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1.1 RK1808
i 2 fflane X FF X R
TR 7
= X Eii% ST MMU ASPM Lic
PCle Gen2 x RC - 2/ Channel + 21N5 - Los/L1 AN B
2 lane /EP o Channel H g
1.2 RK3528
X Flanedf Z R X FF X FF
IR "
= ot 5 DMA MMU ASPM &
PCle Gen2 x 1 RC - - - ALL PN P8 st
lane only - - - B
1.3 RK3562
_— i 3 Flaned SR X R X R P
v DMA MMU ASPM
PClIe Gen2 x 1 RC . . . ALL PN P8 Bt
lane only - - - Bh
1.4 RK3566
7 Flanedr X FF X FF X FF
IR A
= st v DMA MMU ASPM &
PCle Gen2 x 1 RC . - o LoS/L1 PA) P8 st
lane only - - - Bh

1.5 RK3568
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1.5.1 &= 23

X ¥flane XH X H

BIR B X FDMA #E
- 4 MMU  ASPM
PCle
RC N
Gen2 x 1 i i & LOs/L1 P
only
lane
PCle . HNE RIR, 1
o x 2 repp | V1aneRCH  24-Channel + . AL %:'E' i B
en3 x N 3
1 lane RC 25 Channel " .T
lane pcie30phy
PCle HRE IR, X
Gen3 x 1 RC 1 lane RC = 5 ALL T
lane pcie30phy
1.5.2 PHY
2%
BEIR dtsT o & 7% combo
I 4
2Lane: ZRil
pcie30phy phy@fe8c0000 A 1Lane + 1Lane: pecie® H
rockchip,bifurcation
P/ 5 SATA/RGMII
combphy2 psq phy@£e840000 N -
AR combo

i

e pcie30phy 2Lane®k A AL B NPCle Gen3 x 2 lane, #777/5“PCle Gen3 x 2 lane” f1“PCle Gen3 x 1 lane”
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1.6 RK3576
. X FFlane#s X R X R X R "
e s 5 DMA MMU ASPM &
PCle Gen2 x 1 RC = = n ALL PN P st
lane only i
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1.7 RK3588

RK3588 LK 54 PCle )= HIl %%, fHLFIPZ—FERT, FCBEA—FE, HA—4-4Lane DM A] LA Fi{E NEP
8, HH—12Lanef13/1Laneds il 2534 R BEVE NRCIH o

RK358815 PiftPCle PHY, H-A1—# Apcie3.0OPHY, 524 Port}i4~Lane, A —HiEpcie2. 0K IPHYH 3
A, FAHEE2.0 1Lane, FESATAFIUSB combof# .

pcie3.0 PHY ffj4Lane ] LIRS SCBR 5 R IF 0, 4920 Ja 7 BL5 PG B0 B Rl %, A e EAEDTS
SR EHRBEEIRE.

5 FH PRl

1. pcie30phydf /i, peie30x4iz i 2s, TAET2Lanef A H AR & Bt & peie30phyffiportd, TAET
1Lanet Ul , A B2 [E € BC A peie30phy HportOlane0;

2. peie30phydf 735, peie30x245 2%, TAF T-2Lanefs A H GEH & Bt & peie30phy fportl, TAET
1Lanet U, A B2 & € BC A peie30phy Hport11ane0;

3. pcie30phy 743 A4/~ 1Lane, pcie3phyffiportOlanel X fit &l %€ it & pcie2x 11045 Hil 2%, pcie3phyft]
portllanel 2 B[ & B A peie2x 1112 il 4%

4. pcie30x44% i 2% TAE TEPHER, 7T LU f4Lanetiz, =i 2Lanetk 3 {# Fpcie30phyHport0,
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X X

BIR b= dts 5 & A F ph DMA
- it PRy A ASPM  MMU
PCle ) 2/MEChannel
pcie3x4: . o o
Gen3 x 4 RC/EP . pcie30phy +20NE ALL 7E
pcie@fe150000
lane Channel
PCle .
RC pcie3x2: .
Gen3 x 2 . pcie30phy i ALL =
only pcie@fe160000
lane
PCle RC ic2x110 ie30ph
cie2x110: cie ,
Gen3 x 1 pel pelesPhY o ALL &
only pcie@fel170000 combphyl ps
lane
PCle RC ie2x111 ie30ph
cie2x111: cie .
Gen3x 1 = ) = P 5 ALL =
only pcie@fe180000 combphy2 psu
lane
PCle .
RC pcie2x112: o
Gen3 x 1 i combphy0_ps &5 ALL &
only pcie@fe190000
lane
1.7.2 PHY
e
BEIR dts¥i 5 ;;éﬁ /i £ 7 combo
4Lanel: PHY MODE PCIE AGGREGATION
. N 2Lane+2Lane: PHY MODE PCIE NANBNB R
pcie30phy phy@fee80000 ARER - - N peiete H
2Lane+1Lane+1Lane:PHY MODE PCIE NANBBI
ILane4: PHY MODE_PCIE NABIBI
combphy0_ps phy@fee00000 Z\ijlz/% - 5 SATA combo
combphyl ps phy@fee10000 z\ljfg/% - 5 SATA combo
combphy2 psu phy@fee20000 Eﬂﬁﬂ/% - SSATA/USES
#n combo

1.8 RK3588S

RK3588SIHIPCIe®i Nfii #, 241 Laned= il #% F124 7] F Fpcie 2.0 1Lane comboPHY, & ——X R
E

1.8.1 & 23
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R X X

Bt YR 3 dts 9 & 7] A ph
- L PRy DMA  ASPM  MMU
PClIe Gen3 x RC pcie2x111:
. combphy?2 psu 5 ALL =
1 lane only pcie@fe180000
PClIe Gen3 x RC pcie2x112: o
. combphy0_ps 5 ALL V=
1 lane only pcie@fe190000
1.8.2 PHY
IR dts T & S0 % 7 75 combo
combphy0 ps phy@fee00000 P/ A - 5 SATA combo
combphy?2_psu phy@fee20000 P /A - 5 SATA/USB3 combo

2.DTS Bt &

21 BE BB

peiefIAC B AR R BE K], T EAER PRI ERIZRBIFAZL, SN Z AT RC & /I

L. EHISS/PHY R g r )5, MREJFE B EE B RE E M I3 AIPHY , VB #5125 i index Al
phyffjindex A~ — % &M F VLAY, AIRK3588Ipcie2x 110452 X ¥ combphy0_ps;

2. PEHIAS . FBo ] 2 (AIRK 3588 K pcie2x 110 MlIpcie2x 111)H A 1E—ANphy Al ik, %5 &t ERiRL &
“phys”;

3. 1% /EARCH N 75 I & "reset-gpios", %5 M J5 3 I PCIE () "PERSTn"{5 5 ;

4. 9% VENRCT] RS 75 B0 & "vpcie3v3-supply”, %3RS )/ PCIE I " PWREN"gpiofs 5 12 il (1)
fixed regulator;

5. Efilds: fENEPHHIET, 7 EAZ I compatible" AEPHLF X B H ;

6. PHY: pcie30Ophy3tdilane, FIFREH], 75 ZARYE /5 58 IE#EC & "rockchip,peie30-phymode i 3 ;

2.2 RK1808 DTSHZ B

RK1808¥1dtsPC &, Fr 7 (1 LB s AE SDK [ evb RS FRA Vi Bl v LAZ 2, W] UK IR T2 mp A sk
FEUUTC A P9 2595 DLEI7 SR Pdes Hh A8
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2 1l

PHY
W s%EE P T ogw
=3

PCle k- SNl
Gen2 x RC rk1808-evb.dtsi pcie0 combphy usbdrd dwc3
2 lane Hlusbdrd3
PCle rk1808-evb.dtsifIpcie0 1 &N B
Gen2 x EP compatible = "rockchip,rk1808-pcie-ep", pcie0 combphy usbdrd dwc3
2 lane "snps,dw-pcie"; F1 usbdrd3

2.3 RK3528 DTSHE B

RK3528[]dtsHC &, T A [ SL B AT AE SDK levb RS th A VEHI W A2, AT LUK IR 1 3 v A x ik
FEULTC Y 37575 DLEI7 fi P des A8

e B samm REEY  payws F
PCle Gen2 x 1 rk3528-evb2-ddr3- .
RC . pcie2x1 combphy pu
lane v10.dtsi
2.4 RK356X DTSHL B

RK356x[¥1dtsPC &, Fr 7 10 S s(HRAE SDK 1 evbAAHS FRA i il v LA 22, i] DUAR IR T2 A
FEULTC 0 P9 2575 DLEI 7= i Pedes Hh A8

2.4.1 RK3562 dts

2873 B SERLE 245 8% 1 R PHY ¥ £

PCle Gen2 x 1 lane RC rk3562-evb1-1p4x-v10.dtsi pcie2x1 combphy pu
2.4.2 RK3566 dts

B (%o ZSEE P 1 281 PHY i &%

PCle Gen2 x 1 lane RC rk3566-evb1-ddr4-v10.dtsi pcie2x1 combphy2 psq
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2.4.3 RK3568 dts

BEIR ! SERE
7
rk3568-evb2-lp4x-
PClIe Gen2 x 1 lane RC .
v10.dtsi
rk3568-evb1-ddr4-
PCle Gen3 x 2 lane RC .
v10.dtsi
PCle Gen3 #7471 lane + 1 RC k3568-evb6-ddr3-
lane v10.dtsi
rk3568-1otest-ddr3-
PCle Gen3 x 2 lane EP
v10.dts
2.4.4 RK3576 dts
IR R SERE
PCle Gen2 x 1 lane RC rk3576-test1.dtsi
PCle Gen2 x 1 lane RC rk3576-test1.dtsi
2.5 RK3588 DTSHC &

P 881 R
peie2x1
pcie3x2
pcie3x2
pcie3x1
pcie3x2

P i) 881 1

pcie0

pciel

PHY &

combphy2 psq

pcie30phy

pcie30phy

pcie30phy

PHY i 5
combphy0 ps

combphyl psu

RK3588/J4% | 23 MPHY# %, JCIA(ESDK evbAUh AT 55 Py i, 140 B 2 sl 3 AT BC &L R AT
RGN IR 5%

2.5.1 75411 peie3.0 4Lane RC + 2/ peie 2.0(comboPHY) (RK3588 evb1)

i

{

vce3v3 pcie30: vec3v3-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>;

&combphyl ps {

i

status = "okay";

&combphy2 psu {
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status = "okay";
bi

&pcie2x110 {
phys = <&combphyl ps PHY TYPE PCIE>;
reset-gpios = <&gpio4 RK PA5 GPIO ACTIVE HIGH>;
status = "okay";

bi

&pcie2x111 {
phys = <&combphy2 psu PHY TYPE PCIE>;
reset-gpios = <&gpio4 RK_PA2 GPIO ACTIVE HIGH>;
pinctrl-names = "default";
pinctrl-0 = <&rtl8l1ll isolate>;
status = "okay";

i

&pcie30Ophy {
rockchip, pcie30-phymode = <PHY MODE PCIE AGGREGATION>;
status = "okay";

}i

&pcie3x4 |
reset-gpios = <&gpio4 RK PB6 GPIO ACTIVE HIGH>;
vpcie3v3-supply = <&vcc3v3 pcie30>;

status = "okay";

2.5.2 7552 pcie3.0phy#%4324~2Lane RC, 3/*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>;

b s

&combphy0 ps {
status = "okay";
bi

&combphyl ps {
status = "okay";
bi

&combphy2 psu {
status = "okay";
bi
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&pcie2x110 {
phys = <&combphyl ps PHY TYPE PCIE>;
reset-gpios = <&gpio4 RK PA5 GPIO ACTIVE HIGH>;
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";

bi

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

bi

&pcie30Ophy {
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";

bi

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

status = "okay";

2.5.3 7513 peie3.0phy#% 2 A4~ 1Lane, 1~ F PCIe 2.0 1 Lane(comboPHY)

/A
vce3v3 pcie30: vec3v3-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>;

ks

&combphy0 ps {

status = "okay";
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}i

&pcie2x110 {
phys = <&pcie30phy>;

reset-gpios = <&gpio4 RK PA5 GPIO ACTIVE HIGH>;

vpcie3v3-supply = <&vcc3v3 pcie30>;
status = "okay";
bi

&pcie2x111 {
phys = <&pcie30phy>;

reset-gpios = <&gpio4 RK PA2 GPIO ACTIVE HIGH>;

vpcie3v3-supply = <&vcc3v3 pcie30>;
status = "okay";
bi

&pcie2x112 {

reset-gpios = <&gpiod4 RK PC1 GPIO ACTIVE HIGH>;

vpcie3v3-supply = <&vcc3v3 pcie30>;
status = "okay";

}i

&pcie30phy {

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

status = "okay";
bi

&pcie3x2 {

num-lanes = <1>;

reset-gpios = <&gpio4 RK PBO GPIO ACTIVE HIGH>;

vpcie3v3-supply = <&vcc3v3 pcie30>;
status = "okay";
bi

&pcie3x4 {

num-lanes = <1>;

reset-gpios = <&gpio4 RK PB6 GPIO ACTIVE HIGH>;

vpcie3v3-supply = <&vcc3v3 pcie30>;

status = "okay";

2.6 DTS propertyii B
2.6.1 ¥l B dtsH L &

1. compatible = <7>;

AERCE W I H X EPCled DF F AR RCEE L ZEPR

£ XTRK35681E ARCINGERS, 75 EHiC B fcompatible = "rockchip,rk3568-pcie", "snps,dw-pcie"; 1M Ui 5R

==
SoE

EUREPRE R, T 75 B A& A compatible = "rockchip,rk3568-pcie-ep", "snps,dw-pcie"; [FF £ 4T RK 1808

RK3588, ¥ F54H4rk3568F Bk 43l & # urk 1808 Flrk3588 .

2. reset-gpios = <&gpio3 13 GPIO_ACTIVE HIGH>;
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VA EI: IS BE PCle 2 1[ PERSTHE LS 5 NGRS 2N, /e B b
RENZGIM, JFIEHRICE . S INRA TR ok Ae g e B B . A RS IE, WK £ M lanel)
PClefi 7y, A s 73 R B REAS TS s 2 T3 BC B AN ] FIPERSTHE 52k

3. num-lanes = <4>;

AR E T M E BE PCle WA ITAEMY lane Hi, OB RMdtsiHCE, BT ZEE, W
AR I phyH A TN, % SERRAEAFRC &

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

A E . A E R E PCle BT TEAS, 1 RN Genl, 2 R~ Gen2, 3F/”Gen3. T EyER, ILAD
BEOHMx, BN EAFESMEFAEE, RURMESH ZMdsiF i, AR EC— NI T
B, BB PR R R R T B

5. status = <okay>;
DB BT . M E T AR poiedss il 5 7 sURU B Y phy 1 a5 [F B A5 6E o
6. vpcie3v3-supply = <&vdd pcie3v3>

HEEE W HTHCE PCle 4% 3V3 At e (JR N B3 &) (8422 H I S PCTetdifE it 12V R JEAN
SVIHIREA M, LA B3v3I IR J5, 12VEIE—FFEH]). R ZGEN X PCle 4MH 3V3 FE
WS, W ayEE Fros € X —405%F B regulator, regulator FIEC B 1555

Documentation/devicetree/bindings/regulator/.

T BRI R, R RPCIe3. O FEHIAE, — M AT EAMEL0OM AR s A4 Z Sh R0 P (R Ak H S5 )

AR T SPCIe M3V . FTDARCE Tz 5, B T#IASME3 VIt 2 4h, 6T EMININE
AR R B B R . RS, AME RIS T E AR AR B R S
IS A T e 1N EUE, FE B A AR R A b, AE FRVE Y s 4 JE startup-delay-us &
PERIBUE . 53 AMEE X 5% AT LIRS R R 08 AR AR 1T, 7B FRLETT s 4 JE off-on-delay-us @ PEIEUE, R
WE b N HEEER . Lrk3568 91, VEANE B 7] 25 1k3568-evb1-ddrd-v10.dtsi LA ivee3v3_peie i

7. phys

AlERC BT T E A ) 258 H (phy ) phandle 5| A, 364342 i 2% 7T LLEK B 1 2 > phy(WIRK 3588
peie2x 110MIpcie2x111), i ZVE = K2 AR phy 51 I 77 2RI A Z 5+, comboPHY 5 %2 [F] I 45 7€ phy ) T
PR, BT

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

8. rockchip,bifurcation;

AER BT : HARK3568:8 FRFA I E . 1T LlKpeie3x2 )2 Mane $fB0H > 1 lane 1428 il 2% SR A8 FH
HARIECE 7 v 2 dtsH peie3x | Fpeie3x 242 il #% 15 s fipcie30phy #RH 5, F Hpcie3x2fipcie3x 175 s+
#B s rockchip,bifurcation@ M. T2 #1k3568-evb6-ddr3-v10.dtsio 75 MERINIEIL T, peiedx 12 8% Tk
A

B lane0A Hpcie3x2 iz Hil #344 H, lanel 2 Hipcie3x 1M 8 F, AR L iR = JEHE K. 5B
AR, BT AN 1-lane % d  AT[A) I TAE/ERCIEET .

T TR ERFAE R, PCle 3.047 7 B2~ Hlane 5 PN ANEI SN, BT SR A FLJE A2 [F] — sl .
G AN 20K vpeie3v3-supply At B 45 Hh F— Mzl as, 75 02 SR B T 3v3 HL R B AR i3 i 4% 1) 2
T — AR TR AN B IR E WG . I B % vpeie3v3-supply T4 B ¥ regulator it & % regulator-

boot-onfliregulator-always-on.

9. prsnt-gpios = <&gpio4d 15 GPIO ACTIVE LOW>;



AOERCE . T KB T AFTE AN DURAH A L, R 21 2 F P Ok o 1 o R A A
o MRIEPCIe AR EVMISIRY, thgpio MK HFIMER R A W RN . FHIRTRIT SR, TTEK
JNGPIO_ACTIVE_HIGHRAR A i P N E &N o 1055 T T R E AR SR R B AT PCLe3 [ 77
AT PCLe3 17 i, 1k Sepeieds fill #RHTLE I & Aireu stall () R 407 5

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

AER BT . H T E R AH#PERSTENAS 5 W E AR 8], FALCNZF . HAEPCle Express Card
Electromechanical SpecZ 3K, ik 5 FLURFS B BB HPERS T i /N 5 5K M 100ms,  ASFC B I M RK B 3]
BIANBCE 1200ms. A 5N AP TAEESR, AT LIRS %, DASE A #E.

11. supports-clkreg;

AEREE I : {XAE RC mode NERL, EMINCH E CLKREQ# pinctrl iomux A function io &, AR
BB, WFE 5B FAE Mroot port®] N & & MICLKREQHE S th, I H =N IXsh 2 5 1l LA 4
CLKREQ#E 5 I EHAT AR, BN, WRKACLKREQ#ES, WHfroot portit B AA SZHFPM L1
Substates .

12. rockchip, lpbk-master

Rk R A B . R E S X loopback (s 5N, {8 FHPCleds il #3141 i flloopback master i85, 1l4f
TR S B 25 HE A slave i), ARBINEGAIE 9256 & IRX A B T S RIBZIAC B . HIER, Gen3 &l 2% vl it 75 2
Bic B compliancefi X, /4 H] Llloopback slaveB=X. 40 F (5 5L # A B 4 s loopbackillia, 15 HIIX A2 AR
BHRIACE, TE 2050 R B R ) .

13. rockchip, compliance-mode

FBR AR E . JLAC B 2 X compliance s 5 MR, T PCleds il 4% 5 il #E N compliance U iR 0 & 24
i FISMA R B NI AL . X8 — MO S PIAACE 84, B — AN B R R I
X, BB AECE FORTENTIRAC & T ifpreset¥UE . AR AE FISMAJC BN, £ &

rockchip, compliance-mode=<0 0>;; tD%{ﬂﬂiﬁﬁiﬁlﬁ%, %%%@ﬂﬁ*ﬁﬁ*ﬂpresetﬁfﬁ,
rockchip, compliance-mode=<mode preset>; . modelR#EF BN E k1. 2883, AlfRF2.5GT.
5.0GTHISGTIE 5 . (NAESGTHMSGTHL T, presetiI A ZEE NOFI10, 43 HARKRPORIP1OAN [F] B TN
HERHE, TSHHH <X T PCle TXINEH HE XS R 57 .

2.6.2 comboPHY dtsfit &

EE:

o DLUTACE ANE H T RK 1808 combphy i £
o combphy 11 S TR RIMux KR, FHEEREMHRKLR, p. sv u. g7 ilFRPCle. SATA. USB.
QSGMII .

1. rockchip, ext-refclk

R AR E . 5 iEE S IR B U combophy . ERiAcombphy{# FISoCH S 4 5%, A
RK356X M5, w2 [#rk3568.dtsi i1, BRI FH24MHzIN B . B 7 24MHzI B8, 38 Fr25SMAT
100M, 1Y 7 ZiH #assigned-clock-rates = <24000000>% {5 A Ar T AR A . P EBES 88 7 T AR BAR

Fr LMENSDKERINT7 %, {Hcombphy VISR ER 1 ARE8 im0 1 (R I iy N e 56 T SR S 7 A6 H 4b
BRI f AR O SR BRI B 5 %, B AEMR B dts I PCled 1l 4% H it combphy ¥ &5 77 il A rockchip,ext-refclk,
H 77 EEE AR SN A assigned-clock-rates = < 852> Sk 4 8 SRR B A AN HIAER, A998 A SCHE
24M,25M,100M = 4.,

2. rockchip, enable-ssc
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Rk A RBCE el TS B U E X PCLe I F i combphy 4t . BRINEDL T, combophyi H
PHATT R M. W SR 75 EE R — LS EMI ), AT S5 AE X B () combphy 1 RO L B I, TR
SSC.

2.6.3 pcie30phy dtsfit B

1. rockchip, pcie30-phymode

IEBECE I % E Apcie30phy (A SR, HESGHEE, I N4lanedt . EHIATENE

%3%?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 /* P1:PCIe3x2 + P0:PCIe3x2 */
#define PHY MODE PCIE NANBBI 1 /* P1:PCIe3x2 + PO0:PCIe3xl1l*2 */
#define PHY MODE PCIE NABINB 2  /* P1:PCIe3x1*2 + P0:PCIe3x2 */
#define PHY MODE PCIE NABIBI 3  /* P1:PCIe3x1*2 + P0:PCIe3x1*2 */

2.7 RIEREEEEDTS

2.7.1 {RIE10% B

PCIeEH I Fr {5 538, bR VW BHREMSHI pZ 0%, W REIEA DL IXL{KERTO:

EIO
i RCHER EPHER L
P S
PERSTn GPIO%i th $nPOR Whifk, WL E dts "reset-gpios" I
WAKE GPIO(PMU ST Ai%, functiondXZIF M N GPIOH 7 A M LI,
RYHI N . HEPCledss ] 2 i) A7
PWREN GPIOi v Ak, TdEdts "vpcie3v3-supply" I
i ’ . Ll P ] " -
CLKREQ  FUNCTION FUNCTION Ak, SCRFLISSHM# A, EdEdts "supports
clkreq" i
PRSNT GPIOfiI A y Ak, BCE dts "prsnt-gpios" Tl

H i L4 CLKREQf# FIPCleffI functionBh i, 1%(5 SINLISSThAE TR Bl A, &N m] LIAEE, f# F I 203
fndtss B g

FoAt A5 5 #2 M HIGPIOThBE, V52 (Epinctr] HLIHIC & Hypcie function, F A& FI1%1E 2% dtsxh W C & 3
PERST& 52 M ER Lk (55, HAE SR LB H 7 R EEATHCE
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2.7.2 dtsfic B 5 %

JEH E I TIOE S A KR, 105 5 & IEPHY Mindex A, I I FIRK3588 K controller
FIPHY filindex F] BEAN—2, FTUAE TR BE B RO 75 B A E B IX — . XA —SIHg W, JFEd
TRAG U5 B G AT T 3 B A (T PHYY AR5 ) S 6 R B des PR A

AR A B B ORI dts (1 i BOD R

1 BRAEPE TREIHHIAE R T JUAPCle i #, U5 A )2 AP Cledi I i) 73 B 1

2. 1 JE R Hh 2 ) A R AN A5 8 FH B PCLe 54 2% B 2R S PHY i H

3. Wi AT B B 7 R RN I S AIPHY,  £EdtsH A RE

4. T8 i peiediz LS 45 i 2 dts "phy" & M R R Mk 1E A,  Wipcie2x 1 Ind il 4§ 75 £k £
comboPHY H.f5 & APHY_TYPE_PCIE;

5. comboPHY F] fE #lisata. usb. rgmii%s 2 ANFEHilAF LA, 1BV R At 4% i) 2% 75 dts - i disable;

6. i M lphy & 5 A £ F TAER, BCE &7 IEH, Wpcie3Ophy KA 374 & 75 22 1E A e 2 0
s

7. W€ Miiipeiedi L8 FH 1) "PERSTn" (& 5 &M NGPIO,  IEHfC & 2142 il 4 dts 17 51

8. ffisE A hiTpciedzs 148 F (1" PWREN"{5 52 MEANGPIOFE Hil 1),  IEAAEC B 2145 e dts T X ML B B
A] LU #on board 4 [ dts H1);

9. Fit B HoAh A& TAE BT 75 BOREE 5

N B ERK3588 peie30phy & H Al GEA# F i controller, ZL¢AJ7HE Acontroller, #r a7 HENPHY RS, SRy
NERSMEAT T DB PR 42 1) 258 7] LUd I A 545 S BRI, ] DUERAE (TR iz 0t B A 2 15
1Effi. FERKBERK3588 evbl, B 44K 5& — 4 pcie3.0 x41slot, fTPAcontrollerH K] 5£ PCle30X4(dts i 44
pcie3x4), FHAl )14 controller#f A fRiX MPHYEL A1 H -
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U18880
—_—

PCIE30X4

PCIE30 PORTO
DM(EP&RC)

PCIE38_FORTE_REF
PCIE38_FORTE_REF

CLKF
CLEN

PCIE30_POI
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E34 E
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B
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RB201
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—cezeh ~— cade2
[}
FCIE3_AVDD_gva
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PCIE3E
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PORT1
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PORT1 TX3P
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PORT1_RX3P
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PCIE38_PORT1_RESREF

PCIE38_FORT1_AVDDEVTS

(PCIE30_AVDD_1V8

PCIE38_PORT1_AVDDI1VE

RBZEL
H24 - -
L]
lmai& C1815
1UF | 4.7uF
Nl XER X5R CB4B2
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= CBZE:'L =
1
H23 [}
HI CI81E T1813
lﬁﬂrf 4.7TuF
XER X5R
| 5.2/ 18v
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T EZRK3588 comboPHY M H 7] &4# FH Kcontroller, Z1£4J7HE Acontroller, ¥t /7 HE NPHY{E 5,

)

TIHEAN AT T B IR A4 1l 45 T DL A B S Bk AN, ] DURRAE P TR A 0 A 2

H1EM. M FMux0fIPHY (combphy0 ps) TAE T SATARE T, A& TAETPCle;
PHY (combphy1_ps)Hi &-PCle30x1_0(dts#iy % Apcie2x110) A] f T./EFPCletis,

Mux1 1]
L A A BRI R

FeriE ;s Mux2fJPHY (combphy2 psu)At & PCle30x1 _1(dtshi 4% Mpcie2x 1) TAFE Tpeietb 2 H T —A

PCIeM .
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PCIE20/SATA30 Mux@

PCIE28_8_REFCLKP Laz

PCIE28_8_REFCLKN

PCIe20x1_2
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SATA30 HOST PCIE20_1 RXN/SATAS0 1_RA

Controlleri

PCIE28_SATA30_1_AVDD_BVBS - OPCIE20_AVDDEVES
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PCIe3fx1 1 | CIE20_2 REFCLKN
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PCIE20:Genl/Gen2
USE 3208:Genl

PCIE2O_SATAZE_USE38_2 AVDD_1VE
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VCCsVe_SYS

VCC3V3_PIGC 05

T Ug181 'T
1 5 VCC3V3_PCIE30 CLK  RB104 1 2 R %
(] out 0703
C8115 2 8116 8117
im: | | GO ilBuF im:
0402 RE107 1 2 3 0603 0402
| xsR 10K 5% - EN 5P X5R X5R
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1 in en PIN L
:cc1zv DCIN - VCC3V3_PCIE30_P VCC3V3_PCIE30
ug102 0 [}
4.5V<VINC18Y 5 6 L8100 Ty, 2 1
8121 8123 VIN LX Ul 8124 | CBiZ5
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X5R X5R }— —Hanp Y5R 25V XSR ——X5R 0.02R 22pF [ 232K
25v 25v 1 2 4 3 0402 10v 16V RO8OS a6 1%
1206 0402 REYA T EN FB/OUT FB=0.6V coeod’| cose2 1% 50V RO402
— = 10K :LCSHT sveiizse = — ceanz,
RO402 100nF SOT_23_6
PCIE30x4_PWREN_H 5% X5R
\ 16V | rs126
- €402 49.9K
1%
= RA402
vCcC12v_DCIN Q8100 VCC12V_PCIE30 ~
WPM3487-3/TR —
T . o 2 4 3 RE129 1 2 R 1
8131 RBB05
€8130 _L RB130 ﬁ
10uF 100K | ce1se 8133
X5R RO402 10uF 180nF
o v 0402 5% FOT22 ——yep XSR
1206 B o v ] sy
= 1206 €402
RB136
10K =
RO402
o 5%
/ ™
PCIE30x4 PWREN H R8141 1 2 1|7 gsie1
10K 5% l ssese
RO402 Rel4z | SOT_23
51K
RO402
o 5%

2.8 Wi-FitsH 15 %W 4 5 Y 451

M T Wi-Fifi gt — B APCIe2.011, HAL A combphy B A1k 2R 7%, HH AP IRIRME, &
R G HAR R A AW RAAR, AL B — DB M R ETEs, HNES%.

1. BFIRHEE, FEEEWI-Filipr# F ifcombphy. combphy i S F R IMuxK R, EHREREH
KZ, ps s« us QAR RPCle. SATA. USB. QSGMII. VALK A, Wi-FIZ#EH T PCles
SATAE I JPCIE20/SATA30 Mux0 I, [Kl HKAC B [ )3 1% & combphy0_psi 54

o
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PCIE20/SATA30 Mux0
PCIE2(:Genl/Gen2

SATA30:Genl/GenZ/Gen3

BCIEZO_(_REFCLER
BCIEZ0_0_REFCLEN

PCIe20xl 2
1Lane (RC) --T(1L2)

FCIE20_O_TXF/SATAID 0_Tx®
FCIE20_0_TXN/SATAID_0_TxH

SATA30 HOST
Controller(

MUK

FCIEZ0_O_BXE/SATAI0_0_RXP
FCIEZ0 0 ROO/SATAID_O_RXN

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

SATA30:Genl/Gen2/Gen3
USE 30:Genl

PCIe20xl
1Lane (RC)--J(1L1)

1 FCIE20 2 TXF/SATAID 2 TXPfUSEIO_2

FCIE20_2_THN/SATAI0_2_T)GN/USEIO_Z

SATA30 HOST

bl
= FCIE20 2 RXF/SATA30 2 RXF/USBIO_2
Corrtrollexd = FCIE20_2_ RN/ SATA3D 2 RioN/USEI0_2
USB30 HOST
Controller2
FCIEZ0 SATAY O AVDD OVES
Power PCIEZ0_SATAMD DSEIO_2 AvDD_OWES

FCIE20_SATRIO_0_avoD 1w

FCIEZ0_SATAID_DSBI0_2_AvDD_1vE

2. R s,

3. Fwifi_reg_onfE 5 Mwireless_wlan i s 2IPCle 3.3v FLYFEFZ 6] 5 i
4. WERWi-Fihi 2L L xR,

142 TE20_O_FEFCLEP  [98]
EZH TE20_0_FEFCLEN 98]

|84l eeeresn_o_Tie
ELH TE20_0_TiON

2 TE20_0_FAP
Lt BCIEZ0_0_Ri

[%8)
[%8)

[%8)
[94)

CLK Differential Pair:
100 Ohm10%

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

FreTeeesssssssssssses 1
| Note: !
If not used: :
]

]

\ Signal:leave floating
| Power: Tie to VSS

| Note:

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

i PR 21 tt.combphy Dy B 1O HAt £ 25 75 s 5G HAT, B R4S 5 T30

1522 ”RC mode PM L1 Substates S fF“&= 5.

5. WA WI-FiTs Bl E M BRI RE, 75 B IR wifi reg on’s IZEARHRIS fREF T HF,  wifi_host wake

ERER B AW PMU 10 A7 AL rp Wi B 4%, FARBEPH R AN IE e iR i

ST

SDK KA A% H1 ) (Rockchip Developer Guide Linux WIFI BT CN.pdf) #5¢#& 4.

vce3v3 pcie20 wifi: vec3v3-pcie20-wifi {

*/

regulator-name
regulator-min-microvolt =

regulator-max-microvolt =

compatible = "regulator-fixed";

enable-active-high;

+

+
+
+
+
+
+
o /*
+
+
+
+
+
+
+

i

pinctrl-0 =
startup-delay-us =

vin-supply =

<5000>;

<&vccl2v _dcin>;

wireless wlan: wireless-wlan ({

}i

compatible = "wlan-platdata";
wifi chip type = "ap6275p";

pinctrl-names = "default";

pinctrl-0 =
WIFI,host wake irg =
/* ER:
WIFI,poweren gpio =

status = "okay";

+&satal {

"vce3v3 pcie20 wifi";
<3300000>;
<3300000>;

<&wifi poweren gpio>;

<&wifi_host_wake_ irg>;
<&gpio0 RK PAQ GPIO ACTIVE HIGH>;
KEMFEER Bl reg onfl, AwiriIREIREH */
<&gpio0 RK PC7 GPIO ACTIVE HIGH>;

* wifi_reg on fEffvbat. vddiokiE/5 4 e, fEreset-gpiosHifiiE, HrLA
* JREIPCTe M HLYE Y S A R T, 5| Hwifi poweren gpios



+ status = "disabled" /* sataOLpcie2x1128H  combphy0 ps, THEHIREEH */
+}
+

+&combphy0 ps {

+ status = "okay"; /* HifkphyiFiE */

+}7

+

+&pcie2x112 {

+ reset-gpios = <&gpio3 RK PD1 GPIO ACTIVE HIGH>;
+ rockchip, skip-scan-in-resume;

+ rockchip, perst-inactive-ms = <500>; /* ZHEWi-FitiHAFW, EHPTT#PERSTENLHTH
*/

+ vpcie3v3-supply = <&vcc3v3 pcie20 wifi>;

< status = "okay";

17

&pinctrl {

wireless-wlan {
wifi poweren gpio: wifi-poweren-gpio {
+ //PCIE REG ON: 4-WHECE K 4r
+ rockchip,pins = <0 RK PC7 RK FUNC GPIO é&pcfg pull up>;

3. menuconfig fc &

L it EH ORI N ECE ST T, J7 IR PCle AHKDIRE

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 DW=y

CONFIG_PCIE DW_HOST=y
CONFIG_PCIE_DW_ROCKCHIP=y
CONFIG_PCIEPORTBUS=y
CONFIG PCIE PME=y

CONFIG GENERIC MSI IRQ=y
CONFIG_GENERIC_MSI TIRQ DOMAIN=y
CONFIG IRQ DOMAIN=y

CONFIG IRQ DOMAIN HIERARCHY=y

2. f#ifE NVMe &% (B IL7E PCle i) SSD), PClef#4#:AHCI# % (SATA) , PCle:#USBX %
(XHCI) ¥ 2 AEER W config T HF,  WUEHIN . HARFALRL &I W LRI, WiFiSEE BATHAAE L
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

Rl vt ], BROAWIZILSCH drivers/ata/ahci.c FH8IR N BIPClefk HESATA B %, HEHH MM HR IR s X
BRI SCHF

4. SMEEPTI BT K

RKH43 8 1 IIPClefz il 45 SCRFEPRE L, 7 LUK 7 TF R AR HEPCle EPF 7 dh, STXTEPTHRERI LI, 52
# A4 (Rockchip Developer Guide PCIE_EP_Stardard Card CN) .

5. RC mode PM L1 Substates X ¥

AT RK E988 K e i 4 #8343 PCle PM L1 Substates, 1] LUEE I PM L1 Substates BhfE 32 1
X EEHE— B AL .

s, W H ARSI A AN SR PM LI Substates 138, JUHUR FMRBET A slot SME AL & 4%
£, V52177 J8 PM L1 Substates D, 582 B Tk 1w TAE.

PM L1 Substates 37 3 ) i 14 8 2% ¥ it
e RC CLKREQ#. EP CLKREQ# XU H.I¢
hd ﬁlﬁﬁlﬂ)ﬁ

o NS HEM B TS, W LA R CLKREQ# #2 N\ CLOCK_GEN OE, 1 CLOCK_GEN OE N&f
B, WU RLEA N A 2
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Component A
Downstream Port

El Exit Link PM
Detect Control

PLL
Rx Tx
I ‘ ‘ - I
| |
i | REFCLEKA
CLKREQAg#
| CLOCK
= 1 = 41 N GEN
T T CLKREQB#
! REFCLKB
' 'K |
Tx Rx
Cink PM ETExit PLL
Control Detect
Upstream Port
Component B
ZABRINRE

K RGN PM L1 Substates

o dts R¥IN “supports-clkreq; J&
o WK% E CONFIG PCIEASPM POWER SUPERSAVE=n

ARG FFJ5 PM L1 Substates X ¥
o Tfiik RC/EP #83C#F PM L1 Substates, FHRCH)SCHEIF i A 25 [ i85y TR A 24 % 11 Z ASPM— 42,
(AL CLKREQ# f55: ik 74 “PM L1 Substates S¢ (B8 1 i B 11
WAL E CLKREQ# /55 : % B CLKREQ# iomux 4 function io
BRI B P ) 2% 7 RN Ysupports-clkreq; JE 1, VEAHS % "dts W HCE I 11" %5
FFJ& PM L1 Substates 3 £¥:

o Jiikl: WH%ZALE CONFIG _PCIEASPM POWER SUPERSAVE=y
o Jjik2: H4rAMEAN WIFL, SCHFERE)HEERE PM L1 Substates

AR
o WURATHARATE UL B RN BB T WL Z B, PCle link AT RESIEA R HORAS, TCiLMemE



o AEMHINNAZIERD NECHAIY, BESCHF L1SS #M T commit e18dfa93 PCI: rockchip: dw: Support PM

L1 clock removing

6. N1 DMATEST

FEHEATIT R AT AN H FRPCleffil 482 13 SCRFDMAALS, VRS <ty BLIR Y 4 &Y .

RK PCle DMA# LT A #%module_parat/L il (FJMIAHLH], HEZESKILinux dmatest, 7] LAKE TZHELL3E—
B SE A% R [FIPCle DMARF

P A% R A SR
Z/DAE LUF AL, InTEiEIERML S SRR T
commit a7c40cb119703e566d9d5befb8cla7b0533dd7b7

Author: Jon Lin <jon.lin@rock-chips.com>

Date: Tue Jan 17 17:46:48 2023 +0800
PCI: rockchip: dw-dmatest: Suppport rc dma

1.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: I9016c328c08£f220772e487¢c7c796b8898d74ael0

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

CONFIG_PCIE DW DMATEST=y
CONFIG ROCKCHIP PCIE DMA OBJ=n

BRI
PCle H.ERFEAL.

o FFHATIEERK RC - FPGA EPI S
RKA MM {352 WRK RC (RK dmatest it &) -RK EP (RK i f7 BB ED

el

o MPS LN 256B
o RC EP#B% Ereserved memory, #iX7E0x3c00000070 B 64MBIM i A7 CIRER AL & ikt
o UK P HAD TG K 1) PCle 5] 4%

W

Ve Z%: pcie-dw-misc-dmatest.ciRig

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);
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MODULE PARM DESC(cycles count, "how many erase cycles to do (default 1)");

static bool irg;
module param(irqg, bool, 0644);
MODULE PARM DESC(irqg, "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)");

SEf| 21 RC¥ 4, channel 0, S%UE, FHIEHZIMB, 7E¥R%E1000, local Hitik0x3c000000,
remoteftfi-0x3c¢000000:

echo 0 > ./sys/module/pcie dw dmatest/parameters/test dev
echo 1 > ./sys/module/pcie_dw_dmatest/parameters/is_rc
echo 1 > ./sys/module/pcie dw dmatest/parameters/chn en
echo 1 > ./sys/module/pcie dw_dmatest/parameters/rw_test

echo 0x100000 > ./sys/module/pcie dw_dmatest/parameters/size

echo 1000 > ./sys/module/pcie dw dmatest/parameters/cycles count
echo 0x3c000000 > ./sys/module/pcie dw dmatest/parameters/local addr
echo 0x3c000000 > ./sys/module/pcie dw dmatest/parameters/bus_addr

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

SEf| %2, EPW4%, channel 0/1 CUZRFEFRIBTIZAT) , S5 HIE, FIRFIEESKB, #EIAKE10000,
local Hidi: 0x3c000000, remote Hilk 0x3c000000:



echo 0 > ./sys/module/pcie_dw_dmatest/parameters/test_dev
echo 0 > ./sys/module/pcie dw dmatest/parameters/is rc
echo 3 > ./sys/module/pcie dw_dmatest/parameters/chn en
echo 3 > ./sys/module/pcie dw dmatest/parameters/rw test

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

echo 10000 > ./sys/module/pcie dw dmatest/parameters/cycles count
echo 0x3c000000 > ./sys/module/pcie dw dmatest/parameters/local addr
echo 0x3c000000 > ./sys/module/pcie dw dmatest/parameters/bus addr

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

7. % I R R

7.1 BELMEAER, AR lane Z [AIGEH LR ?

g Faf AR, RC # lane[1-4]5 EP/switch ) lane[1-4]BE X5, J& THEA M UAT N, BAEAR T EL
) 8

/

7.2 [A—4 lane K ZE 5 SREERZR?

Ebin RC /Y lanel ) RX+ 5 EP/Switch ) RX-X M, TX+Y EP/Switch f TX-X M. 3# RX 1E XM,
TX IEfXT NN, B ? g ol U{TEE, B EAFEBRGIMIEE. PCle FERIPR S
CEHE T XA E N

73 PCleE O R B X R HE S H?

RKGE I8 73 PCle HU AT LSRR 72 A G IEDIRE, 5SS 7 IR A" 5711, BAATRES R Mldts it
g

7.4 PCle 3.0%% 0 > ¢ W LL B $h i AR5 2
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PCle 3.0 FPHY 3 Frfar N IR A =0 AT L2 HCSL, LVDSE#H HAhZE 2155,

LI

Power Supplies:

validation

R 2 PHY 1 FE A7 RN

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

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

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

For PCle, follow the CEM specification requirements

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

clock

7.5 =5 T EPCle switch? S BEREHE?

Fg E R, AFEEARMANT, HIRHEHRESR. N TR, SRR AR, fEE R A
EVB_F361IF 5 FR 0
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7.6 £ R GE QA e P 28 5 BEE RIS RISR R ?

PARK3568:: F 1 :

PCle2x 1 #% | #4845 7 5 4 FC I BusHi bk /1 T-0x0~0xf, PCle3x 145 il 4% 45 41 % 43 Bic i) buskitik /1 T
0x10~0x1f, PCle3x247Hl| § 25 4853 I Ibus bl A T-0x20~0x2f.  Mlspeiffi i ({5 & AT LA 2]
FHEA IR Mbusiibl GEfD) , BIAIHEX KR, 58 ZFClass2 W4 KA, 28 =%VID:PID.
ClassZKBE S F https:/pei-ids.ucw.cz/read/PD/, | VIDFIF= FiPIDIE S35 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

BATAT LR BN H 28 PR T 160bus KW 45, MURE R MEH] 2 T I L1645 (&
switch), —fZ ] DL R 7R oK, Dalise ml DABGE T Ui . an iR e 7 E UL, 158 rk3568.dtsiH =~
i) 4% (bus-range /) lic, HSUHIRAZEEE . 746, HEbus-rangeld 3 E % % FIMSI(-X) RID[X [H] 2%

1k, 152 msi-map .

bus-range = <jCihihiht FEFR LS

msi-map = < bus-range I HELMEHNE << 8
&its
bus-range TR HINE << 8
bus-range P/ EHIS L SE << 8>
{5 iTbus-range 1 % 40x30 ~ 0x60, R} i 4 il #4 T i 5 4 73 e frybus i JLOx30 £10x60, &£k & 4 0x301
MBI AEE msi-map = <0x3000 &its 0x3000 0x3000>

I ZEHE, H— & BARE =AM 5] 28 fbus-range flmsi-map EANE &, Hbus-rangeflmsi-mapHH FiE AL .

7.7 T4 B B PCLe ¥ 2% I B R AR 2

TH S IR 55 #5 A lspei LH, $iATIspei -vvv, BN 5% 1 linkStat BRI ] A5 . H 1 Speed ik &,
WidthBl Mlane$ft. 075 ZMT HARE S, HARERIIE, SNHEE.

7.8 UIAT i XE SoCEF X PCle s 25 1] 43 AL FIMSIE A MSI-X$ & ?

SoCE T BENPCle s % 1] 43 (1) B0 B P Wiz ) 23 ) YR b g o N1 38 1 NI &
RK1808/RK3566/RK3568/RK3588 7] 43 Fitl FiIMSIER # MSI-X s $39 72655351, RK3528/RK3562/RK3576 7]
S FIMSIEL Z MSI-X A HE 8.
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7.9 BB X #FLegacy INTF I ? WA & 8 F Legacy INTA ~ INTDH]
o b7 ?

Y Fflegacy INTJ530. {HLinux PCleth SR BRIN IR e ZMSI-X, MSI, Legacy INT, Rl & i 65 1% #%
Az HiBLegacy INT. #HIHRNAT E, 825 W% H Documentation/admin-guide/kernel-parameters.txt
Y, HH"pei=option[,option...] [PCI] various PCI subsystem options."##i& T AJ A7Ecmdline H 5 IMSI,

| 22 SRR 22 2R 1 H Legacy INTZrFCHLA] . PARK356X % 516 ], w{E
arch/arm64/boot/dts/rockchip/rk3568-android.dtsif cmdlineZ  Hp A4S I — Wipci=nomsi, 3 = B /5 Wi =
T REIT:

bootargs = "...... pci=nomsi ...... W

AR INETh,  WIspei ~vvy AT BA B 1 1% 4 FUMSTRIMSI-XES 2 4b T 5% MR 5 (Enable-), T4 7INT A
HRlr, PR E80. cat /proc/interrupts U] 2 A F80 H K KR 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

7.10 & F XA BARS A b A £ K ?

RK1808
& 2% 15 3% BARGE 45 Hb hi KE % 3% BARGEE 25 b 1k KE
PCle2.0 - - 0xF8000000 64MB

RK3528
£l T 3 BARGES 44 H 1k KE {1 %% BARGE £ Hb il KE
PCle2.0 0x100000000 1GB 0xFC000000 32MB

RK3562
¥ 5 2 15 3 BARGES 44 Hb 1k KE 1% %% BARGE £ #b i KE
PCle2.0 0x300000000 1GB 0xFC000000 32MB

RK3566/RK3568
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& ) 2% 15 % BARGE 45 Hb ik K E 1% 3% BARGE 45 Hu bt K E

PCle2.0 0x300000000 1GB 0xF4000000 32MB
PCle3x1 0x340000000 1GB 0xF2000000 32MB
PCle3x2 0x380000000 1GB 0xF0000000 32MB
RK3576
1% 2% 5 i BARGES 46 # 1k KE 1% %% BARGE 45 Hb 31k KE
PCIe0 0x900000000 2GB 0x20000000 16MB
PClel 0x980000000 2GB 0x21000000 16MB
RK3588(s)
i 15 5 BARGS 46 #b ik KE % 3% BARGE 44 Hh 1t KE
peie3x4 0x900000000 1GB 0xf0000000 16MB
peie3x2 0x940000000 1GB 0x£1000000 16MB
peie2x110 0x980000000 1GB 0x£2000000 16MB
peie2x111 0x9c0000000 1GB 0x£3000000 16MB
peie2x112 0xa00000000 1GB 0x£4000000 16MB

PClet% il 3% L FF i K 164-bitlBARZS (8] W L&, FHrh4MERLE =S E. 102 (B AIMEM 2 (] L X ik
B, HMEMZ [A) RS2 FEFE D) RE

7.11 MR CPUBATEI M MR T, AN SEBLBARZS [8] f) 15 1] 2

BRURAET, & A PClet= il 2% 73 Fic FIBARZE A4 T8 th 3247 F- 1k (1 kb B o (HRFRAT TS0 A Tl 32
AP B — A BARMME, SRR A AR BIR G B0, RK3568:85 Fr &A% il 2% B A BAR MY
H32MB, RK3568(1CPUIBATE32A M b AR T, I FRATTR % 3 A Hidik 2 [ AN PCle 15 U
rangesiE AT EFT AL, DL R W CA&B SN E 2B IMB, 10778 IMBH132-bit MEM ¥ [6]30MB:

&pcie2xl {
ranges = <0x00000800 0x0 O0xF4000000 0x0 0xF4000000 0x0 0x100000
0x81000000 0x0 0xF4100000 0x0 0xF4100000 0x0 0x100000
0x82000000 0x0 0xF4200000 0x0 0xF4200000 0x0 0x1e00000>;

&pcie3dxl {
ranges = <0x00000800 0x0 0xF2000000 Ox0 OxF2000000 0xO 0x100000
0x81000000 0x0 O0xF2100000 0x0 O0xF2100000 0x0 0x100000
0x82000000 0x0 O0xF2200000 0x0 O0xF2200000 0x0 0x1e00000>;

&pcie3d3x2 {
ranges = <0x00000800 0x0 0xF0000000 0x0 OxF0000000 0x0 0x100000
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0x81000000 0x0 OxFO0100000 0x0 OxF0100000 0x0 0x100000
0x82000000 0x0 0xF0200000 O0x0 OxF0200000 0x0 0x1e00000>;

WA REES A EIRAN, AT SH R T PCledtuhit 2 7 e B 1A K #87) «

7.12 WA B F & 4 AL AN I CPUB ML LE DL &2 PCle busigi bk, B
F ana] X R 2

fifi Flspeitir £ 1] LLE B 4% 15 & CPU M iE DL K PCTe busig 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 a6 f1 06 04 10 00 03 02 08 01 00 00 00 0O
10: 04 00 90 80 00 00 0O 0O OO OO 0O 0O OO OO0 00 0O
20: 00 00 00 00O OO 0O 00 OO OO 00 00 00 86 80 Ob 39
30: 00 00 0O 00O 40 00 00 00 OO0 00 00 00 72 01 00 00

BATATLE LR, A A M5B I CPU I £ 0x380900000; CPURF 75 Ehij a4k, AT DL EL#E 1Oy
A 8¢ % devmem i 23 HL0x380900000. 1] 0x3809000003X 4~ CPUIH M1 11k %} 7 () PCle busig i, 7] MPCle
S EIIBAROMHE (A2 0x 107 46 21 0x 14 4 1E) 32 H1“04 00 90 80, B[ ZH0x80900000 (KA 042 7% 1A It
BARFIZER N64bit MEM) o [K I 24CPU & Hi 7 11 0x380900000iX% ANCPUIS ML, PCTe ) bk 4% 45 IR 5%
(ATU), @i E foutbound &, A LA H10x80900000iX 4ANPCle busik i, M i SEELCPU; ] E
PCIesM & A5 S o

T T R 26 R AErk3568.dtsi A 5 X, FATTLhpcie3x2 i :

ranges = <0x00000800 0x0 0x80000000 0x3 0x80000000 O0x0 0x800000
0x81000000 0x0 0x80800000 0x3 0x80800000 0x0 0x100000 IOZ[H
0x83000000 0x0 0x80900000 0x3 0x80900000 0x0 0x3£f700000>; MemoryZs ]

FIANFA T 55 FIMemory B I TE A /3 FL I L. B BL0x830000007 B itk memory Bt N64-bit non-prefetch
[A] o

0x3 0x80900000 4% F 43 it (I CPUE HliE, - EI0x0000000380900000; 0x0 0x80900000 443 it () CPUIZ i -
Fr %t N2 FIPCle busigthdit, EF0x0000000080900000; 0x3£700000 memory B 18 K /N,

KIH.CPU K H BICPUIS I ] ik 5 % 3 5 U PCle busig bk 7275 0x300000000 1 e 55 %, IX B4 s 5=
RTEMEM: EHATUE 381k

K2 E I E TR, W 2H MRk TPCletthil 2 At B AR #8 7)o
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7.13 QfArx T A BER BT E R EE L E ik ?

PN FEANSCRFER A GACHE, BT DAATAT Q00 9 s 75 SR U 0T 0 i e AT EE A2
(1) e T BELEAN [P Bt Bilbar 2% (8] A2 1K ;
(2) T AR J5 BEAT 15 2k S 4t 5

(1) RNl E S EEAS, HETRAIEIBDEN01: 00 . 0N A
console:/ # /data/lspci -k
00:00.0 Class 0604: Device 1d87:3566 (rev 01)
Kernel driver in use: pcieport
01:00.0 Class 0c03: Device 1912:0014 (rev 03)

(2) ME&HTremovetlE, WH BN ML R UKL EIIETpcie driver RYIIH
console:/ # echo 1 > /sys/bus/pci/devices/0000\:01\:00.0/remove

[ 30.624938] xhci hcd 0000:01:00.0: remove, state 4

[ 30.624985] usb usb8: USB disconnect, device number 1

[ 30.625741] xhci_hcd 0000:01:00.0: USB bus 8 deregistered

[ 30.626115] xhci hcd 0000:01:00.0: remove, state 4

[ 30.626142] usb usb7: USB disconnect, device number 1

[ 30.640977] xhci hed 0000:01:00.0: USB bus 7 deregistered

[ 32.055886] wvccbv0 otg: disabling

[ 32.055920] vce3v3 lcdl n: disabling

(3) ATHHKREER, HiER&CalkEams 1
console:/ # /data/lspci -k
00:00.0 Class 0604: Device 1d87:3566 (rev 01)

Kernel driver in use: pcieport

(4) RELKESTR, "R IHFRL L, PATEHRERE 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 O: assigned [mem 0x300900000-0x300900fff
64bit]

[ 33.222606] xhci hcd 0000:01:00.0: xHCI Host Controller

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

[ 33.225468] xhci hcd 0000:01:00.0: hcc params 0x00284leb 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 hcd 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 hed 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
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[ 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

7.14 PCle#M ¥ 2 Hfunction 2R 3 147 &b ¥ cache — 14 ?

HRHEPCler i SnoopMINo SnoopHJ5E 3, Ahilal FAHL RGBT U5 A3 K, HTLPAL T 215 B No Snoop & Pt
B, RFAE R T ENLR G R B 58 icache— B I 4EH

No Cache

SnoopfiL Coherency 2K ! S &

TEH R iEcache— Cfgfd, /O, Messagefld, MSI(-x)H

0 Snoo . .
P s DB N0

L 5 Z‘ N
1 No Snoop ﬁgjﬁzﬂ 41 cache ]

MANER B ENENNAZITLPE, #HNo Snoopfii N0, HANFENRG G, RCEKE TS NMHhEZ
HIENFHAMCPURcache N . E A%, W TR BEASIES NVBE NG, NTE S A LI ZFHCPUBAT
invalidate?{E .

AN R N ENL A7 BUEHR T IR AR TLP AL, 45 H:No Snoopfiz 40, JRCHKiS & iy CPUH
cache, 5 iZTLP L A edi 7 bt /& 5 A LA CPUGAF . 2, WIFEIUEHE 2 BT HEAT flush# A

RKV G 34085 Ak R HA 2 FF Snoop !, 45— 1% No Snoop W 14bHE . K HIZ 4T (i function 3K 2 75 2
HAT4EY cache—F1 . L HFFSnoopdSHU 1), 5 A AT LARIEcache—E( M.

A X #FPCle cache— R F & X PCle cache— B HEHIF &

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

7.15 B X FFPCleik %1 Fibeacon /5 s\ Me i 3 5 7

RKFEARTEEL2MPIRA R, HPCleid % K itbeaconiif Fi%., WG MEETE R, i FI#WAKE(S &
2 EGPIOME BRI 5 205 B
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7.16 0@ T 474 MRK PCle EP & A2 MSIH W 2

D HTEA A -

o RCHIEPHSSZ##I-{# HEMSI cap, RK RCFIRK EPZRIA CL# GEMSI cap
o RC LiZfTEPIffunctiondkzl, I HiEmsi

RK PCle EP client? 77 #$PCIE_CLIENT MSI_GEN_CON 3 £ fil A MSIFHF T,  32bits 25 77 #7351 % M 324
msi F1H7, PARK3588 4% :

io -4 OxFE150038 1

Rtz fh, EIE

o ¥ Houtbound atu, CPUE & #memory write
o SUEIDMAE K #ememory write

FoAdn 15 B -

o FPCRAEHE—AMSIFW, FliEHELinux R Windows 248, F-EZPC BIOSHZ & [RH], 41

o Intel BIOSKEME f2 VT-dIiT &
o Interrupt remapper support
* RK3588 RC_Efig H11i 32 MSIH i

7.17 W38 it 454 MARK PCle EP & A2 MSI-X 7 ?

J5 3
PCIE L A1 (IMSI-X capi 5 BARAMC & MSI table

RK356852 15

# INEIRS) Ems iz E FIRE, A& IHAT LT Pk 2 i LB FIMSI-Xtable
io -4 0xfe280270 0x10001 # WX JFE 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
£63000c0: 00000000 00000000 00000000 00000001
£63000d0: 00000000 00000000 00000000 00000001
£63000e0: 00000000 00000000 00000000 00000001
£63000£0: 00000000 00000000 00000000 00000001
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# BT AL SEARA MsT-x #ORE], a@Ed IR Ak MST-x

# WHEBA outbound, BRIARK EP outbound MCE CPU addr A 0xf0000000, AN Kz), &
W N 58 Bar outbound AiE

io -4 0x£6300014 0xfee00000 # TEMBTHEN io -4 -1 0x100 0x£5300000 HyiHhik

io -4 0x£6300018 0x0

# filk 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

RK35885E 45

# INEIESNE msix FLERIRE, MREmHPITULFFFZm ST LGSR MSI-X table
io -4 0xfel50270 0x10001 # WHKFFJE Dbi writeable

io -4 -1 0x100 0xf£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
£53000d0: 00000000 00000000 00000000 00000001
£53000e0: 00000000 00000000 00000000 00000001
£53000£0: 00000000 00000000 00000000 00000001

# BT HANLSEARM MsT-x #ORE], a@Ed bR A MST-x

# WEKH outbound, BRIARK EP outbound ECE CPU addr N 0xf0000000, JMHRRRKeksh, 2
B NIZEEO %S Bar outbound HLE

io -4 0x£5300014 Oxfee00000 # FBIAFIER io -4 -1 0x100 0x£5300000 Hititihk

io -4 0x£5300018 0x0

# filk MSI-x

io -4 0x£0002004 0x24
io -4 0xf0008004 0x24
io -4 0xf0001004 0x24
io -4 0x£0002004 0x25
io -4 0xf0008004 0x25
io -4 0x£0001004 0x25
io -4 0x£0002004 0x26



io -4 0xf0004004 0x26

7.18 045 B4 in32bits-np B 5 kit 2 8] 2

HER

PCle mmio%¥ [8] ACPU K EEPClefL 4 Mt ith bk 4% 18] , #FEMibk%H, Dram NS B S, &4 PCle
Pas ) 98 L FH i mmio 23 18], 1 H A32MB 32bitsHhidil 2% (6] #11GB 64bitsHiilk 23 7] .

PCle range HCPUV; [ #uhi FIPCLE R # b il 2 [A] (X eSS, PCle range 3 I ) Ji U] -
o IS5 DramY)H LA GEE S, B REPHDMAMMIEREL S EV7 W H# iR, FTLL;

o BRI HE 2 Be AE X R PCled il #smmio¥) 3 b,  5PCle mmio?s [6] —— X i
o ¥R/ E32bits-npid itk A (E], EANES A HANPCIeds H 2 mmio¥) B Hb ik
o kLR 7 £ 32bits-npli kb 2 F], ¥ reserved 4GB N memory 7 [ fifidk — b 43 ic

AR B SE M IA, BIRK35887941:

[ 5.325570] pci bus 0000:00: root bus resource [mem 0xf0200000-OxfO0ffffff]
# RC 14MB 32bits-np mem

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

pref] # RC 1GB 64bits-pref mem

W . BRIA 2 32bits-np %S 6] S 2
log:

[ 11.646077] pci 0000:01:00.0: reg 0x10: [mem 0x00000000-0x00ffffff 64bit] #
Dev/iJEFER26MB 32bits-np, BWASXFFiRK32MBAE (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 O: 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]

fBRANT 2%
27 TRM #ijik PCle LI A7 25 18], R HTHE Friskmem range B Y«

Sf1: RK3588 peie3x4f£4240MB 32bits-npW i 25 [AIAC B, &2 #%rk3588.dtsixf B 11 mirange & 144 :

ranges = <0x00000800 0x0 O0xff000000 Ox0 Oxf0000000 0x0O 0x100000
0x81000000 0x0 Oxf£f100000 0xO Oxf0100000 0x0 0x100000
0x82000000 0x0 0xf0000000 0x9 0x00000000 0x0 0xO£000000
0xc3000000 0x9 0x10000000 0x9 0x10000000 0xO
0x30000000>;

Sf512: RK3588s peie2x 1125 1240MB 32bits-npH i 25 [HIFC &, Z XM #rk3588s.dtsiit 877 sirange & 14
A
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ranges = <0x00000800 0x0 0Oxff000000 0xO O0xf4000000 0x0 0x100000
0x81000000 0x0 0xff100000 0Ox0 0xf4100000 0x0 0x100000
0x82000000 0x0 0xf0000000 Oxa 0x00000000 0x0 0xO£000000
0xc3000000 Oxa 0x10000000 Oxa 0x10000000 0xO
0x30000000>;

SEHI3: RK3588 peie2x 11012 14240MB 32bits-np B 2= [AIAC B, &0 A % rk3588.dtsif B 11 sirange & 1
A

ranges = <0x00000800 0x0 0xff000000 Ox0 Oxff000000 0x0O 0x100000
0x81000000 O0x0 Oxf£f100000 0xO Oxf£f100000 0x0 0x100000
0x82000000 0x0 O0xf0000000 0x9 0x80000000 0x0 0xO£000000
0xc3000000 0x9 0x90000000 0x9 0x90000000 0xO0
0x30000000>;

S5I3: RK3568 peie3x2f2240MB 32bits-npf i = (A B, A2 2N #rk356x.dtsixf B 11 mirange & 144 :

ranges = <0x00000800 0x0 O0xff000000 0xO O0xf0000000 0x0 0x100000
0x81000000 0x0 0xff100000 0Ox0 0xf0100000 0x0 0x100000
0x82000000 0x0 0xf0000000 0x3 0x80000000 0x0 O0x£f000000
0xc3000000 0x3 0x90000000 0x3 0x90000000 0x0
0x30000000>;

SEfl4: FETS240 157 503000000040 (256 MBS P AE,  FMbci BB R (N fE T RS -

diff --git a/arch/armé64/boot/dts/rockchip/rk3588-evbl-1p4.dtsi
b/arch/arm64/boot/dts/rockchip/rk3588-evbl-1p4d.dtsi
index alO0dad37f9cf..dlbl6el3c459 100644
-—- a/arch/arm64/boot/dts/rockchip/rk3588-evbl-1p4.dtsi
+++ b/arch/arm64/boot/dts/rockchip/rk3588-evbl-1p4.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 0x30000000 0x0 0x10000000>;
}i

+ 4+ 4+ + + + + + o+

}i

&backlight {
diff --git a/arch/arm64/boot/dts/rockchip/rk3588.dtsi
b/arch/armé64/boot/dts/rockchip/rk3588.dtsi
index ad414c61£fd38..096£16740ell 100644
--- a/arch/armé64/boot/dts/rockchip/rk3588.dtsi
+++ b/arch/arm64/boot/dts/rockchip/rk3588.dtsi
@@ -601,10 +601,11 @@ pcie3x4: pcie@fel50000 {
phys = <&pcie30phy>;
phy-names = "pcie-phy";
power-domains = <&power RK3588 PD PCIE>;



= ranges = <0x00000800 0x0 0xf0000000 Ox0 Oxf0000000 0x0O 0x100000
= 0x81000000 0x0 O0x£f0100000 0x0O 0x£f0100000 0xO0 0x100000
= 0x82000000 0x0 O0xf0200000 0x0 0x£f0200000 0x0 0xe00000
= 0xc3000000 0x9 0x00000000 0x9 0x00000000 0xO0

0x40000000>;

+ ranges = <0x00000800 0x0 Oxff000000 0x0 0xf0000000 0x0 0x100000
+ 0x81000000 0x0 Oxff100000 0x0 0xf0100000 0x0 0x100000
+ 0x82000000 0x0 0xf0000000 0x9 0x00000000 0x0
0x0£000000

+ 0x82000000 0x0 0x30000000 0x9 0x10000000 0x0
010000000 // HrH0x300000004MI192MARES PN 17

+ 0xc3000000 0x9 0x20000000 0x9 0x20000000 0x0
0x20000000>;

reg = <0x0 0xfel50000 0x0 0x10000>,
<Oxa 0x40000000 0x0 0x400000>;

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

7.19 404/ fic B max payload size?

PCIeATLPINTE AR IEHHE, TMmax payload size({AiF#mps)HRE T peietk & IFItlp RE 5 & i 1 fe K 715 40
mps KN 2 B PCLeSE 4% P i 1) L 45 B i R 32 1, PCle % K IETLPRYS, H i Kpayload A GEAB I mpsH)
&

WAZ IR AL FE T dts A "[PCI] various PCI subsystem options."fit &, 1£41% % “Documentation/admin-
guide/kernel-parameters.txt”3CF4, FHCHLE 41 R«

pcie_bus_tune_off #XKMmpsii¥E, M K& ESRIME

pcie bus_safe T A mps A, BB A B SR i Kmp s 8

pcie bus perf #H Bmps ¥, #R¥Fiparent bus K H Hcapability® & N Kmps
pcie bus peer2peer #JTJAmpsii%, WEIA KA NmpsN128B

L

o WHZER\max payload sizefic & HLiil Npcie bus tune off
o W ] LA B B HETEdts bootargsiZs Mipci=pcie_bus_safe& %

8. # EHE

8.1 TSN N KR

[ 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.l4
[ 0.417648] rk-pcie 3c0800000.pcie: phy init failed

SRR dts TR IERATT R IHEA2 1) &3 FiobS B2 A phy 9 5
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[ 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

FH A PCle 3.0 PHY TAF HIHEE S NI BH 2%, 5 Biphy ey IEH TAE.

8.2 trainning 2%

PCIe Link FailffJlogWi F—HEHR”PCIe Linking...“, LTSSMREHLAEEAI

rk-pcie 3c0000000.pcie: PCIe Linking... LTSSM is 0xO0
rk-pcie 3c0000000.pcie: PCIe Linking... LTSSM is 0xO0
rk-pcie 3c0000000.pcie: PCIe Linking... LTSSM is 0xO0

I PCIe Link up"MITEN, (HLTSSMREHMbit165bit17A%EF0x3, bit0Fbit8FEA KT
0x11

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

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

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

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

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

[ 3.126965] rk-pcie fel50000.pcie: err 0x00£0000000..0x00£f00fffff —>
0x00£0000000

[ 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

HIFWMR1inkil), RiZaUEREMlog, HII"PCIe Link up"HIFTEI, HLTssMRAEHIAIbitleh
bit17%T0x3, bit0F|bit8%EH KT 0x11
[ 2.410536] rk-pcie 3c0000000.pcie: PCIe Link up, LTSSM is 0x130011

SR JRE: trainning KM, AMERE AT TIERESHEFE S HE .. HEN T reset-gpios XM EHHLE
X7 o HIR, KRRV RS A, &AW, EotEHEIRVEIE. &EMRENMESEH
PRHIE 72 5 5 I & W spectP 28 . Gn AR TCIkfil v, RMER 75 B 45 5 e Bk, 75 B R 1A
APCB&: B A AT, I Ha I 3T 5T 7] $R S8 58 S S — i M TX e A A5 5 AR 75

5 ANE B P T Frpeie-dw-rockchip.c 1 JRK_PCIE_DBG, #l—{3logbh 841, M, Wk
ﬁz/\ﬁ*%ﬁﬁlﬂﬂﬂiﬁﬁ P logHir 175 A FH B 18 1) R I 15 2% Xof L f 42 1] 25 disable s, szﬁélogé;;z}%
Mr— . FrELlogH, K54 B “rk-peie 3¢0000000.peie: fifo_status = 0x1440017%545 2.,

fifo statusE]‘]?EEﬂﬁMmPCle&E%E"Jltssmfijium, o] AR SIRSHUE BRI 75 R AR REE L. S H
PCle ltssmRZSHLIE B 1] S SCOR I R385
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8.3 PCIe3.0ZH| BV IE L E B REGRE

[ 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:

21.523704] kworker/u8:0 R running task 0 7 2 0x0000002a
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 f£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

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 IR ARG R Eloghtin, NZRHIPCIe3.0PHY TAERN . H KA E

AR s RO P BT BN R TS R, R e B R R, I 5 Bphy LIEBE

o i PCIE30_AVDD 0V9 MIPCIE30 AVDD 1V JE 2 753l /& B3R .

K EMREDTSH & A HPCIeMGHRIOMATELE, WA IEMEREN; HSHIGEIOU IS T
fif X 1O B A FH 7 0.

RK3588 pcie30phy @15 R f# i —Avport, 55— portth FF 2L H, A& B/ R,

8.4 PCle2.03Z il 3 W1 Un b e & R AR H
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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]1 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:

— o/, ok — e e ok e

SRR R RS R A loghti, MR BIPCIe2.0/PHY TAFH 4 . PARK3568(Fcombphy2 psqix 4™
PHY NI, 15K

o ¥ PCIE30 AVDD 0V9 FIPCIE30 AVDD 1V8HLJE & 753 /£ B3R .

o KARHEDTSHEGAWPCIeMEIOM T E, WA EMBRFEN; HSHIEIOUW M T
fifE X EETO ) HARAE H 77 .

o f&Micombphy2 psqft)I¥zphy-rockchip-naneng-combphy.c, 7Erockchip combphy initef % 1R E N
R ANHS, KEEPHY N ER)— Ll .

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

dev_err(priv->dev, "TXPLL LOCK is Ox%x PWON PLL is Ox%x\n",
val & BIT(0), val & BIT(1l));

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

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

BB AETXPLL LOCKAT N1, tHEAE, XHPHY R Hlockiei. HIXEHEPWON IREFZ T NI,
WRAAL, NRHPHYR B0 75 . i 22l Ul #combophy [P A3, & 2rk3568.dtsiH )
combphy2_psqifJassigned-clock-rates, WK% AH25SMELE 100MBE T 4K

o WIRIAREDL FPIRITERL, 1K PHY NI #ibypassBlrefelk 22 735 5 W 1, 471 E . bypassh
fErockchip_combphy pcie initeR AR, HAE-EH AR, wE M NS

/* 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);
WHETEHG, THMKIKEL Ecombphy2_psqffiif £452 524M,25M LA 100M,  F 7~ 45 NPCleffrefelk 7 53
S5 DR BRI, AT AR AR . BB A R 2K

TR : T PCle 2.08 N 5SATAE VR, AR E WA BRI FI AT I, JFHLE R a5 R IR
M FE AR 2 B Bl og -



Az,

8.5 PCle#l % Memory BAR¥ R 43 it 7 %

HMBE73 BdMemory B8 iU i 1 E 7y Ny =38

Hi bk 2 B P B PR . &1 S b A 1] DR/ RT 2 e L RE A ) R 2 R SCRF M FEIBAR
IR 2 K" SRR I M log i F R, HAFALRE TN no space for, RWI215 HL
SMIAIRKF- 5 HIH3GBHJ64bit memory a3 [a], Y 1 IR S EICIE LRI HATERE, A
ZRKASSCHF s #7 ERI B, IR W vendorfifi A 13 T EME UL BAR 7 [A) 25 5 2 i

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

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

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

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

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

3.298441] pci 0002:21:00.0: BAR 1: no space for [mem size 0xe0000000 ]

3.298456] pci 0002:21:00.0: BAR 1: failed to assign [mem size 0xe0000000 ]
3.298473] pci 0002:21:00.0: BAR 2: assigned [mem 0x380900000- 0x38090ffff pref ]
3.298488] pci 0002:21:00.0: PCI bridge to [bus 21]

classZR Ay, HAGAE LB TN class 0x000000 , Hlspeifirth 7] JLEBAR % 5 2 7kunassigned ik
Ao LT I A R TE A A R TR R AR AL R R, W I class R Y BHAT IEMAIIEC & . W B8
BCEAE NIRRT %, WIS B eh T SR Y class B R BT A IE 52, TR EEEEA I
BT VIDAIPID, Jf Hclasst&H N H B SERA(E S % 5 WS ) B8 315 2 78 R 48 b il i oe
P 4% 5 V8% B0 B 56 R R4 K Tclass R A IR AT ) -

lspci -vvv:

0000: 02:04.0 Non-VGA unclassified device:
Subsystem: Advantech Co. Ltd Device 1730
IRQ 255

I/0 ports at[<unassigned> _disabled]
(3z-bit,
(32-bit,

Flags: medium devsel,
[size=256]
Memory at <unasslgned> non-prefetchabie)

Memory at <unassigned> non-prefetchable)

[disabled]
[disabled]

Advantech Co.

[ 2.335899] pci 0000:02:04.0: [13fe:1730] type 00 class 0x000000

[ 2.335986] pci 0000:02:04.0: reg 0x10: [io 0x0000-0x00ff]

[ 2.336023] pci 0000:02:04.0: reg 0x14: [mem 0x00000000-0x0000007f]

[ 2.336058] pci 0000:02:04.0: reg 0x18: [mem 0x00000000-0x000000£f]

[ 2.342340] pci bus 0000:02: busn res: [bus 02-ff] end is updated to 02

[ 2.342444] pci 0000:00:00.0: BAR 8: assigned [mem 0xf4200000-Oxf42fffff]
[ 2.342484] pci 0000:00:00.0: BAR 6: assigned [mem 0xf4300000-0xf430ffff pref]
[ 2.342496] pci 0000:00:00.0: BAR 7: assigned [io 0x1000-0x1fff]

[ 2.342510] pci 0000:01:00.0: BAR 8: assigned [mem 0xf4200000-Oxf42fffff]
[ 2.342519] pci 0000:01:00.0: BAR 7: assigned [io 0x1000-0Ox1fff]

[ 2.342529] pci 0000:01:00.0: PCI bridge to [bus 02]

[ 2.342546] pci 0000:01:00.0: bridge window [io 0x1000-0x1fff]

[ 2.342572] pci 0000:01:00.0: bridge window [mem 0xf4200000-0xf42fffff]
[ 2.342616] pci 0000:00:00.0: PCI bridge to [bus 01-ff]

[ 2.342631] pci 0000:00:00.0: bridge window [io 0x1000-0x1fff]

[ 2.342645] pci 0000:00:00.0: bridge window [mem 0xf4200000-Oxf42fffff]
[ 2.344896] pcieport 0000:00:00.0: Signaling PME with IRQ 87

Ltd Device 1730

[size=128]
[size=256]
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--— a/drivers/pci/quirks.c
+++ b/drivers/pci/quirks.c
@@ -207,6 +207,13 @@ static void quirk mmio always on(struct pci dev *dev)
DECLARE_PCI FIXUP CLASS EARLY (PCI_ANY ID, PCI ANY ID,
PCI_CLASS BRIDGE HOST, 8, quirk mmio always on);

+static void quirk class id fixup(struct pci dev *dev)

+{

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

+1

+

+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 SEHBARFHFERREFE . HIF 5% N assigned [mem Ml error updating , Hispcifi it
Al LHBAR TR & 7Runassigned R 7S . H LI R )5 R & Ak TARIRE R, SEBARMNLE
ANAME S, IR SR R . AT BB PRI 3R AR DI FE SRR o, AT e R AR B0 T-JEGen 1 YRC SRR
FEAE I, JREICE A2 A SR A A T AR S

[ 2.460092] pci 0002:21:00.0: calc llss 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 0xf2400000-0xf240ffff pref]
[ 2.472124] pci 0002:21:00.0: BAR 0: assigned [mem 0x£f2200000-O0xf23fffff
64bit]

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

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

BRI, el AL R . #PERSTRALE 5 AN 100MZ 5 I b = O35 il N 157 A2 7506 AL A 4L Mk
R, BIUIQCNFATOSHEHL UL R A Ay 3, b A5 I o gk 1 S BURL R AR S, 7 Ak
Ao U RAE A T S R e 28 R BB T BRI BRI AR R AR T o S RIRTERL, BR
PR T Bl B o M AR TR A

1. 25 1F B I ASPMIN g, H A PIDAIVID 7 B 5 1% £ B 92 HIID.

-—- a/drivers/pci/quirks.c

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

@ -2356,6 +2356,7 @ static void quirk disable aspm 10s 11 (struct pci dev *dev) *
disable both LOs and L1 for now to be safe.

*/

DECLARE PCI FIXUP FINAL (PCI_VENDOR ID ASMEDIA, 0x1080,

quirk disable aspm 10s 11);

+DECLARE PCI FIXUP FINAL(PID, VID, quirk disable aspm 10s 11); /* Please Add
Correct Vendor ID and Device ID to disable LOs and L1 ASPM */

2. BRI Rz ] N Genl,  FEdtsi O B2 1T 25 B max-link-speed, 7~ U1 :



-—- 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. SIS A R AR E I [A) A SZ#HPERST AN (8], Z- 20 R -

-—- a/arch/arm64/boot/dts/rockchip/rk3588-evbl-1p4.dtsi
+++ b/arch/armé64/boot/dts/rockchip/rk3588-evbl-1p4.dtsi
@@ -159,7 +159,7 @@

regulator-max-microvolt = <3300000>;

enable-active-high;

gpios = <&gpio3 RK_PC3 GPIO ACTIVE HIGH>;
= startup-delay-us = <5000>;
+ startup-delay-us = <500000>;

vin-supply = <&vccl2v_dcin>;

}; /* vcc3v3 pcie30 */

@@ -551,6 +551,7 @@
&pcie3x4 {
reset-gpios = <&gpio4 RK PB6 GPIO ACTIVE HIGH>;
vpcie3v3-supply = <&vcc3v3 pcie30>;
+ rockchip,perst-inactive-ms = <1000>;
status = "okay";
}i

4. CANEE A RIVwifiliRAFAE T W, 2RI B ELARIxxx R IAIQCAIxxx R 51 il R4

BREHTC T 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
*1ink, int blacklist)
link->clkpm disable = blacklist 2 1 : 0;

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

+ ul6 regl6;

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 & PCI_EXP LNKCAP SLS) <= PCI_EXP LNKCAP SLS 2 5GB)

return 0;

/* Check if link speed can be downgraded to 2.5 GT/s */
pcie capability read dword(parent, PCI_EXP LNKCAP2, &reg32);

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



+ if (!(reg32 & PCI_EXP LNKCAP2 SLS 2 5GB)) {

+ pci err(parent, "ASPM: Bridge does not support changing Link Speed to 2.5
GT/s\n") ;

+ return -EOPNOTSUPP;

+ }

+

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

+ ret = pcie capability clear and set word(parent, PCI EXP 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);

+ 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);

+ return ret;

+ }

+

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

+ return O;

+1}

+

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) &&

+ 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, &regl6);
reglé |= PCI_EXP_LNKCTL RL;
pcie capability write word(parent, PCI EXP LNKCTL, reglé6);
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 Q@ static void mellanox check broken intx masking (struct
pci dev *pdev)
DECLARE_PCI_FIXUP_ FINAL (PCI_VENDOR ID MELLANOX, PCI_ANY ID,

mellanox check broken intx masking);

-static void quirk no bus reset (struct pci dev *dev)

+static void quirk no bus reset and no retrain link(struct pci dev *dev)
{

- dev->dev flags |= PCI DEV FLAGS NO BUS RESET;



dev->dev flags |= PCI_DEV_FLAGS NO BUS RESET |
+ PCI_DEV_FLAGS NO RETRAIN LINK WHEN NOT 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 OxABCD 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 GT/s via PCI_EXP LNKCTL2 register.

+ o+ o+ o+ o+
*

* To reset these cards it is required to do PCIe Warm Reset via PERST# pin.

* https://lore.kernel.org/r/20140923210318.498dacbd@dualc.maya.org/

* https://lore.kernel.org/r/87h718axqgp.fsfltoke.dk/

* https://www.mail-archive.com/ath9k-devel@lists.ath9k.org/msg07529.html

*/

-DECLARE PCI FIXUP HEADER (PCI_VENDOR ID ATHEROS, 0x0030, quirk no bus reset)

-DECLARE PCI FIXUP HEADER(PCI VENDOR ID ATHEROS, 0x0032, quirk no bus reset)

-DECLARE PCI FIXUP HEADER (PCI VENDOR ID ATHEROS, 0x003c, quirk no bus reset);
( )
( )
(

+ o+

’

’

’

-DECLARE_PCI FIXUP HEADER(PCI VENDOR ID ATHEROS, 0x0033, quirk no bus reset
-DECLARE_PCI FIXUP HEADER(PCI_VENDOR ID ATHEROS, 0x0034, quirk no bus_reset
+DECLARE_PCI_FIXUP HEADER (PCI_VENDOR ID ATHEROS, 0x002e,

’

+ quirk no bus reset and no retrain link);
+DECLARE_PCI FIXUP_ HEADER (PCI_VENDOR ID ATHEROS, 0x0030,
i 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,
T 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,
T quirk no bus reset and no retrain link);
+DECLARE_PCI FIXUP_ HEADER (PCI_VENDOR ID ATHEROS, 0x0042,
ar 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 86c799c97b77..fdbf7254e4ab 100644
-—- a/include/linux/pci.h
+++ b/include/linux/pci.h
@@ -227,6 +227,8 @@ enum pci dev flags {
PCI DEV FLAGS NO FLR RESET = (_ force pci_dev_flags_t) (1 << 10),
/* Don't use Relaxed Ordering for TLPs directed at this device */
PCI_DEV_FLAGS NO RELAXED ORDERING = ( force pci dev flags t) (1 << 11),
/* Device does honor MSI masking despite saying otherwise */
PCI_DEV FLAGS HAS MSI MASKING = (_force pci dev flags t) (1 << 12),

+ /* Don't Retrain Link for device when bridge is not in GEN1 mode */



+ PCI DEV_FLAGS NO RETRAIN LINK WHEN NOT GEN1 = (  force pci dev flags t) (1l <<
13),
i

o switch) TC300 O 5 T 34 B . LIRK3588 M1, FH A4 root port ] 43t [1132-bit BAR % [A]{ N
16MB. £ Fswitch, U1ASM2812, Aibportf) Mifa A &+, #<i Fifloghx, HiE2MBH
32-bit BARZS[H] . MR Ispei&sh AT LAEF], bus 12ffIswitch F [£)2/3/a/biX P/ Mport N T H-TC B3 4% »
HEIESN 5 T S SL8MBII32-bit BARZS [H], 53 IEH ¥ #45 [32-bit BAR T AL /i .

22.005666] pci 0001:12:00.

22.040400] pci 0001:12:00.

22.040402] pci 0001:12:08.

22.040406] pci 0001:12:08.

22.067370] pci 0001:12:00.
4bit pref]

22.067373] pci 0001:12:02.

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
4bit pref]

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

[ BAR
[
[
[
[
6
[
[
[
6
[
[ 22.093661] pci 0001:12:03.0: BAR 8: failed to assign [mem size 0x00200000]
[
6
[
6
[
[
[
6
[
[

BAR
BAR
BAR
BAR

no space for [mem size 0x00600000]
failed to assign [mem size 0x00600000]
no space for [mem size 0x00600000]
failed to assign [mem size 0x00600000]
assigned [mem 0x940000000-0x9401fffff

o O O O O
O & O ©

o

BAR

o

no space for [mem size 0x00200000]

22.093663] pci 0001:12:03.0: BAR 9: assigned [mem 0x940400000-0x9405fffff
4bit pref]

22.106310] pci 0001:12:08.0: BAR 9: assigned [mem 0x940600000-0x9407fffff
4bit 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
4bit 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]1--

| +-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 [ld6a:14c0] (rev
03)

0001:16:00.0 Ethernet controller [0200]: Agquantia Corp. Device [1ld6a: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)

ALPRIX ), I A switch) ZX PR, A2 15 W] DAME Sswitch ¥ G AFRC B, R PR T i s (10 )
BARZ ] 4R switch ) [ F I RIS DL R, ™ i IR Sh S AR [ 5 CBIANFAE switch (1 2547 1
BEHURA BRI » FTRAZAR R AR T HEAT I 8

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 Q@ 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 */

T u8 dev; /* device number */

+ u8 func; /* function number */

i

+

+#define ANY Oxff

+

+/* THEsb1 RN IHE LRI Abde, L ERlogAll, M Rbus12/2/3/a /bl M H*/
+static struct scan blacklist devfn sbl[] = {
+ {12, 0Ox2, ANY},

S {12, Ox3, ANY},

+ {12, Oxa, ANY},

+ {12, 0xb, ANY},

+}i

+

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

+{

+ int 1i;

+

+ for (i = 0; i < ARRAY SIZE(sbl); i++) {

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

+ return true;

+ _lse

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



return false;

+ 4+ 4+ + + o+

Jxx
* 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);

8.6 PCle/M %10 BARZE SR H

FERZS IS R LA R IO BARMUE T [A] 5 N7, A KB Rlog, HAFEICH TN assigned [io
Ml error updating, B{F#H firmware Bug, NIEUAZXT 4T 96 F10 BARM L2 [a] i PR i) «

dmesg | grep "0002:22"

[ 2.324600] pci bus 0002:22: extended config space not accessible

[ 2.324764] pci 0002:22:00.0: [13£f6:0111] type 00 class 0x040100

[ 2.324873] pci 0002:22:00.0: [Firmware Bug]: reg 0x10: invalid BAR (can't
size)

[ 2.325445] pci 0002:22:00.0: supports D1 D2

[ 2.331041] pci bus 0002:22: busn res: [bus 22-2f] end is updated to 22

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] [ 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 0O: error updating (0x80801001 !=

0x001001)

[ 2.463002] [ T117] snd cmipci 0002:22:00.0: enabling device (0080 -> 0081)
R

o UL Elog A FPCIFA R CMIS738I [ 57 # 4T Bl e PCURAE BT 25T X X864A R, JTLAIO BARMHEK:
FEIE BN CMI87387 K10 BAROMIE PR | 7E OxFF00 LAY, FrlAnf &3 L R4 T
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diff --git a/arch/arm64/boot/dts/rockchip/rk3568.dtsi
b/arch/arm64/boot/dts/rockchip/rk3568.dtsi
index 9dc057637177..a060dcbf7df5 100644
-—- a/arch/armé64/boot/dts/rockchip/rk3568.dtsi
+++ b/arch/arm64/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 O0x0 0x80800000 0x3 0x80800000 0x0 0x100000
+ 0x81000000 O0x0 0x00000000 0x3 0x80800000 0x0 0x100000

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

0x3£700000>;

reg = <0x3 0xc0800000 0x0 0x400000>,

<0x0 0xfe280000 0x0 0x10000>;

8.7 MSI/MSI-X TG 1% F

TER A AN IR Bl ) T I A (R R I A WIFi), A E ML A function driver[Kl TG i2:# FHMSIE #E MSI-X
I SEORIEAD IER, I R THEA

o TfiiATT A menuconfig FIEBIFIACE, SO RMSIHKE B 2 BEVE IEH Ak

o ffiihrk3568.dtsiH, itsT A& T W B A disabled

o PATIspei -vvv, HE XA IMSIELZMSI-XJ& 154 ORIt fe . LA ], e B3Rk
capabilities i 7~ H SZRF3240~64 bit MSI,  HETAUEH 114>, {HJ2 Enable-FnARAfifE. # IEHf RN 1%
% %Enable+, HAddressii%fEFE 2IZEUA0x00000000fd4400X X bk o M I — o B4 JREhE
RINELBLE INE BT FHEMSIEEMSI-X R T, 155 % HARLIKS), i Hpci_alloc_irq vectors® i £
AT HE, VR AT 456 LAt S PCLe s M & IR BN 5% DL K 25 N #% 1 () Documentation/PCI/MSI-
HOWTO.txtSCAY BT 4 5 FIHEE 5

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

o WMRMSIEEMSI-XA EMHE, THIFmaASHhitd, &FZEIER: cat/proc/interrupts
o FEH AR B R R B H A A ITS-MSIH (88 B Ji — 21 B 2 X3 44 0%, il i1tk b Jyxhei_hed 3k
FNHE [ IXLEMSIH . HiR AR EE RSB INITS, A0SR & Al B B E AN IE
W, BRI O8N0, BEE A BUEAR RIS 5 AN FEI N o B 1S

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

o UMM HEN T i function driver JLEEUR BIMSIER FMSI-X W, A LLEEAT I 24k, B 5eHUT
cat /proc/interrupts B A AR RIS, DL 229941, Wit S HAACPUMNR. Flunv)# S
CPU2, WM& 4 echo 2 > /proc/irq/229/smp_affinity list o

o [ERHPMAFESIEII UGS, EF RTINS BA MR MR 1 EYLUR EMSIE#E MSI-X
Wr, 1MSERE. TR, HEP I — R SRR R & S 5 R, RR&
vendor K4 FHEIIMR K, TEIRFEVB LHHMTIRRAE 5 RE. 7 THEERFEVBIS FrprE: 1
F&FIR, NS AM.2E: D W& lkey A, key B, key M, key B+M, key E JUF#257),
ESH M2 R BT BT AN Fkey AR, SR FH A R 85 (R 6 A
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8.8 Sh M H JEiBfE I AR IR 4R

PLFAENVMerFRK3566-EVB2_ LT IEH M 2 JG, BRI AR P 2R & 7 R log. N A%
&, WIHATDUIE R MR RE, AT LA 225 invme 0000:01:00.0: enabling device (0000 -> 0002)f]log.
MBS I R AR A, RN = A

o BRI R VLA B M AN R FEIR, HEME A BRIE IR R AR
o RNV 28 M ik & AP BEI#PERSTAS 5, FEBR & S N iR EE S BN &9 E AL R A
o I FH R %I £ fi & PCle PHY [IOVOFI v E % FL I, FER 2 SPHY [ HLIE 75

el PEHE: RK EVBHARZHMESER, FIHEILEPCIeI#PERSTHE Hil{E 5 A1 HAh 4% ITOHE4T B H
TG E SR . B0 B AT O AN B84y RK3566-EVB2IK TR LA 7%, FESIE.

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

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

.427899] pcieport 0000:00:00.0: of irg parse pci: failed with rc=-22
.428202] nvme nvmeO: pci function 0000:01:00.0

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

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

e T e e R s T T e T e R
DN NN DN NN

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

48.129408] print req error: I/O error, dev nvmeOnl, sector 0

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

— o/ o/ o/ e

8.9 MEMBE L FEMFWRE

W AR S R/ BEBAR S (R W F R AT, — MR R & BART A1 5 MU AEZ, 75 2Rk
A, FEAEMdrivers/pei/quirks.cHT, IR R quirkabBE . BAR(E BROZE W) . HETCH
IMBS585:85 25 th i e I 2 TR BB R S IUBARZE 8], A AT LU At A TFireware 1) 7, 54 W LA
echo 1 > /sys/bus/pci/rescan B Hi 0T HE#3EAT 4, nTRMEE.

e

[ 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)

FH2:

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

[ 2.548389] pci 0000:01:00.0: reg 0x10: initial BAR wvalue 0x00000000 invalid
[ 2.548426] pci 0000:01:00.0: reg 0x10: [io size 0x0100]
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[ 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

8.10 EE HT RS 5 15 I PClei® & HIBARMHE 2% 5] 7 85

(1) &5, RN B Hioremap# 7 Be 45 PCledM B T BARMINE BEAT WL /5, 1 Fl memset 2 # memepy K
w5, 2774 alignment faultbiiz. JRECH | mmapts 7 BL 25 PCle sl & B AR R WG 21 A - 253047 Ui
i, f# FimemsetEl # memcpy Kt E, 277 Esigbughtii. JRK EmemepyH Xt AL A 8 5L memset{E
ARM64 E2 i FHRIDC ZVATEFR 4, X245 4 A S HFDevice memory type(nGnRE).

[ 69.195811] Unhandled fault: alignment fault (0x96000061) at
Oxf£££££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] PC is at _ memset+0x16c/0x190

[ 69.365593] LR is at snda alloc res+0Oxac/0Oxfc

[ 69.366054] pc : [<ffffff800839%a2ac>] 1lr : [<ffffffB80085055b8>] pstate:
404000c5

[ 69.366713] sp : ffffffc00a2df810

fE P Iy 2 Ffmemset ioBFmemset fromio/memset toioZFAPI. WIS 7 BAEF P &#E, WHER1EI
MRAE 77 2R P DB B BN AF . 5340, TR UF M AR, i RIS HIRE P filoR 1 Bak e, sl ZLE L
£ NAZEC B HOT X AL B CONFIG_ ROCKCHIP. ARM64 ALIGN FAULT FIX.

(QF, FFXTRK3588 UM A AT BAR S (WA £ fil 5 UL RACLSR 5, 37 o T 1 4 DU A o ik S 1)
AP — T B A S 167 1T KI5 )

[14037.477507] C3] SError Interrupt on CPU3, code 0xbe000011 -- SError
[14037.477512] C3] CPU: 3 PID: 2037 Comm: memtest Not tainted 5.10.110 #1690
[14037.477514] C3] Hardware name: Rockchip RK3588 EVB1 LP4 V10 Board (DT)
[14037.477516] C3] pstate: 00001000 (nzcv daif -PAN -UAO -TCO BTYPE=--)
[14037.477518] C3] pc : 0000000000405d58

[14037.477519] C3] 1r : 0000000000405fb4

[14037.477521] C3] sp : 0000007fc48effd0

[14037.477522] C3] x29: 0000007fc48effd0 x28: 0000000000000000
[14037.477529] C3] x27: 0000000000452000 x26: 000000000048b000
[14037.477533] C3] x25: 000000000048b000 x24: 0000000000000018
[14037.477537] C3] x23: 0000000000489030 x22: 0000000000400280

[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[14037.477541] [ C3] x21: 0000000000000000 x20: 0000000000400eb8
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]

[14037.477545] C3] x19: 0000000000400df0 x18: 0000000000000000
[14037.477549] C3] x17: 0000000000417e00 x16: 0000000000489030
[14037.477554] C3] x15: 000000000572c738 x14: 0000000000000000
[14037.477558] C3] x13: 0000000000000150 x12: 000000000048b000
[14037.477562] C3] x11: 0000000000000000 x10: 0000200000000000
[14037.477566] C3] x9 : OOOO3fffffffffff x8 : 00000000000000de
[14037.477570] C3] x7 : 0000000000000000 x6 : 000000000048a£30
[14037.477574] C3] x5 : 00000000£0000000 x4 : 0000000000000000
[14037.477578] C3] x3 : 0000000000000001 %2 : 0000000000000001
[14037.477582] C3] x1 : 0000000000489058 x0 : 0000000000000000
[14037.477587] C3] Kernel panic - not syncing: Asynchronous SError Interrupt
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[14037.477589] C3] CPU: 3 PID: 2037 Comm: memtest Not tainted 5.10.110 #1690
[14037.477590] C3] Hardware name: Rockchip RK3588 EVB1 LP4 V10 Board (DT)
[14037.477592] C3] Call trace:

[14037.477593] C3 dump backtrace+0x0/0x1a8

[14037.477594] C3 show stack+0x18/0x28

[14037.477596] C3 dump_stack_lvl+0xcc/0xf4

[14037.477598] Cc3 dump_stack+0x18/0x58

[14037.477600] C3 panic+0x170/0x36¢

[14037.477602] C3 nmi_ panic+0x8c/0x90

[14037.477603] C3 arm64_serror_panic+0x78/Ox84

[14037.477605] C3 armé64 is fatal ras serror+0x34/0xc8

[14037.477607] Cc3 do_serror+0x6c/0x98

[14037.477608] C3 elO_error_naked+Ox14/Ox1c

[14037.477622] C2] CPU2: stopping

[ 1
[ ]
[ ]
[ ]
[ 1
[ 1
[ ]
[ ]
[ ]
[ ]
[ ]
[ 1
[ ]
[ ]
[14037.477684] [ CO0] CPUO: stopping
[ 1
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ 1
[ ]
[ ]
[ ]
[ 1
[ ]
[ ]

[14037.477711] Cl] CPUl: stopping

[14037.477718] Cl] CPU: 1 PID: 0 Comm: swapper/l Not tainted 5.10.110 #1690
[14037.477720] Cl] Hardware name: Rockchip RK3588 EVB1 LP4 V10 Board (DT)
[14037.477722] Cl] Call trace:

[14037.477729] C1l dump_backtrace+0x0/0xla8

[14037.477734] Cl show_stack+0x18/0x28

[14037.477739] C7] CPU7: stopping

[14037.477744] Cl dump stack 1v1l+0xcc/0xf4

[14037.477749] C6] CPU6: stopping

[14037.477753] Cl dump_stack+0x18/0x58

[14037.477760] Ccl local cpu_stop+0x60/0x70

[14037.477764] C1l ipi handler+0x1a4/0x310

[14037.477769] C4] CPU4: stopping

[14037.477778] Cl handle percpu devid fasteoi ipi+0x7c/0xlc8

1 Bladdr2 A Fr B FIPCle B S BARMNE, S AORE Pt IX AN HEAT DU A E St il O IRE BR A, 7
AR R 24 AR — R — A A7 B [ barrier();

* FHEHFSMHE, FERINM FoarrierfsEil */

# define barrier () asm___ volatile (

_ Wig :"memory")
*((u32 *) ((void *)addr + 0x0)) = 0x11111111;
/* AR 1 */
*((u32 *) ((void *)addr + 0x4)) = 0x44444444;
/* ARG 2 */
*((u32 *) ((void *)addr + 0x8)) = 0x88888888;
/* AR 3 */
*((u32 *) ((void *)addr + 0Oxc)) = 0Oxcccccccce;

8.11 PCle¥ USBi% £ W3 (xhei) N 7+

4> T EEPCIe S USBIG F, INVLS05, {EBEME 2 G, WAWSImERE. T8RS ESMAxHCI
O BB TR, KRR R0 B T BT . al e PC IR, 250 e 75 BT 2 [ 4 v]
B R PERIRT -
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[ 6.289987] pci 0000:01:00.0: xHCI HW not ready after 5 sec (HC bug?) status =
0x811

[ 6.531098] xhci hcd 0000:01:00.0: xHCI Host Controller

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

[ 16.533033] xhci hcd 0000:01:00.0: USB bus 3 deregistered

[ 16.533712] xhci hed 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

LA TCFERRE Y, W LA R 41 4h 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)) {

+ /* PAvL805 A, AR R iEIHE EMH) R IDMRGID */

+ 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 &&

8.12 PCle 3.0%% O/RHRMLEERY RAE =+ H

PRAR A BRI G 00T Fllog, i PR & RIS 1 5% P 3. 3 v B RN 3850 17 ) b e R P FRLUR S 5 o 3 AN =AN D T
HF:

o dtsHvpcie3v3-supply P HIERCE, & HIE I maxFmin%E AL B A G, SFEOLIEERE R

o WERER IR, R SAERIRATHEATOCH 1, BUERIR RIS S A Ot e, IReE B AR 5
B b SR R

o K3 3vAIEMFEIRI AL RSOV IR IR, HEER

17.406781] PM: suspend entry (deep)

17.406839] PM: Syncing filesystems ... done.

17.471710] Freezing user space processes ... (elapsed 0.002 seconds) done.
17.474337] OOM killer disabled.

—_— = = e

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

17.476200] Suspending console(s) (use no_console suspend to debug)
17.479152] android work: sent uevent USB STATE=DISCONNECTED

17.480290] [WLAN RFKILL]: Enter rfkill_wlan_suspend

17.501382] rk-pcie 3c0000000.pcie: fail to set vpcie3v3 regulator
17.501406] dpm run callback(): genpd suspend noirg+0x0/0x18 returns -22
17.501418] PM: Device 3c0000000.pcie failed to suspend noirg: error -22
38.506580] rcu: INFO: rcu preempt detected stalls on CPUs/tasks:

L e e e T e T
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[ 38.506601]1 rcu: 1-...0: (1 GPs behind) idle=25a/1/0x4000000000000000
softirg=4657/4657 fqgs=2100
[ 38.506604] rcu: (detected by 0, t=6302 jiffies, g=4609, g=17)
[ 38.506613] Task dump for CPU 1:
[ 38.506617] kworker/u8:4 R running task 0 1380 2 0x0000002a
[ 38.506642] Workqueue: events unbound async run entry fn
[ 38.506647] Call trace:
[ 38.506657]  switch to+0xe4/0x138
[ 38.506667] pci pm resume noirg+0x0/0x120
[ 101.523233] rcu: INFO: rcu preempt detected stalls on CPUs/tasks:
[ 101.523250] rcu: 1-...0: (1 GPs behind) 1dle=25a/1/0x4000000000000000
softirgq=4657/4657 f£gs=8402
101.523253] rcu: (detected by 0, t=25207 jiffies, g=4609, g=17)
101.523260] Task dump for CPU 1:
101.523264] kworker/u8:4 R running task 0 1380 2 0x0000002a

101.523288] Call trace:
101.523297] _ switch to+0xe4/0x138

[
[
[
[ 101.523284] Workqueue: events unbound async run entry fn
[
[
[ 101.523307] pci pm resume noirg+0x0/0x120

8.13 PCle % & VI B PMAE KB B e 85

H HITA A 5 Wi-FilE R IR I B I i, PO TCiE 4 H 35 B D3 hot I ADOIRZS, 3 EARAR e J
TRERIM . T2 8 IPClle 42 il 4% WX Eh 2 s GEBE HEANL2IF A7, el BE RS AN 1 46 BE [ 2ILOATDOIR
&, PrUAYM SRS 75 BE B RE A D 1 B HE N DOARZS IF AN Wit 5 B - PRIt ml A e B (A O b T
X ZRBATIER

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

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

[ 848.946128] rtl88x2ce 0000:01:00.0: Refused to change power state, currently in
D3

[ 848.962770] rtl88x2ce 0000:01:00.0: Refused to change power state, currently in
D3

-—-- a/drivers/pci/quirks.c
+++ b/drivers/pci/quirks.c
@@ -1859,6 +1865,15 @@ static void quirk d3hot delay(struct pci dev *dev,
unsigned int delay)
dev->d3 delay);

+ /* Some devices report short delay it actually need, fix them! */

+static void quirk wifi pm(struct pci dev *dev)

+{

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

+ if (dev->vendor == PCI VENDOR ID FOO && dev->device == PCI DEVICE ID BAR)
+ quirk d3hot delay(dev, 200); /* e.g 200ms, can be more for test
Y/

+}

+

+DECLARE_PCI FIXUP_FINAL(PCI VENDOR ID FOO, PCI DEVICE ID BAR, quirk wifi pm);
+/* Please Add your own PID and VID */
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--- a/drivers/pci/quirks.c
+++ b/drivers/pci/quirks.c
@@ -1334,6 +1334,12 @R DECLARE PCI_FIXUP CLASS EARLY (PCI_VENDOR ID AL,
PCI_ANY 1D,
DECLARE_PCI_FIXUP CLASS EARLY (PCI_VENDOR_ID VIA, PCI_ANY ID,
PCI_CLASS STORAGE IDE, 8, quirk no ata d3);

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

8.14 PCle SR IRMBE I I TE 1L E R BE TAER T

JEU b PCTeAh i AE PRI N i 75 ZEREAT T EE o S 2R ey A0 R A S Bt e R 22108, A R AR
TR AR A 5 T BN AN TE 20 SO B, SRR TR . MR WAEA R TNVMetiitk,
HFNVMe Ay 1 By k7 8 g i £E Fa P in 7 — S8R RORR & Fi s, TR AS AR e o W RAT B R
RESIRAN T, B AFAE Bk ,  — T APGE

-—- a/kernel/cpu.c

+++ b/kernel/cpu.c

@@ -1724,11 +1724,11 @@ int freeze secondary cpus (int primary)
if (cpu == primary)

continue;

- if (pm_wakeup pending()) {

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

- }

+ e

trace suspend resume (TPS ("CPU OFF"), cpu, true);
error = cpu down(cpu, 1, CPUHP OFFLINE);

SHR RS T L PR Ak B 85 2 MR 5 T T R e«

o BEfF EAECAPCIE B RIS, PRIES BEFIBCRINS, 45 AL 5 A B BRI Kt
o WA EAEINANBE AR bR R SERT B ORAE R SR K b BT 2Rt ], JE IR .
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--- a/arch/arm64/boot/dts/rockchip/rk3568-evbl-ddr4-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>; //H{Hgy it REKt
vin-supply = <&dc_12v>;
}i

8.15 W& 7Bt Fllegacy H 7 5 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

A LA Blpin AZECE ) legacy T 580, LR BRNR A TCRES . HEE F, AR A Zemdline 2 5 2EH
msi i1, PCIelh il ik# < #Epci bus driver NI I 58 Fpei_assign_irq pR iz B4 5L B 7 18] 1 0x3d &7
fids, WEpinfIEUE . EX BT S BUS pinBUE 247 WU I 2 OB S5 B L T 5, 5 NAMACHC B 2 W) 1)
0x3cEF 728 . FTLh— A2 MBI E AT o Biclegacy F 5 5 It UL R, AN Toidk IE % 18 LR
thlegacy KA KT, SNV IRBN I IE R AT . H AT K ILES 73 % 7 NJELinux-F- & B A PCle i % JK5)) 1|
Linux' & L, % &l Fpei bus driverti i, S %pci assign_ irqR BRI, F8legacy T HiA /3

8.16 JoiE LB 43 BC 44 41 15t 1O b 1k %% 8]

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

Subsystem: Device 1c00:3853

Control: I/0O- Mem- BusMaster- SpecCycle- MemWINV- 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/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 0O 00 00
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10:
20:
30:

01 00 80 80
00 00 00 0O
00 00 00 0O

08 00 90 80 01 01 80 80 00 00O 00 00
00 00 00 00 00 00 00 00 00 1c 53 38
60 00 00 00 00 00 OO 0O 00 01 00 0O

console:/ # cat /proc/ioports

00000000-000fffff : I/O
00001000-00001fff : PCI Bus 0002:21
00001000-00001007 : 0002:21:00.0
00001008-0000100f : 0002:21:00.2
00001010-00001017 : 0002:21:00.2

ATLLE#, Ispeidizn tH A5 10N F1 43 B Hukik J20x 1000, 1% B2 f¥ipeie bus H0x80800000. 1% 5
1k3568.dtsiH & LA Lhpeie3x2 i, o CHITOS 120 EEEE 4f Hutik 720380800000,  FI%if B fpei
busit i L J90x80800000. A AN g B2 107 2 B devmemiir 217 171 0x 10003X MV B 1, - BEE R
1415 15) Hioremap J5 ik, BN S RAES.

H BRI A o T S R, x861\PCle H IO 1 ik 55 Py A7 3 1 Huhil 2 43 B8 1, 16M LR (ki By
10 k. 1 ARMSF & 1 F () PCle TOMIE St 112 H P A7 BRI R 1K . KL PCle s 7R 115 1O
S VAR RO B, O TR M R BIEI6M LR, TRl EF K S5x86° -G 8 —Euik, #kimid v — =5
o BEH R IR A 4K 540 0 10001E A0S H fEE A HhE . #ef)iki, Ispeirh & I AI10%s 1 kil
0x 1000 B[ %} 20x3808000001X M43 kil . iy AU IR FHIO Ay & B devmem i 4>, 1] B4V [l
0x380800000. LASLZHE, 2R 7 B 10% 1 kit M0x 1010, JIIAR 4 12 i 22 ] 15t BT 75 U 17 1) B Sy 3
Hihky0x380800010. U1 & HATH S Ik, ARZIREE S 103 Db bkdE T Ui, Af A%

8250 port.c58250 pci.c B M35, f#iHpci_ioremap barflirequest regiontk i ZH A&, FKEION K HIE L)
FRHb L DL Az iomap 5 HCPURBHE

8.17 PCle ¥t & 1 Re+1 3

PClets il #8 A2 92 M 75 SR EL B AR e, 3B A MLU220 ATINE ., &7 5E Sk b f R e s
MG PSS, TR BADINERMERERsh. BERF, AT RLZER &t RPCledsz H H P A7 U5 ARG
e . LARK3566/RK3568:5 A Al

FRYE LR SRR AT Tt BE I PCTe$ 11 DL S 2 15 75 B PR XS M GMACHIVOP TP N AA VT M. H
K ER AR e g, Elox80000303 > 0x80000202 > 0x80000101

REpcie2x1 L NE M : io -4 0xfel90008 0x80000303
Peripcie3x1 A ANE —MAELH: io -4 0xfel90088 0x80000303
PEpcie3x 2 AL M : io -4 0xfel90108 0x80000303
FARGMACIEE T NS — %%k :  io -4 0xfel30008 0x80000202
FAARGMACORE I ASE — %% :  io -4 0xfelB88008 0x80000202
FEfkvor MOFEIT A —Mi5Ed: 1o -4 0xfela8088 0x80000202
Ffkvor M1 NS —M5ES: 1o -4 0xfelaB8108 0x80000202

BB BRI T, /SR AR AE AT IR R I24T 1R P i B A a8, Bl GMAC K 45 I e £ 5%
M, BLEMEERE R TFIvorl A RMITR, ZEFE.

rockchip-vop2 fe040000.vop: [drm:vop2 isr] ERROR POST BUF EMPTY irqg err at vpO
FoAt s R BIPCledi I N AF 5 AR Se 20 4 25 A7 285 2 [ i b B SoCHPCled % fill 23 QoS i 75 73 47 # " s
Ire
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8.18 PCIe#:SATA KR £ S A E &

KA R IR AR R R FE 1L, BT A2 ANPCled= il 88 T /M I BESATARS B UG A7 A i 52 o 5K
br b, BENEESATAL A R HIZANER OS5 2 ER, (H2&ZASATAR F 2 [ R84 15 2 A il 2
Mo Bl RIES, Rt A 1R BIPUANE R 2 5 Asda~sdd, #5405 A2 R BIVUANE AL 59 i) Nsde~sdh; R
— R F T REAS S B 1R B DY AN A 40 51 Jysde~sdh, B 8285 Fr2 R 19 DY AN 20 51 lysda~sdd 15
o N T e [ E IX LA P, AT AR A SR e A R A, i R 45 ) 28 k(51 4 £e 160000 peie)
SR e Rt By, HET A HOE R B Ny . iR AR, Al DR SRRy Rk, K
CONFIG_PCIE_RK_THREADED INITZ:[&E1T] .

1ls -al /sys/block/sd*

ITWXIWXIWX 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/hostl
/targetl:0:0/1:0:0:0/block/sda

lrwxXrwxrwx 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/host2
/target2:0:0/2:0:0:0/block/sdb

LrwxXrwxrwx 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/atad4/host3
/target3:0:0/3:0:0:0/block/sdc

LlrwXrwxrwx 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/host4
/target4:0:0/4:0:0:0/block/sdd

8.19 PCle %% 7] PALink #) T M58 % &

o B #5 AT DALink upfH2 51 H M2 % 4%, il Wlspein] Waroot port/fi#Ebus 01 E A F| N —Zbus 1
&,

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-O0x3fffff] (bus address
[0xf0100000-0xf01fffff])

pci_bus 0000:00: root bus resource [mem 0xf0200000-0xfOffffff]

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 0x00000000-0x3fffffff]

pci 0000:00:00. reg 0x14: [mem 0x00000000-Ox3fffffff]

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

m

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])
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MR RSB N — 2k %, Bllbus 1 % f¥vendor ID AAEVEEME . 15 TEdrivers/pci/probe.c 344 1)
pei_bus_generic_read_dev_vendor ide& AT ERAAIA, PR BUERERIN T IR IEVEIDI AL,

-—- a/drivers/pci/probe.c
+++ b/drivers/pci/probe.c
@@ -2314,6 +2314,8 @Q 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 0x%x\n", *1);

/* Some broken boards return 0 or ~0 if a slot is empty: */
if (*1 == Oxffffffff || *1 == 0x00000000 ||
*1 == 0x0000ffff || *1 == 0xff£ff0000)

H 17 L A1ZX-2001X FKswitch:ts F 7ERE U AL 5 75 Z Mk bin 21T PR A1, AT g i Bllink upZ Je ik AR
SEAIBATUF N ESFEY, FERCEMZER IR0 REID . AT FSAUE S I B R oAb T 2532
S, WAN T TC R e L, WU R R EhHEA BAR R A

-—- a/drivers/pci/controller/dwc/pcie-dw-rockchip.c
+++ b/drivers/pci/controller/dwc/pcie-dw-rockchip.c
@@ -814,7 +814,7 QR 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
0x%x\n",

8.20 PCle 15 % A] LAMZS(E 5 0] 7 85

3 BAHPERSTE AL [BIANGE, A REME R 1 T UL BAR W DI R, 2 sihs TAEAIESR . Blun
% P FPCle switchd Ji& J5 FHZERTL8111 MK, HILW N5 5. SO 75 214 IWPERST 1 & A7
[8], FEDTSH G Hrockchip,perst-inactive-ms/E M. 1% 1E S DTS property Bt BH & 45 .

[ 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

rtl8168 wait phy ups resume+0x6c/0x88

[ 10.178104] Modules linked in:

[ 10.178112] CPU: 6 PID: 691 Comm: dhcpcd Not tainted 5.10.66 #1

[ 10.178116] Hardware name: Rockchip RK3588 NVR DEMO LP4 V10 Board (DT)

[ 10.178121] pstate: 60400089 (nzZCv daIf +PAN -UAO -TCO BTYPE=--)
[ 10.178127] pc : 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
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10.178145]1 x27: 0000000000000000 x26: 0000000000008914
10.178151] x25: 0000000000000000 x24: ffffff8102e10c38
10.178157] x23: 0000000000418958 x22: 0000000000000002
10.178163] x21: fffff£f8102e109c0 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 : 00000000££££0000
10.178208]1 x5 : 0000000000000004 x4 : 000000000000ffff
10.178213] x3 : 0000000000000006 x2 : ffffffcOlldcbbb8
10.178219] x1 : ffffffc01358b9£f0 x0 : 0000000000005dc3
10.178225] Call trace:

10.178231] 1rtl8168 wait phy ups resume+0x6c/0x88
10.178236] rt18l68_exit_oob+Ox2e8/Ox36c

10.178241] rtl8168 opent+0xlc8/0x37c

10.178247]  dev open+0x154/0x17c

10.178252] _ dev_change flags+0xfc/Oxlac

10.178257] dev_change flags+0x30/0x70

10.178263] devinet ioctl+0x288/0x51c

10.178268] 1inet ioctl+0x1b8/0xle8

e e e e e e e e e e i e e T e T e e e e e e e e )

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

8.21 PCle X Z K TIERES THIARE

Szt —BUN IR AR, 5 HISAT RS AT ST, 7R3k Edebugfs ™ ki HA5 B DUE S 45
113474 \ﬂ? %%?%%Eﬁ%ﬁﬁﬂtibﬁ% éﬁﬁﬁﬁﬁfi/\ﬁtfa/\ (pcie: rockchip: dw: Add debugfs
support ) , A LATER 3% ZE T fi7Rredmine R4t H 3K EX 0001 -pcie-rockchip-dw-Add-debugfs-
support.patch o

(A EWRE

- TAAG L T R Ve P AL A ) g il A, AT TP log Hh 2T B i EL R M dtsi P 2

. Ll £e16000.pcie MM, 3N /sys/kernel/debug/fel60000.pcie HIE

. echo disable > err event XUITEMFELSIIIIEE

echo clear > err event ﬁ%&%ﬁﬁ%ﬁﬁﬁ%ﬁ##?ﬁtf%f%ﬁ

echo enable > err event VAN ZassNa it

RS2, EIIE R case, RIS IEHAT cat dumpfifo Ml cat err event s
R R B S AR M S I Debugfs 3 HAF SAREHT RBEATXTEG, AT DL ECUT A H B i)

o N N T

8.22 NVMe W &K TS T B RE
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[186825.
[187047
[187052.
[187082.
[187092.
[187389
[187396.
[187419.
[187430.
[187449

2618961

.435152]

740828]
743811]
649150]

.590726]

088472]
670448]
034886]

.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

BN FNVMe % & HILRH, M LiRlogn] PLE BINVMe B 45 1% Bl I W AR N0, R an 85 7
W, MR BN ZSE0xE, BT DA A HERREE RS ) . X FE T, i A B LR %,

o BT NI IANVMeli#Zl ECONFIG_ NVME_HWMON

o G FihwmonfID LA FHNVMeVE MR 1295 11, P8R cat
/sys/class/hwmon/hwmon8/name , 18 Fnvme F#E BRI Amvme 15 £ IR 127 .

o RIMNVMe& & &R E1HE cat /sys/class/hwmon/hwmon8/*input , MEEZEIA T HIEE
Ak, REEISIZ BT TR .

o E TARIR LR PR, 5 50 e TSR AR B AR Y A AT AH L P B A i A2 S

9. fi %

9.1 LTSSMIRZHL
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REH R

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_LOS

S L123 SEND EIDLE

S L1 IDLE

S L2 IDLE

S L2 WAKE

S DISABLED ENTRY

S _DISABLED IDLE

WEARE
(6'h)

0x00
0x01

0x02

0x03

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

0x18

#E

ARAGE BN BRX % FPH, e AR I A

Fem MBI, JERBER R IR (5 5 R
HARHEN

Lane I3 K i 72

R R 55 B

HEBRIEH AR IRESLO



AR ik FF ©'h) #VE

S _DISABLED 0x19 -

S LPBK_ENTRY Oxla -

S LPBK ACTIVE 0x1b loopbackMlARE RN, —MAEMKIFEE T Bt
S LPBK_EXIT 0xlc -

S LPBK_EXIT TIMEOUT 0x1d -

S HOT RESET ENTRY Oxle 4h ¥ 323l K Hhot resetifii i

S HOT RESET Ox1f -

9.2 Debugfs 5 H 18 BT R
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HERFS
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

BER, F9RH

W 2 4835, 8bit/10bitdm s FH0-5 1808 L] 218, Gen2f5 5 7%

SKP AT A S H R, Gen3f5 5 7%

SFHERHIR, FSHE

PRI FISKP 75 3 AR5 1R, Gen3 {5 57 H

R 245 5 ER

Bl AR

RXfE S BISMEIER, HE Arescoery RAHEAT (5 547 1E
HMEIIn_fis ANk KR, LOs[EIFILOS: % 3k ArecoveryIR#&
i ARRDH R, B5 RE

deskewfifi%, {557

B H R TLP A

link CRC, {E5 7%
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Preset Number Preshoot(dB) De-emphasis(dB)
PO 0 -6.0+1.5dB
P1 0 -3.5+1dB
P2 0 -44+15dB
P3 0 -25+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

9.4 JT R B IFIR B bt

H 15 redmineX R f5 7T LB 4215 ] hitps://redmine.rock-chips.com/documents/107 3R BUET S ATk & 28 7 kL

9.5 PCleHt i 7% ] fic B b

EFXTDTSHPCIeti bl 2= [ () FEABC B, 1S a0 N T AR BB B0 hitps:/elinux.org/Device Tree
_Usage#PCI_Host Bridge

9.6 M.24% O 4

Key B+M114:F-45 1] LAl Fkey BB key MITFE AR slot, key A+E[HI4:F45 Al LAl Fkey A # key EFJ
R slote AT 4 T HRHE 4% 4% M2 s F500r AL 5 1) 5 B i slot o


af://n1784
af://n1834
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6 contacts 5 contacts

Key B slot Key M slot

6 pins 5 pins

ey o JILIL IICICOTIUTIOITOY)  CCEOCATTURTOUOINIONY OO ., o
D U] IO ey o

Schematic figure of contact shapes of Key B, Key M, Key B+M
4 contacts 12 contacts
L L
ULLEEELLEEL LR ELELEL LT
Key A slot Key E slot

4 pins 12 pins

ey » JIL SICIOTIUTITIOTY  CKCONTOO JTOTODIUTOONNY .., .
00 0 OCOUUOURIIOD ey o

9.7 % SoCH PCleiz il 25QoS A 11 HF 755

TR A A i A Y B D IC BRI FC VR B e v D0 S 2, S B T AR DI K AR L I 1 R

S 12 1 2% FHEHWL
RK 1808 pcie0 io -4 0xfe880008 0x303
RK3528 pcie2x1 io -4 0xff280188 0x404
RK3562 peie2x1 io -4 Oxfeea0008 0x404
peie2x1 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
PCIelL0/1/2 io -4 0xfdf3a008 0x404
RK3588

PCle3x4 PCle3x2 0 -4 0xfdf3a208 0x404
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