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1 S0

AHIEHE T B SAAEO 2SI R R & AT ARENESR  EAT AT LoongArch 32411 2 S 75
CPU , Atk CPU BUSESHHIT A, BT RO ARSI &A%,
AR | R —BHERAE. SRR | S B RKS .

2 RiBSAE

2.1 K&

AHCHTAAEEXAT ¢

44 : Firmware , § A ROM, EPROM FIEZ KPR , Sastiz I mASE A% .

BIOS : EA&M N\t 2R%% , Basic Input Output System , —2H@E4kF)EMR_E—/ ROM ;& ERFEF , B4R

BETENEXGNGLIEF. RAREGE. MIEEREFNASE G3FEF. BIOS SHHALE

BAE—iE , MEFAEH , AFTEH E 4 BIOS RNMEX 4y,

UEFI : Z—fe]¥ BEXEHEO |, Unified Extensible Firmware Interface , &2 Intel A2 KAH PC EEHHE

REEM, HOMPBPSREQZVARE. TEENRIRMHE OS MBZHEMBTE LK. EHTEENE

RS , WEAMEBIE 20 ZEFHH M PC BIOS FIZk{THE .

UEFI system table : 12 7 #§[a UEFI runtime . boot services #1 Configuration Table ZFN B KIFE4T , BAR]

22 UEFI #l3E.

UEFI Configuration table : Xt/ UEFI system table F[{] ConfigurationTable FE% , BT —/&K#H4A , 51

¥EE ARSI GUID MIX N REFa4TMAL , BKRI £ UEFI #lE.

BootLoader 5| S NEFEF XFR3| SMEE . BahmB[FSSE53051 S48 2HITENEH (BIOS 8¢ UEFI)

B |, e BEERNRNZSEINERNZ , FFARIBECE XAYIAW RAM B8 . % JLAY BootLoader

A : ELILO, SYSLINUX, EFI stub loader, GRUB %,

PMON : 15 F & F A —F388 BIOS F BootLoader #3453 IRERIFF AUIRRLER 4.

U-Boot : —NNEEATHARARGIH B IFLFMERLEMN S| FMEFEF.

FDT(Flattened Device Tree) : RlR &R , B —FPE RS A RIFNEIRLEM |, DUBIRIERGAZ AT AERE

XA M, AU bootloader B EZAENIZ., MIPRENTER=KENLEM : 3k (header), ZEMER
(struct block), FRFERER (strings block),

VBIOS(Video BIOS): VBIOS £ -~ BIOS,VBIOS 12 {ff—£E30 B 7R X HIThEE, FHFE B NG A 53K shFE

Frz BRIEHIRE T, BIMEFERE BARRES, g, &7 K, B HEEEE.

CPU(central processing unit) : FREMNEZS | BIFRALIERS,


https://en.wikipedia.org/wiki/BIOS
https://wiki.archlinux.org/title/UEFI
https://wiki.archlinux.org/title/Kernel_parameters
https://wiki.archlinux.org/title/Mkinitcpio_(%E7%AE%80%E4%BD%93%E4%B8%AD%E6%96%87)
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2.2 AIFE

(1) AT , RO EA B | 393RR st

3 BEMR R

& 25 CPU F=RMNEH- SRR O ERS & R Z BTN E R < RN E 3-1 fi7R.

Wiz

1T

Bl SRt A

1C

PMON/U-Boot

& 3-1 A SPRMEMTZ BRXHR

4 EHFSRREAZESAE

Bl SR BHRIRNIZS B EEE S

4.1 tEZ4E

B 2L NZN S IBIERE, G4 THME, UEFI system table #ifit , SRIET 20, al, a2 ZAF7FeR
BEENZ, TFEaEE NS HRAN T

R A1 (S HHEHRRNSER
Egca SHARN ¥R
a0 u64 UEFI #ISEH# AR, A 1
1: FRIREH3CHF UEFI #}3E
0: FREMHAZHF UEFI 50
. MATRTEARA N SIHF UEFI A RIE M, BT I8 63 4T noefi 2851E
PAZENZ TR TIRE
al u64 64 iz dn 1 THEERIIE
a2 u64 64 {3 UEFI system table 438k
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4.2t ITIEIBENAE
4.2.1 initrd 3R

YEA md B , AR BEHS1THR NZERE nid 58, initd 5 2 M E T XA
“initrd=inird_start,initrd size” , initrd_start A initrd #2344 64 f2HFRHAL | initrd size 24 initrd B 64 {37 K/)N,

4.3 UEFI system table {£3% FRIZ4]E

4.3.1 memory map 3k

memory map FREVFIRLEME XA :

struct efi_boot memmap {

unsigned long map_size;
unsigned long desc_size;
u32 desc_ver;
unsigned long map_key;
unsigned long buff size;
efi_memory_desc t map|];

b
HA |, map_size A UEFI memory map buffer K/)\ ; desc_size A) UEFI memory map &R FFA /N ; desc ver

25 UEFI memory map $§R FFhR S ;map key ) UEFI memory map key ;map A UEFI memory map fefgibiit ;
B{KES% UEFI IS0, buff size (RE,

memory map kI FAEFE UEFI Configuration table 7, ]N#%1E UEFI Configuration table &% memory
map GUID({800f683f-d08b-423a-2293-965c3c6fe2b4} )5xEX memory map bk,

4.3.2 initrd 3

initrd FRBURLEMELINT -
struct efi_initrd {
unsigned long  base;
unsigned long  size;

}s
H | base A initrd fRIEC TS 64 AIIRMIE | size 4 initrd K] 64 1K/,
initrd 3R {4 #b 3it 77 6% £ UEFI Configuration table 1 , PN #% #£ UEFI Configuration table & & $% initrd

GUID({5568e427-68fc-4f3d-ac74-ca55523 1cc68})FREX initrd FRIbAE,

433 FDT 3k

FDT 3 # #b 2t 77 & 7£ UEFI Configuration table 7 , N #% £ UEFI Configuration table 7 & %
DEVICE TREE_GUID({b1b621d5-f19¢-41a5-830b-d9152¢69aac0} $kHR FDT it .
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4.4 NIZ&RL FDT 45

AZIRHACE % CONFIG BUILTIN DTB & CONFIG BUILTIN DTB NAME k3§ ERFER FDT , AT
EREINZ. HNIZEM FDT B, NAZRENTIHE R FDT , ANE{E B EMHE K FDT,

4.5 ERBRESAE

& BRES AR AR ENEST VBIOS €285, RF CPU BISERAARRNES AR | ESEHR B.
XFFXKHA VBIOS (£2 AXKWANE R R BEHFE VBIOS ZRHEINEE RE7F BAR TRIK&/G IMB N,

4.6 HAth#)E

UEFI Configuration table 412 7 memory map 3% ,initrd 3 ,FDT X% VMRS 2T 4.3.1 memory map
£ ,432initrd & , 433 FDT XK., HF , £ K F) memory map K. initrd 3 , FDT KA A St
08 64 utFE it B 64K FHINTFF.

initrd BWFMEBR A (D AR B SITHRA systemtable 773, £, 4.2.1 F14.3.2) , F%A UEFI HSEHIE A
HE#F{# A UEFI system table {£1%,

5 XENT RECEAT

ATAET G 2 SRIFARERT REENEK. BRERNEAEKICEESER.

XFBL AT MABCE A PLATFORM &% , HA]ARCE A PCLIREMT R , 20 GMAC =625 , USB 1525
(EHCI/OHCI/XHCI/OTG) , HDA 14128 | SATA #5541)28 |, DC #5428 |, GPU #5941 3%8 |, VPU 1558 % &

TIXS 0 B ERLTEERI T T R .

TR EAE A FE AR E |, HiRET RBLE A PLATFORM &% ; ST 4 LR PClERFF

ERRE |, BBOELEN PCLIRR T A , BRI ECE N PLATFORM & T .

TR R PCIFERAFAE , HiRE ™ RBELE A PLATFORM EXMKR & , RAMEFERER PCI EXH

TE , TRHFECE B status {E A "disabled" , W HN#% PCl FAS IR ZEFH YA

BENEAESESEXT N KIS AT,

5.1 CPU

5.1.1 cpu-map

DBCE T REBM
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(1) cluster
BETEEIEM core,
(2) core
{E : cpu=<&cpuN>, cpuN AXFVFK] cpu T .

5.1.2 cpu

WARBCE B
(1) device type
18 : "cpu",
(2) compatible
{& : "loongarch",
(3) reg
CPU %5
(4) clock-frequency
CPU M , By HZ,

52 NfF

5.2.1 memory

WRBCE B
(1) device type
1 : "memory",
(2) reg
A R At B K/,

5.2.2 reserved-memory

WIRECE B -
(1) #address-cells

NRIRT AE N T #address-cells , PR-S5RT m#address-cells {R3IF—3K.

MNRART RIRA E M #address-cells , SNIZE X H OF ROOT NODE ADDR CELLS DEFAULT {#3F—%K.
(2) f#size-cells

MERIBT BE N T #size-cells , WASHRT A#size-cells (RFF—3K.

MNRART RIRA E M#size-cells , SPNIZE X OF ROOT NODE _SIZE CELLS DEFAULT {&F—%L,
(3) ranges

ZEHAT
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linux,cma 1 RMRECE B -
(1) compatible

{& : "shared-dma-pool",
(2) reusable

=
(3) size
TE M XIHEIR/N,
(4) linux,cma-default
TME. FRORAXIFSEA cma SMECHIFR BB,

5.2.3 memalloc

WARCE B
(1) compatible
{8 : "loongson,ls-memalloc",
(2) reg
N EAFRIRAE i K& KN,

5.3 iRE{ERgs

WARCE B
(1) compatible
{& : "loongson,ls2k-tsensor" ,
(2) reg
WELTRR LML R EIE & K/,
(3) interrupt-parent
RN WS HIZR T AR
(4) interrupts
£ interrupt-parent XN (I WTHEHIZS+ , 13 BRI,
(5) id
BEE RS,
(6) #thermal-sensor-cells

RE SR T RUBTER B
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5.4 FFRTHTHRS

5.4.1 CPU Ahifisthlzs

WRECE B
(1) compatible
{& : "loongson,cpu-interrupt-controller",
(2) interrupt-controller
TE , SRR ETESIES.
(3) #interrupt-cells
TE MAERT—AN P T B AT R R B R,

5.4.2 1£45 10 hWIsH)z8

WRCE B
(1) compatible
1& : "loongson,liointc-2.0",
(2) interrupt-controller
EE , SRR RO RTIESIES.
(3) reg
WELT R EEMAE A A ERIE R KN, 455 reg-names BLEF .
(4) reg-names
reg PRI RIFF 8 TEEFR , KX A "main" , "isr0" , "isrl" , .., "istN", HH, "main"FRIRFTHT
PR T A AL 5 "isr0"~"isIN"R IR ARSI ZE CPU #% 0~N RIF PR ST 728 | #URIR CPU A%k
HTELE.
(5) #interrupt-cells
TE SURHT— N T B M AT T A BN
(6) interrupt-parent
R HTEHIZR T AR
(7) interrupts
£ interrupt-parent Xy N (KR WHZEHIZE+ , FHAKFES. E2,3, 4, 5 2FIXN TEMK HWIO~HWI3 , B
HBERCE —ME.
(8) interrupt-names
RIRAFR interrupts T ATECEAPRTZFR , 7"int0" , "intl" , "int2" , "int3"KKIFE,
(9) loongson,parent int map
BE 44 32 HTTA | KIXFREBZE CPU AZF US| i HWIO-HWI3 (e #T, HWIO~HWI3 ¥ 5/
interrupt-names 43 BI24"int0" , "int1" , "int2" , "int3",
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543 Y& 10 RIS

WRCE B
(1) compatible

FHFLUT JUFH compatible B :

"loongson,ls2k0500-eiointc";
"loongson,ls2k2000-eiointc";

REF& A compatible AN[F] |, §EEFEMEXM dts 4.
(2) interrupt-controller

M, SR RO RTIESIES .
(3) #interrupt-cells

TE SURHT— NP T B M AT T A BN
(4) interrupt-parent

R KPS HIZR T AR
(5) interrupts

1£ interrupt-parent XV AR RTIESIZE S |, (AR,
(6) interrupt-names

N interrupts FTECE R HT & FR.

fERY R 10 Pl , FRALAEY R 10 RWTfERERL , FABIMFIATIfERE , BRETTERE.

(AVAY

5.4.4 BrF 10 ) se

WRECE B
(1) compatible

1& : "loongson,pch-pic-1.0",
(2) reg

WEAT RS T E A EIE & K/,
(3) interrupt-controller

TE , MR RO RTEHIES.
(4) #interrupt-cells

E XA —A R T BV T R R A B R
(5) loongson,pic-base-vec

RE SO TR RIS R S iah i &5,
(6) interrupt-parent

FEERE B BTHEHI2S T R AR
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5.4.5 MSI FTIEH| 25

(1) compatible

& : "loongson,pch-msi-1.0",

(2) reg

WHEAAT R B T R EHBIE & K/,
(3) interrupt-controller

E , SRR RO BRI

(4) loongson,msi-base-vec

msi FPRTHEH R SIF R IAT T S,
(5) loongson,msi-num-vecs

msi PWHEHIFSIFRIT R R EE.
(6) interrupt-parent

FEERE B BTHEHI2S T R AR

5.5 SPI 1=l 25

WARCE B

(1) compatible

1{& : "loongson,ls-spi"

(2) reg
WELLTRR ML R EIE & K/,

5.6 GPIO

WARBCE B

(1) compatible

{& : "loongson,ls2k-gpio"F1"loongson,loongson3-gpio",
ARFEEAK compatible RN[E , BIASEFEMKRH dits X,

(2) reg
BEAATRE D&M TR E IR K/,
(3) ngpios

gpio IR,

(4) gpio-controller

Z=E , FRRA gpio L.

(5) #gpio-cells

MR R B AR AN TE.
(6) conf offset

gpio FTTE IS A F AR TS HOAL



Feiniicl

LOONGSON TECHNOLOGY

(7) out offset
gpio ¥l W E FF R RIEHAL,
(8) in_offset
gpio M N\ RAFET 72 mis i,
(9) inten_offset
gpio FHTEBET 728 fmis it
(10) in_start bit
ZRMER T3S 3A3000 £3828FYS |, £ 2K RIIFE , HENAO,
(11) gpio_base
RE ST MR gpio base 5, gpio TTRXIFRE M 64 1 gpio , MRLIRRTIHFL T 64 1 gpio , FETE
M 2/ gpio TR |, 55 2 4 gpio T RLHA gpio_base M 64 FHEA,
(12) support_irq
Z=E , $RIR gpio THFFHHT.
(13) interrupt-parent
RN WS HIZR T AR
(14) interrupts
1E interrupt-parent Xt (I KTEHIRES , (BRI,

(15) interrupts-extended
ZRMRITERS interrupt-parent 0 interrupts (LA SEAE —ZH. ZHEH—RPT],

5.7 UART 1554128

WARBLE B
(1) compatible
1 : "ns16550a",
(2) reg
WEAT RS T E A EIE R K/,
(3) clock-frequency
RE M art BHESHER
(4) interrupt-parent
FE R R BTS2 T /AR
(5) interrupts

1£ interrupt-parent XNV AR WTIEHIZR S |, (M.

5.8 CAN
PIRRCE B

(1) compatible
18 : "nxp,sjal000",

10
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(2) reg
WE LT AR E Lt 7= (B A EHE K KN,
(3) interrupt-parent
HEER R TSI 2T /AR,
(4) interrupts
1£ interrupt-parent XNV AR WTIEHIZR S |, (M.

(5) nxp,external-clock-frequency

RE X SNAREFERIRER

5.9 12C &8s

WRECE B
(1) compatible
1{& : "loongson,ls2k-i2c",
(2) reg
WE LT AR E Lt 7 (B A EHE K KN,
(3) interrupt-parent
FEERRIA R BTS2 T /AR
(4) interrupts

1£ interrupt-parent XNV AR WTIEHIZE S |, (M.

5.10 PWM 154125

WRECE B
(1) compatible
1& : "loongson,ls2k-pwm",
(2) reg
WEAT RS T E A EIE & K/,
(3) clock-frequency
TN EE TR
(4) interrupt-parent
FEERRIA P ITEHI2R T R AR
(5) interrupts
1£ interrupt-parent XNV AR WTIEHIZE S |, (RN,
(6) #pwm-cells
E SUIRZCTY B MR B R

11
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5.11 NAND 254138

WARCE B
(1) compatible
{8 : "loongson,ls-nand",
(2) reg
WELTRR LM R EIE & K/,
(3) interrupt-parent
RN WS HIZR T AR
(4) interrupts
1£ interrupt-parent Xt N fRFR il es S |, F AR #T.
(5) interrupt-names
TE M W AR,
(6) dmas
M) DMA #5257 R /A14
(7) dma-names
{& : "nand_rw",
(8) dma-mask
dma bit {385,
(9) nand-cs
EMNFEES,
(10) number-of-parts
nand T XHE.
partition 73 MECE 5 S MN AT RG).,

5.12 BREIEE

WIARCE B -
(1) compatible
XFFRAUTF JLF compatible JEHE :

"loongson,ls2k0500-pmc", "syscon";
"loongson,ls2k1000-pmc", "syscon";
"loongson,ls2k2000-pme

REFE&EAMK compatible N[F] , EESEFE MK dts 4.

, "syscon";
(2) reg

WELT R S T E A ERIE R K/,
(3) interrupt-parent
FEERIA P ITEHI2R T R AR
(4) interrupts

1£ interrupt-parent Xf Y (I HTIEHIRSF | (F T,

12
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AR E SR RARMERE | ATRUEINZN N B -
(5) loongson,suspend-address

TRARAS , BEFFRRF AL,
5.13 RTC

WIARCE B -
(1) compatible

XFFRAUTF JUF compatible JEHE :

"loongson,ls2k0500-rtc", "loongson,ls7a-rtc";
"loongson,ls2k1000-rtc", "loongson,ls7a-rtc";
"loongson,ls2k2000-rtc", "loongson,ls7a-rtc";

REFAE A compatible R[E , EESEFAMRK dis .
(2) reg

WE LT AR E Lt 7= (B A EHE K KN,
(4) interrupt-parent

FEERIA P ITEHI28 T R AR
(5) interrupts

1£ interrupt-parent Xf Y (I WTIEHIRSF | (F T,

5.14 HPET 1&%!/g5

WRBCE B
(1) compatible
{& : "loongson,loongson2-hpet",
(2) reg
WE LT AR E Lt 7= (B A EHE K KN,
(3) clock-frequency
PN TES
(4) interrupt-parent
FEERRIA P ITEHI2R T R AR
(5) interrupts

1£ interrupt-parent Xf Y (WIS HIRSF | (F T,

5.15 SDIO 1Z=Hllzs
WRECE B
(1) compatible

1& : "loongson,ls2k sdio"

13
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(2) reg
WE LT AR E Lt 7= (B A EHE K KN,
(3) interrupt-parent
HEER R TSI 2T /AR,
(4) interrupts
1E interrupt-parent Xt FRFR TR 2s S, AR,
(5) interrupt-names
SR & R
(6) dmas
sdio %85 FIAY dma 425 25
(7) dma-names
X dma BIEZFR.
(8) dma-mask
WH dma 254 bit (RS
(9) clock-frequency
PN LTS
(10) cd-gpio
sdio detect 3| EMFE I gpio. BT gpio WA A MFIETK .
(11) non-removable
AERE B, KBMEAMAR ST IR .
(12) broken-cd
AERE B, ZRMEAMARE A AN REIR

5.16 GMAC %% 25

5.16.1 BEE X PLATFORM &%

WARCE B
(1) compatible
1 : "snps,dwmac-3.70a",
(2) reg
WELTRR LML TR A EIE & K/,
(3) interrupt-parent
R WS HIZR T AR
(4) interrupts
1E interrupt-parent Xt & (I KTEHIRES , (BRI,
(5) interrupt-names
xR FRR interrupts P FTACE B KT FR.
(6) phy-mode

14
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phy O #RAEER,
(7) bus_id
mii BT,
(8) mac-address
BN, RFE , TUBTZBMHIRE mac #illt,
(9) dma-mask
RE M dma H#ERD bit {28,
(10) snps,multicast-filter-bins

R X MAC #itit Hash 3 82B#%FRCHK) Hash FRALEK.

5.16.2 BEE A PCI X%

WIRBLE SR
(1) reg

5-cell PCI resource, 25 1 4 cell {4 bit8-bitl5 A devin {H.
(2) interrupts

£ interrupt-parent XN (P WTHEHIZS+ , 1E BRI,
(3) interrupt-parent

FEERE B BTHEHI2S T R AR

AERCE B

(4) status
{ : "disabled". MRRESHEREZINEE (BW) 58 , BEFEHEREDRE , "TUEEXEY 2R
®’E,

5.17 DWC2 124122

WARCE B
(1) compatible

{8 : "loongson,loongson2-dwc2",
(2) reg

WHEAAT KBS T R EHBIE & K/,
(3) interrupt-parent

& R E AR T 851 /A1
(4) interrupts

1£ interrupt-parent XTIV AR RTIESIZE S |, (AR,
(5) dma-mask

R'E dma bit R,
(6) dr_mode

& E TEFEZ(CA : "host", "peripheral"#1"otg",
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5.18 DWC3 17l25

WIRBLE B
(1) compatible

{8 : "synopsys,dwc3",
(2) reg

WHE AT R B S 7 (R K EBIE & K/,
(3) interrupt-parent

& AR T 85710 /AN
(4) interrupts

1£ interrupt-parent XV AR RTIEHIZE S |, (AR,
(5) usb-phy

®E usb_phy , FEE T = usb2_phy 1 usb3 phy,
(6) dr_mode

A& E T/EAETCA : "host" , "peripheral"#]1"otg",

5.19 OHCI 1554128

5.19.1 BEE X PLATFORM &%

WARCE B
(1) compatible
{H : "generic-ohci",
(2) reg
WET RS T E A EIE R K/,
(3) interrupt-parent
R TS HIER T AR
(4) interrupts

1£ interrupt-parent XTIV AR RTIEHIZR S |, (AR,

5.19.2 BCE R PCLR%E

WIRBLE B
(1) reg

5-cell PCI resource, 25 1 /4 cell ] bit8-bitl5 A devin {H.
(2) interrupts

1E interrupt-parent XF R (R WTIEHIS T | (FRKET.

(3) interrupt-parent
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FEERE B BTHEHI2S T R AR

AERCE B

(4) status
{ : "disabled", MMRREESHEREZINGE (BW) 58 , BEFEHEREDEE , TUEEXEY 2R
’E,

5.20 EHCI #7541 28

5.20.1 ECE A PLATFORM &%

WRECE B
(1) compatible
1{H : "generic-ehci",
(2) reg
WEAT RS T E A EIE R K/,
(3) interrupt-parent
HEER R TSI 2T AR,
(4) interrupts

1£ interrupt-parent XNV AR WTIEHIZR S |, (5T,

5.20.2 BEE A PCI X%

WIRBLE B
(1) reg

5-cell PCI resource, 25 1/ cell {4 bit8-bitl5 A devin {H.
(2) interrupts

1£ interrupt-parent XNV AR WTIEHIZR S |, (RN,
(3) interrupt-parent

FEERE B BTHEHI2S T R AR

AERLE B

(4) status
{& : "disabled". MRREGHEREEE (BW) EA  BEEHEREEE , TUAREXES  FAZX
wE.
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5.21 XHCI =25

5.21.1 BEE A PCI X%

WIRBLE B
(1) reg

5-cell PCI resource, 25 1 /4 cell {4 bit8-bitl5 A devin {H.
(2) interrupts

£ interrupt-parent XN (P WTHEHIZS+ , 1F B RT,
(3) interrupt-parent

FEERE B R BTEHI25 T R AR

AERLE B

(4) status
{& : "disabled". MRREGHEREEE (BW) EA  BEEFHEREEE , TUAREXESE A%
wE.

5.22 HDA 1%%l8s

5.22.1 BCE A PLATFORM &%

WRBCE B
(1) compatible
& : "loongson,ls2k-audio",
(2) reg
WE LT AR E Lt 7= (B A EHE K KN,
(3) interrupt-parent
FEEREIA R BTS2 T /AR
(4) interrupts

1£ interrupt-parent XNV AR WTIEHIZE S |, (AT,

5222 BCE A PCLEHK

WIRBLE B
(1) reg

5-cell PCI resource, 25 1 4 cell {4 bit8-bitl5 A devin {H.
(2) interrupts

18
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1£ interrupt-parent Xf Y (I WTIEHIRSF | (F T,
(3) interrupt-parent

B B P WIS T R AR,

A[ERCE B

(4) status
{ : "disabled"., MRRFLSHERETEE (EW) £ , BEFHEREIEE , TUREZEN , 2R
®’E,

5.23 SATA =25

5.23.1 BEE /) PLATFORM &%

WAPRCE B
(1) compatible
{H : "snps,spear-ahci",
(2) reg
WELLTRR LML R EIE & K/,
(3) interrupt-parent
RN WS HIZR T AR
(4) interrupts

1£ interrupt-parent XV AR RTIESIZE S |, (AR,

5.23.2 BCEX PCLR%E

WIRBLE B
(1) reg

5-cell PCI resource, 25 1 4 cell {4 bit8-bitl5 A devin {H.
(2) interrupts

1£ interrupt-parent XV AR RTIESIZE S |, (AR,
(3) interrupt-parent

BRI WIS T R AR,

A[ERCE B

(4) status
{ : "disabled"., MRRFLSHERZTEE (EW) 5 , BEFEHEREIRE , TUREZEN , 2R
®’E,
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5.24 PCIE

5.24.1 PCIE Host Bridge

WRECE B

(1) compatible

1{& : "loongson,ls2k-pci",

(2) reg

FCE Z (R EHIE R KON,

(3) ranges

MEM 3t ZS [ AR 10 itk 2],
(4) device type

18 : "pci",

(5) bus-range

EMEEST0HE.

(6) #size-cells

AT /R size SEAE A ST L,
(7) #address-cells

AT /R address 35{E KIS TR,
(8) msi-parent

FNRAER msi BT, BECEXBMETSE msi PRTISHIRE.
5.24.2 PCIE Bridge

WAPRCE B
(1) reg

5-cell PCI resource, 25 1 4 cell B bit8-bitl5 A devfn {H.
(2) interrupts

1£ interrupt-parent XF R (R WTIEHIE T | (FRKET.
(3) interrupt-parent

RN HTEHIZR T AR
(4) #interrupt-cells

T BT —AN P T B AT R BB R,
(5) interrupt-map

ZBMERIRT PCIE Bridge % HZA SR ITIEHI ST R RIS,
(6) interrupt-map-mask

ZEMAT&E interrupt-map B mask , 454 interrupt-map {F .
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5.24.3 PCIE Device
SEAEPEMET KT RESECER PCLEE IR,

5.25 RapidIO #5128

5.25.1 BCER PCLR%E

WIRBLE B
(1) reg

5-cell PCI resource, 25 1 /4 cell ] bit8-bitl5 & devin {H.
(2) interrupts

1£ interrupt-parent Xf I (KW | (F R,
(3) interrupt-parent

B R P WIS T R AR,

AERCE B

(4) status
{ : "disabled". MRRFLSHERETEE (EW) 5 , BEFEHEREIRE , TUREZEN , 2R
®’E,

5.26 DMA 3751|238

WARBLE B
(1) compatible
1& : "loongson,loongson2-apbdma",
(2) reg
WET RS T E A EIE R K/,
(3) loongson,apbdma-conf
g APBDMA FLE #1728 , BCE DMA #2628 N AT AR %
(4) #dma-cells
T MiBHT dma JEME TSR R A SAGL DL,
(5) dma-channels
DMA JBEHE,
(6) interrupt-parent
FE R R BTS2 T /AR
(7) interrupts

1£ interrupt-parent XV AR WTIEHIZE S |, (AT,
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5.27 APB B Zi5H 7

5.27.1 BCE A PCI &%

WIRBLE B

(1) reg
5-cell PCI resource, 25 1 /4 cell {4 bit8-bitl5 A devin {H.

(2) status
{8+ "disabled", FERLERISANTRT | AP BASHIER PCIEETS , {8 APB FHEM UART, 12C,
PWM, RTC, NAND ZZ#Has KRR E PCIREERN | X5 HIZFALE A PLATFORM EX AR &
TR, SECEERIE, APB S&ITEHIS N REB WAL PCl FAGE AW , FTAFEREIL APB 447
Bz PCIRR T . , BACE B status="disabled",

5.28 REBOOT

WRECE B
(1) compatible
{& : "syscon-reboot"
(2) regmap
&M@ pme XETR.
(3) offset
FRIR BTN reboot M ITHI 2 T 1E 28 A% .
(4) mask
VIlR)E 75 Q) bit {7 FERD,

5.29 POWEROFF

WARBLE B
(1) compatible
& : "syscon-poweroff"
(2) regmap
REXRIFERIRET R,
(3) offset
FRIREIRIEIR poweroff A XIEHIS T 75w .
(4) mask
ViR Zr 725 bit 7D,
(5) value

WEFFRNE.
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5.30 CHIPID

WARCE B
(1) compatible

{2 : "loongson,ls2k-chipid"
(2) reg

WE LT AR E Lt 7= (B A EHE K KN,
(3) little-endian

/INAEE
5.31 PINCTRL

WARBLE B
(1) compatible
{8 : "loongson,ls2k-pinctr]"
(2) reg
WELT AR B Lt 7= (B A EHE K KN,
BERREMERERRER pinctrl RETRMNSIAAR | HSEMFHENL T EMRENIRLSEZLE,
ALEERE W E FREARIEAR RECE , PINCTRL AMEANEME BECENTE , B RIEHEEFEA.

532 R R

WRBCE B

(1) model
1R QIR LT SRR EIR”, Hh MBS A FREE RS XK cpuinfo FEK) model name,
AEFARIESIRFRA—AE , #RNT

2K0500 & : "Loongson-2K0500 Reference Board";
2K1000LA Y& : "Loongson-2K1000 Reference Board";
2K2000 & "Loongson-2K2000 Reference Board";

533 HtPAcE

WEWPIEECE T spidev , eeprom , audio codec , thermal-zone , nand partition , i2c-gpio F & &1 R BH |
AETMEHRMERES , BPURIEERIERER |, REAATSENR , o EAHEXAE.
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6 B4

AR L ANHIE B AT IS CPU AR ARGNBEIG M NZIED ERALE T B SHZIEAES R

MERERTREESAE , FSNZAFE ZREMMEFRAN | eA B RN BEARIRFREK
R, BAT SRS P ERR A AT S —.
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fiisk A ABERLLIESFEIS SR

2K0500, 2K1000LA, 2K2000 &M R 25,
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fii% B KB ESAEALERFISIIR

WIPRRRIS £BESAR
2K 0500 WEN
2K1000LA B
2K2000 VBIOS
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fisx C 2K0500 W& IRLGSERLE

#include <dt-bindings/interrupt-controller/irq.h>
#include <dt-bindings/gpio/gpio.h>

/dts-v1/;

/1

model = "Loongson-2K0500 Reference Board";
compatible = "loongson,loongson3";
#address-cells = <2>;

#size-cells = <2>;

aliases {
ethernet0) = &gmac0;
ethernetl = &gmacl;
serial0 = &cpu_uart0;

spi0 = &spi0;
12¢0 = &i2¢0;
i2cl = &i2cl;
12¢2 = &i2c2;
12¢3 = &i2c3;
12¢4 = &i2c4;
12¢5 = &i2c¢5;
I8
chosen {
stdout-path = "serial0:115200n8";
bootargs = "earlycon";
I8
memory {
device type = "memory";
reg= <0 0x00200000 0 0x0ee00000
0 0x90000000 0 0x60000000>;
I8

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

linux,cma {
compatible = "shared-dma-pool";
reusable;
size = <0x0 0x2000000>;
linux,cma-default;
¥
I8

cpus {
#address-cells = <1>;
#size-cells = <0>;
cpu-map {
cluster0 {
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1

core( {
cpu = <&cpul>;

cpul: cpu@10000 {
device type ="cpu";
compatible = "loongarch";
clock-frequency = <500000000>;

reg=<0>;

cpuic: interrupt-controller {

}s

compatible = "loongson,cpu-interrupt-controller";
interrupt-controller;
#interrupt-cells = <1>;

liointcO: interrupt-controller@1fe11400 {

}s

compatible = "loongson,liointc-2.0";
reg = <0 0x1fe11400 0 0x40>,
<0 0x1fe11040 0 0x8>;

—n non;

reg-names = "main", "isr0";

interrupt-controller;
#interrupt-cells = <2>;
interrupt-parent = <&cpuic>;
interrupts = <2>;
interrupt-names = "int0";

loongson,parent_int map = <Oxftfffftf>, /* int0 */
<0x00000000>, /* int1 */
<0x00000000>, /* int2 */
<0x00000000>; /* int3 */

liointc1: interrupt-controller@1fe11440 {

compatible = "loongson,liointc-2.0";
reg = <0 0x1fe11440 0 0x40>,
<0 0x1fe11048 0 0x8>;

"nn

reg-names = "main", "isr0";

interrupt-controller;
#interrupt-cells = <2>;

interrupt-parent = <&cpuic>;
interrupts = <4>;

—n

interrupt-names = "int2";

loongson,parent_int_map = <0x00000000>, /* int0 */
<0x00000000>, /* intl */
<OXff{fftt>, /* int2 */
<0x00000000>; /* int3 */
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}s

extioiic: interrupt-controller@0x1fe11600 {
compatible = "loongson,ls2k0500-eiointc";
interrupt-controller;
#interrupt-cells = <1>;
interrupt-parent = <&cpuic>;
interrupts = <3>;

1

soc {
compatible = "ls,nbus", "simple-bus";
#address-cells = <2>;
#size-cells = <2>;
ranges = <0 0x10000000 0 0x10000000 0 0x10000000
0 0x2000000 0 0x2000000 0 0x2000000
0 0x20000000 0 0x20000000 0 0x10000000
0 0x40000000 0 0x40000000 0 0x40000000
0xfe 0x00000000 0xfe 0x00000000 0 0x40000000>;

isa@ 16400000 {
compatible = "isa";
#size-cells = <1>;
#address-cells = <2>;
ranges = <1 0 0 0x16400000 0x4000>;

|5

generic_conf0: generic_conf@1fe10100 {
compatible = "syscon";
reg =<0 0x1fe10100 0 0x0004>;

¥

cpu_uart0: serial@0x1{f40800 {
compatible = "ns16550a";
reg = <0 0x1{f40800 0 0x10>;
clock-frequency = <100000000>;
interrupt-parent = <&extioiic>;
interrupts = <2>;
no-loopback-test;
15
petrl:pinctrl@1£fe00420 {
compatible = "loongson,ls2k-pinctrl";
reg = <0 0x1fe00420 0 0x18>;
hda default:hda {
mux1 {
groups ="hda";
function ="hda";

de@0x400c0000 {
compatible = "loongson,la2k0500-dc", "loongson,display-subsystem";
reg =<0 0x1f010000 0 0x10000>;
interrupt-parent = <&liointc0>;
interrupts = <28 IRQ_TYPE _LEVEL HIGH>;
dma-mask = <0x00000000 Oxfffffiff>;
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output-ports = <&dvo0 &vga>;

#address-cells = <1>;
#size-cells = <0>;

dc_identify {
model = "loongson,2k500";
compatible = "loongson,ls2k";

}s

dvo0: dvo@0 {
/* 0 for connector 0 (DVOO0) */
reg = <0>;
ddc-i2c-bus = <&i2c4>;
connector = "dvi-connector";
status = "ok";

1

vga: vga@]1 {
/* 1 for connector 1 (DVO1) */
reg = <I>;
ddc-i2¢c-bus = <&i2c¢5>;
connector = "vga-connector";
status = "ok";

I8

15

ahci@0x1{040000 {
compatible = "snps,spear-ahci";
reg = <0 0x1f040000 0 0x10000>;
interrupt-parent = <&extioiic>;
interrupts = <75>;

}s

pmc: acpi@0x1ff6c000 {
compatible = "loongson,ls2k0500-pmc", "syscon";
reg = <0x0 0x1{f6c000 0x0 0x58>;
interrupt-parent = <&extioiic>;
interrupts = <56>;
loongson,suspend-address = <0x0 0x1c000500>;

%
reboot {
compatible ="syscon-reboot";
regmap = <&pmc>;
offset = <0x30>;
mask = <0x1>;
35
poweroff {
compatible ="syscon-poweroft";
regmap = <&pmc>;
offset = <0x14>;
mask = <0x3¢c00>;
value = <0x3c00>;
35
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dwc2@0x 1080000 {
compatible = "loongson,loongson2-dwc2";
reg = <0 0x1f080000 0 0x40000>;
interrupt-parent = <&extioiic>;
interrupts = <73>;
dma-mask = <0x0 Oxfffffiff>;
dr_mode = "otg";
/* Optional for that dr mode = "host" or dr_mode = "peripheral" */

}s

gmac0: ethernet@0x1f020000 {
compatible = "snps,dwmac-3.70a";
reg = <0 0x1f020000 0 0x10000>;
interrupt-parent = <&liointc0>;
interrupts = <12 IRQ_TYPE LEVEL HIGH>;
interrupt-names = "macirq";
mac-address = [ 64 48 48 48 48 60 ];/* [>mac 64:48:48:48:48:60 <]*/
phy-mode = "rgmii";
bus_id = <0x0>;
dma-mask = <Oxfffffiff Ox >,

55

gmacl: ethernet@0x1f030000 {
compatible = "snps,dwmac-3.70a";
reg =<0 0x1f030000 0 0x10000>;
interrupt-parent = <&liointc0>;
interrupts = <14 IRQ_TYPE _LEVEL HIGH>;
interrupt-names = "macirq";
mac-address = [ 64 48 48 48 48 61 ];/* [>mac 64:48:48:48:48:61 <]*/
phy-mode = "rgmii";
bus id = <0x1>;
dma-mask = <Oxfffffiff Ox >,

15

ohci@0x 11058000 {
compatible = "generic-ohci";
reg = <0 0x1f058000 0 0x8000>;
interrupt-parent = <&extioiic>;
interrupts = <72>;

¥

ehci@0x11050000 {
compatible = "generic-ehci";
reg =<0 0x1f050000 0 0x8000>;
interrupt-parent = <&extioiic>;
interrupts = <71>;

¥

usb2 phy: usb2phy@dwc3 {
compatible = "usb-dummy-phy";

55

usb3 phy: usb3phy@dwc3 {

compatible = "usb-dummy-phy";
s
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dwe3@0x 1060000 {
compatible = "synopsys,dwc3";
reg = <0 0x1f060000 0 0x10000>;
interrupt-parent = <&extioiic>;
interrupts = <74>;
usb-phy = <&usb2 phy>, <&usb3 phy>;
dr_mode = "host";

}s

pci@0x16000000 {
compatible = "loongson,ls2k-pci";
device type = "pci";
bus-range = <0x1 0x6>;
#size-cells = <2>;
#address-cells = <3>;

reg = < Oxfe 0x00000000 0 0x20000000>;
ranges = <0x02000000 0 0x40000000 0 0x40000000 0 0x40000000
0x01000000 0 0x00004000 0 0x16404000 0x0 0x4000>;

pci_bridge@0,0 {
compatible = "pciclass060400",
"pciclass0604";

reg = <0x0000 0x0 0x0 0x0 0x0>;
interrupts = <0 IRQ_TYPE_LEVEL HIGH>;
interrupt-parent = <&liointc1>;

#interrupt-cells = <1>;
interrupt-map-mask =<0 0 0 0>;
interrupt-map =<0 0 0 0 &liointcl 0 IRQ TYPE LEVEL HIGH>;
I8
pci_bridge@1,0 {
compatible = "pciclass060400",
"pciclass0604";

reg = <0x0800 0x0 0x0 0x0 0x0>;
interrupts = <1 IRQ_TYPE_LEVEL HIGH>;
interrupt-parent = <&liointc1>;

#interrupt-cells = <1>;
interrupt-map-mask = <0 0 0 0>;
interrupt-map =<0 0 0 0 &liointc1 1 IRQ _TYPE LEVEL HIGH>;
I8
¥

#ifdef LS2K500 HAVE PCI

1s2k500pci@0x17100000 {
compatible = "loongson,ls2k500-pci";
#interrupt-cells = <1>;
bus-range = <0x10 0x14>;
#size-cells = <2>;
#address-cells = <3>;
linux,pci-domain = <2>;

#if 0
pei-gpios = <&pioA 0 0>, <&pioA 1 0>;
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interrupt-map-mask = <0xf800 0 0 7>;
interrupt-map =
<0x0f8000 0 0 1 &liointc1l 26 IRQ_TYPE LEVEL HIGH>, /* Slot 9 */
<0x0f8000 0 0 2 &liointc1 26 IRQ_TYPE LEVEL HIGH>,
<0x0f8000 0 0 3 &liointc1 26 IRQ_TYPE LEVEL HIGH>,
<0x0f8000 0 0 4 &liointc1 26 IRQ_TYPE LEVEL HIGH>,
<0x0f8800 0 0 1 &liointc1 26 IRQ_TYPE LEVEL HIGH>, /* Slot 10 */
<0x0f8800 0 0 2 &liointc1 26 IRQ_TYPE LEVEL HIGH>,
<0x0f8800 0 0 3 &liointc1 26 IRQ_TYPE LEVEL HIGH>,
<0x0f8800 0 0 4 &liointcl 26 IRQ_TYPE LEVEL HIGH>;

interrupt-map = <0 0 0 0 &liointc1 28 IRQ TYPE LEVEL HIGH>;

ranges = <0x02000000 0 0x20000000 0 0x20000000 0 0x10000000
0x01000000 0 0x00008000 0 0x17008000 0x0 0x4000>;

#else
pci-gpios = <&pioB 22 0>;
interrupt-map-mask = <0 0 0 0>;
#endif
reg =< 0x0 0x17100000 0 0x10000
0x0 0x17110000 0 0x10000
0x0 0x1fe11100 0 0x100 >;
#endif

pioA:gpio@0x1fe10430 {

compatible = "loongson,loongson3-gpio";
reg = <0 0x1fe10430 0 0x20>;
gpio-controller;
#gpio-cells = <2>;
ngpios = <64>;
conf offset = <0>;
out offset = <0x10>;
in_offset = <0x8>;
in_start_bit = <0>;
inten_offset = <0xb0>;
gpio_base = <0>;
support_irq;
interrupts-extended =
/*
* Every 32 gpios share a interrupt line. We need to disable
* unnecessary GPIO interrupts in the firmware.

*/

<&liointcl 26 IRQ_TYPE LEVEL HIGH><&liointcl
IRQ TYPE LEVEL HIGH><&liointcl 26 IRQ TYPE LEVEL HIGH><&liointcl
IRQ TYPE LEVEL HIGH>,

<&liointcl 26 IRQ_TYPE LEVEL HIGH><&liointcl
IRQ TYPE LEVEL HIGH><&liointcl 26 IRQ TYPE LEVEL HIGH><&liointcl
IRQ_TYPE LEVEL HIGH>,

<&liointcl 26 IRQ _TYPE LEVEL HIGH><&liointcl
IRQ TYPE LEVEL HIGH><&liointcl 26 IRQ TYPE LEVEL HIGH><&liointcl
IRQ TYPE LEVEL HIGH>,

<&liointcl 26 IRQ _TYPE LEVEL HIGH><&liointcl
IRQ_TYPE LEVEL HIGH><&liointcl 26 IRQ_TYPE LEVEL HIGH><&liointcl
IRQ TYPE LEVEL HIGH>,

<&liointcl 26 IRQ _TYPE LEVEL HIGH><&liointcl
IRQ _TYPE LEVEL HIGH><&liointcl 26 IRQ _TYPE LEVEL HIGH><&liointcl
IRQ TYPE LEVEL HIGH>,

<&liointcl 26 IRQ TYPE LEVEL HIGH>,<&liointcl
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IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ_TYPE LEVEL HIGH>,
<&liointcl

IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ TYPE LEVEL HIGH>,
<&liointcl

IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ TYPE LEVEL HIGH>,
<&liointcl

IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ TYPE LEVEL HIGH>,
<&liointcl

IRQ_TYPE LEVEL HIGH><&liointcl

IRQ TYPE LEVEL HIGH>,
<&liointcl

IRQ_TYPE LEVEL HIGH><&liointcl

IRQ TYPE LEVEL HIGH>,
<&liointcl

IRQ _TYPE LEVEL HIGH><&liointcl

IRQ TYPE LEVEL HIGH>,
<&liointcl

IRQ _TYPE LEVEL HIGH><&liointcl

IRQ TYPE LEVEL HIGH>,
<&liointcl

IRQ _TYPE LEVEL HIGH><&liointcl

IRQ_TYPE LEVEL HIGH>,
<&liointcl

IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ_TYPE LEVEL HIGH>,
<&liointcl

IRQ _TYPE LEVEL HIGH><&liointcl

IRQ _TYPE LEVEL HIGH>;

}s

pioB:gpio@0x1fe10450 {

compatible = "loongson,loongson3-gpio";

26

26

27

27

27

27

27

27

27

27

reg = <0 0x1fe10450 0 0x20>;

gpio-controller;
#gpio-cells = <2>;
ngpios = <64>;
conf offset = <0>;
out offset = <0x10>;
in_offset = <0x8>;
in_start_bit = <0>;
inten_offset = <0x98>;
gpio_base = <64>;
support_irq;
interrupts-extended =
/*

26

26

26

27

27

27

27

27

27

27

27

IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ TYPE LEVEL HIGH>,<&liointcl
IRQ TYPE LEVEL HIGH><&liointcl

IRQ TYPE LEVEL HIGH>,<&liointcl
IRQ TYPE LEVEL HIGH><&liointcl

IRQ TYPE LEVEL HIGH>,<&liointcl
IRQ TYPE LEVEL HIGH><&liointcl

IRQ TYPE LEVEL HIGH>,<&liointcl
IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ TYPE LEVEL HIGH>,<&liointcl
IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ TYPE LEVEL HIGH><&liointcl
IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ TYPE LEVEL HIGH><&liointcl
IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ TYPE LEVEL HIGH><&liointcl
IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ TYPE LEVEL HIGH>,<&liointcl
IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ TYPE LEVEL HIGH><&liointcl
IRQ TYPE LEVEL HIGH>,<&liointcl

* Every 32 gpios share a interrupt line. We need to disable
* unnecessary GPIO interrupts in the firmware.

*/
<&liointcl
IRQ _TYPE LEVEL HIGH><&liointcl
IRQ_TYPE LEVEL HIGH>,
<&liointcl
IRQ TYPE LEVEL HIGH><&liointcl

28

28

28

28

IRQ TYPE LEVEL HIGH>,<&liointcl
IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ TYPE LEVEL HIGH>,<&liointcl
IRQ TYPE LEVEL HIGH>,<&liointcl
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IRQ TYPE LEVEL HIGH>,
<&liointcl

IRQ_TYPE LEVEL HIGH><&liointcl

IRQ TYPE LEVEL HIGH>,
<&liointcl

IRQ_TYPE LEVEL HIGH><&liointcl

IRQ TYPE LEVEL HIGH>,
<&liointcl

IRQ _TYPE LEVEL HIGH><&liointcl

IRQ TYPE LEVEL HIGH>,
<&liointcl

IRQ_TYPE LEVEL HIGH><&liointcl

IRQ_TYPE LEVEL HIGH>,
<&liointcl

IRQ_TYPE LEVEL HIGH><&liointcl

IRQ_TYPE LEVEL HIGH>,
<&liointcl

IRQ _TYPE LEVEL HIGH><&liointcl

IRQ_TYPE LEVEL HIGH>,
<&liointcl

IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ_TYPE LEVEL HIGH>,
<&liointcl

IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ_TYPE LEVEL HIGH>,
<&liointcl

IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ TYPE LEVEL HIGH>,
<&liointcl

IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ_TYPE LEVEL HIGH>,
<&liointcl

IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ TYPE LEVEL HIGH>,
<&liointcl

IRQ _TYPE LEVEL HIGH><&liointcl

IRQ TYPE LEVEL HIGH>,
<&liointcl

IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ TYPE LEVEL HIGH>,
<&liointcl

IRQ _TYPE LEVEL HIGH><&liointcl

IRQ TYPE LEVEL HIGH>;

}s

can0: can@ 1ff44000 {

28

28

28

28

28

28

29

29

29

29

29

29

29

29

28

28

28

28

28

28

29

29

29

29

29

29

29

29

IRQ TYPE LEVEL HIGH>,<&liointcl
IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ TYPE LEVEL HIGH><&liointcl
IRQ_TYPE LEVEL HIGH>,<&liointcl

IRQ TYPE LEVEL HIGH><&liointcl
IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ TYPE LEVEL HIGH>,<&liointcl
IRQ TYPE LEVEL HIGH><&liointcl

IRQ TYPE LEVEL HIGH><&liointcl
IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ TYPE LEVEL HIGH>,<&liointcl
IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ TYPE LEVEL HIGH>,<&liointcl
IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ TYPE LEVEL HIGH>,<&liointcl
IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ TYPE LEVEL HIGH>,<&liointcl
IRQ TYPE LEVEL HIGH><&liointcl

IRQ TYPE LEVEL HIGH>,<&liointcl
IRQ TYPE LEVEL HIGH><&liointcl

IRQ TYPE LEVEL HIGH>,<&liointcl
IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ TYPE LEVEL HIGH>,<&liointcl
IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ TYPE LEVEL HIGH>,<&liointcl
IRQ TYPE LEVEL HIGH>,<&liointcl

IRQ TYPE LEVEL HIGH>,<&liointcl
IRQ TYPE LEVEL HIGH><&liointcl

|5

compatible = "nxp,sjal000";

reg = <0 0x1ff44000 0 0x1000>;
nxp,external-clock-frequency = <100000000>;
interrupt-parent = <&extioiic>;

interrupts = <10>;

canl: can@1ff45000 {

compatible = "nxp,sjal000";
reg = <0 0x1{f45000 0 0x1000>;
nxp,external-clock-frequency = <100000000>;
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interrupt-parent = <&extioiic>;
interrupts = <11>;

|5

spi0: spi@0x1fd00000 {

compatible = "loongson,Is-spi";

#address-cells = <1>;

#size-cells = <0>;

reg = <0 0x1£fd00000 0 0x10>;

spidev@0 {
compatible = "rohm,dh2228fv";
spi-max-frequency = <100000000>;
reg = <0>;

}s

spil: spi@0x1£fd40000 {
compatible = "loongson,Is-spi";
reg = <0 0x1fd40000 0 0x10>;
status = "disabled";

/* SPI2~5 has only one CS, which is set by SPCS */
spi2: spi@0x1ff50000 {

compatible = "loongson,Is-spi";

reg =<0 0x1ff50000 0 0x10>;

spi-nocs;

status = "disabled";

|5

spi3: spi@O0x1ff51000 {
compatible = "loongson,Is-spi";
reg = <0 0x1{f51000 0 0x10>;
spi-nocs;
status = "disabled";

¥

spi4: spi@0x1ff52000 {
compatible = "loongson,ls-spi";
reg = <0 0x1{f52000 0 0x10>;
spi-nocs;
status = "disabled";

15

spiS: spi@O0x1ff53000 {
compatible = "loongson,ls-spi";
reg = <0 0x1ff53000 0 0x10>;
spi-nocs;
status = "disabled";

}s

12¢0: i2c@0x 1148000 {
compatible = "loongson,ls2k-i2¢";
#address-cells = <1>;
#size-cells = <0>;
reg = <0 0x1{f48000 0 0x0800>;
interrupt-parent = <&extioiic>;
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i2cl:

|5

interrupts = <14>;

eeprom@57 {
compatible = "atmel,24c16";
reg = <0x57>;
pagesize = <16>;

1

i2c@0x 1148800 {

compatible = "loongson,ls2k-i2¢";
reg = <0 0x1{f48800 0 0x0800>;
interrupt-parent = <&extioiic>;
interrupts = <15>;

status = "disabled";

i2¢2: i2c@0x1££49000 {

}s

compatible = "loongson,ls2k-i2¢c";
reg = <0 0x1ff49000 0 0x0800>;
interrupt-parent = <&extioiic>;
interrupts = <16>;

status = "disabled";

12¢3: i2c@0x11f49800 {

|5

compatible = "loongson,ls2k-i2¢c";
reg = <0 0x1{f49800 0 0x0800>;
interrupt-parent = <&extioiic>;
interrupts = <17>;

status = "disabled";

i2c4: pixi2c@0x1{f4a000 {

|5

compatible = "loongson,ls2k-i2c";
reg = <0 0x1{f4a000 0 0x0800>;
interrupt-parent = <&extioiic>;
interrupts = <18>;

i2¢5: pixi2c@0x1{f4a800 {

|5

compatible = "loongson,ls2k-i2c";
reg = <0 0x1{f4a800 0 0x0800>;
interrupt-parent = <&extioiic>;
interrupts = <19>;

dma0: dma@O0x1fe10c00 {

|5

compatible = "loongson,loongson2-apbdma";

reg = <0 0x1fe10c00 0 0x8>;

loongson,apbdma-conf = <&generic_conf0 0x0 0x0>;
#dma-cells = <0>;

dma-channels = <1>;

interrupt-parent = <&extioiic>;

interrupts = <67>;

dmal: dma@Ox1fe10c10 {
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compatible = "loongson,loongson2-apbdma";

reg =<0 0x1fe10c10 0 0x8>;

loongson,apbdma-conf = <&generic_conf0 0x0 0x0>;
#dma-cells = <0>;

dma-channels = <1>;

interrupt-parent = <&extioiic>;

interrupts = <68>;

}s

dma2: dma@O0x1fe10c20 {
compatible = "loongson,loongson2-apbdma";
reg = <0 0x1fe10c20 0 0x8>;
loongson,apbdma-conf = <&generic_conf0 0xc000 0xc000>; /* 0xc000 for sdiol*/
#dma-cells = <0>;
dma-channels = <1>;
interrupt-parent = <&extioiic>;
interrupts = <69>;

|5

dma3: dma@O0x1fe10c30 {
compatible = "loongson,loongson2-apbdma";
reg = <0 0x1fe10c30 0 0x8>;
loongson,apbdma-conf = <&generic_conf0 0x0 0x0>;
#dma-cells = <0>;
dma-channels = <1>;
interrupt-parent = <&extioiic>;
interrupts = <70>;

}s

sdio0@0x 164000 {
#address-cells = <2>;
compatible = "loongson,ls2k sdio";
reg = <0 0x1{f64000 0 0x1000>;
interrupt-parent = <&liointc0>;
interrupts = <31 IRQ_TYPE LEVEL HIGH>;
interrupt-names = "Is2k _mci_irq";
dmas = <&dma3>;
dma-names = "sdio_rw";
dma-mask = <Oxfffffiff Ox >,
clock-frequency = <0 125000000>;
bus-width = <4>;
cd-debounce-delay-ms = <0>;

/* cd-gpios = <&pioA 44 GPIO_ACTIVE _LOW>; */
/* Use this pin for irq hotplug detect SD card that */

/* need rework hardware and remove non-removable */
non-removable;

/* broken-cd; */

/* broken-cd for polling mode to hotplug detect SD */
/* card but consumes lots of CPU resources */

|5

sdiol @0x 166000 {
#address-cells = <2>;
compatible = "loongson,ls2k sdio";
reg = <0 0x1{f66000 0 0x1000>;
interrupt-parent = <&extioiic>;
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interrupts = <58>;

interrupt-names = "Is2k _mci_irq";
dmas = <&dma2>;

dma-names = "sdio_rw";
dma-mask = <Oxfffffiff Ox >,
clock-frequency = <0 125000000>;
bus-width = <4>;
cd-debounce-delay-ms = <0>;

cd-gpios = <&pioB 22 GPIO_ACTIVE LOW>;
status = "disabled";

|5

hpet0: hpet@ 168000 {
compatible = "loongson,loongson2-hpet";
reg = <0 0x1ff68000 0 0x1000>;
clock-frequency = <125000000>;
interrupt-parent = <&liointc0>;
interrupts = <21 IRQ_TYPE LEVEL HIGH>;

rtc0: rtc@0x1£f6¢100 {
compatible = "loongson,ls2k0500-rtc", "loongson,ls7a-rtc";
reg = <0 0x1{f6¢100 0 0x1000>;
interrupt-parent = <&liointc0>;
interrupts = <8 IRQ_TYPE LEVEL HIGH>;
¥

hda@0x 1070000 {
compatible = "loongson,ls2k-audio";
reg =<0 0x1f070000 0 Oxffff>;
interrupt-parent = <&liointc0>;
interrupts = <4 IRQ_TYPE LEVEL HIGH>;
pinctrl-0 = <&hda_default>;
pinctrl-names = "default";

|5

nand@0x 1{f58040 {
compatible = "loongson,ls-nand";
reg = <0 0x1{f58040 0 0x0

0 0x1£f58000 0 0x20>;

interrupt-parent = <&extioiic>;
interrupts = <31>;
interrupt-names = "nand_irq";
dmas = <&dma0>;
dma-names = "nand_rw";
dma-mask = <Oxffffffff Ox e,
#address-cells = <2>;
#size-cells = <2>;
nand-cs = <0x0>;
status = "disabled";

number-of-parts = <0x2>;
partition@0 {
label = "kernel partition";
reg = <0 0x0000000 0 0x01e00000>;

}s
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partition@0x01e00000 {
label = "os_partition";
reg = <0 0x01e00000 0 0x0>;
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fiys% D 2K1000LA R &WIRIGSZEE

#include <dt-bindings/thermal/thermal.h>
#include <dt-bindings/interrupt-controller/irq.h>
#include <dt-bindings/gpio/gpio.h>

/dts-v1/;

I

model = "Loongson-2K 1000 Reference Board";

compatible = "loongson,ls2k";
#address-cells = <2>;
#size-cells = <2>;

aliases {
ethernet0) = &gmac0;
ethernet] = &gmacl;
serial0 = &cpu_uart0;
seriall = &uartl;
serial2 = &uart2;
serial3 = &uart3;

12¢0 = &i2¢0;
i2cl = &i2cl;
12¢2 = &i2¢2;
12¢3 = &i2¢3;
b
chosen {
stdout-path = "serial0:115200n8";
bootargs = "earlycon";
3
memory {
device type = "memory";
reg= <0 0x00200000 0 0x06e00000
0 0x08000000 0 0x07000000
0 0x90000000 1 0xe0000000>;
3

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

linux,cma {
compatible
reusable;
size = <0x0 0x2000000>;
linux,cma-default;

—_n

shared-dma-pool";

}s
}s

memalloc@0x90000000 {
compatible = "loongson,ls-memalloc";

1
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reg = <0 0x90000000 0 0x20000000>;
¥

cpus {
#address-cells = <1>;
#size-cells = <0>;
cpu-map {
cluster0 {
core( {
cpu = <&cpul>;
¥
corel {
cpu = <&cpul>;

cpuOl: cpu@0 {
device type ="cpu";
compatible = "loongarch";
clock-frequency = <1000000000>;
reg=<0>;
/* Node:kHz DVFS:vid[0:5] */
/* loongson,dvfs-vid-points = <
333333 0x11
400000 0x10
500000 0x01
666666 0x00
1000000  0x00
> ¥/

|5

cpul: cpu@l {
device type ="cpu";
compatible = "loongarch";
clock-frequency = <1000000000>;
reg=<1>;
/* Node:kHz DVFS:vid[0:5] */
/* loongson,dvfs-vid-points = <
333333  0x11
400000 0x10
500000 0x01
666666 0x00
1000000 0x00
> */
15
I8

cpuic: interrupt-controller {
compatible = "loongson,cpu-interrupt-controller";
interrupt-controller;
#interrupt-cells = <1>;

¥

liointcOQ: interrupt-controller@ 1fe11400 {

compatible = "loongson,liointc-2.0";
reg = <0 0x1fe01400 0 0x40>,
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<0 0x1fe01040 0 0x8>,
<0 0x1fe01140 0 0x8>;

nn

reg-names = "main", "isr0", "isr1";

interrupt-controller;
#interrupt-cells = <2>;
interrupt-parent = <&cpuic>;
interrupts = <2>;

—n

interrupt-names = "int0";

loongson,parent_int_map = <Oxffffffff>, /* int0 */
<0x00000000>, /* int1 */
<0x00000000>, /* int2 */
<0x00000000>; /* int3 */

1

liointc1: interrupt-controller@1fe11440 {
compatible = "loongson,liointc-2.0";
reg = <0 0x1fe01440 0 0x40>,
<0 0x1fe01048 0 0x8>,
<0 0x1fe01148 0 0x8>;
reg-names = "main", "isr0", "isr1";

interrupt-controller;
#interrupt-cells = <2>;

interrupt-parent = <&cpuic>;
interrupts = <3>;
interrupt-names = "int1";

loongson,parent int_map = <0x00000000>, /* int0 */
<Oxfftte>, /* intl */
<0x00000000>, /* int2 */
<0x00000000>; /* int3 */

1

soc {
compatible = "ls,nbus", "simple-bus";
#address-cells = <2>;
#size-cells = <2>;
ranges = <0 0x10000000 0 0x10000000 0 0x10000000
0 0x2000000 0 0x2000000 0 0x2000000
0 0x20000000 0 0x20000000 0 0x10000000
0 0x40000000 0 0x40000000 0 0x40000000
0xfe 0x00000000 0Oxfe 0x00000000 0 0x40000000>;

dma-coherent;

scfg: scfg@1fe00000 {
compatible = "loongson,ls2k-chipid";
reg = <0 0x1fe00000 0 0x3ffc>;
little-endian;

15
cpu_uart0: serial@0x1{e20000 {

compatible = "ns16550a";
reg = <0 0x1fe20000 0 0x10>;
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}s

clock-frequency = <125000000>;
interrupt-parent = <&liointc0>;

interrupts = <0 IRQ_TYPE LEVEL HIGH>;
no-loopback-test;

uartl: serial@0x1fe20100 {

}s

compatible = "ns16550a";

reg = <0 0x1fe20100 0 0x10>;
clock-frequency = <125000000>;
interrupt-parent = <&liointc0>;

interrupts = <0 IRQ_TYPE LEVEL HIGH>;
no-loopback-test;

uart2: serial@0x1{e20200 {

}s

compatible = "ns16550a";

reg = <0 0x1£e20200 0 0x10>;
clock-frequency = <125000000>;
interrupt-parent = <&liointc0>;

interrupts = <0 IRQ_TYPE LEVEL HIGH>;
no-loopback-test;

uart3: serial@0x1{e20300 {

|5

compatible = "ns16550a";

reg = <0 0x1fe20300 0 0x10>;
clock-frequency = <125000000>;
interrupt-parent = <&liointc0>;

interrupts = <0 IRQ_TYPE LEVEL HIGH>;
no-loopback-test;

petrl:pinctrl@1fe00420 {

compatible = "loongson,ls2k-pinctrl";
reg = <0 0x1fe00420 0 0x18>;

sdio_default:sdio {
sdio_mux {
groups ="sdio";
function ="sdio";

|5

sdio_det mux {
groups ="pwm?2";

—n

function ="gpio";

55
I8
pwml_default:pwml1 {
mux {
groups ="pwm1";

function ="pwm1";
55
I8

pwmO_default:pwmO {
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mux {
groups ="pwm0";
function ="pwm0";
15
}5

i2cl_default:i2cl {
mux {
groups ="i2c1";
function ="12¢1";
15
I8

i2¢0_default:i2¢0 {
mux {
groups ="i2c0";
function ="12¢0";
55
I8

nand_default:nand {
mux {
groups ="nand";
function ="nand";

pioA:gpio@0x1fe00500 {

compatible = "loongson,ls2k-gpio";

reg = <0 0x1fe00500 0 0x38>;

ngpios = <64>;

gpio-controller;

#gpio-cells = <2>;

interrupt-parent = <&liointc1>;

interrupts =
<28 IRQ TYPE LEVEL HIGH>,
<29 1RQ _TYPE LEVEL HIGH>,
<30 IRQ TYPE LEVEL HIGH>,
<30 IRQ TYPE LEVEL HIGH>,
<26 IRQ TYPE LEVEL HIGH>,
<26 IRQ TYPE LEVEL HIGH>,
<26 IRQ TYPE LEVEL HIGH>,
<26 IRQ TYPE LEVEL HIGH>,
<26 IRQ TYPE LEVEL HIGH>,
<26 IRQ TYPE LEVEL HIGH>,
<26 IRQ TYPE LEVEL HIGH>,
<26 IRQ TYPE LEVEL HIGH>,
<26 IRQ TYPE LEVEL HIGH>,
<26 IRQ TYPE LEVEL HIGH>,
<26 IRQ TYPE LEVEL HIGH>,
<0 IRQ_TYPE NONE>,
<26 IRQ TYPE LEVEL HIGH>,
<26 IRQ TYPE LEVEL HIGH>,
<26 IRQ TYPE LEVEL HIGH>,
<26 IRQ TYPE LEVEL HIGH>,
<26 IRQ TYPE LEVEL HIGH>,
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<26 IRQ_TYPE_LEVEL HIGH>,
<26 IRQ_TYPE_NONE>,

<26 IRQ_TYPE_LEVEL HIGH>,
<26 IRQ_TYPE_LEVEL HIGH>,
<26 IRQ_TYPE_LEVEL HIGH>,
<26 IRQ_TYPE_LEVEL_HIGH>,
<26 IRQ_TYPE_LEVEL HIGH>,
<26 IRQ_TYPE_LEVEL HIGH>,
<26 IRQ_TYPE_LEVEL_HIGH>,
<26 IRQ_TYPE_LEVEL HIGH>,
<26 IRQ_TYPE_LEVEL HIGH>,
<27IRQ_TYPE_LEVEL HIGH>,
<27IRQ_TYPE_LEVEL HIGH>,
<27IRQ_TYPE_LEVEL HIGH>,
<27IRQ_TYPE_LEVEL HIGH>,
<27IRQ_TYPE_LEVEL HIGH>,
<0 IRQ_TYPE_NONE>,
<27IRQ_TYPE_LEVEL HIGH>,
<27IRQ_TYPE_LEVEL HIGH>,
<27IRQ_TYPE_LEVEL HIGH>,
<27IRQ_TYPE_LEVEL HIGH>,
<0 IRQ_TYPE_NONE>,

<0 IRQ_TYPE_NONE>,
<27IRQ_TYPE_LEVEL HIGH>,
<27IRQ_TYPE_LEVEL HIGH>,
<27IRQ_TYPE_LEVEL HIGH>,
<27IRQ_TYPE_LEVEL HIGH>,
<27IRQ_TYPE_LEVEL HIGH>,
<27IRQ_TYPE_LEVEL HIGH>,
<27IRQ_TYPE_LEVEL HIGH>,
<27IRQ_TYPE_LEVEL HIGH>,
<27IRQ_TYPE_LEVEL HIGH>,
<27IRQ_TYPE_LEVEL HIGH>,
<27IRQ_TYPE_LEVEL HIGH>,
<27IRQ_TYPE_LEVEL HIGH>,
<27IRQ_TYPE_LEVEL HIGH>,
<27IRQ_TYPE_LEVEL HIGH>,
<27IRQ_TYPE_LEVEL HIGH>,
<27IRQ_TYPE_LEVEL HIGH>,
<27IRQ_TYPE_LEVEL HIGH>,
<27IRQ_TYPE_LEVEL HIGH>,
<27IRQ_TYPE_LEVEL HIGH>,
<27IRQ_TYPE_LEVEL HIGH>;

}s

pmc: acpi@0x1fe27000 {
compatible = "loongson,ls2k1000-pmc", "syscon";
reg = <0x0 0x1fe27000 0x0 0x58>;
interrupt-parent = <&liointc1>;
interrupts = <11 IRQ_TYPE LEVEL HIGH>;
loongson,suspend-address = <0x0 0x1c000500>;

|5

reboot {
compatible ="syscon-reboot";
regmap = <&pmc>;
offset = <0x30>;
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mask = <0x1>;

¥
poweroff {
compatible ="syscon-poweroft";
regmap = <&pmc>;
offset = <0x14>;
mask = <0x3¢c00>;
value = <0x3c00>;
15

dwec2@0x40000000 {

}s

compatible = "loongson,loongson2-dwc2";

reg = <0 0x40000000 0 0x40000>;

interrupt-parent = <&liointc1>;

interrupts = <17 IRQ_TYPE LEVEL HIGH>;

dma-mask = <0x0 Oxfffffiff>;

dr_mode = "otg";

/* Optional for that dr mode = "host" or dr_mode = "peripheral" */

ohci@0x40070000 {

}s

compatible = "generic-ohci";

reg = <0 0x40070000 0 0x8000>;

interrupt-parent = <&liointc1>;

interrupts = <19 IRQ_TYPE LEVEL HIGH>;

/* Need disable or remove this node when ohci can be scanned by pci */

ehci@0x40060000

|5

—_n

compatible = "generic-ehci";

reg = <0 0x40060000 0 0x8000>;

interrupt-parent = <&liointc1>;

interrupts = <18 IRQ_TYPE_LEVEL HIGH>;

/* Need disable or remove this node when ehci can be scanned by pci */

12¢2: i2c@1e21000 {

}s

compatible = "loongson,ls2k-i2¢";

reg =<0 0x1fe21000 0 0x8>;

interrupt-parent = <&liointc0>;

interrupts = <22 IRQ_TYPE LEVEL HIGH>;
#address-cells = <1>;

#size-cells = <0>;

pinctrl-0 = <&i2c0_default>;

pinctrl-names = "default";

eeprom@57{
compatible = "atmel,24c16";
reg = <0x57>;
pagesize = <16>;

1

12¢3: i2c@11e21800 {

#address-cells = <1>;
#size-cells = <0>;
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compatible = "loongson,ls2k-i2c";

reg = <0 0x1fe21800 0 0x8>;

interrupt-parent = <&liointc0>;

interrupts = <23 IRQ_TYPE _LEVEL HIGH>;
pinctrl-0 = <&i2cl default>;

pinctrl-names = "default";

codec@la{
compatible = "codec udal342";
reg = <Oxla>;
I8
55

12¢0: 12¢c-gpio@0 {
compatible = "i2¢c-gpio";
gpios = <&pioA 1 0 /* sda */
&pioA 0 0 /* scl */
>-

/*12¢-gpio,sda-open-drain;*/
/*12¢-gpio,scl-open-drain;*/
i2c-gpio,delay-us = <5>;/* ~100 kHz */
#address-cells = <1>;
#size-cells = <0>;
eeprom@50 {
compatible = "dvi-eeprom-edid";
reg = <0x50>;

}s

i2cl: i2c-gpio@]1 {

compatible = "i2¢c-gpio";

gpios = <&pioA 32 0 /* sda */
&pioA 33 0 /* scl */
-
/*12¢c-gpio,sda-open-drain;*/
/*12¢-gpio,scl-open-drain;*/
i2c-gpio,delay-us = <5>;/* ~100 kHz */
#address-cells = <1>;
#size-cells = <0>;
eeprom@50 {

compatible = "eeprom-edid";

reg = <0x50>;

B

}s
|5

de@0x400c0000 {
compatible = "loongson,display-subsystem";
reg = <0 0x400c0000 0 0x00010000>;
interrupt-parent = <&liointc0>;
interrupts = <28 IRQ_TYPE LEVEL HIGH>;
dma-mask = <0x00000000 Oxftffftff>;

¥
gpu@0x40080000 {

compatible = "vivante,gc";
reg = <0 0x40080000 0 0x00040000>;
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}s

interrupt-parent = <&liointc0>;
interrupts = <29 IRQ_TYPE LEVEL HIGH>;
dma-mask = <0x00000000 Oxftffftff>;

s rte@ 112278004

compatible = "loongson,ls2k1000-rtc", "loongson,ls7a-rtc";
reg = <0 0x1fe27800 0 0x100>;

interrupt-parent = <&liointc1>;

interrupts = <8 IRQ_TYPE LEVEL HIGH>;

pwmO: pwm@1£e22000 {

|5

compatible = "loongson,ls2k-pwm";

reg = <0 0x1fe22000 0 0x10>;
clock-frequency = <125000000>;
interrupt-parent = <&liointc0>;

interrupts = <24 IRQ_TYPE LEVEL HIGH>;
#pwm-cells = <2>;

pinctrl-0 = <&pwm0_default>;

pinctrl-names = "default";

pwml: pwm@1fe22010¢

}s

compatible = "loongson,ls2k-pwm";

reg = <0 0x1fe22010 0 0x10>;
clock-frequency = <125000000>;
interrupt-parent = <&liointc0>;

interrupts = <25 IRQ_TYPE LEVEL HIGH>;
#pwm-cells = <2>;

pinctrl-0 = <&pwml _default>;

pinctrl-names = "default";

gmacO0: ethernet@0x40040000 {

|5

compatible = "snps,dwmac-3.70a";

reg = <0 0x40040000 0 0x8000>;

interrupt-parent = <&liointc0>;

interrupts = <12 IRQ_TYPE LEVEL HIGH>,
<I31IRQ_TYPE LEVEL HIGH>;

interrupt-names = "macirq", "eth_wake irq";

mac-address = [ 64 48 48 48 48 60 ];/* [>mac 64:48:48:48:48:60 <]*/

phy-mode = "rgmii";

bus_id = <0x0>;

dma-mask = <Oxffffffff Ox >,

snps,multicast-filter-bins = <256>;

gmacl: ethernet@0x40050000 {

compatible = "snps,dwmac-3.70a";
reg = <0 0x40050000 0 0x8000>;
interrupt-parent = <&liointc0>;
interrupts = <14 IRQ_TYPE LEVEL HIGH>,
<15IRQ TYPE LEVEL HIGH>;
interrupt-names = "macirq", "eth_wake irq";
mac-address = [ 64 48 48 48 48 61 ];/* [>mac 64:48:48:48:48:61 <]*/
phy-mode = "rgmii";
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}s

bus_id = <0x1>;
dma-mask = <Oxffffffff Ox fiffrre>;
snps,multicast-filter-bins = <256>;

apbdma_conf: apbdma_conf(@1fe00438{

|5

compatible = "syscon";
reg = <0 0x1fe00438 0 0x8>;

dma0: dma@1fe00c00 {

}s

compatible = "loongson,loongson2-apbdma";

reg = <0 0x1fe00c00 0 0x8>;

loongson,apbdma-conf = <&apbdma_conf 0x00000007 0x0>; /* configured for nand. */
#dma-cells = <0>;

dma-channels = <1>;

dmal: dma@1fe00c10 {

|5

compatible = "loongson,loongson2-apbdma";

reg = <0 0x1fe00c10 0 0x8>;

loongson,apbdma-conf = <&apbdma_conf 0x00038000 0x8000>; /* configured for sdio. */
#dma-cells = <0>;

dma-channels = <1>;

dma2: dma@1fe00c20 {

}s

compatible = "loongson,loongson2-apbdma";

reg = <0 0x1fe00c20 0 0x8>;

loongson,apbdma-conf = <&apbdma_conf 0x001c0000 0x80000>; /* configured for i2s. */
#dma-cells = <0>;

dma-channels = <1>;

dma3: dma@1fe00c30 {

|5

compatible = "loongson,loongson2-apbdma";

reg = <0 0x1fe00c30 0 0x8>;

loongson,apbdma-conf = <&apbdma_conf 0x00e00000 0x600000>; /* configured for i2s. */
#dma-cells = <0>;

dma-channels = <1>;

dma4: dma@1fe00c40 {

}s

compatible = "loongson,loongson2-apbdma";
loongson,apbdma-conf = <&apbdma_conf 0x0 0x0>;
reg = <0 0x1fe00c40 0 0x8>;

#dma-cells = <0>;

dma-channels = <1>;

sdio@0x1fe2c000 {

#address-cells = <2>;

compatible = "loongson,ls2k sdio";

reg = <0 0x1fe2c000 0 0x1000>;
interrupt-parent = <&liointc0>;

interrupts = <31 IRQ_TYPE _LEVEL HIGH>;
interrupt-names = "Is2k_mci_irq";
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clock-frequency = <0 125000000>;
bus-width = <4>;
cd-debounce-delay-ms = <0>;

cd-gpio = <&pioA 22 GPIO_ACTIVE _LOW>;
dmas = <&dmal>;

dma-names = "sdio_rw";

dma-mask = <Oxfffffiff Ox >,

pinctrl-0 = <&sdio_default>;

pinctrl-names = "default";

}s

spi0: spi@1fff0220{
compatible = "loongson,ls-spi";
#address-cells = <1>;
#size-cells = <0>;
reg = <0 0x1{ff0220 0 0x10>;
spidev@0{
compatible = "rohm,dh2228fv";
spi-max-frequency = <100000000>;
reg = <0>;
I8
15

hpet0: hpet@1£e24000 {
compatible = "loongson,loongson2-hpet";
reg = <0 0x1fe24000 0 0x15f>;
clock-frequency = <125000000>;
interrupt-parent = <&liointc0>;
interrupts = <21 IRQ_TYPE _LEVEL HIGH>;
55

nand@0x1fe26040 {

#address-cells = <2>;
compatible = "loongson,ls-nand";
reg = <0 0x1£e26040 0 0x0

0 0x1£e26000 0 0x20>;
interrupt-parent = <&liointc1>;
interrupts = <12 IRQ_TYPE_LEVEL HIGH>;
interrupt-names = "nand_irq";
pinctrl-0 = <&nand _default>;
pinctrl-names = "default";
nand-cs = <0x2>;
dmas = <&dma0>;
dma-names = "nand_rw";
dma-mask = <Oxfffffiff Ox >,

number-of-parts = <0x2>;

partitions {
compatible = "fixed-partitions";
#address-cells = <2>;
#size-cells = <2>;

partition@0 {
label = "kernel partition";
reg = <0 0x0000000 0 0x01400000>;

}s
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partition@0x01400000 {
label = "os_partition";
reg = <0 0x01400000 0 0x0>;

/* CAN controller nodes:
* If you want to use the "can" function,enable the "can"
* controller by configure general configuration register 0.
*/
/* can0: can@ 1fe20c00 {
compatible = "nxp,sjal000";
reg = <0 0x1fe20c00 0 Oxff>;
nxp,external-clock-frequency = <125000000>;
interrupt-parent = <&liointc0>;
interrupts = <16 IRQ_TYPE LEVEL HIGH>;
¥
canl: can@1fe20d00{
compatible = "nxp,sjal000";
reg = <0 0x1fe20d00 0 Oxff>;
nxp,external-clock-frequency = <125000000>;
interrupt-parent = <&liointc0>;
interrupts = <17 IRQ_TYPE LEVEL HIGH>;
}i¥/

tsensor: tsensor@1fe01500 {
compatible = "loongson,ls2k-tsensor";
reg =<0 0x1fe01500 0 0x30>;
id = <0>;
interrupt-parent = <&liointc0>;
interrupts = <7 IRQ_TYPE LEVEL HIGH>;
#thermal-sensor-cells = <1>;

|5

fan0: pwm-fan {
compatible = "pwm-fan";
cooling-min-state = <0>;
cooling-max-state = <3>;
#cooling-cells = <2>;
pwms = <&pwml 0 100000 0>;
cooling-levels = <255 153 85 25>;
/* The duty cycle is defined in reverse in 2k1000la */

|5

thermal-zones {
cpu_thermal: cpu-thermal {
polling-delay-passive = <1000>;
polling-delay = <5000>;
thermal-sensors = <&tsensor 0>;

trips {
cpu_alert: cpu-alert {
temperature = <33000>;
hysteresis = <2000>;

type = "active";
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}s

cpu_crit: cpu-crit {
temperature = <85000>;
hysteresis = <5000>;
type = "critical";
I8
15

cooling-maps {
map0 {
trip = <&cpu_alert>;
cooling-device =
<&fan0 THERMAL NO LIMIT
THERMAL NO _LIMIT>;

1
}.

pcie@0 {

compatible = "loongson,ls2k-pci";
device type = "pci";

bus-range = <0x1 0x16>;
#size-cells = <2>;

#address-cells = <3>;

reg = < Oxfe 0x00000000 0 0x20000000>;
ranges = <0x2000000 0x0 0x60000000 0 0x60000000 0x0 0x20000000 /* mem */
0x01000000 0 0x00008000 0 0x18008000 0x0 0x8000>;

ehei {
reg = <0x2100 0x0 0x0 0x0 0x0>;
interrupt-parent = <&liointc1>;
interrupts = <18 IRQ_TYPE LEVEL HIGH>;
status = "disabled";

¥

ohci {
reg = <0x2200 0x0 0x0 0x0 0x0>;
interrupt-parent = <&liointc1>;
interrupts = <19 IRQ_TYPE LEVEL HIGH>;
status = "disabled";

I8

dwe2@0,4,0 {
reg = <0x2000 0x0 0x0 0x0 0x0>;
status = "disabled";

IR

apb@0,2,0 {
reg = <0x1000 0x0 0x0 0x0 0x0>;
status = "disabled";

I8

gmac0@0,3,0 {
reg = <0x1800 0x0 0x0 0x0 0x0>;
interrupt-parent = <&liointc0>;
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interrupts = <12 IRQ_TYPE _LEVEL HIGH><13 IRQ TYPE LEVEL HIGH>;
status = "disabled";

1

gmacl@0,3,1 {
reg = <0x1900 0x0 0x0 0x0 0x0>;
interrupt-parent = <&liointc0>;
interrupts = <14 IRQ_TYPE LEVEL HIGH><15IRQ TYPE LEVEL HIGH>;
status = "disabled";

I8
gpu@0,5,0 {
reg = <0x2800 0x0 0x0 0x0 0x0>;
status = "disabled";
I8
dc@0,6,0 {
reg = <0x3000 0x0 0x0 0x0 0x0>;
status = "disabled";
¥
hda@0,7,0 {
reg = <0x3800 0x0 0x0 0x0 0x0>;
interrupt-parent = <&liointc0>;
interrupts = <4 IRQ_TYPE_LEVEL HIGH>;
I8
ahci@0,8,0 {
reg = <0x4000 0x0 0x0 0x0 0x0>;
interrupt-parent = <&liointc0>;
interrupts = <19 IRQ_TYPE LEVEL HIGH>;
I8

pcie0_port0: pci_bridge@9,0 {
compatible = "pciclass060400",
"pciclass0604";
reg = <0x4800 0x0 0x0 0x0 0x0>;
interrupts = <0 IRQ_TYPE_LEVEL HIGH>;
interrupt-parent = <&liointc1>;

#interrupt-cells = <1>;

interrupt-map-mask = <0 0 0 0>;

interrupt-map =<0 0 0 0 &liointc1 0 IRQ _TYPE LEVEL HIGH>;
I8

pcie0_portl: pci_bridge@10,0 {
compatible = "pciclass060400",
"pciclass0604";
reg = <0x5000 0x0 0x0 0x0 0x0>;
interrupts = <1 IRQ_TYPE LEVEL HIGH>;
interrupt-parent = <&liointc1>;

#interrupt-cells = <1>;

interrupt-map-mask = <0 0 0 0>;
interrupt-map =<0 0 0 0 &liointcl 1 IRQ_TYPE LEVEL HIGH>;
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pcie0_port2: pci_bridge@11,0 {
compatible = "pciclass060400",
"pciclass0604";
reg = <0x5800 0x0 0x0 0x0 0x0>;
interrupts = <2 IRQ_TYPE LEVEL HIGH>;
interrupt-parent = <&liointc1>;

#interrupt-cells = <1>;

interrupt-map-mask = <0 0 0 0>;

interrupt-map = <0 0 0 0 &liointc]1 2 IRQ TYPE LEVEL HIGH>;
I8

pcie_port3: pei_bridge@ 12,0 {
compatible = "pciclass060400",
"pciclass0604";
reg = <0x6000 0x0 0x0 0x0 0x0>;
interrupts = <3 IRQ_TYPE LEVEL HIGH>;
interrupt-parent = <&liointc1>;

#interrupt-cells = <1>;

interrupt-map-mask =<0 0 0 0>;

interrupt-map =<0 0 0 0 &liointcl 3 IRQ_TYPE LEVEL HIGH>;
I8

pciel port0: pci_bridge@13,0 {
compatible = "pciclass060400",
"pciclass0604";
reg = <0x6800 0x0 0x0 0x0 0x0>;
interrupts = <4 IRQ_TYPE_LEVEL HIGH>;
interrupt-parent = <&liointc1>;

#interrupt-cells = <1>;

interrupt-map-mask =<0 0 0 0>;

interrupt-map =<0 0 0 0 &liointc1 4 IRQ TYPE LEVEL HIGH>;
I8

pciel portl: pci_bridge@14,0 {
compatible = "pciclass060400",
"pciclass0604";
reg = <0x7000 0x0 0x0 0x0 0x0>;
interrupts = <5 IRQ_TYPE_LEVEL HIGH>;
interrupt-parent = <&liointc1>;

#interrupt-cells = <1>;
interrupt-map-mask = <0 0 0 0>;
interrupt-map =<0 0 0 0 &liointc1 5 IRQ _TYPE LEVEL HIGH>;

IR

dma@0,f,0 {
reg = <0x7800 0x0 0x0 0x0 0x0>;
status = "disabled";

IR
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#include <dt-bindings/interrupt-controller/irq.h>

/dts-v1/;

/4
model = "Loongson-2K2000 Reference Board";
compatible = "loongson,ls2k2000";
#address-cells = <2>;
#size-cells = <2>;

aliases {
serial0 = &cpu_uart0;
I8
chosen {
stdout-path = "serial0:115200n8";
bootargs = "earlycon";
I8
memory {
device type = "memory";
reg= <0 0x00200000 0 0x0ee00000
0 0x90000000 1 0xe0000000>;
I8

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

linux,cma {
compatible
reusable;
size = <0x0 0x2000000>;
linux,cma-default;

—_n

shared-dma-pool";

35

3

cpus {
#address-cells = <1>;
#size-cells = <0>;

cpu-map {
cluster0 {
core( {
cpu = <&cpul>;
¥
corel {
cpu = <&cpul>;
¥
I8
15
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cpul: cpu@l {
device type ="cpu";
compatible = "loongarch";
clock-frequency = <1400000000>;
reg=<0>;

¥

cpul: cpu@?2 {
device type ="cpu";
compatible = "loongarch";
clock-frequency = <1400000000>;
reg=<1>;

55

I8

cpuic: interrupt-controller {
compatible = "loongson,cpu-interrupt-controller";
interrupt-controller;
#interrupt-cells = <1>;

1

iointc: interrupt-controller@1fe01400 {
compatible = "loongson,liointc-2.0";
reg = <0 0x1fe01400 0 0x40>,
<0 0x1fe01440 0 0x8>,
<0 0x1fe01448 0 0x8>;

"nn

reg-names = "main", "isr0", "isr1";

interrupt-controller;
#interrupt-cells = <1>;
interrupt-parent = <&cpuic>;
interrupts = <2>;
interrupt-names = "int0";

loongson,parent_int_map = <Oxffffffff>, /* int0 */
<0x00000000>, /* int1 */
<0x00000000>, /* int2 */
<0x00000000>; /* int3 */

1

extioiic: interrupt-controller@0x1fe01600 {
compatible = "loongson,ls2k2000-eiointc";
interrupt-controller;
#interrupt-cells = <1>;
interrupt-parent = <&cpuic>;
interrupts = <3>;

}s

platic: interrupt-controller@0x10000040 {
compatible = "loongson,pch-pic-1.0";
reg = <0x0 0x10000000 0x0 0x400>;
interrupt-controller;
interrupt-parent = <&extioiic>;
loongson,pic-base-vec = <0>;
#interrupt-cells = <2>;

1

msi: interrupt-controller@0x1fe01140 {
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}s

compatible = "loongson,pch-msi-1.0";
reg = <0 0x1fe01140 0 0x8>;
interrupt-controller;
loongson,msi-base-vec = <64>;
loongson,msi-num-vecs = <192>;
interrupt-parent = <&extioiic>;

soc {

compatible = "ls,nbus", "simple-bus";
#address-cells = <2>;
#size-cells = <2>;
ranges = <0 0x10000000 0 0x10000000 0 0x10000000
0 0x2000000 0 0x2000000 0 0x2000000
0 0x40000000 0 0x40000000 0 0x40000000
0xfe 0x00000000 Oxfe 0 0 0x40000000>;
pcie@0 {
compatible = "loongson,ls2k-pci";
device type = "pci";
bus-range = <0x1 0x10>;
#size-cells = <2>;
#address-cells = <3>;
msi-parent = <&msi>;

reg = <Oxfe 0x00000000 0 0x20000000>;

ranges = <0x02000000 0 0x40000000 0 0x40000000 0 0x40000000

0x01000000 0 0x00008000 0 0x18400000 0x0 0x8000>;

xhci0: usb@0,4,0 {
reg = <0x2000 0x0 0x0 0x0 0x0>;
interrupts = <48 IRQ_TYPE LEVEL HIGH>;
interrupt-parent = <&platic>;

}s

gmac0@0,3,0 {
reg = <0x1800 0x0 0x0 0x0 0x0>;
interrupts = <12 IRQ_TYPE _LEVEL HIGH>;
interrupt-parent = <&platic>;

}s

gmacl@0,3,1 {
reg = <0x1900 0x0 0x0 0x0 0x0>;
interrupts = <14 IRQ_TYPE _LEVEL HIGH>;
interrupt-parent = <&platic>;

1

gmac2@0,3,2 {
reg = <0x1a00 0x0 0x0 0x0 0x0>;
interrupts = <17 IRQ_TYPE _LEVEL HIGH>;
interrupt-parent = <&platic>;

1

xhcil: usb@0,25,0 {
reg = <0xc800 0x0 0x0 0x0 0x0>;
interrupts = <22 IRQ_TYPE LEVEL HIGH>;
interrupt-parent = <&platic>;

}s
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dec@0,6,1 {
reg = <0x3100 0x0 0x0 0x0 0x0>;
interrupts = <28 IRQ_TYPE _LEVEL HIGH>;
interrupt-parent = <&platic>;

I8

hda@0,7 {
reg = <0x3800 0x0 0x0 0x0 0x0>;
interrupts = <58 IRQ_TYPE _LEVEL HIGH>;
interrupt-parent = <&platic>;

I8

ahci@0,8 {
reg = <0x4000 0x0 0x0 0x0 0x0>;
interrupts = <16 IRQ_TYPE LEVEL HIGH>;
interrupt-parent = <&platic>;

I8

pci_bridge@0,9 {
compatible = "pciclass060400",
"pciclass0604";
reg = <0x4800 0x0 0x0 0x0 0x0>;
interrupts = <32 IRQ_TYPE LEVEL HIGH>;
interrupt-parent = <&platic>;

#interrupt-cells = <1>;

interrupt-map-mask =<0 0 0 0>;

interrupt-map = <0 0 0 0 &platic 32 IRQ TYPE LEVEL HIGH>;
I8

pci_bridge@0,0xa {
compatible = "pciclass060400",
"pciclass0604";
reg = <0x5000 0x0 0x0 0x0 0x0>;
interrupts = <33 IRQ_TYPE LEVEL HIGH>;
interrupt-parent = <&platic>;

#interrupt-cells = <1>;

interrupt-map-mask =<0 0 0 0>;

interrupt-map = <0 0 0 0 &platic 33 IRQ TYPE LEVEL HIGH>;
¥

pci_bridge@0,0xb {
compatible = "pciclass060400",
"pciclass0604";
reg = <0x5800 0x0 0x0 0x0 0x0>;
interrupts = <34 IRQ_TYPE LEVEL HIGH>;
interrupt-parent = <&platic>;

#interrupt-cells = <1>;

interrupt-map-mask = <0 0 0 0>;

interrupt-map = <0 0 0 0 &platic 34 IRQ TYPE LEVEL HIGH>;
I8

pci_bridge@0,0xc {
compatible = "pciclass060400",
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"pciclass0604";
reg = <0x6000 0x0 0x0 0x0 0x0>;
interrupts = <35 IRQ_TYPE LEVEL HIGH>;
interrupt-parent = <&platic>;

#interrupt-cells = <1>;

interrupt-map-mask =<0 0 0 0>;

interrupt-map = <0 0 0 0 &platic 35 IRQ TYPE LEVEL HIGH>;
I8

pci_bridge@0,13 {
compatible = "pciclass060400",
"pciclass0604";
reg = <0x6800 0x0 0x0 0x0 0x0>;
interrupts = <36 IRQ_TYPE LEVEL HIGH>;
interrupt-parent = <&platic>;

#interrupt-cells = <1>;

interrupt-map-mask = <0 0 0 0>;

interrupt-map = <0 0 0 0 &platic 36 IRQ TYPE LEVEL HIGH>;
¥

pci_bridge@0,14 {
compatible = "pciclass060400",
"pciclass0604";
reg = <0x7000 0x0 0x0 0x0 0x0>;
interrupts = <37 IRQ_TYPE _LEVEL HIGH>;
interrupt-parent = <&platic>;

#interrupt-cells = <1>;

interrupt-map-mask = <0 0 0 0>;

interrupt-map =<0 0 0 0 &platic 37 IRQ_TYPE LEVEL HIGH>;
¥

pci_bridge@0,0xf {
compatible = "pciclass060400",
"pciclass0604";
reg = <0x7800 0x0 0x0 0x0 0x0>;
interrupts = <40 IRQ_TYPE _LEVEL HIGH>;
interrupt-parent = <&platic>;

#interrupt-cells = <1>;

interrupt-map-mask =<0 0 0 0>;

interrupt-map = <0 0 0 0 &platic 40 IRQ TYPE LEVEL HIGH>;
I8

pci_bridge@0,0x10 {
compatible = "pciclass060400",
"pciclass0604";
reg = <0x8000 0x0 0x0 0x0 0x0>;
interrupts = <30 IRQ_TYPE LEVEL HIGH>;
interrupt-parent = <&platic>;

#interrupt-cells = <1>;

interrupt-map-mask = <0 0 0 0>;
interrupt-map = <0 0 0 0 &platic 30 IRQ TYPE LEVEL HIGH>;
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rio0@0,0x18 {
reg = <0xc000 0x0 0x0 0x0 0x0>;
interrupts = <3 IRQ_TYPE LEVEL HIGH>;
interrupt-parent = <&platic>;

1

riol@0,0x1b {
reg = <0xd800 0x0 0x0 0x0 0x0>;
interrupts = <2 IRQ_TYPE LEVEL HIGH>;
interrupt-parent = <&platic>;

1

pmc: acpi@0x100d0000 {
compatible = "loongson,ls2k2000-pmc", "syscon";
reg = <0x0 0x100d0000 0x0 0x58>;
interrupt-parent = <&extioiic>;
interrupts = <47>;
loongson,suspend-address = <0x0 0x1c000500>;

rtc0: rtc@0x100d0100 {
compatible = "loongson,ls2k2000-rtc", "loongson,ls7a-rtc";
reg = <0x0 0x100d0100 0x0 0x100>;
interrupts = <44>;
interrupt-parent = <&extioiic>;

¥
reboot {
compatible ="syscon-reboot";
regmap = <&pmc>;
offset = <0x30>;
mask = <0x1>;
55
poweroff {
compatible ="syscon-poweroft";
regmap = <&pmc>;
offset = <0x14>;
mask = <0x3¢c00>;
value = <0x3c00>;
15

cpu_uart0: serial@0x1fe001e0 {
#device_type = "serial";
compatible = "ns16550a";
reg =<0 0x1fe001e0 0 0x10>;
clock-frequency = <100000000>;
interrupt-parent = <&iointc>;
interrupts = <10>;
no-loopback-test;

|5
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1. g

1.1 1&FSeHE

A AEAT 2k1000LA 1 2k0500 FI-S40IHZS.

12 KESEN

FHTCATS REIMAERHEXATF ¢

1)
2)

10)

DT : &&M (Device Tree) HITEIFR,

BIOS : Basic Input Output System {815 , E—HEEIFR ROM s F ERFERF , HEFRARE G,

EREFEAGLERFR. 1TENEXRNGAHLRERF. Tl Lo EERNRNGFIGERF. TR

SHERAZN SoC kit , EHFIEE F5H2 LOONGSON A8 47K PMON,

Encoder/Transmitter/Transcoder/Display bridge : £538 B/RZwi0as (MRS ), BT¥ DVO
(RGB888) {55 AHE B/RES (tkal LVDS, HDMI, DVI, VGA f1eDP %), AREHK HEF

SAFRBARARMKNEF , AP EIMISGIRS A ERENEX BN B RmiDa M ER.

Connector : BIRiERES , AN BREN . ¥ LAME/REA VGA, DVI, HDMI M DP F8/R#%N ,

Mm% A% A eDP , LVDS 8k DPI 8/~ EA.

EDID : Extended display identification data , ¥ B B/ra8 IRRIEIE. £ VESA FIE KA < B /RZHRAIEK

IERIBRAE, EDID JBE 776E7E B /R28 EEPROM  ,EDIDI1.0 2] EDID1.3 #1354 EDID fAE4FE 128

F,

DDC : Display Data Channel , B/R¥IEEE. B/RITH25IK30EIE DDC Rl B/RE 2 BFEURNE

REsT#k1S EDID 4.

DC : Display Controller , B/R%H2s.,

LSDC : 1/t 2K 2% SoC 1 B /R#m %28 B Linux R Z KNS , AL T 8 ™ Linux N1Z

/drivers/gpw/drm/Isdc BE T , EEXERETNT 5 UMA M52 R0E B #7323, than LS2K1000LA 0

LS2K0500 ,

GPU EELA BT ATREEMIEDR AT AT RIATERIZ 5 2K RS SoC ) GC1000

GPU,

BIREL . —&BIRELXAFE—/ CRTC, — Encoder, —4* Connector, —/> I2C &HFHRS (12C

AR, BENTTRESARENPRBEERNFEHMNARNARE). W 2K RS SoC A&ME&M

SNHEBRES PN EY RANRRE., TXHHIMNEREE OE B RELNEIRIEL.

1.3 385 2K 2% SoC & B R &M Z SR

I 2K &3 SoC FEMEBRIEHZE (DC) MEFELEL (GPU) , B TLSH) SoC T HNERFIEE

BT BRGREEES. s 2K RF SoC 55 FINEPE S AN M B/REZ , LS2K1000LA & F W& DVO

1
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BRI , T LS2K0500 £/ 7 —& DVO i —i& VGA #iti#k. DVO Mt # Ok T # DPI

(RGB888) #HAMMBMFERZS , —REENSIMNBE RRHESEIERATEERATENERAR.
LS2K1000LA/LS2K0500 A RIHmiSes sk RRAS , TUERZFHERAR , ATEE ZEH IS
4.19 FFERAZEAXFRERARTHTERRE , BHLEINNESEAATERBE ZET.

B PRIEER SRR TERRT , BIFINEE R RNIEDR , BT EERRFEURESS
Wik B %, BT Linux RAZTUEARNT & X BMEFRE | TASEFERRESRRER RSB
BEHR&EZREEXR , SREAMLENIEKS), RERINCESI. HHXLEE(EELA Linux %,
FT ARFEARY AR RIEN , EEBIRZIKS) (LSDC) XHFTHMHRENES AR, ERITEIY
PR ARBENESH A FRERES AN B.

& 4.19 NIZFER LSDC REAR AR T A REB RIS ,LSDC BIRIRENZFF A F B FIFR &ML
EAHE. REWESHRE ATTHATERYRIGS. DPI (RGB88S) HOMKMFNAR , IFRITRENE
EDID, B/REF, {EREHREENEIEE. REMES AR B IFEFAZRNIEE IR AT MmDas H0iE
HAE , REWES AR B ET DRM Bridge 1525k KIMmIS259K3) , B MRS XS ER R I IR B IK
IR | REIRNFEFREARIEIR B W 52 NHRTME EFEIZ 1 TISBE JmbDas IR EN#5 R |, SIS LSDC 1’ %
KENfER. S LR KEERES TR AR,

BEMES AN A MERERESHTR B ARZAET IR B RREFN B REESNARKARE ,
ST 2K R SoC AFHB/REFHZHEET M GPURE T R , ZHEMA AR LT E.

dc@0x400c0000 ¢

compatible = "loongson , display-subsystem";

dec@0x400c0000 ¢

compatible = "loongson , display-subsystem";

output-ports = <&dvoO &dvols; ports {
dvoO: dvo@0 { port@0 {
reg = <0>;  /* O for display pipe O */ reg = <0>; /* Ofor display pipe 0%/
) k
! port@1 {
dvol: dvo@1 { reg = <1>; /* O for display pipe 0*/
reg = <1>; /* 1 for display pipe 1 */ b

h

B 1-1: ®REWRES AR A MRENES T B WBEN

S 4.19 FERPAZT ) LSDC RE RSN BARZIFF T MR EZIESHE , EE2VIAME R 2105 E—F
ESATERMBITRER | FTAKIR = RAR SN FETREREFTRKERAET MU BERER .
LSDC W& KX MR R/ LRI FIER: EREWHEREHZRET RS output-ports REAK B
tH, RRARERES AR A, EREMKERIZHHZRET [P R ports RETREHFTR , Z-A
REMES AN B, A 1-1 PARREMFTR , de@0x400c0000 3K BRIEHISHREN TR, B 1-1 9
ZENNARE de@0x400c0000 1% % mAA output-ports = <&dvo0 &dvol>{XEL B & A ports BtE , XFF N
FRIMBRERES AR A; B 1-1 FEFALAKE de@0x400c0000 R ETT P FZLE ports JBYE , AFKAF
AR R&EMIES AN B,

LSDC R & IRENFEFEXNAWES |, AN &N B REH SRS R RS ports BY , 1R

2
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FHENAREMES AN B BITRER ; R BRIEHFMRET RFIE ports BN output-ports
B REFEMARERES T A KRITRER.

FAGEE=ZFEFENBRENESAE A THRIAAR, AATTEIENBRENESATE B )WKIMA
K. W 2K &3 SoC WIFAEFERBEBREE—MES AN, WRBIFEFHLENE RIS | #5
REEMESAR B RkES, BHAEPIRM, MDSRNTRAIREM, RERHEEETESELNTLN
B=. IET.

2. ZRBIRAR

0 2K F3 SoC 7t i NEP A& BILR IR (B IRIZHIZS , LS2K1000LA SN DVO BRiid ,
LS2K0500 NER&ERL T —i% DVO #HAF— VGA #[M. DVO #iti# AR T #% RGB8’8 HEOMREFH
25, —REEMNSND B RmRLSR B E AT A TENE AR, HP B RmESRD ABRHEUNE
NwREER FHEE A2 DT | BN BIRmiLRTEMNEN B BRI BN S . bhan ADV7123,
ADV7125, GM7123C % DVO ¥ VGA st . EBRARIBIIEN R T ESRaNFE FELE MRS
25, Phan LT8618, SI19022, CH7033B %5 H , ST XIS H X R IR BoRwhles & A F AHEA IS
HEEFRENENCEAR.

& 2K RF SoC AT HAS DVO MO |, v 2 AR K B/Rmidas FEEA R,
AE 2.1, 22, 23, 24 F 25 /NTENB 4 FHEMNZ RERECEAR , XFHRFREA LHEXNHE
RARPEFTEES, 2.6 /NIFIZE LB SHROTHOR R ERICEA RIER , EASENAS
wwE,

2.1 BRHMSERS AR

e BRI R B RRRDE S A, RRBRENRS ARSI, BT ERKGH
KA BRGS0 G AR S IURE SHMRNTRER A& 12C B5ThRE, ARMAN , E—RKERE
A 12C (SDA, SCL) 5| WE#HSXKB/RELMNG MK 12C R&EHIER , ik BREH X AEN
LKAV REL R BORECE 7T RANE 2-1 FT7R.

[CRTCO ]—% DVOO W Connector0 |- > BREE

A

12C-X = bDC
2C-y —= DDC

V
[CRTC1 ]% DVO1 ——>[ Encoder1 ] > Connector1 < > BNEER

& 2-1 : FHBERHH SR B RS2 I I B R ER A R
3

DC IN LS2K1000
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BRBBERHIMEB S, FMETGHBTEAZIEGIN. thal ADV7125 Jahbas A& TFTHIME 1
RUFREE M. X NEAME R ATNRER ZoRIIAR T  ATRLEREIE 2K 251 SoC i GPIO L,
FHHAREWPMIPEREE  HSARERS) , WA EE T AR RS At TiEH.

22 BRI S R AR

FAFE AR BRRIBEG A, SRITRNIZSRISS SIS, SHRAREERE T, £X%
AR BE ARG S Fr AT LUB I 12C A RS JRiDa52HTRCE , Pk 9k HARE RSS2
TRTTRINE 2-2 Fi7R.

[CRTCO ]ﬁ DVOO0 %[ Encoder0 ]ﬁ Connector0 > BIRRE
DDC
N
N
2| 12C-X \
DC IN LS2K1000

> 12C-Y

N

\
DDC
[CRTC1 ]% DVO1 %[ Encoder0 ]&% Connector0 |[€<——>| BIRX&

B 2-2: AFEEFH RN BRI mED S N BRIEE T R

EERBRTEPE A OS ) 12C Master B{5# &R /RiEHSR (VGA , DVI, HDMI S&#0)
B 12C 5| ¥ 12C Slave B{EHEIEHEEALBREL T K 2C & (XEFERT SoC FH) 2C %%,
ATRGERE M 12C Bk GPIO #53) 12C) . B RYmALEEH S AR B4 EDID %3 M B R27152[E] B4 EDID
$E%4 BRI, HEABREANZE B BN 12C BHshfes it , K REBAHEM 12C slave 1 &S
B IRshH REM 12C BRIT , 20K 12C IR DhBE S TR B MBI | AT AE B B A GPIO #RIFSRAEINU
12C. MREHRTICER SRS 12C )ER , A— 2C B2 T 12C ®&E NIRAZARE |, Bl
{EIeE,

B AR B RmbL R A% DDC ThEESh | i AR HIEIRF W R ITIRE. FEILBEHESHNRIEIR
SR DAE S hEHE B R AL S M BERIR P TR S B L |, B BoRYmhbas i PvliR P T 5| BhZERER
LS2K1000LA SoC f{] GPIO _Et.

23 BRAEFERIEAR

EF A DPIEONRRREN A& FREEOTIEY FPC #4323 LS2K1000LA [ DVO #it#0 |
TEMIRALEEHR S, EEREARAREN A, XEURGIREGITF , 44T —MERRRREERR
FREARGFIEER , 20F 2-3 FivR.
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LTRRSRED Bt FPC HigEt: . B
[ CRTCO H DVOO0 >| B PWMIRHIMTE . RSMARIR. RGB88S #L
$E , VSYNC, HSYNC , DE {(55%.

V
mﬁ
op
]

N /P
DC IN LS2K1000

[ PWM (BYE=ESEH]) ][ GPIO (MRARFRIRIER|. BIGRERERH]) ]

[CRTC1 ]ﬁ DVO1

& 2-3: REFHEBRECEAE

BT DPIEAMRSEREALS 2C#0 , TEEE RCENABRFENS Y. REEEBTRE
W1{£i# EDID S BRI 7. tANRMm ST ERT PWM 156254 GPIO KizhRmaFRNE BN FE
FIRIFRE. XLt E R FEEERE] LS2K SoC 9 PWM #5281 GPIO £, BR{E A4 PWM A4
GPIO AFEAMIRT , ZRTARERIBEAENEE FASBEESRESE |, BB GRIEPER |, DLRRT)
BANRGEN AR A,

P RGN FARER4Y LS2K1000LA B IRIEH 25 N E KO R NEEW 04 BIRNESRE (bhan
800x480) , MR—EERAXMBRES , XM RN FEEERFE_BREREL L. BRNARE
EXFE) L,

2.4 LS2K0500 B RA X

LS2K0500 Soc FEMM K E/R , —i% DVO B/R , —i% VGA B/R. MMRAFTE—1 VGA It , b4
ATIAEH#(E A LS2K0500 i BNEL, MR FEHEHMIEOMDMI, DVI, LVDS, DPHHIEBRRE ,
EEAE— DVO Bt _EAMEISIEE T B, BBTF LS2K0500 RZsH e AR , BN R EA—% B R
H, BREEARNE 2-5. B 2-6. & 2-7 FioR,

CRTCO DVOO0 W Connector BRRE

A

i

DDC
2C-xX —=
DC IN LS2K0500
CE—
L2 )™ bpe

%%EVEG%A VGA BN VGA %:%?: FK)

5
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& 2-5: LS2K0500 SF— i BN B4 X ABE PR LS B REE AR RER

CRTCO DVO0 % Connector Brk&

DDC

ey =00
£ 5 VGA VGA BR#EO

CRTC1 U5 VGA B0 Y

i

DC IN LS2K0500

7 2-6 : LS2K0500 35— BIRE AKX AIEE AR RIS RN B RIEE T RRER

DPI L FRik& BN |, BiT FPC Hidhsd s |

CRTCO DVOO FOFE PWM $55IB0E5 563 B SR SFBIEI o
3|54, RGB88S WS 3IM , VSYNC , Hiea B
HSYNC , DE {55 , fili= %,

DC IN LS2K0500 y_/r !_/r
PWM GPIO
2CY |~ ppc
£k VGA — VGA B/R#EO
CRTCI YRS VGA BR#EO e

[ 2-7 : LS2K0500 35— B BRI M B i R A
2.5 ZFEIRECE RS

WEFAAETG 2.1, 22, 23, 24, 25/NIANBREREEARTNAES , TEANB/LZHE ST
FRRTHRRRIEASE,

H5IK (LS2K1000_PAI_UDB_V1.5) HIB/RECEARINE 2-8 Fin , FRAF KB RELENE WK
A FREY 1024x600(3% 800x480) IR s FH. KA LS2K1000LA SoC F ) PWMO IZ=HIE Y= EEH] |
GPIO3 =4I E Y RRIRMEREA B AT (FRE. TARME K B/RELIEHA S119022 DVO 4 HDMI 4giEzs |, {§
FH LS2K1000LA SoC HtE 4 12C-1 SkELE S119022 F1EEL EDID , A T ERAEB X BAZ 22 &=
TR |, RPBIEEREE A ER S119022 Jridzs o fr.
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—>) 1% 1024x600 &

[ DVOO | ERAR&FHED B FPCHIEER B R i X600 5

CRTCO 7| RGBB88S WAL , VSYNC , HSYNC %, > 800x4;0
R

1 0\

[ PWMO (FAFIEt=eE) ] [ GPIO3 (BT 5 yeriE) ]

0 {

[CRTC1 ]% DVO1 > S119022 ]% HDMI-A < > BIRes

& 2-8: WEIKERREAR
K SHEIRNERECE RANE 2-9 FR , EHBIRRUERS—KEREE . BEEIRT S19022 /4
HE—RERELHNMLR G |, MRS RNECE A S EXP N BRI GRS i BRESAAE. #
BT S R RIE BB E A = E A S19022 JRhdas & .

[ RT }% DVOO0 S119022 HDMI-A < 5| HDMIER
CRTCO - < > B R

N “

N\
DDC
@[ B 12C-0 ]<—

DC IN LS2K1000

DC IN LS2K1000

[ CRTCI ]—9 DVOIl DVO1 BIREMIZHSIE , AMEMA

& 2-9: LS2K1000LA HBRERGHELEA R

LS2K1000LA FFA&#R (LS2K1000 PC EVB V1.2) IEE AR B RZmidzsic B4 DDC ThEEs |, i A&
RIRPWHRTNEE. FRICEREZISNRIRR TR TIREE WhEE 2| B/RJmi0es KRR R T 5| i
+ , B BRI Rl KR Wi & 31 A2 LS2K1000LA SoC ) GPIO kL,

BIRECEINE 2-10 F7R , AR PR AEREE NG , E8FF 2.1 NN ERER
ERFRN—RA. ERFTEMERT LS2K1000LA F REMAMEH 12C , 12C BIRRER , FrblXE
HRAKZE GPIO #23 12C k324 DDC SEHIZhRE.
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[CRTCO ]ﬁ DVOO0

DC IN LS2K1000

<&
~

N

B VGA A

[CRTCl ]—) DVOl1

HEBRER

A
7\: GPIO-12C-0 DDC
> GPIO-I2C-1 BDC
\
—>[ TFP410 P DVLD  [€

& 2-10 : LS2K1000LA M (FF%) PN BRmEEEAR

Vv

A DVI#EAK
BIRdE
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3. XEMESAL A

REMES AN A BR—FERSAEBREMESATT. ERTERRTNXABRINES A
Hia=x , NRIEEH Y BT IEB AR BRmALSHITIE | FZAFE LSDC REKh KTk
REEEB/R , XMMEAT , REWES AN A EERAN. REMES AR A IFNREM(Z EDID, X
FNRERERSHBRNF, IFNREMTET BREH28 TEEX R4 TR FIhEE. Rt
25, REMESHTE A BRABE R FEIHENT R TE.

FRTEH AT TARES , ETPURBRNERG L RENRE, FXELEEHS 419 FHNZT
arch/loongarch/boot/dts/loongson/ B sk & B FTe B KR {1,
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3.1 REFNESAT A

0 2K A% SoC £ B R B WHESIEARSTINATRINE 3-1 FivR B 3-1 P AN R BIRIEHZ R &N
T E 31 AR RCER&E/T . B LREIMEEREEREBITRECE 2C NATHB—KEREL.
XELE AR E S — B ERANRE i2¢0 , FHMBRELAK i2¢1,

dc@0x400c0000 ¢ i2c0: i2¢-gpio@0 ¢
compatible = "loongson , display-subsystem"; compatible = "i2c-gpio";
reg = <0 0x400c0000 0 0x00010000>; gpios = <&pioA 1 0  &pioA 0 0>;
interrupt-parent = <&icu>; i2c-gpio , delay-us = <5>; /* ~100 kHz */
interrupts = <28>; %
output-ports = <&dvoO &dvol-; i2cl: i2c-gpio@1 {
#address-cells = <1>; compatible = "i2¢c-gpio";
#size-cells = <0>; gpios = <&pioA 32 0 &pioA 330 >;

i2c-gpio , delay-us = <5>; /* ~100 kHz */
dvoO: dvo@0 {

= <>
reg = <0>; i2¢2: i2c@1e21000 {

compatible = "loongson , Is-i2c";
ddc-i2c-bus = <&i2¢0>; reg = <0 0x1fe21000 O 0x8>;
interrupt-parent = <&icu>;
interrupts = <22>;

connector = "vga-connector"; .
i2¢3: i2c@1fe21800 {

status = "okay"; compatible = "loongson , Is-i2¢c";
reg = <0 Ox1fe21800 O 0x8>;
interrupt-parent = <&icu>;

7

interrupts = <23>;

& 3-1: LS2K1000LA £ B % & R~Hl

LS2K1000LA ) B/RIEHIZ AR dvo BIriiH , FE1% &M A output-ports = <&dvo0 &dvol>%1Z$
H3k, Hep&dvoo RRST dvo@0 W& MM A , &dvol FRY dvo@! RET MG A, MRE 3 KE
TREH AT LS 24 output-ports = <&dvo0 &dvol &dvo2> , 182 B RIS T KB RIZH 2 #HA AP BIR
i,

LSDC 3RENFEFFi@id ouput-ports BHEETLE dvo@0 1 dvo@! RET A , dvo@0 F dvo@! HHEERK
FRETR. dvo@0 BRETREBNE—HEBRELMEXBE , FRAE LS2K1000LA ] dvo0 itk 30 R H
TIHRERERRIESR. BREESRFN—VIBMNES , RS dvod R7R, dvo@! ®ET mFRB I
BRELMEEM , FRA LS2K1000LA K] dvol Hiti#A R HE TN —VIBHNES , BirS dvol RIR.

dvo0 F1 dvol 7 status BMERKIEA "ok" . "okay" BRANEE BRI BRATAKRE. MR EER
FSCER status JEMEFEERE "ok" 3 "okay" , AFAXK BRELMSHIKANFEFMAT AT, 2RMEK

10
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BrRPRERRFTH—IKEBREL , TRUERZE XM B RELY status JBHEEBA "disabled”, LSDC &%
KA B h AXEBRELERS ARNE R EERANK 2C R&FRHRIR.

ddc-i2c-bus B ARMAR K BRELAK i2¢ X% A&TCA dde-i2e-bus = <&i2e0>FINZ M BN E LS| A
BIZ i2¢0 , 2R3 A i2c1 MIE A dde-i2c-bus = <&i2el>, &EWFIXA ddc-i2c-bus BHES , ZRIA dvo0 BIR
B 12¢0 , dvol BIRELH i2cl. #HHFEMAAERERTIET ddc-i2c-bus IR & RIRHXMK B/REL LT
2C &% . MRFRFBAXHFF DDC WRASE , A0 dde-i2c-bus BUMAFTEES , FEHRZ NIt EDID
HEBIREF. RIBTREMIEH EDID BB RE FHIE | b AXK BRESLMEHAERRE , LSDC
WERNRBATNERNF (BBRER) RFHL . KB dde-i2e-bus BIEATIEEH 2C BEKR
2 7R 2§ AETRCIRS FZEY EDID /58,

connector JEVEFATIEREIEREARLT , FTEMRIBIMAITHRIES. JEMEA: "vga-connector”
"dvi-connector" , "hdmi-connector" , "dpi-connector" , "lvds-connector", 505K ACEFR A FEH) connector &
MEAE A "dpi-connector", LS2K1000LA FFA& AR EH (LS2K1000 PC EVB V1.2) AR vea 3K connector
JBM AR "vga-connector", dvi BR[O connector JEI4{EA "dvi-connector”,

reg BEATIMRBRELRNESHFS , N0 FFia , BT AR RIT. dvo@0 BETRFHE 0, RonE—
M BREIE; dvo@] RETRFPHME 1, RNBEZKBREH.

compatible JEVE B TFE5E K B /REHI28 T S IR & IR3) ,LSDC iR FIKFNHIET compatible ERIRA

vty 2K 2% SoC HFL-S . 7 #F " loongson,ls2k0500-dc", "loongson,ls2k1000-dc"F1"loongson,display-subsystem"

H3t+ = compatible EI4{E, 1s2k0500 {# A "loongson,ls2k0500-dc" , 1s2k1000LA 1§ FH"loongson,2k1000-dc" ,
NR compatible 1§ F"loongson,display-subsystem" , &£ 3K BN REEEGAIR I 1s2k1000LA F ) B 7~ I5 5 28 .
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3.2 &% EDID WECE AL

& 3-2 45 BT W& W%iE EDID #UENSIT , FRIEEME EDID FRHEREFE mefdt , & 3-2
SRR AEL BT RIE WA

BMERME % BREL | ceon0000000(
(dvol) E#ET —MAXKHF dde compatible = "loongson ,  display-subsystem";

MRERE | AR AS R reg = <0 0x400c0000 0 0x00010000>;
h X AAER I, nterupt-parent = <sicu;

interrupts = <28>;
Fﬁ)ﬁ%g Q E*E*E@%Jﬁ%m'ﬁj\ output-ports = <&dvoO &dvol>;
HrEHE pRARRZAY EDID ¥idE , 7R #address-cells = <1>;
1t edid=[] ;B BIXFFM edid KE #size-cells = <0>;
k128 4, EANFEREHEANTFE dvo0: dvo@0 {
5 A ALK Tab BEEKEIE o€ = <0>; /* 0 fordisplay pipe 0 */
BARFFFAT. ddc-i2¢c-bus = <&i2c0>;

connector = "vga-connector";
MR EE K BREL dvol 1% status = "ok";
BT — M AXH ddc Wik & B g
% | IPAIE dvo@0 T EHIETE dvod: dvo@1 {
edid B, RMEEET A reg = <1>; /* 1 for display pipe 1 */
#F ddc WiRaRSFF , A EPHTE connector = "hdmi-connector";
fefit edid, /* 1920x1080@60Hz */
edid blob 15 sRES FEaT A E] A2 edid =[00 ff ff ff ff ff ff 00 le 6d 54 5b Ob cc 04 00
#. 02 1c 01 03 6c 30 1b 78 ea 31 35 a5 55 4e al 26
BFHAEERERA , edid bk BRI F 0c 50 54 a5 4b 00 71 4f 81 80 95 00 b3 00 a9 cO
BEBEESHMEE , RERKTIE 81 00 81 cO 90 40 62 3a 80 18 71 38 2d 40 58 2c
T edid , FLLCH edid, % 45 00 €0 Oe 11 00 00 le 00 00 00 fd 00 38 4b le
B edid ERENIE & MNP HIEEIR 53 0f 00 OGa 20 20 20 20 20 20 00 00 00 fc 00 4c
BRI |, RIS ER 47 20 46 55 4c 4c 20 48 44 0a 20 20 00 00 00 ff
HHATMER i2c EMBRE 00 38 30 32 4e 54 43 5a 39 38 33 37 39 0a 00 35
i edid, 15
status = "ok";
|5

& 3-2 : R&EMEE EDID BUEH5]

3.3 1%k BRI FFBCE A

AR & ERRRFFETIZE DDC HF. NREHEEBRFNERNFEEERF ArME. B
12
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3-3 BRI AAES H BT R &M (28 BRI FRBIF. LERSPRBFEASF—FHERSBR, MRF
BXFEZ IR, REWESATE A USHFAE S HERNF | LA 3-4,

414 display-timing@0 {} BMHFEEIHNEE
EEOMAN—"RXBEAREENNF

(1024x600@60Hz), A FFEMRIBEESH
R RESHUES IEMMN B RE F.

display-timings &% = i native-mode
BT E Ra T IR RAEN R,
FLHEA L EEAARSFERX D AHE,

MREBFE KB RELEET XK
£ I3t dvo@1 T = IAETE display-timings
RET REHME K native-mode JEMH B
TRFSHFTR. RMESREET
BRea . BBAAEE BRE BHIRE TR
th#P R 1R AR A B IR PR

AR RUHT BERNFRERELLSWIK
HREFANCERL TERORE. RIERL
KX A LEHER RMERH PR ERX
R

dc@0x400c0000 {

compatible = "loongson , display-subsystem";

output-ports = <&dvoO &dvol>;

dvoO0: dvo@0 ¢
reg = <0>;
status = "ok";
connector = "dpi-connector";
display-timings {
native-mode = <&mode_1024x600_60>;

mode_1024x600_60: display-timing@0 {
clock-frequency = <51200000>;
hactive = <1024>;
hsync-len = <4>;
hfront-porch = <160>;
hback-porch = <156>;
vactive = <600>;
vfront-porch = <11>;
vback-porch = <23>;
vsync-len = <1>;

b
b

dvo1: dvo@1 ¢
reg = <1>;
status = "ok";
connector = "hdmi-connector";
type = "hdmi-a";
ddc-i2c-bus = <&i2c1>;

& 3-3: REWNEE BRI FHRRG)

BTE—AMNE RN FRT display-timing@0 & &7 R F , M display-timing@0 X # 8 & 1£
display-timings {}IRETRF. ZREBRRBERFIAXIF—FERSHFE , BRRERE—ANFSH.
mode_1024x600 60 A display-timing@0 &% T RIS , BILEK display-timing@0 ®&T = , LEHHEHE
BHEsIAER. display-timing@0 FHKIFTE BUHERZNAN , ARPRAFTREFHHF. BERE S SHU
REFENRGF BREMNBIETFMTIRE.

13



Feiniicl

LOONGSON TECHNOLOGY

MREBREEIFZAHER , &£
display-timings {}iX & 77 = F KX F 3
display-timing@1 , display-timing@2 , ... ,
display-timingen & T B A] . SARIR
i S SRR ET R A FE AR, K
" display-timing@n (n =1,2,...n) X&D
SR EAY —HB RN TS

MRFRFTALCES FHARNFESE , B
2 —ME BRI display-timings {11%
T RPHUATUBE ZHARRKE R
Fs¥. EREBREN , M%)
native-mode J& 4 BT $5 (A f4 B 7= B 7 B]
A, R TS Y FERE . S AMB K.

MRA P KRR RS BR
ERNBREESR |, 1L display-timings {}
RETREAEBENFRENTRER
dvo@l &M RF. XENT TARIE ,
357 3t dvo@1 &1 mlPE.

dc@0x400c0000 {
compatible = "loongson , display-subsystem”;
output-ports = <&dvoO &dvol>;
dvoO: dvo@O {
reg = <0>;
status = "ok";
display-timings {
native-mode = <&mode_800x480_60>;

mode_1024x600_60: display-timing@0 {
clock-frequency = <51200000>;
hactive = <1024>;
hsync-len = <4>;
hfront-porch = <160>;
hback-porch = <156>;
vactive = <600>;
vfront-porch = <11>;
vback-porch = <23>;
vsync-len = <1>;

5

mode_800x480_60: display-timing@1 {
clock-frequency = <30066000>;
hactive = <800>;
hfront-porch = <50>;
hback-porch = <70>;
hsync-len = <50>;
vactive = <480>;
vback-porch = <0>;
vfront-porch = <0>;
vsync-len = <50>;

"

/] 3-4: display-timings R % R EE %A BRI F5 MR & RS

14
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3.3.1 BARRFRENSHHE XL

hback | hsync

HSYNC -
po

Pixel |
Clock -

___________

rch§ hactiva ;hﬁnnt pulse |
porch ——

_________________________________________________________________

- vactive

: Aé”’\ifrb‘rit" N

& 3-6: ﬁﬁﬁﬁ%iﬂ'ﬁﬁﬂ'a

ol

X

clock-frequency

B{uA Hz , PR HHE BRaR LABIGRNER | — M ARTR—MBERRER. X4
SR E R A E— DR TLHIR B R

hsync-len KFEBESHTE , MEEMECHRN , AREFBREMRITHR. hsync-len ZEE 3-6 F
4 hsync pulse,
hactive KFGBEHE | B, RRERF—THAEBRGEN , MEBRFERMKFLHE,

hfront-porch

KFRSESHENE , RRN—ITRESEIIRLERE T — MK FESTHAZ RN G R
.

hback-porch

KFRSESHIER  RRMKFRBES TR —1THRB BEIRIHIAZ BTG RIS 2E.

vactive EHGFRE , BN, FRERFEIIFUEREEN , SR ERFRNEEDHER,
vsync-len FEHRSESHRE , DUTARN , AkREREREAX—MEEBRTTER , FHABRT—

PREE. vsync-len 72 E 3-6 4 vsync pulse,

viront-porch

EHRISESHARE , Zr—MEGLERE , EERSESEINITHI T

vback-porch

EHRSESHNER  ZRR—MEGITEN , EERSESUERTHR TR

15
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3.4 KAE BB RELNAIE

& 2K 2R3 SoC EXE LN AR RER TEAR B/RML | X FEXFEAMERNIE BRI |
FER BRI BIRELN) status JEMERIEBCA disabled BITT, 20/ 3-7 & REBIFTUR.

MRERASIETE— dvo BIR , 5 | de@0x400c0000 {

E%iﬁ?é‘%ﬂ&ﬁ%&%l |':|:'| , mumu%%;% compatible = "loongson , display-subsystem";
Eﬂ_?%ziq: Hq status E'I‘EE&% d-isabledD reg = <0 0x400c0000 O 0x00010000>;
interrupt-parent = <&icu>;
VH-XBIRELTH status BHEBIRE interrupts = <28>;
Hdisabled”(l , ABAXEKEBRELFHE output-ports = <&dvo0 &dvol>:
BEMRIEE T HWASHWER , WTEF #address-cells = <15;
REBAXKBRELANILRIR. XEAR #size-cells = <0>;
TIEWATARIRRE T R EM. dvoO: dvo@0 {

reg = <0>; /* O for display pipe O */
ddc-i2c-bus = <&i2¢1>;

connector = "hdmi-connector";

status = "ok";

5
dvol: dvo@1 {

reg = <1>; /* 1 for display pipe 1 */

status = "disabled";

h

& 3-7: ZILERE KB RELNREN SRS
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3.5 BH B NEEWNECE A

I LS2K RF1 SoC FHBRITHIS STFRMS AR 4 g TRE , LIFRRXFERERE , X
—HEBRELASEN I —HKERELMNERNE. M LSDCREWRNAERE , WNARGETRAE—HEAIE
KEBREL. EREEREARTIFMREREFNANFT NG . B 3-8 AT —MNaET R &Rk
B B IRTHES LAEFERE A SRR\ B F

WNRABSINE — I BREL (dvol) FEfEEE— | dc@0x40000000 {

B EBREZ (dvo0) , Ma]PAFEM dvol && T compatible = "loongson , display-subsystem";
MR clone B, AW AIE, reg = <0 0x400c0000 O 0x00010000>;
interrupt-parent = <&icu>;
y”%ﬁﬂ%_ﬁgiﬁ%éﬁ (dVOO) }IEK%%:E%E interrupts = <28>;
REZL (dvol) , RIATAFER) dvo@0 & T R
. output-ports = <&dvoO &dvol>;
s clone @M,

#address-cells = <1>;

i%ﬂ]&ﬁ%ﬁﬂ_?ﬁﬁ %Zﬁﬁ*}&%?&,ﬁﬂP E.l ETJ-/?Js #size-cells = <0>;

/N clone B4,
dvoO: dvo@O {

reg = <0>; /* O for display pipe 0 */
ddc-i2c-bus = <&i2c0>;

connector = "hdmi-connector";

status = "ok";

I

dvol: dvo@1 ¢
reg = <1>; /* 1 for display pipe 1 */
clone;

B 3-8 B TERRARE NI E )
BECE A
EHWHE R REHN—T5 | B 39 AUBHREORENEG, EDERRETRNETH

backlight , W E YK pwm IBHI2HIREN ., HF led backlight BEHYRET mFS . BT#H
HERE N sl A, pwmo 2 pwm FH 2SR EHMHRS , EXERETRSIAT pwm0 BET A,

17
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lcd_backlight: backlight {
compatible = "pwm-backlight";
pwms = <¢pwmO 0 4000000>;
brightness-levels = <

T

0

8
16
24
32
40
48
56
64
72
80
88
96

1

9
17
25
33
41
49
57
65
73
81
89
97

2
10
18
26
34
42
50
58
66
74
82
90
98

3
11
19
27
35
43
51
59
67
75
83
91

4
12
20
28
36
44
52
60
68
76
84
92

99 >

5
13
21
29
37
45
53
61
69
77
85
93

6

14
22
30
38
46
54
62
70
78
86
94

7

15
23
31
39
47
55
63
71
79
87
95

default-brightness-level = <80>;

pwmO: pwm@21fe22000{

compatible = "loongson,Is2k-pwm";
reg = <0 0x1fe22000 0 0x10>;

clock-frequency = <125000000>;
interrupts = <24>;

#pwm-cells = <2>;

pwml: pwm@21fe22010{

compatible = "loongson,Is2k-pwm";
reg = <0 0x1fe22010 O Ox10>;
clock-frequency = <125000000>;
interrupt-parent = <&icu>;

interrupts = <25>;

#pwm-cells = <2>;

Bl 39 BREREFEHTREELRBN () MPWM (£) WERKRE]

compatible JEYE , BYMMEA "pwm-backlight', FRRET pwm KEWHREKS) , ARG T linux KN
%) drivers/video/backlight/pwm bl.c #,

pwms BYE , BYERMER <&pwm0 0 4000000> , RN pwmo0 56 KR BB FENSE | E&H
I — ANz 28 2 TRRITER REN . RA pwml KME 26, BAFTEMBE U pwms = <&pwml 0
4000000>,

pwm ITHIZF IR BT R AR B#pwm-cells F5E pwm ITHIZFIRFIEZ SN E  XE #pwm-cells
=<2> IR pwm FFHFEIRZ NS BHEREENTRFH pwms = <&pwm0 0 4000000>F{ 0 F1
4000000 2 XH NS, BN 0 RRXA PWM RENFTIRSNK PWM RENFS . SaT~mA%
hEgA PWM IKF)LAIEB IR —NMEH PWM 1R %, FTAEIEIETE 0. 5=1"5%1 4000000 N|;2 AKX E
BYIRENFTAK PWM REN TR . BARMP.

brightness-levels @M FARGFRARERE R ELS  XBLHE 100 MEHEH , 0 K EREK
99 FrRmERS.

18
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U PWM R A TR TRV S ERATARRN | 47 PWM fHIIREHASE K , PWM 3553846
AR A | BRI, SRS AT brightness-levels SFAOME RIS | 40 3-10
TR

lcd_backlight: backlight { pwmoO: pwm@1fe22000{

compatible = "pwm-backlight"; compatible = "loongson,Is2k-pwm";
reg = <0 0x1fe22000 O 0x10>;
pwms = <&pwmO 0 4000000>;
clock-frequency = <125000000>;

brightness-levels = < ) )
interrupt-parent = <&icu>;

99 98 97 96 95 94 93 92 interrupts = <24>:

91 90 89 88 87 86 85 84 #pwm-cells = <2>;
83 82 8l 80 79 78 77 76 h

75 74 73 72 71 70 69 68
67 66 65 64 63 62 61 60 pwm1: pwm@17e22010{

50 58 57 56 55 54 53 52 compatible = "loongson,Is2k-pwm";

reg = <0 Ox1fe22010 O Ox10>;
51 50 49 48 47 46 45 44

clock-frequency = <125000000>;

43 42 41 40 39 38 37 36
interrupt-parent = <&icu>;
35 34 33 32 31 30 29 28 )
interrupts = <25>;

27 26 25 24 23 22 21 20 #pwm-cells = <25;
19 18 17 16 15 14 13 12 }

11 10 9 8 7 6 5 4
3.2 1 0>

default-brightness-level = <80>;

& 3-10: B (£) MPWM (f) KRERNBERB

default-brightness-level JEM AT IRE B YR ERBOA LR , BUETEEIRIE 75K |, 1E brightness-levels
BRI R/ IMEM R KB Z [RIEERD ],
SERAIRENS BN TEATEER RSB TEEAE T —MEEE LRENRERT
%o
brightness-levels = <90 80 70 60 50 40 30 20 10 0 >;
default-brightness-level = <8>;

XEFEIIRHRAF 10 MEGL (0~9) , B 0 |esT , AL 9 &BF.
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4. WEWESHL B

AETHNMBARERITTIXEFRA OF GRAPH |, 1E AT PILES Linux PIAZIRRAGH 304
Documentation/devicetree/bindings/graph.txt
Documentation/devicetree/bindings/video-interface.txt

AENEFERURFIKF A4 DRM Bridge 258 B /RmfE2 IR a0 R IR &M PBE RN,

4.1 REWMIESHAL B

EBRIEHZRET R K ports T /. ports 7 fUE B/RIEHIZET R de@0x400c0000 fF T,
FE#IFHT 2K 5 SoC RIFTEKIL RO .. 0 2K RS SoC BWEBREL , AW MatinA , Bt ports
BETRPFERAFDFRET R port@0 F port@l , A port WET RF RBE— endpoint WET
=, ERER  ARKRRE L IBOMEIR & Z BIRIEE R R, port@0 REFF—KERELE B mO ,
fRIFR AR 0; port@] RFRMZBHE R BRELN A HEHIEA , MFAEA 1. BREHZRET aiE
RIELANE 4-1 Fi7R.

dc@0x400c0000 {
compatible = "loongson,display-subsystem";
reg = <0x400c0000 0x00010000>;
interrupt-parent = <&icu>;
interrupts = <36>;
#address-cells = <1>;
#size-cells = <0>;

ports {
#address-cells = <1>;
#size-cells = <0>;

port@0 {
reg = <0>;
dvoO : endpoint {
remote-endpoint = <&vga_encoder_in>;

5
5
port@1 {
reg = <1>;

dvo1 : endpoint {
remote-endpoint =
<&hdmi_encoder_in>;

5
5

b
B 4-1: BE/ES B AT T B RTHREETRNBE X

endpoint W& T mATHEECEET RS . 8MNsR M S — remote-endpoint B , T &RR
XA EREPOERERE . B, XMEFRZIRE R endpoint BHH A E — remote-endpoint
JBME |, X/ remote-endpoint EMEXT B/RIEHZSH ports 17T R endpoint T R TS, #ABI MR

20
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W& Z BRMELIEREXR.

port, endpoint 1 remote-endpoint EM R FISKFRREHRX R , FBEARFERNZAEBNBIRR A A
& 4-1 PRI R BRIZHI SR ET | port@0 M part@] #EHLiim . &l 4-1 F ) vga_encoder_in Fl
hdmi_encoder_in W2 B /RYwES25 1R & T MM endpoint & T REIARS | RE AT RAZTTHKE 4-2 70
& 4-4 L35k E. AP FERBERFREFEZELRRERBRL R E Z BRERER.

BERESHITE B R ports R T mZIMIBMHFNZ &M ESHTT A HSEEKAEE Lban compatible
BMARIEE IS 2K 25 SoC FRI B2 TR AR EIRS) ,LSDC iR ZIXFNMIE T compatible K
R A S 2K &R F) SoC @ B 5 ., X #F  "loongson,2k0500-dc” , "loongson,2k1000-dc"
"loongson,display-subsystem" =4 compatible JBME{E., 1s2k0500 {F B "loongson,2k0500-dc" , 1s2k1000LA {F
F"loongson,2k1000-dc" , ANER compatible {HE A4 "loongson,display-subsystem" , X £&IKEN RGBT E /R
FEHIZRIRAA 1s2k1000LA ) BRI 525 .

AR AT TAREES , ETPUABAERASEH REMRE]., BERELEE IS 4.19 AT
arch/loongarch/boot/dts/loongson/ B sk & B Fe B KR {1,

21



Feiniicl

LOONGSON TECHNOLOGY

4.2 1T8618 Ymhla51% &SI~

FR LT8618 34t iR & R SKBIaNE 4-2 FiR.

b

IS

hdmi-connector {

i2c1: i2c@1fe01800 {

compatible = "loongson,ls-i2c";
reg = <0x1fe01800 0x8>;
#address-cells = <1>;
#size-cells = <0>;
1t8618 {
compatible = "lontium,[t8618";
reg = <0x39>;
/* hpd-gpios = <&pioA 0 GPIO_ACTIVE_HIGH>; */
/* reset-gpios = <&pioA 39 GPIO_ACTIVE_LOW>; */
ports {
#address-cells = <1>;
#size-cells = <0>;
port@0 {
reg = <0>;
hdmi_encoder_in: endpoint {
remote-endpoint = <&dvo1>;

b
b
port@1 {
reg = <1>;
hdmi_encoder_out: endpoint {
remote-endpoint = <&hdmi_connector_in>;
b
b

b
b

type = "hdmi-a";
status = "ok";
port@0 {

hdmi_connector_in: e

remote-endpoint = <&hdmi_encoder_out
b
%

& 4-2 : LT8618 DVO it HDMI B&HT A BERAI
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4.3 SI19022 4mhS 251X &SI =45

& 4-3 25T SI19022 Ymh2s 24 /EIFEIRRAL SE MR E W EIEMI7R B,

i2c1: i2c@1fe01800 {
compatible = "loongson, ls-i2c";
reg = <0x1fe01800 0x8>;
interrupt-parent = <&icu>;
interrupts = <31>;

#address-cells = <1>;
#size-cells = <0>;

sil9022acnu {
compatible = "sil,sii9022";
reg = <0x39>;

hpd-gpios = <&pioA 0 GPIO_ACTIVE_HIGH>;
interrupt-parent = <&pioA>;

ports {
#address-cells = <1>;
#size-cells = <0>;
port@0 {
reg = <0>;
hdmi_encoder_in: endpoint {
remote-endpoint = <&dvo1>;

b
%
port@1 {
reg = <1>;
hdmi_encoder_out: endpoint {
remote-endpoint = <&¢hdmi_connector_in>;
%

%
%
%

hdmi-connector {
type = "hdmi-a";
status = "ok";

port@0 {

hdmi_connector_in: endpoint {
remote-endpoint = <&¢hdmi_encoder_out>;
b
b
b

&l 4-3 : SI9022 IFEBAZETVRRLES IR & W5 7R B
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4.4 FEEAZERRAL S A SKE TR B

vga-encoder {

compatible = "adi,adv7123", "dumb-vga-dac";

ports {
#address-cells = <1>;

#size-cells = <0>;

port@0 {
reg = <0>;
vga_encoder_in: endpoint {

remote-endpoint = <&dvo0>;

iy
b
port@1 {
reg = <1>;
vga_encoder_out: endpoint {
remote-endpoint = <&vga_connector_in>;
iy
b

3
b

vga-connector {
ddc-i2c-bus = <&i2c0>;
port {
vga_connector_in: endpoint {
remote-endpoint = <&vga_encoder_out>;
b
5
b

&l 4-4: BEAREMBERG
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4.5 &R 5B R E SR B

& 4-5 4547 — DPI # O MR &R BB R &R SHLRAI.

led_backlight: backlight {

ﬁmpatible = "pwm-backlight";

pwms = <&pwmO 0 4000000>;

brightness-levels = < 90 80 70 60 50
40 30 20 10 00 >;

default-brightness-level = <8>;

panel: display@0 {
#if 1
compatible = "avic,tm070ddh03"; /* 1024X600 *
#else
compatible = "innolux,at070tn92"; /* 800x480 */
#endif
backlight = <&lcd_backlight>;
power-supply = <&vd
status = "ok";
#address-cells = <1>;
#size-cells = <0>;
port@0 {
reg = <0>;
panel_in: endpoint@0 {
remote-endpoint = <&dvo0>;
b
b
b

regulators {
compatible = "simple-bus";

vdd_lcd: regulator@3 {
compatible = "regulator-fixed";
regulator-name = "+VDD_LED";
regulator-min-microvolt = <5000000>;
regulator-max-microvolt = <5000000>;
regulator-always-on;
regulator-boot-on;
enable-active-high;
gpio = <&pioA 3 0>;
vin-supply = <&vdd_5v0_sys>;

b

%

&l 4-5: DPI &R B R BRG]

5. 2% 3HA

[17] https://www.kernel.org/doc/html/latest/devicetree/usage-model.html

[2] https://www.devicetree.org/specifications/
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