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4. 8% MEARCH] BE 7 0 B "vpeie3v3-supply", %% B ()& PCIEF "PWREN"gpiofs 5 12 il (1)
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IR SERE
Fie
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v10.dtsi
rk3568-evb1-ddrd-
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PCle Gen3 %471 lane + 1 RC rk3568-evb6-ddr3-
lane v10.dtsi
rk3568-iotest-ddr3-
PCle Gen3 x 2 lane EP
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2.4.4 RK3576 dts
IR R SERE
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T2 1) 48 R PHY i &
pcie2x1 combphy2 psq
pcie3x2 pcie30phy
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peie3x1
pcie3x2 pcie30phy
EH SRR PHY i &
pcie0 combphy0 ps
pciel combphyl psu

R H A, 1N E AT R E R,

2.5.1 7~ %11 pcie3.0 4Lane RC + 2 pcie 2.0(comboPHY) (RK3588 evb1)

/A

vce3v3 pcie30: vec3v3-pcie30 |

compatible = "regulator-fixed";
regulator-name = "vcc3v3 pcie30";
regulator-min-microvolt = <3300000>;
regulator-max-microvolt = <3300000>;

enable-active-high;
gpios =
startup-delay-us = <5000>;
vin-supply = <&vccl2v_dcin>;
}i

&combphyl ps {
status = "okay";

}i

&combphy2 psu {
status = "okay";

}i

<&gpio3 RK_PC3 GPIO ACTIVE HIGH>;
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&pcie2x110 {
phys = <&combphyl ps PHY TYPE PCIE>;
reset-gpios = <&gpio4 RK PAS5 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 = <&rtl8lll isolate>;
status = "okay";

}i

&pcie30phy {
rockchip,pcie30-phymode = <PHY MODE PCIE AGGREGATION>;
status = "okay";

}i

&pcie3x4d |
reset-gpios = <&gpio4 RK PB6 GPIO ACTIVE HIGH>;
vpcie3v3-supply = <&vcc3v3 pcie30>;

status = "okay";

2.5.2 7~ 52 pcie3.0phy#% 4321~ 2Lane RC, 3/1*PCle 2.0 1Lane(comboPHY)

/A
vce3v3 pcie30: vee3v3-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>;

b8

&combphy0 ps {
status = "okay";
}i

&combphyl ps {
status = "okay";
}i

&combphy2 psu {
status = "okay";
}i

&pcie2x110 {
phys = <&combphyl ps PHY TYPE PCIE>;
reset-gpios = <&gpio4 RK PAS5 GPIO ACTIVE HIGH>;
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vpcie3v3-supply = <&vcc3v3 pcie30>;
status = "okay";

}i

&pcie2x111 {
phys = <&combphy2 psu PHY TYPE PCIE>;
reset-gpios = <&gpio4 RK_PA2 GPIO ACTIVE HIGH>;
vpcie3v3-supply = <&vcc3v3 pcie30>;
status = "okay";

}i

&pcie2x112 {
reset-gpios = <&gpio4 RK PCl GPIO ACTIVE HIGH>;
vpcie3v3-supply = <&vcc3v3 pcie30>;
status = "okay";

}i

&pcie30phy {
rockchip,pcie30-phymode = <PHY MODE PCIE NANBNB>;
status = "okay";

}i

&pcie3x2 {
reset-gpios = <&gpio4 RK PBO GPIO ACTIVE HIGH>;
vpcie3v3-supply = <&vcc3v3 pcie30>;
status = "okay";

}i

&pcie3x4 {
num-lanes = <2>;
reset-gpios = <&gpio4 RK PB6 GPIO ACTIVE HIGH>;
vpcie3v3-supply = <&vcc3v3 pcie30>;

status = "okay";

2.5.3 7553 pcie3.0phy#+ 43 A4 1Lane, 11~ I PCle 2.0 1 Lane(comboPHY)

ZiHI:
o pcie2x110/pcie2x 111 _E % A pcie3.Ophy X} M TX/RX{5E 5, dtsHlcombphyl ps/combphy2 psufi s

A

/A
vce3v3 pcie30: vee3v3-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>;


af://n823

&combphy0 ps {
status = "okay";

}i

&pcie2x110 {
phys = <&pcie30phy>;
reset-gpios = <&gpio4 RK_PA5 GPIO ACTIVE HIGH>;
vpcie3v3-supply = <&vcc3v3 pcie30>;
status = "okay";

}i

&pcie2x111 {
phys = <&pcie30phy>;
reset-gpios = <&gpio4 RK_PA2 GPIO ACTIVE HIGH>;
vpcie3v3-supply = <&vcc3v3 pcie30>;
status = "okay";
}i

&pcie2x112 {
reset-gpios = <&gpio4 RK PCl GPIO ACTIVE HIGH>;
vpcie3v3-supply = <&vcc3v3 pcie30>;
status = "okay";

i

&pcie30phy {
rockchip,pcie30-phymode = <PHY MODE PCIE NABIBI>;

status = "okay";
}i
&pcie3x2 {

num-lanes = <1>;

reset-gpios = <&gpio4 RK PBO GPIO ACTIVE HIGH>;
vpcie3v3-supply = <&vcc3v3 pcie30>;

status = "okay";
}i
&pcie3x4 {

num-lanes = <1>;

reset-gpios = <&gpio4 RK PB6 GPIO ACTIVE HIGH>;
vpcie3v3-supply = <&vcc3v3 pcie30>;

status = "okay";

2.6 DTS property Vi BH
2.6.1 | 2 dtsH AR E

1. compatible = <?>;
ARG E I LI H 1% B PCledk FAE H IR RO L R EPRE 3.

£ XTRK35681F NRCIHHERS, 5 Zfd B i compatible = "rockchip,rk3568-pcie", "snps,dw-pcie"; 1 415 75 B
BEMUREPRE L, TR EAE 2N compatible = "rockchip,rk3568-pcie-ep", "snps,dw-pcie"; [FIFREFXRK 1808
RK3588, (X i Kirk35685- B 73 & 4 Hurk 1808 Frk3588 .
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2. reset-gpios = <&gpio3 13 GPIO_ACTIVE HIGH>;

DA E T : IS B E PCle 32 L) PERSTHE NS 55 AR/ SAHIEIL ARG & 4%, 15 7E R HE K L
HENZEIH, HFIEMACE . &NIRA Bk ki e se B R S . A TR R, W 2 ManeR
PCle$z A#75, W4 Frdwsr BRGNS TR E AR FIPERSTHE S48

3. num-lanes = <4>;

AR B A E B E PCle W& FTE I lane &, C/ESH RMdsih i E, BRAANTETE,
FRATR 5 Bphy 4LA A FH, SRS prAE A& -

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

HEEE . A E R E PCle K TEA, 1R Genl, 2 R~ Gen2, 3FR~Gend. i EiER, ILAC
BEEGAMX, RN EAFEEGMCFERE, FHBMNESHZAdsih ERRE, XU HO— MR
FE, lERIPRFROGTRTEORREFE.

5. status = <okay>;
WZRBC B LT E T AR peied i £ 1 UMD L phy 7 RN RE o
6. vpcie3v3-supply = <&vdd pcie3v3>;

AERE . FTHE PCle AMX R 3V3 () -3 H] A6 1225 [ H B LR PCTeddi A /1) 12V FLJE AN
3VIHIRA FRIEH], FTCABC B3V IR 5, 12VHIR—FH8EH]). R E ST PCle 4h& 1) 3V3 2
EhERE, Wa§as pros g L— 45 B regulator, regulator (ML B 1S5

Documentation/devicetree/bindings/regulator/ .

7y e BRI, SRR PCLe3. O il 45, — MR ZEAME100M bR, B A Z ahdRots i 43k v i )
AR S PCIeMEI3VISE . FTUARCE T8 5, BT #IASME3 VI 2 4k, & 7 2 A4
BRSO e SR R . — RS, AMNE SRS T E AR R Bl DR R
S AP T e BN, R AN A ARl L, 78 sEYRTY 5 P 45 E startup-delay-
us/EMHEBUE . S AR N I P HE YR JE R R A e, TEHYR T SRR S off-on-delay-us /& T4 %L
B, PREETREERS. Lirk3568 041, TEANTEHITT 2% 1k3568-evbl-ddrd-v10.dtsi LA H
vee3v3 peie T Ko

7. phys

AL EC B . TG B P 2548 (W phy U phandle 5| FH, 35520 4% 28 7T DAEE B 31 2 > phy(URK 35881
pcie2x110F0pcie2x111), 7% EFE & FEA F phy 5| 7 2UrT 66 H 2 5%, comboPHY 7 2 [AlA i 72 phy 1) T
PERE, BAkanr.

phys = <&pcie30phy>;
phys = <&combphyl ps PHY TYPE PCIE>;

8. rockchip,bifurcation;

AR B MOYRK3568:8 F AL E . A LU peie3x2 12 lane #7414 lane ff42 i 45 R A -
BRI E 5 m  dtsH peie3x | Fllpeie3x 245 il #% 19 s fpcie30phy # £ 58, FF H.pcie3x2Flpcie3x 17 s HH
#EA rockchip,bifurcation g . 7] 5%1k3568-evb6-ddr3-v10.dtsic A NNERINEDL T, peiedx 1% 4% ik
8.

i lane0 /& Hpcie3x23 H #84F H, lanel /2 Hipcie3x 1M 4 f, AR LA iR = R K. 5B
TR, BT AN 1-lane 45 il 85 26 201 [A) B TAEERCIEA T o

FANT BRI, PCle 3.045 70 24N Hlane J5 e I MNASF AN, H T d e S L Y02 [R) — B 5l .
15 AN B vpeie3v3-supply it B 245 H A i — Nl 8%, B 2 i RE 1 3v3 B R BB AR (11X B 4 1) 2%
TS — RS TR AME R IEE V61 . BEI R 2 vpeie3v3-supply AT 6 B i regulator it & i

regulator-boot-onFllregulator-always-on.



9. prsnt-gpios = <&gpio4 15 GPIO ACTIVE LOW>;

AER BT T IRSNIRGIE BAFAE S LA DG AN R F R, 2 A6 0 28 280 P 1 U kot 18 4 A I S 2

o MRIEPCIe L SAFFIETIICCRY, Mgpio MK SFIHMER NG AN . SR T SR, g
AGPIO_ACTIVE _HIGHRAR IR & - N A &N %65 H T RE R SR RO # PCLe3 17 i
AT PCLe3HI ™= i, B Fapeieds il 2R W LG LT & Azrcu stall ) R G07+ 5 5

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

ALERCE T . T HCE W A#PERSTE NS S E AR (8], B NZF) . HR#EPCle Express Card
Electromechanical SpecZ3K, T i 2% FUEFSE BB IHPERS T i /D 5 SR 100ms, AL B I I RK X 3]
BRAINECE 7200ms. 5N E A TAEESR, Al LS A%,  DASEill i .

11. supports-clkreq;

HEBE W {U7E RCmode FHR, WHHIACH E CLKREQ# pinctrl iomux & function io &, INHRAFTE
BB, WHE EAFAE Mroot portE) N & FICLKREQHE S8, I H =LK AE 5 ml DIAR 4%
CLKREQ#E S IAFAER AT SmAE, Blin, 3 EACLKREQ#E S, N Kiroot portd B AA X HPM L1
Substates .

12. rockchip, lpbk-master

REBR B B IOC & 4T X loopback (s 5 Mlli, {3 FIPCled% il #3 #4 it A4l loopback master? i85, 1EfF
DA oy 8 2% 1 A slave i), JERBLFUIGIE SL50 = FIRXIABE TR IS ZIACE . iR, Gen3#5iHi 48 v He 7R
HIC & compliancel¥i 3, 7 A Lhloopback slavetbizt. HiR [ E# A B g4 fEloopbackl ik, ¥ HIIX AR
REFRIBCE, 18 2050 R B AR i)

13. rockchip, compliance-mode

FEPRARAEC B . Shic B 245 compliance(5 5 MR, (FPCleds il 2% 5 i1l i3k \ compliance Ml i1 U4 4
i HISMAJ BAE ARG AL X8 — MO S PIANECE R E AL, BRI — AN B R
X, BOAME TR IREE N WpresetfE . Wi HSMAREMRK, B E

rockchip, compliance-mode=<0 0>;; PP SR CE 3y %gﬁgﬂﬁﬁﬁﬂpresetﬁlﬁ,
rockchip, compliance-mode=<mode preset>; . modelR#Ei BAL & Al 28L& 3, A FE2.5GT.
5.0GTHISGT(E 5o IAESGTHSGTHIINT, presetfIAREENOEI0, 73 HIACERPOEIPIOANF I M
INEERE, 7S H Mg X TPCle TX N H B X R 57

2.6.2 comboPHY dtsfit &

=2z
?‘I,E :

o DLUFACEANE H T RK1808 ) combphy i £
o combphy 17 S TR RIMux KR, FHERREHKR, p. sv u. 7 HlERPCle. SATA. USB.
QSGMII .

1. rockchip, ext-refclk

Rk R RECE . oo R A B UM & S combophy . BRI\ combphy i I SoC P #8558, BA
RK356X MM, 72 [rk3568.dtsi ™ i, BRINEFH24AMHzIN E0 5. B 1 24MHzB $05, 383 RF25MA
100M, X5 21 #assigned-clock-rates = <24000000>£ B 4 T T AR RIAT o PRI EP 7 S AR s
B UAMENSDKER AT 58, {Hcombphy (3SR THEE 1AM e 08 v R B iy NI 36 o o SR S 75 4 FH 40
FRETBh RS PR R 2P &, 1 FEMR K dts IR PCled% il #8 FH i combphy 7 £ H Il Arockchip,ext-
refclk, H. 75 B R TR 54 I N assigned-clock-rates = <B £ > S48 52 S-S I 810 A3 NI, 47
SR R SCHE24M,25M,100M =14

2. rockchip, enable-ssc
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RRAE B . seiE T B B AU A X PCIe T i combphy 48 . BRIMVE WL T, combophyi
B P AN S A, dn R P 75 g — S EMI ) 8, ] 254076 5 N Al combphy ™5 S I A I B I, FF 8
SSC.

2.6.3 pcie30phy dtsfit B

1. rockchip, pcie30-phymode

FIEBECE . %A E Apcie3Ophy (U A IR, HESERCE, il N4LlanedtH. VRN ATLE N 2

Z?%?include/dt—bindings/phy/phy-snps-pcie3.h:

/*

* pcie30 phy mode[2:0]

* bit2: aggregation

* bitl: bifurcation for port 1

* bitO: bifurcation for port 0

*/
#define PHY MODE PCIE AGGREGATION 4 /* PCIe3x4 */
#define PHY MODE PCIE NANBNB 0  /* Pl:PCIe3x2 + P0:PCIe3x2 */
#define PHY MODE PCIE NANBBI 1 /* P1:PCIe3x2 + PO:PCIe3xl1*2 */
#define PHY MODE PCIE NABINB 2  /* Pl:PCIe3x1*2 + P0:PCIe3x2 */
#define PHY MODE PCIE NABIBI 3  /* P1:PCIe3x1*2 + P0:PCIe3x1*2 */

2.7 REFEREEEEDTS

2.7.1 {RET1O B

PCIHER I A5 53R, R 7 BHREMSHI P Z 00, W REIEA LU X L{RHIO:

KEIO .
RCHE EP#E L]
R
PERSTn GPIO%i $nPOR Dhifk, WL E dts "reset-gpios" T
GPIO(PMU . A%, function3RBVE MRS B GPIOH B K2 e it st
WAKE GPIO% th sl
EALETIN JEPCleds il 4% UK B AL B
PWREN GPIO%a th T Ali%, ACEdts "vpeie3v3-supply" i
e, SCRFLISSHHEF], it & dts "supports-
CLKREQ  FUNCTION FUNCTION " SCLISSHRAH, HERdts "supports
clkreq" Wi
PRSNT GPIOfiI A T Ak, BCE dts "prsnt-gpios" I

A L CLKREQf# FIPCleffifunctionZh g, %5 SINLISSThREF A, BN W LAIAE:, IR 2420
aRImdts it B gk

FiAt A5 5 #2 E HIGPIOZh BE, 7520 fEpinctr] B HIAC & Hpcie function, F A& FIE S dts X N AL B ¥
B

PERSTAS 5 A& P CER L4815 55, HAAS 5 HRAE SEFR T A 7 SR AT O &
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2.7.2 dtsfic B 5%

JFH R TIOE 5 AL A SRIMIATEE, 1055 & EPHY Windex58AH I, BITHHEFIRK358811)
controllerfTPHY fJindex Al REAS—5, BT AT J5 2R P F A {0 e B4 IV E B IX — /. X LA HH —SuIA S
W, FRIE L 7R 0 BH G4 S R P o R PHYY R 1) 28 5 B 3 s PR A

AR B S B RIS des B i BOD 3R

1. SRAEA AR AL T JUANPCle e st, 57 B2 ANPCleds 12 anfr 73 L Y s

2. 15 J5U R P rh ) A PR S U A A I PC e Bicdts 8% B 2N PHY (147 H s

3. W€ 2 HT B AE FH 0 2 R AN R SR FIPHY , fEdtsHERE

4. 58 AT peiedse A A H)4% i 2 dts "phy" J& 1 R R kSR,  Wipcie2x 1 Ind% i 4 75 £k 5
comboPHY H.#5 % NPHY_TYPE_PCIE;

5. comboPHY FJ it flisata. usb. rgmiis 2 ANl AR, AV B 1) At 4% i) 2% 75 dts - 4 disable;

6. i 2 M ilphy 2 5 A £ F TAER, FCE &5 IER, Wpcie3Ophy AN [FIHF /4G 75 22 1A C B 0
L5

7. W€ MiTpeied L 1)"PERSTn"{E T 2&WEANGPIO, 1EHMAC B 245 Hi] 4 dts 9 2

8. i€ A hiTpciedz 148 FI (1" "PWREN"{E S MEASGPIOFE HIl 1),  IEAAEC B 2145 i S dts T X M B B
AJ LLi #on board 4k & i dts1);

9. T B HoAh A5 TAE B 75 BORE A

T E&ZRK3588 pcie30phy M H 7] fg 4l F iicontroller, 4L£5 77 HE Acontroller, 3t J5HENPHY S S, 4
TTHERSNEAT T SEBRfs MRS 2 1) 2% 7] DO I A 85 SR HER AN, AT DURAE o TR A 0t B 2
M IERE. TEZ KR HRK3588 evbl, &1 /2& —Mpcie3.0 x4ffslot, T LLcontroller H [ 4& PCle30X4(dts iy
4 pcie3x4), AL >controller#l oA HRIX NPHYEC &8 F
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U188 80
—_—

PCIE30X4

PCIE30 PORTO
DM(EP&RC)

PCIE38_PORTO_REF
PCIE38_PORTO_REF

CLKF
CLEN

PCIe30X4

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

PCIe30x1_0

i

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

PCIE28/SATAY
MUt

PCIE30:
PCIel.1(2.5Gbps)
PCIe2.1(5Gbps
PCIe3.0(8Gbps

PCIe30x2 _

rercLkp Iy CLK Differential F
RercLkn Iy 100 Ohm £10%

PCIE30
PCIE30

FORTO
FORTO

E33
E34 E

D3z
PCIE30_PORTO TXGPR7pa3 DATA Differential P
PCIE3A_PORTA_TXAN PCIEI0: 85 Ohim 2+
HLane0® 633
PCIE38_PORTE_RXGP 7
PCIE3G_PORTE_RXGN
PCIE3A_PORTA_TX1P Egi
PCIE3A_PORTA_TXIN
Lanel raz
PCIE38_PORTE_RX1Pf-ras
PCIE38_PORTE_RXIN ;
PCIE38 8 REF _ R1BA1 2 2008 Ii
PCIE38_PORTS_RESREF Ty
PCIE3D_PORTE_AVDDEVTS B2 $ ! Ml“z OAVDD_BV75 S0
"'| c1a6p c1863 BR
WF 4.7uF 1%
o ¥R X5R ROEH3
6.3 18v
= cozel — co402
1
PCIE30_AVDD V8
PCIE3D PORTE_AVDDIvE 023 g L. LAt _cavee 1vs_se
1 [GELT]
BR
7| cisch 7| cimex 1%
1w ! a.7uF RA603
o xsR D1 xsR
PCIE30 PORT1 8.2 o
(RC) —ce281 — Co482
PCIE38_PORT1 REFCLKP_IN

PCIE38_PORT1_REF
PCIE38_PORT1_REF

CLKF
CLEN

PCIE38
PCIE38

PORT1
PORT1

TXBF
TXBN

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

PCIe30x1_1

PCIE3E
FCIE38

PORT1
PORT1

RXgp
RXEBN

PORT1
PORT1

TX1P
TXIN

1Lane(RC)--3(1L1)
%ﬂ;sﬂ /USB38

PCIE3E
PCIE38

PORT1
PORT1

RX1P
RX1N

AZB
B2H E

PCIE30_PORT1 REFCLKN_IN

PORT1 TX2ZP
PORT1_TXZN

PORT1 RX2P
PORT1 RXZN

PORT1_TX3P
PORT1 _TX3N

PORT1 RX3P
PORT1_RX3N

PCIE38_PORT1_RESREF

PCIE38_PORT1_AVDDBVTS

PCIE38_PORT1_AVDDIVE

433 PCIE30_1 REF 200R I
RBZEL fT3
H24 - CPCIE38_AVDD_8V75
”l cigl | ci815
WF | 4. 7uF
o xRy I xsR cesez
5. 18V
?CBEB} =
]
H23 1
PCIE3_AVDD_1V8
B T VDD
106nF 4.7uF

X5R

XER

6. 3V' 18v
o o

cezel Ce482

TEZRK3588 comboPHY Az H: 7] 14 F (¥ controller, £1.{f 5 HE Acontroller, ¥ o 7HE NPHY (S 5, 440

TIHEAAMELAE 55

S B A FE A F2 ) 2 T LB Ik SNBSS BRI, AT DABRASE (A TR iR ot B i 2
H1EM. M T Mux0fJPHY (combphy0 ps) TAE T SATARIR,, K T{ETFPCle;
PHY (combphy1_ps)EL & PCle30x1_0(dtsfiy 4 Apcie2x 110) 7] §¢ TAFE FPCleti =,

Mux1H)
B R A PR

A ; Mux2f{IPHY (combphy2 psu)ft &PCIe30x1 _1(dts#i 44 Apcie2x111) TAFE T peiefi X H T &R — 4

PCIeM .
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PCIE20/SATA30 Mux®©

PCIE28_8_REFCLKP
PCIE28_8_REFCLKN

PCIe20x1 2
ilane(RC)--4(1L2)

PCIEZ8_6_TXP/SATA38_8_TXP
PCIE28_8_TXN/SATA3B_8_TXN

SATA3E TXOP C1E22 1
SATA3E_TXON C1E23 1

2 16nF  CA2A1 X5R 1

2 18nF  CB281 X5R 1

PCIEZ8_6_RX¥P/SATAZ0_8_RXP

ATAZE_6_TXP
ATAZE_6_TXN

SATA38 HOST

PCIEZ8_6_RXN/SATAZE_8_RXN

SATAZE_6_RXP

Controllere

PCIE28_SATAZ8_8_AVDD_BVES

SATAZ0_6_RXN

TiB18
| 1eenF

(PCIEZ0_AVDDEVES

T CiEil
17 aoE

XSR g ¥5R
o] B3V 10V
coze1 cade2
= I =
[}
o 1ve 1 CIE20_AVDDIVE
PCIE2E_SATA36_§_AVDD 1VE B el
PCIE20:Genl/Gen2 1000F | 4. 7uF
SATA30:Genl/Gen2/Gen3 :5:\.« 1 J;g:
“ cazan ! cadaz
L L PCIE20 1 TP
PCIE20/SATA30 Muxl = = PCIEZO_1 TN
PCIE28_1_REFCLKP fppcrezo 1 rercue
PCTEZ8 1 REFCLKN PCIEZ6 1 REFCLKN
PCIe30x1 0
1Lane(RC)--2(1L8) PCIEZE_1 TXP/SATA3E 1 THP PETER T | L 2 o g SYPCIEZ0 1 THP/SATAZ0 1 TH
PCIEZA 1 THN/SATAZ8_ 1 TXN : PCIEZ6 1 TKN/SATAZO 1 TX)
PCIE26_1_RXP/SATA38_1 RKP PCIE20 1 RXP/SATA3D 1 R
SATA30 HOST PCIEZE_1_RX¥N/SATAZE_1 RXN

Controlleri

PCIEZ8_SATA38_1_AVDD_8VES

PCIEZE_1 RXN/SATAZ0 1 R4

C

PCIEZE_SATAZE_1_AVDD_1VE

PCIE20:Genl/Gen2
SATA30:Genl/Gen2/Gen3

PCIE20/SATA30/USB30 OTG Mux2

G31

OPCIEZD
1660F ld.NF
X5R ¥5R
6.3 8y
caz codaz
= 4 =
Lar - : - OPCIE20_AVDDIVE
' cae | cigv
108 4. TuF
] xsR o xR
5.331 v
cozdh cadn2

PCIE28_2 REFCLKP lesg CIE20 2 REFGLKP
PCIe30x1 1 PCIE28_2 REFCLKN CIE20 2 REFCLKN
1Lane(RC) - -3(1L1) PCIE28 2 TXP/SATA38_2_TXP/USE38_2_SSTXP o0 CIEZ ” CIE20 2 TXP
PCIE26_2_TXN/SATA38_2_TXN/USB38_2_SSTXN CIE2D. 2 T”Fﬂr RJ45
SATAZ0 HOST »¢ | PCIEZ0 2 RMP/SATAZS 2_RXP/USE38_2_SSRXP | B
controller? ] 2 | || PCTE20_2_RXN/SATA3D_2_RXN/USB30_2_SSRXN PUIEZ0 AVDDUVES | PCIEZO_2 RXN
|
PCIE20_SATA3D_USB38_2_AVDD_8VES - R:llﬁﬂﬂ 2 oAVDD_ovEs_S
USB30 0TG - “ ciees 7| ¢ [
Controller2 166nF 4. 1%
Nt ¥5R REGES
6.3V v |
cazel co4a2
— | —==FCIEZ0_AVDD1VE
PCIEZ0:Genl/Gen2 1
USB 30:Genl PCIE20_SATAZ0_USE36 2 AVDD 1ve f[F2 o cmm: + o 2t 2 VEC_1VE_SB
SATA30:Genl/Gen2/Gen3 e o] e or
XSR X5R 1%
g.av | [ v RE6O3
RRIEE coze | cadnz

T ARK3588 evbl fipcie3.048 it i, AT LLUEIIPCIE30X4 PWREN HIX /M 5 3k & 7 % M FTRK 3588

GPIO, %R Fpciedxdfz il 2k dtsH



VCC5Ve_SYS

V{‘.CSVS _PI6C_05

us101
1 5 VCC3V3 PCIE30 CLK  R8104 1 2 OR
™ out T
| ce1s | 2|0 C8116 8117
1uF 10uF 1uF
0402 R&107 1 2 3 4 0803 0402
o xR 16K 5% B EN Bp XSR XSR
10v RO402 RT9193-3368 10v 16v
R8116  SOT_23 5
= DNP Venh=1.5V | cslze = =
PCIE30x4_PWREN_H - RO402 DNP
o o 100k Pull Down .| Coe4e2
— in en PIN —
mc1zv DCIN - - VCCava_PCIE30 P VCCaV2_PCIE30
18102 o
4.5V<VIN<1BY 5 L8100 T 2 1
8121 8123 VIN LX “7ul 8124 | C8125
lmu: Lman: 2 1£8122 1 ND_606045 Lmu:Lman: R8117 c8126" R8122
X5R XER | GND BS 1aanF st 75V X5R XER 0.02R 22pF ) 232K
25V 25V 1 2 4 0462 10v 16V ROBES oG 1%
1206 0402 EN FB/OUT FB=0.6V co6od’| coanz 1% 50V RO402
= = 8127 SVBI13B = = ca402,
100nF SOT_23_6
PCIE30x4 PWREN_| X5R
16V | Rs126
0402 49.9K
1%
— RO402
VeC12v_DCIN (8100

PCIE30x4 PWREN_H

RSidi 1

vcci2v_PCIE30

RB129 1 , . . 2 BR 1%
ROBABS

WPM3407-3/TR

8132 c8133
16uF ieenF
—X5R X5R

2 L1

28V
C1206

25
' codoz

R8136

RO402
5%

08161

10K 5%
RO402

R8142
51K
RO402
5%

$8058
S0T_23

2.8 Wi-Fitii B i &P 4 5 Je. 6l

H T Wi-FifiiHe— 532 APCle2.0 11,

B RS H A B A W AN,

o

HAEH fcombphy B SR R E 2%, HILHEM A, RIRAEA.

PEAL G — N R T, ERES%.

L BFFRAERE, FREEWI-FilsE i H fcombphy. combphy i S 7K IIMux kR, FHEK~EH

qr

3‘%/%’ P~ Sv U

|#/~KPCle. SATA. USB. QSGMII. VLK Jyi,

SATAE F FJPCIE20/SATA30 Mux0_L, [ IHc & )3 1% & combphy0 ps¥i £,

Wi-FLEH:3] T PCle 5
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PCIE20/SATA30 Mux0

PCIE20:Genl/GenZ

142 .
. R 30 0 5 E20_0_REFCLEF [598]
SATA30:Genl/Gen2/Gen3 e ] R o=y =S

CLK Differential Pair:

100 Ohret10%

PCIe20xl PCIE20 0 T/SATAID_0_TKE gl — g;x-sab_o_rﬂ [s8) DA Differential Pair:
1Lane (RC) ——'l(lLZ) FEIEL 0 TIN/SATANY U TEn IE20_0 TN [34) SATA30: 100 Ohm £10%
o USB30:  900hm +10%

g qe2 20_0 s8]

PCIE20_0_FXFfSATAI0_0_RXP ZEL BXF [
SATA30 HOST R Lo I —; eerryy ol 1
ontroller(

PCIE20/SATA30/USB30 HOST Mux2

PCIE20:Genl/GenZ
SATA30:Genl/GenZ/Gen3

USE 30:Genl
PCIe20xl 1 PCIEZ0_I TXF/SATA3D 2 TXF/USEID_Z E::
lLane (RC)--J(1L1) FCIEZ0_J THN/SATA3D I TXH/USEIO_I =

SATA30 HOST

bl 042
= FCIE20 2 RXF/SATA30 2 RXF/USBIO_2
Comrtenllexd = FCIE20 2 RXN/SRTAM 2 RICH/USEIO_Z £z
USB30 HOST
Controller2 fTTes-sssssssssscs--- 1
VDDA_0VES 50 | Note: :
! 1f not used: 1
FCIEZ0_SATA30_0_AVDD OVES | Signal:leave floating 1
Power BCIE20_SATAID_USEIO_I_AVDO_OVES | Power: Tie to VS5 1

Caps of between dashed green lirn
| should be placed under the U100C
FCIE20_SATAI0 0 _AVDD_: we
PCIEZ0 all‘nﬁﬂ s ’30 J-—’DD e

2. MR dts SO, W OR I combphy Zh B8 I LA d% il 88 95 s G, B IS5 4.

&%MﬁmgME%MMWMSMmﬂM%ﬂK%3M%ﬁﬁﬂﬁﬁ¢

4. WIRWiI-Fifs BBl xIhFERE, 152 % ”RC mode PM L1 Substates 37 & 15,

5. R Wi-Fi s B SLELTC 26 e i D) g %%Eﬁﬁ wifi_reg_onE EITERHRIS CRA4F g FL-F
wifi_host_wake & [l 1% #2 2B B8 1PMU 10 _E T 72 A= v e B 2 4%, ELAARAIE {42 i R R A2 e
1% 2% 3 7 SDK K AT CRSH ) (Rockehip Developer Guide Linux WIFI BT CN.pdf) #i5%#
o

+ vee3v3 pcie20 wifi: vcc3v3-pcie20-wifi {
+ compatible = "regulator-fixed";
i regulator-name = "vcc3v3 pcie20 wifi";
+ regulator-min-microvolt = <3300000>;
+ regulator-max-microvolt = <3300000>;
+ enable-active-high;
+ A
+ * wifi_reg on EfEvbat. vddiofdiEJG A f#ifE, fLreset-gpiosHifir, HrLk
+ * JREIPCTe T HLUE Y S A RN P, 5l Hwifi poweren gpio.
+ =/
+ pinctrl-0 = <&wifi poweren gpio>;
+ startup-delay-us = <5000>;
+ vin-supply = <&vccl2v dcin>;
+ i
wireless wlan: wireless-wlan ({
compatible = "wlan-platdata";
wifi chip type = "ap6275p";
pinctrl-names = "default";
pinctrl-0 = <&wifi host wake irg>;
WIFI,host_wake irg = <&gpio0 RK_PAO GPIO ACTIVE HIGH>;
+ /* R XEWHEERLEwifi reg onEM, AwirilR3kEES] *
1F WIFI,poweren gpio = <&gpio0 RK PC7 GPIO ACTIVE HIGH>;

status = "okay";



+&satal {

+ status = "disabled" /* sataOLpcie2x1128 M T combphy0 ps, THRHIRIEH */
+1}
+

+&combphy0 ps {

+ status = "okay"; /* HiffphyIFE */
+1i

n

+&pcie2x112 {

+ reset-gpios = <&gpio3 RK PD1 GPIO ACTIVE HIGH>;
+ rockchip, skip-scan-in-resume;
+ rockchip,perst-inactive-ms = <500>; /* ZHEWi-FitiHAFM, ERFTTE#PERSTE ALK [H]
*/
vpcie3v3-supply = <&vcc3v3 pcie20 wifi>;
+ status = "okay";
+};
&pinctrl {

wireless-wlan {

wifi poweren gpio: wifi-poweren-gpio {

+ //PCIE REG ON: #WACER Fhi
+ rockchip,pins = <0 RK _PC7 RK FUNC GPIO &pcfg pull up>;

}i

3. menuconfig fic &

L TEB R NAECEITIT, Jial IR A PCle AL RE

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 IRQ DOMAIN=y

CONFIG_PHY ROCKCHIP SNPS_PCIE3=y
CONFIG PHY ROCKCHIP NANENG COMBO PHY=y
CONFIG PCIE D=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. f# i NVMe W4 (A4 PCle #1111 SSD), PCIef#:AHCI% % (SATA) , PCle}:#:USB# %
(XHCI) ¥ T AEER W config T, BUEHIIN. HAhFER & B LUK =, WiFiSEE BATH ARG
confighit & .
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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

FERI VL], BRINA LA SRR drivers/ata/ahci.c FH AR N KIPCLef e SATAB %, B I #7015 HR R B A
R SCHF -

4. FREEPTI BT K

RKH53 8 IPCledz il s SCRFEPRR I, AT LUK 7 TR AR HEPCle EPF™ dh, STXTEPTHRERI L, 52
# W HY4 (Rockchip Developer Guide PCIE_EP_Stardard Card CN) .

5. RC mode PM L1 Substates 32 ¥

MERIAFTH RK 45 2 i /5 #R 57 3 PCle PM L1 Substates, 1] L@ FF 5 PM L1 Substates DI EE ST
Fext et — DAtk .

H—BuiE, R HERAME A A SZEE PM L1 Substates [ 4%, JUHEZ BHBETH slot #MEEIER & o
4, &Z)FF /3 PM LI Substates BIfig, 7 WIEE4 8 & Tk % TAE.

PM L1 Substates 37 $F ) A% 14 B 3% ¥ it
e RC CLKREQ#. EP CLKREQ# Xt H.Jk
° mlﬁﬁﬂ{

o HMNHSHEMI B ITE, WLLEE CLKREQ# #2\ CLOCK_GEN OE, 41 CLOCK_GEN OE N
ARG MSLAS N R AH S
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Component A
Downstream Port

El Exit Link PM
Detect Control

PLL
Rx Tx
| A A ]
' |
i | REFCLKA
CLKREQA#
t—{ cLock
= 1 = 1 T GEN
T T CLKREQB#
! REFCLKB
1 Yy ! I
Tx Rx
Cink PM ETExit PLL
Control Detect

Upstream Port
Component B

RERNEE
K RGN PM L1 Substates 373

o dts KN “supports-clkreq; J&
o WK E CONFIG PCIEASPM POWER SUPERSAVE=n

Z 477 2 PM L1 Substates 32 %

o Mk RC/EP #5372 FF PM L1 Substates, J:AFRCH) S HEH 0 A B [7 78 H B IR 4R« & 2 ASPM—
R,

fifi AL & CLKREQ# 155 : HiilfF & “PM L1 Substates ¢ 5 fRH £ B B 8 11
BAFBLE CLKREQ# 155 : #H CLKREQ# iomux y function io

A A ) B8 Y5 AN N supports-clkreq; JBPE, VRIS "dts AT E I 11" 1
FFJE PM L1 Substates 32 F:

o Jiik1: W% E CONFIG _PCIEASPM POWER SUPERSAVE=y
o Jjik2: #4rAMEAN WIFL, SCHFIRENH S REE PM L1 Substates

LR



o MRATERESTE LA EFAT A E 0@ TR WA AL E, PCle link A RERBEAN ST HORAS, Toikme
i
o BN NZIERL N ECHAY, 5 SCHFF L1SS #M T commit e18dfa93 PCI: rockchip: dw: Support PM

L1 clock removing

6. 2 T GPIO 77 3\ A & Feh ks i AL il

6.1 BEfFE K

1. PCle slotfJPRSNT# 175 25 L4 ML EGPIOAHIE, {F il i
2. PCleis & [ FR 75 B A T 45 B R H

6.2 BAFEK

L 2D LU RAE, anToiE Bk R S IR T

commit 4delalcl9e0£9804ba22e7f5e544£fea317913957
Author: Shawn Lin <shawn.lin@rock-chips.com>
Date: Tue Mar 12 16:38:46 2024 +0800

PCI: rockchip: dw: Add gpio based hotplug
Change-Id: I49c57755d11cc43bbf7cf9eb23542f5elellaaal

commit 86£f3010d7£523c9f5a2e88d9f8£f1871ed89da098
Author: Vidya Sagar <vidyas@nvidia.com>
Date: Sat Oct 1 00:57:45 2022 +0530

FROMLIST: PCI/hotplug: Add GPIO PCIe hotplug driver
Change-Id: Iafa798ee4d98£195£5d33d80120da0c569132548

2. A H BT IO T & -

CONFIG HOTPLUG PCI=y
CONFIG_HOTPLUG_PCI GPIO=y

3. DTSECE S H%U R

&pciel {
reset-gpios = <s&gpio4 RK_PC7 GPIO ACTIVE HIGH>;
vpcie3v3-supply = <&vcc3v3 pciel>;
hotplug-gpios = <&gpio4 RK PC4 IRQ TYPE EDGE BOTH>;
pinctrl-names = "default";
pinctrl-0 = <g¢hot plug0>;
status = "okay";

}i

&pinctrl {
pcie {
hot plug0: hot-plug0 {


af://n1044
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rockchip,pins = <4 RK PC4 RK FUNC GPIO &pcfg pull up>;

}i

6.3 15 FH BR il

1. PCle e & i FL MY 2 R Lo A 4%, FEBCA 4 PR 0 SRR AN by B 75 22— s i), v A
SR PR ARG . 7 EAERIN T B ERlogla , FREFTIEA:

[ 35.680289][ T134] pcieport 0000:00:00.0: Hot-UnPlug Event

[ 35.680361][ T134] pcieport 0000:00:00.0: Power Status = 1

[ 35.827183]1[ T134] rk-pcie 2a200000.pcie: rk pcie slot disable

[ 35.827303][ T134] pcieport 0000:00:00.0: Hot-UnPlug Event

[ 35.827323][ T134] pcieport 0000:00:00.0: Power Status = 0

[ 35.827334][ T134] pcieport 0000:00:00.0: Device is already removed

2. NPRUEEE B S VAT RGN E M, TR EMIR R GAT 1LV R RO B4

3. TS REswitch I R WA bR, B B A switchSCRE IR & 4T Bl HAdR
i, SRJE S H WS e A e R i R AN A AT A B AR % 7 R kAT
rescanfbE, IR AT IA B [F] S5 R4 R

4 ASCRAERIREF VRS N, K IU4E N BLE FEBR 4

7. N DMATEST

FEEATIT R AT N H ARPClefi il 43 /& 15 SCHFDMAALH, VRISt Fr BLl/ 41

=3
RK PCle DMA#Z4EEE T A #%module_para#f/L il AL, HEZEFSALinux dmatest, 7] LAJE TIZAHESE3E—
A 5E RN T IRPCle DMARF .«

PR AR A R
MG U IRAL, WTETEBE AR S AR T

s

commit a7c40cbl19703e566d9d5befb8cla7b0533dd7b7
Author: Jon Lin <jon.lin@rock-chips.com>
Date: Tue Jan 17 17:46:48 2023 +0800

PCI: rockchip: dw-dmatest: Suppport rc dma
l1.Set rc dma as default
2.Changet to ep dma by sending command:

echo 0 > ./sys/module/pcie dw dmatest/parameters/is rc

Change-Id: I916c328c08£f220772e487¢c7c796b8898d74ael0

Signed-off-by: Jon Lin <jon.lin@rock-chips.com>

WA % E
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CONFIG PCIE DW DMATEST=y
CONFIG ROCKCHIP PCIE DMA OBJ=n

BREAE
PCle H EAHEAY.

o EF'HITHA#RK RC - FPGA EPH 5%
o RKAHIMRIAH HRK RC (RK dmatest it &) -RK EP (RK 5 5 HLEEACED

N =
e

e MPSCE N 256B
o RC EP#R Hreserved memory, 2N 7FE0x3c0000007 &4 64MBIl I A 77 G ER A BC B A k)
o UK HANTG K PCle #2511 4%

tIR=

VE S peie-dw-misc-dmatest.cyffig

static int size = 0x20;
module param(size, int, 0644);
MODULE PARM DESC (size, "each packet size in bytes");

static unsigned int cycles count = 1;
module param(cycles count, uint, 0644);
MODULE PARM DESC(cycles count, "how many erase cycles to do (default 1)");

static bool irg;
module param(irg, bool, 0644);
MODULE PARM DESC(irq, "Using irqg? (default: false)");

static unsigned int chn en = 1;

module param(chn en, uint, 0644);

MODULE PARM DESC(chn en, "Each bits for one dma channel, up to 2 channels,
(default enable chanel 0)");

static unsigned int rw_test = 3;
module param(rw_test, uint, 0644);
MODULE PARM DESC (rw_test, "Read/Write test, l-read 2-write 3-both(default 3)");

static unsigned int bus_addr = 0x3c000000;

module param(bus_addr, uint, 0644);

MODULE PARM DESC (bus_addr, "Dmatest chnO bus_addr (remote), chnl add offset
0x100000, (default 0x3c000000)");

static unsigned int local addr = 0x3c000000;

module param(local addr, uint, 0644);

MODULE PARM DESC(local addr, "Dmatest chnO local addr(local), chnl add offset
0x100000, (default 0x3c000000)");

static unsigned int test dev;
module param(test dev, uint, 0644);
MODULE PARM DESC (test dev, "Choose dma obj device, (default 0)");

static bool is rc = true;
module param named(is rc, is _rc, bool, 0644);
MODULE PARM DESC(is rc, "Test port is rc(default true)");



e %1 RC¥ 4, channel 0, SR, HIEKEIMB, 7E¥FF%%E1000, local Hihk0x3¢000000,
remote i }1-:0x3¢000000:

echo
echo
echo
echo
echo
echo
echo
echo

echo

0
1
1
1

>
>
>

>

./sys/module/pcie dw dmatest/parameters/test dev
./sys/module/pcie dw dmatest/parameters/is_rc
./sys/module/pcie dw_dmatest/parameters/chn_en

./sys/module/pcie dw dmatest/parameters/rw_test

0x100000 > ./sys/module/pcie dw dmatest/parameters/size

1000 > ./sys/module/pcie dw dmatest/parameters/cycles count

0x3c000000 > ./sys/module/pcie dw dmatest/parameters/local addr

0x3c000000 > ./sys/module/pcie dw dmatest/parameters/bus_addr

run > ./sys/module/pcie dw dmatest/parameters/dmatest

S| 2 %2: EP 4, channel 0/1 CREREFINZ1T) , WEEEE, HARFEESKB, Ml XE10000,
local Hiti: 0x3c000000, remote il 0x3c000000:

echo
echo
echo
echo
echo
echo
echo
echo

echo

0
0
3
3

>
>
>

>

./sys/module/pcie dw dmatest/parameters/test dev
./sys/module/pcie dw dmatest/parameters/is rc
./sys/module/pcie dw dmatest/parameters/chn en

./sys/module/pcie dw dmatest/parameters/rw_test

0x2000 > ./sys/module/pcie dw dmatest/parameters/size

10000 > ./sys/module/pcie dw dmatest/parameters/cycles count

0x3c000000 > ./sys/module/pcie dw dmatest/parameters/local addr

0x3c000000 > ./sys/module/pcie dw dmatest/parameters/bus_addr

run > ./sys/module/pcie dw _dmatest/parameters/dmatest

8. H WL H 7] it

8.1 HELNA EAER, AElaneZ [AJFEERITLR?

1. X ¥rlanexX 4 (Lane reversal) , JB8 TR BTN, BHAFESRS). EHE2H W T RH:

o 4LanefifBEM T, HBIRKFEAMSHAEFLLH, HRCHILane[0.1.2.3] 43 H%F ¥ EPH
Lane[3.2.1.0], HA&HEH—MEA L.
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Device B supports Lane Reversal

Device A
(Upstream Device)
01 2 3 012 3
Lanes
after
1 2l 3 9l 3 reversal
3210 3210 Lanes
: before
Device B reversal

(Downstream Device)

Lane Reversal allows Lane
numbers to match directly.
o 2 LanefIHHL T, [FEESCHFRCHILane[0.1]53 71 %) S EPHLane[1.0].

2. ANSCEEFR— A A 2Hlane 2 (B 15 5 I A A, WRC lane0 TX Hlanel RX LA & A—Hlane K
AN o

/

8.2 [A]—ManefI E S S HEE LR ?

Y HPNEIH (Lane polarity) , J##RC TX+# AEP RX+. RC TX-# AEP RX-, ¥ #fRC TX+{% \EP
RX-S5PNFHE A2, HARAEA TR EASMEE, HPClet i3 B ZhER .

AFTETX/RXZL, HUWRCHIlanel TXTGIESEPHlane 1 TX A 42,

8.3 Al —APCle#k N B B X R BE S IH?

RKGE J BIFB 23 PCle I A LASCRHR - A& I DR, 12 SR 4 &1, BRI 225 7k 6 Ml dts
wHl.

8.4 PCle 3.0%% 0 > Re Wb LL B Bh g A K 2
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PCle 3.0 fPHY HI% AN 45 AT DURHCSL. LPHCSLEGE HAhZ4ME S, #lansz ELVDSA N i
P 5 L B S  B NI BR T , DLE T DA A PHY 8 bR N1

Power Supplies:

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

validation

vph Min = 1.2 V-5%; Typ=1.2 V; 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 %
Symbol Parameter Min Max Units [ Conditions
VCMREF_CLk | Common mode 0 vp \Y 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

8.5 =5 X HPCle switch? HBFE BB HEE?

S LY, AFBEAARMAANT, HEHHETER. N TEERE, RN EE R, AERA
EVB_L 3811 7 FR W o

8.6 £ RS FH QAT B FE 2 5 B R HIXT SR AR 2
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PARK3568:%: H 9l :

PCle2x 145 il 3545 41 15 43 L [F BusHiHE /- F-0x0~0xf, PCle3x 145 il % 45 4B /- B i busHLhE AT
0x10~0x1f, PCle3x245 il #4545 7% 3 I busHbhi /- T-0x20~0x2f.  Mlspeiffii Hh {45 B AT LLE 3]
FWASBE Wbustil GRbL) , BIRTHEX MK R, 25 4 Class& & KA, 28 =%|VID:PID.
ClassZK i S % https:/pei-ids.ucw.cz/read/PD/, | R VIDAFI = S PIDIE S % http://pei-ids.ucw.cz/v2.2/pei.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 LAE BN G R T 160bus k42154 4%, BME A M8 Tl D16 M & & (%
switch), — AT AT 2 753K, BB vy DABk R IR AU An SRR R SR R, 5 k3568 dtsith = A
5 25 [P bus-range 7 i, HALHIRAEES . 7H4h, Ui bus-range’d T 3% % IMSI(-X) RIDIX [i] 45
1k, 15 E I #msi-map.

bus-range = <jifHbhE gER L >

msi-map = < bus-rangePHEMGEHNE << 8
&its
bus-range B IEHIIE << 8
bus-range /IS << 8>
#l trbus-range i £ H0x30 ~ 0x60, RIiZ 4% & T I 15 7% 70 Be HbusHidik LOX30 F0x60, st 2804 0x301
A AC & msi-map = <0x3000 &its 0x3000 0x3000>

REEHE, H—E BRE =24 25 1 bus-range fimsi-map A E &, Hbus-rangefmsi-mapHH HiG AL .

8.7 WA Hi B PCle W &% I BE IR 2

TS F R 55 25 R AT lspei L H, T Ispei -vvy,  $R BN B % HlinkStat BI T A7 HiHi Speed Jyidt &,
WidthB Mlane$f. s 2T ARG B, HAERERIIE, SNHEE.

8.8 e[ xE SoCEH X PCle i £ 1] 43 Bt FIMSI B MSI-X & ?

SoCE ¥ B NPCle s £ 1] 43 Fe 1 B0 /P T4 i) 28 ) YR bR 8 o N3 28 1 NI &
RK1808/RK3566/RK3568/RK3588H] 43t M SIEL E MSI-X st B33 /2655354, RK3528/RK3562/RK3576H]
Sy BL M SIE A MSI-X A #2841 .

8.9 B X #FLegacy INTTI\? WA 5% {5 F Legacy INTA ~ INTDH]
o B ?


https://pci-ids.ucw.cz/read/PD/
http://pci-ids.ucw.cz/v2.2/pci.ids
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S Flegacy INT /7. {HLinux PCle ¥ SUARBRIN IR 269 —MSI-X, MSI, Legacy INT, [R5 i 4
AeFEHiELegacy INT. HIFRINNIAFE, 1525 % W% Documentation/admin-guide/kernel-parameters. txt
Y, HH"pci=option[,option...] [PCI] various PCI subsystem options."$#iit T v LL7Ecmdline 5% AMSI,
WU 2 G BRI 2 9] 1 ] Legacy INTZ}FCALA . BARK356X % 575 A%, FI{E
arch/armé64/boot/dts/rockchip/rk3568-android.dtsiff cmdline Z 4 A4S I — Tiipci=nomsi, 3 & B 5 I 7
THREBEIT -

bootargs = "...... pci=nomsi ...... 5

WERRIE Y, Wispei -vyva] LLE % & (IMSIFIMSI-X#B 2 40 F- 5% FPIR 25 (Enable-), 120 T INT A
hIsT, TS &80, cat/proc/interrupts 1] & E 80 T HPIR A

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: [b0] MSI-X: Enable- Count=19 Masked-

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

8.10 > i X B BARS A Hu bk 2 kK ?

RK 1808
1% ) 2% & 3% BARGES 45 Hi 1k KE 1% 3% BARGE 45 Hb 11k KE
PCle2.0 - - 0xF8000000 64MB
RK3528
2 1) 2% 15 5% BARGE 46 Hb hik K& % 3% BARGE 24 H 1k KE
PCle2.0 0x100000000 1GB 0xFC000000 32MB
RK3562
¥ 1) 2% 15 5% BARGE 46 Hb hik KE % 3% BARGE 24 H 1k KE
PCle2.0 0x300000000 1GB 0xFC000000 32MB
RK3566/RK3568
¥ 1) 2% T W BARAS 45 Hb ik KE 1% % BARGE 25 b 1k KE
PCle2.0 0x300000000 1GB 0xF4000000 32MB

PCle3x1 0x340000000 1GB 0xF2000000 32MB
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k) GadRmAs0ERDYS Hh bt sl (RBRIOOBORE 45 b 1k R¥B

RK3576
¥ 1) 2% 5 3 BARGS 45 Hb hik KE 1% 3% BARGE 45 Hi 1k KE
PCle0 0x900000000 2GB 0x20000000 16MB
PClel 0x980000000 2GB 0x21000000 16MB

RK3588(s)

15 2% & 3 BARGES 45 #b 1k KE % 5% BARGEE 45 b 1t K E

peie3x4 0x900000000 1GB 0xf0000000 16MB
peie3x2 0x940000000 1GB 0xf1000000 16MB
peie2x110 0x980000000 1GB 0x2000000 16MB
peie2x111 0x9c0000000 1GB 0x£3000000 16MB
peie2x112 0xa00000000 1GB 0x£4000000 16MB

PCled il 3 3 #5 iR 64-bit M BARZS A WL _E &, Hrp Ao B 4% (8] 1073 (A AIMEM %5 8] 3t 21X b bk
B, HMEMZ A AN SCRFFU N AE -

8.11 WIRCPUIBITAEINA MU AT, WA SEHIBARZS [A] 15 i) ?

BIIRE T, 85 APClez il 45 73 B I BARZS (B4 T8 Hi 3247 -k bk B o {FURFRATTE A TR 32
AP R B —ABARMINE, XA 88 E AR RG] Fan, RK3568:85 &A1l 4% KA BARH 1
{XF32MB, 4RK3568CPUISATFE2 AL AR T, b A AT 122 i3 P ARG A7 1 1k 2 R % N PCle 15 A
(Mrangesi#EAT EFT /AL, DA R F DB MONELE 23 B 1IMB, 1075 (8] 1MBF132-bit MEM %= [#]30MB:

&pcie2xl |
ranges = <0x00000800 0x0 0xF4000000 0x0 0xF4000000 0x0 0x100000
0x81000000 0x0 0xF4100000 0x0 O0xF4100000 0x0 0x100000
0x82000000 0x0 0xF4200000 0x0 0xF4200000 0x0 0x1e00000>;

&pcie3xl {
ranges = <0x00000800 0x0 0xF2000000 0x0 0xF2000000 0x0 0x100000
0x81000000 0x0 0xF2100000 0x0 0xF2100000 0x0 0x100000
0x82000000 0x0 0xF2200000 0x0 O0xF2200000 0x0 0x1e00000>;

&pcie3x2 {
ranges = <0x00000800 0x0 O0xF0000000 0x0 O0xFO000000 0x0 0x100000
0x81000000 0x0 0xF0100000 0x0 O0xF0100000 0x0 0x100000
0x82000000 0x0 0xF0200000 0x0 O0xF0200000 0x0 0x1e00000>;

IR A ZEEIRAN, AT Sk TPCledttht 2 [AIHC B A1 5 7>
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8.12 & F S F 4 EL 4 A& B CPUIE b ik DL 2 PCTe busig i,
W 3 LRy X B 2

1 F1speifir 2 7] A 3% 3 & CPUS I DL K PCle busisith i

root@linaro-alip: /home/linaro# lspci -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 a6t f1 06 04 10 00 03 02 08 01 00 00 00 00
10: 04 00 90 80 00 00 0O 00O OO0 0O 0O OO OO0 00 00O 00
20: 00 00 00 00 OO OO 0O 00 OO OO OO0 00 86 80 Ob 39
30: 00 00 00O 00 40 00 00 00 OO OO 00 00 72 01 00 00

BATATLLAE B3], A 2520 e i CPUSE L HE /:0x380900000; CPUS 75 B ijj la) 7%, 7] LAE 210
fir 4 B devmem iy 212 HL0x380900000. 111 0x3809000003X AN CPUIE M 1kt 87 fEJPCle busis ik, #] A
PCIe# M3 FIBAROMLIE (2 0x 10FF 25 F0x 144 1E) 132 <04 00 90 807, B J90x80900000 ({704 /23K B
MEBARKIZER A64bit MEM) o K 24CPU K H 15 17 0x380900000iX N CPUIR M bt ,  PClef bk 45 il
%5(ATU), B FTECE [Foutbound X %, 1] LAK H10x80900000iX 4NPCle busisdtihl, M SZICPUT i) F
PCIe4MX NS S

TP & [R5 B 26 R AErk3568.dtsiH A 5 X, AT Apcie3x2 i :

ranges = <0x00000800 0x0 0x80000000 Ox3 0x80000000 0x0 0x800000
0x81000000 0x0 0x80800000 0x3 0x80800000 0x0 0x100000 TIOZH
0x83000000 0x0 0x80900000 0x3 0x80900000 0x0 0x3f700000>; MemoryZs|d]

B IRA 7] & E FIMemory B I FEAN /- BTG L. B BX0x830000003% BH I memory B "A164-bit non-prefetch %
8]

0x3 0x80900000 /985 Fr 7 B (ICPUS AL,  BJ0x0000000380900000; 0x0 0x80900000 4 4 i [ CPUIE iy
HE xS B [ PCle busigbdik, B10x0000000080900000; 0x3f700000 4 Hmemory B[] K/,

R CPU K H B CPUIE T 18] M ik 5 %44 /5 I PCle busisi ik 77 7E0x300000000 KL o< £, IX &R % o
R FHATUH 3184k .

KT MU RKECEVER, AT S5k TPCledttht 2 AN B A I 2)

8.13 anfarxt T A WA BT ERMBE L E B & ?

AT P R SRR X R A AT MO

L N il T REAE A [FI B B Bl bar 22 (R 224L
2. MBI R AT AL T

(1) R TS e S, BHATRAILABDEIN01: 00 . ORIX MLy 1F]
console:/ # /data/lspci -k
00:00.0 Class 0604: Device 1d87:3566 (rev 01)

Kernel driver in use: pcieport


af://n1283
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01:00.0 Class 0c03: Device 1912:0014 (rev 03)

(2) XTE&ITremovetilE, FIEBIN N EAT MUK EFTEITNpcie driverBix VIt
console:/ # echo 1 > /sys/bus/pci/devices/0000\:01\:00.0/remove

30.624938] xhci hed 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] vccb5v0 otg: disabling
32.055920] vcec3v3 1lcdl n: disabling

(3) WHXRESR, MfiER&CEEEMeE T
console:/ # /data/lspci -k
00:00.0 Class 0604: Device 1d87:3566 (rev 01)

Kernel driver in use: pcieport

(4) RELSLEAR, "HERNFPZIELZ—, IITEHBERE R

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]

[ 33.2226006] 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 hed 0000:01:00.0: hcc params 0x002841leb hci version 0x100
quirks 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 hed 0000:01:00.0: xHCI Host Controller
33.228581] xhci hcd 0000:01:00.0: new USB bus registered, assigned bus

number 8

[ 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 usb8: 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

8.14 PCle4h 5t J2 H function 3R 3 4 47] kb F cache — U4 ?

HHEPCle X SnoopFINo SnoopfIiE X, A& (Al ENLRFEIATUIRIE R, HTLPA T & B No Snoop/&
PERT, SRFBHER T B EHLR S HEE 1 b B L 58 icache — SUPE I 4E 4.

No

Cache - u .
Siloop Coherency 25 %! HHRA BV
iz
° 3 R f{fiFeache—3  Cfefd, VO, Messagefd, MSI(-x)tL

noop " bt
1 No Snoop SN IR B 4P cache
— ¥

HHNE R BN ENANFRITLPE, 7 HNo Snoopfhz N0, #HAFHLARSG G, RCKKE TS AIHbILZ
HIENFHABCPUMcache N« FH2, NMFEALIESAME NG, MNTE A LRI Z 7 CPUBAT
invalidate}{F .

AR R N WL AR B I IR A MBI TLP AL, 45 H:No Snoopfiz 90, WIRCHEAL 2 A CPUT)
cache, ffisEiZTLP L A Kye 7 (1t /& 5 A LA CPULEAF . 2, IR HUEE 22 B HEAT flush 4

RKF 65 (305 &5 B R RIS X FFSnoopZi Y, 4t —1% i No Snoop W 1403 . [ IZ 47 I function 3K 3 75 22
FAT4E3 cache—# 1 . S HFSnoopZS B[y, &5 v AT LA{RiiF cache—E 14 .

X FFPCle cache— B F & H $FPCle cache— K F &

RK1808. RK3528. RK3562. RK3566. RK3568. RK3588(s) RK3576

8.15 B 5 X FFPCleiX & Fbeacon 5 T\ M iE = 5 7

RKFEASCRFAEL2MPRE T, IPCleth % K ikbeaconMi M T 4% . WA MBET K, 1 FI#WAKE(S 5
2/ EGPIOM R 5 77 LB

8.16 @it #y 2 MRK PCle EP & AZMSIH i 2

DRI -

o RCHIEPHSSZ 5 344 REMSI cap, RK RCFIRK EPERIA .18 HEMSI cap
o RC FiZ{TEPHIfunctiondk%l, I HiEmsid 7

RK PCle EP client? {7 #§PCIE_CLIENT MSI_GEN_CON 3 F#filt R MSIFH T,  32bits 75 4728 73 BN 324
msi F1Kr, PARK3588 M1

io -4 OxFE150038 1

Bribz At R
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o ¥ Eoutbound atu, CPUS K #Zmemory write
o HHEITDMAfEH K #2memory write

oAb -

o EBAPCREEHIE—PMMSIHF I, FlifFELinux R Windows £ 48, FEZPC BIOSH B BRI,
b

o Intel BIOSE ML K VT-dfic &
o Interrupt remapper support
e RK3588 RC_L it HiE 32 MSIH b

8.17 tnfa) @it 474 MRK PCle EP & A2 MSI-X 1 7 2

JR
PCIE AR IMSI-X cap S BARAL E MSI table

RK35685Z 5

# INEIRS) Ems i< E FRE, MEEHPATL T &G ST UG ZIMSI-Xtable
io -4 0xfe280270 0x10001 # MR IT RS Dbi writeable

io -4 -1 0x100 0x£6300000

io -4 0xfe280270 0x10000

£6300000: fee02004 00000000 00000024 00000000
£6300010: £fee08004 00000000 00000024 00000000
£6300020: fee01004 00000000 00000024 00000000
£6300030: fee02004 00000000 00000025 00000000
£6300040: fee08004 00000000 00000025 00000000
£6300050: fee01004 00000000 00000025 00000000
£6300060: fee02004 00000000 00000026 00000000
£6300070: fee04004 00000000 00000026 00000000
£6300080: 00000000 00000000 00000000 00000001
£6300090: 00000000 00000000 00000000 00000001
£63000a0: 00000000 00000000 00000000 00000001
£63000b0: 00000000 00000000 00000000 00000001
£63000cO0: 00000000 00000000 00000000 00000001
£63000d0: 00000000 00000000 00000000 00000001
£63000e0: 00000000 00000000 00000000 00000001
£63000£0: 00000000 00000000 00000000 00000001

# BT HAESRARM MsT-x #Z0RE], wl@d iR Rk MST-x

# ZBE XL outbound, FRIARK EP outbound BLE CPU addr N 0xf0000000, MHRE Ktkzh, i
B NIZED SR Bar outbound ftE

io -4 0xf6300014 0xfee00000 # FRIAATTN io -4 -1 0x100 0x£5300000 Hitiithhk

io -4 0x£6300018 0x0

# MR MSI-x

io -4 0x£0002004 0x24
io -4 0xf0008004 0x24
io -4 0xf0001004 0x24
io -4 0xf0002004 0x25
io -4 0xf0008004 0x25
io -4 0xf0001004 0x25
io -4 0xf0002004 0x26
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io -4 0xf0004004 0x26
RK35885Z 15

# MG msix BLEERES, MNEEWHPATULTHFm L ITLLES MSI-X table
io -4 0xfel50270 0x10001 # RIS Dbi writeable

io -4 -1 0x100 0x£5300000

io -4 0xfel50270 0x10000

£5300000: fee02004 00000000 00000024 00000000
£5300010: £fee08004 00000000 00000024 00000000
£5300020: £fee01004 00000000 00000024 00000000
£5300030: fee02004 00000000 00000025 00000000
£5300040: £fee08004 00000000 00000025 00000000
£5300050: fee01004 00000000 00000025 00000000
£5300060: £fee02004 00000000 00000026 00000000
£5300070: fee04004 00000000 00000026 00000000
£5300080: 00000000 00000000 00000000 00000001
£5300090: 00000000 00000000 00000000 00000001
£53000a0: 00000000 00000000 00000000 00000001
£53000b0: 00000000 00000000 00000000 00000001
£53000c0: 00000000 00000000 00000000 00000001
£53000d40: 00000000 00000000 00000000 00000001
£53000e0: 00000000 00000000 00000000 00000001
£53000£0: 00000000 00000000 00000000 00000001

# BT HANESEE R vsT-x R, wEd bl N R MST-X

# WEW® outbound, BKIARK EP outbound AiE CPU addr N 0x£f0000000, AR Rks), 23
ENZEED 58 Bar outbound FitE

io -4 0xf5300014 0xfee00000 # FRIUBIHEIN io -4 -1 0x100 0xf5300000 #iHiihht

io -4 0x£5300018 0x0

# fiik MSI-X

io -4 0xf0002004 0x24
io -4 0xf0008004 0x24
io -4 0xf0001004 0x24
io -4 0xf0002004 0x25
io -4 0xf0008004 0x25
io -4 0xf0001004 0x25
io -4 0xf0002004 0x26
io -4 0xf0004004 0x26

8.18 WA & B3 N3 2bits-np B 5t i ik 2 8] 2

HR

PCle mmio % [8] NCPU K #CPClefL 4 (e bt ik 2518] , #p¥Eiht% ., Dram AMNEFEEZE], £ PCle
P4 985 5 FH M mmioZS (7], 8% H32MB 32bitstihk 2% 8] F11GB 64bitsHhililk 4% 8] »

PCle range AJCPUV; in] Hihik FIPCUEE bk 2 [R] AT BLES,  PCle range 73 B (1) Ji ) -

o b SDram¥)H A GEE S, BEBEPIRDMAMIEIRSL BT EHR, T

o WA HLHE SN ECTE S M PCleds ) 22 mmio ER i, S5 PCle mmio%s 8] —— %) &7
o g/ E32bits-npid bt 2% ], N FH HAth PCled% Hil 28 mmio#) B Hh bt
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o HRELEY 75 L 32bits-npig it 7S 7], #ilreserved 4GB memory %S [AIfHE— 5 4 L
B B IR BN,  LARK3588 4

[ 5.325570] pci_bus 0000:00: root bus resource [mem 0xf0200000-OxfOffffff]
# RC 14MB 32bits-np mem

[ 5.325577] pci bus 0000:00: root bus resource [mem 0x900000000-0x93fffffff

pref] # RC 1GB 64bits-pref mem

i A BRIA 4 FC 32bits-np % 8] S 2
log:

[ 11.646077] pci 0000:01:00.0: reg 0x10: [mem 0x00000000-0x00ffffff 64bit]  #
DeviILFHER26MB 32bits-np, WALHTEHER3I2MBE A

[ 11.646113] pci 0000:01:00.0: reg 0x18: [mem 0x00000000-0x007fffff 64bit]

[ 11.646150] pci 0000:01:00.0: reg 0x20: [mem 0x00000000-0x001fffff 64bit]

[ 11.971710] pci 0000:01:00.0: BAR 0: no space for [mem size 0x01000000 64bit]
[ 11.971713] pci 0000:01:00.0: BAR 0: failed to assign [mem size 0x01000000
64bit]

[ 11.971717] pci 0000:01:00.0: BAR 2: no space for [mem size 0x00800000 64bit]
[ 11.971720] pci 0000:01:00.0: BAR 2: failed to assign [mem size 0x00800000
64bit]

[ 11.971723] pci 0000:01:00.0: BAR 4: no space for [mem size 0x00200000 64bit]
[ 11.971726] pci 0000:01:00.0: BAR 4: failed to assign [mem size 0x00200000
64bit]

RIRANT &%
225 TRM Hfik PCle THIMAAZZM, R )58 T Himem range I .

SEH1: RK3588 peie3x45240MB 32bits-np Bt if 2% [A] B B , 520 #%rk3588.dtsixf B 11 mirange & 1 4 -

ranges = <0x00000800 O0x0 O0xff000000 0xO0 O0xf0000000 0x0O 0x100000
0x81000000 O0x0 Oxf£f100000 O0x0 0xf0100000 0xO 0x100000
0x82000000 O0x0 O0xf0000000 0x9 0x00000000 0xO

0x0£000000
0xc3000000 0x9 0x10000000 0x9 0x10000000 0x0

0x30000000>;

Sf52: RK3588s peie2x 1122 1(240MB 32bits-np i 25 [BIAC &, 2 M #4rk3588s.dtsidt 3717 sirange & 14
N:

ranges = <0x00000800 O0x0 0xf£f000000 0x0 0x£f4000000 0x0 0x100000
0x81000000 O0x0 0xff100000 0x0O O0xf4100000 0x0 0x100000
0x82000000 0x0 0xf0000000 Oxa 0x00000000 0xO
0x0£000000
0xc3000000 Oxa 0x10000000 Oxa 0x10000000 0xO
0x30000000>;

SEH3: RK3588 peie2x 1101£24240MB 32bits-np Mt if 45 ] FL B, A& 24 N A% rk3588.dtsix v 11 firange J& 14
N:



ranges = <0x00000800 0x0 O0xff000000 0xO0 Oxff000000 0x0 0x100000
0x81000000 0x0 Oxff100000 0x0 Oxff100000 0x0 0x100000
0x82000000 O0x0 0xf0000000 0x9 0x80000000 0xO0
0x0£000000
0xc3000000 0x9 0x90000000 0x9 0xS90000000 0x0
0x30000000>;

Sf53: RK3568 peie3x2f£4240MB 32bits-npHft i 25 [AI AL B, A2 20 #rk356x.dtsixf B 15 firange & 144 :

ranges = <0x00000800 0x0 Oxff000000 0x0 0xf0000000 0xO0 0x100000
0x81000000 0x0 Oxff100000 0x0 O0xf0100000 0xO0 0x100000
0x82000000 O0x0 0xf0000000 0x3 0x80000000 0xO0
0x0£000000
0xc3000000 0x3 0x90000000 0x3 0xS90000000 0x0
0x30000000>;

SEfl4: FeT 524513838 0x30000000 40 256 MBS N 1E, IR IR BESK N 12T B -

diff --git a/arch/armé4/boot/dts/rockchip/rk3588-evbl-1p4.dtsi
b/arch/armé4/boot/dts/rockchip/rk3588-evbl-1p4.dtsi
index alOdad37f9cf..dlbl6el3c459 100644
--- a/arch/arm64/boot/dts/rockchip/rk3588-evbl-1p4d.dtsi
+++ b/arch/arm64/boot/dts/rockchip/rk3588-evbl-1p4d.dtsi
@@ -233,6 +233,15 @@ wireless wlan: wireless-wlan {
WIFI,poweren gpio = <&gpio3 RK PB1 GPIO ACTIVE HIGH>;
status = "okay":;
}i

reserved-memory {
#address-cells = <2>;
#size-cells = <2>;
ranges;
pcie3x4 range: pcie3x4-range@30000000 {
reg = <0x0 0xdfe00000 0x0 0x10200000>;
}i

+ 4+ o+ o+ o+ + o+ A+ o+

}i

&backlight {

diff --git a/arch/armé64/boot/dts/rockchip/rk3588.dtsi
b/arch/arm64/boot/dts/rockchip/rk3588.dtsi
index ad414c61£d38..096£16740ell 100644
-—-- a/arch/armé64/boot/dts/rockchip/rk3588.dtsi
+++ b/arch/armé64/boot/dts/rockchip/rk3588.dtsi
@@ -601,10 +601,11 Q@Q pcie3x4: pcie@fel50000 {

phys = <&pcie30phy>;

phy-names = "pcie-phy";

power-domains = <&power RK3588 PD PCIE>;
= ranges = <0x00000800 0x0 0xf0000000 0x0 0xf0000000 0x0 0x100000
= 0x81000000 0x0 0xf0100000 0x0 0xf0100000 0x0 0x100000
= 0x82000000 0x0 0x£f0200000 0x0 0xf0200000 0x0 0xe0000O0
= 0xc3000000 0x9 0x00000000 0x9 0x00000000 0xO
0x40000000>;
+ ranges = <0x00000800 0x0 0xdfe00000 0x0 0xf0000000 0x0 0x100000
+ 0x81000000 0x0 Oxdff00000 O0x0 0xf0100000 O0x0O 0x100000



+ 0x82000000 0x0 0xe0000000 0x9 0x00000000 0x0
0x20000000 // ¥ EZE512MB
+ 0xc3000000 0x9 0x20000000 0x9 0x20000000 0x0
0x20000000>;
reg = <0x0 0xfel50000 0x0 0x10000>,
<0xa 0x40000000 0x0 0x400000>;

reg-names = "pcie-apb", "pcie-dbi";

8.19 11 fit B max payload size?

PCIe ATLP T ki £diE, Mimax payload size( & Fimps)# € T peie s £ [FItlp B 1% 4 1 e K 1140
mps K /N FHPCTe B4 35 194 i R 13 26 B e U s 1Y), PCTeBE £ RIETLPHY, Hf Kpayload /N AEHE I mps
1B

W AZ PR AL 3L T dts (K] "[PCI] various PCI subsystem options."Bt &, 1£41Z % “Documentation/admin-
guide/kernel-parameters.txt”3C#4, FHRECE 1T :

pcie bus_tune off #XKMmpsif¥, A KA HSFRIME

pcie bus safe #F Emps I, BB AITH B E SR Rmps{E
pcie bus perf # T Bmpsif#, WRifiparent busK H Hcapability® B N Kmps

pcie bus peer2peer #J)Ampsii®E, WEITA & AmpsN128B

R

o W% Amax payload sizefi B L Npcie_bus_tune off
o HEH AT LI B E H21E dts bootargsis pci=pcie_bus_safe)@ P

8.20 Ln4AT il & % M 25 R A HIID S ?

HARGHHILZ B FZR T FIPClei® 4%, WEAMWER, BTRIEITAE E R, Frbleth0fX R M —
PR SEPRIEANE E . FIFERI L IE ] TNVMeS: ., F P i RA B g2 4 IDESH T, T2
& BT M ) functionBR B, A& B4 ) FRES FE A & ¥ 4% T bus number & DTS [ %€ /3B il . AT M-l it =
N

WIRRK358888 T =AM, A4 N IHIGUF [ 52«
pcie2x110: pcie@fel70000 => ethl
pcie2x112: pcie@fel90000 => eth2
pcie2x11l: pcie@fel80000 => eth3

Aifjdtsiml Al
pcie2x1107ifH: bus-range <0x20 0x2f> -> MFABELHIbus numberH0x21 -> ethl
pcie2x112¥ifi: bus-range = <0x40 0x4f> -> MEHHEHbus numberN0x41l -> eth?2

pcie2x111i 4 : bus-range = <0x30 0x3f> -> WEHACHbus number H0x31 -> eth3

B R functiondkd)), fEregister netdevER &M A HATESUEMBIME T RAM L F.
--- a/drivers/net/ethernet/realtek/r8168/r8168 n.c
+++ b/drivers/net/ethernet/realtek/r8168/r8168 n.c
@@ -25481,6 +25481,18 @R static const struct net device ops rtl8168 netdev ops =
{
i
#endif


af://n1391
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+static void pci bus nr 2 id(struct pci dev *pdev, struct net device *ndev )

+
+

+ dev_info (&pdev->dev, "%s pdev->bus->number = 0x%x\n",
+ __func__, pdev->bus->number) ;

+

+ if (pdev->bus->number == 0x21)

+ strcpy (ndev->name, "ethl");

+ if (pdev->bus->number == 0x41)

I strcpy (ndev->name, "eth2");

+ if (pdev->bus->number == 0x31)

+ strcpy (ndev->name, "eth3");

+}

+

static int  devinit

rtl18168 init one(struct pci dev *pdev,
const struct pci_device_id *ent)

@@ -25624,7 +25636,7 @@ rtl8168 init one(struct pci dev *pdev,
rt18168 set eeprom sel low(tp);

rtl8168 get mac address (dev);
F pci bus nr 2 id(pdev, dev); // BEfIE —EEfEregister netdev () ZHl
tp->fw name = rtl chip fw infos[tp->mcfg].fw name;

[ EENVMe fEE 25 7] 25 KRB

--- a/drivers/nvme/host/core.c

+++ b/drivers/nvme/host/core.c

@@ -5169,6 +5169,19 @@ static void nvme free ctrl(struct device *dev)

nvme put subsystem (subsys) ;

+static void pci bus nr 2 id(struct pci dev *pdev, struct nvme ctrl *ctrl)

+{
+ dev_info (&pdev->dev, "%s pdev->bus->number = 0x%x\n",
1 _ func__, pdev->bus->number) ;
+
+ if (pdev->bus->number == 0x21)
+ ctrl->instance = 1; //pcie2x110 -> nvmel
+ if (pdev->bus->number == 0x41)
+ ctrl->instance = 2; //pcie2x112 -> nvme2
+ if (pdev->bus->number == 0x31)
+ ctrl->instance = 3; //pcie2x11ll -> nvme3
+}
+

/‘k

* Initialize a NVMe controller structures. This needs to be called during

* earliest initialization so that we have the initialized structured around
@@ -5178,6 +5191,7 @Q@ int nvme init ctrl(struct nvme ctrl *ctrl, struct device
*dev,

const struct nvme ctrl ops *ops, unsigned long quirks)

int ret;

+ struct pci dev *pdev = container of (dev, struct pci dev, dev);

ctrl->state = NVME CTRL NEW;
clear bit (NVME CTRL_FAILFAST EXPIRED, &ctrl->flags);



@@ -5214,6 +5228,8 @@ int nvme init ctrl(struct nvme ctrl *ctrl, struct device

*dev,
goto out;
ctrl->instance = ret;
+ pci bus nr 2 id(pdev, ctrl);

device_initialize (&ctrl->ctrl device);
ctrl->device = &ctrl->ctrl device;

ctrl->device->devt = MKDEV (MAJOR (nvme ctrl base chr devt),

9. #EHE

9.1 IXB IR 5 M

[ 0.417008] rk-pcie 3c0000000.pcie: Linked as a consumer to regulator.l4
[ 0.417477] rk-pcie 3c0800000.pcie: Linked as a consumer to regulator.1l4
[ 0.417648] rk-pcie 3c0800000.pcie: phy init failed

FEH R dts TR IERAIT R A ) &5 B B2 ) 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 3c0800000.pcie: phy init failed

S R PCle 3.0 PHY LA{E HLYREE AR 21 75, S 8phyi%F 1IEH T1E,

9.2 trainning 2%

PCIe Link Failllogfll F—EHEKE”PCIe Linking...", LTSSMIRASHLAREAE

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 0xO0

BE I PCTIe Link up"WATEI, (ALTSSMRANLHIbitl165bit17 A% T 0x3, bit0Fbit8HEAK
Fox11

[ 3.108325] rk-pcie fel50000.pcie: Looking up vpcie3v3-supply from device

tree
.126926] rk-pcie £fel50000.pcie: missing legacy IRQ resource
.126940] rk-pcie £el50000.pcie: IRQ msi not found
.126944] rk-pcie fel50000.pcie: use outband MSI support

w W w w w

.126954
3.126965
0x00£0000000

]
]
]
.126947] rk-pcie fel50000.pcie: Missing *config* reg space
] rk-pcie fel50000.pcie: host bridge /pcie@fel50000 ranges:
]

[
[
[
[
[
[

rk-pcie fel50000.pcie: err 0x00£f0000000..0x00f00fffff ->
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[ 3.126972] rk-pcie fel50000.pcie: IO 0x00£f0100000..0x00f01fffff ->
0x00£0100000

[ 3.126979] rk-pcie fel50000.pcie: MEM 0x00£0200000..0x00f0ffffff ->
0x00£0200000
[ 3.126984] rk-pcie fel50000.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 0x0

BIFWR1ink i), MiZaUEREPlog, HII"PCIe Link up"MIFTHEI, HLTSSMIRESHLKbitles
bit17%F0x3, bit0F|bits8%H K% T 0x11
[ 2.410536] rk-pcie 3c0000000.pcie: PCIe Link up, LTSSM is 0x130011

SR trainning R, AMERA AT T/RRESEFGE 57 EARNT reset-gpios XN 2 HACE
W7o Hk, B TNAMERIBVIS R ESH, £EE%, WM HERVAERE. RENRENESS
FLIR B P 2 5 5 I % Fspectf R W SRARTCIE MR, KR T E e M55 5880, 2 IR
EIFIPCBZ: B F AR, H A i FRA TR B A 3R S 38 = AR it — A TX e 2 VA5 5 Ml 5

P ANEEL % P 4T Hpeie-dw-rockchip.c ' JRK_PCIE DBG, I3 logb 3T, 5 Bl e, g
AR FERAEH,  SllogHi 1 Sa A FH B0 ¥ i 8 1K) 1 8 0T B R 4% ] 2 disabledit, X FFlog 2 i
ST . FTEUlogH, K2 ISl “rk-peie 3¢0000000.peie: fifo_status = 0x14400172545 2.,

fifo_statusff) K & I AL & PCLeBE #% [ ltssmRASHL, 7T LURFDIRESHUE B AW 75 K AR KRG . &
[FIPCle ltssmARZASHLAE B 1T 2 SOR B 58 7

9.3 PCle3.03Z il S3 W1 Ia b e & R AR H

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

[ 21.523557] rcu: 1-...0: (0 ticks this GP) idle=652/1/0x4000000000000000
softirg=30/30 fgs=2097
[ 21.523579] rcu: 3-...0: (5 ticks this GP) idle=4fa/1/0x4000000000000000
softirg=35/36 fgs=2097
21.523590] rcu: (detected by 2, t=6302 jiffies, g=-1151, g=98)
21.523610] Task dump for CPU 1:
21.523622] rk-pcie R running task 0 55 2 0x0000002a
21.523640] Call trace:
21.523666]  switch to+0xe0/0x128
21.523682] 0x43752cfcfe820900
21.523694] Task dump for CPU 3:
] kworker/u8:0 R running task 0 7 2 0x0000002a
]
]
]
]
]

[
[
[
[
[
[
[
[ 21.523704
[
[
[
[
[
[

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:

21.523840] rcu: 1-...0: (50 ticks this GP) 1dle=652/1/0x4000000000000000
softirg=7/30 £gs=2099
[ 21.523859] rcu: 3-...0: (55 ticks this GP) idle=4fa/1/0x4000000000000000
softirg=5/36 fgs=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 0x0000002a
[ 21.523915] Call trace:
[ 21.523931] _ switch to+0xe0/0x128
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[ 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:

FHRE: IR ARG REdloghtin, NIZRHIPCIe3.0MPHY TAERH . THKIXKE

o HMEERIRAS N BN R S R, W TER B EE IR S, K S Blphy TIEBUE .

o i# PCIE30_AVDD 0V9 FIPCIE30 AVDD 1V8HLJE /& 753 /2 E 3K o

o KERAEDTSH ZE M A HPCIeFMLHIONATRCE, WA IEMERFNI: HSHIKEIOUW A T
fif X L TO A HAA g 5 5K

o RK3588 pcie30phy Wit HAf I Hd—Aport, 5 —portth T EALH, A& RS ER.

9.4 PCIe2.0Z H| B WG R BH RARE

[ 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 0x0000002a
[ 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:

SRR R ARG R loghfiE, MIZEBIPCIe2.0PHY TAEFH . LARK3568fcombphy2 psqix />
PHY A#I, &Mk 2

o 7 PCIE30_AVDD 0V9 FIPCIE30 AVDD 1VS8HLJE /& 753 /& E 3K .

o RARAEDTSH Z G AHKPCIeHREIOBATACE, WA W MR : JFZHEIRRIOW W7 T
fif 1 SETO ) HARAS F 77 =

o &% combphy2 psqltIKkslphy-rockchip-naneng-combphy.c, fErockchip combphy initi&%i 1A 4 1
AR, R APHY N HE ) — Lo A &

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(1l));

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

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

BB ETXPLL LOCKZ T N, WIRARE, RWPHYEAlocke . HIXEHPWON IREFZ G NI,
WRAANL, WREPHYR 4h R . i 24K U] 3 combophy FI BB ATI%, 18 2rk3568.dtsiH )
combphy2_psqffJassigned-clock-rates, WK% A25SMELE 100MEEAT 53

o WURVHELL BRI, WEHPHY WERII fibypassBlrefclk 2 735 T E, BEATIIE . bypassin
fErockchip_combphy _pcie initBRE A, MRS K AR, wE W AR
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/* For RK356X, RK3588 */

u32 val;
val = readl (priv->mmio + (0xd << 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);

WHETEME, TEKIKEE combphy2 psqffIi 4453 A24M,25M LA L2 100M,  FH 7% 2% M PCle[frefclk % 7
T RO, IR AR Bl R R

EFERFAER: HTPCle 2.0 O 5SATA2E: O EH, WERWE B R R 4T 7, L R B IRER
e iR o FE A 2 H B2 Al log

9.5 PCle4h % Memory BARE JE /Bt 7 %

A5 BiMemory 55 Y5 S i HE 50 = 2K

3

ik 73 (6] 4 P SRR . &7 & kb 23 (R DR/ AT 2 Bl 0L S A ) R YT 2 R SCRET ICTBAR
A 2 K. R R R login F TR, HAFMEREET N no space for, K215 A

R AME AIRK &5 H153GB 64bit memory 2 [1], B H T IR FELIE ST IR HAATHERS, ¥
ANRKOS S0 fF s #5NERI A%, 15k R K &vendorffiih 2t 75 AT UE I BAR 25 1] 75 F 2w

286864] pci 0002:20:00.0: bridge configuration invalid ([bus 01-£ff]),

reconfiguring

.298456
.298473
.298488

3.286886] scanning [bus 00-00] behind bridge, pass 1
3.288165
3.288170
3.298238
3.
3
3
3

] pci 0002:21 :00.0: supports D1 D2
] pci 0002:21 :00.0: PME# supported from DO D1 D3hot
] 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 0xe0000000 ]
] : BAR 1: failed to assign [mem size 0xe0000000 ]
] : BAR 2: assigned [mem 0x380900000- 0x38090ffff pref ]
]

: PCI bridge to [bus 21]

pci 0002:21:00.
pci 0002:21:00.
pci 0002:21:00.

o O O O

classBAI v . HAFE LB TN class 0x000000, Hlspeifi it 7] WILBAR %515 {2 Znunassigned
ARAS o R I ) 50 1 T 52 A R R BB S T, PR ER () class R ALHHAT IEMR I B . Wi sR ez
HERE VRN IR 77 %8, AT A2 FosAh T 22 0 R i) class R AT A IE B, T BN
I S Y VIDANPID, JF Hclassf&E A H LSRR (1 2 % F WM A e B8 75747 2 "E R 4 ]
i 2 1) 85 1A% R0 BV O R 23 DK T class R AL I F R HEAT B ) o

.335899] pci 0000:02:04.0 [13fe:1730] type 00 class 0x000000

.335986] pci 0000:02:04.0: reg 0x10: [io 0x0000-0xO00ff]

.336023] pci 0000:02:04.0: reg 0x1l4: [mem 0x00000000-0x0000007f]

.336058] pci 0000:02:04.0: reg 0x18: [mem 0x00000000-0x000000£ff]

.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-O0xf430ffff

NDNDNDNDDND NN

pref]

2.342496] pci 0000:00:00.0: BAR 7: assigned [io 0x1000-0x1fff]
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.342510] pci 0000:01:00. BAR 8: assigned [mem 0xf4200000-0xf42fffff]
.342519] pci 0000:01:00. BAR 7: assigned [io 0x1000-0x1fff]

.342529] pci 0000:01:00. PCI bridge to [bus 02]

.342546] pci 0000:01:00. bridge window [io 0x1000-0Ox1fff]

bridge window [mem 0xf4200000-0xf42fffff]

DN N NN

]
]
]
]
.342572] pci 0000:01:00.
]
]
]
]

O O O O O O O o o

.342616] pci 0000:00:00. PCI bridge to [bus 01-ff]

.342631] pci 0000:00:00. bridge window [io 0x1000-0Ox1fff]

.342645] pci 0000:00:00. bridge window [mem 0xf4200000-0xf42fffff]
.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 @R 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)

+{

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

+}

+

+DECLARE PCI FIXUP CLASS EARLY (PCI_VENDOR ID FOO, PCI DEVICE ID BAR, 8,
quirk class id fixup); /* Please Add Correct Vendor ID and Device ID ! */

o NEHBARF FRRW AR . HAFM N assigned [mem M error updating , Hlspci%i
H ] W BARE 53 2 7Runassigned R A - HABIL UL il L () iR DR A TARIRES 7%, S EBARMAE
BN, RIS R . FEAT RE Y PR 3R R AR DO FE S R, BT BER MO T AEGen FIRCSZ
FRAAAE o), R 2 HoAh 2R A A e A

[ 2.460092] pci 0002:21:00.0: calc 1llss pwron: Invalid T PwrOn scale: 3

[ 2.472049] pci bus 0002:21: busn res: [bus 21-2f] end is updated to 21

[ 2.472089] pci 0002:20:00.0: BAR 8: assigned [mem 0xf2200000-0xf23fffff]
[ 2.472105] pci 0002:20:00.0: BAR 6: assigned [mem O0xf2400000-0xf240ffff

pref]

[ 2.472124] pci 0002:21:00.0: BAR 0: assigned [mem O0xf2200000-0xf23fffff
64bit]

[ 2.472139] pci 0002:21:00.0: BAR 0: error updating (0x£f2200004 !=
Oxffffffff)

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

VRS S,  Seim I A AL B . #PERST R AL {E 5 M 100M S 5 i b — 357 ) 4% il i o A2 75 i e A 41 Mt
ZOR, BIINQCNFAT6SMEH U R A F W A iy o, A A I o e b I S BRI AR S, AR ki)
Ao N SRAE A AR T 5 432 I e B AR AR R T K, IS BRI N BRI AN T A RORTER, Tk
PN B 2 AR SR

1. 25 1 E A I ASPMIL g, H A PIDAIVID 75 B 5 1% £ EL S (1D



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

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

@ -2356,6 +2356,7 @ static void quirk disable aspm 10s 11l (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. PR R ] AL A Gen,  FEdtsiH B B0 BT 5 ) max-link-speed, 7~ 40 :

-—-- a/arch/armé64/boot/dts/rockchip/rk3588s.dtsi
+++ b/arch/arm64/boot/dts/rockchip/rk3588s.dtsi
@@ -4552,7 +4552,7 @@
num-ib-windows = <8>;
num-ob-windows = <8>;
num-viewport = <4>;
= max-link-speed = <2>;
+ max-link-speed = <1>;
msi-map = <0x4000 &itsO0 0x4000 0x1000>;
num-lanes = <1>;
phys = <&combphyO ps PHY TYPE PCIE>;

3. N Ah et F AR E I 18] A ACHPERS TR AN (], 7< 50 F

--- a/arch/armé64/boot/dts/rockchip/rk3588-evbl-1p4.dtsi
+++ b/arch/arm64/boot/dts/rockchip/rk3588-evbl-1p4d.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>;

}; /* vee3v3 _pcie30 */

@@ -551,6 +551,7 @@
&pcie3x4 {
reset-gpios = <&gpio4 RK_PB6 GPIO ACTIVE HIGH>;
vpcie3v3-supply = <&vcc3v3 pcie30>;
+ rockchip, perst-inactive-ms = <1000>;
status = "okay";
}i

4. CANFEE D RV AWl R A T8, SZRM B AROxxx RBIFIQCAIxxx R 1. AF il &

SRR TC 5 AN T

--- 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
*1link, int blacklist)
link->clkpm disable = blacklist ? 1 : 0;

*



+static int pcie downgrade link to genl (struct pci dev *parent)
+{

+ ul6 reglb;

u32 reg32;

int ret;

/* Check if link is capable of higher speed than 2.5 GT/s */
pcie capability read dword(parent, PCI_EXP LNKCAP, &reg32);
if ((reg32 & PCT_EXP LNKCAP SLS) <= PCT_EXP_LNKCAP SLS 2 5GB)

return O0;

/* Check if link 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)) {
pci err(parent, "ASPM: Bridge does not support changing Link Speed to
.5 GT/s\n") ;
return -EOPNOTSUPP;

/* Force link speed to 2.5 GT/s */
ret = pcie capability clear and set word(parent, PCI EXP LNKCTLZ,
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):;

+ 4+ + + + A+ A+ F A+ o+ o+ o+ D+ + + + + F F o+ o+ A+ + +

if ((reglé & 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);

H return ret;

+ )

+

+ pci info(parent, "ASPM: Target Link Speed changed to 2.5 GT/s due to
quirk\n") ;

I return 0;

+}

+

static bool pcie retrain link(struct pcie link state *1link)
{

struct pci dev *parent = link->pdev;

unsigned long end jiffies;

ul6 regl6;

+ if ((link->downstream->dev flags &
PCI_DEV_FLAGS NO RETRAIN LINK WHEN NOT GEN1) &&

P pcie downgrade link to genl (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, &reglé6);
regl6 |= 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 653660e3ba%e..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)

{

+ o+ o+ o+ o+
*

*

o

*

*/
-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
-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

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 GENI;

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 0xABCD or values not initialized at all.

Retrain link can be called only when using GEN1 PCIe bridge or when

PCIe bridge has forced link speed to 2.5 GI/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@Rdualc.maya.org/
https://lore.kernel.org/r/87h718axqgp.fsf@toke.dk/
https://www.mail-archive.com/ath9k-devel@lists.ath9k.org/msg07529.html

’

’

)
)
PCI_VENDOR_ID ATHEROS, 0x003c, quirk no_bus_reset);
)
)

’

’

(
(
(
(
(
(

+DECLARE_PCI_ FIXUP HEADER (PCI_VENDOR ID ATHEROS, 0x002e,

L

quirk no bus_ reset and no retrain link);

+DECLARE PCI FIXUP HEADER (PCI_VENDOR ID ATHEROS, 0x0030,

+

quirk no bus reset and no retrain link);

+DECLARE PCI FIXUP HEADER (PCI_VENDOR ID ATHEROS, 0x0032,

+

quirk no bus reset and no retrain link);

+DECLARE PCI FIXUP HEADER (PCI VENDOR ID ATHEROS, 0x0033,

+

quirk no bus reset and no retrain link);

+DECLARE PCI FIXUP HEADER (PCI_VENDOR ID ATHEROS, 0x0034,

+

quirk no bus_ reset and no retrain link);

+DECLARE PCI FIXUP HEADER (PCI_VENDOR ID ATHEROS, 0x003c,

+

quirk no_bus_reset_and no_retrain_ link);

+DECLARE PCI FIXUP_ HEADER (PCI_VENDOR ID ATHEROS, 0x0042,

+

+

quirk no bus reset and no retrain link);

+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/linux/pci.h
index 86c799¢c97b77..fdbf7254e4ab 100644
--- a/include/linux/pci.h
+++ b/include/linux/pci.h
@@ -227,6 +227,8 @QQ 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),
1F /* Don't Retrain Link for device when bridge is not in GEN1 mode */
+ PCI_DEV_FLAGS NO RETRAIN LINK WHEN NOT GEN1 =
<< 13),

}i

(_ force pci dev flags t) (1

o switchfI 76 %% 0 o5 B 7 &80 IR . LARK3588 9%, HAFroot port 7] 43 AL f132-bit BAR % [AJ1Y
N16MB. A fswitch, U1ASM2812, Aibportf] NHEE R A &4, #ai Niloghr, HiE2MB
[1132-bit BARZ 1], Hi#iEIspeishi RILATATLLE ], bus 12 switch I 112/3/a/biX P4 port I [ H 6 %

%, (HEFSN S5 H T SIL8MBHI32-bit BARZ ], S EUEH ¥ % 1)32-bit BARET IR AL 41

[ 22.005666] pci 0001:12:00.0: BAR 8: no space for [mem size 0x00600000]

[ 22.040400] pci 0001:12:00.0: BAR 8: failed to assign [mem size 0x00600000]
[ 22.040402] pci 0001:12:08.0: BAR 8: no space for [mem size 0x00600000]

[ 22.040406] pci 0001:12:08.0: BAR 8: failed to assign [mem size 0x00600000]
[ 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 0x00200000]
[ 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

| +-02.0-[14]--

\ +-03.0-[15]--

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

\ +-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:14c0] (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)

KPR, @ [Flswitch) SXHR, S 15 AT LB Sswitch R B PFBCE, SRPAIAFAE R i e i3
BARZE[A]. i R switch [ FFEIER A RIELOL T, B SR SNSRI RS [ 2 CRIANAE FEswitch ¥4 i il
BENLIEABEE RO DL 5 W RASE N 80 T 34T 198«

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 */

S u8 func; /* function number */

+};

4

+#define ANY Oxff

4

+/* BIEsbIRPIHE KIREL IR #odf, L ER1oghl, HIEMIRDbus12/2/3/a/bM AN */
+static struct scan blacklist devfn sbl[] = {
+ {12, 0x2, ANY},

+ {12, 0x3, ANY},

+ {12, Oxa, ANY},

+ {12, 0xb, ANY},



+};
+

+static bool pci scan check blacklist (u8 bus, unsigned int devfn)

+{
+ int i;
+
+ for (i = 0; i < ARRAY SIZE(sbl); i++) {
+ if (bus == sbl[i].bus && PCI_SLOT (devfn) == sbl[i].dev) {
+ if (sbl[i].func == ANY)
Sl return true;
Sl else
+ return sbl[i].func == PCI_FUNC (devfn);
+ }
+ }
4
+ return false;
+1}
+
) x*
* 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);

9.6 PCIe#M%10 BARZ B/ Be 7 5

1E

M AR LA T IO BARMUIEZS[8) 5 NS, FFRAT R iR log, HAFIERH TN assigned

[io Ml error updating, B{# firmware Bug, WEUUZITHA&FMH 5T 10 BARMHEZS[A] ) PR i)«

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

[ 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


af://n1482

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: [13£6:0111] type 00 class 0x040100

[ 2.434842]1 [ 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] pci 0002:22:00.0: BAR 0O: 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)
TR

o UL Elog A FIPCIH < CMIS738HT H) 7 4T Bl . PCURAE B it 24T X X86/A R, FTLAIO BARMHEK:
FEIEHE RN . CMI873875 110 BAROME FR#I7E OXFFO0 LA, FrLAW]ZH DL R4 T

diff --git a/arch/arm64/boot/dts/rockchip/rk3568.dtsi
b/arch/armé4/boot/dts/rockchip/rk3568.dtsi
index 9dc057637177..a060dcbf7df5 100644
--- a/arch/armé64/boot/dts/rockchip/rk3568.dtsi
+++ b/arch/armé4/boot/dts/rockchip/rk3568.dtsi
@@ -2311,7 +2311,7 @@

phy-names = "pcie-phy";

power-domains = <&power RK3568 PD PIPE>;

ranges = <0x00000800 0x0 0x80000000 0x3 0x80000000 0x0 0x800000
= 0x81000000 0x0 0x80800000 0x3 0x80800000 0x0 0x100000
+ 0x81000000 0x0 0x00000000 0x3 0x80800000 0x0 0x100000

0x83000000 0x0 0x80900000 0x3 0x80900000 0x0

0x3£700000>;
reg = <0x3 0xc0800000 0x0 0x400000>,
<0x0 0xfe280000 0x0 0x10000>;
A
9.7 MSI/MSI-X i 1# H

FERL RS B SR B AT R R P (F2 2R 12 WiFi), A E N L ¥ function driver[AIJEI%( FIMSIEE MSI-X
BT S BN IE R, TR AT HE A

o ffiililiAmenuconfig THEBIFIACE, SO RMSIH KA E & BHVE 1L/ 2%k

o ffiiArk3568.dtsiH, its T A 3 B 1 B ydisabled

o HATIspei -vvv, AHE XA IMSIEL ZMSI-XJ& 54 SR I life . L& A, e B3R
capabilities it 7~ H S FF3240M64 bit MSI,  H BIAUEA 11>, {HJ2 Enable-FR/n ARl fE. # IEHH{EHEN %
% #|Enable+, HAddressi%fEA FI25EIA0x00000000fd4400X X Ikt o 117 10— A2 1 4 IR S
AN S Ik F IS MSIE G MSI-X R 38, 15 % HAMLKS), (i Hpei_alloc_irq_vectors®
PREGIAT B, VRS TS5 A Hth s I PCle M B BR B i DL e 528 A% R Y
Documentation/PCI/MSI-HOWTO.txt 3RS 47 4 5 FIHEA 53 .

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


af://n1492

WERMSIECEMSI-XA IEFHE, THU R a2 2B, &5 2% IEHR:  cat/proc/interrupts
o FEH PR B R SR B HE B ITS-MSIH (K58 5 J5 — 51 FH B & SR Bh 44 8%, itk 4d Jyxhei_hed 3K
BHIE 7 IXLEMSIHT) . BiG A 2EREE LR S IEINITS, a0 R & A A B @5 AN IE
W, BB EON0, B A BUE AR RS 5 AN F b W B A 1

229: 0 0 0 0 0 0 ITS-MSI 524288 Edge xhci hcd

IR MR F 0 5 B function driver EIEULEIMSIEEMSI-X T, 7T LAHET I R 2k #2634t
cat /proc/interrupts B E MR WS, L2294, K Wit S HAMCPUMR. #lav)#: S
CPU2, M|fd A4 echo 2 > /proc/irq/229/smp_affinity list -

PR BTSN UG 5, BHR R AR A MR A [ EVLRIEMSIEE MSI-X
Wr, MBI R TEE, BHATH A B DUOCRE M RS S 5K, &R
vendor¥ K & FFMIMR =, 7ERFEVB LTG5 KA. HFRERKRAEVBI S Ribriidk 0
PETFHER A, A AFIA A IM.24% 1 )R % (5 Ilkey A, key B, key M, key B+M, key E PUFE

), WESH M2 B O E T A BT A Fkey IAMR S, RIS F AL S (1 3%
R

9.8 Sh M E JE BRI RE IR AR

LA /ZENVMerERK3566-EVB2 T IEH M2 2 5, {5 fE b AR % 4 S i i log. Nig A4 %
#, WIERATCUIE R MR RE, ] LLE 224 nvme 0000:01:00.0: enabling device (0000 -> 0002)[]log.
IhEIEE R AR, FHEHEW R =51

) FH 7 008 s D0 e f A A D LR, HERR A 75 A TR S L R A
7R 3 25 D B il R AN IHPERS TS 5, HERR S T 8 N iR B S B & B AL E LR R
TP 7 i 280 B fh 2 PCle PHY FIOVOFI IV BR HLIE, HERR 2 THPHY [ FEIE B o

FEIFREE: RK EVBHEZ MESEH, R PCIe#PERSTH: {5 5 MMM B IIOREAT 2,
Vi IC A A A . D B AT 2R RK3566-EVB2 IR A R, FEEIE.

2.426038] pci 0000:00:00.0: bridge window [mem 0x300900000-0x3009fffff]
2.426183] pcieport 0000:00:00.0: of irg parse pci: failed with rc=-22
2.427493] pcieport 0000:00:00.0: Signaling PME with IRQ 106

2.427712] pcieport 0000:00:00.0: AER enabled with IRQ 115

2.427899] pcieport 0000:00:00.0: of irg parse pci: failed with rc=-22
2.428202] nvme nvmeO: pci function 0000:01:00.0

2.428259] nvme 0000:01:00.0: enabling device (0000 -> 0002)

2.535404] nvme nvme0O: missing or invalid SUBNQN field.

2.535522] nvme nvmeO: Shutdown timeout set to 8 seconds

48.129408] print req error: I/O error, dev nvmeOnl, sector O

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

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

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

9.9 SME M T IERFWRE
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WA AEMCE I R 7 BUBARZS (B R W R PR iR, — MR R & BART A 5 MU AR, 75 25k
AR, T EAS M drivers/pei/quirks.cH, X N quirkdb B . HARME BB WA . HETEA
IMBS85:E 1 45 Hh I TR I 75 B B R I U BAR S (6], 4 0] LA PRARA I Fireware ) 54, 84 mf DA A
echo 1 > /sys/bus/pci/rescan B H 5 5 BT H4, nTLMER .

KA1

[ 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 [0x00000000-0x007fffff])

[ 2.380217] pci bus 0000:00: root bus resource [io 0x0000-Oxfffff] (bus
address [0x800000-0x8fffff])

[ 2.380230] pci_bus 0000:00: root bus resource [mem 0x300900000-0x33fffffff]
(bus address [0x00900000-0x3fffffff])

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

size)

HTY2:

[ 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 0x00000000 invalid
[ 2.548426] pci 0000:01:00.0: reg 0x10: [io size 0x0100]

[ 2.548549] pci 0000:01:00.0: reg 0x18: [mem 0x00000000-0x00003fff 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

9.10 EH St 5 17 B PCle i & HIBARM I 25 6] 7 85

L &%, WRNZTH Hioremap¥s /3Bl 4 PCle/MA I BARMIEZEAT BRI 5, {8 FHmemsetEl# memepy
KikE, o= Ealignment faultfix . 7FEE FHmmapt 7 BL25 PCle/MA I BAR ML LS 2 F 245
ATV, i HmemsetEi & memepy K1t E, 27 EsigbugitiiR. & Zmemepy A X FA04k ] B Ek
Fmemset/EARM64 F 23 HHRAUDC ZVASETE 4, 1X L8R 4 AL FFDevice memory type(nGnRE).

[ 69.195811] Unhandled fault: alignment fault (0x96000061) at
Oxffff££8009800000

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

69.363352] Modules linked in:

69.363655] CPU: 0 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: ffffffc00a2dc000
[ 69.365227]

[ ]

[ ]

4

[

PC is at _ memset+0x16c/0x190
69.365593] LR is at snda alloc res+0Oxac/Oxfc
69.366054] pc : [<ffffff800839%a2ac>] 1lr : [<KEfffff80085055b8>] pstate:
04000c5

69.366713] sp : ffffffc00a2df810

ki 2 memset ioBFmemset fromio/memset toioZFAPI. WIS 7 BAEH P &#E, W ERTEA
IRAE 77 R N SN AT . 4h, BT UK, R SRR AR T FIRRE, SREEI
7E W A% B T JE X AN B CONFIG._ ROCKCHIP. ARM64 ALIGN FAULT FIX.

2. HK, BFXTRK3588 AR ATBAR S AR R A i A AR SRAULSR &, I b T4 B2 K DY A s i 4
15 [ RAL R — A>T B A SR 165 1T I U5 1] o
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14037.477507
14037.477512
14037.477514
14037.477516
14037.477518

SError Interrupt on CPU3, code 0Oxbe000011 -- SError

CPU: 3 PID: 2037 Comm: memtest Not tainted 5.10.110 #1690
Hardware name: Rockchip RK3588 EVB1 LP4 V10 Board (DT)
pstate: 00001000 (nzcv daif -PAN -UAO -TCO BTYPE=--)

pc : 0000000000405d58

14037.477519 C3] 1lr : 0000000000405fb4
14037.477521 C3] sp : 0000007fc48effdo
14037.477522 C3] x29: 0000007fc48effd0 x28: 0000000000000000

14037.477529
14037.477533
14037.477537
14037.477541
14037.477545
14037.477549
14037.477554
14037.477558
14037.477562
14037.477566
14037.477570
14037.477574
14037.477578
14037.477582
14037.477587

11 ]

I ]

Il ]

i ]

11 ]

I ]

I ]

11 ]

10 ] x27: 0000000000452000 x26: 000000000048b000

110 ] x25: 000000000048b000 x24: 0000000000000018

10 ] x23: 0000000000489030 x22: 0000000000400280

10 ] x21: 0000000000000000 x20: 0000000000400eb8

I ] x19: 0000000000400df0 x18: 0000000000000000

I ] x17: 0000000000417e00 x16: 0000000000489030

11 ] x15: 000000000572c738 x14: 0000000000000000

10 ] x13: 0000000000000150 x12: 000000000048b000

I ] x11: 0000000000000000 x10: 0000200000000000

I ] x9 : OOOO3fffffffffff x8 : 00000000000000de

10 ] x7 : 0000000000000000 x6 : 000000000048af30

I ] x5 : 00000000£0000000 x4 : 0000000000000000

110 ] x3 : 0000000000000001 %2 : 0000000000000001

10 ] x1 : 0000000000489058 x0 : 0000000000000000

1 [ ] Kernel panic - not syncing: Asynchronous SError Interrupt
14037.477589] [ ] CPU: 3 PID: 2037 Comm: memtest Not tainted 5.10.110 #1690
14037.4775907] [ ] Hardware name: Rockchip RK3588 EVB1 LP4 V10 Board (DT)
14037.477592] [ C3] Call trace:

11 ]

I ]

I ]

11 ]

N ]

Il ]

i ]

11 ]

I ]

I ]

11 ]

11 ]

10 ]

i ]

11 ]

N ]

Il ]

i ]

11 ]

N ]

i ]

11 ]

11 ]

Il ]

i ]

11 ]

14037.477593 C3 dump backtrace+0x0/0x1a8
14037.477594 C3 show_stack+0x18/0x28
14037.477596 C3] dump stack 1v1l+0xcc/0xf4
14037.477598 c3 dump stack+0x18/0x58
14037.477600 C3 panic+0x170/0x36¢C
14037.477602 C3 nmi panic+0x8c/0x90
14037.477603 C3] arm64 serror panic+0x78/0x84
14037.477605 C3] armé64_is fatal ras_serror+0x34/0xc8
14037.477607 C3 do_serror+0x6c/0x98
14037.477608 C3 el0_error naked+0x14/0xlc
14037.477622 C2] CPU2: stopping

14037.477684
14037.477711
14037.477718
14037.477720
14037.477722

CPUO: stopping

CPUl: stopping

CPU: 1 PID: O Comm: swapper/l Not tainted 5.10.110 #1690
Hardware name: Rockchip RK3588 EVB1 LP4 V10 Board (DT)
Call trace:

14037.477729 C1l dump_ backtrace+0x0/0x1a8
14037.477734 c1 show stack+0x18/0x28
14037.477739 C7] CPU7: stopping

14037.477744
14037.477749

dump_stack lv1l+0xcc/0xf4
CPU6: stopping

14037.477753 C1l dump stack+0x18/0x58
14037.477760 C1l local cpu stop+0x60/0x70
14037.477764 Cl ipi handler+0xla4/0x310
14037.477769 C4] CPU4: stopping

14037.477778 handle percpu devid fasteoi ipi+0x7c/0x1c8

¥ addr e (52 7 LS FOPCle B S BARMAE, & AOFE P X IX AN Mk 34T DUANIE S bt i 1, 3
ARG AL 20 3AMEE — SN — N 175 [ barrier();



* AAER PSSR, TERMN FoarrierBSEHL */

# define barrier () __asm___ volatile ("": : :"memory")
*((u32 *) ((void *)addr + 0x0)) = 0x11111111;

/* ARG 1 */

*((u32 *) ((void *)addr + O0x4)) = 0x44444444;

/* AESR 2 */

*((u32 *) ((void *)addr + 0x8)) = 0x88888888;

/* ARG 3 */

*((u32 *) ((void *)addr + Oxc)) = Oxcccccccc;

9.11 PCIe¥ USBi% £ WX 3 (xhei) N 7+ F

4y T EEPCIe 5 USBE i, INVLS05, fEBEMEN .2 fG, WAWSME RS . FERE SRS AxHCI

P AL e, KRR HAU A B & 2T 9. W SeXHEPCT Gk, 5 E 75 2T+ AF mT

R AR PN -

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

6.531098] xhci hecd 0000:01:00.0: xHCI Host Controller

6.531803] xhci hcd 0000:01:00.0: new USB bus registered, assigned bus number 3

[
[
[
[ 16.533033
[
[

16.532539] xhci hcd 0000:01:00.0: can't setup: -110
] xhci hecd 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

AR, AT L2 R 814k 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..ccab36d 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)) {

+ /* PAvL8os ufl, HAb A iEHE MR R IDMBIAID */

+ dev_warn (&pdev->dev, "bypass xhci quirk for VL805\n");

return;
+ }
if (pdev->class != PCI CLASS SERIAL USB UHCI &&

pdev->class != PCI_CLASS SERIAL USB OHCI &&
pdev->class != PCI_CLASS_SERIAL USB EHCI &&

9.12 PCle 3.03% O/RIR ML BERY RAE R H

FRORIEBE IR A0 0L Fillog, 5 RLAE GRIIR 5% P13, 3v At 80 7 b b A L 3 o A=A J7
HE:
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o dtsHvpcie3v3-supply W FHEYERCE, & IR maxFmin % AL B A G5, FEORIEEIE S

o DNENER IR, ROGIERIRATRATCH 7, B RIS §U A O R, TREGE SHRA R 3
B B RS F

o K3 3vERUEAGRIRI AL E KRS AN AL, HERR

[ 17.
[ 17.
[ 17.
[ 17.
[ 17.

done.

L7 o
17.
17.

17

17,
38.
38.

[
[
[
[
[ 17.
[
[
[

406781]
4068391
471710]
474337]
474343]

476200]
479152]
480290]
.501382]

501406]
501418]
506580]
506601]

PM: suspend entry (deep)

PM: Syncing filesystems ... done.

Freezing user space processes ... (elapsed 0.002 seconds) done.
OOM killer disabled.

Freezing remaining freezable tasks ... (elapsed 0.001 seconds)

Suspending console(s) (use no console suspend to debug)
android work: sent uevent USB STATE=DISCONNECTED

[WLAN RFKILL]: Enter rfkill_wlan_suspend

rk-pcie 3c0000000.pcie: fail to set vpcie3v3 regulator

dpm run callback(): genpd suspend noirqg+0x0/0x18 returns -22
PM: Device 3c0000000.pcie failed to suspend noirqg: error -22
rcu: INFO: rcu preempt detected stalls on CPUs/tasks:

rcu: 1-...0: (1 GPs behind) idle=25a/1/0x4000000000000000

softirg=4657/4657 fgs=2100

[ 38
[ 38
[ 38
[ 38
[ 38
[ 38
[ 38
[ 101
[ 101

.506604]
.506613]
.506617]
.506642]
.506647]
.506657]
.506667]
.523233]
.523250]

rcu: (detected by 0, t=6302 jiffies, g=4609, g=17)

Task dump for CPU 1:

kworker/u8:4 R running task 0 1380 2 0x0000002a
Workqueue: events unbound async run entry fn

Call trace:

__switch to+0xe4/0x138

pci pm resume noirg+0x0/0x120

rcu: INFO: rcu preempt detected stalls on CPUs/tasks:

rcu: 1-...0: (1 GPs behind) i1dle=25a/1/0x4000000000000000

softirgq=4657/4657 f£gs=8402

[ 101
[ 101
[ 101
[ 101
[ 101
[ 101
[ 101

.523253]
.523260]
.523264]
.523284]
.523288]
.523297]
.523307]

rcu: (detected by 0, t=25207 jiffies, g=4609, g=17)

Task dump for CPU 1:

kworker/u8:4 R running task 0 1380 2 0x0000002a
Workqueue: events unbound async run_entry fn

Call trace:

__switch to+0xed4/0x138

pci pm resume noirg+0x0/0x120

9.13 PCle % & V) PMA R AR e 7 i

FI R AN 55 Wi-F S RIS %, P SURRTE 20K M50 B D3 hot DI DR, T EARHR M

FEVRAR R, 1T 25 I8 BIPCle 21 SR K Bl 2 it il BE R HENL2JF S0, W J B i A 80 4% e [ B LOANDO
KA, BBV BSOS 75 B D A R B 0E ANDOIRZS FEAN T B f5 (AT o R vy DAASE Y P S 3 0 b
TR ZERHEITIER .

[ 848.
[ 848.
in D3
[ 848.
in D3
[ 848.
in D3

869840]
8716001

946128]

962770]

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

rtl188x2ce 0000:01:00.0: Refused to change power state, currently

rt188x2ce 0000:01:00.0: Refused to change power state, currently

rtl188x2ce 0000:01:00.0: Refused to change power state, currently
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--- a/drivers/pci/quirks.c
+++ b/drivers/pci/quirks.c
@@ -1859,6 +1865,15 @R 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)

i 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 1D,
DECLARE_PCI_FIXUP_CLASS EARLY (PCT_VENDOR ID VIA, PCI ANY ID,
PCI_CLASS STORAGE IDE, 8, quirk no ata d3);

+/* Some Wireless devices cannot transit from D3 to DO 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 */

--- 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 0;

9.14 PCle #MBEARBR M BE I IR B EVE E B E TIER

JE |- PCIeA M AE PRAR N i 75 ELREAT W el o S 2R ey A b R A S Bt r i R 2218, R A 2R AR
R R A 5 BB AN T 2 M B, SRR TAE R . B WA R TNVMelitk,
HFNVMey 1By ik 5 8 B i A2 FL P o 7 — SE RIS i, TR AT AR 28 o P AT B R
RSN AN T, AL LR R, — T AR A

-—-- a/kernel/cpu.c
+++ b/kernel/cpu.c
@@ -1724,11 +1724,11 @@ int freeze secondary cpus (int primary)

if (cpu == primary)


af://n1558

continue;

- if (pm wakeup pending()) {

+ //if (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);

ISR ) R ) A B 85 2 AP T A A

o EfF FAECAPCIRLI A HL L, DRAIEG BRI, 25 AR S 1 B Ts B et
o HRAF I INAMBE R BN A AORERT A OREE RGeS B L BT 2R i A], YR .

--- a/arch/arm64/boot/dts/rockchip/rk3568-evbl-ddrd4-v10.dtsi
+++ b/arch/arm64/boot/dts/rockchip/rk3568-evbl-ddr4-v10.dtsi
@@ -63,6 +63,7 @@
enable-active-high;
gpio = <&gpio0 RK_PD4 GPIO ACTIVE HIGH>;
startup-delay-us = <5000>;
+ off-on-delay-us = <500000>; //BH{REHIE R Kt
vin-supply = <&dc_12v>;

9.15 & &4 H Fllegacy + K15 40

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

Subsystem: Device 1c00:3853

Control: I/O- Mem- BusMaster- SpecCycle- MemWINV- VGASnoop- ParErr-
Stepping- SERR- FastB2B- DisINTx-

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

Interrupt: pin A routed to IRQ O

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

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

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

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

Capabilities: [60] Power Management version 3

1] LA Blpin A5 L2 Flegacy W5 80, SEFRZFIARSECRAS . HE L, NN Zemdline & 7%52E
Fmsith W7, PCleblhisH#B2=TEpci bus driver /Il I I FHpei_assign_irq R A2 LA 5L B 25 7] (1) 0x3d
BATAE, HEpinIBUE . B TSI pinBUA AT WU R WU S IR LR WS, BN AL B A
[ FOX3cAFA7 o AT LA — A2 L R B4 iclegacy T 5 B L . BEABE UL R, MK TV IE H A8
FLR Hlegacy2B R by, SEMA B A KB I IEH HAT. HATA RIS % 7 M AELinux 7 & B AEPCle s £ X
FF|Linux V& L, A EH pei bus driverti !, $Eipci assign irqA KRB, T Blegacy 1Ak
S3HC -
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9.16 oIk 73 Bo 45 A1 Bt HI 1O bk 25 1]

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

Subsystem: Device 1c00:3853

Control: I/O- Mem- BusMaster- SpecCycle- MemWINV- VGASnoop- ParErr-
Stepping- SERR- FastB2B- DisINTx-

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

Interrupt: pin A routed to IRQ 0

Region 0: I/O 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 00 07 00 00 00 00
10: 01 00 80 80 08 00 90 80 01 01 80 80 00 00 00 00
20: 00 00 00 00 00 00 OO OO 0O 00 OO0 00 00 1c 53 38
30: 00 00 00 00 60 00 OO0 OO 00 00 00 00 00 01 00 00

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

ATLAE R, Ispeid s H A5 I TO S 143 Bl ik /2 0x 1000, 1482 [ peie busH0x80800000. XL
rk3568.dtsiH & LI AFRF. Lhpcie3x2 4, HoE IO 438 i 46 Hh ki /£ 0x380800000, BT Xt B2
pei busitt4f Hihik 0x80800000. A AN BE FL 2 FHIO Ay & B devmem iy 217 i) 0x 10003 N7 # i, 8§
A 18] Hioremap fa B AL, 502 KA T .

SR A L T P SRR, 861K PCle IO [ Hiuhl 5 Py A7 3 L ikl & 23 556, 16M UL -k B
NI1OuH I HhE . 17 ARMF & 15 F (F/PCle TO M IR v 112 P A7 ot TSR SR 1. [RIPCTe b SRR 7E 157
1035 Uk, v T A bR HIFE16M LR, B BBk Sx86°F 6 — ik, M 7 —
R, B SR R AR AL B0x 10004 IO K A b . #a)35 3, Ispei 7 I AIIO% 31
HE0x 1000 B[ Xf 20x3808000001% MMt kil . i AU FHIO @ 4 83 devmemtn 4, 1] HL 4%V ]
0x380800000. LARLZHE, 4t 2 2 TO% 1 Hukik y0x 1010, DITAR 4 122 J5 252 w] 15t B 55 1 0] F B S 3
Hihl->0x380800010. A1SSE AT S HIIKahH, ARBRIC SLT0% Mk #E4T 5 i), wf BAZ 2%

8250 port.c58250 pei.c #f AIKXZ), {#Fpci ioremap barfllrequest regionpf$40 4, FREONG K 1 FLSEH)
b AE DL & iomap & fICPURBLE .

9.17 PClei% &1 REF3h

PClef% fill 8 422 L P T R LB s A s, 8 RAEMLU220 ADINEE R, 2577 il B g 7 R Bl sy
WEME TR E LT, AR RADINE SR RS0 . R, AT DLl i R PCledss 1 N A7 V7 R4
2%, LIRK3566/RK3568:0: H 9t :
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FRYR LR S AR AT TR Mt RE I PCTe$s 11 DA K 5 75 B PRI N GMACHIVOP TP AFVT M. K
i, KEH AR eSS, Box80000303 > 0x80000202 > 0x80000101

Epcie2x1 A NE M : io -4 0xFfel90008 0x80000303
feEpciedx 1B NE L : io -4 0xfel90088 0x80000303
FFpcie3x2E O NE %S : io -4 0xfel90108 0x80000303
FEIRGMACLE DS — %% : io -4 0xfel30008 0x80000202
FEARGMACOREIT NS %%k :  io -4 0xfelB88008 0x80000202
Ffkvor MOEITAS M : 1o -4 0xfela8088 0x80000202
Fefkvor MI1HEITNSE Mied: 1o -4 0xfela8108 0x80000202

BRI IAIA TS, 5 EE 2RI AT IR R E AT R P i R AR SR AR, B nGMAC 45 B PERERE3)
Fom, B MBS I R Aot EA R IR, LEAHE.
rockchip-vop2 fe040000.vop: [drm:vop2 isr] ERROR POST BUF EMPTY irqg err at wvpO

FoAty R R IPClede I N A7 7 Il DR S 2 1 28 7 47 2315 2 B Y 3 th " % SoCHPCled i 25 QoS 1 75 A7 47 4% " #
éj\

o

9.18 PCIe#:SATA K £ 5 A E &

RUNIREN VI EA AL AL R 2R FE4k, BT LAZANPCLed% il 8% T AME I 6 B SATA F WG AL I AN [ 52 .
b b, BANEEESATAS R 2S5 2 B2 1, (H2 2 ANSATAS 2 8] AR -5 2 A [ 58
e BIINFERIES, B0 A 1R IUANE R 50 ) N sda~sdd, F5860 12 N I POANE #2905 sde~sdh; K
— KA BT REAS BB 1R I DU /NS 23 ) A sde~sdh, B 42008 2 R I Y Mg 43 1) A sda~sdd 1) 15
Blo NT 56 AT X LERE AL (LT, AT AR N 2 D R A A2, e s 1) 8 b k(451
fe160000.peie) ke F & e 4.8 f,  JE T A POE R [ B 7 . W AR TR 2, nT DR A G 4%
¥ItAA, ¥ CONFIG PCIE RK THREADED INITZ: [T,

1ls -al /sys/block/sd*

TWXTWXTIWX 1 root root 0 Jan 1 00:00 /sys/block/sda ->
../devices/platform/£fel60000.pcie/pci0001:10/0001:10:00.0/0001:11:00.0/ata2/host
1/targetl:0:0/1:0:0:0/block/sda

1rWXrwXrwx 1 root root 0 Jan 1 00:00 /sys/block/sdb ->
../devices/platform/fel60000.pcie/pci0001:10/0001:10:00.0/0001:11:00.0/ata3/host
2/target2:0:0/2:0:0:0/block/sdb

1rwXrwxrwx 1 root root 0 Jan 1 00:03 /sys/block/sdc ->
../devices/platform/fel60000.pcie/pci0001:10/0001:10:00.0/0001:11:00.0/atad/host
3/target3:0:0/3:0:0:0/block/sdc

1rwXrwxrwx 1 root root 0 Jan 1 00:00 /sys/block/sdd ->
../devices/platform/fel60000.pcie/pci0001:10/0001:10:00.0/0001:11:00.0/ata5/host
4/targetd:0:0/4:0:0:0/block/sdd

9.19 PCle %% 0] ALink#) LiEM 2 H 1% &

Fr IR 4 AT LALink upfH A2 200 F2s i 4, inispei il Whroot portfrfEbus 01 FH A F| ~ —Zbus 1

P,
&,
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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 [??? 0xf0000000-0xf00fffff flags 0x0]
pci bus 0000:00: root bus resource [io 0x300000-0x3fffff] (bus address
[Oxf0100000-0xf01fff£ff])

pci bus 0000:00: root bus resource [mem 0xf0200000-0OxfOffffff]

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

pci 0000:00:00. reg 0x10: [mem O0x00000000-0x3fffffff]

pci 0000:00:00. reg 0x14: [mem 0x00000000-0x3fffffff]

pci 0000:00:00. reg 0x38: [mem 0x00000000-0x0000ffff pref]

pci 0000:00:00. supports D1 D2

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

o O O o o o

lspci
0000:00:00.0 PCI bridge: Fuzhou Rockchip Electronics Co., Ltd Device 3588 (rev
01) (prog-if 00 [Normal decode])

PR SRR T — k%, Elbus 1145 fvendor ID JyAR%#UE . 1 fEdrivers/pei/probe.c S
peci_bus_generic_read_dev_vendor ideRE IS INFTERAAIN, PRCERERIA T PUAPRIEIDR AL,

-—-- a/drivers/pci/probe.c
+++ b/drivers/pci/probe.c
@@ -2314,6 +2314,8 @R 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 O0x%x\n", *1);

/* Some broken boards return 0 or ~0 if a slot is empty: */
if (*1 == Oxffffffff || *1 == 0x00000000 ||
*1 == 0x0000ffff || *1 == Oxf£f£f£f0000)

H il © AN ZX-2003X switchols J1 7E R TER AL A 7 00 #bin IF 1847 (I A, W] RE H Bllink up 2 JE B AR
SEARIBATIFHNMIER, FHRCEMEEMEIE BN AREID . A7 R SLF I _E T A4 T 22l
S, AN TN TCIE AR R i B, MR R B ) K P BhHEE B AR R A

-—-- a/drivers/pci/controller/dwc/pcie-dw-rockchip.c
+++ b/drivers/pci/controller/dwc/pcie-dw-rockchip.c
@@ -814,7 +814,7 @Q 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

O0x%x\n",

9.20 PCle ¥ #1] PAMZSBE 15 1) 7
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5> W AAHPERSTE AL [BIAVIE, AT REME AL S EOL BAR AT DLk Rgzs, (R ehr TAEAIES . fln
% ; # FHPCle switchdy™ i J5 FHERTLS 111, HPLAT R 555 8. ML 75 ZEHE I#PERS T & {7 i
[, 7EDTSH 3 firockchip,perst-inactive-ms)@ . %15 S DTS property i I & 17

[ 8.739794] enP4p67s0£f0: Oxffffffc0127bd000, 86:41:ff:d2:48:a0, IRQ 133
[ 10.178084] —-——————————— [ cut here ]-——————————-
[ 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] 1r : rtl8168 wait phy ups resume+0x54/0x88

10.178135] sp : ffffffc01358ba30

10.178139] x29: ffffffc01358ba30 x28: 0000000000001043
10.178145] x27: 0000000000000000 x26: 0000000000008914
10.178151] x25: 0000000000000000 x24: ffffff8102e10c38
10.178157] x23: 0000000000418958 x22: 0000000000000002
10.178163] x21: ffffff8102e109c0 x20: 0000000000000064
10.178168] x19: 0000000000000007 x18: 0000000000000000
10.178174] x17: 0000000000000000 x16: 0000000000000000
10.178179] x15: 000000000000000a x14: 00000000000b49d2

[

[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ 10.178186] x13: 0000000000000006 x12: ffffffffffffffff
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]

10.178191] x11: 0000000000000010 x10: ffffffc09358b767
10.178197] x9 : ffffffc0104d3868 x8 : 0000000000000000
10.178202] x7 : 663a31343a363820 x6 : 00000000f£££0000
10.178208] x5 : 0000000000000004 x4 : 000000000000ffff
10.178213] x3 : 0000000000000006 x2 : ffffffcO0lldcbbb8
10.178219] x1 : ffffffc01358b9f0 x0 : 0000000000005dc3
10.178225] Call trace:

10.178231 rt18168 wait phy ups_ resume+0x6c/0x88
10.178236 rt18168 exit oob+0x2e8/0x36c

10.178241 rt18168 open+0x1c8/0x37c

10.178247 __dev _open+0x154/0x17c

10.178252 __dev_change flags+0xfc/0Oxlac

10.178257 dev_change flags+0x30/0x70

10.178263 devinet ioctl+0x288/0x51c

10.178268 inet ioctl+0x1b8/0xle8

lspci —-vvviIHEE R :
0003:31:00.0 Class 0108: Device 8086:flab5 (rev ff) (prog-if ff)
'l Unknown header type 7f

9.21 PCle I ZA K TIERS FHI R

SRt geid —BORHE AR, HHEATIREATTE I, 7Ll B debug s 17 53 A5 B LAE SR k4 3%
134T 5347 FE R AR, 5Eﬁﬁﬂ%f9f?¢t§%§i (pcie: rockchip: dw: Add debugfs
support ) , 75 AT PATE B} 35 345 Fr s redmine 5 45 H 3B 0001-pcie-rockchip-dw-Add-debugfs-
support.patch o

759
1. HITfG i A 6 BT ALk PR ) RS T s, T AT LM 2 log h 2 (] Bl LR Mdtsih 5
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2. BL £e16000.pcie N, HEN /sys/kernel/debug/fel60000.pcie HE
3. echo disable > err event KMFTHMNEMHRITTIRE

4. echo clear > err event

ISP SR R E R -

5. echo enable > err event FBITEMNEMLRTIRE
6. FFin & &1k, ’EIW‘S:E’JE’F%”case, BIFEPAT cat dumpfifo M cat err event .
7. BT IS B S A ST I S i Debugfs 5 Hi(5 B AT R BEAT X EE, W DRSS BRG]

9.22 NVMe B& K TIIERESTHIRE

186825.
187047.
187052.
187082.
187092
187389.
187396.
187419.
187430

[
[
[
[
[
[
[
[
[
[187449.

.649150

.034886

261896
435152
740828
743811

]
]
]
]
]
590726]
088472]
670448]
]
]

750258

nvme

nvme

nvme

nvme

nvme

nvme

nvme

nvme

nvme

nvme

nvmeO :
nvmeO:
nvmeO :
nvmeO :
nvmeO :
nvmeO :
nvmeO :
nvmeO :
nvmeO :

nvmeO :

Abort status:
Abort status:
I/0 256 QID 1
I/0 256 QID 1
Abort status:
I/0 709 QID 2
Abort status:
I/0 736 QID 2
Abort status:
I/0 736 QID 2

0x0
0x0
timeout,
timeout,
0x0
timeout,
0x0
timeout,
0x0

timeout,

aborting

reset controller

aborting

aborting

reset controller

HHIMKX TNVMei# IR, M Eikloghl LA FINVMe B %4 IR [0l K BL R N0, OISR BERS 5+
W AR B REZSEOXE,  FT DA FTHEER R ) . XME AT, T E AR TARREZ & .

o YT NI ENVMeli 8 # CONFIG_NVME_HWMON

o LUK JihwmonfJID LAFHENVMe E M IR 12T 5, A8 cat
/sys/class/hwmon/hwmon8/name , 15 Bllnvme FFE I Anvme 1 £ FRIR 2 1.

° ﬁEHXP¢VRAe%§ﬁ%€éE@ﬂ%f&tfiﬁ cat /sys/class/hwmon/hwmon8/*input , Wi 2% B 3 A LR
Ak, BB IR & HUE TARREE .

o P UE AR IR BEER H IR, 5 5O e PSR B R T A PIAT R L P S8 A U 4% SR

10. Pt

10.1 LTSSMRZS ML
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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 EQI

S RCVRY EQ2

S RCVRY_EQ3

S L0

S_L0S

S L123 SEND EIDLE

S L1 IDLE

S L2 IDLE

S L2 WAKE

S _DISABLED ENTRY

S_DISABLED IDLE

RERE
(6'h)

0x00
0x01

0x02

0x03

0x04
0x05
0x06
0x07
0x08
0x09
0x0a
0x0b
0x0c
0x0d
0x0e
0x0f
0x10
0x20
0x21
0x22
0x23
Ox11
0x12
0x13
0x14
0x15
0x16
0x17

0x18

#1E

ARAE BN SN RRX w3 P, e AR I AR

FeA PR . JEMREER TR 5 R4 R
HHRHE

Lane JIi 7K i 2

P R e

e S SUR T

HEBEIEH AR IRELO



RERE

REHBFF ©'h) #VE

S _DISABLED 0x19 -

S LPBK_ENTRY Oxla -

S LPBK ACTIVE 0x1b loopbackMlliAME N, —MAEMNAIAEE R 2EAN
S LPBK_EXIT Oxlc -

S LPBK_EXIT TIMEOUT 0x1d -

S HOT RESET ENTRY Oxle 4h¥ T3l K Hhot resetiii i

S HOT RESET 0x1f -

10.2 Debugfs § H 15 B fENTR
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HERS
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

& X

(N AR
et i 72

Hik, B9

Fi%, 8bit/10bitdw i 05 1 5= LLF 2L, Gen2fE5 7

SKP AT A SR, Gen3 (5 5 7%

SO ARER, FT

FEHIFISKP 75 T AR R, Gen3 {5 57 H

Kl 21455 # 30

B R

RXAE S EISh 3

R, ArescoeryIREIATE T HrIE

AP In_fisANIERR, LOs[al ZILO R H 3k Arecovery ]R#

ik XARADET R, E5RE

deskewttii%, B9 7%

W B AR TLP A

link CRC, {55 R%
ERIDLLPAEL, (55 5%%

HEAMEKE, replay bufferi T

RAS L FALEERT .

WSk & T DLLPT 4 44 5375 17

KAE T FIDLLPH TR

HAANTLPEAE, 7 PARME R ZE

SR
EAR—AHRRIITLPIEA, W] R R N B i 5 R BR AMF) (o2 6 42 51 k2

end CRC,

Ehcaii!

WBIASCHRF R SR BRI TLP AL, AT g Uy A M B R 44

BARULE] T RCARIIIGER, EARARE T HNEHIR, ER&ILZY

[ERE

BEEUAM ARG B YR, TLPIR [EHE T

TEHH A4 ) 2% I PMAR X



10.3 X FPCle TXINE W REX BT

Preset Number Preshoot(dB) De-emphasis(dB)
PO 0 -6.0+1.5dB
P1 0 -3.5+1dB
P2 0 -44+15dB
P3 0 -2.5+1dB
P4 0 0
P5 1.9+1dB 0
P6 2.5+1dB 0
P7 35+1dB -6.0+1.5dB
P8 35+1dB -3.5+1dB
P9 35+1dB 0
P10 0 X

10.4 JF R FIRIR AU hE

B8 redminef R J& 1] PA B 3217 A https://redmine.rock-chips.com/documents/107 $BUET X FTIA &2 B K.

10.5 PCledthil- 75 [6]) e B VEid

EFXDTSH PClettitit 2 A VEARC B, w25 W P T AR B 1804 hitps:/elinux.org/Device Tree
_Usage#PCI_Host Bridge

10.6 M2 OB {4

Key B+MH) 4 F 8 0] UE fkey Bali#key MIIE#2 R slot, key A+ERI4:F 81 LIME Flkey AS#key Eff)
R slote ARSI & FHRMOHE kg 4% R R B0 R Y 5 B e Feislot
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6 contacts

Key B slot
6 pins

5 contacts

Key M slot
5 pins

ey o LI IO [ZCCOCTONTTITINTO OO .,
B

Schematic figure of contact shapes of Key B, Key M, Key B+M
4 contacts 12 contacts
LR
LR EELLELEELLELEE] L
Key A slot Key E slot

4 pins 12 pins

ey » JL SOOI [ZCCTOTID JTRTITONY ., e
0 I DOOOUTOURO . e

10.7 & SoCH PClIefZ il 25 QoS 77 & 77 2%

R T A A i Y B S IC L RSCT SC VR IR B e e S 2, S B T AR DI R O 1 T

S T2 1 4% ER e
RK1808 pcie0 io -4 0xfe880008 0x303
RK3528 peie2x1 io -4 0xff280188 0x404
RK3562 pcie2x1 io -4 Oxfeea0008 0x404
pcie2x1 io -4 0xfe190008 0x80000303
RK3566 ) .
pcie3x1 io -4 0xfe190088 0x80000303
RK3568
pcie3x2 io -4 0xfe190108 0x80000303
pcie0 io -4 0x27f0a008 0x303
RK3576
pciel io -4 0x27f0a088 0x303
PClelL0/1/2 io -4 0xfdf3a008 0x404
RK3588

PClIe3x4 PCle3x2 0 -4 0xfdf3a208 0x404
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