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1.7.1 i3

PR XF¥ >

B B dis TR ] fiphy
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1 lane only pcie@fe180000
PCle Gen3 x RC cie2x112:

E ] combphy0_ps % ALL =
1 lane only pcie@fe190000

1.7.2 PHY

el dts T SEINPh ¥y 5275 combo
combphy0_ps phy@fee00000 AIERANER - 5 SATA combo
combphy?2_psu phy@fee20000 BB /AR - 5 SATA/USB3 combo
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L PHIER/PHY ERE: ME TR, RS EIERERE EMAEHIEEIPHY, 3 Hindex
phyfindex N —E 2 FVEAL, 4NRK3588fpcie2x 11082 X} . .combphy0_ps;

2. ¥xiilg: B4R A (WIRK3588Mpcie2x 110Mpcie2x 111) G A1k —/ phy AIE, 4277 T IERRLE
“phys”;

3. IEHilEs . VEARCIE S 75 E L & "reset-gpios", %I M EPCIE"PERSTn" 5 5 ;

4. P28 YENRCATRE TR ZLAC B "vpcie3v3-supply”, %I M 1 /2 PCIER]"PWREN"gpiofs Sl
fixed regulator;

5. fEiilge: YENEPMERR, FREMEM compatible" AEPHL RN B 5 5

6. PHY: pcie30phy}t:4Mane, AI#F3MEH, 75EMRYE77 X IEMECE "rockchip,pcie30-phymode " f5 3 ;

2.2 RK1808 DTS &
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el " SERCE PRI R PHY 1i 5
rk3568-evb2-1p4x- )

PCle Gen2 x 1 lane RC . pcie2x1 combphy?2_psq
v10.dtsi
rk3568-evb1-ddr4-

PCle Gen3 x 2 lane RC i pcie3x2 pcie30phy
v10.dtsi

PCle Gen3 #7571 lane + 1 rk3568-evb6-ddr3- pcie3x2 )

RC . . pcie30phy

lane v10.dtsi pcie3x1
rk3568-iotest-ddr3- ) )

PCle Gen3 x 2 lane EP pcie3x2 pcie30phy
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2.5 RK3588 DTSHLE

RK3588[{E AR PHY 4%, JCIXTESDKMevb A I To 28 AT S, TR0 E R TRCERIAT,
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2.5.1 7”1 pcie3.0 4Lane RC + 2 pcie 2.0(comboPHY) (RK3588 evb1)

/7 A{
vce3v3_pcie30: vce3dv3-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

&combphyl_ps {
status = "okay";

3

&combphy2_psu {
status = "okay";

};

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

3

&pcie2x111 {
phys = <&combphy2_psu PHY_TYPE_PCIE>;
reset-gpios = <&gpio4 RK_PA2 GPIO_ACTIVE_HIGH>;
pinctrl-names = "default";
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pinctrl-0 = <&rt18111 isolate>;
status = "okay";

};

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

i

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

};

2.5.2 732 pcie3.0phy$+532/~2Lane RC, 3/MPCle 2.0 1Lane(comboPHY)

/7 A{
vce3v3_pcie3d0: vee3dv3-pcie30 {
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>;
+
¥

&combphy0_ps {
status = "okay";

3

&combphyl_ps {
status = "okay";

3

&combphy2_psu {
status = "okay";

}i

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

};

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

};
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&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

&pciedx2 {
reset-gpios = <&gpio4 RK_PBO GPIO_ACTIVE_HIGH>;
vpcie3v3-supply = <&vcc3v3_pcie30>;
status = "okay";

3

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

2.5.3 715513 pcie3.0phy$#53 M4 1Lane, 1M HIPCIe 2.0 1 Lane(comboPHY)

/7 A{
vce3v3_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>;
+i
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>;
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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";
3
&pciedx2 {
num-lanes = <1>;
reset-gpios = <&gpio4 RK_PBO GPIO_ACTIVE_HIGH>;
vpcie3v3-supply = <&vcc3v3_pcie30>;
status = "okay";
3
&pcie3dx4 {
num-lanes = <1>;
reset-gpios = <&gpio4 RK_PB6 GPIO_ACTIVE_HIGH>;
vpcie3v3-supply = <&vcc3v3_pcie30>;
status = "okay";
}
2.6 DTS property bt
2.6.1 $Eill g des i AL E

1. compatible = <?>;
AIERCEYE I H % E PCled% [ AR RCEAIL ZEPE L,

HXRK35687E ARCINGER, FFEifC B ik compatible = "rockchip,rk3568-pcie", "snps,dw-pcie"; T 41 575 &
BUREPER, NIFFE{EIZ A compatible = "rockchip,rk3568-pcie-ep”, "snps,dw-pcie"; [FJFEEF XTRK 1808,
RK3588, X7 Hrk3568 B¢ 73 Al Ark180871rk3588,

2. reset-gpios = <&gpio3 13 GPIO_ACTIVE_HIGH>;"
DABCEDL: IHIUZ IR E PCle £ [H) PERSTHENIE S ; NEZMMICRIEMAT IS, HERAE B

%5, FIEMEE, SURA ] RERICERE SR L, S HRRAITREE, WK 2 Manefly
PCIefZ 577, AR HRAEN T R TR B A R FIPERSTH#(E S £k,

3. num-lanes = <4>

ERCEM: WACE R PCle AT lane #&, CESHHFMdsiPELE, FIAMTEAE, R
Ao Hphy 2 S G, I BGESCPRE A E.,

4. max-link-speed = <2>

AERCELE: HACERE PCle AUHFRERRA, 1 #0R Genl, 2 #UR Gen2, 3%K/R"Gen3d, WETE, MAE
SRR, R EATFTESMFECE, FREMESAENdsiPERRE, OCEHOy— MK T
B, sEFP R ERRER TR,
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5. status = <okay>;
DABC A IHFECE TR EAE peiefZ M85 KRN BZHY phy 15 55U R NG RE,
6. vpcie3v3-supply = <&vdd_pcie3v3>;

nEACE W FHTECE PCle 4M&RY 3V3 fEEE (RN _EFRFI IS R IR E _ B PCIeflfEny 12V EIEA
SVIHIRE M, FrPARCEIVIMHEIRZ 5, 12VEHIE—HH)), WRRFE X PCle INZH 3V3 FHE
fEgE, WanafIpRE X —4X MY regulator, regulator FIALE IES%

Documentation/devicetree/bindings/regulator/,

BERERAIER, MSREPCIe3. 0MIZHIZE, —MFRZAIMEIOOMEIR T, ARz s R A AL H )

LRI 5PCIeSMEI3VIFE A, FrDABLE TG, BR THIAIME3VIftRZ A, IRREMIAMNE
iR NP R AR ER, —ME, IMESROHFE—MIE Bk HN e, FtE™ %8s
IS MR RUE R NUE, HFER AN REERM L, R A {EE startup-delay-us /&
PERIEUE, S5 AN S FRIR iR FRAR IR AT BE AR 1851, £ FRIR 1T s HE7E off-on-delay-us/@ EIIEUE, R
UE_E REERER S, PArk3568 011, H4H7EHIR] 2% 1k3568-evb1-ddrd-v10.dtsi X H Hvec3v3_pcie i

5

7. phys

AEACE I TG E A 258 A Aphy Rphandles |, #7042l 8% AT DARS 121 21 phy (WTRK 3588
pcie2x110fpcie2x111), FHRZIERERZ AR KIphy5 | H77XATRER 2R, comboPHY 75 2[RI IN 45 phy ) T.
PR, BRI

<&pcie30phy>;
<&combphyl ps PHY_TYPE_PCIE>;

phys
phys

8. rockchip, bifurcation;

AfERCEI: HOVRK3568G N RFAELE, 7] DA peie3x2f2 Mane F7 N1 Mane Uzl B H ., B
PRIIECE 77 152 dtsHH peie3x 1 Fllpcie3x 24l #8 19 s fllpcie30phy#lffifE, FH Hpcie3x2#Ipcie3x1 i s B
P’ ilrockchip,bifurcation/@ 14, Al 2% 1k3568-evb6-ddr3-v10.dtsi, 75 MERINIENL R, pcie3x14% ] 2STCi2H
)Eﬁo

It lane0 /2 Hipcie3x 24 Hill#RfE A, lanel/ZHpcie3x 14 HIZEH, MMM L™ ka2 Al BRE,
HE, MAREUR A 1-lane A2 Hl g5 A N TAEERCEEAT,

FHANFERAER, PCle 3.0857 2D Hlane /G M MANFAME, T MR N E A2 R — &bl 1t
INHE AN E K vpcie3v3-supplylit B4 HH R — Ml gR, & 0SS IR T 3v3 R IREABR A IX B 12 25
TS — il BRI AN B IE H AT 46 . RIS R 12K vpcie3v3-supply Al 4 B fregulatorfic & 5% regulator-

boot-onfflregulator-always-ons
9. prsnt-gpios = <&gpio4 15 GPIO_ACTIVE_LOW>;

nERCED: T ISR AR S EAEINZ AN A SCAMNE FEEE, R 27 R0 S BRI IR A A AR .
FRIEPCIe AR ENICIAY, I gpio MIKHEIMER R A RSN, BRI S5IIHER, AESCh
GPIO_ACTIVE_HIGHRAR IR SN EIREHE A

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

AEACE I TR E IR EHPERSTENAE SHIE AN E], A N=ZR, MRIEPCle Express Card
Electromechanical SpecZ3K, NilFi% e HIFFEE 2B IBHPERS T /NE 5K 9100ms, AELE HITNIRKIXS)
ERINBCE T7200ms, #H AN RIME TAFER, AT DARTE RS, DASEI9 i,

11. supports-clkreq;



nIEACE M : {X1E RC mode FER, 1EHIIACHE & CLKREQ# pinctrl iomux 4 function io f&, WNRAFLE
HEME, NIHEEFAE Mroot portZl| R IICLKREQ#E SIS H, F H ENLARIKSIFE R vl DAMRYE
CLKREQ#(S SHITEER 4R, Flan, WA CLKREQ#HES, M¥froot porti B N AZHRPM L1
Substates,

12. rockchip, lpbk-master

FEoRIARCE : AL E 2 EH M loopback(E SR, f# FPClet il 8344 1E i lloopback master¥ A5,  LEA# I
IR RIS HE Aslave iR ARG IE S I0 B HIRXIMNK B RIEZIBCE, BIEE, Gen3tHilgs ol REF AT
B compliancef®X, A 7] PAloopback slavetdzX, WIS 5 AEEfE 2 Zloopbackillix, WiAAIX N RIRE
HHVBCE, 175 A HECE SR ],

13. rockchip, compliance-mode

FORVAARCE . AL B EE X compliancelS S, {#FPCletZ a5 H1# A compliance: A5, ZRIA
TXMIAR Z A M SMA K B 1 A compliance, TAFRZSRHIFEA, #4 HACEZ Y T I Gen3 Y
loopback slave, K] 95555 2 i 7] BEGen3HloopbackiMl i 75 2 i compliance i, 415 [ 13 AN HE R 2,
secomplianceliX, VHHIXANZIRESAVELE, BEWEA AL ETE ],

2.6.2 comboPHY dtsfit B

HE:

o DUTFECEANE A TRK1808[H combphy 17 5o
o combphy W HEITFRIIMux KR, FHRRTEMHRKR, p. s. u. q¢7HIFE/RPCle. SATA. USB,
QSGMII ,

1. rockchip, ext-refclk

FRTRARCE . e iE R AL B (U E X combophy,  EAIAcombphy i I SoCERIS #1748, PARK356X
Ff, AIZErk3568.desi 17, BRIAEFH24MHZIN B0, BR T 24MHzIN B0, IESCRE25MAT100M, X7
ZLE*assigned-clock-rates = <24000000>FUE N A e iR BITAT . NERIS S 77 BRCATRAL, P AENISDK
ERINTTE, {Hcombphy{/55AT R T AMES IR O OB B A2 8e, a0 SR A S 722 (5 A ANER I B S R85
FREENE A R, BFERSdtsHIPCleds il 28 F Y combphy 19 5 # il Arockchip,ext-refclk, HFEBEIFEE
11 sUH 0 Aassigned-clock-rates = <INFEi%> KRG E MBI s A BS998R HSCRE
24M,25M,100M =#%4,

2. rockchip, enable-ssc

FRRARCE : &CiEEE A B UE X PClefr{# F fcombphy4t s, BRINEIT R, combophyfar it
POATFIS J@ A, AN SR P 7R 22k — SEEMIAIRE, AT S2IRTE A B A combphy 9 AU A AL B IR, FF/S
SSGC,

2.6.3 pcie30phy dtsfit B
1. rockchip, pcie30-phymode

AERCEA: XA E Apcie3ophy (A A AR, FESHAE, Bl N4LanedtfH, EARNIENE
2% include/dt-bindings/phy/phy-snps-pcie3.h :
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/%
* 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 0 /* P1:PCIe3x2 + PO:PCIe3x2 */
#define PHY_MODE_PCIE_NANBBI /* P1:PCIe3x2 + PO:PCIe3x1*2 */
#define PHY_MODE_PCIE_NABINB /* P1:PCIe3x1*2 + PO:PCIe3x2 */
#define PHY_MODE_PCIE_NABIBI /* P1:PCIe3x1*2 + PO:PCIe3x1*2 */

w N

2.7 IRPE B EHE DTS

JEPEE R AT IOME S HIMLARAEIATES:, 10(5 5 Z2ERPHY iindex3BAHSCHY, R fEEIRK3588/ controller
FIPHYHindex Al REA—2, At AE R EIRIRHME R ZRERX — . XEAH - EEHTEIY, Fiad
MBS B A0 AT S P R R PELY AR 3885 2 M des 5 1o

ARFERE A RS dis YR BOD 3R

1. ERREAE TARIWHIAGE A T LD PClelk s, O HIZPNPCledi 2N 73 HCHY;

2. {EJF R E 3 B A RN 75 1 FH I PCTe AR LT R 2N PHY H%i H 5

3. WiZE Y AT & Y 2 5 2 W M2 AIPHY,  TEdsHHRE;

4. T7E X lipciedi I AT 28dts "phy" @ M M R B IEREIER, Wpcie2x 1Ind% il 48 75 ik %
comboPHY H$57%E APHY_TYPE_PCIE;

5. HiE Y aliphy & & A 20 T, BCEREGIER, Upcie30phy AR & 75 2 E WD B B
i

6. WHE M Aiipciets 1 " PERSTn "5 52MF N GPIO, IEHAFCE EI42 5l a8 dts 19 5

7. W78 Y iipciet® O Y PWREN"E S 2N GPIOEHINY, 1IERECE 21 gsds 17 mOX M E
A U Eon board /M dtsH);

8. fit B HAMAME TAERR B

NEIJZRK3588 pcie30phy M H AT RE i ¥ controller, £L{1 /5 HE Mcontroller, ¥ HHENPHY(EE, 4RE
MEAIMEAT S SEPnfl MR 25 85 7T DUB IS AMEAS SRR A, ] DABREE (4 TAZ MO PR 5
1Effi. FEJER ERK3588 evbl, &2 /2 — T pcie3.0 x4lTslot, Fit PAcontrollerFH /2 PCle30X4(dtsfii 44
pcie3x4), EHALPcontroller#B AR FRIX MPHYEL S,
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U18880
—_—

PCIE30X4

PCIE30 PORTO
DM(EP&RC)

PCIE38_FORTE_REF_CLKF
PCIE38_FORTE_REF_CLKN

PCIE38_PORTE_TXBP

PCIe30X4

PCIE38_PORTE_TXBN

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

PCIe30x1_0

HH Lane®
PCIE30_PORTO_RXGP
PCIE3R_PORTE_RXGN

PCIE38_PORTE_TX1P
PCIE38_PORTE_TX1N

B
e

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

PCIE28/SATAD
MU

PCIE30:
PcIel.1(2.5Gbps)
PCIeZ.lESGbps;
PCIe3.0(B8Gbps

PCIe30x2

> Lanel

PCIE38_PORTE_RX1P
PCIE3E_PORTE_RX1N

PCIE38_PORTE_RESREF

PCIE38_FORTE_AVDDEVTS

PCIE38_PORTE_AVDD1VE

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_RXBF
PCIE38_PORT1_RXBN

PCIE3E_PORT1_TX1P
PCIE38_PORT1 _TXIN

1Lane(RC)--3(1L1)
%ﬂ;&ﬂ /USB18

PCIE38_PORT1_RX1P
PCIE38_PORT1_RXIN

*5k | X5R
5.3\.11 18v

= — ca482
A28 PCIE36_PORT1 REFCLKP_IN
B29 PCIE30 PORT1 REFCLKN IN
1E30_PORTL TKZP
1E30 PORTL TX2N
PCIE30_PORTL RXZP
PCIE3D_PORT1 RXZN

IE30_PORT1 TX3P
IE30_PORT1 _TX3N

PCIE30_PORT1 RX3P
PCIE30_PORT1 RX3N

A33 PCIE3D 1 REF

PCIE38_PORT1_RESREF

PCIE38_FORT1_AVDDEVTS

PCIE38_PORT1_AVDDI1VE

H24 - — PCIE38_AVDD_8V75
“'l ciem | cisis
F | 4.7uF
ol X8R XER CB4B2
6.3 18v
?EB!B:'L =
]
H23 [}
~PCIE30_AVDD_1V8
(RT3 T1813
“| 1eenF 7| a.7uF

XER X5R
6. 3‘1‘

18v
o o
cezel ce4de2

FERZRK3588 comboPHY M H Al BE{& FH i) controller, £I{4J7HE Ncontroller, ¥/ HENPHY(ES,
TIRENANEES; SEhRfE AN E 28 0] DUBIIIME S S e RSk iIA,  thn] DABRAE (A TAR2IMA N B R 2

HIER, B A Mux0fPHY (combphy0_ps) TEFSATAREIL, KI{EFPCle;

Mux1Hy

2008
’\/\/‘T“l'

£23 pcIE3R PORTE ReFcLkp 1n CLK Differential F
E34 PCIE30_PORTO_REFCLKN_In 100 Ohm £10%

D3z
D33 DATA Differential P
PCIE30: 85 Ohmt
633
G34
[E
€34
Faz
F33
PCIE30 @ REF __ R1881 2 z200R I
RBZ81
g 1 1 2 ~AvDD_av7s_se
- 1 . Ri882
C1882 C1863 BR
1uF | 4. 7uF 1%
ASR XE5R RBGB3
- -
6.3y 18v
— cezel —— ced8z
[
PCIE30_AVDD V8
623 =] 1 1 2
. Lo otV VS8
i Ri884
BR
= casdh 7| cases %
wF ! 4.7uF RE603
- o

Zrtn

PHY (combphy1_ps)ft A PCle30x1_0(dtsfi44 Hpcie2x110) A GE TAETPCIef N, o5 R LIRSS
S ; Mux2AYPHY (combphy?2_psu)fit & PCle30x1_1(dtsfi44 Mpcie2x111) TAE T peiefi X H TR —1

PCIe¥ -+,



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% I ffH, A DUEIT PCIE30X4 PWREN_HIX/ME S K@ Mixf M JRK3588
GPIO, #AJGIEFpcie3xafZ il #dtsH,



VCCsVe_SYS

Ug181

Co402 RB8167 1 2

8115 2
1uF I”— GND

IN out

VCC3V3_PCIE30 _CLK

VCC3V3_PIGC 05

RE104 1 2 BR

3

e

%

RO402

8116 8117
10uF 1wk
0603

co402

X5R 10K 5% EN 5P X5R o xsm
10V Ro402 - RT9193-336B 160V 10V
RB110 50T 235
= DNP Venh=1.5V caize = =
PCIE30x4_PWREN H | o Ro462 DNP

~ 100k Pull Down o482
1 in en PIN
:cc1zv DCIN - VCC3V3_PCIE30_P VCC3V3_PCIE30
ug102 0 [}
4.5V<VIN<18Y 5 L8100 Ty, 2 1
8121 8123 VIN LX Ul 8124 | CBiZ5
ilBuF Lman; | 2 | o ps | 8122 1 2 FND_E@GEMS LlBuF 100nF  RS117 | C8126°| R8122
X5R X5R }— —“anp Y5R 25V XSR ——X5R 0.02R 22pF [ 232K
25v 25v 1 2 4 3 0402 10v 16V RO8OS a6 1%
1206 0402 REYA T EN FB/OUT =0. coeod’| cose2 1% o 58V RO402
= = 10K :LCSHT S — = — ceanz,
RO402 100nF SOT_23_6
PCIE30x4_PWREN_H 5% X5R
\ 16V | rs126
- €402 49.9K
1%
= RA402

vCcC12v_DCIN Q8100 VCC12V_PCIE30 ~
WPM3407-3/TR —
T N " 2 4 3 RE129 1 2 BR 1
CB131 ROBO5
8130 _L RB130 ﬁ
16uF 100K . £8133
X5R RO4B2 100nF
o 2V ce402 5% '_3°sz3 = X5R
£1206 B ~ 25V
= £0402
R8136
10K . —
RO402
5%
o~
/ ™
PCIE30x4_PWREN_H R8141 1 2 1 b7 qs1e1
10K 5% ha 8858
RO402 Rg142 | SOT 23
51K
RO402
o 5%

2.8 Wi-Fili ik e g 5 Y il

H T Wi-Filsibt—f% 52 APCle2.01, HAFAcombphyE fixRE 2, HIHEHEJFEFHEH AR, KRIRER, &
MFRGEMZEEHENAR, HAHH—MEEWMES O, ERESE,

1.5

EERERE, FEEREWI-FilEHLT{# I combphy, combphy 7 M FHR IMux kR, EHFREH
XKR, p. s u. qAHIF/RPCle, SATA, USB. QSGMIIL, PALE A, Wi-FIZ2#%| 7 PCles
SATAE HIHJPCIE20/SATA30 Mux0_f-, KL & 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 3.3vHLIFH I miHH,

4. WRWI-Fifr Z L BIL L xIFERI, 152 ”RC mode PM L1 Substates X FF“F i,

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

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_onEi */

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

status = "okay";

}i

+
+&satad {

wifi_host_wake

BB MR BRI IE S5 ]



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

+

+&combphy0_ps {

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

+};

+

+&pcie2x112 {

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

+ rockchip, skip-scan-in-resume;

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

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

3. menuconfig fit B

L TR I ECESTIF, 77 rTIERRIEE 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 #1f) SSD), PCIed:#AHCI&Z# (SATA) , PClef:i%USBIE#
(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


af://n803

ReAEae, BROIAPZAUSIHF drivers/ata/ahci.c FHFIZRAIRTPCIef R SATAIR A, MBI S
IR SH

4. FREEPYIREAE T &

RKE 78 BIPCledz hill#3 ST HFEPIE T, AT DUREE R NARIHEPCIe EPF= i, FIXEPTHRENISLHY, 2
R4 {Rockchip_Developer_Guide_ PCIE_EP_Stardard_Card_CN) .

5. RC mode PM L1 Substates 2 ¥

WA RK 395 M TR AME#R 524 PCle PM L1 Substates, AJ DAEIdJT/E PM L1 Substates HIRESZ 5
K IFEHE— AL,

TR, WERBFRIMEA ARSZH PM L1 Substates HUI%45, fUHESE W N slot AME IR E 28
£, 1B29T3 PM L1 Substates JHAE, ENE MRS EEIIEER TI/E,
PM L1 Substates SRR LS %1

e RC CLKREQ#. EP CLKREQ# Wit H Bt
o ANEMAL:
o AMIBZEIEI TR, RJLAFEE CLKREQH# A\ CLOCK_GEN OE, 41 CLOCK_GEN OE N&H
R, WIS AR


af://n813
af://n815

Component A
Downstream Port

El Exit Link PM
Detect Control

PLL
Rx Tx
| A A [ ]
| |
i | REFCLEKA
CLKREQAg#
] CLOCK
= 1 = 1 1 GEN
T T CLKREQB#
! REFCLKB
1 'K —1
Tx Rx
Cink PM ETExit PLL
Control Detect
Upstream Port
Component B
REBINLE

FHAZRGi X PM L1 Substates 3245

o dts ARZHN “supports-clkreq;“ J& 4
o NIZZZECE CONFIG_PCIEASPM_POWER_SUPERSAVE=n

FGi/F i PM L1 Substates X §
o T\ RC/EP R34 PM L1 Substates, HHFRCHISHHE IR 7 7 B IR A “F 1T Z ASPM—12,
REPFRCE CLKREQ# (55 IATFE “PM L1 Substates SZFHIJRE(H FLES L1+
PAFRCE CLKREQ# {55 1% B CLKREQ# iomux 2 function io
URPFRLE RIS 15 AR “supports-clkreq I, TFAIZ# "dis MIBLEIN 11" $i]
JFJE PM L1 Substates ¥

o Jii%1: PWHZZHELE CONFIG_PCIEASPM_POWER_SUPERSAVE=y
o J7iE2: FANEN WIFL, ZR:IRZIH{#FEE PM L1 Substates

iR
o WERATHEAT G DAL FRAAE BT BN ZRCE, PCle link ATREREARFIRA, JCTAMEE



o IBMIANNZIRRS RO, 83 L1SS #MT 1 commit 6530b0b1 PCI: rockchip: dw: Support PM
L1 clock removing

6. H DL )t

6.1 BN B AR, A lane Z MIRER SZH?

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

6.2 [i]—/* lane 2275 SHER ZSH?

Fean RC [ lanel fY RX+ 5 EP/Switch Y RX-Xf M, TX+5 EP/Switch i TX-Xf W, 5(# RX IEFRTRY,
TX IEAN MG, Bo0? Bie Bl DUEERE, W EAFEEFIMEE, PCle FIIRMMRZSHL
B R T IXEEAHTA .

6.3 PClef 12 15 X R B G172

RS A HIER 2 PCle ] DASCHHF DI G HIIRE, B SR RFENA &Y, BATTESERAIRdsii
o

6.4 PClIe 3.0%% 1 SZHFMRLE Iy i A2


af://n858
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PCle 3.0 FIPHY S5 AR CR] DUBHCSL, LVDSE#E HhZE 255,

G

Power Supplies:

validation

=i PHY IFEAREN

vph Min = 1.8 V-10%; Typ =1.8 V; Max = 1.8 V+10% or
vph Min = 1.5 V-5%; Typ =1.5V; Max = 1.5 V+10% or
vph Min =1.2V-5%; Typ=1.2V; Max =1.2 V+10%
Note: 1.2 V support is pending silicon characterization and

vp/vpdig/vptxX Min = 0.9 V-7%; Typ = 0.9 V; Max = 0.9 V+10%

Symbol Parameter Min Max Units Conditions
FREF_CLK Reference clock 19.2 200 MHz Not continuous; per protocol as noted in
frequency the databook
FREF_OFFSET | Reference clock -100 100 ppm All protocols except for SATA
frequency offset
RMSJREF_CLK | Reference clock 1.6 PSrms Integrated RJ from 12 kHz to 20 MHz
<= 8 Gbps Random Jitter
1.2 Integrated Rj from 2 MHz to 20 MHz
DJREF_CLK Reference clock 2.8 ps, pp | 0.75-10 MHz (offset)®
<=8 Gbps deterministic jitter
5.6 0.2-50 MHz (offset)?
DCREF_CLK Duty cycle 40 60 Yo
Symbol Parameter Min Max Units | Conditions
VCMREF_CLk | Common mode 0 vp v Differential inputs
input level
VDREF_CLK Differential input 300 2*vp mVppd [ Differential input must meet both
swing VDREF_CLK and VDSEREF_CLK
VDSEREF_CLK | Differential clock 0 vp Differential input must meet both
single ended VDREF_CLK and VDSEREF_CLK
voltage
SKEWDIF_CLK | Differential clock 100 ps
input skew
SWREF_CLK Differential clock 0.1 V/ns 20 - 80%
input slew rate
Note:

For PCle, follow the CEM specification requirements

a. DJ noise limits are for noise within an offset from the divided reference clock and harmonics of the divided reference

clock

6.5 285 2 HPCle switch? Hal G G HEE?

MG B2, ANFEEEMRNT, HAHEESR, b i, AN B ETEER, B
EVB_FIIE G ER,
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6.6 1E R G ANl i T il a5 B A N R G ZR ?

PARK 35685 A il :

PCle2x 145 il B8 £5 AMZ 7 B Bus il /- F0x0~0xf, PCle3x 112 il 2844 7M& 2 EL [ bus itk /-
0x10~0x1f, PCle3x2f3H| 5844 9ME /3T HobusHihil /i T-0x20~0x2f,  MlspcifiitH FI(Z E AT AB F

BB SEEIWbustit: (RAD) , BIRIHAEN M XA, 2 _%Class2 & &R, F=%VID:PID,
ClassZKA1ES % hitps:/pei-ids.ucw.cz/read/PD/, | FVIDHIFZ FHPIDIEZ% http://pei-ids.ucw.cz/v2.2/pci.ids

console:/ # lspci

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

AT AB B NMlas FIFIE T169bus ki s, BWE & MEHlg Rl 16 ME & (=
switch), =A% AT DA R 75K, B9 ml AR SRV, Q05 e 75 S0 %, 155 rk3568.disiH =1
i &5 Hbus-range 7L, HE5WHARAEES, 5N, JATbus-rangef FHILFFHIMSI(-X) RIDIX [A]2E

1k, 15 R V% msi-map,

bus-range = <jEgighk  SEEUtl>

msi-map = < bus-rangerF[WiCiaHilE << 16
&its
bus-range  HELIEHIE << 16
bus-rangeH A EIHIE LR << 16>
{5 4Mbus-range i £ 410x30 ~ 0x60, Rz f%ill &5 il & 7ML busHiii: ox30 £0x60, E L/ 4X 0x301
ME]EE & msi-map = <0x3000 &its 0x3000 0x3000>

MRIEEHE, H—E BLHE =235 bus-rangefImsi-map B ANE &, Hbus-rangefImsi-maptf B IEHL,

6.7 Y E PCIe i s Y RERGINAS?

B ARG EMNspci TE, $4Tlspci -vvv, KB N & MlinkStatRIR] & & ; H A Speed WIHE,
WidthBl 9lane$s, NFRZEMATHMEE, HEHRERE, NREE,

6.8 W I E SoCEI N PCIe s 5 1] 73 B M STE A MST-X £ 5 ?

SoCH X PCIeik £ A 4 BL B AR B P Wil R AR TR T, B MEHl g L e,
RK1808/RK3566/RK3568/RK3588 1] 4L FIMSIE & MSI-X S 815 /265535, RK3528/RK3562F] 3ACHY
MSIEEMSI-X SEES,


af://n869
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6.9 725 ¢ H¥Legacy INT/iE\? W5l FlLegacy INTA ~ INTDHY
Hh KT ?

X Filegacy INT/7 o {HLinux PCIelMXARERINRIILSEAZMSI-X, MSI, Legacy INT, Kt FLm & e
AL HiBLegacy INT, A WEIRMIATE, 1E2% MNZH Documentation/admin-guide/kernel-parameters.txt
X%, HHpci=option[,option...] [PCI] various PCI subsystem options."f#i& 1" 7] PATEcmdline 2% [AIMSI,
MR GBI 2 58 8 F Legacy INTZHECHLA, PARK356XZ B F-E M, AITE
arch/arm64/boot/dts/rockchip/rk3568-android.dtsifl¥cmdline Z 5 &R AN I — Wipci=nomsi, EE AT IFRZ
KRR

bootargs = "...... pci=nomsi ...... ;

WIERGIMEY), Mispci -vevA] AE 21 1& & FIMSIFIMSI-X E 240 F 52 AR A5 (Enable-), ML TINT A
Habr, HITS 280, cat /proc/interrupts A] & & £ 80 KT IR,

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: 0000000000000EOO Data: 0000
Masking: 00000000 Pending: 600000000

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

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

6.10 .5 X CBARZS R kb A 2 K ?

RK1808
batiilF EURBAR 4G HkE K U BARE G HiLhE: K&
PCle2.0 - - 0xF8000000 64MB

RK3528
il B BAR 4G HkE K& U BARE G kL K
PCle2.0 0x100000000 1GB 0xFC000000 32MB

RK3562
bl P FEURBAR GG L K& {KUHBAR 5L K&
PCle2.0 0x300000000 1GB 0xFC000000 32MB

RK3566/RK3568
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P RIS BAREL Y Hi K IHBARE Stk KE

PCle2.0 0x300000000 1GB 0xF4000000 32MB
PCle3x1 0x340000000 1GB 0xF2000000 32MB
PCle3x2 0x380000000 1GB 0xF0000000 32MB

RK3588(s)
bl FFURBAREE M HkE KE {RSHBARE G HIHE KE
pcie3x4 0x900000000 1GB 0xf0000000 16MB
pcie3x2 0x940000000 1GB 0xf1000000 16MB
pcie2x110 0x980000000 1GB 0xf2000000 16MB
pcie2x111 0x9c0000000 1GB 0x£3000000 16MB
pcie2x112 0xa00000000 1GB 0xf4000000 16MB

PClefz il #8 2 £l K1GBI64-bitFIBARZS [H], HHAMEALEZHE. 10ZS RIFMIMEMZS (A3 ZiX 1GBHE
HEER, HMEMZE AT R B RE,

6.11 IR CPUBTTEI2NMHEEN T, A SZIIBARZS [RIAY 7] ?

BNRET, DR APCIetz il 23 2 Bl BARZS RIS T8 32, FHk bk B, (2B B i 32
A AR — P BARMUIE, XNEMEHIEEARFPBRE, Fla1, RK3568:05 &Ml gei kA BARMIIE{L
f32MB, 4RK3568MCPUIBTTIEI2AMMARE AT, N FATTN % /8 A ARtk 23 [ 4 B NPCle 1 /LY
rangesHH TEHT ML, DA RHI BB E 2SR 1IMB, 105 R 1MBA132-bit MEMZE [AI30MB :

&pcie2x1 {
ranges = <0x00000800 OXxO0 OXF4000000 OXO0 OXF4000000 OXO0 0X100000
0x81000000 OXx0 OXF4100000 OXO OXF4100000 OXO O0x100000
0x82000000 OXx0 OXF4200000 OXO0 OXxF4200000 OXO 0x1e0O0O00>,

}
&pcie3dxl {
ranges = <Ox00000800 OxO0 OXF2000000 O0x0 OXxF2000000 OXO O0X100000
0X81000000 OXO OXF2100000 OXO0 OXxF2100000 OXO O0X100000
Ox82000000 OXO OXF2200000 OXO0 OXF2200000 OXO O0x1eOOOO0>;
}
&pcie3dx2 {
ranges = <Ox00000800 OXxO0 OXFOOOOOOO OXO OXFOOOOOOO OXO OX1O00000
0x81000000 OXxO0 OXFO1OOOOO OXO OXFO1O0O0O OXO O0Xx100000
Ox82000000 OXxO OXFO200000 OXO OXFO200000 O0XO0 0x1eOOOOO>,;
}

TSNS EAIKD, AIBHHR AT PClefihl 2 [RIRCE IR I 7
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6.12 W& B O H LA b cPUlsi il LA Mz PCle busiihbhk, W
B UL ?

{5 Flspcifn £ 7] PAG 21451545 CPUE i 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 0O 03 02 08 01 GO OO 00 00
10: 04 00 90 80 0O OO OO0 0O OO GO OO OO0 00 OO GO 006
20: 00 00 0O OO OO GO GO GO GO OO OO0 00 86 80 Ob 39
30: 00 OO0 00 0O 40 OO OO0 OO OO GO 6O 60 72 01 0O 060

BT ABEHR, R AIME BRI CPUHIE Z0x380900000; CPUE T EjRIAMNE, R AEREHION
48 # devmem A 2 132HX0x380900000, [M0x3809000003X CPUIE ML XS i fPCle busigtiil:, FJMPCle
AMEZFIBAROMIHE(RFZ0x10FF 4R E0x 144 1E)isE Hi <04 00 90 80”7,  EII2H0x80900000 (FAKNL04:2FRIHIL
BARMZEAIN64bit MEM) . Rl 24 CPUK Hi1/71R10x380900000iX NCPUIB ML, PCIeffy itk #4 AR 55
(ATU), JEFRACE MoutboundX 5, 1] A% H0x80900000jXNPCle busiskHiiti:, MMifisEELCPUT;AF
PCIe/MERINRE o

T R 2 X B 5% 2R 7Erk3568.dtsiFP A & X, FAlTPApcie3x2 Al :
ranges = <Ox00000800 OxO OX800000O00 OXx3 Ox80000000 OXO OX80O0OO0

0x81000000 0x0 0x80800000 Ox3 Ox80800000 OxO 0x100000 IOZH
0x83000000 OXx0 0x80900000 0x3 O0x80900000 0x0 0x3f700000>; MemoryZ[H

BlanFA1r] & E £ Memory B ITFEA 7 ECIE . E20x830000007%AH memory B A164-bit non-prefetch%s
518

0x3 0x80900000 478 4B CPUlEitE, EI0x0000000380900000; 0x0 0x80900000-4 4B CPUS L
Fff %6 Bz FJPCle busigiil,  E0x0000000080900000; 0x3£700000 i memory B A /)N,

Rtk CPU% H I CPUERI IRl itk 5 #5462 /5 I PCle busiB L 17 7E0x300000000/RIE K R, IXE 2 WmFE><
RAIEREM EHATU BB AL,

KT HE R E TS, "ISH RS TPClettihil 2 RBC E FER IR 72

6.13 QRIS il B B & A T LI B AR R B I 75 ?

EIOMFFA SRR, P LA A U0 R SR TR N s s A T
(1) N ] REEARIBT B Blbar s (A1 221K ;
(2) NI G A TAEL 16 ;

(1) KU TFFATHRE#EGE B, HAiF(1ABDF N1 : 00 . 0RYIX MR N

console:/ # /data/lspci -k
00:00.0 Class 0604: Device 1d87:3566 (rev 01)


af://n999
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Kernel driver in use: pcieport
01:00.0 Class 0c03: Device 1912:0014 (rev 03)

(2) g TremovetfE, FIERINMIZE T RMUKEMZITHpcie drivertXHIaait
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] vcch5vO_otg: disabling

32.055920] vcc3v3d_lcdl_n: disabling

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

(3) WHREE, WERGCEILERMET

console:/ # /data/lspci -k

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

(4) RERBLEAM, FEEINTHAESCZ—, MITEMZEREIRG

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: XHCI Host Controller

[ 33.224875] xhci_hcd 0000:01:00.0: new USB bus registered, assigned bus number
7

[ 33.225468] xhci_hcd 0000:01:00.0: hcc params 0x002841eb hci version 0x100
guirks 0x0000000000000090

[ 33.226318] usb usb7: New USB device found, idVendor=1d6b, idProduct=0002,
bcdDevice= 4.19

33.226329] usb usb7: New USB device strings: Mfr=3, Product=2, SerialNumber=1
33.226345] usb usb7: Product: xHCI Host Controller

33.226355] usb usb7: Manufacturer: Linux 4.19.172 xhci-hcd

33.226364] usb usb7: SerialNumber: 0000:01:00.0

33.227661] hub 7-0:1.0: USB hub found

33.227716] hub 7-0:1.0: 1 port detected

33.228252] xhci_hcd 0000:01:00.0: xXHCI Host Controller

33.228581] xhci_hcd 0000:01:00.0: new USB bus registered, assigned bus number

33.226816] xhci_hcd 0000:01:00.0: Host supports USB 3.0 SuperSpeed
33.228678] usb usb8: We don't know the algorithms for LPM for this host,
disabling LPM.

[ 33.228783] usb usb8: New USB device found, idVendor=1d6b, idProduct=0003,
bcdDevice= 4.19

33.228796] usb usb8: New USB device strings: Mfr=3, Product=2, SerialNumber=1
33.228803] usb usb8: Product: xHCI Host Controller

33.228809] usb ush8: Manufacturer: Linux 4.19.172 xhci-hcd

33.228814] usb usb8: SerialNumber: 0000:01:00.0

33.229360] hub 8-0:1.0: USB hub found

33.229406] hub 8-0:1.0: 4 ports detected

33.556216] usb 7-1: new high-speed USB device number 2 using xhci_hcd
33.700886] usb 7-1: New USB device found, idVendor=2109, idProduct=3431,
bcdDevice= 4.20

[ 33.700913] usb 7-1: New USB device strings: Mfr=0, Product=1, SerialNumber=0
[ 33.700920] usb 7-1: Product: USB2.0 Hub

[ 33.702398] hub 7-1:1.0: USB hub found

[ 33.702642] hub 7-1:1.0: 4 ports detected

—, o, O P A —, .

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



6.14 PCIe#hist B Hfunction X s 2l b B cache— 5 14:?

RAEPCletM X SnoopMINo Snoopf7E X, ANEMENRFIFATIHIAE R, HTLPEFEEIZENO Snoop/EE
£z, RFAERETREFEV AR B H 5 il cache— B E R4S

No Cache

Snoop/i. Coherency J7% e a

T R Ecache—%K Cfgfd, 1/Ofd, Messagefl, MSI(-x)fZ

0 Snoo . .
P 1 DL E RO

) No'S ANEIRE4EP cache

o Snoop -
YAINZ R B NFHNFERTLPE, #HNo Snoophi b0, HAFHARSE, RCEKENS ARHMEZ
EEANEMCPURcacheN, A&, WFREEKIES A\VENEG, NE &6 Wit EFNCPUT
invalidatet/E,

AN R M TN BRI IR TIMEAITLPEL, % HNo Snoopfiz 0, WIRCHHHLERTH CPUR)
cache, FAEIZTLPEAEIEFT{ERHILEZE G A HRHMCPURTE, 2, WITEREHE Z AT flushi®(E,

RKEE RIS R R FEAZ R Snoop2i B, 45— 1% #&No Snoop W14, K FERK- G121 T functiondX 31
FEHHITYE cache— M

6.15 {4k A Compliancefs S MBI ?

PClefEHEFZ A gt AT DUBISRE AR T B CHEAX M EIIARR S, TCR (TR I L e, a7
R ARDIFERV R, BROIAEIS GRS A SR IMEIN 2 OGPl 28 SO HR, AN FRE#TE 5,
M TFEPOTIX—2, (R #8— H LAF/EEnablelR7S, BT 40 F:

- a/drivers/pci/controller/dwc/pcie-dw-rockchip.c
+++ b/drivers/pci/controller/dwc/pcie-dw-rockchip.c
@@ -1744,7 +1744,6 @@ static int rk_pcie_really_probe(void *p)
break;

}

if (rk_pcie->is_signal_test == true)
return 0;

if (ret)


af://n1012
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7.1 JRBIMELR I

[ 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 desFROARIERAIT S A2 4% B R A phy 19 5o

[ 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 3c0800000.pcie: phy init failed

WA PCle 3.0 PHY LIFHHeE M AN R, FHBphyiFIER LI,

7.2 trainning JXI

PCIe Link FailflogWl R—EHEE"”PCIe Linking...", LTSSMIKZAHLAIREARR

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

EFEMI"PCIe Link up"MWIFTED, (HLTSSMIRAHLAIbit165bit17 5T 0x3, biteF|bit8HUE KT
ox11

[ 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 Ox00fEOEEMEO00. .0xE0fOOfffff ->
0x00f0OEE000

[ 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, MIZATAEFIZMC log, HIL"PCIe Link up"HHTEN, HLTSSMIRESHIbit165
bit17%F0x3, bitoF|bit8#EKFTFox11
[ 2.410536] rk-pcie 3c0000000.pcie: PCIe Link up, LTSSM is 0x130011

SRR tainning KW, NLIEAELT TIERSHEFES R, ELRNT reset-gpios X MEHALE
X7 HIR, WM TINEABVIHHEESH, BEEW, Wo/NEHRERVER, REMAEMESSHE
TRAIN P 5 5 IR A WspectiZe, WERERTCIAMR, KMERTEE MG S5e8ME, HEEHIILHRE
FIPCBL RN AIRELE, I HERFBA TR N AR SR =R A — A TG A S SR &
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SHANEEIN 2 14T Hpcie-dw-rockchip.c HAJRK_PCIE_DBG, l—f3log AMEIMHT, ERIZEER, WR
BN EBHIRRFERNEEE, PMoghlis SefEANE F sl BRI 1 2 4T B (2 B disablets, X FElog =47
Wr—rio FriMEElogH, 2 NSl “rk-pcie 3c0000000.pcie: fifo_status = 0x14400172515 ..
fifo_statusf 7R B2 PCIeBERS 1ltssmRFSAL, 7T DAREIRSHUE B AW =5 LA B REIG . SR
PCle ltssmIRASHUE B AT S FESCRIN R 5655

7.3 PCle3.08E il as HIAG L B R o 7 W

[ 21.523506] rcu: INFO: rcu_preempt detected stalls on CPUs/tasks:

[ 21.523557] rcu: 1-...0: (0 ticks this GP) i1d1le=652/1/0x4000000000000000
softirq=30/30 fgs=2097
[ 21.523579] rcu: 3-...0: (5 ticks this GP) idle=4fa/1/0x4000000000000000
softirq=35/36 fgs=2097
21.523590] rcu: (detected by 2, t=6302 jiffies, g=-1151, =98)
21.523610] Task dump for CPU 1:
21.523622] rk-pcie R running task 0 55 2 Ox0000002a

21.523640] Call trace:

21.523666] _ switch_to+0xe0/0x128

21.523682] 0x43752cfcfe820900

21.523694] Task dump for CPU 3:

21.523704] kworker/u8:0 R running task 0 7 2 O0x0000002a
21.523737] Workqueue: events_unbound enable_ptr_key_workfn

21.523751] Call trace:

21.523767] __switch_to+0xe0/0x128

21.523786] event_xdp_redirect+0x8/0x90

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

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

21.523840] rcu: 1-...0: (50 ticks this GP) id1e=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 O0x0000002a

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 0x06000002a
21.523990] Workqueue: events_unbound enable_ptr_key_workfn

21.524004] Call trace:

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

FHER: WRAG R Eoghfti, WRHIPCIe3.0PHY TIERH, IHMRIRKME

o ANTERIRS A PIN B ARG S, WRIERNMSREEERE, BSEphy LIEPIE,
o &% PCIE30_AVDD_0V9 FIPCIE30_AVDD_1V8HLE &5 IR,
o RK3588 pcie30phy 4R R #HHHA—  port, H—PportthFEAH, KEZEITEER,

7.4 PCIe2. 082l as HIUGIL B R A 7 W
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21.523870] rcu: (detected by 2, t=6302 jiffies, g=-1183, q=1)
21.523887] Task dump for CPU 1:

21.523898] rk-pcie R running task 0 55 2 Ox0000002a
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 Y e T e T e T |

SWIER: NRAG R loghhil, MFBHPCIe2.0PHY TESH ., PARK3568f)combphy2_psqiX
PHY M, IEMRIUKG

o F# PCIE30_AVDD_0V9 FIPCIE30_AVDD_1V8HE 27 e EK,
o {&%combphy2_psqf)3X#/jphy-rockchip-naneng-combphy.c, fErockchip_combphy_initPR %I EE1E N
WIS, MEPHY NI —LALE

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

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

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

dev_err(priv->dev, "PWON_IREF is 0x%x\n", val & BIT(7));

HAEBTXPLL_LOCKZ G N1, WRAZE, REPHY X Alock7Em, HIXREHPWON_IREFES NI,
WRANL, NERHAPHYN PR, N Z1X U] #icombophy N #IA%, (&M4rk3568.dtsiH
combphy?2_psqffJassigned-clock-rates, K{RIEEE N 25MEL#H 100MIHET T2,

o WIRAREDL AP PEITERL, IHEPHY NHEHIN #ibypassElrefclkZ 775 S L, #HATIE, bypassill
fErockchip_combphy_pcie_inittREHIARE, RIESH AR, EEW MUEFR

/* For RK356X, RK3588 */

u32 val;

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

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

/* For RK3528 */

u32 val;

val = readl(priv->mmio + 0x108);
val |= BIT(29);

writel(val, priv->mmio + 0x108);

WETUG, EHIREC E combphy2_psqfIN#AIZ24M,25M BA Rz 100M, 7RI #8 MPClefrefclk 273
EEH L ERSEN, REMRMEE. B8EaHE 2K,

EFEFFAER: HTPCle 2.08 0 5SATAE B, WRMESEEIZIFEIRHTH, VUSRS IRAR M
B ARt 2 B Bllog,



7.5 PCIe#M%Memory BARYE IR/ it 5

HME I BEMemory B3 i 5 i o =2

o Sl HCE BRG], &G ik ES A RN AT 2 R WS T 2 S R SR B BAR S
EHHEEE 2K, RS E N ogll FAR, HEHERHET N no space for , RHH215 HZAh
BARKF- & HIH3GBH64bit memoryZ 0], #H| T IRHIFEIIESIR TR & AT ERE, BAZ
RKI 287, & Nahli%s, BRI S vendorHfiANE 7 7] DMEXHBARZ AR B4,

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

.286886] scanning [bus 00-00] behind bridge, pass 1

.288165] pci 0002:21 :00.0: supports D1 D2

.288170] pci 0002:21 :00.0: PME# supported from DO D1 D3hot

.298238] pci bus 0002:21: busn res: [bus 21-2f] end is updated to 21

.298441] pci 0002:21:00.0: BAR 1: no space for [mem size 0xeQ@000000 ]

.298456] pci 0002:21:00.0: BAR 1: failed to assign [mem size 0xeQ000000 ]
.298473] pci 0002:21:00.0: BAR 2: assigned [mem 0x380900000- 0x38090ffff pref ]
.298488] pci 0002:21:00.0: PCI bridge to [bus 21]

W W w w w w wow

o classBMUENL, HFHERE TN class 0x000000 , Hlspcifiit 7] WL EBARK J515 T /Runassigned ik
o MO AR AY IE SR R R BIRAE R R, AR K class2 R TIEMAVEL B, Q1SR TCiRBK
HEERNIGN IR TR, FTASE RIS T 2O R classRAHITIRIHBE &, FREEA L
FHE B VIDAIPID, Jf Hclassi&E  HESRM (1525 F W H M8 15 2 "7E RS- a0 i E
Pl o 5 AR IR B 2% 22 57 2% T class AU IR A TR &)

.335899] pci 0000:02:04.0: [13fe:1730] type 00 class Ox000000

.335986] pci 0000:02:04.0: reg 0x10: [io 0x0000-0x00ff]

.336023] pci 0000:02:04.0: reg 0x14: [mem OXO0000000-OXx0000007f]

.336058] pci 0000:02:04.0: reg 0x18: [mem OXxO0OO0000-OXO0OO00TT]

.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 0Oxf4200000-0xf42fffff]

.342484] pci 0000:00:00.0: BAR 6: assigned [mem 0xf4300000-0xf430ffff pref]

.342496] pci 0000:00:00.0: BAR 7: assigned [i0 0x1000-0x1fff]

.342510] pci 0000:01:00.0: BAR 8: assigned [mem 0xf4200000-0xf42fffff]

.342519] pci 0000:01:00.0: BAR 7: assigned [io 0x1000-0x1fff]

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

.342546] pci 0000:01:00.0 bridge window [i0 0x1000-0x1fff]

.342572] pci 0000:01:00.0

.342616] pci 0000:00:00.0
0
0

; bridge window [mem 0xf4200000-0xf42fffff]
: PCI bridge to [bus 01-ff]

.342631] pci 0000:00:00. bridge window [i0 0x1000-0x1fff]
.342645] pci 0000:00:00. bridge window [mem 0xf4200000-0xf42fffff]
.344896] pcieport 0000:00:00.0: Signaling PME with IRQ 87

o B e T e B e e T e T R e T e T B B B T I e
N DN DN DNDNDNDNDDNDDNDMDNMNDNDDNDDNDDNMNDNNDN

lspci -vvv:

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

Flags: medium devsel, 1IRQ 255

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

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


af://n1072

--- 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)

+{

T+ 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 AMEMIBARFFESHIRE AR, HEHEX# TN assigned [mem fl error updating, Hlspciffit
Al WL EBARZE Y T Runassigned iR A, LAY IR K2 IME TAEIRSRE, SEBARMILE
ANIMESS, [EAE e, HATREMI R R BRI SR 7o, BUTREZIMEXN T IEGen1 FYRCIEE
AR, TR 2 AR TR RH,

.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

L B e T e T e B
N N N 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)

SRR, SRR, #PERSTENME SH100MZ 4 I o =34 Uil /2 75 1 i A4 T
2R, BIUNQCNFA765EH AR A H A F 53X, S e S i e S BRI TAE SRR, AR
A WERBEFINEIZ 54 D P e R EOR, WX I RAIRIRN T, A RATERR, Bk
PR B AT AR R S TR

L AR ASPMITRE, HHPIDMIVIDFRZIAE & H 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 N AN Genl,  FEdtsiFBION BT i fmax-link-speed, 7”41 :



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

num-ib-windows = <8>;

num-ob-windows = <8>;

num-viewport = <4>;
<2>:

r

= max-link-speed
+ max-link-speed = <1>;
msi-map = <Ox4000 &itsO 0x4000 0x1000>;
num-lanes = <1>;
phys = <&combphy@_ps PHY_TYPE_PCIE>;

3. AN AL FARE N F] DASCHPERS TR AN A, TRBIGAT

--- 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>;

}; /* vcc3dv3_pcie30 */

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

&pcie3dx4 {
reset-gpios = <&gpio4 RK_PB6 GPIO_ACTIVE_HIGH>;
vpcie3dv3-supply = <&vcc3v3_pcie30>;

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

3

4. CHIEIBH D RANIwifiBER I R, SRR ARIxxx RFIFIQCAIxxx 2R, EwmilE AR5
RRIRTET 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 regl6,;

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 0O;

/* Check if 1link speed can be downgraded to 2.5 GT/s */
pcie_capability_read_dword(parent, PCI_EXP_LNKCAP2, &reg32);

+ + + + + + + + + o+ +



+ if (!(reg32 & PCI_EXP_LNKCAP2_SLS_2_5GB)) {

+ 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_LNKCTLZ2,

+ 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;

+ 3

+

+ if (ret) {

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

+ return ret;

+ 1

+

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

quirk\n");

it return 0;
+}

+

static bool pcie_retrain_link(struct pcie_link_state *1ink)
{

struct pci_dev *parent = link->pdev;

unsigned long end_jiffies;

ulé regi6;

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

+ pcie_downgrade_link_to_geni(parent)) {

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

+ return false;

+ 1

+

pcie_capability_read_word(parent, PCI_EXP_LNKCTL, &regil6);
reglé |= 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 653660e3bage..4999ad9d08b8 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 link 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 link 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/20140923210318.498dacbhd@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,

+ + + + o+
*

+

+ 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,
T 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;

+}

J*
* 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 86¢799c97b77..fdbf7254e4ab 100644

--- a/include/linux/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 <<
13),

};

o switchfJJER0R I 5 72 iR,  DARK35884M, H & Proot portA] 73 HLfY32-bit BARZ BN
16MB, HJswitch, 1ASM2812, Nitporth) NG AR, #=UW RHloghR, HIE2MBH
32-bit BARZS[H], MRHEIspcisi I AEF], bus 128switch FY2/3/a/biX P9 Nport NEFH IR,
{HAEIEAN S T S 8MBRY32-bit BARZE [H], SEUEH & & 132-bit BARK IR AL,

[ 22.005666] pci 0001:12:00.0: BAR 8: no space for [mem size Ox00600000]

[ 22.040400] pci 0001:12:00.0: BAR 8: failed to assign [mem size Ox00600000]
[ 22.040402] pci 0001:12:08.0: BAR 8: no space for [mem size Ox00600000]

[ 22.040406] pci 0001:12:08.0: BAR 8: failed to assign [mem size Ox00600000]
[ 22.067370] pci 0001:12:00.0: BAR 9: assigned [mem 0x940000000-0x9401fffff
64bit pref]

[ 22.067373] pci 0001:12:02.0: BAR 8: no space for [mem size 0x00200000]

[ 22.080018] pci 0001:12:02.0: BAR 8: failed to assign [mem size 0x00200000]
[ 22.080022] pci 0001:12:02.0: BAR 9: assigned [mem 0x940200000-0x9403fffff
64bit pref]

[ 22.093658] pci 0001:12:03.0: BAR 8: no space for [mem size 0x00200000]

[ 22.093661] pci 0001:12:03.0: BAR 8: failed to assign [mem size 0x00200000]
[ 22.093663] pci 0001:12:03.0: BAR 9: assigned [mem 0x940400000-0x9405fffff
64bit pref]

[ 22.106310] pci 0001:12:08.0: BAR 9: assigned [mem 0x940600000-0x9407fffff
64bit pref]

[ 22.106313] pci 0001:12:0a.0: BAR 8: no space for [mem size 0x00200000]

[ 22.120756] pci 0001:12:0a.0: BAR 8: failed to assign [mem size Ox00200000 ]
[ 22.130702] pci 0001:12:0a.0: BAR 9: assigned [mem 0x940800000-0x9409fffff
64bit pref]

[ 22.130705] pci 0001:12:0b.0: BAR 8: no space for [mem size 0x00200000]

[ 22.144573] pci 0001:12:0b.0: BAR 8: failed to assign [mem size 0x00200000]

lspci -vvt
-+-[0003:30]---00.0-[31]----00.0 Realtek Semiconductor Co., Ltd. Device
[10ec:8125]

+-[0001:10]---00.0-[11-18]----00.0-[12-18]--+-00.0-[13]----00.0 Aquantia Corp.
Device

I +-02.0-[14]--

| +-03.0-[15]--

[ +-08.0-[16]----00.0 Aquantia Corp.

| +-0a.0-[17]--
[ \-0b.0-[18]--
\-[0000:00]---00.0-[01-ff]----00.0 ASMedia Technology Inc. Device [1b21:1164]

lspci -nn

0000:00:00.0 PCI bridge [0604]: Fuzhou Rockchip Electronics Co., Ltd Device
[1d87:3588] (rev 01)

0000:01:00.0 SATA controller [0106]: ASMedia Technology Inc. Device [1b21:1164]
(rev 02)

0001:10:00.0 PCI bridge [0604]: Fuzhou Rockchip Electronics Co., Ltd Device
[1d87:3588] (rev 01)

0001:11:00.0 PCI bridge [0604]: ASMedia Technology Inc. Device [1b21:2812] (rev
01)

0001:12:00.0 PCI bridge [0604]: ASMedia Technology Inc. Device [1b21:2812] (rev
01)



0001:12:02.0 PCI bridge [0604]: ASMedia Technology Inc. Device [1b21:2812] (rev
01)

0001:12:03.0 PCI bridge [0604]: ASMedia Technology Inc. Device [1b21:2812] (rev
01)

0001:12:08.0 PCI bridge [0604]: ASMedia Technology Inc. Device [1b21:2812] (rev
01)

0001:12:0a.0 PCI bridge [0604]: ASMedia Technology Inc. Device [1b21:2812] (rev
01)

0001:12:0b.0 PCI bridge [0604]: ASMedia Technology Inc. Device [1b21:2812] (rev
01)

0001:13:00.0 Ethernet controller [0200]: Aquantia Corp. Device [1d6a:14c0] (rev
03)

0001:16:00.0 Ethernet controller [0200]: Aquantia Corp. Device [1d6a:14c@] (rev
03)

0003:30:00.0 PCI bridge [0604]: Fuzhou Rockchip Electronics Co., Ltd Device
[1d87:3588] (rev 01)

0003:31:00.0 Ethernet controller [0200]: Realtek Semiconductor Co., Ltd. Device
[10ec:8125] (rev 05)

SEPRIZE A, EI [Rlswitch] R UMRS, 25 A MERswitchfEI(FECE, SCHIAEAE MR 8% Y
BARZE ], N RswitchfIEFTIERARIEN T, B~ Smih A axtEE (AR ETEswitchf)2- iR
BENLIE ARG D), ATAZEIR AR T HETIS 08

diff --git a/drivers/pci/probe.c b/drivers/pci/probe.c

index ece90a2..53bef6b 100644

--- a/drivers/pci/probe.c

+++ b/drivers/pci/probe.c

@@ -2794,6 +2794,37 @@ void _ weak pcibios_fixup_bus(struct pci_bus *bus)
/* nothing to do, expected to be removed in the future */

}
+struct scan_blacklist_devfn {
+ u8 bus; /* bus number */
+ u8 dev; /* device number */
+ u8 func; /* function number */
+};
+
+#define ANY Oxff
+

+/* IETEsh IFRHIHE LFREN RN &bdf, PLER Loghfil, Wi Zbus12f92/3/a/bla M * /
+static struct scan_blacklist_devfn sbl[] = {

+ {12, Ox2, ANY},
& {12, 0x3, ANY},
+ {12, Oxa, ANY},
+ {12, 0Oxb, ANY},
+};

"

+static bool pci_scan_check_blacklist(u8 bus, unsigned int devfn)

+{

+ int 1i;

+

+ for (i = 0; i < ARRAY_SIZE(sbl); i++) {

+ if (bus == sbl[i].bus && PCI_SLOT(devfn) == sbl[i].dev) {
+ if (sb1l[i].func == ANY)

T return true;

+ else

+ return sbl[i].func == PCI_FUNC(devfn);



+ + o+ +

return false;
+}
+
Jx*
* pci_scan_child_bus_extend() - Scan devices below a bus
* @bus: Bus to scan for devices
@@ -2819,6 +2850,9 @@ static unsigned int pci_scan_child_bus_extend(struct
pci_bus *bus,

/* Go find them, Rover! */
for (devfn = 0; devfn < 256; devfn += 8) {
+ if (pci_scan_check_blacklist(bus->number, devfn))
continue;

nr_devs = pci_scan_slot(bus, devfn);

7.6 PCIeAMEI0 BARZE 31l S 5

TEBZSIE R LA RIO BARMIBIEZ RIS AR5, IR EELIEERlog, HFHEXHE T assigned [io
flerror updating, B{# firmware Bug, WIEIZXN & TFMHETFI0 BARMEZS RIAIRR 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)

[ 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

i

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] pcli 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] pci 0002:22:00.0: BAR 0: assigned [io 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)

R

o DA Flog A HPCIFE RCMI8738IN I T FTEN, PCIRA I ZEHAIX86{K %, Fff PAIO BARMIIE K
FEEHEE N, CMI873875 K10 BAROMIIERRHITE 0xFF00 DAY, FrPARIZHE DA RAT


af://n1110

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>;
7.7 MSIMSI-XJCi%AH 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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7.8 SN G B R R b

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

7.9 SMEBOR IR IRFW S B

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

7.10 T L S Vi M PCIe i £ HUBARMNE 22 0] S5 5

(1) B5E, RN Hioremapt4 73 HCZAPCle/MEFIBARMINE A TIRES /5,  {# FmemsetE & memcpy >k
5, 2= falignment faultffiR, 7R FFHmmapi4 7 BLZ5PCles M B ARMIE S 21 F - &SI T
A, f#FHmemsets{ Fmemcpy RILE, == Esighbughil®, &K EmemcpyH X 7L L AT memsetTE
ARMS64 EXEREMLIDC ZVASFIES, XEE4ES A SHDevice 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 |

fiERIpiE: B memset_ioBY & memset_fromio/memset_toioFAPL, (N RFHEER P AERME, EHHEN
TRAE 7 FOREE DS TN, BN, HTATFFHRINENR, RENEFL T LIRS, smZIEWN
£ NRZEC B AT 5 XN B CONFIG_ROCKCHIP_ARM64_ALIGN_FAULT_FIX,

(QHIR, FHARK3588UNRN BARZE [FIM{E IR FilA DA REIRH, IXZH TYwiFas kg ik E L2
LA AR — - & AR SRR 167 1T 5 ]

[14037.477507] [ C3] SError Interrupt on CPU3, code 0xbe000011l -- SError
[14037.477512][ C3] CPU: 3 PID: 2037 Comm: memtest Not tainted 5.10.110 #1690
[14037.477514][ C3] Hardware name: Rockchip RK3588 EVB1 LP4 V10 Board (DT)
[14037.477516][ C3] pstate: 00001000 (nzcv daif -PAN -UAO -TCO BTYPE=--)
[14037.477518] [ C3] pc : 00OOOO0O0O00405d58

[14037.477519][ C3] lr : 0OOOOOOOEE405Fbh4

[14037.477521][ C3] sp : 00000O7fc48effdo

[14037.477522][ C3] x29: 0000007fc48effdd x28: 0OEEEOOOOOEEEOO0
[14037.477529][ C3] x27: 0000000000452000 x26: 0OOEEOOO0048bOOO
[14037.477533][ C3] x25: 00OO00000E48bOOO x24: OOEEEOOOOOEEEO1S
[14037.477537][ C3] x23: 0000000489030 x22: 0OOEEOOOOO400280
[14037.477541] [ C3] x21: 0OOOOO00OEEOOOO00 x20: OOEEEOOO00400eb8
[14037.477545][ C3] x19: 00OO0000EE400dfO x18: OOEEEOOOOOEEEOOO
[14037.477549][ C3] x17: 0000000000417e00 x16: 0OOEEOOOOO489030
[14037.477554] [ C3] x15: 000000000572c738 x14: 0OOEOOOOOO0CEEOO0
[14037.477558] [ C3] x13: 00OO000OEEEOO150 x12: OOEEEOOO0048bOOO
[14037.477562][ C3] x11: GOEOOOOOOEEOONOOO Xx10: OEEE200000000000
[14037.477566] [ C3] X9 : QEEOIFFffffffffff x8 : 0OOEEOOOOOEEEOde
[14037.477570] [ C3] x7 : 0OOOO000OOEOON0OO X6 : OOEEEOOO0048af30
[14037.477574][ C3] x5 : 0OOOOOOOTEOON0OO x4 : OOEEEOOOOOEEEOO0
[14037.477578][ C3] X3 : 00OOOOOOEEOONNAL X2 : OOEEOOOOOEEEEOO1L
[14037.477582] [ C3] x1 : 00OOOOOOEE489058 X0 : OOEEEOOOOEEEEOEO
[14037.477587] [ C3] Kernel panic - not syncing: Asynchronous SError Interrupt
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[14037
[14037
[14037
[14037
[14037
[14037
[14037
[14037
[14037
[14037
[14037
[14037
[14037
[14037
[14037
[14037
[14037
[14037
[14037
[14037
[14037
[14037
[14037
[14037
[14037
[14037
[14037
[14037
[14037

.477589][
.477590] [
.477592][
.477593][
.477594][
.477596] [
.477598][
.477600] [
.477602][
.477603][
.477605][
.477607][
.477608][
4776221
.477684][
4777117 [
4777181
4777201 [
4777221
4777291
4777347
.477739][
4777447
4777491
.477753][
.477760] [
.477764][
4777691
4777781

c3]
3]
3]
c3]
3]
3]
3]
3]
3]
3]
3]
c3]
3]
c2]
o]
c1]
c1]
c1]
c1]
c1]
c1]
c7]
c1]
6]
c1]
c1]
c1]
c4]
c1]

CPU: 3 PID: 2037 Comm: memtest Not tainted 5.10.110 #1690
Hardware name: Rockchip RK3588 EVB1 LP4 V10 Board (DT)
Call trace:

dump_backtrace+0x0/0x1a8

show_stack+0x18/0x28

dump_stack_1lv1+0xcc/0xf4

dump_stack+0x18/0x58

panic+0x170/0x36¢C

nmi_panic+0x8c/0x90

armé4_serror_panic+0x78/0x84
armé4_is_fatal_ras_serror+0x34/0xc8
do_serror+0x6c/0x98

elO_error_naked+0x14/0x1c
CPU2: stopping
CPUO: stopping
CPU1: stopping
CPU: 1 PID: O Comm: swapper/1 Not tainted 5.10.110 #1690
Hardware name: Rockchip RK3588 EVB1 LP4 V10 Board (DT)
Call trace:

dump_backtrace+0x0/0x1a8

show_stack+0x18/0x28
CPU7: stopping

dump_stack_1lv1+0xcc/0xf4
CPU6: stopping

dump_stack+0x18/0x58

local_cpu_stop+0x60/0x70

ipi_handler+0x1a4/0x310
CPU4: stopping
handle_percpu_devid_fasteoi_ipi+0x7c/0x1c8

{Riaddr/2 A2 7 LT HUPClelk #F BARMUAE, SERYRE P AT LT P S b IE TR E IR, T

R AL, 2, HEEZ—

REMA—"MN1TF R barrier();

/* FAEFIPASE, HERMA Foarrier I3l */
# define barrier() __asm__ _ volatile_ ("": : :"memory")

*((u32 *)((void *)addr + 0x0))

/* RS 1 %/

*((u32 *)((void *)addr + 0x4))

/* REGs 2 */

*((u32 *)((void *)addr + 0x8))

/* ABSR 3 %/
*((u32 *)((void *)addr + Oxc)) = Oxccccccecc;

0x11111111;

OX44444444;

Ox88888888;

7.11 PClef5USB & #5 IR8)) (xhci) N 75

ERr T EPCIe 5 USBI A, WIVL805, TR 2 /G, WREWINERER ., TEFE S ESFFxHCI
R EMEE MR, KRB EE O EEFRER S, e EPCEang, e T B g & A ay
AR R,
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[ 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

HATCiEmED, A PAZZIR RAIAN 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)
/* 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)) {
+ /* LAVL8es fl, HAth R iEHES M) FMIDAILEID */
& 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 &&

7.12 PClIe 3.08% LIIRHIRME ERIN R S 5+ 5

PR MBI AL R Flog, JE AR ARAR A B3¢ 413, 3vER IR S 21 1 I B S IR IR S5 . I8 ="N 5
EF:

o dtsHvpcie3v3-supplyJFEJFACE, 274 HIFENmaxfmin Al E A S, SEHRFIRERE

o MENHEIR, ROERIREHRRCH T, SEIRIREBGHEEBXITE, TERBAT TS
BN RIRE R B H

o RE3.3vAIFRIFIRAY AL RERBOH MR, HERR &

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] 00M killer disabled.

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

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:

L T s T s T e T e T s Y e |
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[ 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, g=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+0x0/0x120

Lo T e T e T e O e R s B o B e B |
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7.13 PCIei% s VIHtPMAE I AR S 3%

HATA LB BIWi-Fit SRR R AT %, PhBRTCER R HOR B D3 hot IHCADOIRE, S BUARHR IR
TR, BT EHIPCle 2 Hlas IR o) = i RERE AL2H B0, MR)5 HERS A% 45 RE[M 2 LOMIDOAK
A, P AVR SRR 75 RE AR RASIER 15 B 3 A DORZSH AN Mg f= A9 (R AT DARE P PR 6RO +h T
TRRZHEITBE,

[ 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] rtl88x2ce 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 !!! */

F 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 */
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--- 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_FO00, PCI_DEVICE_ID_BAR,

+ PCI_CLASS_NOT_DEFINED, 8, quirk_no_ata_d3);

+/* Please Add your own PID and VID */

--- 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)
b return 0O;

7.14 PCle SMEARIRIM I BROUICTRER BE TR

JEN_EPCIeSMAAE PRARIN 75 ZHEAT I L, 4 SR ER T B8 L AUFR S 2as IR T4%18, AR 41RR
MRS 5 S BOMERATE ) X B, SRR TAERE, R WEARTNVMetR,
FHTNVMey 1B 1k 5 5 A IR AN T — RIS, TSRS, ATDAT Ean R
RN T, AR LIRRIR, — AT DARIEEZ I,

--- a/kernel/cpu.c
+++ b/kernel/cpu.c
@@ -1724,11 +1724,11 @@ int freeze_secondary_cpus(int primary)
if (cpu == primary)
continue;

- if (pm_wakeup_pending()) {

+ //1if (pm_wakeup_pending()) {
pr_info("Wakeup pending. Abort CPU freeze\n");
error = -EBUSY;
break;

- }

+ //%}

trace_suspend_resume(TPS("CPU_OFF"), cpu, true);
error = _cpu_down(cpu, 1, CPUHP_OFFLINE);
IR [ R ) Ak B R 2 IR 77 T TR

o TEfF_EABCAPCIe BRI AR, PRIESFERHEN K, S HIE RSN Kt
o ERPF_EREANAMAHIE BT EAYRER, R ORISR R GEN PR L L ATZS I R, YEBIANR
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--- a/arch/armé4/boot/dts/rockchip/rk3568-evbl-ddr4-v10.dtsi
+++ b/arch/armé64/boot/dts/rockchip/rk3568-evbl-ddr4-v10.dtsi
@@ -63,6 +63,7 @@
enable-active-high;
gpio = <&gpio® RK_PD4 GPIO_ACTIVE_HIGH>;
startup-delay-us = <5000>;
+ off-on-delay-us = <500000>; //fH{H4AHIER KKKt
vin-supply = <&dc_12v>;
3

7.15 ¥Etao7licElegacy H 500

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 H TS 90, LR 2BRARSECRES, I E, RNieWemdlineH 2 &5 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
tHlegacy2R AT, FMAIRFIKSNNIEFE T, BRTAZRIME 7% MIAELinuxF &G B AEPCleld &K 5 2
Linux*F-& F, &AEIER L pci bus driverfi?, §%pci_assign_irqBRECREEAH, S8egacy FHiA 7L,

7.16 JCIREIUTECET MR TO M 2 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 OO OO OO GO OO OO0 0O 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 AB ], Ispei Toms I AN IO 1 3t ik /£0x 1000, i A Z Apcie bus }10x80800000, 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 G2 B TSR, x86KIPCleF 10N [ HlE 5 PNAZN T HbHE 22 B 6, 16MEAT BYHtsikEE
0¥ 33k, 1 ARM- & {5 FH HUPCle 1Ok 1172 FH PN AE b ARSI R, Rl 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, PAMLZEHE, 4Ry ECEIAIION C1 ik 0x1010, WIARYEZ R B m] 15 H R 35 17 (Rl Y B S i
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,

7.17 PClei%#5 ERERIS)

PClefZ g AMESZI T SR LA Em R AME RS, anZEREMLU220 AUIE £, 775 E Bk TRk &
WML ISR, RIREMISATINE-RMERERIS), BEA, AT PAZHREE S N PCledz LI NAZ 5 TR
2%, DARK3566/RK3568:0:

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 B ONE— AL : io -4 0xFel90008 0x80000303
EEpcie3x1 B ONE LS : io -4 0xfel90088 0x80000303
HEEpcie3x 2B ONE— e : io -4 0xfe190108 Ox80000303
FERGMACLIZEIT NS e io -4 0xfel30008 0x80000202
FERGMACORE I NS e  io -4 0xfel88008 0x80000202
FERVOP_MOREI N /e : io -4 0xfela8088 0x80000202
FEARVOP_MAFZLI NS 54 : io -4 0xfela8108 0x80000202

EUUEHISBRUIAIA T, 7FEMESZENBERIEATANE RIS TR A BAALERR, BIaNGMACKZE I TERERI SR
M, sEEEE HI FYIVOPTHREARIIIER, ZREaFIE,
rockchip-vop2 fe040000.vop: [drm:vop2_isr] ERROR POST_BUF_EMPTY irqg err at vp0O

HAE A RIPClet® H NAE T R SC B 2 17 1 S B Sk h 25 SoCHIPCletZ il 83 QoS 7 27 17 #% " il
%O
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7.18 PCIe#ESATA R F51 B A&

RIS R 2 R FEAR ML, BT AZ DPCledZHilldy NIMERERESATAR i WAL IiF A EE, &
Fr b, BNEREZSATAS R T2 MEROSZEER, (H22NSATAN T Z AR LS 2 R EE
o BIAIEIRIGE), B 1T R MEEL 2 5 sda~sdd, FHa0 2 RIS MERL 7 5 A sde~sdh;
— RGBT BEAE BRI 1 R AIPY /N AL 20 Bl K sde~sdh, B54200 2 RAIPY/MEEL 7 5l N sda~sdd Y 1E
e N T FERREE XL R AINT, F]DCRA N ZE i A s, fe AR i il as ik (51140 £e160000.pcie)
KREEERES, #melEOERESRE T, RERCN R, el DERAHXALEGL, K
CONFIG_PCIE_RK_THREADED_INITZFREIH],

1s -al /sys/block/sd*

rWXrwxrwx 1 root root ®@ Jan 1 00:00 /sys/block/sda ->
../devices/platform/fel60000.pcie/pcifO001:10/0001:10:00.0/0001:11:00.0/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

7.19 PCle &0 PALinkE I IEBCE %% 5%

i P75 A] PALink up{E 23 A M e, HildspciR] Wroot portffifEbus 01 A E| R —%Kbus 1
%O

rk-pcie fel50000.pcie: PCIe Link up, LTSSM is 0x30011

rk-pcie fel50000.pcie: PCI host bridge to bus 0000:00

pci_bus 0000:00: root bus resource [bus 00-0f]

pci_bus 0000:00: root bus resource [??? OxTOOOOEEO-OXFOOFFfff flags Ox0]
pci_bus 0000:00: root bus resource [i0 0x300000-0x3fffff] (bus address
[0xfO10EEE0-0xfOLfffff])

pci_bus 0000:00: root bus resource [mem Oxf0200000-OXxfOffffff]

pci_bus 0000:00: root bus resource [mem 0x900000000-0x93fffffff pref]
pci 0000:00:00.0: [1d87:3588] type 01 class 0x060400

pci 0000:00:00. reg 0x10: [mem Ox0O000000-Ox3fffffff]

pci 0000:00:00. reg 0x14: [mem OXx00000000-Ox3fffffff]

pci 0000:00:00. reg 0x38: [mem Ox00000000-0xOQOFfff pref]

pci 0000:00:00. supports D1 D2

pci 0000:00:00. PME# supported from DO D1 D3hot

© 06 © 6 © ©

lspci
0000:00:00.0 PCI bridge: Fuzhou Rockchip Electronics Co., Ltd Device 3588 (rev
01) (prog-if 00 [Normal decode])
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WRRZ B N —i%4, Hibus 114 M vendor ID NIEEEE, 1EFEdrivers/pci/probe.c XY
pci_bus_generic_read_dev_vendor_ideREFHESAFTENFAIA, PHBGRERIA T PYRPEIRIDIR AL,

--- a/drivers/pci/probe.c
+++ b/drivers/pci/probe.c
@@ -2314,6 +2314,8 @@ bool pci_bus_generic_read_dev_vendor_id(struct pci_bus
*bus, int devfn, u32 *1,
if (pci_bus_read_config_dword(bus, devfn, PCI_VENDOR_ID, 1))
return false;

+ dev_info(&bus->dev, "vendor id is Ox%x\n", *1);

/* Some broken boards return 0 or ~0@ if a slot is empty: */
if (*1 == oxffffffff || *1 == Ox00000000 ||
*1 == Ox0000ffff || *1 == oxffffeo00)

H AT E A ZX-2005X #Kswitchith F TERE AL E 7R 2N Ebin Fiz TR RS, FIREH Blllink up 2 JEIEAR
SEEBITIHHNHER, SFERCEMAIMREEIORARAID, WA REUFIEN_E TN T &
&, AN TIOASTCERROR A, MRS K I B AR AL,

--- a/drivers/pci/controller/dwc/pcie-dw-rockchip.c
+++ b/drivers/pci/controller/dwc/pcie-dw-rockchip.c
@@ -814,7 +814,7 @@ static int rk_pcie_establish_link(struct dw_pcie *pci)
* that LTSSM max timeout is 24ms per period, we can wait

a bit
* more for Gen switch.
*/
- msleep(50);
+ msleep(1000);
/* In case link drop after linkup, double check it */
if (dw_pcie_link_up(pci)) {
dev_info(pci->dev, "PCIe Link up, LTSSM is
Ox%x\n",

7.20 PCIe $5¢45 0] DABCEAH TG ) 52 5

IR FEHPERSTE N IN RIS, AlREMERMESEOL BIARR] DRGNS, ERERTIEANER, flanf
& P #EFPCle switchy & /5 FHZERTL8111M &, HIEWN THIREERE. N FEM#PERSTHYE (L
), TEDTSHIS Mrockchip,perst-inactive-ms/g& 1, 1EIFIEZ DTS property HiFHE 1,

[ 8.739794] enP4p67s0f0: Oxffffffc0127bdec0, 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 (nzCv daIf +PAN -UAO -TCO BTYPE=--)
10.178127] pc : rtl8168_wait_phy_ups_resume+0x6c/0x88

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

10.178135] sp : ffffffc01358ba30

10.178139] x29: ffffffc01358ba30 x28: 0000O0CO00001043

Lo T s T e T e T e T e T s B e |
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10.178145] x27: 0000000000000000 Xx26: 0000OCOOOC008914
10.178151] x25: 0000000000000000 x24: ffffff8102e10c38
10.178157] x23: 0000000000418958 x22: 0000OEEEOOOO0002
10.178163] x21: ffffff8102e109cO x20: 00OOOEOOOEOO0064
10.178168] x19: 0000000000000 7 Xx18: 0OOOOEOOOEEOOOEOO
10.178174] x17: 0000000000000000 Xx16: 00OOOEOOOEEOOEOO
10.178179] x15: 00000OO000000C0a x14: OOOOEEEEEOOH49d2
10.178186] x13: 000OEEEEEEE00006 x12: ffffffffffffffff
10.178191] x11: 00000OO000000010 x10: ffffffc09358b767
10.178197] x9 : ffffffc0104d3868 x8 : 0OOOOEOOOEEOOEOO
10.178202] x7 : 663a31343a363820 x6 : 00000000ffffOOOO
10.178208] x5 : 000000000O000004 x4 : 00OOO0ECOOEEOffff
10.178213] x3 : 0000000000000006 x2 : ffffffcollidcbbb8
10.178219] x1 : ffffffco1358b9f0 x0 : OOOOEEEEEOOO5dc3
10.178225] Call trace:

10.178231] rtl1l8168_wait_phy_ups_resume+0x6c/0x88
10.178236] rtl8168_exit_oob+0x2e8/0x36¢C

10.178241] rt18168_open+0x1c8/0x37c

10.178247] __dev_open+0x154/0x17c

10.178252] _ dev_change_flags+0xfc/0xlac

10.178257] dev_change_f1lags+0x30/0x70

10.178263] devinet_ioct1+0x288/0x51c

10.178268] inet_ioct1+0x1b8/0x1e8

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

lspci -vvviYHIHEER :
0003:31:00.0 Class 0108: Device 8086:fla5 (rev ff) (prog-if ff)
111 Unknown header type 7f

7.21 PCle E&F KN T/EIRE FHM R

ANEZ — BN A TR, & HISTIRESARTFETUH, 7T Ak E debugfs 11 sl FH (S B DUER 25,
170, HFRBERHLIIRE, JCMtAf &It (peie: rockchip: dw: Add debugfs
support ) , ENIA] PATERS SR E 1T T /Rredmine 22 4t HKEL 0001-pcie-rockchip-dw-Add-debugfs-
support.patch,

7T

1. B L R BRI A P AL PR IZS I 7 i, AT AT S log H & R B BRE M disih & F,

2. DL fe16000.pcie N, # A /sys/kernel/debug/fel160000.pcie HFE

3. echo disable > err_event XHIFTEMNEHFSITIIEE

4. echo clear > err_event (BFRATENEHSIT L

5. echo enable > err_event JT/afiENEHSIIHTIIRE

6. TR EE, BB R4 case, EPEIEIIT cat dumpfifo Fcat err_event,

7. ¥ HAE RS A SRS R Debugfs T 5 B AEHT R HEA TR L, AT DAUREEH R L BRE R,

7.22 NVMe &K TERES NS5


af://n1216
af://n1234

[186825.261896] nvme nvme®: Abort status: 0x0

[187047.435152] nvme nvme®: Abort status: 0x0

[187052.740828] nvme nvmeO: I/0 256 QID 1 timeout, aborting
[187082.743811] nvme nvmeO: I/0 256 QID 1 timeout, reset controller
[187092.649150] nvme nvme@: Abort status: 0x0

[187389.590726] nvme nvme@: I/0 709 QID 2 timeout, aborting
[187396.088472] nvme nvme@: Abort status: 0x0

[187419.670448] nvme nvme@: I/0 736 QID 2 timeout, aborting
[187430.034886] nvme nvme®: Abort status: 0x0

[187449.750258] nvme nvme@: I/0 736 QID 2 timeout, reset controller

BEHIIK TNVMel & IR, M EiRlogh] AIBFINVMeR & IR FIRIZE RS N0, KN REER S

R

i,

& [E] R Z 2 0xf, FIT PALEN AT HERRBERS MR, XAPEOLT, TEE AN TIFREFE,

BRI ENVMeli 2Bl B CONFIG_NVME_HWMON

H R FihwmonFIID PAFHINVMe  EMHHTIRZTT , AWM cat
/sys/class/hwmon/hwmong/name , 5%Invme £ Hnvmei & ARSI mio
FEEINVMeSIZEHIEAE 4L cat /sys/class/hwmon/hwmon8/*input , XRZLEEEIMR N EIE
Ak, BEEIZISEIE TERE,

HE TAEREEHIRH], s RS E 1 P AP TAE R AR 28 5 42 SR
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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

RIEENIMERXumE R, W& ARER LI

FAMEM LR, AR RS S5 5 R E
BREEA

Lane JWiif & 72

PR R AN e B

RERSIEH TR IRASLO



K&

RAERIARTT #wik
(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 -
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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

TR, FE5RE

WmZ 1R, 8bit/10bitdmil 05 150 E LLF| 2, Gen2(EERH

SKP FHIE AR IR, GendfFS

SRR, E5R-

HIFSKP FFAIF BRI EEIR, GendlEE5 R

REIE S B

PRI R

RX(ESWEIIMRIER, HE Arescoery RSHEITE S HFIE
HMEIn_fsANIEAR, LOsHIFNLOS# #E Arecovery K7
miks ARAD IR, BERFE

deskewfH i, 1
IKEIFRATLP L
link CRC, fF5 5%

HARMDLLPE, [EERH

BB KZ, replay bufferi T

1R L (LRI,
I3k [ i Y DLLPTHE 4 EL ]
% FIFAYDLLPBHE:
EEATLPOAR, AR
TR

AR MERAITLPRAY,  RIRER K0 RERS [ K sRRAMAI A KL 5 [

end CRC, 555

RIS R TE SR TLP L,  ATREZ VT M AMRBHE 4L

B RIS TRCACRRIIER, EREA 7THAEHIR, ZREILZ)

3K,
RN TR, TLPIR [l

SRR B R 2PVt



8.3 JF & IR HU L

EfSredmine R 5 7] DAE 15 [A]https:/redmine.rock-chips.com/documents/107 3R BUAT IR K%L

8.4 PCIeihlt 23 M)l & i E iR

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

8.5 M.2H% L1

Key B+ M FH5 7] DA fkey Bt key MATEZHEMslot, key A+ERIETFH5 1] DAME Hkey A key ERY
Fetitislot, HARSEARIMIG FHEHOE ™ H% IR RE LR RS B e HEHslot,

6 contacts 5 contacts

Key B slot Key M slot

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

T T
Key A slot Key E slot

12 pins

ey » JIL DD CCCONTOO QOO .., .
00 0 ORI ey o

8.6 7 SoCHIPCIefZ il A% QoS 11 77 /7 4%

NEERAR A Ay VO HIO I BT SRR B L Se g, SERR T AR T O e


af://n1486
https://redmine.rock-chips.com/documents/107
af://n1488
https://elinux.org/Device_Tree_Usage#PCI_Host_Bridge
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BH
RK1808
RK3528

RK3562

RK3566
RK3568

RK3588

FEiilgs
pcie0

pcie2x1
pcie2x1
pcie2x1
pcie3x1

pcie3x2

BIREEGHE

AR

io -4 0xfe880008 0x303

io -4 0xff280188 0x404

io -4 0xfeea0008 0x404

io -4 0xfe190008 0x80000303
io -4 0xfe190088 0x80000303
io -4 0xfe190108 0x80000303

io -4 0xfdf3a008 0x404
io -4 0xfdf3a208 0x404
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