF Y sl A A T e B o

/* wifi_reg_on&i */

= WIFI, poweren_gpio = <&gpio® RK_PC7 GPIO_ACTIVE_HIGH>;

status = "okay";

}:

+
+&satad {

wifi_host_wake

BN MR B R IE S5 ]



+ status = "disabled" /* sata®5pcie2x112% T combphyO_ps, TEBHIFEAM */
+}

o

+&combphy0_ps {

+ status = "okay"; /* HifRphyFF/a */

+};

o

+&pcie2x112 {

+ reset-gpios = <&gpio3 RK_PD1 GPIO_ACTIVE_HIGH>;

+ rockchip, skip-scan-in-resume;

+ rockchip, perst-inactive-ms = <500>; /* Z%Wi-FitddFM, EHTFE#PERSTE NI A]
*/

+ vpcie3v3-supply = <&vcc3dv3_pcie20 _wifi>;
Sl status = "okay";
+};

3. menuconfig fit B

L WO R ECESTIF, J7rIERRIEE PCle AHKIIRE

CONFIG_PCI=y
CONFIG_PCI_DOMAINS=y
CONFIG_PCI_DOMAINS_GENERIC=y
CONFIG_PCI_SYSCALL=y
CONFIG_PCI_BUS_ADDR_T_64BIT=y
CONFIG_PCI_MSI=y
CONFIG_PCI_MSI_TIRQ_DOMAIN=y
CONFIG_PHY_ROCKCHIP_SNPS_PCIE3=y
CONFIG_PHY_ROCKCHIP_NANENG_COMBO_PHY=y
CONFIG_PCIE_DW=y
CONFIG_PCIE_DW_HOST=y
CONFIG_PCIE_DW_ROCKCHIP=y
CONFIG_PCIEPORTBUS=y
CONFIG_PCIE_PME=y
CONFIG_GENERIC_MSI_IRQ=y
CONFIG_GENERIC_MSI_IRQ_DOMAIN=y
CONFIG_IRQ_DOMAIN=y
CONFIG_IRQ_DOMAIN_HIERARCHY=y

2. {#ifE NVMe &% (BI71E PCle 11 SSD), PCIed:#2AHCIZ# (SATA) , PClef:i%USBIL#
(XHCI) 3 ETEE A confighFTHF, WIERTIN, HMERAREEILAKM+, WiFiSHE B ITHIAESE
confighit &,

CONFIG_BLK_DEV_NVME=y
CONFIG_SATA_PMP=y
CONFIG_SATA_AHCI=y
CONFIG_SATA_AHCI_PLATFORM=y
CONFIG_ATA_SFF=y
CONFIG_ATA=y
CONFIG_USB_XHCI_PCI=y
CONFIG_USB_XHCI_HCD=y
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ReAEae, BROIAPZAUSIHF drivers/ata/ahci.c FHFIZRAIRTPCIef R SATAIR A, MBI S
IR SH

4. H WL )

4.1 TELA EAHER, AR lane Z MGESZZH?

it ERTDAIZZZH, RC HY lane[1-4]15 EP/switch FY lane[1-41BERE AT N, & TR MUAT R, AT EK
3, BIRFIEVBARRIE, EEEMERH, X8,

4.2 [f]—4> lane 2235 SHEM 2ZH?

Eb4n RC ¥ lanel Y RX+ 5 EP/Switch Y RX-Xf W, TX+5 EP/Switch ) TX-Xf [, B0#E RX 1IEFU M,
TX EFOS NN, Eo0E? #ig Er] DMEER:, R EAFEEMIMEE, PCle FUIRIIARZSHL
B4R 7 IXEFEIE, BRAEVBARIIE, HEE/EH, X,

4.3 PClel& R 5 R B 5?7

RK3568H7 24 3.00) RCH2 Mane, GEARRESZHFHLIX2 lane 7701+, BRIR 7 IEEEDTSH &
B,

RK3588pcie3phyt:2MPort4 PMLane, XFHR7MEH, BATIESEZ REIRIdsEEA,

4.4 5L FPCle switch? Ha) G %A HifE?

G B2, AFEEEMRNT, HAHEESR, b7, §AN B ETEER, SR
EVB_F561F 5 H R,

4.5 FER G UM B PEH 855 Ve BN RO R ?

PARK356 X0 Al :

PCle2x 115 I 2844 AME S Bt i BusHitiE /T F0x0~0xf, PCle3x14% | 8§44 M%7 B i busHikib AT
0x10~0x1f, PCle3x24% il #$244MZ 7 BL i busHitik /- F0x20~0x2f, MIspcifii i HIE B A A] DAE 5
BB EE W bustiil GEAL) , BIRTHHERN M KR, 2B _F|Classi2IZ &AL, 5 =%VID:PID,
Class2iBU1ES# https:/pci-ids.ucw.cz/read/PD/, | VIDFIF= SHPIDIE S hitp:/pci-ids.ucw.cz/v2.2/pci.ids

console:/ # 1lspci

21:00.0 Class 0108: 144d:a808
20:00.0 Class 0604: 1d87:3566
11:00.0 Class 0c03: 1912:0014
10:00.0 Class 0604: 1d87:3566
01:00.0 Class 0c03: 1912:0014
00:00.0 Class 0604: 1d87:3566


af://n702
af://n703
af://n705
af://n707
af://n710
af://n712
https://pci-ids.ucw.cz/read/PD/
http://pci-ids.ucw.cz/v2.2/pci.ids

AT AE B NMlgs R T169bus ki, BWE &M EHlgs R 16 ME & (=
switch), —RE ] AR 75K, 328 o] DABKI RIDAI iR, WRHE R AR, 15 rk3568.disiHh =1~
il bus-range 7 it, HEVHIRAEES, 5N, JH%Ebus-rangeld FHIXFFIMSI(-X) RIDIX [EIZE

&, 15 [F V% msi-map,

bus-range = <fathil:  SEEHIE>

msi-map = < bus-rangerP[WitiaHilE << 16
&its
bus-range L iEHIE << 16
bus-range /LAY EZREEL << 16>

filtbus-range &% 5 0x30 ~ 0x60, RliZ4% 5 NS85 72 BLibusHiik M0x30 £0x60, 2k E %k 0x307

NE]EE & msi-map = <0x3000 &its 0x3000 0x3000>

b, H— @B RIE =B HI#8 1 bus-rangefimsi-map B A E &, Hbus-rangefimsi-mapMH B IGHL,

4.6 WTHIE PCleik f5 I BERR IR A?

IEHE RS as R A MIspci T B, $4T1spci -vvv, FKEDN B & MlinkStatBIA] &5 ; H A Speed HiHE,
WidthBIAlane$l, WFREMHT HMEE, EEHRERGE, NREE,

4.7 WHTIAE SoCEH A PCIe 5% 1] 73 B AYMSIER H M ST-X £ 3 ?

SoCH X PNPCle s & A B EL & FH T il BB R IR Ve, B BHISSHY NIFs, Al BCAIMSIEL
FHMSI-X A E 265535

4.8 5 X HiLegacy INT/7\? Wil 5iifill{#i  Legacy INTA ~ INTDI
Hhli;?

X Filegacy INT77 R, {HLinux PCIePMARERINAIILIEAIZMSI-X, MSI, Legacy INT, KT &S
A2ZEH1HLegacy INT, #HIFRMIAFTFE, 1ES%ENZH Documentation/admin-guide/kernel-parameters. txt
A%, E i pci=option[,option...] [PCI] various PCI subsystem options."{#i& T 7] PAZEcmdline 3 [FIMSI,
MR GBI 223 {5 F Legacy INTZMECHLH, PARK356XZ - FE&a N, AITE
arch/arm64/boot/dts/rockchip/rk3568-android.dtsif)cmdlineS ¥ - &AM I —Wipci=nomsi, EEAlGIIEHE
MBI :

=

bootargs = "...... pci=nomsi ...... ",

ARARINAR, Wspci -vvvA] A E LA AIMSTRIMSI-X AR SEAL T X AR A (Enable-), Ti%HL TINT A
ik, HWTE280, cat /proc/interrupts 7] &4 2|80 T ATIR S,
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01:00.0 Class 0108: Device 14a4:22f1 (rev 01) (prog-if 02)
Subsystem: Device 1b4b:1093

Interrupt: pin A routed to IRQ 80

Capabilities: [50] MSI: Enable- Count=1/1 Maskable+ 64bit+
Address: 0000000000000000 Data: 0000
Masking: 00000000 Pending: 00000000

Capabilities: [b@] MSI-X: Enable- Count=19 Masked-

Vector table: BAR=0 offset=00002000
PBA: BAR=0 offset=00003000

4.9 O X HF B BARZE ML 2 K2

RK 1808
EatiilF EURBAR 4G kL K& U BAR G HiLhE: K&
PCle2.0 - - 0xF8000000 64MB
RK356X
Eilas VR BAR 4G HhE K {IORBARAEEHAE K
PCle2.0 0x300000000 1GB 0xF4000000 32MB
PCle3x1 0x340000000 1GB 0xF2000000 32MB
PCle3x2 0x380000000 1GB 0xF0000000 32MB
RK3588(s)
EaiilF EVBARAL 4G Hithik KE {IRUHBARE G L K
pcie3x4 0x900000000 1GB 0xf0000000 16MB
pcie3x2 0x940000000 1GB 0x£1000000 16MB
pcie2x110 0x980000000 1GB 0xf2000000 16MB
peie2x111 0x9c0000000 1GB 0x£3000000 16MB
pcie2x112 0xa00000000 1GB 0x£4000000 16MB

PClefz il a8 S i K1GBI64-bit I BARZX ], HAAMEALEZ*H, 102 [HFAIMEMZS [H =X 1GBAYHE
B, HMEMZS [H AR R 6E.
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4.10 QIR CPUIBITTE2NMHEETS, A SZBIBARZE M5 ] ?

RN, SR 4apClef=iil2f 7 ELIBARZS [ T8 H 32067 FHE AL, (H2FRA TS A HiE32
AR — P BARMUIE, XM EHIEERFERBRM ., Fla1, RK356X00 &Ml s BARMIE
{UA32MB, Y4RK356XHICPUIBTTIEI2NHIEAEIZUT, LIS FRATTN 12 AR 31k 23 (R 45PN PCle 17 7
HrangesH{TEH AL, A REFELESNELEZRI1IMB, 1043 R 1MBA132-bit MEMZ¥[A]30MB:

&pcie2x1 {
ranges = <Ox00000800 Ox0 OXF4000000 Ox0 OXF4000000 OXO O0X100000
0X81000000 OXO OXF4100000 OXO0 OXF4100000 OXO O0X100000
Ox82000000 OXO OXF4200000 OXO0 OXF4200000 OXO 0x1eOOOO0O>;

}
&pcie3dx1l {
ranges = <0x00000800 OXxO0 OxF2000000 OXO OXF2000000 OXO0 0X100000
0X81000000 OXO OXF2100000 OXO0 OXF2100000 OXO O0X100000
0x82000000 OXO OXF2200000 OXO0 OXxF2200000 OXO 0x1eOOOO0>;
}
&pcie3dx2 {
ranges = <0x00000800 OXO0 OXFOOOOOOO OXO OXFOOEOOOO OXO OX1OO0000
0Xx81000000 OxO0 OXFO1OOOO0 OXO OXFO1O0OOO OXO O0x100000
0x82000000 Ox0 OXFO200000 OXO OXFO200000 OXO O0x1eOOOO0>,
}

NTRAEER NS RAIR,  AIBH AT PCledtbiil 23 AL E AR B 77

4.11 A A F DA T ECAINE cPUlg il BLEz PCle busiEitht, W
eI DS I A

{5 Flspcifmi 4 7] PAG 21|45 1% 45 CPUE L DA PCle busisiiitik

root@linaro-alip: /home/linaro# 1lspci -Vs 0002:21:00.0 -X
0002:21 :00.0 Non-Volatile memory controller: Intel Corporation SSD Pro 7600p/
760p/E 6100p Series (rev 03) (prog-if 02 [NVM Express] )

Subsystem: Intel Corporation SSD Pro 7600p/ 760p/E 6100p Series

Flags: bus master, fast devsel, latency 0, IRQ 114

Memory at 380900000 (64-bit, non-prefetchable) [size=16K]

Capabilities: [40] Power Management version 3

00: 86 80 a6 f1 06 04 10 00 63 02 08 01 GO GO 00 00
10: 04 00 90 80 0O OO OO0 0O OO GO OO OO0 0O OO 0O 006
20: 00 00 0O OO OO GO GO GO GO OO 0O 00 86 80 Ob 39
30: 00 00 00 0O 40 OO OO0 OO OO GO OGO 00 72 01 GO 060

KA AB R, SR AIMEECICPUEINE 20x380900000; CPUATHEI RANG, R AEHZHION
25 # devmem A 2> 152HX0x380900000,  M0x3809000003X CPUIE ML XS i PCle busigidl:, FJMPCle
AN FIBAROMIME(RFZ0x 10T 4A E0x 1424 11)isE Hi <04 00 90 80”7,  HII2H0x80900000 (FAKAL04:2FRIHIL
BARMZEAIN64bit MEM) . [RIE 24 CPUK Hi1/7iR10x380900000iX NCPUI ML, PCIeft ikt #4ARSS
(ATU), @ FTAC B outbounde 2R, AJ DA% Hi0x80900000iX MPCle busigititl:, MifisZEICPUI A
PCIe/MERINERE B
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T PR OGS B 56 R 11k 3568.dtsiH A & X, FrAi1PApcie3x2 A3 :

ranges = <0x00000800 OXO Ox80000000 OX3 OX80000000 OXO OX800000
0x81000000 0x0 0x80800000 Ox3 Ox80800000 OxO 0x100000 IOZH
0x83000000 0x0 Ox80900000 0x3 0x80900000 OxO Ox3f700000>; MemoryZ[Hl

BlanFA1r] & E £ Memory B IIFEA 72 ECIE . E20x830000007%AH memory B A164-bit non-prefetch%s
518

0x3 0x80900000 478 Fr 4B CPUlEtE, EI0x0000000380900000; 0x0 0x80900000-4 4B CPUE L
Fff % Bz FJPCle busigiil,  E0x0000000080900000; 0x3£700000 i memory B A /)N,

Rt CPUK H I CPUIS I IRl ikt 5 53 [5 FPCle busiBiibE 1% 1£0x300000000 RIS K2R, IXER ML
RAIEREM _EHATU BB,

KT HEE R ETEE, rISH RS T PClettihit 2 R BC & R HIHE 77

4.12 N i AN BRI T E A ol B AR L i A ?

KAURK356 X AN SRR IR, it DA A U0 N R s d R TRkt R il e s AT EARC
(1) N Al REEAFIBT B Blbar s (A1 221K ;
(2) NIRRT L

(1) FRHRUFATRRE E el E ERes, HATFRIIPBDF 01 : 00 . oM il
console:/ # /data/lspci -k
00:00.0 Class 0604: Device 1d87:3566 (rev 01)
Kernel driver in use: pcieport
01:00.0 Class 0c03: Device 1912:0014 (rev 03)

(2) XiE&HEITremovetf, FIEFINMIZE T RUKREAIZ/THpcie driver#xHItat
console:/ # echo 1 > /sys/bus/pci/devices/0000\:01\:00.0/remove
30.624938] xhci_hcd 0000:01:00.0: remove, state 4

30.624985] usb usb8: USB disconnect, device number 1

30.625741] xhci_hcd 0000:01:00.0: USB bus 8 deregistered
30.626115] xhci_hcd 0000:01:00.0: remove, state 4

30.626142] usb usb7: USB disconnect, device number 1

30.640977] xhci_hcd 0000:01:00.0: USB bus 7 deregistered
32.055886] vcchvO_otg: disabling

32.055920] vcc3v3_lcdl_n: disabling

Lo T e T e TR e T e Y e B e B |

(3) FAIRREE, WiERGCETTERMET

console:/ # /data/lspci -k

00:00.0 Class 0604: Device 1d87:3566 (rev 01)
Kernel driver in use: pcieport

(4) RERBLEAR, FEENTRAESCZ—, PUTEMESEIREING

console:/ # echo 1 > /sys/bus/pci/devices/0000\:00\:00.0/rescan

console:/ # echo 1 > /sys/bus/pci/rescan

[ 33.222240] pci 0000:01:00.0: BAR 0: assigned [mem 0x300900000-0x300900fff
64bit]

[ 33.222606] xhci_hcd 0000:01:00.0: xXHCI Host Controller

[ 33.224875] xhci_hcd 0000:01:00.0: new USB bus registered, assigned bus number
-

[ 33.225468] xhci_hcd 0000:01:00.0: hcc params 0x002841eb hci version 0x100
guirks 0x0000000000000090
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33.226318] usb usb7:
cdDevice= 4.19

33.
33.
33.
33
33.
33.
33
33.

33.
33.
isabli

cdDevice= 4.19

33.
33.
33.
33.
33.
33.
33.
33.

cdDevice= 4.20

226329]
226345]
226355]

.226364]

227661]
227716]

.228252]

228581]

226816]
228678]
ng LPM.
228783]

228796]
228803]
228809]
228814]
229360]
229406]
556216]
700886]

usb usb7:
usb usb7:
usb usb7:
usb usb7:

New USB device found, idVendor=1d6b, idProduct=0002,

New USB device strings: Mfr=3, Product=2, SerialNumber=1
Product: xHCI Host Controller

Manufacturer: Linux 4.19.172 xhci-hcd

SerialNumber: 0000:01:00.0

hub 7-0:1.0: USB hub found
hub 7-0:1.0: 1 port detected

xhci_hcd
xhci_hcd

xhci_hcd

usb usb8:

usb usb8:

usb usb8:
usb usb8:
usb usb8:
usb usb8:

0000:01:00.0: XHCI Host Controller
0000:01:00.0: new USB bus registered, assigned bus number

0000:01:00.0: Host supports USB 3.0 SuperSpeed
We don't know the algorithms for LPM for this host,

New USB device found, idVendor=1d6b, idProduct=0003,

New USB device strings: Mfr=3, Product=2, SerialNumber=1
Product: xHCI Host Controller

Manufacturer: Linux 4.19.172 xhci-hcd

SerialNumber: 0000:01:00.0

hub 8-0:1.0: USB hub found
hub 8-0:1.0: 4 ports detected

usb 7-1:
usb 7-1:

33.700913] usb 7-1:
33.700920] usb 7-1:
33.702398] hub 7-1:1.0: USB hub found

[
b
[
[
[
[
[
[
[
[
8
[
[
d
[ 33.
b
[
[
[
[
[
[
[
[
b
[
[
[
[

33.702642] hub

new high-speed USB device number 2 using xhci_hcd
New USB device found, idVendor=2109, idProduct=3431,

New USB device strings: Mfr=0, Product=1, SerialNumber=0
Product: USB2.0 Hub

7-1:1.0: 4 ports detected

4.13 PCledPi% e Hfunction XS b P cache — 301 ?

FRAEPCIetMY SnoopFINo SnoopfE X, AMEMENRGIHATIIAIEK, HTLPHUFRZI ENo Snoop/& Tt
B, SRFEAERETE W RS AIEEF P BhE 52 K cache —BUERI4E,

No
SnoopfiL

Cache

Coherency %

Snoop

No Snoop

BRI #HiE

TEEFIE cache— 2K Cfgfil, 1/0fl, Messagefl, MSI(-x)fL

i W E N0
ANEZIRBhZE P cache ]
— &

WMANE R HE NFHINFERTLPE, & EHNo Snoophi N0, #HAFHRSGE, RCEKENS ARHNEZ
EVENHAMCPUM cacheN, #2, MFFEEFIRSG \VHENIZE, NG &6 LR FHCPURIT
invalidatet/E,

MAME R RN ENNTEBEIEFFIEEIMERITLPE, 75 HNo Snoopfih0, NIRCHEHEZEFTH CPUY
cache, HHEIZTLPEANEHEATERHIIE 2 S EHHEHMCPURE, &8, WIEREHE Z i Tlushi®rE,

RKFEE SRR HAZFFSnoopBY | Gi—1%#fNo Snoop W14 HE, [KHFERK &84T HfunctiondX 5]
FHEBITYEY cache—E1%
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5. .0 R HBkYIRE

5.1 JiBH

T ELB B R DMA SR LRI LR TP, 7 PCle S 883 DMAL)
i, HESEPIA 2RI VA P B,

RC EP
Ars BB APP HEE APP
HEHMUE (DMA_OBJ) HEMYUE (DMA_OBJ)
PIEEs
PCle DMA PCle DMA
PCle $%F& PCle §&Fs

5.2 MR

BB HMZE R 7 BRI % 4 buffer BRXI 28 buffer F1 ack buffer, $2AEH P E2 R UEHIFIIE T

2,
5.2.1 PUIZAC &

defconfig Pl & :

CONFIG_ROCKCHIP_PCIE_DMA_OBJ=y
CONFIG_DEBUG_FS=y

RC dts Fil & :

/7 {
reserved-memory {
#address-cells = <2>;
#size-cells = <2>;
ranges;

dma_trans: dma_trans@3c000000 {
reg = <0x0 Ox3cOOOOOO OXO OXO4000000>;

Y


af://n848
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user_region: user_region@0x10000000 {
reg = <0x0 O0x10000000 OXO OX1000>,

3
3
}
&pcie3dx2 {
memory-region = <&dma_trans>; // RPECED: £ buffer MR AT
IF] i B
memory-regionl = <&user_region>; // BEIERCET: AEH PR E RN AZ 2SR
buffer, K5 EP N{EHIHE—3L
busno = <0>; // RC FECEHN 0
status = "okay";
}
EP dts AL & :
/7 {
reserved-memory {
#address-cells = <2>;
#size-cells = <2>;
ranges;
dma_trans: dma_trans@3c000000 {
reg = <0x0 Ox3cOOOOOO OXO OXO4000000>;
3
user_region: user_region@0x10000000 {
reg = <0x0 0x10000000 OXO OX1000>;
3
}
3
&pciedx2 {
compatible = "rockchip, rk3568-pcie-ep";
memory-region = <&dma_trans>; // WPECBT: £ buffer X ANFL
[F] i B
memory-regionl = <&user_region>; // BEIEBCET: 7R PR E RN AZ 2SR
buffer, ZRk5 RC WFHIE—K
busno = <1>; // RC ECEN 1
status = "okay";
}

5.2.2 RN

TEMHZ AN /devipcie-dev %45, 424 poll mmap F1 ioctl #1, HA ioctl FEREOWTR:

./include/uapi/linux/rk-pcie-dma.h
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#define PCIE_DMA_START // BUEfER: J88) DMA &
GEH RS 15 )

#define PCIE_DMA_GET_LOCAL_READ_BUFFER_INDEX // BRI FKE local
read buffer K&

#define PCIE_DMA_GET_LOCAL_REMOTE_WRITE_BUFFER_INDEX /7 BAELR: FREL
local/remote write buffer K7

#define PCIE_DMA_SET_LOCAL_READ_BUFFER_INDEX // BELH: E local
read buffer K&

#define PCIE_DMA_SYNC_BUFFER_FOR_CPU

#define PCIE_DMA_SYNC_BUFFER_TO_DEVICE

#define PCIE_DMA_WAIT_TRANSFER_COMPLETE /7 ARG FF DMA fEHSE
%

#define PCIE_DMA_SET_LOOP_COUNT /7 BEL: R EEMIEIR AL
CUEvzED)

#define PCIE_DMA_GET_TOTAL_BUFFER_SIZE // HFECED: REUEH
buffer &K/

#define PCIE_DMA_SET_BUFFER_SIZE // RPECE: BEEHmARD
data buffer HYA/N

#define PCIE_DMA_READ_FROM_REMOTE /7 WAL B3 DMA &k,
AL

#define PCIE_DMA_USER_SET_BUF_ADDR // RPECE: KEE
buffer fCigHE

#define PCIE_DMA_GET_BUFFER_SIZE // HFPBECED: FREUE 5 H B

data buffer IR/

5.2.3 RAFLGH P L i

B CEARTE FH F BC B S B 2 BRI R e g A, @1 mmap ALBEHRIINZ, 8
I io_crl BlEESRRE N AR B HBHE o

ARS ‘ BAEE ||FEF‘§B§§&E H RC SA3E0iEfEE ‘ BRES | |FHF'LFE§£{E EP SitsumEisE

ioctl BPESE0 mmap ioctl #EEEED ioctl APEEE0 mmap loctl EHEFE=ZD

local buffer 0-7 | 3 ocal buffer 0~7

WS BREE data buffer index n~7[data buffer index §~15 AFESE data butfer index 0~7 | data buffer index 8~15

remote bufier 0~7 T remote buffer 0-7_ )

i TR R
FAFECEVRH (no reverse) :
o [ buffer FIFCEEHIIEF A MER data buffer BR/INA] U ioctl FH P BB 1% E
o BAMEH data buffer BESEEFTH12B TIRER, FTLAEWZSEN buffer_size - 12B

o {&H buffer 74 16 1 data buffer $EHL, S BCLAAN R A S & -

o RC index 0~7 -> data buffer index 0 ~ 7
o EP index 0~7 -> data buffer index 8 ~ 15

R :

o fEHi buffer @)Y mmap ML LINE, FKIEE PCIE_DMA_GET_TOTAL_BUFFER_SIZE #[13£
i
o P ACEEEEN ZFHEEIX B data buffer index FTTER mmap fRf%

JRALE
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o FF dts Bl & "reverse" property Ji%% data buffer 7517, X buffer 2K U

RS ‘ APEE ||FE|F'£ME§£{E || EP ZitiiETE | ‘ AFRE | |ﬁF‘9¢E§SHE| RC ZiE#iRfeE

ioctl AP EEED mmap ioct! FiEEAERD ioctl AAPESE0 mmap ioctl FEEfEEIED
*___localbuffer 0-7 i localbufter0-7 " ]
RS BFEE data buffer index 0~7 data buffer index 8~15 AFEE data buffer index 0~7 1data buffer index 8~15 |
remote bufier 0~7 " remote buffer 0~7

5.3 Bk APP

5.3.1 MR

RK fRHEA BN FA R 7 2 2 A8 DU IhRE:

e test-pcie

o G¥WEMLH (RC/EP) —— AHIL L
o WHWELH (RC/EP) —— AL

e test-pcie-ep-new

o MPFHEE
o HHUELH (RC/EP) —— imimfIH BRI deamon #2/7, SEMEHEENAML, Bkt
TR MR AF R
P BB iR

BrERETE

S RWEA- data bufer size
(PCIE_DMA_SET_BUFFER_SIZE

!

ERITE bufer EiSERI0
{PCIE_DMA_USER_SET_BUF_ADDR)

[EasEia
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1RH

3

AR AR buffer O A REUE

R

poll write

avail?

PP BT

=S

{PCIE_DM#A_READ_FROM_REMOTE)

#FH local&remote write buffer 5
[PCIE_DMA_GET_LOCAL REMOTE WRITE_BUFFER_INDEX)

EfE (5%

cache flush)

PCIE_DMA_START

4

EFSeEREat

(PCIE_DMA_WAIT_TRANSFER_COMPLETE)

EIEFEEEE

deamon B

|

NO

poll read avail?

& local buffer 75 (5% cache invalide)
[PCIE_DM#A_GET_LOCAL_READ_BUFFER_INDEX)

R EH buffer

PCIE_DMA_SET_LOCAL_READ_BUFFER_IMDEX)




5.3.2 M

test-pcie-ep-new
test-pcie-ep-new <timeval> <buffer_size> <dma_chanel> <buffer_address>

28

o timeval: JEK usleep, PAf7 us, F DAL R RCEHE G 1Y B P AT O RERS

o buffer_size: FIFECET, PANIEE LR, A KB

e dma_chanel: PCle DMA {& g &=

e buffer_address: FIFBECE I, {EHibufferiCifiblt, (CZEFH#H, B E VO FH disiS e i T
B A #¥memory-region

test-pcie

test-pcie <rc> <loop_count> <transfer_size> <rw> <chn>

W

]

e rc: 1-RC, 2-EP
loop_count: EEE IR

o transfer_size: F 7 EHEA/N
e rw: 1-read, O - write

e chn: DMA channel

5.3.3 M FH 525

WAZECE 2S5 NAZACE =

1. % test-pcie-ep-new Fl test-pcie #5UIF|RCHIEPH T+
2. B 5% RC 1 EP HUARF-ERIZAT DA T i< 58 R P BC B SCRpAE B R -

./test-pcie-ep-new 500 1024 0 1006632960 & # RN 500us, FFECEDT 1M
buffer_size , DMA chanel 0, FAFEEI 0x3c000000 (1006632960) f{&#i buffer jTifHbHE

3. RC Uit & B (&4

./test-pcie 1 1000 512 1 0 # RC ¥, 1000 Xi&Hi, RFXIEH 512KB #¥E, UL,
DMA chanel 0
./test-pcie 1 1000 512 0 0 # RC ¥, 1000 (Xi&Hi, RXiEH 512KB ¥, Sikki,

DMA chanel 0

4. EP Ui R EUR L

./test-pcie 2 1000 512 1 0 # EP Ui, 1000 (Xf&f, Xt 512kB #dE, BiEhm,
DMA chanel ©
./test-pcie 2 1000 512 0 0 # EP ¥, 1000 (Xi&Hi, RXIEHT 512KB #¥E, SikHi,

DMA chanel 0
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5.4 [8iHEE

BB debug MIEHHTR M R MER

cat /sys/kernel/debug/pcie/pcie_trx
cat /proc/interrups | grep pcie

6. FIEEPYIREMEIT &

Rt FrPClef HE NEPIR & SAERRK A B, AR EBOR, PhRe SRE S
FIEREORIE, PEHATESR S AL E T, 7 P EPCle EPREIXGIT L HIHARN AR ZHHRK
AR ALS Fr R Gu(A0x86), EE M E BATITRPREEP\L S HEN, AIZH AT NERT IXIT K,

PREEPTIREFFIT A 7 H =N I REAH M

 RCIUHBITHIEATRK3568 EPE: & ¥ function driver, HIJGER TR TERC R GiH HI i barZs (A% W Y RE
W17, BREdE S, TS, RAE LRSS,

o EPUfH(AHIERK3568.0 )iz  THYfirmware driver, EIIHEE (1 5HC Ebar N 77 inboundFloutbound,
R EDMA 72 X EPUf 5 RCHfi PN 77 B I8 5 DT RE

o PUEEEENTHERE Y loader: T T E class code, ID, f&2&bardE K A/NDA R RIEE N BRIGERE; RN EIAN
x86HYBIOSHH S EIN (4K, 75 EHE AR iER .

HT R EAMEER S, B T TR 2 demo, A BRRIIIE X R, tdemor] DA
FFRK 356805 1 4L i — 1 memory controller, FIAHEAFARLE B Hlinux 258, PAx86 9%, #HiTsudo
IspciA] DA 23R A] % 55

1t-HP-ProDesk-400-G5 -NT-ID5-APD:~$ sudo lspci

[sudo] password for 1t:

00:00.0 Hest bridge: Intel Corporaton 8th Gen Core Processor Host Brldge/RAN
Regtsters

00:02.0 VGA compatible controller: Intel Corporation UHD Graphics 630 (Desktop)

02:00.0 Memory controller: Fuzhou Rockchip Electronics co. Ltd Device 356a Crev
01)

TERCHfiM#E function driverfitt 2 5, 15 H B/ dev/irk-rmdi#5 17 55, I Hecho/catViRI k1T 55, 7RIS
REFRRE 5 A ZIEPYH (A FIHERK3568) N TE,  EPH# 15 7] Y A 77 - TEEPYfi ) firmware driverH AT Bt
Bo FIAAdemor] DASCI R SR GG RV AR AZ B, oA bRV S ASHR M, MO AERI AT PATE R 5%
7 AT /Rredmine 22 5t FH R BN,

o XNFEx86IRFINTREIER, HTHRZMEX86KE EMRIIx16HHHREENIAAN KT 4-lane V5 £, 4
THRI B LS T A Hx 1,

o EPUnHI RS HIET ST HRCIIPCIefitl L4274t H K& THE#PERSTHEZIEPIK &5 121
PMUEN(EE L, #15RCH:TA] AIEHIE i LI#PERST(E S, XNEPHH T R E Mz,

* EPUii<e FHEU#PRSENT(S 5 75 ZIEHH B lix 115X,

o EPUYPCIeIXZ /L B Class code, 75 M BIME (F Hfiresize T BARMINEFE SR, AL ECE) EHARHE
hb, BURIFIRCHRspei -y H Hlogll T :
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Region 0: Memory at <unassigned> (32-bit, non-prefetchable) [size=64M]

7. RC mode PM L1 Substates 2§

UHHIAFTFH RK 42 M i n 92 E852#5 PCle PM L1 Substates, A] PUEIEFF /S PM L1 Substates g+

X DFEIE— AL,

WA, W BARIME A SR PM L1 Substates &7, JUHSEFARILIN slot SMEZIEEE A
F, WZ)IFJ5 PM L1 Substates JgE, & MIER &R ICIREHR T,

PM L1 Substates SZFFI TR T

e RC CLKREQ#. EP CLKREQ# X B B¢

o AGEARAL:

o INISEI I E, AJLAEE CLKREQ# # A\ CLOCK_GEN OE, %l CLOCK_GEN OE N&E#H
R, WIRFRIN AR &

Downstream Port

Component A

‘ El Exit Link PM
Detect Control PLL
Rx Tx
| A A [ ]
! |
i | REFCLKA
CLKREQA#
—{ cLock
— | — T GEN
- T CLKREQB#
! REFCLKB
' 'K 1
Tx Rx
Cink PM ETExH PLL
Control Detect

Upstream Port

Component B

S RN IN A
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KR SGA PM L1 Substates S 4%:

e dts RN “supports-clkreq;* J&
o NKZEALE CONFIG_PCIEASPM_POWER_SUPERSAVE=n

ZYiTi3 PM L1 Substates 32 H¥

I\ RC/EP #R30H5 PM L1 Substates, FLHRCHYSEHFEIL AT 223075 H B AM4A-F 15 2 ASPM—H,
REPHILE CLKREQ# 155 WHIATFS “PM L1 Substates SCHFAIRE PR FEEEIZ 1

WA E CLKREQ# {55 1% E CLKREQ# iomux 4 function io

YR PFIE B 8819 SR "supports-clkreq; B, PEAISH "dis ATECEIA 11" BEH

JFJ5 PM L1 Substates 37§ :

o Jiikl: PAZZELE CONFIG_PCIEASPM_POWER_SUPERSAVE=y
o J7ik2: HEIAMEAN WIFL, SCHRIXENH#HE PM L1 Substates

TiEH:

o MMEATHERFE A RS AA SIS T BN ZERLE, PCle link RIRESHE AR IR, ToiEMEE
o IBEIAPZIRRS BT, & 3FF L1SS #M T commit 6530b0b1 PCI: rockchip: dw: Support PM
L1 clock removing

8. S HHEE

8.1 B R W

[ 0.417008] rk-pcie 3c0000000.pcie: Linked as a consumer to regulator.14
[ 0.417477] rk-pcie 3c0800000.pcie: Linked as a consumer to regulator.14
[ 0.417648] rk-pcie 3c0800000.pcie: phy init failed

SRR desFRORIERAIT 5 Il 88 F0 B M phy 19 5

[ 0.195567] rochchip_p3phy_init: lock failed 0x6890000, check input refclk and
power supply

[ 0.195585] phy phy-fe8c0000.phy.8: phy init failed --> -110

[ 0.195599] rk-pcie 3c0800000.pcie: fail to init phy, err -110

[ 0.195611] rk-pcie 3c06800000.pcie: phy init failed

FHIERA: PCle 3.0 PHY LYEHIFEE i AN P =2, S8phyi%E 1EF TIE

8.2 trainning JXI

PCIe Link FailfYlogiil F—HEHEE"PCIe Linking...“, LTSSMIRZHIATREARF

rk-pcie 3c0000000.pcie: PCIe Linking... LTSSM is 0x0
rk-pcie 3c0000000.pcie: PCIe Linking... LTSSM is 0x0
rk-pcie 3c0000000.pcie: PCIe Linking... LTSSM is 0x0
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BEHBI"PCIe Link up"HIFTEN
ox11

{HLTSSMIRASHIAIbit165bit17 A% T0x3, bitoFlbit8EUEAKT

[ 3.108325] rk-pcie fel50000.pcie: Looking up vpcie3v3-supply from device tree
[ 3.126926] rk-pcie fel50000.pcie: missing legacy IRQ resource

[ 3.126940] rk-pcie fel50000.pcie: IRQ msi not found

[ 3.126944] rk-pcie fel50000.pcie: use outband MSI support

[ 3.126947] rk-pcie fel50000.pcie: Missing *config* reg space

[ 3.126954] rk-pcie fel50000.pcie: host bridge /pcie@fel50000 ranges:

[ 3.126965] rk-pcie fel50000.pcie: err Ox00fEEEOEO00. .0x00fOOfffff ->
0x00f000eE000

[ 3.126972] rk-pcie fel150000.pcie: I0 0x00f0100000..0x00fO1fffff ->
0x00f0100000

[ 3.126979] rk-pcie fel50000.pcie: MEM 0x00f0200000..0x00foffffff ->
0x00f0200000

[ 3.126984] rk-pcie fel150000.pcie: MEM 0x0900000000..0x090fffffff ->
0X0900000000

[ 3.127007] rk-pcie fel50000.pcie: Missing *config* reg space

[ 3.127028] rk-pcie fel50000.pcie: invalid resource

[ 3.387304] rk-pcie fel50000.pcie: PCIe Link up, LTSSM is 0Ox0

HIFMRinksK D, MIZATAEFIZC log, HIL"PCIe Link up"HHTEN, HLTSSMIRESHIbit165
bit17%T0x3, bitoF|bit8E{E KFETox11

[ 2.410536] rk-pcie 3c0000000.pcie: PCIe Link up,

SRR trainning KIK, IMNRIRALT TAERSEHEF S 7.

LTSSM is 0x130011

B AR reset-gpios IX MR HLE

X7 HIR, WM TINEABVIHHEESH, BEREW, Wo/NEHERVER, REMAEMESSHE
TRAIN P 5 5 IR A Hspecti e, WERERTCIAMR, KMERTEENE T2, HEEHIILHRE
FIPCBA RN AIRELE, I H AR BA TR N AR SR =R At — A TR A S SR & .

BAINE IR T Hpeie-dw-rockchip.cFRK_PCIE_DBG, #l—{log A HT, TEFRIRE TR, R
BEANEHISRRINGER, TMloghiE SLHEAE F B 15 A R K &0 B A il g disablefs, X FFlog=24F 7>
Wr—ri, FriMEElogrh, 2 HIISEEI“rk-pcie 3c0000000.pcie: fifo_status = 0x144001715 B,
fifo_statustIR A2 PCIeFER& HltssmARASHL, AT AMRHEIRASHE B I 58 & AR I KRB o

RK356 X8 F FIPCle ltssmiR A B AT S B SOR M SRR 57

8.3 PCIe3.0f2 il SR HIEAIL Ik S R T i

[ 21.523506] rcu: INFO:
[ 21.523557] rcu: 1-...0:
softirq=30/30 fgs=2097

[ 21.523579] rcu: 3-...0:
softirq=35/36 fgs=2097

21.523590]
21.523610]
21.523622]
21.523640]
21.523666]
21.523682]
21.523694]
21.523704]
21.523737]
21.523751]
21.523767]
21.523786]

rcu:
Task dump for CPU 1:

rk-pcie R running task 0 55
Call trace:

__switch_to+0xe0/0x128

0x43752cfcfe820900

Task dump for CPU 3:

kworker/u8:0 R running task 0 7
Workqueue: events_unbound enable_ptr_key workfn
Call trace:

__switch_to+0xe0/0x128
event_xdp_redirect+0x8/0x90

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

rcu_preempt detected stalls on CPUs/tasks:
(0 ticks this GP) id1le=652/1/0x4000000000000000

(5 ticks this GP) idle=4fa/1/0x4000000000000000

(detected by 2, t=6302 jiffies, g=-1151, =98)

2 Ox0000002a

2 Ox0000002a
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[ 21.523816] rcu: INFO: rcu_sched detected stalls on CPUs/tasks:

[ 21.523840] rcu: 1-...0: (50 ticks this GP) id1le=652/1/0x4000000000000000
softirq=7/30 fqs=2099
[ 21.523859] rcu: 3-...0: (55 ticks this GP) idle=4fa/1/0x4000000000000000
softirq=5/36 fqs=2099

21.523870] rcu: (detected by 2, t=6302 jiffies, g=-1183, g=1)

21.523887] Task dump for CPU 1:

21.523898] rk-pcie R running task 0 55 2 0x06000002a

21.523915] Call trace:

21.523931] _ switch_to+0xe0/0x128

21.523944] 0x43752cfcfe820900

21.523955] Task dump for CPU 3:

21.523965] kworker/u8:0 R running task 0 7 2 O0x0000002a
21.523990] Workqueue: events_unbound enable_ptr_key workfn

21.524004] Call trace:

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

SR MRRS R FEoghtir, NIFRAHPCIe3.0MPHY TIERH, IBEMRIXKE

ANT IR A I B N B G, IR IRE R, B SBphy LiEP T,
o f&7F PCIE30_AVDD_0V9 FIPCIE30_AVDD_1V8HLEE AT BTN,
o RK3588 pcie30phy 15 R A —port, 55— "portth FFEALH, KARGRFEER,

8.4 PCIe2. 082l SR HIEHIL I B R G e i

21.523870] rcu: (detected by 2, t=6302 jiffies, g=-1183, g=1)
21.523887] Task dump for CPU 1:
21.523898] rk-pcie R running task 0 55 2 0x06000002a

21.523915] Call trace:

21.523931] _ switch_to+0xe0/0x128

21.523944] 0x43752cfcfe820900

21.523955] Task dump for CPU 3:

21.523965] kworker/u8:0 R running task 0 7 2 0x0000002a
21.523990] Workqueue: events_unbound enable_ptr_key_workfn

21.524004] Call trace:

L T e T e T e T e T e TR e T s B e T |

SRR WIRAG R T loghti, NIFRHIPCIe2. 0RMPHY LIERH, IEMRIRKE

 f&# PCIE30_AVDD_0V9 HIPCIE30_AVDD_1V8HL 2 & /B 23K,
{&Mcombphy2_psqf4R #/iphy-rockchip-naneng-combphy.c, fErockchip_combphy_initPR £ IR EEHE i1
WIS, MZEPHYNER—LAlE

val = readl(priv->mmio + (0x27 << 2));

dev_err(priv->dev, "TXPLL_LOCK is Ox%x PWON_PLL is 0Ox%x\n",
val & BIT(0), val & BIT(1));

val = readl(priv->mmio + (0x28 << 2));

dev_err(priv->dev, "PWON_IREF is Ox%x\n", val & BIT(7));

B ETXPLL_LOCKZEE N1, WRARZ, RIFPHYE HlocksEm, HIXRAEHBPWON_IREFES NI,
WRANL, NERHAPHYN PR, N ZiXU)#icombophy N #A%, (&Mrk3568.dtsiH
combphy?2_psqffJassigned-clock-rates, K{RIEEE N 25MEL#H 100MIET T2,

o WIERVAEEDL L IRITERL, TERPHY NE YN #ibypassErefclk Z /HME S L, #ATMIE, bypassii
TErockchip_combphy_pcie_initFREHYRE, EEII SR
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u32 val;

val = readl(priv->mmio + (Oxd << 2));
val |= BIT(5);

writel(val,priv->mmio + (Oxd << 2));

WEFENE, EMKIKELE combphy2_psqf i #5512 A 24M,25M PA K2 100M,  FH 7”2 28 NPClIefrefclk 2 73
FEH_ LI EREE S, REFRMEE, Bal G e 2K,

EFRHIER: BT PCle 2.0 M5 SATA2E NE M, WIRMEWERMFINTTIT, THHLILAEEE RARME
PR A2 2 B2 log,

8.5 PCIe¥Pi¥Memory BAR B /3t 55

HME T BEMemory B i 5 i 1 B o0 =2k

HihkZ3 )8 T SRR, 251 Gtk == (81N AT 2 58 3 DR [l R 2 > S R R BL Y BARSS
B A Z K, R E Aol TR, HFHEXET no space for , RAH215 k40
RIMRKF & Hi53GBAY64bit memoryZ2[A], HH TIRHISFEBICIEPBLE R, HATEES, KA%Z
RKB 28, B REHILSE, BRI S vendorfiINE S ] AERHBARZ RIA BRI,

3.286864] pci 0002:20:00.0: bridge configuration invalid ([bus 01-ff]),
reconfiguring

3.286886] scanning [bus 00-00] behind bridge, pass 1

3.288165] pci 0002:21 :00.0: supports D1 D2

3.288170] pci 0002:21 :00.0: PME# supported from DO D1 D3hot

3.298238] pci bus 0002:21: busn res: [bus 21-2f] end is updated to 21

3.298441] pci 0002:21:00.0: BAR 1: no space for [mem size 0xeQ000000 ]

3.298456] pci 0002:21:00.0: BAR 1: failed to assign [mem size 0xeQ000000 ]
3.298473] pci 0002:21:00.0: BAR 2: assigned [mem 0x380900000- 0x38090ffff pref ]
3.298488] pci 0002:21:00.0: PCI bridge to [bus 21]

L T e T s T s T e T e T e T e T e, T e, O e Y e T e T e T e T e |

classFRIEN, HAHEXRH TN class 0x000000 , Hlspcifiit 7] W BARY 51 2 Runassignedk
Ao NN A RERY IE R R R B, B class XA TIERRRIECE,, Q1SR TCIR B
BCEEN G ERIRRRTT 2., RIDASE ARAN T 20N R Y class B TR IHB B, TR BE AL
SE BRI VIDHIPID, 7 H.classi&E N H B SRR (152 7 WM M8 E 5 2 1E R el e
Pl IR HN B OEFR TR 53 KX T class BRI IR A TR &),

.335899] pci 0000:02:04.0: [13fe:1730] type 00 class 0x000000
.335986] pci 0000:02:04.0: reg 0x10: [i0 0Ox0000-0x00ff]

.336023] pci 0000:02:04.0: reg 0x14: [mem OXO00000000-OX0000007f]
.336058] pci 0000:02:04.0: reg 0x18: [mem OXOOOO00O0-OxO000COTT]
.342340] pci_bus 0000:02: busn_res: [bus 02-ff] end is updated to 02
.342444] pci 0000:00:00.0: BAR 8: assigned [mem 0xf4200000-0xf42fffff]
.342484] pci 0000:00:00.0: BAR 6: assigned [mem 0xf4300000-0xf430ffff pref]
.342496] pci 0000:00:00.0: BAR 7: assigned [io0 0x1000-0x1fff]

.342510] pci 0000:01:00.0: BAR 8: assigned [mem 0xf4200000-0xf42fffff]
.342519] pci 0000:01:00.0: BAR 7: assigned [i0 0x1000-0x1fff]

.342529] pci 0000:01:00.0: PCI bridge to [bus 02]

.342546] pci 0000:01:00.0 bridge window [io 0x1000-0x1fff]

.342572] pci 0000:01:00.0: bridge window [mem 0xf4200000-0xf42fffff]
.342616] pci 0000:00:00.0: PCI bridge to [bus 01-ff]

.342631] pci 0000:00:00.0 bridge window [io 0x1000-0x1fff]

.342645] pci 0000:00:00.0 bridge window [mem 0xf4200000-0xf42fffff]

N DN DN DNDNDNDNDDNDDNDDNDNDDNDDNDDNDNDN
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[ 2.344896] pcieport 0000:00:00.0: Signaling PME with IRQ 87
lspci -vvv:

0000: 02:04.0 Non-VGA unclassified device: Advantech Co. Ltd Device 1730
Subsystem: Advantech Co. Ltd Device 1730

Flags: medium devsel, IRQ 255

I/0 ports at[<unassigned> _disabled] [size=256]

Memory at <unasslgned> (3z-bit, non-prefetchabie) [disabled] [size=128]
Memory at <unassigned> (32-bit, non-prefetchable) [disabled] [size=256]

--- a/drivers/pci/quirks.c
+++ b/drivers/pci/quirks.c
@@ -207,6 +207,13 @@ static void quirk_mmio_always_on(struct pci_dev *dev)
DECLARE_PCI_FIXUP_CLASS_EARLY(PCI_ANY_ID, PCI_ANY_ID,
PCI_CLASS_BRIDGE_HOST, 8, quirk_mmio_always_on);

+static void quirk_class_id_fixup(struct pci_dev *dev)

+{

i dev->class = 0x123456; /* Fixup your own class id ! */

+}

+

+DECLARE_PCI_FIXUP_CLASS EARLY(PCI_VENDOR_ID_FO00, PCI_DEVICE_ID_ BAR, 8,
quirk_class_id_fixup); /* Please Add Correct Vendor ID and Device ID ! */

o ANEMMBARZFIRI Y, HRHMIEH TN assigned [mem Al error updating, Hlspcifiit
A] MHEBARZEJF) B Runassigned RS, IR R FRINE TARRESRE, SEBARMILE
AINEE, [ R, HATRERI R R BRFE X R R, SAlRERINEN T IEGen1 FURCFE
FAERE, ZreiE 2 AR AR TAE R &,

.460092] pci 0002:21:00.0: calc_liss_pwron: Invalid T_PwrOn scale: 3
.472049] pci_bus 0002:21: busn_res: [bus 21-2f] end is updated to 21
.472089] pci 0002:20:00.0: BAR 8: assigned [mem 0xf2200000-0xf23fffff]
.472105] pci 0002:20:00.0: BAR 6: assigned [mem 0xf2400000-0xf240ffff pref]
.472124] pci 0002:21:00.0: BAR 0: assigned [mem 0xf2200000-0xf23fffff

— e, ., .
N NN NN

64bit]

[ 2.472139] pci 0002:21:00.0: BAR 0: error updating (0xf2200004 != Oxffffffff)
[ 2.472153] pci 0002:21:00.0: BAR 0: error updating (high 0x000000 !=
Oxffffffff)

R, EIENERAME, #PERSTEN(E S HI100MZ3 I = BRI N 72 4 7 e A i
2R, BIANQCNFA76SRERAN R H AT 3, AAESIN 755 S B0 TR, Rk
A, QSRAEPFANEIR T 5 12 TN e 2 R R TR, MR RIR ZX AR T . HRIRTCRR, Bk
ZAAHONL R R B A AR B TR A

1. 25 R AL ASPMBRE, HAFPIDAIVIDEE B % &% E LMD,



--- a/drivers/pci/quirks.c

+++ b/drivers/pci/quirks.c

@ -2356,6 +2356,7 @ static void quirk_disable_aspm_10s_1l1(struct pci_dev *dev) *
disable both LOs and L1 for now to be safe.

*/

DECLARE_PCI_FIXUP_FINAL(PCI_VENDOR ID_ASMEDIA, 0x1080,
quirk_disable_aspm_10s_11);

+DECLARE_PCI_FIXUP_FINAL(PID, VID, quirk_disable_aspm_10s_11); /* Please Add
Correct Vendor ID and Device ID to disable LOs and L1 ASPM */

2. BRI BRI Gen,  FEdtsiH BN B9 s max-link-speed, 7RfEI40T:

--- a/arch/armé4/boot/dts/rockchip/rk3588s.dtsi
+++ b/arch/armé64/boot/dts/rockchip/rk3588s.dtsi
@@ -4552,7 +4552,7 @@

num-ib-windows <8>;

’

<8>;

num-ob-windows
num-viewport = <4>;
- max-link-speed = <2>;
+ max-link-speed = <1>;
msi-map = <Ox4000 &itsO 0x4000 0x1000>;
num-lanes = <1>;
phys = <&combphy®_ps PHY_TYPE_PCIE>;

3. H AN AL FARE N H] DASHPERSTE AN R, TRBIAAT

--- a/arch/armé64/boot/dts/rockchip/rk3588-evbl-1p4.dtsi
+++ b/arch/armé4/boot/dts/rockchip/rk3588-evbl-1p4.dtsi
@@ -159,7 +159,7 @@

regulator-max-microvolt = <3300000>;

enable-active-high;

gpios = <&gpio3 RK_PC3 GPIO_ACTIVE_HIGH>;
= startup-delay-us = <5000>;
+ startup-delay-us = <500000>;

vin-supply = <&vccl2v_dcin>;

}; /* vcc3v3_pcie30 */

@@ -551,6 +551,7 @@

&pcie3dx4 {
reset-gpios = <&gpio4 RK_PB6 GPIO_ACTIVE_HIGH>;
vpcie3v3-supply = <&vcc3v3_pcie30>;

+ rockchip, perst-inactive-ms = <1000>;
status = "okay";

i

4. CHIEEE 2 R AIwifil A AE 8, SZRNAI R ARIxxx RIIFIQCAIxxx F !, AF il 551
RRRTET AN T o

--- a/drivers/pci/pcie/aspm.c
+++ b/drivers/pci/pcie/aspm.c
@@ -192,12 +192,56 @@ static void pcie_clkpm_cap_init(struct pcie_link_state
*1ink, int blacklist)
link->clkpm_disable = blacklist ? 1 : 0;



+static int pcie_downgrade_link_to_genl(struct pci_dev *parent)

+{

+ ulé regil6;

T u32 reg32;

+ int ret;

+

+ /* Check if 1link is capable of higher speed than 2.5 GT/s */
+ pcie_capability_read_dword(parent, PCI_EXP_LNKCAP, &reg32);

+ if ((reg32 & PCI_EXP_LNKCAP_SLS) <= PCI_EXP_LNKCAP_SLS_2 5GB)
+ return 0;

+

+ /* Check if 1link speed can be downgraded to 2.5 GT/s */

+ pcie_capability_read_dword(parent, PCI_EXP_LNKCAP2, &reg32);
+ if (!(reg32 & PCI_EXP_LNKCAP2_SLS_2_5GB)) {

i pci_err(parent, "ASPM: Bridge does not support changing Link Speed to 2.5

GT/s\n");

+ return -EOPNOTSUPP;

+ )

+

+ /* Force link speed to 2.5 GT/s */

+ ret = pcie_capability_clear_and_set_word(parent, PCI_EXP_LNKCTL2,

+ PCI_EXP_LNKCTL2_TLS,

+ PCI_EXP_LNKCTL2_TLS_ 2_5GT);

+ if (!'ret) {

+ /* Verify that new value was really set */

+ pcie_capability_read_word(parent, PCI_EXP_LNKCTL2, &regl6);

+ if ((regl6 & PCI_EXP_LNKCTL2_TLS) != PCI_EXP_LNKCTL2_TLS_2_5GT)
+ ret = -EINVAL;

+ )

+

+ if (ret) {

+ pci_err(parent, "ASPM: Changing Target Link Speed to 2.5 GT/s failed:
%d\n", ret);

+ return ret;

+ 3

+

T pci_info(parent, "ASPM: Target Link Speed changed to 2.5 GT/s due to

quirk\n");

+ return 0;
+}

+

static bool pcie_retrain_link(struct pcie_link_state *1link)
{

struct pci_dev *parent = link->pdev;

unsigned long end_jiffies;

ulé regils6;

+ if ((link->downstream->dev_flags &
PCI_DEV_FLAGS_NO_RETRAIN_LINK_WHEN_NOT_GEN1) &&

+ pcie_downgrade_link_to_geni(parent)) {

+ pci_err(parent, "ASPM: Retrain Link at higher speed is disallowed by
quirk\n");

+ return false;

+ %}

+

pcie_capability_read_word(parent, PCI_EXP_LNKCTL, &regl6);
regl6é |= PCI_EXP_LNKCTL_RL;
pcie_capability_write_word(parent, PCI_EXP_LNKCTL, regl6);



diff --git a/drivers/pci/quirks.c b/drivers/pci/quirks.c
index 653660e3ba9e..4999ad9d08h8 100644
--- a/drivers/pci/quirks.c
+++ b/drivers/pci/quirks.c
@@ -3553,23 +3553,46 @@ static void mellanox_check_broken_intx_masking(struct
pci_dev *pdev)
DECLARE_PCI_FIXUP_FINAL(PCI_VENDOR_ID_MELLANOX, PCI_ANY_ID,
mellanox_check_broken_intx_masking);

-static void quirk_no_bus_reset(struct pci_dev *dev)
+static void quirk_no_bus_reset_and_no_retrain_link(struct pci_dev *dev)
{
- dev->dev_flags |= PCI_DEV_FLAGS_NO_BUS_RESET;
+ dev->dev_flags |= PCI_DEV_FLAGS_NO_BUS_RESET |
PCI_DEV_FLAGS_NO_RETRAIN_LINK_WHEN_NOT_GEN1;

- * Some Atheros AR9xxx and QCA988x chips do not behave after a bus reset.
+ * Atheros AR9xxx and QCA9xxx chips do not behave after a bus reset and also
+ * after retrain 1link when PCIe bridge is not in GEN1 mode at 2.5 GT/s speed.

* The device will throw a Link Down error on AER-capable systems and

* regardless of AER, config space of the device is never accessible again

* and typically causes the system to hang or reset when access is attempted.
* Or if config space is accessible again then it contains only dummy values
* like fixed PCI device ID OXABCD or values not initialized at all.
Retrain 1link can be called only when using GEN1 PCIe bridge or when
* PCIe bridge has forced 1link speed to 2.5 GT/s via PCI_EXP_LNKCTL2 register.
* To reset these cards it is required to do PCIe Warm Reset via PERST# pin.
* https://lore.kernel.org/r/20140923210318.498dacbd@dualc.maya.org/
* https://lore.kernel.org/r/87h718axqp.fsf@toke.dk/
+ * https://www.mail-archive.com/ath9k-devel@lists.ath9k.org/msg07529.html

*/
-DECLARE_PCI_FIXUP_HEADER(PCI_VENDOR_ID_ATHEROS, 0x0030, quirk_no_bus_reset);
-DECLARE_PCI_FIXUP_HEADER(PCI_VENDOR_ID_ATHEROS, 0x0032, quirk_no_bus_reset);
-DECLARE_PCI_FIXUP_HEADER(PCI_VENDOR_ID_ATHEROS, 0x003c, quirk_no_bus_reset);
-DECLARE_PCI_FIXUP_HEADER(PCI_VENDOR_ID_ATHEROS, 0x0033, quirk_no_bus_reset);
-DECLARE_PCI_FIXUP_HEADER(PCI_VENDOR_ID_ATHEROS, 0x0034, quirk_no_bus_reset);
+DECLARE_PCI_FIXUP_HEADER(PCI_VENDOR_ID_ATHEROS, 0x002e,

+ + + + +
*

+

+ quirk_no_bus_reset_and_no_retrain_1link);
+DECLARE_PCI_FIXUP_HEADER(PCI_VENDOR_ID_ATHEROS, 0x0030,
+ quirk_no_bus_reset_and_no_retrain_1link);
+DECLARE_PCI_FIXUP_HEADER(PCI_VENDOR_ID_ATHEROS, 0x0032,
+ quirk_no_bus_reset_and_no_retrain_1link);
+DECLARE_PCI_FIXUP_HEADER(PCI_VENDOR_ID_ATHEROS, 0x0033,
+ quirk_no_bus_reset_and_no_retrain_1link);
+DECLARE_PCI_FIXUP_HEADER(PCI_VENDOR_ID_ATHEROS, 0x0034,
+ quirk_no_bus_reset_and_no_retrain_1link);
+DECLARE_PCI_FIXUP_HEADER(PCI_VENDOR_ID_ATHEROS, 0x003c,
+ quirk_no_bus_reset_and_no_retrain_1link);
+DECLARE_PCI_FIXUP_HEADER(PCI_VENDOR_ID_ATHEROS, 0x0042,
+ quirk_no_bus_reset_and_no_retrain_1link);

+

+static void quirk_no_bus_reset(struct pci_dev *dev)
+{

+ dev->dev_flags |= PCI_DEV_FLAGS_NO_BUS_RESET;

+}



/*

*

Root port on some Cavium CN8xxx chips do not successfully complete a bus

diff --git a/include/linux/pci.h b/include/1linux/pci.h
index 86c799c97b77..fdbf7254e4ab 100644

+++

ee -

13),
3

a/include/1linux/pci.h

b/include/linux/pci.h

227,6 +227,8 @@ enum pci_dev_flags {

PCI_DEV_FLAGS_NO_FLR _RESET = (__force pci_dev_flags_t) (1 << 10),

/* Don't use Relaxed Ordering for TLPs directed at this device */
PCI_DEV_FLAGS_NO_RELAXED_ORDERING = (__force pci_dev_flags_t) (1 << 11),

/* Device does honor MSI masking despite saying otherwise */
PCI_DEV_FLAGS_HAS_MSI_MASKING = (__force pci_dev_flags_t) (1 << 12),

/* Don't Retrain Link for device when bridge is not in GEN1 mode */
PCI_DEV_FLAGS_NO_RETRAIN_LINK_WHEN_NOT_GEN1 = (__force pci_dev_flags_t) (1 <<

8.6 PCIeSME10 BARE R4t S 55

TEBE R LA RIO BARMIBIEZ RIS AR H, IRE XL Rlog, HFEHEXHE T assigned [io
flerror updating, B{# firmware Bug, NIEBUZX R TFMHIETIO BARMMIEZS (A AYRR T :

dmesg | grep "0002:22"

[
[
[

2.324600] pci_bus 0002:22: extended config space not accessible
2.324764] pci 0002:22:00.0: [13f6:0111] type 00 class 0x040100
2.324873] pci 0002:22:00.0: [Firmware Bug]: reg 0x10: invalid BAR (can't

size)

[
[

EIN

2.325445] pci 0002:22:00.0: supports D1 D2
2.331041] pci_bus 0002:22: busn_res: [bus 22-2f] end is updated to 22

console:/ $ dmesg | grep "0002:22"

[

2.434085] [ T117] pci_bus 0002:22: extended config space not accessible

[ 2.434629] [ T117] pci 0002:22:00.0: [13f6:0111] type 00 class 0x040100

[ 2.434842] [ T117] pci 0002:22:00.0: reg 0x10: initial BAR value 0x0000d000

invalid

[ 2.434869] [ T117] pci 0002:22:00.0: reg 0x10: [io size 0x0100]

[ 2.435536] [ T117] pci 0002:22:00.0: supports D1 D2

[ 2.458229] [ T117] pci_bus 0002:22: busn_res: [bus 22-2f] end is updated to

22

[ 2.458542] [ T117] pcli 0002:22:00.0: BAR 0: assigned [i0 0x1000-0x10ff]

[ 2.458581] [ T117] pci 0002:22:00.0: BAR 0: error updating (0x80801001 !=

0x001001)

[ 2.463002] [ T117] snd_cmipci 0002:22:00.0: enabling device (0080 -> 0081)
TR

o DL Elog WEHPCIFE £CMI8738H I SHHFTEN, PCIFAEIRIHEE AT X86/KZ, FiPAIO BARMINEK:
FEIEE /N, CMI87387 10 BAROHINEFRHITE 0xFF00 DA, FrPARI S DL RANT
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diff --git a/arch/armé4/boot/dts/rockchip/rk3568.dtsi
b/arch/armé4/boot/dts/rockchip/rk3568.dtsi
index 9dc057637177..a060dcbf7df5 100644
--- a/arch/armé4/boot/dts/rockchip/rk3568.dtsi
+++ b/arch/armé64/boot/dts/rockchip/rk3568.dtsi
@@ -2311,7 +2311,7 @@
phy-names = "pcie-phy";
power -domains = <&power RK3568_PD_PIPE>;
ranges = <Ox00000800 OxO0 Ox80000000 Ox3 Ox80000000 OXO OX80OL00
Ox81000000 OXO Ox80800000 Ox3 Ox80800OO0 OXO O0X1OOOL0O
+ Ox81000000 OXO OXOOOEOOOO Ox3 Ox80800000 OXO O0x10O0O00
Ox83000000 OXO Ox80900000 OX3 OX80900000 0x0O

0x3f700000>;
reg = <0x3 OXcO8000O0 OXO Ox400000>,
<Ox0 Oxfe280000 OXx0 Ox10000>;
8.7 MSI/MSI-XJCixAH H

TERAEIMRE IR BRI TT A I AR (FE Z AR WiFD), AN AL function driver[X JCi% i FIMSIERF MSI-X
PRl SBGREAER, QW MR THEA

o TN Amenuconfig FHIEFIMACE, NHZEMSHHCELE ZEHE IEH4)1E

o HiArk3568.disif, its™i S5 HE 1% B Mdisabled

o tTlspci -vvv, EEXNMIZFHIMSIEEMSI-XEEA XA HRE, DR mf], &R
capabilities . /R H 3 #$32764 bit MSI, HEGMXEA 1T, {H/Z Enable-FRAMRE, #HIEMMIREN 1%
E%|Enable+, H AddressM1ZBER £25/L20x00000000fd4400X X L, 1B — MR L& IR ENIL
RN IS HIEMSIEEMSI-X R G2, 152 HMIXa), #Hpci_alloc_irq_vectorsZ %
HATHIE, TRIERSE HAERIPCIedME IR B2 AN 275 N H i Documentation/PCI/MSI-
HOWTO.xt XX P T4 5 FIHEE 7 H

Capabilities: [58] MSI: Enable- Count=1/32 Maskable- 64bit+
Address: 0000000000000000 Data: 0000

o MNRMSIEEMSI-XA IEFHRTE, TR N aSSHPWHE, EFRGIER: cat/proc/interrupts
o TEHEHHEEN AKX A B HIITS-MSTH W (K8 i Jm — 71| FRIE & WK B 44 8%, Blan thAtJyxhei_hed3X
I TIXEMSIHN, Hit FE—ZREEERMESIGMTS, MRRFREREREEEAE
W, MBI, BEEEUEE L EIERE G A F - 2 1E .

229: 0 0 0 © 6 0 ITS-MSI 524288 Edge xhci_hcd

o WIRZEMRMEFM S function driver LIEIREIMSIEE MSI-X W, AT DA T R 20K, B edT
cat /proc/interrupts EEEAHN HITS, DL LEIR229561, KHkrEsSHEMmcPuilll, Flant#s:
CPU2, WIf# A4 echo 2 > /proc/irq/229/smp_affinity_list o

o ERAMIHEHANTIRDES, EERETIMNEEEAMRMERA M EVUZEMSIEE MSI-XH
Wr, MSHNRE, FTEE, HETWT—REHE SRR R EHIE 5 RE, Fhiks
vendorMy LB FHEHR+, TEFRFIEVB EHITINIAAIE S RE, BHEERAEVBIEHF D
HEFERF, EFINEE IM.28 OMi%E(E Ukey A, key B, key M, key B+M, key E PUF{ZEAY),
ESF IR M2 AR ST AR T R Fkey BISMILR ST, SR AN RS S HEAR
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8.8 JMEHCR G Il 5 R Hhak

PAR2NVMeTERK3566-EVB2 LT IEE M 2 5, BEEHRARILE R HERENog, MR AK
£, WRA]PAEFRESFHHERE, WA PAE 2I24Cinvme 0000:01:00.0: enabling device (0000 -> 0002)HYlog,
B EE R EIREE, FEZEN I =T7m:

7RI A I S b & SNSRI, HEBR 2 S A BRIEB g4
PRI A & il & ANZHPERSTIS S, HEFRE SR RESBOR S W E MG A E
IR I 2 B fid 2 PCle PHY RJOVOFI 1v8R I HELIE  HEBR R S PHY IR 2 H

FilfelE: RKEVBRERZHIESEM, FIHLMDRPCIef#PERSTH IS SR HAIMEAIIORA TR,
AL AT E A, B0 HATE A 5/ RK3566-EVB2IUIRIG B 7 M, FEEIE,

.426038] pci 0000:00:00.0: bridge window [mem 0x300900000-0x3009fffff]
.426183] pcieport 0000:00:00.0: of_irg_parse_pci: failed with rc=-22
.427493] pcieport 0000:00:00.0: Signaling PME with IRQ 106

.427712] pcieport 0000:00:00.0: AER enabled with IRQ 115

.427899] pcieport 0000:00:00.0: of_irqg_parse_pci: failed with rc=-22
.428202] nvme nvme@: pci function 0000:01:00.0

.428259] nvme 0000:01:00.0: enabling device (0000 -> 0002)

.535404] nvme nvme®: missing or invalid SUBNQN field.

.535522] nvme nvme®: Shutdown timeout set to 8 seconds

e s T e B e B e B e B e B e T
N NN DNDNDNDDNDNDNDNDN

48.129408] print_req_error: I/0 error, dev nvmeOnl, sector 0

48.137197] nvme 0000:01:00.0: enabling device (00600 -> 0002)

48.137299] nvme nvme@: Removing after probe failure status: -19

48.147182] Buffer I/0 error on dev nvmednl, logical block 0, async page read
48.162900] nvme nvmeO: failed to set APST feature (-19)

L T s T s T e T e TR

8.9 SPBUR IR IRFW R H

ﬁﬂlﬁ%ﬁ:ﬁ%L* FECBARZ AR AN FREIR, —REMBUZIREIBARZ A SMNAI RS, 7725k
AR, FEAE K drivers/pei/quirks.cH, HEANN M quirkZbH, BARE RN IZ SRS . BricHl
JMBSSS/L.\)-TQAHJ'E'J%H%ﬂ R EEE RIBARZ A, A ] ARG TFireware ) 75, AR A] DA
echo 1 > /sys/bus/pci/rescanBEHT 0 FERE REATHIH, PIDMBE,

Eith

[ 2.379768] rk-pcie 3c0000000.pcie: PCIe Link up, LTSSM is 0x30011
2.380155] rk-pcie 3c0000000.pcie: PCI host bridge to bus 0000:00
2.380187] pci_bus 0000:00: root bus resource [bus 00-0f]

[ 2.380204] pci_bus 0000:00: root bus resource [??? 0x300000000-0x3007fffff
flags 0x0] (bus address [Ox0000EEE0-OxEQ7fffff])

[ 2.380217] pci_bus 0000:00: root bus resource [i0 0x0000-O0xfffff] (bus
address [0x800000-0x8fffff])

[ 2.380230] pci_bus 0000:00: root bus resource [mem Ox300900000-0x33fffffff]
(bus address [0x00900000-0x3fffffff])

[ 2.394983] pci 0000:01:00.0: [Firmware Bug] reg 0x10: invalid BAR (can't
size)

~—

KR!
2.548219] pci 0000:01:00.0: [10ec:b723] type 00 class 0x028000

2.548389] pci 0000:01:00.0: reg 0x10: initial BAR value Ox00000000 invalid
2.548426] pci 0000:01:00.0: reg 0x10: [io size 0x0100]

— Tk
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[ 2.548549] pci 0000:01:00.0: reg 0x18: [mem OXxO00000000-0x00003fff 64bit]
[ 2.549132] pci 0000:01:00.0: supports D1 D2
[ 2.549138] pci 0000:01:00.0: PME# supported from DO D1 D2 D3hot D3cold

8.10 T FHLN )G Vi PCIel B BARMNL 23 B 54

R NAZ A F) Fioremap 73 LA PCIeAMZ I BARMIME /TR S 5, {8 FHmemsets & memcpy KI5, &
F=4zalignment faultfiiR, 7R FIFH mmap 73 BL 45 PCle/ M B ARMIME M o 21| F - A3 TR, fEH
memsetZ Fmemcpy KiLE, =77 4sigbugii, A /EmemcpyE & memset{E ARM64 L2 {H H R EIDC

ZVATEER, XEHE LA SH Device memory type(nGnRE),

[ 69.195811] Unhandled fault: alignment fault (0x96000061) at
OxfFfffff8009800000

69.195829] Internal error: : 96000061 [#1] PREEMPT SMP

69.363352] Modules linked in:

69.363655] CPU: @ PID: 1 Comm: swapper/0 Not tainted 4.19.172 #691
69.364205] Hardware name: Rockchip rk3568 evb board (DT)
69.364688] task: ffffffc00a300000 task.stack: ffffffc00a2dcooo
69.365227] PC is at __memset+0x16c/0x190

69.365593] LR is at snda_alloc_res+0xac/0xfc

69.366054] pc : [<ffffff800839a2ac>] lr : [<ffffff80085055h8>] pstate:
404000c5

[ 69.366713] sp : ffffffcepa2dfs1e

Lo T s T s T s T e T e T e Y e |

IR R A

2% Flmemremap(phys_addr, size, MEMREMAP_WC) iX 2545 [0 2K #immap
o N memset_ioBX# memset_fromio/memset_toio=FAPI

8.11 PCIe 5 USB & #5 Izl (xhci) INE 75

BT EPCIe S USBIL A, ANVL805, TEREREN. 2 )5, R&IKSIMERT ., FERE A2 S &ExHCT
SR EMEEER, AERRERE O EGFEN S, AIeEPCEEMNR, e BT E e nT
B AL R

[ 6.289987] pci 0000:01:00.0: XHCI HW not ready after 5 sec (HC bug?) status =
0x811

[ 6.531098] xhci_hcd 0000:01:00.0: xXHCI Host Controller

[ 6.531803] xhci_hcd 0000:01:00.0: new USB bus registered, assigned bus number 3
[ 16.532539] xhci_hcd 0000:01:00.0: can't setup: -110

[ 16.533033] xhci_hcd 0000:01:00.0: USB bus 3 deregistered

[ 16.533712] xhci_hcd 0000:01:00.0: init 0000:01:00.0 fail, -110

[ 16.534281] xhci_hcd: probe of 0000:01:00.0 failed with error -110

HANTCTEMEOR, AT DA RN T drivers/usb/host/pei-quirks.c

diff --git a/drivers/usb/host/pci-quirks.c b/drivers/usb/host/pci-quirks.c
index 3ea435c..cca536d 100644

--- a/drivers/usb/host/pci-quirks.c

+++ b/drivers/usb/host/pci-quirks.c

@@ -1085,8 +1085,11 @@ static void quirk_usb_early_handoff(struct pci_dev *pdev)


af://n1144
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/* Skip Netlogic mips SoC's internal PCI USB controller.
* This device does not need/support EHCI/OHCI handoff

*/
- if (pdev->vendor == 0x184e) /* vendor Netlogic */
+ if ((pdev->vendor == 0x184e) ||
+ (pdev->vendor == PCI_VENDOR_ID_VIA && pdev->device == 0x3483)) {
+ /* PAVL8es MM, HAWE T IEES MR B IDMIL&EID */
i dev_warn(&pdev->dev, "bypass xhci quirk for VL805\n");

return;

+ 3

if (pdev->class != PCI_CLASS_SERIAL_USB_UHCI &&
pdev->class != PCI_CLASS_SERIAL_USB_OHCI &&
pdev->class != PCI_CLASS_SERIAL_USB_EHCI &&

8.12 PClIe 3.08% 1IN BRI 2R 51 S+ &

PRARMAEEINRLN W R 3 log, J5 A IRERI 832 3. 3v EL IR S350 7 I #h SRR S5 . M=
EF:

o dtsHvpcie3v3-supply I HEJFALE, 2 &4 HIFENmaxfminFil E A S, SBHFIRERE
MNP ER, BOERIRATHRATCH T, S RIRKR S A BT R
43 3vARTER S RAT BE R KERMCAIMIBAL R, HERR S

17.406781] PM: suspend entry (deep)

17.406839] PM: Syncing filesystems ... done.

17.471710] Freezing user space processes ... (elapsed 0.002 seconds) done.

17.474337] OOM killer disabled.

17.474343] Freezing remaining freezable tasks ... (elapsed 0.001 seconds)
one

17.476200] Suspending console(s) (use no_console_suspend to debug)
17.479152] android_work: sent uevent USB_STATE=DISCONNECTED

17.480290] [WLAN_RFKILL]: Enter rfkill_wlan_suspend

17.501382] rk-pcie 3c0000000.pcie: fail to set vpcie3v3 regulator
17.501406] dpm_run_callback(): genpd_suspend_noirq+0x0/0x18 returns -22
17.501418] PM: Device 3c0000000.pcie failed to suspend noirq: error -22
38.506580] rcu: INFO: rcu_preempt detected stalls on CPUs/tasks:
38.506601] rcu: 1-...0: (1 GPs behind) idle=25a/1/0x4000000000000000
softirq=4657/4657 fqs=2100

38.506604] rcu: (detected by 0, t=6302 jiffies, g=4609, =17)
38.506613] Task dump for CPU 1:

38.506617] kworker/u8:4 R running task 0 1380 2 Ox0000002a
38.506642] Workqueue: events_unbound async_run_entry_fn

38.506647] Call trace:

38.506657] __ switch_to+0xe4/0x138

38.506667] pci_pm_resume_noirg+0Ox0/0x120

101.523233] rcu: INFO: rcu_preempt detected stalls on CPUs/tasks:
101.523250] rcu: 1-...0: (1 GPs behind) idle=25a/1/0x4000000000000000
softirq=4657/4657 fqs=8402

101.523253] rcu: (detected by 0, t=25207 jiffies, g=4609, q=17)
101.523260] Task dump for CPU 1:

101.523264] kworker/u8:4 R running task 0 1380 2 0x06000002a
101.523284] Workqueue: events_unbound async_run_entry_fn

101.523288] Call trace:

101.523297] _ switch_to+0xe4/0x138

101.523307] pci_pm_resume_noirg+0Ox0/0x120

e el e - e
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8.13 PCIei% #5 VI PMA AU R i

HATA LB BIWi-Fit KR ERATI %,  PhSRTCER R HOR B D3 hot IHCADOIRE, T BURHR ML
TR, BT EFIPCle #EHlas IR o) 2 i RERE AL2H B2, MRS HERS A% 45 RE[M I LOMIDOAK
A, AR SOER 753 RE AR RASIER 15 B 3 A DORZSH ASFE MM f= (9 DR AT DAGE P PR 6 A +h T
RRAAATIER.

[ 848.869840] PM: Some devices failed to suspend, or early wake event detected

[ 848.871600] rtl88x2ce 0000:01:00.0: Refused to change power state, currently in
D3

[ 848.946128] rt188x2ce 0000:01:00.0: Refused to change power state, currently in
D3

[ 848.962770] rt1l88x2ce 0000:01:00.0: Refused to change power state, currently in
D3

--- a/drivers/pci/quirks.c
+++ b/drivers/pci/quirks.c
@@ -1859,6 +1865,15 @@ static void quirk_d3hot_delay(struct pci_dev *dev,
unsigned int delay)
dev->d3_delay);

+ /* Some devices report short delay it actually need, fix them! */
+static void quirk_wifi_pm(struct pci_dev *dev)

+{

+ /* Ask your vendor how long it takes for D3 to DO !!! */

+ if (dev->vendor == PCI_VENDOR_ID_FOO && dev->device == PCI_DEVICE_ID_BAR)
+ quirk_d3hot_delay(dev, 200); /* e.g 200ms, can be more for test
*/

+}

+
+DECLARE_PCI_FIXUP_FINAL(PCI_VENDOR_ID FOO, PCI_DEVICE ID_BAR, quirk wifi_pm);
+/* Please Add your own PID and VID */

--- a/drivers/pci/quirks.c
+++ b/drivers/pci/quirks.c
@@ -1334,6 +1334,12 @@ DECLARE_PCI_FIXUP_CLASS_EARLY(PCI_VENDOR ID AL,
PCI_ANY_ID,
DECLARE_PCI_FIXUP_CLASS_EARLY(PCI_VENDOR_ID_VIA, PCI_ANY_ID,
PCI_CLASS_STORAGE_IDE, 8, quirk_no_ata_d3);

+/* Some Wireless devices cannot transit from D3 to D@ by writing PCI_PM_CTRL */
+DECLARE_PCI_FIXUP_CLASS_EARLY(PCI_VENDOR_ID_FOO, PCI_DEVICE_ID_BAR,

+ PCI_CLASS_NOT_DEFINED, 8, quirk_no_ata_d3);

+/* Please Add your own PID and VID */
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--- a/drivers/pci/pci.c
+++ b/drivers/pci/pci.c
@@ -818,7 +818,7 @@ static int pci_raw_set_power_state(struct pci_dev *dev,
pci_power_t state)
if (!'dev->pm_cap)
return -EIO;

+ /* Block all requests to D3hot */
& if (state == PCI_D3hot)
+ return 0O;

8.14 & oL #legacy P I 5 M0

0002:21:00.0 Serial controller: Device 1c00:3853 (rev 10) (prog-if 05 [16850])

Subsystem: Device 1c00:3853

Control: I/0O- Mem- BusMaster- SpecCycle- MemWINV- VGASnhoop- ParErr-
Stepping- SERR- FastB2B- DisINTXx-

Status: Cap+ 66MHz- UDF- FastB2B- ParErr- DEVSEL=fast >TAbort- <TAbort-
<MAbort- >SERR- <PERR- INTXx-

Interrupt: pin A routed to IRQ ©

Region 0: I/0 ports at 1000 [disabled] [size=256]

Region 1: Memory at 380900000 (32-bit, prefetchable) [disabled]
[size=32K]

Region 2: I/0 ports at 100100 [disabled] [size=4]

[virtual] Expansion ROM at 380908000 [disabled] [size=32K]

Capabilities: [60] Power Management version 3

A DAE Elpin A7 ELE W legacy T IS 90, LR 2BRARSECRES, I E, RNiePW#ondlineH 2G5 H
msiFW7, PCIetMXARH = TEpci bus driver/NZELAIN B FH pci_assign_irqpR¥ISEN ML B 23 (Al 0x3d 3
f7én, WEpinfIEUE, FN AT A pinBUE A T 0 BC LS f5 RE IR TS, B AIMEELE =S [H
0x3cF f7ds. ATA—AS HIIE W AZ| S iclegacy P SHIE ML, HLBEMR, AN ICIEIEH AL
tHlegacy KA, FMAIRFIKSNNIEFE T, BRTA ZIE 7% MIAELinuxF &G B AEPCle i &K 5 £
Linux*F-& _F, &AEIER L pci bus driverfi?, S§%(pci_assign_irqBRECREAH, S8egacy FHiA 7L

8.15 JCIL BRI BLE AN TOHINE 3 W]

0002:21:00.0 Serial controller: Device 1c00:3853 (rev 10) (prog-if 05 [16850])

Subsystem: Device 1c00:3853

Control: I/0- Mem- BusMaster- SpecCycle- MemWINV- VGASnhoop- ParErr-
Stepping- SERR- FastB2B- DisSINTXx-

Status: Cap+ 66MHz- UDF- FastB2B- ParErr- DEVSEL=fast >TAbort- <TAbort-
<MAbort- >SERR- <PERR- INTx-

Interrupt: pin A routed to IRQ ©

Region 0: I/0 ports at 1000 [disabled] [size=256]

Region 1: Memory at 380900000 (32-bit, prefetchable) [disabled]
[size=32K]

Region 2: I/0 ports at 100100 [disabled] [size=4]

[virtual] Expansion ROM at 380908000 [disabled] [size=32K]

Capabilities: [60] Power Management version 3

0002:21:00.0 Serial Controler; pevice 1c00:3853 (rev 10)
00: 00 1c 53 38 00 00 10 00 10 05 GO 07 OO OO0 GO 060
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10: 01 00 80 80 08 0O 90 80 01 01 80 80 0O 0O GO 0O
20: 00 OO0 00 0O GO OO OO0 OO OO GO OO 60 00 1c 53 38
30: 00 OO0 OO0 0O 60 OO OO0 OO OO GO OO OO0 00 01 0O 060

console:/ # cat /proc/ioports
00000000-000fffff : I/0
00001000-00001fff : PCI Bus 0002:21
00001000-00001007 : 0002:21:00.0
00001008-0000100f : 0002:21:00.2
00001010-00001017 : 0002:21:00.2

AT B, Ispei Toms I AN IO 1 3t itk /£0x 1000, i A KZ Apcie bus A10x80800000, X5
rk3568.dtsithE AR, Dlpciex2 Afil, i AITON AP B 4 ikt 20380800000, i Af R f¥pci
bus/E4aHiAE A 0x80800000, [KIIHEANGE E#Z 10T 2 BLE devmem i 215 1] 0x 1000JX M/ EE M, 84X
375 1A Hioremap f5 BUMIlE, BRI AEFH,

XA SR B TSR, x86KIPCleF 10N [1HlE 5 PNAZN [THbkE 20 B 6, 16MEAT BYHisikBE N
0¥ 33k, 1 ARM- & {5 FH HUPCle TOMIE U 12 FH PN AE S ARSI R, Kl PCleh AR TE TR IO
Uty RIS, O TR HEBEHIRHITE1eMPA T, B EEERSx86FEaE -8k, Wi T —2E
o BRI AK AT FEALAI0x 1000/ 10N AL aaHINE, Haf]iEisd, IspciH& 2IRIION: I3k
0x1000 R[4} i70x380800000iX M #EstdE,  Fir AUTER FHIO A 28 devmem i %, RIE 15[
0x380800000, PAMEZEHE, 4Ry ECEIAIION C ik 0x1010, WIARHEZ R B Al 15 H R 35 17 (Rl 9 B S B
Hb3E20x380800010, GNSRSE HATYRE RIIRENH, AHEIRERE SCYTON: kAT R, ] PAZ
8250_port.c58250_pci.c B 3X3f, f# Fpci_ioremap_barfllrequest_regionPREH &, FREUONM O E LY
ik DAz iomap 5 FICPUMBIE,

8.16 PClei 5 TEREFIZ)

PClefzHill g AME SN M TR SR LA S AME RS, W RAEMLU220 ATIIEFR, &5~ A Tk ke
o LR VTSN, FIREREISATIIIE RPERERISN, TN, AT DAZ2IAEE @O R PCled N A T TR
S, PARK356X00:F Al

FRIE BRI IA AT AR R R RE I PC T et O DA B B TR BRI RIGMACHIVOP  IPIINTET Rt edk, H
th, KRB EEARRIAM IS, Hlox80000303 > 0x80000202 > 0x80000101

EEpcie2x1 O NE— LN : io -4 0xFel90008 0x80000303
EEpcie3x1 B ONE LS : io -4 0xfel90088 0x80000303
HEEpcie3x 2B ONE— e : io -4 0xfe190108 Ox80000303
FERGMACLIEZ I NS —MLed:  io -4 Oxfel30008 0x80000202
FERGMACORE I NS e  io -4 0xfel88008 0x80000202
FERVOP_MOREI N /e : io -4 0xfela8088 0x80000202
FERVOP_MIEZEITASE e : io -4 0xfela8108 0x80000202

EBUEHISEFRUIAIAT, & EWR SR REATINE RIS TR PR BAER, BIAIGMACIHIL R PERER 5%

Wi, BRFEMERE HI TIIVOPH A RIIER, ZFaFIE,

rockchip-vop2 fe040000.vop:

[drm:vop2_isr] ERROR POST_BUF_EMPTY irqg err at vp0O


af://n1181

8.17 PCIe i SATAIR S B A&

RN IK BRI 2 R HERAR ML, AT AZ D PCled% gy NIMERERESATAR i WAL IiF A EE, S8
bR, BNEEZSATAS R T2 MEROSZEER, (H22Z2NSATAN T Z AR OS2 R EE
o BIAIEIRIGE), B 1T R MEEL 2 5 sda~sdd, FHa0 2 RIS MERL 7 5 A sde~sdh;
—IRJA BN AT READ AL B0 A 1T R B PY M 5L 2351 A sde~sdh, #5820 2 YIS MNME 5L 7351 A sda~sdd Y 1
e N T FERREE XL ELRIT, R DCRA N S i A s, Fe AR il as ik (51140 £e160000.pcie)
KREEEES, HmelEOERSRE Ny, RERCN R, el DERAHXHALEGL, K
CONFIG_PCIE_RK_THREADED_INITZFRE1H],

1s -al /sys/block/sd*

rWXrwxrwx 1 root root ®@ Jan 1 00:00 /sys/block/sda ->
../devices/platform/fel60000.pcie/pcit001:10/0001:10:00.0/0001:11:00.0/ata2/hostl
/target1:0:0/1:0:0:0/block/sda

LrwXrwxrwx 1 root root 0 Jan 1 00:00 /sys/block/sdb ->
../devices/platform/fel60000.pcie/pcifO01:10/0001:10:00.0/0001:11:00.0/ata3/host2
/target2:0:0/2:0:0:0/block/sdb

LrwXrwxrwx 1 root root 0 Jan 1 00:03 /sys/block/sdc ->
../devices/platform/fel60000.pcie/pcifO01:10/0001:10:00.0/0001:11:00.0/atad4/host3
/target3:0:0/3:0:0:0/block/sdc

LrwXrwxrwx 1 root root 0 Jan 1 00:00 /sys/block/sdd ->
../devices/platform/fel60000.pcie/pcifO01:10/0001:10:00.0/0001:11:00.0/atas5/host4
/target4:0:0/4:0:0:0/block/sdd

8.18 PCle B&£5 ] DAKCEMH G W) 55

B FH#PERSTE LN RIS, RIREMERME SEH BIAR] IR GRS, (HELPR TIEAER, BlanG
& P EFPCIe switchy /5 FHZERTL8111M &, HIEN FHIREER. N FEI#PERSTHYE (i
], TEDTSH ' filrockchip,perst-inactive-ms)@& 1%, ¥I151EZS DTS property i FHE 17,

[ 8.739794] enP4p67s0f0: oxffffffc0127bdooo, 86:41:ff:d2:48:a0, IRQ 133
[ 10.178084] ------------ [ cut here J------------

[ 10.178100] WARNING: CPU: 6 PID: 691 at
drivers/net/ethernet/realtek/r8168/r8168_n.c:7291
rt18168_wait_phy_ups_resume+0x6c/0x88

10.178104] Modules linked in:

10.178112] CPU: 6 PID: 691 Comm: dhcpcd Not tainted 5.10.66 #1
10.178116] Hardware name: Rockchip RK3588 NVR DEMO LP4 V10 Board (DT)
10.178121] pstate: 60400089 (nzZCv daIf +PAN -UAO -TCO BTYPE=--)
10.178127] pc : rt18168_wait_phy_ups_resume+0x6c/0x88

10.178132] 1r : rt18168_wait_phy_ups_resume+0x54/0x88

10.178135] sp : ffffffco1358ba30

10.178139] x29: ffffffc01358ba30 x28: 0OOOOEEEEON01043

10.178145] x27: 0000000000000000 x26: 0OOOOOEEEEONO8914

10.178151] x25: 0000000000000000 x24: ffffff8102e10c38

10.178157] x23: 0000000000418958 x22: 0OOOOOEEOOOO00002

10.178163] x21: ffffff8102e109cO x20: OOOOOOEEEOOOOO064

10.178168] x19: 0OO00GOOOCOO0C0O7 x18: OOOOOEOOOEOOOEOO

Lo T e T s T e T e T e T e T e, T e, Y e, T e T e T e |
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10.178174] x17: 0000000000000000 Xx16: 00OOOEOOOEOOOEOO
10.178179] x15: 000000000000000a x14: 00OOOECO00OH49d2
10.178186] x13: 0000EOOO00000E06 x12: fFFfffffffffffff
10.178191] x11: QO00OO00C0000010 x10: ffffffc09358b767
10.178197] x9 : ffffffc0104d3868 x8 : 00OOOEOOOEOOOEOO
10.178202] x7 : 663a31343a363820 x6 : 000000EOffffOOOO
10.178208] x5 : 0000EEOOOOOOEEO4 x4 : OOOOOOEEEEEOTfff
10.178213] x3 : 0000000000000006 x2 : ffffffcollidcbbb8
10.178219] x1 : ffffffc01358b9f0 x0 : 0OOOOEEOOEEO5dCc3
10.178225] Call trace:

10.178231] rtl8168_wait_ phy_ ups_resume+0x6c/0x88
10.178236] rtl8168_exit_oob+0x2e8/0x36¢C

10.178241] rt18168_open+0x1c8/0x37cC

10.178247] __dev_open+0x154/0x17c

10.178252] _ dev_change_flags+0xfc/0xlac

10.178257] dev_change_flags+0x30/0x70

10.178263] devinet_ioct1+0x288/0x51c

10.178268] inet_ioct1+0x1b8/0x1e8

Lo T e T e T e T e T e T e T e, T e, Y e Y e, O s O s T e T e T s Y e B s |

lspci -vvvAgHIHEE R :
0003:31:00.0 Class 0108: Device 8086:fla5 (rev ff) (prog-if ff)
11l Unknown header type 7f

8.19 PCle A KA TR R R0

ANEZ — BRI A T, & HIBITIRESAFE T, 7T Ak E debugfs 17 s S B DAESR 45 Tk
AT, BHREEHLYIEE, MR EEItE%2 (pcie: rockchip: dw: Add debugfs
support ) , & NIA] AT 515 Fi7Rredmine R Gt KX 0001-pcie-rockchip-dw-Add-debugfs-
support.patch .

ERTTIA:

1. BARH AR S A8 P AR s i Rtk 9 i, AT MR 2  logHH & ] 8 E B MdisiHh & E,

2. P fe16000.pcie Jfl, # N /sys/kernel/debug/fe160000.pcie HE

3. echo disable > err_event RHFIFTENFHFESITIIEE

4. echo clear > err_event (BFMRATENEHSIT L

5. echo enable > err_event FJafiEINEMHFSITIIRE

6. Rk EEN, EMERIFE case, EMGTETAST cat dumpfifo #lcat err_event,

7. ¥ FHAE B S A SR s Debugfs T 5 B AR RIATAIEE, AT DURSHHR LB A1,

9. i

9.1 LTSSMIRENL
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SRR

S_DETECT_QUIET
S_DETECT_ACTIVE

S_POLL_ACTIVE

S_POLL_COMPLIANCE

S_POLL_CONFIG
S_PRE_DETECT_QUIET
S_DETECT_WAIT
S_CFG_LINKWD_START
S_CFG_LINKWD_ACEPT
S_CFG_LANENUM_WAIT
S_CFG_LANENUM_ACEPT
S_CFG_COMPLETE
S_CFG_IDLE
S_RCVRY_LOCK
S_RCVRY_SPEED
S_RCVRY_RCVRCFG
S_RCVRY_IDLE
S_RCVRY_EQO
S_RCVRY_EQ1
S_RCVRY_EQ2
S_RCVRY_EQ3

S_LO

S_LOS
S_L123_SEND_EIDLE
S_L1 IDLE

S_L2 IDLE

S_L2_WAKE
S_DISABLED_ENTRY

S_DISABLED_IDLE

IV
(6'h)

0x00
0x01

0x02

0x03

0x04
0x05
0x06
0x07
0x08
0x09
0x0a
0x0b
0x0c
0x0d
0x0e
0x0f
0x10
0x20
0x21
0x22
0x23
0x11
0x12
0x13
0x14
0x15
0x16
0x17

0x18

wik

RIEENIMERX I Z R, W& AREHR LI

FEAMEM LR, AR RS S5 5 I E
BREEA

Lane JWiif & 72

PR R AN e B

RERSIE W TR IRASLO



KB

RERIARTF #/ik
(6'h)
S_DISABLED 0x19 -
S_LPBK_ENTRY Oxla -
S_LPBK_ACTIVE 0x1b loopback{MA#E, —MEAEMIAIATE P
S_LPBK_EXIT 0x1c -
S_LPBK_EXIT_TIMEOUT ox1d .
S_HOT_RESET_ENTRY Oxle ANEE B A& Hhot resetifiifE
S_HOT_RESET 0x1f -

9.2 Debugfs 5 {5 B @b 7%
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BN
EBUF Overflow
EBUF Under-run

Decode Error

Running Disparity Error

SKP OS Parity Error
SYNC Header Error

CTL SKP OS Parity

Error

Detect EI Infer
Receiver Error

Rx Recovery Request
N_FTS Timeout
Framing Error
Deskew Error

BAD TLP

LCRC Error

BAD DLLP

Replay Number
Rollover

Replay Timeout
Rx Nak DLLP
Tx Nak DLLP
Retry TLP

FC Timeout
Poisoned TLP
ECRC Error

Unsupported Request

Completer Abort

Completion Timeout

Common event signal

status

EREHIR, FES5RE

W mZEE 1R, 8bit/10bitdmAl 05150 E LLF| 2%, Gen2(E 5 RH

SKP JFHIF IR, Gend(E5FH

SHELER, E50RE

PEHIHISKP IR A IR, Gend5 SR

REE S H

PRI R

RX(ESWEIIMRIER, B Arescoery RSHEITESHFIE
HMEIn_fs AIEAR, LOsHIFNLOS # i Arecovery K7
miks AL IR, BERE

deskewitii®, 5554

IKEIFRATLP A

link CRC, fF55%#

HARMIDLLPE, [EERH

EEEMHEKZ, replay bufferif T

1R L LRI,

I3k [ i Y DLLPTHE 4 £ 7 ]
% FIFAYDLLPBHES:
EEATLPORR, T AFREIRm
ERTR N

AR MERAITLPAY,  RIRER K RERS [ K sRRAMAI A KL 5 S

end CRC, fFERH

WEIA SR TE SR TLP L, ATREZ VT M AMRBHE 4L

A RIS TRCACRRIIERK, EREAE THAEHIR, ZREILZ)

3K,
RN TR, TLPIR [l

3EH H iz il as R PMAE I



9.3 & IR B L

BfSredminef R 5 AT AE££ 15 [Mlhttps:/redmine.rock-chips.com/documents/10 73R ER AT SCATIR 2 28 5K

9.4 PCIeHithl 23 ML & iR

HXIDTSHPCIeHitib =S [FIEAAC &, rISE U NREEH T E & 80K hitps:/elinux.org/Device Tree
Usage#PCI Host Bridge

9.5 M.2¥% F1igf:

Key B+ M5 FH5 7] DA Fkey Bt key MATEZHEMslot, key A+ERIE 45 1] DAME Hkey Asi#E key ERY
Fetituslot, HARSRARIMIG FHEHOE ™ H% IERE R RS 1 e HE st

6 contacts 5 contacts

Key B slot Key M slot

6 pins 5 pins

ey o LI JITOIITIOTY  [CCCCIOITOOIOITON [0 ., v
QU

Schematic figure of contact shapes of Key B, Key M, Key B+M

4 contacts 12 contacts

L
LLELELLLEELLELEREELELLL LT
Key A slot Key E slot

4 pins 12 pins

ey LI DD CCCONTOO QOO .., .
00 0 ORI ey o
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