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Tina XA Kconfig #1161, ¥+ SDK FIAZ#HITALE.

BIERE, AIEZE Keonfig HlHIRIMEX T,

2.1 tina menuconfig

Tina Linux SDK BUIRE R T, #1T make menuconfig s8< A # A Tina Linux FYECE 5@,

ST BRI R

<> (&) RrRRtEBEAEERT.

M>(Em) . REZREELREE, BFRLSEEFF.
<>(i%n) | REZRETEREZ

BCE X RIFTE:

( target/allwinner/${borad}/defconfig )

(0 3588
Tina5.0 R /GhRas, FREXHRIFIE tina/openwrt/target/{IC}/{IC}-{BOARD}/defconfig

make menuconfig B ERIXMY, RRERE LARENH.

2.2 kernel menuconfig

Tina Linux SDK B9#EB R F, 1T make kernel_menuconfig 5 < m# NI N AZBIECE R E.
SNMNAREWNINZIRE, 034, 3.10, 44, 4.9, 515%, IBA XY,

T Tina3.5.0 RZAihRA, REEXHZREFE:

( target/allwinner/${borad}/config-x.y )

XF Tina3.5.1 RZEhk7A, RERXHSREFE:

( device/config/chips/${chip}/configs/${borad}/linux )
(0 3588

BRZMAEFES (Linux5.4 RELLE) BB XHRTFAE device/config/chips/chip/configs/{borad}/linux-{kernel-version}
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3.1 i%EA

3.1.1 H4i%BA

R GPIO BRERE: Port: i5 1 + AR S,

o XHHY<X>=0,1,2,3,4,5....., #Wtwi0, twil....; uart0, uartl.....

o BRBRNEEDMEAIRERZ RN, RANBEERFNHESE, F—ENEXLATAN, LrER
R ARAZIFAREIRL,

o BRIEHIGPAN AL HRAY, LUEIRSIS I,

o Linux4.9 X Linux4.9 Z EHARIZARA, RRIMSHEXECEER boarddts, sys_config.fex XA

FHECE DDR ¥, BohiTENFLRIEES,

3.1.2 EEEXHRE

£ %EHY configs BERF, BIA cconfig sn< Bk T o
Tina 3.5.0 & Z Ailhi 4, E&EA:

[/target/allwinner/S{borad}/configs/sys_config.fex )

Tina 3.5.1 X2z [EhR4s, BRERN:

[ device/config/chips/${chip}/configs/${borad}/sys_config.fex )

3.1.3 FEZmM

FFEA linux-5.4 X linux-5.4 LI ERRAERIZHN A RE TR

BRUEEMBS R (W linux-4.9,linux-4.4 B9), =7E pack M EEEMTH R sys_config &3 F| dtb 1,
i linux-5.4 AR RN dtc TR, &AM sys_config, FMBENZAIINIEE S EE
$1E board.dts FIEEL. BHEBERPINHFRESE sys_config.fex XX (140 device/config/chips/
r528/configs/evbl/sys_config.fex), ERIEREER: FTEMEMRIE sys_config BEEEE#T boot0,
uboot, optee ¥ bin XHHILEFER, FIGNEHR dram S, vart B,
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3.2 R4

3.2.1 [product]

FCEIN FEEIE X
version FLERRRAS
machine GE 2
ANl
[product]
version ="100"
machine ="m2ultra"
3.2.2 [platform]
FoEI FEETE X
eraseflag EFNEREIERR. 0: N8, 1 & (WMXWE~TH, A%TIA
T2 , Ox11: sBHHRER (B1F private 9X) 0x12: 5BHIRER (IR
B% private 3 X & secure storage).
next_work PhoenixUSBPro &/~ 5Efifa: 1-MERHE, 2-ER, 3-FM,
4-£7%, 5-IEEBED, 6-2ERHNXTXNTTE,
debug_mode Uboot MTEXFTENZELR . O-R4TEN, 1-#TED,
ANl
[platform]
eraseflag =1

debug_mode=1

3.2.3 [target]

AcEIN

&S X

boot_clock

storage_type

B CPU I, xx Rin% /> MHz, 890 FARZHR, RENEDN;
=BT, REMENBE.

Bai T BERE 0:nand 1:sd 2:emmc 3:spinor 4:emmc3 5:spinand
6:5d1 -1:(defualt) BohAERBE N .
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FCEIN FEEIE X
burn_key ¥ DragonSN_V2.0 J&% sn S,
@ H15
Bl nor MIEMNARARRE, &X nor, BEEREN 3. ENNERE AN RE-1,
Nk
[target]

boot_clock =1008
storage_type=-1
burn_key =1

3.2.4 [power_sply]

Ao EAD BIE X
dcde<X>_vol d cde<X> &R H B E
aldo<X>_vol a [do<X> &Rt BB &
dclsw_vold clsw i#2RiEH BE
dc5ldo_vold cSldo @R HEBE
dldo<X>_vol d [do<X> 1&gt FBIE
gpio<X>_vol g pio<X> AY% HEB &
w5
[power_sply]

dcdcl_vol =1003300
dcdc2_vol =1001160
dcdc3_vol =1001100
dcdc4_vol =1100
aldol_vol =2800
aldo2_vol =1001500
aldo3_vol =1003000
dclsw_vol =3000
dc5ldo_vol =1100
dldol_vol =3300
dldo2_vol =3300
dldo3_vol =3300
dldo4_vol =2500
eldol_vol =2800
eldo2_vol =1500
eldo3_vol =1200
gpio0_vol =3300
gpiol_vol =1800

#hFEIER .
BBERZHR = 100XXXX : RTIEZBEBEIGE N XXX IEENBEE, FENFTHRLEAX.

WEAFRE © BRiBeERHRRNERAE. RE—TIF



Auwiner
g XA T2
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XERBEERAAN MV,

3.2.5 [card_boot]

ACE TN FEEIE X
logical_start BaREEERBEX
sprite_gpio0 K27 gpio led /TECE
next_work REFTRGE: 1-MUEEE, 2-8F, 3-%4l, 4-8rF, 5-1F
==k
NN
[card_boot]

logical_start =40960
sprite_gpio0 = port:PH21<1><default><default><default>

3.2.6 [card0_boot_para]

AoEIN BEETE X

card_ctrl=0 REFEXAIEHIZ8ERE 0

card_high_speed RERN 0 AER, 1 AR

card_line 1, 4, 8&FRuILLUERE, FEEACHESXZH

sdc_clk sdc REYHHE S GPIO BEE

sdc_cmd sdc < ESH GPIO &

sdc_d<x> sdc REUIE <X> &SI GPIO B2 E
NN

[card0_boot_para]

card_ctrl =0

card_high_speed=1

card_line =4

sdc_d1 = port:PF0<2><1><2><default>

sdc_do = port:PF1<2><1><2><default>

sdc_clk = port:PF2<2><1><2><default>

sdc_cmd = port:PF3<2><1><2><default>

sdc_d3 = port:PF4<2><1><2><default>
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l sdc_d2

= port:PF5<2><1><2><default>

J

3.2.7 [card2_boot_para]

=i FEEIE X

card_ctrl=2 KB oHIEH231EE 2

card_high_speed RERI 0 AER, 1 AEE

card_line 1, 4, 8&FROILLUAE, EEEKRCH AN
sdc_clk sdc REYHHESHY GPIO ECE

sdc_d<x> sdc REIE <X> &%{ES 08I GPIO Bd &

sdc_emmc_rst
sdc_ex_dly_used

sdc E rst 3| R

sdc_io_1v8

NN
[card2_boot_para]
card_ctrl =2
card_high_speed =1
card_line =8
sdc_clk = port:PC7<3><1><3><default>
sdc_cmd = port:PC6<3><1><3><default>
sdc_do = port:PC8<3><1><3><default>
sdc_d1 = port:PC9<3><1><3><default>
sdc_d2 = port:PC10<3><1><3><default>
sdc_d3 = pont:PC11<3><1><3><default>
sdc_d4 = port:PC12<3><1><3><default>
sdc_d5 = port:PC13<3><1><3><default>
sdc_d6 = port:PC14<3><1><3><default>
sdc_d7 = port;PC15<3><1><3><default>
sdc_emmc_rst = port:RC24<3><1><3><default>
sdc_ds = port:PC5<3><1><3><default>
sdc_ex_dly_used =2
;sdc_io_1v8 =

3.2.8 [twi_para]

Ao EIN BREINE X

twi_port Boot AY twi 1T HlI28 RS

twi_scl Boot AY twi BYBY ¥0AY GPIO B2 &
twi_sda Boot AY twi FYEIERY GPIO BCE

twi_regulator

FhifcE
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i

[twi_para]

twi_port =0

twi_scl = port:PB0<2><default><default><default>
twi_sda = port:PBl<2><default><default><default>

3.2.9 [uart_para]

[iy=eJil FEEIE X
uart_debug_port Boot BB O HI2RRES
uart_debug_tx Boot B804 1XHY GPIO BCE&
uart_debug_rx Boot 88 £ XA GPIO FC&E
uart_regulator FHIfcE

ANk

[uart_para]

uart_debug_port=0

uart_debug_tx =port:PF02<3><1><default><default>
uart_debug_rx = port:PF04<3><1><default><default>

3.2.10 [jtag_para]

Ao E I FEEIE X

jtag_enable JTAG fs£iE

jtag_ms MERARTER N (TMS) B9 GPIO B2&

jtag_ck MR BT #hEa N (TMS) B9 GPIO B2 &

jtag_do MR EdEE S (TDO) Ay GPIO B2&

jtag_di MitEeEm AN (TDI) B9 GPIO B2 &
NG

[jtag_para]

jtag_enable=1

jtag_ms = port:PBl4<3><default><default><default>
jtag_ck = port:PB15<3><default><default><default>
jtag_do =port:PB16<3><default><default><default>
jtag_di = port:PB17<3><default><default><default>
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3.2.11 [clock]

[iley=euil FEEIE X

pll4 pll4 B§P5RR (MHz)

pll8 pll8 B PSR (MHz)

pll9 pll9 B SRR (MHz)

pll12 pll12 BF5hS7=R (MHz)
il

[clock]

pll4 =297

pll8 =297

pll9 =384

pll12 =297

3.2.12 [pm_para]

=gl EEIE X

standby_mode 1: F¥fsuperstandby0: 32#F normal standby
il

[pm_para]

standby_mode =1

3.3 DRAM

3.3.1 [dram_para]

& FEEIE X

dram_clk DRAM BIBT $h47I5R, BB MHz, ©79 24 VRS, RIEFESET
120

dram_type DRAM 2£8!1: 2 5 DDR2, 3 /9 DDR3

dram_zq DRAM f=lss MBS, BRI RH#ITET, BB

dram_odt_en ODT BREFEEMFEE 0: Ffifge 1. fFge, —MIB\RT, ATHEB,
eI 0

dram_paral DRAM 1= 23RBS, BRI KFHITIEAT, BE/MENR
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AR EIN BREINS X
dram_para2 DRAM =523 NE SN, IR FHFHTIAT, BMEXR
dram_mr0 DRAMCASfE, RIN6, 7, 8, 9; BEAEIEIE DRAM BUIEHH
RE KT
dram_mr<X> DRAM 1ZHl28 NS, MR KHITIAT, BEX
w3

[dram_para]

dram_clk =648
dram_type =7

dram_zq =0x3b3bfb
dram_odt_en =0x31
dram_paral =0x10e410e4
dram_para2 =0x1000
dram_mr0 =0x1840
dram_mrl =0x40
dram_mr2 =0x18
dram_mr3 =0x2
dram_tpr0 =0x0048A192
dram_tprl =0x01bla94b
dram_tpr2 =0x00061043
dram_tpr3 =0xB47D7D96
dram_tpr4 =0x0000
dram_tpr5 =0x198
dram_tpr6 =0x21000000
dram_tpr7 =0x2406C1EQ
dram_tpr8 =0x0
dram_tpr9 =0
dram_tprl0 =0x0008
dram_tprll =0x44450000
dram_tprl2 =0x9777
dram_tprl3 =0x4090950

3.4 Ethernet:MAC Controller

3.4.1 [gmac_para]

[iGY=BI FEEDE X
gmac_used B EEH Ethernet
gmac_txd<x> KIXHIE GPIO BB &
gmac_txclk RIZEHES
gmac_txen RIXERIES
gmac_gtxclk gtx INFHES
gmac_rxd<x> ZUNEE GPIO BB &
gmac_rxdv BRBERIET
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FCEIN FEEIE X
gmac_rxclk BEREHES
gmac_txerr B EiET
gmac_col ez copil
gmac_crs crs GPIO Ed&
gmac_clkin clkin GPIO EC &
gmac_mdc [iy=grdmlngz
gmac_mdio AeE1EO 1/0
NN

gmac_used =0

gmac_txd0 = port:PA00<2><default><default><default>
gmac_txdl = port:PA01<2><default><default><default>
gmac_txd2 = port:PA02<2><default><default><default>
gmac_txd3 = port:PA03<2><default><default><default>
gmac_txd4 = port:PA04<2><default><default><default>
gmac_txd5 = port:PA05<2><default><default><default>
gmac_txd6 = port:PA06<2><default><default><default>
gmac_txd7 = port:PA07<2><default><default><default>
gmac_txclk = port:PA08<2><default><default><default>
gmac_txen = port:PA09<2><default><default><default>
gmac_gtxclk = port:PA10<2><default><default><default>
gmac_rxd0 = port:PAll<2><default><default><default>
gmac_rxdl = port:PAl2<2><default><default><default>
gmac_rxd2 = port:PA13£2><default><default><default>
gmac_rxd3 = port:PAl4<2><default><default><default>
gmac_rxd4 = port:PA15<2><default><default><default>
gmac_rxd5 = port;PAl6<2><default><default><default>
gmac_rxd6 = port:PA17<2><default><default><default>
gmac_rxd7 = port:PA18<2><default><default><default>
gmac_rxdv = port:PA19<2><default><default><default>
gmac_rxclk = port:PA20<2><default><default><default>
gmac_txerr = port:PA21<2><default><default><default>
gmac_rxerr = port:PA22<2><default><default><default>
gmac_col = port:PA23<2><default><default><default>
gmac_crs = port:PA24<2><default><default><default>
gmac_clkin = port:PA25<2><default><default><default>
gmac_mdc = port:PA26<2><default><default><default>
gmac_mdio = port:PA27<2><default><default><default>

3.5 TWI 84

3.5.1 [twi<X>]

Ao & IN BREINE X
twiX_used TWI ERIEH]: 1R, 0 F<A
twiX_scl TWISCK B9 GPIO B2 &
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BCE N FEEE X

twiX_sda TWISDABY GPIO B2&
il

[twi0]

twiX_used =1

twiX_scl = port:PB00<2><default><default><default>
twiX_sda = port:PB01<2><default><default><default>

3.6 & (UART)

3.6.1 [uart<X>]

FCEIN EEEE X
uart_used UART ERITH: 1168, 0 1A
uart_port UART iz =
uart_type UARTZEE!, BMUEN | 2/4/8; % 2/4/8 L8
uartX_tx UART TX B9 GPIO &
uartX_rx UART RX#Y GPIO FE&E
uartxX_rts UART RTS B9 GPIO B2 &
uartxX_cts UART CTS #Y GPIO Fc &
uartX_dtr UART DTR BY/GPIO EC &
uartX_dsr UART DSR 89 GPIO B2 &
uartX_dcd UART DCD #J GPIO B2 &
uartX_ring UART-RING HY GPIO EC &

il
[uartl]

uartl_used=0

uartl_port=1

uartl_type=8

uartl_tx = port:PA10<4><1><default><default>

uartl_rx = port:PAll<4><1><default><default>

uartl_rts = port:PA12<4><1><default><default>

uartl_cts = port:PA13<4><1><default><default>
uartl_dtr = port:PAl4<4><1><default><default>
uartl_dsr = port:PAl5<4><1><default><default>
uartl_dcd = port:PA16<4><1><default><default>
uartl_ring = port:PA17<4><1><default><default>
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3.7 SPI B4

3.7.1 [spi<X>]

LB REIE X
spiX_used SPIfEAB#EHI: 11EH, 0 F~H

spiX_cs_number
spiX_cs_bitmap

spiX FiE MR, &RZ2 1D
BT SPI EHIgSZF L1 CS, X— "SRR CS B

spiX_cs0 SPI CSO By GPIO E2&

spiX_csl SPICS1 89 GPIO B2 &

spiX_sclk SPICLK B9 GPIO B2 &

spiX_mosi SPI MOSI #J GPIO Ec &

spiX_miso SPI MISO B9 GPIO B2&
il

[spi0]

spi0_used =0

spi0_cs_number=2
spi0_cs_bitmap =3

spi0_csO0 = port:PC23<3=<1><default><default>
spi0_csl = port:P114<2><1><default><default>
spi0_sclk = port:PC2<3><default><default><default>
spi0_mosi = port:PC0<3><default><default><defatlt>
spi0_miso = port:PCl<3><default><default><default>

3.7.2 [spiX/spi_boardX]

FeE FEEIE X

compatible RERBM

spi-max-frequency TERAIIE

reg Rk

spi-cpha B EhAE (L

spi-cpol B AR 4

spi-cs-high #IN 0, A1 %R flash BIFIER high active
NN

[spi0/spi_board0]
compatible  ="m25p80"
spi-max-frequency = 1000000
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reg =0
;spi-cpha
;spi-cpol
;spi-cs-high

3.8 GPADC

3.8.1 [gpadc]

ACEIN

FEEIE X

gpadc_used
channel_num

channel_select
channel_data_select
channel_compare_select

channel_cld_select

channel_chd /select

whether use gpadc or not

maxinum number of channels supported on the
platform.

channel enable setection. channel0:0x01.channell:0x02
channel2:0x04 channel3:0x08

channel data enable. channel0:0x01 channel1:0x02
channel2:0x04 channel3:0x08.

compare function.enable channel0:0x01 channel1:0x02
channel2:0x04'channel3:0x08.

compare function low data enable setection:
channel0:0x01 channel1:0x02 channel2:0x04
channel3:0x08.

compare function hig data enable setection:
channel0:0x01 channel1:0x02 channel2:0x04
channel3:0x08.

NGl
[gpadc]
gpadc_used =1
channel_num =1
channel_select =0x01

channel_data_select =0
channel_compare_select =0x01
channel_cld_select =0x01
channel_chd_select =0

key_cnt =15

key0_vol =115
key0_val =115
keyl_vol =240
keyl_val =114
key2_vol =360
key2_val =139

channel0_compare_lowdata = 1700000
channel0_compare_higdata = 1200000
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key3_vol =480
key3_val =28

key4_vol =600
key4_val =102

3.9 MERECE

3.9.1 [rtp_para]

FCETN FEEINE X
rtp_used ZERERFEPEEE .

rtp_screen_size
rtp_regidity_level

RERTIRE, URNBHRRKENE, U HRIL
KERNEE, LUSERE, BENFRITE, Z/U04 10ms i
BRIz, BHERENIHRENE BF, HIPENBORE, 57
FRI&AN S5, THRIgN T, WTREHVBHRMNE, BERER
BEX, FREEFE,

rtp_press_threshold_enable @ EFBEAMIIRSE, BiNE AR,

rtp_press_threshold

rtp_sensitive_level

rtp_exchange/x y_flag

XELEIH rtp_press_threshold enable 3 1 BIA B, H#X
{EELLZ 0 B OXFFFFFF NEEEE, $HEB/ESUX, #EFE
79 OxFo

BURER, WETLIZ 0 2 OxF ZE/ERSE, HEBAMER
%, OxF = E,

SR X, y MRBRBAVEINE, XPMAZE 1, —&IEZ TN
ZE 0,

i

[rtp_para]
rtp_used
rtp_screen_size =5
rtp_regidity_level =5
rtp_press_threshold_enable=0
rtp_press_threshold  =0x1f40
rtp_sensitive_level = 0xf
rtp_exchange x_y flag =0

=0

3.9.2 [ctp]

FCE T EEIE X
ctp_used ZRMAREHEERMIE, ZIFMNEE 1, RZEO
ctp_name tp B name, WIES, SIKEHRIF—
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FCEIN FEEIE X
ctp_twi_id FBFi%#F i2c adapter, Al 1, 2
ctp_twi_addr $8RR i2c & L, S5EMAEHEX

ctp_screen_max_x
ctp_screen_max_y
ctp_revert_x_flag
ctp_revert_y_flag
ctp_exchange_x_y_flag
ctp_int_port
ctp_wakeup
ctp_power_ldo
ctp_power_ldo_vol
ctp_power_io

RRERARBY x BHER AR AT
RREIRAY y HERAALATR
BEFENE x &5, FENEL, RZEO
EETEME y &5, FEVNEL RZEO
BEFE x My MR

A RFREESH GPIO icE
HARRFMREEESH GPIO BCE
AR ldo

BARME [do BE

HEBE AR gpio

i

[ctp]

ctp_used =1

ctp_twi_id =1

ctp_twi_addr =0x5d

ctp_screen_max_x =1280

ctp_screen_max_y =800

ctp_revert_x_flag =1

ctp_revert_y flag =1

ctp_exchange_x_y_flag=1

ctp_int_port = port:P110<6><default><default><default>
ctp_wakeup = port:PH10<1><default><default><1>
ctp_power_ldo ="vce-ctp"

ctp_power_ldo_vol =3300

ctp_power_io =

3.9.3 [acc_gpio]

FCEIN FEEIE X

compatible RERTF

acc_gpio_used RS AR, 1. 78, 0. XA

acc_int acc gpio ECE5 I, BIEAESFEEHNER
NN

[acc_gpio]

compatible ="allwinner,sunxi-acc-det"
acc_gpio_used =1
acc_int = port:power0<6><default><default><default>
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3.9.4 [ctp_list]

ACEIN

FETE X

ctp_det_used
ft5x_ts

gt82x

gsIX680
gtoxx_ts
gt9xxnew_ts
gt811

zet622x
aw5306_ts
ctp_det_used
tu_ts

gt818ts
icn83xx_ts

SRR list

BELHF ftox_ts R4

EBE X gt82x 1E4A
A gsIX680 =4

BE T gtoxx_ts 1&4H
BEHF gtIxxnew_ts 1R4H
EBEXHF gt8l1 R4

BE T zet622x 1H4H

BE L d5306_ts 184
SRR list

i

[ctp_Llist]

compatible ="allwinner,sun50i-ctp-list"

ctp_det_used =1

ftox_ts =1
gt82x =1
gsIX680 =0
gsIX680new =1
gtoxx_ts =1
gtxxf_ts =0
tu_ts =0
gt818_ts =0
zet622x =0
awb5306_ts =0
icn83xx_ts =0

3.10 RRRIETE

3.10.1 [tkey_para]

Ao B0 BLEINE X
tkey_used TIRAIERENE 1, RZEO
tkey_twi_id BT % i2c adapter, A1, 2

tkey_twi_addr

t5EA i2c g dHil, S5EREMEBA4EX
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AcEI BREIE X
tkey_int IR EP TS S8 GPIO BcE

w5

[tkey_para]
tkey_used =0
tkey_twi_id =
tkey_twi_addr=
tkey_int =

3.11 O5X

3.11.1 [motor_para]

Ao & I BREINS X
motor_used BEERESX, BREL kRzZEO
motor_shake LIAEAR GPIO BBE

i

[motor_para]
motor_used =0
motor_shake = port:power3<1><default><default><1>

ARSEI:
motor_shake = port:power3<1>

<l>
AIA o ORERAIZN 1, XFEMASVRUZEMAIBRE T .

{R1& motor_shake =0, R BISTE gpio 51, BBATSIKE axp BI5IMIANSRMHE, fLE
F& gpio EE&,

3.12 A1z

3.12.1 [nand<X>_paral]
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FCEIN FEEME X

nand_support_2ch nand0 B EFEENGEE

nand0_used nand0 EIREEREITE

nand0_we nand0 EEY#{ESHI GPIO EC&

nand0_ale nand0 #IHfERE(S S HY GPIO L&

nand0_cle nand0 L fEEES SHY GPIO FLE

nand0_cel nand0 % 1 (S8 GPIO Ec &

nand0_ce0 nand0 Fi%& 0 (S8 GPIO Ed &

nand0_nre nand0 EEYEESHI GPIO ECE

nand0_rb0 nand0 Read/Busy 1 {5587 GPIO Ec&
nand0_rb1l nand0 Read/Busy 0 {58 GPIO Ec &
nand0_d[X] nand0 #IBEELESH GPIO B2&, [X]=0, 1, 2...
nand0_nwp

nand0_ce[X] nand0 K i%& [X] 5589 GPIO E2&, [X]=0, 1, 2...
nand0_ndgs

nand0_regulatorl
nand0_regulator2
nand0_cache_level
nand0_flush_cache_num
nand0_capacity_level
nand0_id_number_ctl
nand0_print_level

nand0_p0
nand0_pl
nand0_p2
nand0_p3

NN
[nand0_para]
nand0_support_2ch =0
nand0_used =1
nand0_we = port:PC00<2><0><1><default>
nand0_ale = port:PC01<2><0><1><default>
nand0_cle = port:PC02<2><0><1><default>
nand0_cel = port:PC03<2><1><1><default>
nand0_ce0 = port:PC04<2><1><1><default>
nand0_nre = port:PC05<2><0><1><default>
nand0_rb0 = port:PC06<2><1><1><default>
nand0_rbl = port:PC07<2><1><1><default>
nand0_do = port:PC08<2><0><1><default>
nand0_d1 = port:PC09<2><0><1><default>
nand0_d2 = port:PC10<2><0><1><default>
nand0_d3 = port:PC11<2><0><1><default>
nand0_d4 = port:PC12<2><0><1><default>
nand0_d5 = port:PC13<2><0><1><default>
nand0_d6 = port:PC14<2><0><1><default>

WRIFRE © HiBEERIRRNBMRAR. RE—IRF

19



@LWIMIER
% X W

nand0_d7 = port:PC15<2><0><1><default>
nand0_nwp = port:PC16<2><1><1><default>
nand0_ce2 = port:PC17<2><1><1><default>
nand0_ce3 = port:PC18<2><1><1><default>
nand0_ce4 = port:PC19<2><1><1><default>
nand0_ce5 = port:PC20<2><1><1><default>
nand0_ce6 = port:PC21<2><1><1><default>
nand0_ce7 = port:PC22<2><1><1><default>
nand0_ndgs = port:PC24<2><0><1><default>
nandO_regulatorl  ="vcc-nand"
nand0_regulator2  ="none"

nand0_cache_level =0x55aaaa55
nand0_flush_cache_num = 0x55aaaa55
nand0_capacity_level =0x55aaaa55
nand0_id_number_ctl =0x55aaaa55
nand0_print_level =0x55aaaa55

nand0_p0 =0x55aaaa55
nand0_pl =0x55aaaa55
nand0_p2 =0x55aaaab5
nand0_p3 =0x55aaaa55

3.13 &7

3.13.1 [boot_disp]

FCET FEBEINE X

output_disp S RETARETE X bootlogo

output_type 1:LCD 2:TV 3:HDMI 4:VGA

output_mode (BT tv/hdmi i, 0:480i, 1:576i, 2:480p, 3:576p

4:720p50, /5:720p60, 6:1080i50, 7:1080i60, 8:1080p24,
9:1080p5, 10:1080p60, 11:pal 14:ntsc)

3.13.2 [disp]

FCEIN FEETA X

disp_init_enable BEHITETRHVBNISE

disp_mode BB 0:screenO<screen0,fb0>
1:screenl<screenl,fb0>

screen<X>_output_type B 0 3aitH 352 (0:none; 1:lcd; 2:tv; 3:hdmi; 4:vga)

screen<X>_output_mode B 0 HEE (AT tv/hdmi i, 0:480i 1:576i 2:480p

3:576p 4:720p50 5:720p60 6:1080i50 7:1080i60 8:1080p24

9:1080p50 10:1080p60 11:pal 14:ntsc)
screen<X>_output_format 0:RGB 1:yuv444 2:yuv422 3:yuv420
screen<X>_output_bits 0:8bit 1:10bit 2:12bit 2:16bit
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EcE I

RETE X

screen<X>_output_eotf
screen<X>_output_cs
fb<X>_format
fb<X>_width
fb<X>_height
lcd<X>_backlight
lcd<X>_bright
lcd<X>_contrast
lcd<X>_saturation
lcd<X>_hue

O:reserve 4:SDR 16:HDR10 18:HLG
O:undefined 257:BT709 260:BT601 263:BT2020
fb<X> B9#& = (0:ARGB 1:ABGR 2:RGBA 3:BGRA)
fo<X>HEE, 70 EREHIEN DR
fo<X>MEE, 70 EREHIGEND PR
lcd<X> BYE HAN9E1E, 0~55

lcd<X> HY=EfE, 0~100

lcd<X> BIXSLLEE, 0~100

lcd<X> BYIBFIE, 0~100

lcd<X>H&BE, 0~100

i

[disp]
disp_init_enable =1
disp_mode =0

screen0_output_type=1
screen0_output_mode =5

screenl_output_type=3
screenl_output_mode =4

fb0_format =0
fb0_width =0
fb0_height =0

fbl_format =
fb1l_width

0
=0
fb1l_height =@

lcd0_backlight =50
lcd1_backlight =50

lcd0_bright =50
lcd0_contrast =50
lcd0_saturation =57
lcd0_hue =50

lcd1l_bright =50
lcdl_contrast =50
lcd1_saturation =57
lcd1_hue =50

3.13.3 [edp<X>]
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Ao &N FEEIE X

used whether use edp0 or not
edp_io_power power of edp controller

edp_x width in panel’ s resolution
edp_y heightin panel’ s resolution
edp_hbp horizon back porch(pixel)
edp_ht horizon totoal(pixel)
edp_hspw horizon sync pulse width(pixel)
edp_vbp vertical back porch(line)
edp_vt vertical totoal (line)

edp_vspw vertical sync pulse width(line)
edp_rate (0:1.62 Gbps, 1:2.7 Gbps, 2:5.4 Gbps)
edp_lane number of lanes of panel
edp_fps frame per second of panel

edp_colordepth

color depth of panel.(0:8 bits, 1:6 bits)

i

[edp0]

used=1
edp_io_power ="vcc-edp"
edp_x=2048
edp_y=1536
edp_hbp=10
edp_ht=2208
edp_hspw=5
edp_vbp=10
edp_vt=1570
edp_vspw=1
edp_rate=0
edp_lane=4
edp_fps=60
edp_colordepth=0

3.13.4 [lcd<X>_suspend]

Ao EIN BREINE X
lcdd<x> lcd #3E <X> LE SRS THI GPIO EC &
i

[ledO_suspend]

;lcdd0 = port:PD00<7><0><default><default>
;lcddl = port:PD01<7><0><default><default>
;lcdd2 = port:PD02<7><0><default><default>
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;lcdd3 = port:PD03<7><0><default><default>
;lcdd4 = port:PD04<7><0><default><default>
;lcdd5 = port:PD05<7><0><default><default>
;lcdd6 = port:PD06<7><0><default><default>
;lcdd7 = port:PD07<7><0><default><default>
;lcdd8 = port:PD08<7><0><default><default>
;lcdd9 = port:PD09<7><0><default><default>

3.13.5 [car_reverse]

FeEIN FEEIE X
compatible LESI% & A token
used IR fE A BCE N
tvd_id FEIFERRERD tvd BB
screen_width BEMEEREE
screen_height BEMEEGREE
rotation L fEReneiE
reverse_pin B ESmNER

NN

[car_reverse]

compatible ="allwinner, sunxi-car-reverse"

used =1

tvd_id =0

screen_width =720

screen_height =480

rotation =1

reverse_pin = port:PH20<6><0><default><default>

3.13.6 [led<X>]

AR EIN BEEINES X
lcd_used BE#EA lcdo
lcd_driver_name E X IXEHZFR

lcd_bl_0_percent
lcd_bl_40_percent
lcd_bl_100_percent

cd_backlight LCD BitfE

led_if lcd #2071 (0:hv(sync+de); 1:8080; 2:ttl; 3:lvds, 4:dsi; 5:edp)
led_x lcd I HH=R x

led_y lcd DRy

lcd_width lcd REE
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BCEIN FEEME X

lcd_height lcd REE

lcd_dclk_freq lcd #RR

lcd_pwm_used pwm 5 fEA

lcd_pwm_ch pwm i&Ei&

lcd_pwm_freq pwm $RE

lcd_pwm_pol pwm B, 0:positive; 1:negative
lcd_pwm_max_limit pwm K&

lcd_hbp lcd 17 /5756 (8]

lcd_ht lcd 17RY(8]

lcd_hspw lcd 1TEIZRKEE

lcd_vbp lcd 7 /E7807(8]

led_vt lcd 1789 (8]

lcd_vspw lcd $HEF R

lcd_dsi_if

lcd_dsi_lane

lcd_dsi_format

lcd_dsi_te

lcd_dsi_eotp

lcd_lvds_if lcdlvds #% M, 0:singledink; Lidual link

lcd_lvds_colordepth
lcd_lvds_mode
led_frm

lcd_io_phase
lcd_hv_clk_phase

lcd_hv_sync_polarity
lcd_gamma_en
lcd_bright_curve_en
lcd_cmap_en
deu_mode

lcdgammadiep

lcd_dsi_port_num
lcd_tcon_mode
lcd_slave_stop_pos
lcd_sync_pixel_num
lcd_sync_line_num
smart_color
lcd_bl_en

lcd lvds ElER E 0:8bit; 1:6bit

lcahlvds #E 2, 0:NS mode; 1: JEIDA mode

lcd #&=X, | 0:disable; 1:enable rgb666 dither; 2:enable rgh656
dither

lcd hv BY$0481iL 0:0 degree; 1:90 degree; 2: 180 degree; 3: 270
degree

lcdio B, O:notinvert; Liinvert

ledgamma R IETERE

lcd TERLERIEERE

lcd JEEMRER ELfERE

deu 1&3{ 0:smoll lcd screen; 1:large lcd screen(larger than
10inch)

fFREL K S, lcd gamma vale*10;decrease it while lcd is not
bright enough; increase while lcd is too bright

B EYSE, 90:normal lcd screen 65:retina lcd screen(9.7inch)
HHAERER GPIO BRE
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FCEIN FEEIE X

lcd_power lcd BBIR

lcd_gpio_<X> lcd #4358 <X> &5 S B GPIO &
il

{lcdo]

lcd_used =1

lcd_dsi_te

lcdgamma

lcd_driver_name ="S070WV20_MIPI_RGB"
lcd_backlight =50

led_if =4

led_x =800

led_y =480
lcd_width =86
lcd_height =154
lcd_dclk_freq =20
led_pwm_used =1
led_pwm_ch =0
led_pwm_freq =50000
led_pwm_pol =1
lcd_pwm_max_limit =255
lcd_hbp =88

lcd_ht =928
lcd_hspw =48
lcd_vbp =32

led_vt =525
lcd_vspw =3
led_frm =0
lcd_cmap_en =0
led_dsi_if =0

lcd_dsi_lane =4
lcd_dsi_format =0

=0

deu_mode =0

4iep =22

smart_color =90

lcd_bl_en = port:PH16<1><0><2><1>
lcd_power  ="vcc-3v"

slcd_power  ="vcc-mipi"

led_gpio_0 = port:PH17<1><0><2><1>
led_gpio_1 = port:PH18<1><0><2><1>

3.14 PWM

3.14.1 [pwm<X>]
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FCEIN FEEIE X

pwm_used =EER PWMO

pwm_positive PWM %t GPIO EC &
NN

[pwm0]

pwm_used =1
pwm_positive = port:PB2<3><0><default><default>

3.14.2 [pwm<X>_suspend]

FCE TN EEETE X
pwm<X>_suspend pwm suspend
il
( pwm_positive = port:PB2<3><0><default><default> )
3.14.3 [spwm<X>]
FCETN EEEIE X
s_pwm<X>_used BEER s/ pwm<X>
pwm_positive PWM it GPIO Bd &
il
( pwm_positive = port:PL16<2><0><default><default> )

3.14.4 [spwm<X>_suspend]

ACEIN FEEIE X

s_pwm<X>_suspend S_pwm<X>suspend
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3.15.1 [hdmi]

Ao & I BREINS X
hdmi_used ZBEER hdmio 1: E/H;0: ~EH

hdmi_hdcp_enable LG fEEE hdcp
hdmi_cts_compatibility  cts BRI FREIRE

hdmi_power AIZMNEE hdmi BBIRECE
il

(hdmi]

hdmi_used =1

hdmi_hdcp_enable =0
hdmi_cts_compatibility =0

3.16 tvd Bk

3.16.1 [tvd]

FCEIN B S X
tvd_used EEFEA VD, 1: fF/;0: FEA
tvd_if tvd interface 0:CVBS , 1:YPBPRI, 2: YPBPRP
fliter_used fERE3D IRIKTIRE, 1IREN 1
cagc_enable fi6RE cagc ThieE, REN 1
agc_auto_enable ffBE agc Thae, REN 1
tvd_powerQ AXP power, EA&ERIBERE
tvd_hot_plug ¥ TVD shSHEIRINEE, 1to enable hot plug function, 0to
disable , default disable
tvd_gpio0 gpio control power output or not
ANk
[tvd0]
tvd_used =1
tvd_if =0

fliter_used =1
cagc_enable =1
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l agc_auto_enable=1

J

3.17 vind &%k

3.17.1 [vind<X>]

AcEIN &S X

vind0_used Vin NEZefERERCE

w5

[tvd0]

tvd_used =1
tvd_if =0
fliter_used =1
cagc_enable =1
agc_auto_enable=1

3.17.2 [vind<X>/csi<X>]

FCEIN EEEINE X

csi0_used vin 1EZEXI N Y csi FREACE

csi0_pck csi pclock BY$H GPIO BC &

csi0_hsync hsync {55/ GPIO EC&

csi0_vsync vsync {&= GPIO BC&

csi0_d<x> csi##ES | GPIO Ec&
il

[vindO/csi0]

csi0_used =1

csi0_pck = port:PE00<2><default><default><default>
csi0_hsync = port:PE02<2><default><default><default>
csi0_vsync = port:PE03<2><default><default><default>
¢si0_d0 = port:PE04<2><default><default><default>
csi0_dl = port:PE05<2><default><default><default>
csi0_d2 = port:PE06<2><default><default><default>
csi0_d3 = port:PE07<2><default><default><default>
csi0_d4 = port:PE08<2><default><default><default>
¢si0_d5 = port:PEQ9<2><default><default><default>
csi0_d6 = port:PE10<2><default><default><default>
¢si0_d7 = port:PE11<2><default><default><default>
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3.17.3 [vind<X>/csi_cci<X>]

ACEIN

FETE X

csi_cci0_used
csi_cci0_sck
csi_cci0_sda

csi B cci fERERCE
cci B9 i2¢ i@15 sck GPIO R &
cci BYi2c i@15 sda GPIO B2 &

w5

[vind0/csi_cci0]
csi_cci0_used=1

csi_cci0_sck = port:PE12<2><default><default><default>
csi_cci0_sda = port:PE13<2><default><default><default>"

3.17.4 [vind<X>/flash<X>]

FCE FEEIE X

flash0_used vin AEZEXT R RV AT (BEE L B
flash0_type INFEAT RIS

flash0_en I KT (B RE

flash0_mode AFEIT TIEETR

flash0_flvdd A AT BB R E
flash0_flvdd_vol AT EE

i

[vind0/flash0]
flashO_used =
flash0_type
flash0_en =
flash0_mode =
flash0_flvdd =""
flash0_flvdd_vol =

1
2

3.17.5 [vind<X>/actuator<X>]

ACEIN

FEE X

actuator0_used

actuator0_name
actuatorQ_slave

WEDAERERCE
I EEDR R R
XEDIARY i2c #ink
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[TR=Rul FEEIE X
actuator0_af_pwdn XHEESIAR) pwm 1EH]
actuator0_afvdd SWEDABERE
actuator0_afvdd_vol SEDIABEEREE

i

[vind0O/actuator0]

actuatorO_used =0
actuator0_name ="ad5820_act"
actuator0_slave =0x18
actuator0_af_pwdn =
actuator0_afvdd ="afvcc-csi"
actuator0_afvdd_vol =2800000

3.17.6 [vind<X>/sensor<X>]

AcEI

FREIE X

sensorl_used
sensorl_mname
sensorl_twi_cci_id
sensorl_twi_addr
sensorl_pos
sensorl_isp_used
sensorl_fmt

sensorl_stby_mode

sensorl_vflip
sensorl_hflip
sensorl_iovdd
sensorl_iovdd_vol
sensorl_avdd
sensorl_avdd_vol
sensorl_dvdd
sensorl_dvdd_vol
sensorl_power_en
sensorl_reset
sensorl_pwdn

sensor fFEEITH

sensor &R, FHEMIXE)SHBIXT I
sensor @S EA twi 5|
sensor BYi2c ik

sensor Z5|

sensor BY ISP {£8E

sensor BYEHERE I

sensor fY stby =%
sensor FEHIRGFRELCE
sensof KFR & ERERCE
sensor io BEACE

sensor io BBIEE

sensor avdd BBIEECE
sensor avdd BBIEfE
sensor dvdd EB[EEE
sensor dvdd BE[E{&
sensor FBJR{FERE

sensor reset GPIO it &
sensor pwdn GPIO Bt &

i
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sensorl_used =1
sensorl_mname ="ov5647"
sensorl_twi_cci_id=0
sensorl_twi_addr =0x6c¢

sensorl_pos  ="front"
sensorl_isp_used =0
sensorl_fmt =0

sensorl_stby_mode =1
sensorl_vflip =0
sensorl_hflip =0
sensorl_jovdd ="iovdd-csi"
sensorl_iovdd_vol =2800000
sensorl_avdd ="avdd-csi"
sensorl_avdd_vol =2800000
sensorl_dvdd  ="dvdd-csi"
sensorl_dvdd_vol =1800000
sensorl_power_en =

sensorl_reset = port:PE16<0><0><1><0>
sensorl_pwdn  =port:PE17<0><0><1><0>

3.17.7 [vind<X>/vinc<X>]

AcEIN

FREWE X

vinc<X>_used
vinc<X>_csi_sel
vinc<X>_mipi_sel
vinc<X>_isp_sel
vinc<X>_rear_sensor_sel

vinc<X>_front_sensor_sel

vinc<X>_sensor_list

vin core fFEEARE

vin core XYz csi F5|

vin core XYRZEY mipi Z5|

vin core 3RV Y isp ZR5|

vin core X¥ Y rear sensor Z&5|
vin core XYY front sensor Z&35|
vin core XJ[ZHY sensor FIIFk

Tl
[vind0/vincl]
vincl_used =1
vincl_csi_sel =0
vincl_mipi_sel = Oxff
vincl_isp_sel =0

vincl_rear_sensor_sel =0
vincl_front_sensor_sel=1
vincl_sensor_list =0

3.18 1B{%3k (CSl)

3.18.1 [csi<X>]
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Ao E I FEEIE X

csi<X>_used BIGL(FRERCE

csi<X>_sensor_list

csi<X>_pck pclk (58I GPIO L&

csi<X>_mck mclk 55/ GPIO B2 &

csi<X>_hsync hsync {E5H#J GPIO BC&

csi<X>_vsync vsync 558 GPIO E2&

csi<X>_d<x> csi d<X> S H GPIO B &
i

[csi0]

csi0_used =1

csi0_sensor_list=0

csi0_pck = port:PE00<3><default><default><default>
csi0_mck = port:PE01<1><0><1><0>

csi0_hsync = port:PE02<3><default><default><default>

csi0_vsync = port:PE03<3><default><default><default>
csi0_do = port:PE04<3><default><default><default>
csi0_dl = port:PE05<3><default><default><default>
csi0_d2 = port:PE06<3><default><default><default>
¢si0_d3 = port:PE07<3><default><default><default>
csi0_d4 = port:PE08<3><default><default><default>
csi0_d5 = port:PE09<3><default><default><default>
csi0_d6 = port:PE10<3><default><default><default>
csi0_d7 = port:PE11<3><default><default><default>

3.18.2 [csi<X>/csi0_devO0]

FCEIN FEEIE X

csi<X>_dev0_used TS HEHA csi0_dev0
csi<X>_dev0_mname IGE sensor 0 Z#R
csi<X>_dev0_twi_addr BEELGREERES
csi<X>_dev0_twi_id BEELFEAR 8bit ID IEE
csi<X>_dev0_pos BELUEBEREE “front” , GEE “rear”
csi<X>_dev0_isp_used YUVIEO

csi<X>_dev0_fmt YUVIE O

csi<X>_dev0_stby_mode 15O

csi<X>_dev0_vflip Sensor B[R EE AN
csi<X>_dev0_hflip Sensor El{&/K &R
csi<X>_dev0_iovdd |IOVDD ECE, 155E LhrRIEEIES
csi<X>_dev0_iovdd_vol IOVDD EB[E{E—H%/9 2.8V(2800000)
csi<X>_dev0_avdd AVDD B2&, %" csi-avdd”
csi<X>_dev0_avdd_vol AVDD BB[E1E, —#%/9 2.8V(2800000)
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BCEIN FEEIME X

csi<X>_dev0_dvdd DVDD E2&, W “csi-dvdd”
csi<X>_dev0_dvdd_vol DVDD EB[X{EZ % datasheet, 1.2/1.5/1.8V
csi<x>_dev0_afvdd Isp-dvdd B2&, #0isp-dvddl2
csi<X>_dev0_afvdd_vol BEEN 1.2V

csi<X>_dev0_power_en Sensor power enable 5|fl GPIO EC &
csi<X>_dev0_reset Sensor reset 5| GPIO EC&
csi<X>_dev0_pwdn Sensor power down 5|l GPIO B2 &

csi<X>_dev0_flash_used B0
csi<X>_dev0_flash_type 15O

csi<x>_dev0_flash_en AFES
csi<x>_dev0_flash_mode FEIETF
csi<x>_dev0_flvdd AHEE
csi<X>_dev0_flvdd_vol REEES
csi<X>_dev0_af_pwdn AFES
csi<X>_dev0_act_used AEFES
csi<X>_dev0_act_name AHEE
csi<X>_dev0_act_slave REEES
i

[csi0/csi0_dev0]
csi0_devO_used =41
csi0_dev0_mname / ="ov5640"
csi0_dev0_twi_addr =0x78
csi0_devO0_twi_id| =4

csi0_dev0_pos | ="rear"
csi0_dev0_isp_used =0

csi0_dev0o_fmt =0
¢si0_dev0_stby_mode =0

csi0_devO_vflip =0

csi0_devO_hflip =0

csi0_dev0_iovdd ="csi-iovec"
csi0_dev0_iovdd_vol =2800000
csi0_dev0_avdd  ="csi-avdd"
¢si0_dev0_avdd_vol =2800000
csi0_dev0_dvdd  ="csi-dvdd"
csi0_dev0_dvdd_vol =1500000
csi0_dev0_afvdd  ="csi-afvcc"
csi0_dev0_afvdd_vol =2800000
¢si0_dev0_power_en =

csi0_devO_reset = port:PI07<1><0><1><0>
csi0_dev0_pwdn = port:PlI06<1><0><1><0>
csi0_dev0_flash_used =0
csi0_dev0_flash_type=2
csi0_dev0_flash_en =
¢si0_dev0_flash_mode =

csi0_devO_flvdd =""

csi0_dev0_flvdd_vol =

csi0_dev0_af_pwdn =
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csi0_dev0_act_used =0
csi0_dev0_act_name ="ad5820_act"
csi0_dev0_act_slave =0x18

3.19 tvout/tvin

3.19.1 [tvout_para]

[isy=w0il BEEIE X
tvout_used S5EEA tvout, 1: FA0: IfEH
tvout_channel_num fEAM tvout IBIES
tv_en tvout i@EERE
w5
[tvout_para]
tvout_used =
tvout_channel_num =
tv_en =

3.19.2 [tvin_para]

BCE I FEETE X
tvin_used SEFEA int, 1: A0 ~MEH
tvin_channel_num FERMNVIN BES
Tl
[tvout_para]
tvout_used =
tvout_channel_num =
tv_en =

3.19.3 [di]

AcE I BREIE X
di_used EEEARRKHE, 1 A0 FMEA
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i

[di]
di_used=1

3.20 SD/MMC

3.20.1 [sdc<X>]

AcE I

FCEINE X

sdc<X>_used
bus-width
sdc<X>_d<X>
sdc<X>_clk
sdc<X>_cmd
sdc<X>_d<X>
sd-uhs-sdr50
sd-uhs-ddr50
sd-uhs-sdr104
broken-cd
cd-inverted
non-removable
sdc<X>_emma_rst
cd-gpios
card-pwr-gpios
data3-detect
sunxi-power-save-mode
sunxi-dis-signal-vol-sw
mmc-ddr-1_8v
mmc-hs200-1_8v
mmc-hs400-1_8v
max-frequency
sdc_tm4_smO0_freq0
sdc_tm4_sm0_freql
sdc_tm4_sm1_freq0
sdc_tm4_sm1l_freql
sdc_tm4_sm2_freq0
sdc_tm4_sm2_freql
sdc_tm4_sm3_freq0
sdc_tm4_sm3_freql
sdc_tm4_sm4_freq0

SDC fERI=H: 1{ER, 0 78
fiI%: 1-1bit, 4-4bit, 8-8bit
SDC DATA<X> 89 GPIO EC &
SDC CLK B9 GPIO B2 &

SDC CMD B9 GPIO 2 &

SDC DATA<X> 89 GPIO EC &

SDC ®#NESHI GPIO L&

SDCCLK 5 S EHURLHITEZ

WEAFRE © BRiBeERHRRNERAE. RE—TIF

35



@LWIMIER
g MR

EcE I RETE X

sdc_tm4_sm4_freql

vmmc SDC BB BRECE

vgmmc SDC |10 £ EBRACE

vdmmc EehEsdiocard, 0: A&, 1! 2
NN

[sdcO]

sdc0_used =1

bus-width =4

sdc0_d1 = port:PF00<2><1><2><default>

sdc0_do = port:PF01<2><1><2><default>

sdc0_clk = port:PF02<2><1><2><default>

sdc0_cmd = port:PF03<2><1><2><default>

sdc0_d3 = port:PF04<2><1><2><default>

sdc0_d2 = port:PF05<2><1><2><default>

cd-gpios = port:PH13<0><1><2><default>

sunxi-power-save-mode =

vmmc ="vcc-sdev"

vgmmc ="vcc-sdevg33”

vdmmc ="vcc-sdevd"

A, UEMOREAEBEED, RiPANVEE, AJ53

[ linux-X.X/Documentation/deVvicetree/bindings/mmc/mmc.txt'! )

3.20.2 [smc]

BoEIN FEEIE X
smc_used BEEEA sim RIEHIZS. 10 /A 0: RMEA
smc_rst rst gpio
smc_vppen vppen gpIO
smc_vppp vppp gpio
smc_det det gpio
smc_vccen vceen gpio
smc_sck sck gpio
smc_sda sda gpio

il
[smc_para]
smc_used =1
smc_rst = port:PA09<2><default><default><default>
smc_vppen = port:PA20<3><default><default><default>
smc_vppp = port:PA21<3><default><default><default>
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smc_det = port:PA10<2><default><default><default>
smc_vccen = port:PAO6<2><default><default><default>
smc_sck = port:PA07<2><default><default><default>
smc_sda = port:PA08<2><default><default><default>

3.21 [gpio_para]

FCEIN FEEME X

compatible ZEENZF

gpio_used MiZ GPIO #Iia L ERETHAE, 1: FRB0: 2

gpio_num GPIO 5|f1Eh B

gpio_pin_1 GPIO 5|HIECE

gpio_pin_2 GPIO 5|HIECE

normal_led [ERAREITERAB GPIO

standby_led RERIRSITEAT GPIO
il

[gpio_para]

compatible ="allwinner,sunxi-init-gpio"

gpio_used =1

gpio_num =2

gpio_pin_1 = port:PL08<1><default><default><1>
gpio_pin_2 = port:power0<1><default><default><0>
normal_led ="gpio_pin_1"

standby_led = "gpio_pin_2"

3.22 USB EHIRE

3.22.1 [usbc<X>]

FCEIN FEEME X

usb_used USB {EEEFRE (xx=1 or 0), 1 RNFALH USBIRRETA, 0 NFRR
A% USB 2, IHTRERXEAKR USB 223 ERE K,

usb_port_type USB im OB EAIE K. (xx=0/1/2) 0:device only 1:host only 2:0TG

usb_detect_type USB i AMItGEHF . 0: TAESR 1: vbus/id 16E

usb_detect_mode usb otg BUKRMF 7%, O-thread scan, 1-id gpio interrupt

usb_id_gpio USB ID pin HIECE

usb_det_vbus_gpio USB DET_VBUS pin HIECE

usb_drv_vbus_gpio USB DRY_VBUS pin HIEcE
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AcEI

BREIE X

usb_host_init_state

usb_regulator_io
usb_wakeup_suspend

usb_luns
usb_serial_unique

usb_serial_number

host only 2, Host ix ¥R IR, 0: #AKE USB R
fE1: #¥%A1LE USB ITE

usb fHEBHY regulator GP1O

¥ usb MEEEIHAE 0 X usb MEEEIHAE 1. H#H A normal
standby B3R, Z3F usb MER (FIANRARHFIME)

/8 mass storage IHEERTRVERT 2

usb device WF5|SBEM—, 1: M—, {FH chipid;0: #EE,
H usb_serial_number g7

usb device %S

w5

[usbcO]
usbc0_used =1
usb_port_type =2
usb_detect_type =1
usb_detect_mode =0
usb_id_gpio

usb_host_init_state =0
usb_regulator_io
usb_regulator_vol =0
usb_wakeup_suspend =0
;- USB Device
usb_luns =3
usb_serial_unique/ =0

= port:Pl4<0><1><default><default>
usb_det_vbus_gpio = port:PI8<0><1><default><default>
usb_drv_vbus_gpio ="axp_ctrl"

="nocare"

usb_serial_number ="20080411"

3.23 [serial_feature]

Ao B0 FLBEIE X
sn_filename ZEEEMNRF
w5

[serial_feature]

sn_filename ="ULI/factory/snum.txt"
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3.24 F|F R (G Sensor)

3.24.1 [gsensor_para]

ACEIN

FCEINE X

gsensor_used
gsensor_twi_id
gsensor_twi_addr
gsensor_intl
gsensor_int2

EEXZFF gsensor

12C B9 BUS =H3E# 0: TWIO; 1:TWIL; 2:TWI2
SR Y 12C Hht

i 1 B9 GPIO B &

T 2 B9 GPIO EC &

i

[gsensor_para]
gsensor_used =1
gsensor_twi_id =2

gsensor_int2 =

gsensor_twi_addr = 0x18
gsensor_intl = port:PA09<6><1><default><default>

3.24.2 [gsensor_list]

ECE I FRE T2 X

compatible ERTF

gsensor_list_used EBEXHF gsensor list

da380 B 25 da380 1R4A
NN

[gsensor_list_para]

compatible ="allwinner,sun50i-gsensor-list-para"

gsensor_list__used =1
da380 =1

3.25 WiFi

3.25.1 [wlan]
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BCE N FEEE X
wlan_used EREEA wifi
compatible wlan Z#R
clocks RINFERTER, ILEREE S &clk_outa
wlan_power wifi #REA{E M —E& AXP fHE8
wlan_io_regulator wifi 120 io fEEFAMP—E8 AXP fHE8
wlan_busnum Fr{ERRY SDIO =, W{ERRIE SDIOL, MtkERN 1
wlan_regon Wifi {sEBER]
wlan_hostwake wifi MRAE 3 15l
wlan_clk_gpio wifi 3R 32K B $hia BB
ANl
[wlan]
wlan_used =1
compatible  ="allwinner,sunxi-wlan"
clocks ="outa"
wlan_power  ="vcc-wifi"
wlan_io_regulator = "vcc-io-wifi"
wlan_busnum =1
wlan_regon = port:PG10<1><1><1><0>
wlan_hostwake = port:ower0<0><default><default><default>

3.26 % (blueteeth)

3.26.1 [bt]

BCEIN FEEIE X
bt_used EFERES: 146/, 07
compatible “allwinner,sunxi-bt”
clocks RIhFERT SR, IHEREE S &clk_outa
clock_io 32K B FhAY clock io
bt_power bt #2£AFE FAM—E% AXP {88 (@1 R T wifi #8[E)
bt_io_regulator bt 1240 io {F M —E& AXP {2 ((BE B R T wifi 48[E)
bt_rst_n uart BB HC Fr R RER
Tl
[bt]
bt_used =1
compatible ="allwinner,sunxi-bt"
clocks ="outa"
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pinctrl-names ="default"

clock_io = port:Pl112<4><0><0><0>
bt_power  ="vcc-wifi"
bt_io_regulator = "vcc-io-wifi"
bt_rst_n  =port:PH12<1><1><1><0>

3.26.2 [btlpm]

[y=eu] FEEIE X
btlpm_used B RS 18, 074
uart_index ERANBEORS, WA ttyS1, MitkER 1
bt_wake FIEMEER bt 5|
bt_host_wake bt MAEE I $55 | R
i
[btlpm]
btlpm_used =0

compatible ="allwinner,sunxi-btlpm"

uart_index =3

bt_wake =port:PGll<1><1><1><0>

bt_host_wake = port:powerl<0><default><default><default>

3.27 JFtR% (light sensor)

3.27.1 [ls_para]

[isy=euil BEEIE X
ls_used BEXE s
[s_twi_id 12C B9 BUS = Hl3%&+%, 0: TWIO;1:TWI1;2:TWI2
ls_twi_addr AT RS 12C Hhdk
ls_int TR GPIO ECE
i
[ls_para]
[s_used =0
[s_twi_id =1

[s_twi_addr=0x23
[s_int =port:PBO7<4><1><default><default>
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3.28 PEiB{{E=2% (gyroscope sensor)

3.28.1 [gy_para]

[iSy=00il FEEIE X
gy_used B XEF gyroscope
gy_twi_id 12C 89 BUS $=H3%EHE, 0:twi0;1:twil;2:twi2
gy_twi_addr T RS 12C st
gy_intl kT 1 B9 GPIO B &
gy_int2 T 2 BY GPIO B &
i
[gy_para]
gy_used =1
gy_twi_id =2

gy_twi_addr=0x6a
gy_intl = port:PA10<6><1><default><default>
gy_int2 =

3.29 F# Compass

3.29.1 [compass_para]

FEEIN REDE X
compass_used B4 ZHF compass
compass_twi_id 12C B9 BUS #=H3%E#E, 0: TWIO;1:TWIL;2:TWI2
compass_twi_addr SFEY 12C it
compass_int FhTHY GPIO B &
NN

[compass_para]

compass_used =1

compass_twi_id =2

compass_twi_addr=0x0d

compass_int = port:PAll<6><1><default><default>
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3.30 #IFFIEL% (OWA)

BEEEIMER X

3.31 AE S codec

BEEEIMER X

3.32 [s_cir0]

[iSy=00il FEEIE X
s_cir0_used B L {HEE
ir_power_key_code power key 15
ir_addr_code0 #h3HAS
ir_addr_cnt 3K

il
[s_cirQ]
s_cir0_used =1

ir_power_key_code = 0x0
ir_addr_code0 =0x04
ir_addr_cnt  =0x1

3.33 PMU BBiE

3.33.1 [pmu<X>]

[y FEEIE X

compatible AXP BF

used 2EMEAAXPxx: 0: NMFEH, 1. FH

pmu_id Pmuiyid =

reg Twiid 5

pmu_vbusen_func Vubs 3l 0: it 1: BN

pmu_reset KIZ 16s, 0: FigfELl: ER
pmu_irq_wakeup SEAFHHTIEEE, 00 notwakeup 1: wakeup
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BCE I FREIE X

pmu_hot_shutdowm BEAY pmu ERXM

pmu_inshort BohEa N EthEE
NN

[pmu0]

compatible  ="axp221s"

used =1

pmu_id =2

reg =0x34

pmu_vbusen_func =0

pmu_reset =0

pmu_irq_wakeup =1
pmu_hot_shutdowm =1
pmu_inshort =0
pmu_start =0

3.33.2 [charger<X>]

FCE I FEEIE X
compatible AXP BF
used BEMERA AXPxx: 0: RMFERH, 1. 4

pmu_bat_unuséd
pmu_chg_ic_temp
pmu_battery/_rdc
pmu_battery_cap

pmu_runtime_chgcur

pmu_suspend_chgcur

pmu_shutdown_chgcur

pmu_init_chgvol

pmu_ac_vol
pmu_ac_cur
pmu_usbpc_vol
pmu_usbpc_cur

EhEAEREM, 10 FEM, 0: FA
EEARRABERRELN, 0XH, 172
BE@EER AR, S mQ

BMEE, BImAh, MRECENRE, HESANANECT

A, BNABES.

RE AV FEBERAN, B mA, NEHE
300/450/600/750/900/1050/1200/1350/
1500/1650/1800/1950/2100
RERFVNZFEBERA)D, B mA, NE#E
300/4500/600/750/900/1050/1200/1350/
1500/1650/1800/1950/2100
REXNNZFEBERA)D, B mA, NZHE
300/4500/600/750/900/1050/1200/1350/
1500/1650/1800/1950/2100

REF BTN EMEREE, 2mV,

4100/4200/4220/4240
usb-ac FR&IEBE
usb-ac BRI R
usb-pc BRHIEBE
usb-pc FRHIE7E
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AcEIN FREmE X

pmu_battery_warning_levell REEEE levell
pmu_battery_warning_level2 REBEZES level2

pmu_chgled_func CHGKED S|z Hl, 0: PMU 1: FEE2S
pmu_chgled_type CHGLED 28!, 0: TypeAl: TypeB

pmu_ocv_en
pmu_cou_en

pmu_update_min_time

pmu_bat_paral

pmu_bat_para2

pmu_bat_para3

pmu_bat_para4

pmu_bat_para5

pmu_bat_para6

pmu_bat_para7

pmu_bat_para8

pmu_bat_para9

pmu_bat_paral0
pmu_bat_parall
pmu_bat_paral2
pmu_bat_paral3
pmu_bat_paral4
pmu_bat_paral5
pmu_bat_paral6
pmu_bat_paral7
pmu_bat_paral8
pmu_bat_paral9
pmu_bat_para20
pmu_bat_para2l
pmu_bat_para22
pmu_bat_para23
pmu_bat_para24
pmu_bat_para25
pmu_bat_para26
pmu_bat_para27
pmu_bat_para28
pmu_bat_para29
pmu_bat_para30
pmu_bat_para3l
pmu_bat_para32

pmu_bat_temp_enable
pmu_bat_charge_|tf

Bt EEBEN 3.13V NN EEE
Bt EEBERN 3.2TV N EEE
Bt EEBER 3.34V N EEE
Rt EEBEN 3.41V B EE
Bt EEE 3.58V W B EE
Bt EEBEN 3.52V N EEE
Bt EEBER 3.55V N B EE
Bt EEBEN 3.57V N EEE
Bt EEE 3.59V W B E(E
Bt EEBEN 3.61V XM EEE
Bt EEBEN 3.63V B EE
Rt HEE3.64V W R EE
%ﬂ & EEEN 3.66V XN AVEE(E
THEBEN 3TV HNNEEE
%ﬂ SEEBE 3.73V NV E(E
M EEBEN 3.77V N B EE
Rt EEBEN 3.78V N EEE
EtEEEEBE 3.8V XM EEE
Bt EEBER 3.82V N EEE
Bt EEBEN 3.84V WM EEE
Bt EEE 3.85V W EEE
Bt EEBERN 3.87V N EEE
Bt EEBERN 3.91V NN EEE
Bt EEBEN 3.94V W B EE
Bt EEE 3.98V W EEE
Bt EBEN 4.01VHVHNEEE
Bt EEBERN 4.05V VN EEE
EtEEEBEN 4.08V NN EEE
Bt EEBEN 4.1V HNNEEE
BT EEBEN 4.12VHVNEEE
BT EBEN 4.14V VN EEE
Rt EEBEN 4.15V B EE
R AN RE
B BRI REE
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FEEIN RETE X

pmu_bat_charge_htf B EER IREE
pmu_bat_shutdown_ltf K MRIIREBE
pmu_bat_shutdown_htf TN BHERIIREE

pmu_bat_temp_paral
pmu_bat_temp_para2
pmu_bat_temp_para3
pmu_bat_temp_para4
pmu_bat_temp_para5
pmu_bat_temp_para6
pmu_bat_temp_para7
pmu_bat_temp_para8
pmu_bat_temp_para9
pmu_bat_temp_paral0
pmu_bat_temp_parall
pmu_bat_temp_paral2
pmu_bat_temp_paral3
pmu_bat_temp_paral4
pmu_bat_temp_paral5
pmu_bat_temp_paral6
power_start

BAMPRRE-25 EXNVAYEE
BAMIRE-15 EXTNVAYEE
BMRE-10 EXYNVAYEE
BRE-5 X WAV EEE

BRE 0 X NAYEE

BRE 5 EXNAYEE

AR 10 EXWVAYEBE
FMRRE 20 BTNV AYEBE
EEAMRRE 30 EXTWVAYEE
EAMRRE 40 EXTWAYEE
MR 45 B WVAYEBE
FMERE 50 XNV AYEBE
EAMRRE 55 BTNV AYEE
EEAMIRRE 60 EXTWVAYEE
MR 70 XYWV AVEEE
FEME R 80 X MRV AR

HRERE RRENENE, 10 XL BER. HEE
ANBMBYESRTS, FENSMBEIRES: 00 XAVRET, A
SNEREEIREY, FEMEEFTERN, RATFFN, SHENFTE
R0, BMBEERRE, WX, 1. KVRET, FHmAIMND
IR, BMBEREN, BEFINHENRS; BHEER
B, WXHo 2: KHIRET, FEANIMNBEIRE, AR
I SEAFTERRI;, TUBRMBEE, 3. XTRST, &

NINEREEIR, EREFANENRS; TABEMBE,

i

[charger0]

pmu_chg_ic_temp =0
pmu_battery_rdc =100
pmu_battery_cap =0
pmu_runtime_chgcur =450
pmu_suspend_chgcur ~ =1500
pmu_shutdown_chgcur  =1500

pmu_init_chgvol =4200
pmu_ac_vol =4000
pmu_ac_cur =0
pmu_usbpc_vol =4400
pmu_usbpc_cur =500

pmu_battery_warning_levell =15
pmu_battery_warning_level2=0

compatible ="axp221s-charger"
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pmu_chgled_func =0
pmu_chgled_type =0
power_start =0
pmu_bat_paral =0
pmu_bat_para2 =0
pmu_bat_para3 =0
pmu_bat_para4 =0
pmu_bat_parab =0
pmu_bat_para6 =0
pmu_bat_para7 =0
pmu_bat_para8 =0
pmu_bat_para9 =5

pmu_bat_paral0 =
pmu_bat_parall =

pmu_bat_paral2 =10
pmu_bat_paral3 =13
pmu_bat_paral4 =16
pmu_bat_parals =20
pmu_bat_paral6 =33
pmu_bat_paral? =41
pmu_bat_paral8 =46
pmu_bat_paral9 =50
pmu_bat_para20 =53
pmu_bat_para2l =57
pmu_bat_para22 =61
pmu_bat_para23 =67
pmu_bat_para24 =73
pmu_bat_para25 =78
pmu_bat_para26 =84
pmu_bat_para27 =88
pmu_bat_para28 =92
pmu_bat_para29 =93
pmu_bat_para30 =94
pmu_bat_para3l =95
pmu_bat_para32 =100
pmu_bat_temp_enable =0
pmu_bat_charge [ltfT =2261
pmu_bat_charge_htf . =388
pmu_bat_shutdown_ltf» =3200
pmu_bat_shutdown_htf. =237
pmu_bat_temp_paral =T7466
pmu_bat_temp_para2 = 4480
pmu_bat_temp_para3 =3518
pmu_bat_temp_para4 =2786
pmu_bat_temp_para5 =2223
pmu_bat_temp_para6 =1788
pmu_bat_temp_para7 =1448
pmu_bat_temp_para8 =969
pmu_bat_temp_para9 =664
pmu_bat_temp_paral0 =466
pmu_bat_temp_parall =393
pmu_bat_temp_paral2 =333
pmu_bat_temp_parald =283
pmu_bat_temp_parald =242
pmu_bat_temp_paral5 =179
pmu_bat_temp_paralé =134
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3.33.3 [powerkey<X>]

FEEIN REDE X
compatible "EEF

pmu_powkey_off_timet RAIERE, KZXNBYE
pmu_powkey_off func  RGAERGF, KIZTHEEO0: shutdown, 1: restart
pmu_powkey_off_en AgiekfE, EEFEAKEDEE
pmu_powkey_long_time G3%MHRzATE]

pmu_powkey_on_time  X#lE, KIZFHESE

pmu_hot_shutdowm 2T AW pmu EBXM

pmu_inshort BohEa N EthEE
NN

[powerkey0]

compatible ="axp221s-powerkey"

pmu_powkey_off_time =6000
pmu_powkey_off_func =0
pmu_powkey_off_ en =1
pmu_powkey_long_time =1500
pmu_powkey_on_time =1000

3.33.4 [regulator<X>]

ACEIN FREDE X
compatible W&
regulator_count regulator ¥ &
regulator<x> regulator<X> YR RY5IE, EMEER
NI
[regulator0]
compatible ="axp221s-regulator"
regulator_count =20
regulatorl  ="axp221s_dcdcl none vce-hdmi vec-io vee-dsi vee-usb vdd-efuse vee-hp vec-audio vec-emmc vee-card vee

-pc vee-pd vee-3v vee-tvout vee-tvin vec-emmeyv vee-sdev vee-sdevg33 vee-sdevd vee-nand vee-sdev-p3 vee-sdcvg33
-p3 vee-sdevd-p3"
regulator2  ="axp221s_dcdc2 none vdd-cpua"

regulator3  ="axp221s_dcdc3 none vdd-sys vdd-gpu"
regulator4 ="axp221s_dcdc4 none"

regulator5 ="axp221s_dcdc5 none vce-dram"
regulator6  ="axp221s_rtc none vce-rtc"

regulator7 ="axp221s_aldol none vcc-25 csi-avdd"”
regulator8 ="axp221s_aldo2 none vcc-pa ehpy-vdd25"
regulator9 ="axp221s_aldo3 none avcc vee-pll”
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regulatorl0
regulatorll
regulatorl2
regulatorl3
regulatorl4
regulatorl5
regulatorl6
regulatorl?
regulatorl8
regulatorl9
regulator20

"axp221s_dldol none vcc-io-wifi vee-pg "
"axp221s_dldo2 none vcc-wifi"
"axp221s_dldo3 none"

"axp221s_dldo4 none vdd-sata-25 vce-pf"
"axp221s_eldol none vce-pe csi-iovec csi-afvec”
"axp221s_eldo2 none csi-dvdd"
"axp221s_eldo3 none vdd-sata-12"
"axp221s_ldoio0 none vce-ctp”
"axp221s_ldoiol none vcc-i2s-18"
"axp221s_dclsw none ephy-dvdd33"
"axp221s_dc5ldo none"

3.33.5 [axp_gpio<X>]

[iy=eYil FEEIE X

compatible "EE
il

[axp_gpio0]

compatible = "axp221s-gpio"

3.33.6 [psensor_table]

AcEI

EEETIE X

psensor_count
prange_min_2
prange_max_2
prange_min_1
prange_max_1
prange_min_0
prange_max_0

psensor &
SEER/IME 2
SEEEAE?2
SEER/IME 1
SEERAEL
SEER/IME O
SEERAMEO

i

psensor_count=3

prange_min_2 = 4800
prange_max_2 = 6500

prange_min_1=4500
prange_max_1 =4800

prange_min_0=0
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l prange_max_0 =4500

J

3.34 DVFS

3.34.1 [dvfs_table]&&[dvfs_table_[X]]

FCEIN FEEIE X
extremity_freq TR PRSHZR
max_freq ERANIBITIE
min_freq BR/NBITIIE
lv_count VF RINEL
lvn_freq XA ERAIAZ (n R-KE)
lvn_volt % n RKMEBE
NN

[dvfs_table]
min_freq = 240000000
lv_count=8

lvl_freq=1200000000
lvl_volt=1300

lv2_freq=1104000000
v2_volt=1240

lv3_freq =1008000000
lv3_volt=1160

lv4_freq=912000000
lv4_volt=1100

lv5_freq =720000000
v5_volt =1000

lv6_freq=0
lv6_volt=1000

lv7_freq=0
[v7_volt =1000

v8_freq=0
v8_volt =1000

max_freq =1200000000
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A GEE
vi & (BESMEMR) RERAREY, FNhAER

3.35 s_uart<X>

BCEIN FEETE X
s_uart_used 2EMFEA cpus B uart B3R 0-5, 1-2
s_uart_tx cpus TXGPIO Bc &
s_uart_rx cpus RXGPIO Bd&E
Tl
[s_uart0]

s_uart_used =1
s_uart_tx = port:PL02<2><default><default><default>
s_uart_rx = port:PL03<2><default><default><default>

3.36 s_twi<X>

[iSy=00il FLEIE X

s_twi0_used 0-5, 1I-@

s_twi0_sck cpusi2c sck/GPIO B2 &

s_twi0_sda cpusi2c sda GPIO Bc &
il

[s_twi0]

s_twi0_used =1
s_twi0_sck = port:PL00<2><1><2><default>
s_twi0_sda = port:PL01<2><1><2><default>

3.37 s_jtag<X>

FLEIN FEEIE X
s_jtag_used 0-&, 1-&
s_jtag_tms cpus jtag BRIERFEA GPIO BcE
s_jtag_tck cpus jtag FFEEEEA GPIO icE
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FEEIN FEEIE X

s_jtag_tdo cpus jtag #iEkiH GPIO Bc&

s_jtag_tdi cpus jtag #iEHIA GPIO ELE
il

s_jtag_used=0

s_jtag_tms = port:PL04<2><1><2><default>
s_jtag_tck = port:PL05<2><1><2><default>

s_jtag_tdo = port:PL06<2><1><2><default>
s_jtag_tdi = port:PLO7<2><1><2><default>

3.38 Virtual device

3.38.1 [Vdevice]

FCEIN FEEIE X
Vdevice_used {EJ3.pinctrl test BUEINIL SR, 1 (FHE
Vdevice_0 EINKER gpioOfiligE
Vdevice_1 NI ERY gpiol L E
i
[Vdevice]

Vdevice_used =1
Vdevice_0 = port:PB00<4><1><2><default>
Vdevice_1 =port:PB01<4><1><2><default>
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4.1 Device tree 148

ARM Linux &, arch/arm/mach-xxx H 7 /& RKEHERIREA TR, MXLEREMATHITFRH
2R, Rk, WikER platform i&&. resource. i2c_board_info. spi_board_info L&
EFhEEHH platform_datas

AZHEX A THEXNEE, 51T PowerPC SEHMAREW TELREAB Flattened Device
Tree(FDT)o XH Device Tree &, WZBHMNAT R UBEZELIEEIRLS Linux, MABEER
kernel F#HITREMNTTRRIL,

Device Tree 2 — MR B BVEIELEN, ©RMN—BHBEIRL cpu, B4, REHMBIN,

Device Tree H— AR5 E RBILE = (node) FIE 1 (property) 4BEY, MER ARG EEF4ER. FI
BREM, EEmERITHEIIA name # value, 7E Device'Treed, Bl ARRIE B EIE:

o CPU WYX ZEFN2E5)
o ATFEMUEFN A
o B5

o MK

o FRUTITHIZS

e GPIO %128

o Clock #=%128

Bootloader ¥ XRWMEBLNIZ, WAZATLURFIXIEN, HIREECEME Linux RIZFH plat-
form_device. i2c_client. spi_device Fi&#&H, MXLEKFHENAE. IRQ FXRR, Wh=BL
dtb £ 7T R1%, AR XLERBHTELRBRANENNIEE,.

Device tree Z2HMIZRAAIRELELIRZ Y, XT device tree BYIERE, AT 5 NTE:

BFHERBHFIREE BN AIEI, 0 dts/dtsis

IMR DTC TE,

Bootloader 'EAIBZ#HFIXHE NFIIEENRNFUE,
RZBT R B X, FREEHFIGERE S
&R fE R,

a bk wnd =
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4.2 Device tree source file

dts X R —H ASCII XXA#& Y Device Tree iR, 7£ ARM Linux A, —.dts XXX —
ARM B89 machine, * ARMvVT ZR¥F, dts XHREERIZM arch/arm/boot/dts/B R, * ARMv8
ZeMR, dts XEHREERIZM arch/arm64/boot/dts/B R, * RISCV 22, dts XEREBEER
¥%B9 arch/riscv/boot/dts/H Ro

HF— SoC AIEEXI N Z D machine (— SoC AU Z N AN B ERR) , HMIXLE dis X
HHESFLSHRBNED. Linux RiZA T @, 1B SoC 2BED 5 E Z 1 machine H[EIAYER
D—RERE N dtsi, RMUUTF CIBSHILXXH, HMBY machine 3IRZEY.dts #t include X.dtsi,

REWE—TNEETRANBENEEMREN. BUEMER —EX, MU RAUENEEEEN
FHRo B, LUFHE—1.dts IBTLAYRE S

@

a-string-property = "A string”;

4‘.- node1 a-string-list-property = "first string”, “"second string™;

a-byte-data-property = [0x01 0x23 034 0x56];
first-child-property;

—.@ Ehild-node 1 secand-child-prope rty =<1>;
a=string-property = " Hello world ™;
—‘a childsnode2

a-empiy-property
-node

a=celproperty =<12 3 4>;

Y child-node

& 4-1: dts fal Al

KR BARLZA AR, RACHRERAENARA, BEEHIERT IR —LEEM:

—PMEMPRTR: 7 .

WNFTHE: “nodel” # “node2” o

™ nodel FT=:  “child-nodel” # “child-node2”
—ESEERENE M,

e

BIERERERE—EXY, ENERNUATHERE —MEEF TR, RARELBEH SHRDH
RN, BEREMEXERNEILNERBIERTA .

1. XAFHE (BERRF) AUANG|ISRR: a-string-property=" hello world”
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2. THEISIBR A IESRE,
3. FEIRTEANEIET UERESET—i,
4, BESWOBATFLIREFRBYIER: a-string-list-property=" first string” ,” second string” o

4.2.1 Device tree &L E
4.2.1.1 TH=E#F (node names)

F3E: device tree AN R RB N IEM—THISE: node-name@unit-address
EE N
1. node-name: TRMEFR, NF 31 EFRKENZERS, JUEBEEBEYFRRIER. TRATH

BEFNUNRRXFE, ARERE/NE, BE, TREMANZIRECFEIETAFR
Ko

Character Description 0 ¢
0-4 digit
a-z lowercase letter
A4 uppercase letrer
r COMmma

| A [}r:rind
underscore

plus sign
- / dash

4-2: TRBAMFFFR

2. @unit-address: $IRIZT RIERINIGEE — ML, MEZI0_ Eig&E#iE (unit-address) o
BE, RS ERRIFZIEEN TN, HRZMIBET S reg BHEFTIH,

3. AT RGEMAEE—N, BEREMUAR, ZAMTHREATUER—FR@ARZIR (Bl
serial@101f1000 A0 serial@101f2000) o

4. IR 288 node-name & unit-address, @i “/7 FKiRHl,

Kl
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l 2

cpus

cpu@0

A.O
—.O cpu@1

ether net@fed01000

i

ethernet@fe002000

4-3: T RBAVAE A

ZFRA ethernet 9T 2, @ad itk fe001000 F0 fe002000 EX 51,

4.2.1.2 BRIZR (path names)

7£ device tree FME—IRBIT RSB —1757%, @EILT [REEEMRT RENIZT RBITRBRZ.

device tree PYE T B R EFRA S N

AR, —METR/TEINFNR; TREWA cpu TR, B 0 1 KK5; Hix

[ /node-name-1/nodée-name-2/.../node-name-N

A

SNE 2-3 T R BTG,
EERTREBE: /

187 cpu#l FFEERIZ: /cpus/cpu@l

EiE ethernet#fe002000: /cpus/ethernet@fe002000

(1 3588
A NRREMRETUBRHERTRIAENT S, B4 unit-address AJ A& EE

4.2.1.3 g% (properties)

Device tree #7, TR a] LU B MRIERZT S pUFE, BHEARMNBOAER: BFFFE,
B %75 (property names)
HEENTF 31 NFFRAR. BEEMEZIFNFROTE:
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Characler Description
0-4 digit
a-z lowercase letter
A= uppercase letter
' COIMINA
| period
underscore
plus sign
- dash

4-4: BRI FH

FITERBMERN, FEEE—TMHE—IR, BARRBIEMNARHENEEX T ZEM,
folan:

fsl,channel-fifo-len 29
ibm,ppc-interrupt-serverts 30
linux,network-index

[B1%{& (property values)
BHEER— I ESEMUAXEENEA, HAFEE 0 NHEZINFT,

HEMERNTERRZENGEEN, BHERNRAZE, XTiE, BHEENEEEREE, M2
ZEBHARBIEFEXRER 7o

value description

<empty> BEHFREEMER, HMERSEEFEEIMELIRG

<u32> Rimt&TURY 32 A EEER. 540 18 0x11223344 , NI address 11;
address+1 22; address+2 33; address+3 44;

<u64> KIRTETURY 64 I EER, BN <u32> k. F— <u32>KRTE

fiI, 3= <u32> /ML, 90, 0x1122334455667788 R
EA5TAARY <0x11223344,0x55667788> address 11 address+1 22
address+2 33 address+3 44 address+4 55 address+5 66
address+6 77 address+7 88

<string> FRIEBEITED, FEHBERLER. Fla0: “hello” address 68
address+1 65 address+2 6¢ address+3 6¢ address+4 6f
address+5 00

<prop-encoded-array> RIS ENEBMEX

<phandle> —1<u32>18, phandle BRH# T —M5|BigEMPEMT SR
k. BIIEX phandle BME, T SEBA LHEMT =5
Fo
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value description

<stringlist> H—&% <string> EBEE—#S, 1307 hello” ,” world” .

address 68 address+1 65 address+2 6C address+3 6C
address+4 6F address+5 00 address+6 77 address+7 6F
address+8 72 address+9 6C address+10 64 address+11 00

4.2.1.4 trEEREMERE

Compatible

1. Bt compatible

2. A <stringlist>

3. ERA:

WHRENRR—MEEN T REBFE— compatible B4,

compatible B RIRERAFARAEME AW MLEZRNRLE B—MEHE LXRBRR,

compatible F— MNFRHHRIIR, ZHE—NFRFBIEE T XM PDRFARTHABIINIGS, ZFHHRIMERA:
“<HliEE> <R S>"

FTHFRENNRTEES ZHRENILE.

40: compatible= “fsl,mpc8641-uart” , “ns16550";

RABESTHIRf|,mpc864l-uartfBILERRYIRED, FARINAE], FILFEEA S EEns1655048 CEEHY IR,

Model
1. BM%: model
2. {EBY: <string>
3. 3AA:

model B ER<string>, ZEEE T IREFNE S, HENFERARNT:
“manufacturer, model”

Hrh, Ffmanufacturer® R @A, FRAmodelRM&EHES,
180 model= %fsl,MPC8349EMITX” ;

Phandle

1. Bt: phandle
2. (BB <u32>
3. iEA:
device tree 1, EX TphandleEl, ER2—1u3289E,
T RETLRE—MEXBphandle, B EMERE—ITIR, (ERFERIMPERBIEHHERS).
phandle BB TFEHEBHIGEN, BERFEMEEMNPIHNEET .
g0, EIREWP, picT R FATR:
pic@10000000 {
phandle =<1>;
interrupt-controller;
k
EXpicTi mBphandle 791, BARMIGE T RSIApichRE, RBEEAT SR
interrupt-parent = <1>;

Status

1. BM%: status

2. B8 <string>

3. 188:
ZEMIERIGENEITRS, WRE
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value description

“okay” RIBIGE I T

“disabled” RINLELHRIARIEIT, BREHE, BEEALUSITH.

“fail” RI|PIGERAIBIT, WECETERIR, NRFEE, B—EF
AliE17,

“fail-sss” R[IGEREIBT, RECETERIR, NRTRBE, B—EF

AIiE1T.sss MHFEIREERX, ERAEIRNIGF M.

#address-cells # #size-cells

1.EBM: #address-cells, #size-cells
2. (BB <u32>

3.35EA:
#address-cells M#size-cells BEBEREMER T NIRRT A L, ARERZTF TR IEEHEILEDN.
RE&E R H#address-cells Fi#size-cells FRIRE T FLEmMreg B4R address fMlength FEIIKE,
B0
H

mmipatible = "acme coyolesrevenge”;
maddres-tells=<1>

interrupt-parent = <&intes;

spk@ 1011 5000 {
comp atible="armpl0227;
reg= <0u 1011 5000 Ox b0 =
interrupts =<4 0

s { .
_: o exiernal-bus{
g #acd el e |I§=ER=
CPU@E atibbe = "a i poffEeas® #ofll-o U8 <18
e <l A0 ' ranges =20 0 QX1 0100000 0x1 0000 /7 Chipselect1 Ethernet
K & ' DD O 101 G000 D Dol GODD I Chipselect 2,1 2¢ contraller
c]:-uﬁd { 2 0 030000000 0x1 000000, / # Chipseled 3, NOR Flash
) comp atile’= "arm, cor ESass Fihermet@0,0 {
rec =887 o . compatible="sm¢ smcH1c1117;
iy 4 reg =<0 0 Ox1000>;
E interrupts=<5 2 >;
<erial @10110000 { K
; o S 2e@l,04
compagies = arm,pl011% compatible="acme a12 34-i2 c-bus";

reg = <006] 01 T00 00 0x1 000
interripts = <10 >

k
=erial @101 2000 {
comipatible = “arm pl011°7;

rea =<1 0 0x1 000>
interrupts =< & 2 >;

Fm:{mm T20 00 DX 10000 >; rit@sfn{mpaiiﬂt= "maxim,ds13387;
interruplE==2 0 > reg = <58

:;]:-iu@wﬂ 3 00D {
comipatible = "arm, plET
reg=<{ul 0173000 Ox1000
01 01 0 0eDd DD 110,
interrupts=<30 =;

inte: i nterrupt-controllerd 10140000 {
comipatible = “arm,pl 1907
reg=<0ul 014 0000 0ol D00 >;
inter ru pt-con troller;
#interrupt-allis= <2>;

interrupts =< 73 =;

k

flash@2 0 {
compatible="samsung kB 31 5ebm®, " ch-Tlash®;
reg =<2 0 Qw0 Q00 O,

4-5: address-cells # size-cells =1

root £ mA#address-cells = <1>f#size-cells =<1>;
RTE T serial. gpio. spi F4mfvaddress fllength FERMKESF) R 1,

cpus & #address-cells = <1>F#size-cells = <0>;
RET 2 Ncpu FHEmaddress A1, Milength A%, FRFEM T2 1 cpu Mreg = <0>Hreg = <1>,
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external-bus 45 S f#address-cells = <2>F#size-cells = <1>;

RET EFethernet. i2c. flash Breg FE&RZ80reg = <0 0 0x1000>;reg = <1 0 0x1000>Freg = <2 0 0x4000000>

Hrh, addressFEEKENO, FIEHIELMcell (00 1. 2) BXRBIFIE, 52 cell (0, 0, 0) BABXZFIERIEH DL,
%3 cell (0x1000. 0x1000. 0x4000000) lengtho

ISR BEEMNRi2c F =2 E XA #addresscells= <1>H#size-cells = <0>;
XEREITI2C B4 LEEMRTC, ©Maddress FERA0x58, FiI%&EHI2C ik,

Reg
1EM%: reg
2. {B2£8!: <addressl lengthl [address2 length2] [address3 length3] ... >
3. 1% B8

reg BUHER T IREWBE R RNHIHER, EPHE—~Haddress length REAT I EFERN—MEUSEE,
address A1 N EN32 AIEER (Blcell) , flength MAcell WFIRHE AT (FE#size-cells=0) o
address Mllength FEEEATE KD, REEmAI#address-cells Fi#size-cells

DELRE T FLERBreg BI4EMaddress Hllength FERMKE,

Virtual-reg

1. Bt virtual-reg
2. {BEE: <u32>
3. %A virutal-reg BMIEE— 1A RAVAL AR B 43R

Ranges

1. B ranges
2. {B2£8Y: <empty>Z & <prop-encoded-array>
3. BiEA:
AiliregE i BAR, HIBLMEW AL IGED I, BE FERIEXEMINE R 218 & T R Asithitit,
BN RSB HEHR NG X LI RRETRY CPU BT {55 FE B9kt
BT RBLHRNE CRU M AL E, RTSNFRRBELEANZ CPU RYthiE,
FrLENAEET A EEZMET, §I3l, serial@101f0000 &&H 2 HZE2 B 0x101f0000 bk,
APLLAER T R B F IR TT AR A 2/ CPU #lils, 77183 —N7zagt it
REMMITFEE M — TR S — MBI 755, T ranges B ALETE,
T LAE2-5IE EHER 74 :

ranges =<0 00x10100000 0x10000 //Chipselect1, Ethernet
100x10160000 0x10000 //Chipselect2, i2c controller
2 0 0x30000000 0x1000000 >; // Chipselect 3, NOR Flash

ranges B— Ml IRFIFR, ranges REMWE—TEHR—MESFHhE, RQMUEFNTE F IS (8] XA/ NI TT4E,
BN FERNESHBUAT F TSR #address-cells . R =2 #address-cells F1FT =89 #size-cells,
DAZs IR py MR B4R 3RIH, FHBUER #address-cells@2. RMbhit#address-cellsi@ 1. Kifi K/ \#size-cells E1o
A= ranges WEIEN:

MEi%E 0 FFIAHRIS 2 0 #IRET AtESER . 0x10100000..0x1010ffff

MBI 0 FHIAHRIZE 1 #IRET AESER: 0x10160000..0x1016ffff

ME % 0 FrIaHRIZ 2 2 #BRET AESERE: 0x30000000..0x10000000
F4h, NRAHHETEFFHAL T ERERB, BBAZTRALURIN— N8 range B1%.
— =8 range BYEEBRE FHINDRE 1.1 BRET QLSS 8],

4.2.2 FHAD AR

B device tree B IHE— MR R, BOAERT R FABEUTHTR:

1. CPUTTR
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2. Memory 5

4.2.2.1 1ET = (root node)

RENBLIAE—MRT R, WHEEHENTREZRRTRENR, RURNTEREZZ/

BTRAEBNTEY:
BRI TEFA EHERR EX
#address-cells =E <u32> RIATHREESREMEPARLE
#size-cells wE <u32> RIATTHREESREEPRHARN
model =E <string> BE— N FRBERXRIRAAFERF
compatible = <stringlist> EETFEMRETIER
Epapr-version =E <string> XMEMNINEE NAFRTE

“ePAPR-<ePAPR version>" Hm,
<ePAPR version> % 5& MY PAPR
HSChRAS S , g0 ‘Epapr-version ="
ePAPR-1.1"

4.2.2.2 3F¥T5= (aliases node)
Device tree FRAFI BTN R RENIEEHTRERENGZ, HETRSNERTRNET, ME
K aliases BYT 52 & o

/aliases TRHPENBHEEX T —Mil8, BENRFIEE TR, BMEERET device tree f
RETRINTEREE. fla:

[ serial0 = “/simple-bus@fe000000/serial@lc500” ]

IBE LR T serial@llc500 & & T R EBEHAIE 7 serial0, HAPBIENRE “BMEERE
serial” BY, XEFENLEREMITHERITK, KA aliases TRIEE—MZETRERENIZ,
YFFATEX PN EHE AR T o

4.2.2.3 REFET = (memory node)

ePAPR HISEHRIEE T ATF T mE device tree AT R, AFTHRWE T RAAYMERNFHIE
B, MRAGHELZINEEE, A device tree FAIREERBIEZIMAGFET R, HET—TEM
HAET RPET reg BIEIEERFASER. T REZMLIZ memory,

RETRBIENT:
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BMERTR EEEA EEt EX
Device_type RE <string> BHEHIA”
memory”
reg =E <prop-encoded-array> BaEERENAFRET
H3IER 2 (8] K/ B SS
Initial-mapped-area  AJiE#F <prop-encoded-array> 1ETE A 9a IR X BY 17 3t

HEFNsthiE S BRI K/

Rig—" 64 (URFZEB LU THYIEREFIR:

1. RAM: E2#aHihE 0x0, +FE 0x80000000(2GB)
2. RAM: #28&Hhit 0x100000000, - 0x100000000(4GB)

REDTSHNENXAUERBUTAI, BRi& #address-cells =2, #size-cells =2,

AL

memory@0 {
device_type = "memory";
reg =< 0x000000000 0x00000000 0x00000000 0x80000000
0x000000001 0x00000000 0x00000001 0x00000000>;

b
A 2:

memory@0 {

device_type = "memory";

reg =< 0x000000000 0x00000000 0x00000000 0x80000000>;
k
memory@100000000 {

device_type ="memory";

reg =< 0x000000001 0x00000000 0x00000001 0x00000000>;
Ig

4.2.2.4 chosen¥=

chosen TRHRKEXR—TEIENLSE, REEA—IHEHENIRERAZBZIEHIENMS,
M5|F5%, chosen TR EMHMIELARKREMN, BE, chosen TR dts BEXHF AT, HE
BoiitiET. EXMERTRNEZF. TREMWT:

BMERFR EEEA EE=t EX

bootargs GIpriz=s <string> AR F1ERE boot ¥
Stdout-path 1pricz3 <string> 157 boot I£HI S HIHEEF
Stdin-path EIpvizes <string> 157 boot ITHISHWINRRE
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5+

chosen {
bootargs = "root=/dev/nfs rw nfsroot=192.168.1.1 console=ttyS0,115200";
k

4.2.2.5 cpusT=

ePAPR #ISEERE cpus T =2 device tree NI T =, EHARRAFZPELIRSE, LR
cpus FREAFERF T A cpu I—1 B8, TEBEMINT:

BB R =EEE (EESi]
#address-cells AR <u32>
#size-cells WAL <u32>

42.2.6 cpuP s

Device tree FE— cpu T RER—MEEWEGHRITET. 81 cpu T =AY compatible B4
21 ¢ WRANERSR, FHEET BTN cpu, MEEINEM compatible BE—1#. MNRES
8 cpu FRIMEMTRE 2, M ATE binding X A4RR £ R

cpu TRFTAENEK:
BT EAEH BER EX
Device_type WA <string> BHESIZE “cpu” B
FRIER
reg AT <prop-encoded-array> E X cpu/thread id
Clock-frequency RAZL <prop-encodec-array> 187 cpu BB PRSI
Timebase- WA <prop-encoded-array> 157E X0 timebase FI2
frequency BHETRER
status <u32> IR cpu BIRRT okay/
disabled
Enable-method <stringlist> }EE T cpu M disabled IR
%% enabled B9 A
Mmu-type 1% <string> f87E cpu mmu ByEE
cpu IR
cpus {

#address-cells = <1>;
#size-cells =<0>;
cpu@0 {
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device_type ="cpu";
compatible = "arm,cortex-a8";
reg = <0x0>;
I
5

42,27 socTR

XM TEARRTI—NRALKSH (soc) , MNRIBEHE—
A%, soc TEMINEES soc LFABIGE IMER.

TRAFHUINEE soc FHIUEH B L soc” FRFk.
SuUN

REFZnkF, BAX

soc@01c20000 {
compatible ="simple-bus";
#address-cells = <1>;
#size-cells =<1>;
reg =<0x01c20000 0x300000>;
ranges;

intc: interrupt-controller@01c20400 {
compatible = "allwinner,sun4i-ic";
reg = <0x01c20400 0x400>;
interrupt-controller;
#interrupt-cells = <1>;

I

pio: pinctrl@01¢20800 {
compatible 5 "allwinner,sun5i-al3-pinctrl";
reg = <0x01c20800 0x400>;
interrupts =/<28>;
clocks = <&apb0_gates 5>;
gpio-controller;
interrupt-controller;
#address-cells =<1>;
#size-cells =<0>;
#gpio-cells =<3>;

uartl_pins_a: uartl@0 {
allwinner,pins ="PE10", "PE11";
allwinner,function ="uartl";
allwinner,drive = <0>;
allwinner,pull = <0>;

4.2.3 Binding

XtF Device Tree L M BE R A ZWNARERRENEHMATH, —RBEXERKBITH
iR, XLESTRYIF AZAY Documentation/devicetree/bindings/arm E&E o

WEAFRE © BRiBeERHRRNERAE. RE—TIF

64



@LW/MER
XHEEE: W

4.3 Device tree block file

4.3.1 DTC (device tree compiler)

#.dts gwiF.dtb W R, DTC BYRMBAIFRZE scripts/dtc B3R, 7E Linux RiZfEBET De-
vice Tree IER T, HIFNZINERSHEIF dtc. BT scripts/dtc/Makefile Ry “hostprogs-y
:=dtc” X— hostprogs 4Ri¥ target,

7 Linux #%AY arch/arm/boot/dts/Makefile &1, #IRT HE SoC #ixHfE, WL dtb XHE=
WHRIZHF, W5 sunxi XJRZAY.dtb B13E

dtb-S(CONFIG_ARCH_SUNXI) +=\
sun4i-al0-cubieboard.dtb \
sun4i-al0-mini-xplus.dtb \
sun4i-al0-hackberry.dtb \
sun5i-al0s-olinuxino-micro.dtb \
sun5i-al3-olinuxino.dtb

4.3.2 Device Tree Blob (.dtb)

.dtb 2.dts # DTC %miZER=#tHIIRIAY Device Tree &R, BIE Linux RNAZ#HT. BEERN
FEBEIREIE NAND. SD /250 image BY, =7.dtb X RHETF— MR/ UERZ, 25
bootloader 7£5| 5§ Kernel BYid#2H, S=tizEZ.dtb 2IRTF,

4.3.3 DTB BYATFEmE

Device tree block REERB AT (MM EFETEE), FHITTUER, dtbh XHEWEER 4
NEBDEERL, — NI HEL. —4 memory reserve map. — device tree structure . —%H
device-tree strings, XJUME DN —DMEK, —EMBFIRNETR,
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base ->» | struct boot param header

(base + totalsize) ----- B e e e e —————————

4-6: dtb AFHE

4.3.3.1 Xf{¥3k-boot_param_header

RAZBVYIBIE A ARER I 7T structure boot_param_header XA ABHEIRE T :

include/linux/of_fdt.h

/* Definitions used by the flattened device tree */

#define OF_DT_HEADER  0xd0Odfeed /* marker */

#define OF_DT_BEGIN_NODE 0x1 /* Start of node, full name */
#define OF_DT_END_NODE 0x2 /*End node*/

#define OF_DT_PROP 0x3  /* Property: name/off, size,* content */
#define OF_DT_NQOP . 0x4 /" nop */

#define OF_DT_END  0x9

#define OF_DT_VERSION .. 0x10

struct boot_param_header {
__be32 magic; /* magic word OF_DT_HEADER */
__be32 totalsize; /* total size of DT block */
__be32 off_dt_struct; /* offset to structure */
__be32 off_dt_strings; /* offset to strings */
__be32 off_mem_rsvmap; /* offset to memory reserve map */
__be32 version; /* format version */
__be32 last_comp_version; /* last compatible version */
/* version 2 fields below */
__be32 boot_cpuid_phys;  /* Physical CPU id we're booting on */
/* version 3 fields below */
__be32 dt_strings_size; /* size of the DT strings block */
/* version 17 fields below */
__be32 dt_struct_size; /* size of the DT structure block */
%

BAXNENMEELR, ERUSEREER,
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4.3.3.2 device-tree structure

X—HMAETBEFRETENERNER. B—TMERBBIUREFE R, HRNER U
OF_DT_BEGIN_NODE #8155, ?Z%TEEEJE% EmB. MRERTERMY, BAMKEM
BERBEMN, HLL OF_DT_PROP ARKIIES. RENFERERERFERZE, HEMU
OF_DT_BEGIN_NODE #2485, OF_DT_END_NODE #r&E&— &MV 1k,

off_struct —-——--——————————-—————-
| OF DT BEGIN NODE |

[El.4-7: device-tree B structure 454

LERI-—NERENE, F—PREEE FHER:

Scripts/dtc/libfdt/fdt.h

struct fdt_property {
uint32_t tag;
uint32_t len;
uint32_t nameoff;
char data[0];

i

4.3.3.3 Device tree string

Ka—HaRRE String, KBEEERN. HEBZIB—EAHNFRFRLMHE, UTHTE,
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4.3.3.4 dtb 3

offset contents
0x00 Oxd00dfeed magic number
0x04 totalsize
0x08 of_dt_struct
Ox0c of &ﬂhg
dt_struct size
dt_string_size

off_mem_rsvma

address0 memory reserve table
+0x04 len0
+0x08 =
o end marker
00000000
0x00000000-
00000000
off_dt_siring
- - of dt_ string
l..ll lal l..“l " e
mlnu: n lml 'ﬂ' L]
+ixlc w o
+dt_string_size
off_dt_stuct of_dt_struct
+0x04
" root node
+ixlc
"model"

+x10

4-8: dtb £

BILAEH dtb 19 4 NERE.
memory reserve table: 4HHT kernel REEERMNREXIHTIZR,

Of_device-struct: B & T device tree BIE M. BT =Ll OF_DT_BEGIN_NODE #:&
Fh, REEZBRETRNEF. IRTREEMN, FALRERRTRNEY, STMBMHEU
OF_DT_PROP f3&E s, ERERHREATRFHNFTR, FHtBZEL OF_DT_BEGIN_NODE
#2h, LLOF_DT_END_NODE 4%, ®EUIRE OF_DT_END friniR R4 R,
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SIENEM, En% OF_DT_PROP Zf5, H—1 32 iMI¥IE5rEE 4B FREMRIERT of_dt_string
Siciaitit %0 byte BU5, ZPTURAXMEE, RRAERSTREBERZERNEM
¥R, tbd compatible. reg &, XETHoMNBMOR—NMERER, BARETEN, X
B—1Mm%E, RIEEEE of_dt_string BIBI-MA, 7E of_dt_string FREEREF—MDEME
ALY, BFFRE block & A8,

4.4 RNZE B API

4.4.1 of_device_is_compatible

[

[ int of_device_is_compatible(const struct device_node *device,const char *compat); ]
B ¥{ER

FIBTIRE4E =B compatible BMEREE S compat IEENFRIHR. H"IKE)EHF 2 NHZ MK
BRI R, XLEERE.dts XHFIKER compatible B4 & =# NIRS) OF ILEZTR, AtbIREhE] LA
#1d Bootloader {51%45 A% Device Tree RRVEIELE By compatible B UBE REEW—H

R, MMEERENIRERALEGTIRENE,

4.4.2 of_find_compatible_node

[RE

struct device_node *of_find_compatible_node(struct device_node *from,
const char *type, const char *compatible);

ERER{ER

1RHE compatible B1%, FK1518& 4=, B Device Tree MFAEMIREE R, BEMWNE SR
B, compatible B4 SAREAVIMASINILE, KZHIERT, from. type /5 NULL,

4.4.3 of_property_read_u32_array

i)

int of_property_read_u8_array(const struct device_node *np,
const char *propname, u8 *out_values, size_t sz);

int of_property_read_ul6_array(const struct device_node *np,
const char *propname, ul6 *out_values, size_t sz);

int of_property_read_u32_array(const struct device_node *np,
const char *propname, u32 *out_values, size_t sz);

int of_property_read_u64(const struct device_node *np,
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l const char *propname, u64 *out_value); J

BRER{ER

RENKELE R np BRI propname, AR 8. 16, 32, 64 UEAHENEM. T 321
AERESFH, RFEARZ of_property_read_u32_array().

4.4.4 of_property_read_string

i

int of_property_read_string(struct device_node *np,
const char *propname, const char **out_string);

int of_property_read_string_index(struct device_node *np,
const char *propname, int index, const char **output);

EKEER
FIEENFREREN, FEERFABHARMEFNE index N FRHH,

4.4.5 bool of_property_read_bool

i

static inline bool of_property_read/bool(const struct device \node *np,
const char *propname);

IR 1ER
WMRIGELE R np 38 propname B, JR[E] true, TNR[E false, —fBATFHRETEMHRS
FEo

4.4.6 of_iomap

[F&
[ void __iomem *of_iomap(struct device_node *node, int index); ]
¥R

BTG RS S HEHTIRENEFEXIEIR ioremap(), index EREFEERMNZERS|, BREESMN reg B
MEZE, #Ed index ﬁj_-g ioremap NEM—E, RE 1EHER, index 790, XKH Device
Tree 5, ARERI&K&EIREHET of_iomap() #1TIREY, MABEIESEHY ioremap,

WRIFRE © HiBEERIRRNBMRAR. RE—IRF 70



@LW/MER

XHEER: W

4.4.7 irq_of_parse_and_map

i

[ unsigned intirq_of_parse_and_map(struct device_node *dev, int index);

e/

¥R {EF

B Device Tree S FIRERIFUTS, PR ERM.dts FRY interrupts BIEETEFEIS, HigE

AT Z 1T, index I8EFHINERS|S,

4.5 Device tree fitE demo

B pinctrl 29f1:

soc@01c20000 {
compatible ="simple-bus";
#address-cells = <1>;
#size-cells =<1>;
ranges;
pio: pinctrl@01c20800 {
compatible = "allwinner,sun50i-pinctrl";
reg = <0x01c20800 0x400>;
interrupts =<0 11 1>, <045 1>, <0 16 1>, <0 17 1>;
clocks =<&apbl_gatés 5>;
gpio-controller;
interrupt-controller;
#address-cells=<1>;
#size-cells = <0>;
#gpio-cells = <6>;
uart0_pins_a: uart0@0 {
allwinner,pins = "PH20", "PH21"; /& & EEAZIHMpin
allwinner,function = "uart0"; //ER&F

allwinner,drive = <0>; /R EIRENS]
allwinner,pull=<0>; [[RELETRL
allwinner,data=<0=; PR EFIERE

It

b
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5.1 5|

5.1.1 (g5 HK

7748 Device Tree ERE. &FIREHENAIFREN Device Tree BRBEERERNS, LA BEHEE Device
Tree LB SER A2,

5.1.2 RiE5458135

Ri&/4EREE R ¥R 15 BE

DTS Device Tree SourceFile, I&&HRES 4
DTB Device Tree Blob File, &8 ¥ &I~
sys_config.fex Allwinner Ec&32

5.2 &R

Device Tree @ — MR HRISIBLEM, AILUIBMARXRAR RBRA—FNEER, AJUEM
BEERARRD, WZATLORFXER, HIRIEECRAE Linux RiZHH platform_device %,

5.2.1 15IRTNEETTER

Device Tree 2% T R3EH hardcode AU HW EC &5 B ax NBIRZAB S L, HERT arch/
arm64 FRENTTREE, FRFEIN BHUELET driver %, FARIZEM mainline ker-
nel BYFLSE,

5.2.2 lHXAKRIENTAE
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Ri&/4EREE ARFRI5 R
FDT #RAIL PowerPC #1, ATIENAZARE && B\, PowerPC F

809FZ R, #HT Standard for Embedded Power
Architecture Platform Requirements (ePAPR) #xfE, RULT
Open Firmware B9, £ U-boot 5INT RFI&& FDT 1%
O, EE—18IRA FDT blob S SIERFEHEEIERLEA
%o

DTS device tree FEXf, B2RAFEEREE. YT 32bit Arm 5243,
dts X 7Z7E arch/arm/boot/dts B&R . XtF 64bit Arm 38
¥, dts XEEEMIE arch/arm64/boot/dts BRR T XFF
Tina3.5.1 Xz fghk4ds, ={#A device BR T board.dts, Bl
device/config/chips/chip/con figs/{borad}/board.dts.

DTB DTS # DTC 4wi¥ /g —# & XA Device Tree $#1R, BIH Linux
RAZERMT, FHAEERRHEBEHRERER.

5.3 dfEEcE

5.3.1 EEEXHHIE

REWXM, FRERERZBEIER T

o ARMVT 2, dts XHEFEMRIZEY arch/arm/boot/dts/BRo
e ARMV8 Z2MF, dts XM EEARZEY arch/arm64/boot/dts/B R,
o RISCVZEMTR, dts XHMEBETERIZM arch/riscv/boot/dts/B Fo

SFF Tina3.5.1 &2 fahidss &1 device BE FHY board.dts, BD:

( device/config/chips/${chip}/configs/${borad}/board.dts )
lunch EZFRAARE, AIUERRESSCHRIIZER:

(s )
EMINRABIRER, ERWHE chip, 7 lunch #FAFRZE, SHFTE:

(( TARGET_CHIP=xxx )

9, TARGET_CHIP=sun8iw18pl, MIMEA sun8iwl8pl FkMIEZE X o

SIRZ CHIP FFLENIS BB 210, mIFNZNHEERSHITRIE, EMPBEIXHE. THEHE,
FEEE sys_config, EMREBNZER,

E$T 84S, B scripts/pack_img.sh &, do_ini_to_dts BR#GH{ TR IR,
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F Tina3.5.0 RZAIRA, MNREFEFBNIRER, MWRLERAAERZNKEN, KEN
&, NERBARILEN,

i cowbell-perfl 5%, &% sun8iwl8pl-cowbell-perfl.dts, MRFLAER], FLEA sun8iwl8pl-
soc.dts.

XFF Tina3.5.1 X2 fghkads, =M device BR T board.dts, BD:

[ device/config/chips/${chip}/configs/${borad}/board.dts ]

5.3.2 fEEXHXF
5.3.2.1 FTFTE sys_config.fex EE1ER
YAREFTE sys_config.fex B, —ZEREE A USER MBS (ML sun50iwlpl F&AH):

o SOCRECEXM: EXT SOCKEE, WNG&EEF. FUTEZIR, WE sunS0iwlpl.dtsi[ll.
o board REEEXMH: EXTIREREE, B2 —LIREERER, WESun50iwlpl-tl.dtsi

HIENE:
SunSohw 1pt-clkadts
Sun S0 pl-pinetd. dts q
iy
sUnS0pdadts —J
( sun 50w pl-t1.dis “} {_sunsnlwipi-perﬂ.dts} [_ sun50lw1p1-socdts }
{ sunsolw1pi-t1.dth 0 {:sun 50iw1p1-perfi.dth G ( sunSOiw 1p1-socdth O
5-1: RIFTE sysconfig IR E L5
(0 3588
3, FHEEPF sun50iwlpl.dts, .dts 5.dtsi FIXFITETF dtsi 2 dts ARG, A dts @ dtsi BIF, E432H
HARE™BEX 5.

FEIARIS ABIF, BRT=ZNARNKENEERES, HP:

o BPMHRAtb X, &FiTF sun50iwlpl-board.dtssun50iwlpl—{board}.dtsi X B & sun50iwlpl.dtsi,
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% board RELEXHIR soc KELEXHHIERT RWERZE 4R, Board KECEXHHEM
BEaXEE soc ZHHEREREME,

o EIRA sun50iwlpl-soc.dts KRR sun50iwlpl-tl.dts 5 sun50iwlpl-perfl.dts —#%, #ZET
board Bt B X, ZEBXHENX N—MEBEAMN board BBEEX M, TEANTHLEZTFBIERN
AR, ZRBEENZ linux-3.10/arch/arm64/boot/dts/BER T ENXZF A ZER board REZEX
%, WREMXHFNIER, NIZHEFRE, LKA sun50iwlpl-soc.dts, ERNZEFHER
B board RECEX . JF: Tinal.h.l RZ/EHIkRA, 2 dts BiE, T %7 device/config/
chips/chip/con figs/{board}/board.dts

5.3.2.2 7F7% sys_config.fex BEER

H7E7E sys_config.fex BY, —RENECE R LEIE="25% (LA sun50iwlpl & Hfl):
o SOCRECEXMH: EXT SOCKEE, Wig&EbEtH. PUTEZRIR, WE sun50iwlpl.dtsio

o board REEEXM: EXTIREEE, B8 —LIREERES, NE sun50iwlpl-tl.dtsi
o sys_config.fex BEXMH, NABEFERMEN, kit board KELE. soc RECEH .

SunS0w 1p lclidts
SunS0m pl-pinetd. dts q
#

~EENE:

5%

sUnS0hw1p ladts

ds

E sunS0w1pl-t1.des } E sunS0Iw1pl-perf dts I { sunS0Iw 1 pl-socdts }

1 Ly

{_ sys_conflg fex| t1) j L sys_conflg.fex(perf1) _} Lsys_cnnﬂg.r’ax{ntl'eﬂ_]
(sunsnlwlpl-tldﬂzﬁ {sunmlwlpl-p-erl’ldth@ { suns0iw1pl-socdth g

5-2: 121E sysconfig IR E 451

U RI8 MElF, LEERRT=1"AENSENEERES, 4

o BPNARAtb X, BEEA sys_configfex ELEERE, RN F sun50iwlpl-board.dtssun50iwlpl—{board
X B & sun50iwlpl.dtsi, sys_config.fex BEEXHHILELRIIERE, sys_config.fex BR device-
tree XHEEFEREDAY, sys_config.fex WECEMAB=E#E board KECE X4 E soc &
A B SIS AV ECE T _E 2,

WEAFRE © BRiBeERHRRNERAE. RE—TIF 75



@LWIMIER
' MR

o E/RA sun50iwlpl-soc.dts XHFER sun50iwlpl-tl.dts 5 sun50iwlpl-perfl.dts —#%, #E
F board BeEX M. ZEEEXMHEX A—MIBARN board EEEX M, TEANTHIERFZIE
AR, EBERX linux-4.4/arch/arm64/boot/dts/sunxi/BER FENXZ P A XM board £&
FEEX M. MNREMXEFREBER, NZmZNIZE, MEKA sun50iwlpl-soc.dts, {ENIZE
FAZEM board KELEX . 7F: Tina3.5.1 RZEMkRE, HE dts BicE, E#EE7T device/
config/chips/chip/con figs/{board}/board.dts

5.3.2.3 soc &ECEXHS board KELEXHF

soc RECEXHS board RELEXHHZE dts BBE XY, NFHEIEET mBEARGEEFEEES X
o, Alt, EEWEEHIHDXENEHABZARIHRLIE, FH1—REEFRMHER:

o —figith, soc RECEXHRFAHEE, board REBEXHREFERLER, NRAHRERT
ENFELE, N—RF2ED board FECEXHEL AT, BARFE board FECEXHH
BIBMBERNBENT R, MTEFEERNR, LRXENEGHANZE: B MNECEXHRARER
BUHESRBISRANEKREXH, EHTEREMEED; BENENE, WLSEE board KEC
BEXHHEMERE, Bl board B soc KiEEEMEEDL, W F;

SOCREN :
/4
soc {
thermal-zones {
Xxx {
aaa="1"
bbb ="2";
}
}
1
}
board4REX :
/
soc {
thermal-zones {
XXX {
aaa="3";
ccc="4"
1
}
1
}
RAER:
/4
soc {
thermal-zones {
XXX {
aaa="3";
bbb ="2";
ccc="4"
}
}
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}
}

o MR soc FREMNAHEET ZREH N HAENTHRER, BEAXMAHREENEMSGER
%, BEREEERK, BBAFKNZEETE board RECEXHH, fEH/delete-node/iBAIMIER soc £k
WECE, HEMEX. WT:

SOCERE N :
/1
soc {
thermal-zones {
XXX {
aaa="1"
bbb ="2";
}
}
}
}

boardkEX :
/1
soc {
/delete-node/ thermal-zones;
thermal-zones {

XXX {
aaa="3";
ccc="4";

}

}
1
}
REER:
/1
soc {
thermal-zones {

Xxx {
aaa="3";
ccc="4";

}

}
1

}
TIBRTS mAVIEEIA T

[ /delete-node/ TEE; ]

EEFTEMNEEE: (1) /delete-node/5TH AR ZEETIR,
(2) MRTRPEHRUHER, TREELEEM L,
PR E EAIBEID T

( /delete-property/ Bi£%; )
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5.3.3 fid& sys_config.fex
IEEEEEEEET T T
[parent] — /
parent_used =0
_ Ta, WNERER |
[parent/Vdevice] — | TR

Vdevice_used
Vdevice_prop
Vdevice_gpiol
Vdevice_pinl

Vdevice_pin3

0 /
“abca” |

1§t GPID

port:PB01<1><default><defaut><defaults ™

= port:PB02<2><default><defaul t}{default:;f,_

T RPN

= port:PB03<2><default><default><default>

5-3: sysconfig Bt &

5.3.4 BigHE device tree

Vdevice: vdevice@0{ (BED0(1)): (GER(R2))
compatible=" allwinner,sun50i-vdevice” ;
device_type=" Vdevice’’; (3#IL(3))
pinctrl_name=" defadlt” ; (3¥£D0(4))
pinctrl_0=<&vdevice_pins_a>
test_prop=" adb’ (#0(9))
status=" okay” (=)

5

FE:

) label, ItAEFHTS sysaconfig.fex FHE—H
) TREF.

) HEBMRTIGEXE, K5 label —H,

) FEREM, AXPINERE,

) EREM,

)

Bl%, ARERREEEEM.

H

pi]
E

45

5.4 Ok

Linux R4 A device tree 321 T #R/ERI APl 20,
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XHEER: W

EENIZIZEM device tree O, W15 Linux RAIRHAY device tree 32O, B1E5BF
PRF LU LS

#include<linux/of.h>
#include<linux/of_address.h>
#include<linux/of_irq.h>
#include<linux/of_gpio.h>

5.4.1.1 irq_of_parse_and_map

el N
BRI £ R B unsigned intirq_of_parse_and_map(struct device_node
*dev, int index)
S8 dev: EEIFHHISHNEE,; index: dts BT interrupt
BMERS,
R[o] WNRABMTERTN, REIFETS, BNRE 00
DEMO:
BltimerT s BIF:
DtsECE :
A

timer0: timer@1c20c00 {

interrupts =<GIC_SPI 18 IRQ_TYPE_EDGE_RISING>;

Bg
bg

XA ER
static void __init sunxi_timer_init(struct device_node *node){
intirg;

irq = irq_of_parse_and_map(node, 0);
if (irqg <= 0)
panic("Can't parse IRQ");

5.4.1.2 of_iomap

el N
BRI ER A void __iomem *of_iomap(struct device_node *np, int index);
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%5 NA
S np: EMSTAFEMNIRET S, index: dts BXHHTm reg B
BER5];
IR[g] WNRBRESALTN, R[E] 10 memory BIEEIAMAE, FMIRE] NULL,
DEMO:

KUtimerTs S AGIF, dtsEiE:
A

timer0: timer@1c20c00 {

.r.ég =<0x0 0x01c20c00 0x0 0x90>;

k

5

RltimerfilF, WaplidmAEs:
static void __init sunxi_timer_init(struct device_node *node){

timer_base = of_iomap(node, 0);

}

5.4.1.3 of_property_readzu32

el =
BRI ER R A staticinline int of_property_read_u32(const struct
device_node *np, const char *propname, u32 *out_value)
B2 np: BEREEMHERNT R; propname: BMHR;
out_valte: BME
iR [E] WNEREVERTN, 1&[E] 0,
DEMO:

[/ timerTi R ABIF, dtsEEERIF:
A
soc_timer0: timer@1c20c00 {
clock-frequency = <24000000>;
timer-prescale = <16>;
13
L
[/ timerTi S A6IF, REhIREXclock-frequency B MHEERIBF:
int rate=0;
if (of_property_read_u32(node, "clock-frequency", &rate)) {
pr_err("<%s> must have a clock-frequency property\n",node->name);
return;

}
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5.4.1.4 of_property_read_string

eyl e
BRI EY static inline int of_property_read_string(struct device_node
*np, const char *propname, const char **output)
S8 np: MEREEMENTS; propname: BMYEFR; output:
FARAZ R 6] F 17 &
IR[g] WREVERLLN, R[E]0
IhaEEEIR ZERHATFRRTRHPESEE. GErOEMERNFRR)
DEMO:
//51aN3KRBYstring-propfI/E (&, DtsicE:
A
soc@01c20800{
vdevice: vdevice@0{
mstring_prop ="abcd";
b
i
b
(AN
test{
const char *name;
;r.r =of_property_read_string(np, "string. prop", &name);
if WARN_ON(err))
return;
}

5.4.1.5 of_property_read_string_index

%5 N4a

BRI EY static inline int of_property_read_string_index(struct
device_node *np, const char *propname,int index, const char
**output)

B2 np: AMERENEMEMNTI = Propname: BMER; Index: AR
R ECBTE dts FEM N propname BB, Output: FRER
IR [B]F 5 B

{El WREERLTN, R[]0,

Ihgefak ZRBATFRETDAFTENEE. EHXNEMEAFRR) .

DEMO:
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//5IaN3KRBYstring-propI/E &, DtsiEE:
A
soc@01c20800{
vdevice: vdevice@0{

string_prop ="abcd";
g
I
L
(AN
test{
const char *name;

if (WARN_ON(err))
return;

err = of_property_read_string_index(np, "string_prop", 0, &name);

5.4.1.6 of_find_node_by_name

251 A
BRI EY extern struct device_node *offind_node_by_name(struct

device_node *from, const char *name);

28 Clk T FHRERIBS FRAIIR;  From & KI5 = FFIa1kEE Name:

PEEHRTRNET

g, KBERE null

1R [E] AR, REITI
IhgekEiR TZ PR ES F T 3RENE TE B FRAY TS o
DEMO:
//FRERZ F AvdeivcelI T 5=, dtsEiB
A
soc@01c20800{

vdevice: vdevice@0{

string_prop = "abcd";
k
k
L

FIRARBHEL:
test{
struct device_node *node;

node = of_find_node_by_name(NULL, "vdevice");
if ('node){
pr_warn("can not get node.\n");

k5
of_node_put(node);

}
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5.4.1.7 of_find_node_by_type

251 B
BRI EY extern struct device_node *of_find_node_by_name(struct
device_node *from, const char *type);
2 clk: FREMRHEE; From: MEBDNT SRR type: 18
EERT A device_type BEHNFERH
1R [E] WRTN, REITREME, KKIRE] null
IheEE IR Z R E T IREIEE device_type FYTI s,
DEMO:
//FRERZ FAvdeivceMI T2, dtsEiE,
A
soc@01c20800{

vdevice: vdevice@0{

device_type = "vdevice";
string_prop ="abcd";

k
k

L

FIRARB I EL:
test{
struct device_node*node;

node = of_find_node_by_type(NULL, "vdevice");
if ('node){
pr_warn("can not get node.\n");
}.

of_node_put(node);

[ }

5.4.1.8 of_find_node_by_path

el N
BRI EUR T extern struct device_node *of_find_node_by_path(const char
*path);
S path: BIIEEREERTR;
IR [E] RPN, RET R, KBORE null,
TheesaiR Z R FREEE B IEA T o
DEMO:
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/FRERZ FAvdeivceMI T &=, dtsEiE,
A
soc@01c20800{
vdevice: vdevice@0{

device_type = "vdevice";
string_prop ="abcd";
L
k
L

FIRAB R EL:
test{
struct device_node *node;

node = of_find_node_by_path("/soc@01c2000/vdevice@0");
if ('node){
pr_warn("can not get node.\n");
I

of_node_put(node);

}

5.4.1.9 of_get_named_gpio_flags

eyl N4
BRI EREY int of_get_named_gpio_flags(struct device_node *np, const
char *propname, int index, enum of_gpio_flags *flags)
S8 np: BEHREE GPIO BT = propname: 8% GPIO 58
BIE M Index: B4 propname REMEMZS| Flags: B¥kTE
1 gpio B9 flags
IR[E] NERALTN,/ iR [E] gpio RS, flags 17K gpio BLBEE, KMUR[
nullo
IhaetdiR ZRE R T IREEE B R gpio B R
DEMO:
[/FREREF AvdeiveelI TR, dtsEE.
A
soc@01c20800{
vdevice: vdevice@0{
d;e.\./ice_type ="vdevice";
string_prop ="abcd";
k
k
L
BIRARD B,
test{

struct device_node *node;
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node = of_find_node_by_path("/soc@01c2000/vdevice@0");
if (Inode){
pr_warn("can not get node.\n");

I
of_node_put(node);

}

A
soc@01c20800{
vdevice: vdevice@0{

test-gpios=<&pio PA11110>;
k
13
k

static int gpio_test(struct platform_device *pdev)

{

struct gpio_config config;

node=of_find_node_by_type(NULL, "vdevice");
if('node){
printk(" can not find node\n");
}
ret = of_get_named_gpio_flags(node, "test-gpios", 0, (enum of_gpio_flags *)&config);
if (Igpio_is_valid(ret)) {
return -EINVAL;
}

5.4.2 sys_config &[] &&dts $ER5Y

5.4.2.1 FNFEAD

script API:
script_item_value_type_e script_get_item(char *main_key,
JRE char *sub_key, script_item_u *item);
EF B FRENFRET, RFRANE (ZZOUE2IRGF
HAVER) ,
dts API:
dts inEROZFBITRMENSR, REEME (BRFEA
WiRA BEEMESER)
[RE int of_property_read_u32(const struct device_node *np,
const char *propname, u32 *out_value)
EF REEME, ERATEEENRBEHE,
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dts IEROZFBI T RMERR, REEME (BREEM

WiRA EREMLEEER)

JRE int of_property_read_string(struct device_node *np, const
char *propname, const char **out_string)

R REBME, ERATEMEANFRS.

JREY int of_get_named_gpio_flags(struct device_node *np, const
char *list_name, int index, enum of_gpio_flags *flags)

EF SREX GPIO 15 2.

5.4.2.2 FREXERT GPIO FlI&R

script API:

JRE

int script_get_pio_list(char *main_key, script_dtem_u **list);

(i

FREXNERT GPIO %5,

dts API:

WEATEXS Rz O

5.4.2.3 FEEEHE

script API:

JRE

unsigned int script_get_main_key_count(void);

1B

IREXEREE,

dts API:

WEAEXS Rz O,

5.42.4 FREEEBF

script API:
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char *script_get_main_key_name(unsigned int

REY main_key_index);

ER BEFERRS|S, KRNERBF
dts API:
WA N3,

5.4.2.5 FIEEREEFE

script API:
JRE bool script_is_main_key_exist(char *main_key);
EF3 Fltr FRESF .

dts API:

WieA

dts FER OSSR R S 7.

struct device_node *of_find_node_by_name(struct

R device._node *from, const char *name)

3 BETRETF,

[REY struct device_node *of_find_node_by_path(const char *path)

M I R R,

JREY struct device_node *of_find_node_by_phandle(phandle
handle)

EF BT T = phandle B 1%,

[RE struct device_node *of_find_node_by_type(struct
device_node *from, const char *type)

R BT T = device_type B4,
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5.5 #OEAKF

5.5.1 BRE LR

TRERTI&& vdevice 1F sys_config.fex 5 dts FRECE, RmHEER A —#, BLIAITHEE

BEFENH.

dts:

7
device configin dts:
A
soc@01c20000{
vdevice@0{
compatible = "allwinner,sun50i-vdevice";
device_type="vdevice";
vdevice_0=<&pio111110>;
vdevice_1=<&pio 121110>;
vdevice-prop-1=<0x1234>;
vdevice-prop-3="device-string";
status = "okay";
5
i3
3

sys_config.fex:

Bi~bank, PA=0, PB=1..LAt3EHE

device config in sys_config.fex
[vdevice]
compatible ="allwinner,sun50i-vdevice";
vdevice_used 351
vdevice_0 = port:PB01<1><1><2><default>
vdevice_1 = port:PB02<1><1><2><default>
vdevice-prop-1 |=0x1234
vdevice-prop-3 = "device-string"
*/
BiBA: GPIO_IN/GPIO_OUT/EINT XA TMEES X, PIN RAFINCE, &% pinctrl EHH
BASZ 1,
vdevice_0=<&pio111110>;
| e o
NESSt LT
| — 1Rz
[ 1] SAZE, 0-GPIOIN 1-GPIOOUT..
[] pin bankAfR#5.
I
|

e~ pio, BFcpusEM&r_pio

BiRTF, HYsys_configFHEE

5.5.2 FNNEREHE

@i script #0:
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#include <linux/sys_config.h>
int get_subkey_value_int(void)
{
script_item_u script_val;
script_item_value_type_e type;
type = script_get_item("vdevice", "vdevice-prop-1", &script_val);
if (SCIRPT_ITEM_VALUE_TYPE_INT !=type) {
return -EINVAL;
}

return 0;

}

@i dts 30

#include <linux/of.h>
int get_subkey_value_int(void)
{

intret;

u32 value;

struct device_node *node;

node = of_find_node_by_type(NULL,"vdevice");
if(!node){
return -EINVAL;
1
ret = of_property_read_u32(node, "vdevice-prop-1", &value);
if(ret){
return -EINVAL;
}

printk("prop-value=%x\n", value);

return 0;

5.5.3 FRMFHERERMEE

@I script &0

#include <linux/sys_config.h>
int get_subkey_value_string(void)
{
script_item_u script_val;
script_item_value_type_e type;
type = script_get_item("vdevice", "vdevice-prop-3", &script_val);
if (SCIRPT_ITEM_VALUE_TYPE_STR!=type) {
return -EINVAL;
}
return 0;

}

B dts #0:
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#include <linux/of.h>
int get_subkey_value_string(void)
{

int ret;

const char *string;

struct device_node *node;

node = of_find_node_by_type(NULL,"vdevice");
if('node){
return -EINVAL;
}
ret = of_property_read_string(node, "vdevice-prop-3", &string);
if(ret){
return -EINVAL;
}

printk("prop-vlalue=%s\n", string);

return 0;

5.5.4 3XEY gpio B1%{E

@I script &0

#include <linux/sys_config.h>
int get_gpio_info(void)
{
script_item_u script_yval;
script_item_value_type_e type;
type = script_get/item("vdevice", "vdévice 0", &script_val);
if (SCIRPT_ITEM_VALUE_TYPE_PIO!= type) {
return -EINVAL;
}

return 0;

}

B dts #0:

#include <linux/sys_config.h>
#include <linux/of.h>
#include <linux/of_gpio.h>
int get_gpio_info(void)
{
unsigned int gpio;
struct gpio_config config;
struct device_node *node;

node = of_find_node_by_name(NULL,"vdevice");
if('node){
return -EINVAL;
}
gpio = of_get_named_gpio_flags(node, "vdevice_0", 0, (enum of_gpio_flags *)&config);
if (!gpio_is_valid(gpio)) {
return -EINVAL;

WRIFRE © HiBEERIRRNBMRAR. RE—IRF

90



@LW/MIER
XHEEE: W

}
printk("pin=%d mul-sel=%d drive=%d pull=%d data=%d gpio=%d\n",
config.gpio,
config.mul_sel,
config.drv_level,
config.pull,
config.data,
gpio);
return 0;

}

5.5.5 T =

@i scritp #0:

#include <linux/sys_config.h>
int check_mainkey_exist(void)
{
int ret;
ret = script_is_main_key_exist("vdevice");
if(ret){
return -EINVAL;
}
}

B dts 20

int check_mainkey_exist(void)
{
struct device_nodenode_1, *node_2;
/* mode 1%/
node_1=of_find_node_by_name(NULL,"vdevice");
if(Inode_1){
printk("can not find node in dts\n");
return -EINVAL;
1
/*mode 2 ¥/
node_2 = of_find_nodenby_type(NULIs"vdevice");
If(!node_2){
return -EINVAL;
}

return 0;

5.6 Hfth

5.6.1 sysfsi@&T =

device tree 2f#f dtb XfEHr, H1E/sys/devices BR FoEMINIEE TR, HYSHZ M0
nF:
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5.6.1.1 “Ejrihht. HRR”

TRBEMNERE “Srotthit. =K , B4 1c28000.uart. 1f01400.prcmo

FER X Fh T m B IEE, 1E device tree BT AEERE reg B,

uart0: uart@01c28000 {
compatible = "allwinner,sun50i-uart";
reg = <0x0 0x01c28000 0x0 0x400>;

prcm {
compatible = "allwinner,prcm";
reg = <0x0 0x01f01400 0x0 0x400>;
15

5.6.1.2 “PRB.HS

TREMNEHE “DRB. /S , B0 soc.0. usbc0.5,

R T R B HIRE, 7E device tree BT SECE LA reg Bt

soc: soc@01c00000 {
compatible ="simple-bus";

usbc0:usbc0@0 {
compatible ='"lallwinner,sunxi:otgmanager";

YRS BIRIRTE device tree HRIHINIRFEM 0 HFi64RES, SHBEIIXE—IT R,
WMsoc TEEE I NEMM, FRURSE0, MusbcO 25 6 NEMM, FRLUES

ﬁmﬁﬁibﬂ 1,

device tree ZFRLAX A, EE N device tree PAFRERB TR, FIEE@EL BEoititaE
HERXDXEREL TR, A USIAZNEEILIAE:
arm64_device_init()
->of_platform_populate()
->of_platform_bus_create()
->of _platform_device_create_pdata()
->of_device_alloc()
->of_device_make_bus_id()
of_device_make_bus_id()
{
reg = of_get_property(node, "reg", NULL);
if (reg) {
dev_set_name(dev, "%lIx.%s", (unsigned long long)addr, node->name);
return;
}
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XAABR: WE
magic = atomic_add_return(1, &bus_no_reg_magic);
dev_set_name(dev, "%s.%d", node->name, magic - 1);
}
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NBEFRMNES Device Tree LB E BB E AT

6.1 JiXIfIR

Kernel Menuconfig fig&

Device Drivers-->
Device Tree and Open Firmware support-->
Suppot for device tree in /proc

6.2 Build FHER

Tina5.0 Linux4.9 R A EARSEZET,

6.2.1 3R

P tina IRER THHIT make a8%, HITRIZEIHFRITHIE, ZEHESERL device tree B 3!
XfFo
XEXHRFRE:

[ out/<AZEZ F>/compile_dir/target/linux-<75 & F>/<AiZkik4~>/arch/arm/boot/dts ]

P sitar AEAH:

(R6FR)
1.sun3iwlpl-sitar-soc.dtb
2.sun3iwlpl-sitar-pd4.dtb
3.sun3iwlpl-sitar-mic.dtb
3.sun3iiwlpl-sitar-cuckoo.dtb

XL T 1F TE: out/ sitar-{board} /compile_dir/target/linux-sitar-{board} /linux-3.10.65+/
arch/arm/boot/dts B&Z i1

XAPERAY dtb XX R A linux-3.10.65+/arch/arm/boot/dts WEEEE 8, FE1E sys_config.fex
FEEER.
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6.2.2 BEEIERER

BE b KEEFERENGZE (FEtinaiREXRTHAN)
LA R6 SR A

.Jlichee/linux-3.10/scripts/dtc/dtc -1 dtb -O dts -0 output_sunxi.dts \
.Jout/sitar -{board} /compile_dir/target/linux-sitar -{board} /linux-3.10.65+/arch/arm/boot/dts /sun3iwlpl-soc.dtb

BRMT H SR AY output_sunxi.dts X EEMEE, IR lichee/linux-3.10/arch/arm/boot/dts FIAZE
EERE—H.

6.3 Pack FiER

6.3.1 Haith XX ik

FBFTE tina IRE R TIT pack 8%, WITHTEEREHIIE, Zoh{ESERMR dtb SXH:
L R6 & A5
sunxi.dtb fFH7E out/sitar-{beard}/image.

XN EE sunxidtb' X & € & lichee/linux-3.10/arch/arm/boot/dts/ M EC B = B, X8 &
sys_config.fex BR &S 2.

(1 388
Tina5.0 R ZfGhR4s, device tree B Zi#FISX 4 7ZiXE out/{chip}/{board}/openwrt/sunxi.dtb

6.3.2 BEEERER

&E dtb BEE RIS
I LU R 4RI%, MERELRY dts AL dtb.

I R6 F& Al

[ .lichee/linux-3.10/scripts/dtc/dtc -1 dtb -O dts -0 output.dts ./out/sitar-${board} /image/sunxi.dtb ]

FRATHSRAY output.dts XEEEMIEL, IR lichee/linux-3.10/arch/arm/boot/dts/HIEEE 5 B
TE—H, HABLEESE sys_config.fex B,

AN pack BIESR, ZRFWIF—1, HHE:

((out/75%/image/.sunxi.dtb )
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(0 388
Tina5.0 R Z/EhRZs, device tree BI=i#HIX {725 E] out/{chip}/{board}/openwrt/.sunxi.dts

6.4 Z4REh boot FiE

% firmware T# Z target device ZJ5, target device BEhE uboot FIBYE, WATUEZE dtb A
BiER.

£ uboot BIEHI BRI
(fdt--help )

A LAEE uboot IRERYRILIEER. BeR dtb BYAIE:

fdt - flattened device tree utility commands

Usage:

fdt addr [-c] <addr> [<length>] - Set the [control] fdt location to <addr>

fdt move <fdt><newaddr><length> - Copy the fdt to <addr>and make it active

fdt resize - Resize fdt to size + padding to 4k addr
fdt print <path> [<prop>] - Recursive print starting at <path>
fdt list <path> [<prop>] - Print one level starting at <path>

fdt get value <var> <path> <prop> - Get <property>and store in <var>

fdt get name <var> <path><index> - Get name of node <index> and store|in <var>

fdt get addr <var> <path><prop> - Getstart.address of <property> and store in <var>

fdt get size <var> <path> [<prop>] - Get size of [<property>]or num nodes and store in <var>

fdtset <path><prop>[<yal>] - Set <property> [to <val>]

fdt mknode <path> <node> - Create a newnode after <path>

fdtrm  <path>[<prop>] - Delete the node or <property>

fdt header - Display header info

fdt bootcpu <id> - Set boot cpuid

fdt memory <addr> <size> - Add/Update memory node

fdt rsvmem print - Show current mem reserves

fdt rsymem add <addr> <size> - Add a mem reserve

fdt rsymem delete <index> - Delete a mem réserves

fdt chosen [<start>'<end>] - Add/update the /chosen branch in the tree
<start>/<end> - initrd.start/end addr

fdt save - write fdt toflash

wARLban:

fdt print -FTENERRIG &

fdt printf /soc/vdevice —¥TEND “/soc/vdevice” BRIZTHEERES,

fdt set /soc/vdevice status "disabled" --I&E “/soc/vdevice” TFstatusEERIEME,
fdt save --fdt setZ [EEEHITIdt saveA BEEIEE NflashiR7Z.

6.5 R4BTh kernel FiiER

RiZBEZE T CONFIG_PROC_DEVICETREE =y Z 5, f£/proc/device-tree XHF THXHT = A]
LUEER R dtb BB S B,
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uboot-board.dts /3 uboot M EREA R dts IREWEE, XHERFE N device/config/chips/
{IC}/configs/{BOARD}/uboot-board.dts, WK SDK FRZEETEBEIZXH, WAZRES
uboot-board.dts {&2& uboot M EZRVECE , LLETHEIRA sys_config.fex BLE X 4.

uboot-board.dts FELZFHF U TR EEN:
e power_sply: BZ&E PMU BIRHEXHER

e platform: I&E uboot FHERBIFTENELR
o target: I&E uboot PHERHY CPU S7iER%E
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ES%E, Tinalinux FEEIEH X5/,

R
\.\"’\\Ne
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9.1 BeEXHIRIZ

env.cfg RIBEARZIRZA (linux3.4 ¢ linux3.10 3¢ linux4.4) %34 env-3.4.cfg, env-3.10.cfg,
env-4.4.cfg, env-4.9.cfg, env-5.15.cfg, AFIFIELE,

Tina THEEXHRIRER LM,
Tina 3.5.0 &2z Bihkzs

Tina FANECEXXFER1Z !

( target/allwinner/generic/configs )

SR BINECE X R

( target/allwinner/xxx-common/configs )
BUEGREEXFRE:

( target/allwinner/xxxxx/configs )
Tina 3.5.1 &z fahkas:

SR BRIANECE XX RR IR

( device/config/chips/S{chip}/configs/default )

B AREEXHRE:

( device/config/chips/${chip}/configs/${borad}/linux )
(1) 3588

Tina5.0 RZGhRds, BIFEARECEXHEIZ: device/config/chips/chip/configs/{borad}/linux-{kernel-version}

MAERMKREE, BMEAEEREALETNEREXMS, REAREE, WEATHARIUNEKEX
, REAREEMOHEE, 7EA tina BAAREX M

9.2 ¥ RECEMiRA
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[iy=p1 BX

bootdelay BOEFEZDHN uboot B TTHFRRTE], 2UFb, Hlg0: 73
0 N EhINEMWZ, 3 MERF 3T, HAEHRErIREER AT #
uboot A% 1T,

bootcmd 2RIAA run setargs_nand boot_normal, 18 uboot £iRIESLPR

setargs_xxx

boot_normal
boot_recovery
boot_fastboot
console
loglevel

verify

cmd

T EIEH{EES setargs_nand, #A " update_bootcmd "

46, TEIRREHY bootcmd SHEEEAL run
sunxi_sprite_test, BILLERIASEMEAZ, MEEHITHERE
<o

=A% E bootargs. console. root. init. loglevel.
partitions, XLEEEZAZFEATIIMELEE, HA partitions
RIED X HITBIERL,

[EBBohin#ENZ,

[EBBohnEmE &4,

[EEBEINEL fastboot,

ERZNEO,

REBEWZE log K.

RERTRENZ, BRIASHITRE, BE A =no NFKRLK,
& cmd AFERN

9.3 uboot FRYER S

FA uboot B3 LATHAT env BRBLEILIEE, B, F®EFenvIMREE, EANGLU:

env print ATENF B R T &,
env set bootdelay|1 12% bootdelay A1,
env save ~REFIRTE, envsetz/FFEHMITenv saves BEEIEE AflashfRz,

9.4 ARZEIRERA N

Tina H2 T uboot-envtools {4 €1, WEHENT]:

[ make menuconfig ---> Utilities ---> <*>uboot-envtools ]

—\\
i
S
dr
o

BlfEAP=IE], AR fw_setenv l fw_printenv, Xt env #1Ti%

fw_printenv R 774!

Usage: fw_printenv [OPTIONS]... [VARIABLE]...
Print variables from U-Boot environment

-h, --help print this help.
-v, --version  display version
-¢, --config configuration file, default:/etc/fw_env.config
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-n, --noheader  do not repeat variable name in output
-1, --lock lock node, default:/var/lock

J

fw_setenv ER &

fw_setenv: option requires an argument -- 'h’
Usage: fw_setenv [OPTIONS]... [VARIABLE]...
Modify variables in U-Boot environment

-h, --help print this help.

-v, --version  display version

-, --config configuration file, default:/etc/fw_env.config
-1, --lock lock node, default:/var/lock

-s, --script batch mode to minimize writes

Examples:
fw_setenv foo bar set variable foo equal bar
fw_setenvfoo  clearvariable foo
fw_setenv --script file run batch script

Script Syntax:
key [space] value
lines starting with '#' are treated as comment

Avariable without value will be deleted. Any number of spaces are
allowed between key and value. Space inside of the value is treated
as part of the value itself.

Script Example:
netdev eth0
kernel_addr 400000
foo empty empty.émpty emptyempty empty
bar
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BT spinor —fR B =/ NFHMA B, AkDBEE TR XK sys_partition_nor.fex , 118
NEEHFHLIE, BEMNARAIRS. B, sIUA—EH, #&A nand Ml emmc, BERERS

spinor,
—AREER spinor B89, & spinand,

FEENENZ:

o I&E sys_config.fex, HEITEETHITHIMT

o & FIEERRIIRES, BN nor Eik nor BYIRES, nand Eik nand RYIREN
o % UDISK M RSS2 15, nor BRIAER jffs2, nand ZRIAEFE ext4
o EEXWNHIXHGRFZTER, nor FE mtd-utils, nand FRE e2fsprogs

BAEER AT

10.1 spinand ]t/ spinor

10.1.1 sys_config

BRI nor:

[target]
storage_type=3

BCEPTA nor B9 R/, 40 16M:

[norflash]
size =16

10.1.2 REZECE

make kernel_menuconfig --->
Device Drivers --->
<>Block devices (BX;HiEH)
Device Drivers --->
<*>Memory Technology Device (MTD) support
<*>OpenFirmware partitioning information support
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<*>SUNXI partitioning support
<*> Caching block device access to MTD devices

Self-contained MTD device drivers --->
<*> Support most SPI Flash chips (AT26DF, M25P, W25X, ...)
File systems --->
<> The Extended 4 (ext4) filesystem (EUE3ET)
File systems --->
[*] Miscellaneous filesystems --->
<*> Journalling Flash File System v2 (JFFS2) support (%)
[*] Enable the block layer --->
[1 Support for large (2TB+) block devices and files (BX;HiE)

<*> SPI-NOR device support (FtFlinux4.9, #iEX4, TEANETA HIN)

10.1.3 menuconfig idE

make menuconfig --->
Utilities --->
<*> mtd-utils (IE) --->
<*> mtd-utils-mkfs.jffs2

make menuconfig --->
Utilities --->
Filesystem --->
<> e2fsprogs(BUHIEE)

10.2 spinor #J## spinand

10.2.1 sys_config

BN spinand:

[target]
storage_type=5

10.2.2 AZECE

make kernel_menuconfig --->
Device Drivers --->
[*1Block devices --->
<*> sunxi nand flash driver

make kernel_menuconfig --->
Device Drivers --->
<>Memory Technology Device (MTD) support (BUGHEERR)

make kernel_menuconfig --->
[*] Enable the block layer --->
[*] Support for large (2TB+) block devices and files
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make kernel_menuconfig --->
File systems --->
<*>The Extended 4 (ext4) filesystem

10.2.3 menuconfig fit&

make menuconfig --->
Utilities --->
<> mtd-utils (BUH%ER)

make menuconfig --->
Utilities ---=>
Filesystem --->
<*>e2fsprogs
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E{E =R

H&*yﬁﬁﬁ ©2023 E’E/'@élu\*‘l’ﬁﬂ&ﬁiﬁﬁa/&ao 1%%_1:]]7}:2%U0

KX RNBRERUERIP, HEFNBEKE2THERHERAT ( “2F ) HEHRE
_t)J*y%Uo

AXHEEEENREFERMRRM ™, RELEPEWFA, EESUMNATFEERED.
fil. B RRJEBRISEATH I EE, BEREFUEAFH LR,

(ot

LLWINNER LLWINNER LLWNINNER
C g¢ﬂ;§\§'b\ *’I‘ *i C (R 275

é)ﬂﬁﬁﬁéuﬂﬁkﬁﬁm NEETEEEMET. ARSERAN T RPHINEES
R, Pamaik, MRS, HRESEREARE,

REFNA

BHEON~m. RSFFUENZESHKELEREROBRAE ( &) zaEENHIE
EFMFRAVLIR A PR 2B A D ™ m. RS AFIERIRER A EFr M LS fE B TEE
Wo EARNBIAERIRSRFMRMAEXREE, HREEASENERNRR, /K BTRIEER
FYUERTH (BEEFEFINEE, B, BREER) BRITFIER, 2T R,

ﬁﬁﬁﬁﬁﬁ%ﬁ RS EZ BT HmRE ARSI EMRE, AXEATERREN, WX
B, 8RR 1TEN. 2EREDELAXEFRHEBNES, EHFTHERBET2REHEIR K
ﬁ%$i&ﬁk$ﬁ%(@%ﬁ?ﬁ?@ﬁm\ﬁ%m\%%Mh%)ikiﬁmﬁ_ﬁﬂﬂ$
, @EMANT. A XERNFREKRR. (EE8MENH AR ERBAR SRR RIES A,

SR PAREE R H M5 TR F ESHERZTFEHIR~ N, FEKES RVER~mhY
HizH, AIRERERTF[E=ZFHNFFE, BEBETEE = ANFANREEXNIFR, £&EFE
BUARAMERRTREEZ S IR BRI (TR . 2EFWERERNE=
BT R ERA B EARIE BEIAEBEEMNX S,
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