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Tina XA Kconfig #l#, ¥ SDK MR#Z#HITECE,

&A%, AJLE%E Keonfig HEIRMEXTE,

2.1 tina menuconfig

Tina Linux SDK MiREBR T, $1T make menuconfig s8<8[# A Tina Linux BIEZE R,

X F BFH n
8

<> (Ry) . REZRGEREEEESF. ")

<M>(¥Z m) . REZRGEEFE, BFaE887EEGR,

< >(¥&n) | REZRGEFAIEEIR.

FEXHRFE:

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

make menuconfig EXEHNXHY, 2FREE] LARFEE X H.

2.2 kernel menuconfig

i~
Tina Linux SDK BJ#REERT, 1T make kernel menuconfig S8 A #ENI W AZWEE R
Ho

SNMAEENNHAZAERES, 3.4, 3.10, 4.4, 4.9 %, iEA XY

$¥F Tina3.5.0 RZRikRAE, BEEEXHRREFE:

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

T Tina3.5.1 RZfEh#s, BEEEREXHEREFE:

[ device/config/chips/${chip}/configs/${borad}/linux ]
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3.1 3iBA

3.1.1 X#iieA

o 1EIR GPIO FEERF . Port: i + ARNFS,
o XHH <X>=0,1,2,3,4,5....., #0twi0, twil....; uartO, uartl.....
o MHOWRNWEEMEGERZRE, BNEEREGIMNESE, *-E?ﬂﬁ@?ﬁ[ﬁﬁﬂ’ﬂ, LPrfEA

B R/ AR AR, £
o IRIEIRIBASAAZREY, LIRS M, g |

3.1.2 EEEXHFRE

EFZEM configs R, A cconfig spBk¥%id &,
Tina 3.5.0 R ZBIRRZA, BREA:

[/target/allwinner/${borad}/configs/sysiconfig.fex )

Tina 3.5.1 RZGhks, B®EHN:

((device/config/chips/${chip}/configs/${borad}/sys config.fex )

3.1.3 EEFM

X FEMA linux-5.4 RN ARETE:

BUEFEMAR (W linux-4.9,linux-4.4 BY), |7 pack MEMBITHE sys config &+ E!
dtb &, 7 linux-5.4 FANSRERKDH dtc TH, &AM sys config, FiENZA
BB E S EEBSE board.dts FIEEWF. EARERPNMFREFEE sys config.fex X (fI
i device/config/chips/r528/configs/evbl/sys config.fex); EMERTER: ITEMERIR
& sys config BLEE# boot0, uboot, optee % bin XHWLHFEEFR, HIWIFEH dram &
. uart BHE
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3.2 &%t

3.2.1 [product]

Ao & I BREIE X
version BeERhR A=
machine AFRBF
w5
[product]
version = "100"
machine = "m2ultra"
§/>\
3.2.2 [platform] g |
Ao E I BEEIE X
eraseflag EENEEER. 00 A&, 1: Bk (MXWEFIH, A%LT

B 5 0x11:58%iBkR (BFE private 2X) 0x12: FREHIIR
% (#8B3 private 27X & secure storage)

next work PhoenixUSBPro £/~ 5%RG: 1-AMUEMEIE, 2-EF, 3-%
M, 4-87F=, /5-EEB6h, 6-2F-EFRFNKNXNTTE

debug mode Uboot MEZITENE LS. 0-RFTEN, 1-FTEN

AN &7

[platform]

eraseflag =1

debug mode =1

3.2.3 [target]

FcEm EEEmE X
boot_clock BEhiE; xx Rn%/> MHz
storage_type BT %R 0:nand 1:sd 2:emmc 3:spinor 4:emmc3

5:spinand 6:sd1 -1:(defualt) BahHAERINT R
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FeEIN BEIE X
burn_key X #F DragonSN V2.0 5% sn 5

7, Bal nor MEMABRARS, E4 nor, BEEN 3. SNBERENNNTEE-1.

NN
[target]
boot clock = 1008
storage _type = -1
burn_key =1

3.2.4 [power sply]

FRE AR I '
dcdc<X> vol d cde<X> HEHREHEE ~N
aldo<X> vol a ldo<X> &R BE
dclsw vol d clsw ERigH BE
dc5ldo vol d c5ldo &R H BE
dldo<X> vol d ldo<X> 1&1Rég H EBE
gpio<X> vol g pio<X> Bt BE
i
[powefr>sply]
dcdcl vol =11003300
dcdc2_vol = 1001160
dcdc3 vol = 1001100 N
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
gpio0d vol = 3300
gpiol vol = 1800
#FEULER
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BERM = 100XXXX | RNEZBEEIREN XXXX IEENBEE, BEFTHREBFX.

BERM = 000XXXX : FREZBEBEIREN XXXX 5ENBEE, EIXEEmEFX, 58
HE RN o

BERF =0 | RRXFARBEERLFX, MERREHE,
XERBEERUN mV,

3.2.5 [card boot]

BCETN FEEIE X
logical start B RZEERBEX
sprite gpio0 K27 gpio led TECE
next work ~EFEifE 1-AMEREE, 2-BR, 3-X#, 4-8/, 5-1F
EI=E) 5
»
3
NN
[card boot]
logical start = 40960
sprite gpio0 = port:PH21l<l>xdefault><default><default>
3.2.6 [card0 boot para]
ECE I REDE X
card ctrl=0 O RBR AR SRR 0
card high speed HEERRN 0 AMEE, 1 AEE
card line 1, 4, 8 % ReILLERE, FEABRCHEEXHF
sdc_clk sdc REYFESHI GPIO EEE
sdc_cmd sdc #F<{ESH GPIO E0&
sdc d<X> sdc FHIE <X> %558 GPIO B &
P
[cardd boot para]
card ctrl =0
card high speed = 1
card line =4
sdc-dl = port:PFO<2><1><2><default>
sdc_do = port:PFl<2><1><2><default>
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sdcclk
sdc_cmd
sdc_d3
sdc_d2

port:PF2<2><1><2><default>
port:PF3<2><1><2><default>
port:PF4<2><1><2><default>
port:PF5<2><1><2><default>

3.2.7 [card2 boot para]

=

BREE X

card _ctrl=2

card high speed
card line

sdc clk

sdc d<X>

KB HI2FI%EF 2

REER 0 ARE, 1 AERE

1, 4, 8 & FRuLLUERE, EEEAKCAHRERE X
sdc EEESH GPIO ECE

sdc R#IE <X> &S50 GPIO B &

sdc_emmc rst

sdc_ex dly used

sdc io 1v8

sdc F rst 5|

w3

[card2 boot para]
card ctrl

card high speed
card line
sdc_clk

sdc_cmd

sdc_do

sdc_dl

sdc_d2

sdc d3

sdc_d4

sdc_d5

sdc_db6

sdc_d7
sdc_emmc_rst
sdc_ds
sdc_ex _dly used
;sdc_io 1v8

2
1

=8

port:PC7<3><1><3><default>
port:PC6<3><1><3><default>
port:PC8<3><1><3><default>
port:PC9<3><1>43><default>
port:PCl0<3><1><3><default>
port:PCll«3><1><3><default>
port:PC12<3><1><3><default>
port:PCl3<3><1><3><default>
portiPCl4<3><1><3><default>
port:PCl5<3><1><3><default>
port:PC24<3><1><3><default>
port:PC5<3><1><3><default>
2

3.2.8 [twi para]

FEEIN FEEIE X

twi_port Boot Y twi =234 =

twi scl Boot Y twi BB #HY GPIO ECE
twi sda Boot By twi BY¥#ERY GPIO L&

WRAFRE © HSEERERHERAE. RE—TF
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BREIE X

twi regulator

thifeE

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]

=l

BREE X

uart debug port
uart debug tx
uart debug rx
uart regulator

Boot BOEHIZHES

Boot BB %ixH GPIO A&
Boot EM#ZWHY GPIO L&
EHifcE

i

[uart para]
uart debug port
uart debug tx
uart debug rx

0

port:PFO2<3><1><default><default>
port:PF04<3><1><default><default>

3.2.10 [jtag_paga]

ACEIN

FCEINE X

jtag enable

JTAG 18E

jtag ms M RIEFREN (TMS) 8 GPIO BEE

jtag ck MK BTEhis N (TMS) B9 GPIO E2&

jtag do Mt gdE S (TDO) By GPIO E2&

jtag di MiREdE@N (TDI) B9 GPIO B2&
il

[jtag paral
jtag enable =1
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jtag ms = port:PBl4<3><default><default><default>
jtag ck = port:PBl5<3><default><default><default>
jtag do = port:PBl6<3><default><default><default>
jtag di = port:PBl7<3><default><default><default>

3.2.11 [clock]

= BREE X

pll4 pll4 B (MHz)
pll8 pll8 B $hfiZ (MHz)
pll9 pl19 BYHIZE (MHz)
pll12 pll12 B $hsfisE (MHz)

i

[clock] |
pll4 = 297 Q
pll8 = 297

pll9 = 384

plli2 = 297

3.2.12 [pm para]

AcE I REIE X

standby mode 1: ¥ super standby 0: 3%#¥ normal standby

<>\/
NN

[pm_paral
standby mode =1

3.3 DRAM

3.3.1 [dram para]
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FCEI FEEIE X

dram clk DRAM HWIBHPSRER, A MHz; ©A 24 MWERE, RIEFRSE
&F 120

dram type DRAM ##: 2 79 DDR2, 3 /7 DDR3

dram zq DRAM #ZHI28AEESE, HER RH#ITAT, BMEXR

dram odt en
dram paral
dram para?2

dram mrO

dram mr<X>

ODT BRFH A 0. FfERE 1. e, —RERT, ATHE
B, I 0

DRAM #=HI2RAEEE, BRI RH#ITIET, BDENR

DRAM £HIBAESER, BRI RHETEAT, BMENR

DRAM CAS f&, 814 6, 7, 8, 9; BEAHIRIE DRAM BIFAE
PR ERHE

DRAM #=HI2AEREE, BRI RETIHT, BDENR

NN
[dram _para]
dram clk = 648
dram type =7
dram_zq = 0x3b3bfb
dram_odt en = 0x31
dram paral = 0x10e410e4
dram para2 = 0x1000
dram mroO = 0x1840
dram _mrl = 0x40
dram_mr2 = 0x18
dram _mr3 = 0x2
dram tpr0 = 0x0048A192
dram_tprl = 0x01bla94b
dram_tpr2. = 0x00061043
dram_tpr3 =/0xB47D7D96
dram_ tpr4d =10x0000
dram tpr5 = 0x198
dram_tpr6 = 0x21000000
dram_tpr7 = 0x2406C1E9>V
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]
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[T=pU] FEEIE X
gmac_used =E{ERA Ethernet
gmac_txd<X> KIXHIE GPIO BBE
gmac_txclk RIXNHES
gmac_txen RIXfEREES
gmac_gtxclk gtx BFES
gmac_rxd<X> EUEdE GPIO BBE
gmac_rxdv BWEMIET
gmac_rxclk BN HES
gmac_txerr EWHEET
gmac_col ez woplll
gmac_crs crs GPIO Ed&
gmac-clkin clkin GPIO f2&
gmac_mdc [i=grdmlngs
gmac_mdio FcE#0O 1/0

il
gmac_used 0
gmac_txdo port:PAOO<2><default><default><default>
gmac_txdl port:PA0l<2><default><default><default>
gmac_txd2 port:PAB2<2><default><default><default>
gmac_txd3 portiPAO3<2><default><default><default>
gmac_txd4 port:PA04<2><defaul t><default><default>
gmac_txd5 port:PAG5<2><default><defatult><default>
gmac_txdé port:PA06<2><default><default><default>
gmac_txd7 port:PA07<2><default><default><default>
gmac_txclk port:PAO8<2><default><default><default>
gmac_txen port:PA0Q9<2><default><default><default>
gmac_ gtxclk port:PAl0<2><default><default><default>
gmac_rxdo port:PAll<2><default><default><default>
gmac_rxdl port:PAl2<2><default><default><default>
gmac_rxd2 port:PAl3=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_rxdé port:PAl7<2><default><default><default>
gmac_rxd7 port:PAl8<2><default><default><default>
gmac_rxdv port:PAl19<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>
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3.5 12C 2%

3.5.1 [twi<X>]

ACEIN FCEDE X
twiX used TWI fEREH: 1 /8, 0 A
twiX_scl TWI SCK # GPIO i2&
twiX sda TWI SDA 8 GPIO Ec&
aNLIK
[twiO]
twiX used =1
twiX_scl = port:PBO0<2><default><default><default> -
twiX sda = port:PBOl<2><default><default><default> N>
<
3

3.6 &0 (UART)

3.6.1 [uart<X>]

FCE T RS IS X

uart used UART EA#IES: 1 #/H8, 0 FF

uart port UART iH0OS

uart _type UART 8, BRERN: 2/4/8; TR 2/4/8 LiER

uartX_tx (WUART TX 89 GPIO &

uartX rx UART RX B9 GPIO EC&

uartX rts UART RTS #J GPIO ECE&E

uartX cts UART CTS B GPIO B &

uartX dtr UART DTR B GPIO EC&

uartX dsr UART DSR # GPIO &

uartX dcd UART DCD 8 GPIO Ec&

uartX ring UART RING By GPIO E2&E
il

[uartl]

uartl used = 0

uartl port =1
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uartl type = 8

uartl tx = port:PAl@<4><l><default><default>
uartl rx = port:PAll<4><1><default><default>
uartl rts = port:PAl2<4><l><default><default>
uartl cts = port:PAl3<4><l><default><default>
uartl dtr = port:PAl4<4><l><default><default>
uartl dsr = port:PAl5<4><l><default><default>
uartl dcd = port:PAl6<4><l><default><default>
uartl ring = port:PAl7<4><1><default><default>

3.7 SPI B4k

3.7.1 [spi<X>]

BoEIN FCETE X
spiX used SPI fEAEH: 1 88, 0 ~H
spiX cs number spiX &, &% 2 1 >
spiX_cs_bitmap BT SPI BAIELHE CS, X-DEHER CS MR
spiX_cs0 SPI CSO Y GPIO EC&
spiX csl SPI'CS1 1y GPIO EC&E
spiX_sclk SPI CLK 8 GPIO fg&E
spiX mosi SP1 MOSI 8 GPIO E2&
spiX miso SPI MISO B GPIO &
il
[spi0]
spi® used =0
spi@® cs number = 2 &Y
spi0@ cs bitmap = 3

spi@ cs0O = port:PC23<3><l><default><default>
spif csl = port:PIl4<2><1><default><default>
spid sclk ="port:PC2<3><default><default><default>
spi® mosi = port:PCO<3><default><default><default>
spi@ miso = port:PCl<3><default><default><default>

3.7.2 [spiX/spi boardX]

Ao EIN FEEEMEX
compatible 1S &R
spi-max-frequency TERAINE
reg Rk
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FcE I BREIE X

spi-cpha B EhAE (L

spi-cpol

B g AR 1%

spi-cs-high ZXiA 0, 79 1 RiR flash BIF%EA high active

i

[spi®/spi board0]
compatible
spi-max-frequency
reg

;spi-cpha
;spi-cpol
;spi-cs-high

1000000
0

"m25p80"

3.8 gpadc

3.8.1 [gpadc]

ACEIN

FCETIE X

gpadc_used
channel num

channel select
channel data select
<>\/

channel compare_ select

channel cld select

channel chd select

whetheruse 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
channell:0x02‘channel2:0x04 channel3:0x08.
compare function enable channel0:0x01
channel1:0x02 channel2:0x04 channel3:0x08.
compare function low data enable setection:
channel0:0x01 channell1:0x02 channel2:0x04
channel3:0x08.

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

w5
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[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
channel® compare lowdata = 1700000
channel® compare higdata = 1200000
key cnt =5
key0 vol = 115
keyd val = 115
keyl vol = 240
keyl val = 114
key2 vol = 360
key2 val = 139
key3 vol = 480
key3 vat = 28
key4 vol = 600
key4 val = 102
e
+ ><
3.9 MIRRECE <
3.9.1 [rtp paral
LB ARE IR A Y
rtp used ZEREAREPESEA

rtp screen size
rtp regidity level

<>\/

BRERTIRE, URNBHERKEANE, U N
RESHEE, UEBRE, BERFIBITE, 2049 10ms B
B, BHRERIHENE B8, HNBNNE, 5
SRIRN 5, 7 TRI’RA 7, WTFREHNERENE, BER
BEAEEX, FTBEERAE

rtp press threshold enabl@EHBENBIIIRE, EIGE 0 RHRB

rtp_press threshold

rtp sensitive level

rtp_exchange x y flag

XELEIY rtp press threshold enable /9 1 A B, &

#ERILLZ 0 2l OXFFFFFF RIERE, #EE ISR, #
#Z#EN OxF

BRELR, HETLUZ 0 3l OxF ZENEERHE, HEHEAHE

B, OxF NEEEE

HEMN x, y BIFERIRNNME, XTHEZE 1, —RERLT

MiZE 0

i
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[rtp paral
rtp used =0
rtp screen size =5
rtp regidity level =5
rtp_press_threshold enable = 0
rtp press threshold = 0x1f40
rtp_sensitive level = Oxf
rtp_exchange x y flag =0
3.9.2 [ctp]
ECE I EREDE X
ctp used ZEMARTHEEAMIE, ZIFMEE 1, RZE O
ctp._name tp B name, ®HAC, SEHFRE—H
ctp twi id BTFi%#R i2c adapter, A% 1, 2

ctp twi addr

ctp screen max X
ctp screen max y
ctp revert x flag
ctp revert y flag

ctp _exchange x y flag

ctp_int port

15BA i2c iggitbht, SEMEAHAEX
ARIRARAY x HhER KT »
RRIEIREY y MR AYAT N

EEEEHR x 15, FENE 1, RZEO
EEEEME y &5, FENE 1, RZEO
EORE X My AR R
BARPHESH GPIO iLE

ctp wakeup BEAFMREESH.GPIO BBE

ctp power 1do BAFRME ldo

ctp_power ldo vol EZAFFHE 1do BE

ctp power io HEAREME gpio
il

<>\/

[ctp]

ctp used =

ctp twi id =

ctp twi addr = 0x5d

ctp_screen_max_x = 1280

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

port:PI10<6><default><default><default>
port:PH10<1l><default><default><1>

= "vcc-ctp"

3300
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3.9.3 [acc_gpio]

ACEIN FEEIE X

compatible WERBTF

acc_gpio used ZEMREHAR, 1. FB, 0: XA

acc_int acc gpio ECESI, AFHIEESFEHNERE
NN

[acc gpio]

compatible = "allwinner,sunxi-acc-det"

acc_gpiolused = 1

acc_int = port:power@<6><default><default><default>

3.9.4 [ctp list] 0
FEEIN FEEIE X
ctp det used SFFARIER list
ft5x ts BESHF ftoxits EA
gt82x AT gt82x 1EH
gsIX680 2 A% gsIX680 14
gtoxx ts EEZF gtoxx ts A
gt9xxnew ts EEXZHF gt9xxnew ts 1E4E
gt811 SXEE gr811 1A
zet622x BE X zet622x A
aw5306 ts EBAETFF d5306 ts 1#HA

ctp det used
tu ts

gt818ts
icn83xx ts

O s R list

i

[ctp list]
compatible
ctp det used
ft5x_ts
gt82x
gs1X680
gs1X680new
gtoxx ts
gtoxxf_ts

(R R I o N R Sy

"allwinner,sun50i-ctp-list"
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tu ts
gt818 ts
zet622x
aw5306_ts
icn83xx_ts

nmn un nn
[clolol ool

3.10 ARIEIZHE

3.10.1 [tkey para]

BCE I FREBENX

tkey used TR RENE 1, RZE O

tkey twi id BFi%# i2c adapter, A% 1, 2

tkey twi addr 8EA i2c g&MUL, SEMAFEEHEX

tkey int AR EE S8 GPIO BBE
ANtk

[tkey_ paral

tkey used =0

tkey twi id =

tkey twi addr =

tkey int =

3.11 &

-
3.11.1 [motor para]

ACE I FEEIE X
motor used EEEAEX, BAE 1, RZEO
motor shake SiAER/ GPIO B &
NN
[motor paral
motor used =0
motorcshake = port:power3<l><default><default><1l>
ERFI
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motor shake = port:power3<1>

<l>
RN io ORVBIERNZA 1, XEMASVBHZEMAIBERD T

{Ri% motor shake = 0 , WPAHZEIETE gpio 5IHl, BAMRIEKE axp HSIHIASAME,
S ZE gpio BEE,

3.12 NZ

3.12.1¢[nand<X> para]

FoE 1 FEIE X

nand_support 2ch nand0 EEEEICEE />\\
nand0 used nand0 {RHPEREIRS N
nand0 we nand0 ER#ESH GPIO icE s

nand0 ale nandO #it{FEREE S GPIO ECE

nand0 cle nand0,#5 < EEESHY GPIO ECE

nandO cel nand0 ki 1 5SH GPIO Ec&

nand0 ce0 nand0 Ki% 0 5SHY GPIO BC&E

nand0_nre nandO FEE#ESH GPIO icE

nand0_rb0 nand0 Read/Busy 1 {58 GPIO &

nand0 rb1 nand0 Read/Busy 0 {58 GPIO &
nand0/d[X] nandQ #IERZ=SH GPIO i&&E, [X]=0, 1, 2...
nand0 nwp

nand0 ce[X] nand0 A% [X] 558 GPIO &, [X]=0, 1, 2...
nand0 ndgs &Y

nand0O regulatorl
nandO regulator2
nandO cache level
nandO flush cache num
nandO capacity level
nandO id number ctl
nandO print level
nandO0 pO0

nandO pl

nand0 p2

nand0-p3
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Tl
[nand0 para]
nand® support 2ch =0
nand® used =1
nand@®_ we = port:PCO0<2><0><1><default>
nand0_ale = port:PCO1<2><0><l><default>
nand@ cle = port:PC0O2<2><0><1><default>
nand0 cel = port:PC0O3<2><1><1><default>
nand@® ce0 = port:PC04<2><1><1><default>
nand@ nre = port:PC05<2><0><1><default>
nand@®_ rbo = port:PCO6<2><1><l><default>
nand0®_rbl = port:PCO7<2><1><1><default>
nand@®_do = port:PC08<2><0><1><default>
nand@®_dl = port:PC09<2><0><1><default>
nand® d2 = port:PCl0<2><0><1><default>
nand® d3 = port:PCl1l<2><0><1><default>
nand0_d4 = port:PCl2<2><0><1><default>
nand@ “d5 = port:PCl3<2><0><1><default>
nand® dé = port:PCl4<2><0><1><default>
nand@_d7 = port:PCl5<2><0><1><default>
nand® nwp = port:PCl6<2><1><1><default>
nand0®_ ce2 = port:PCl7<2><1><1><default>
nand0_ce3 = port:PCl8<2><1><1><default>
nand@® ce4 = port:PC19<2><1><1><default>
nand@ ce5 = port:PC20<2><1><1><default>
nand@® ce6 = port:PC21<2><1><1><default>
nand@® ce?7 = port:PC22<2><1><1><default>
nand® ndqgs = portsPC24<2><0><1><default>
nand0 regulatorl ="vcc-nand"
nand® regulator2 = "none"
nand® cache level = 0x55a@aaa55
nand® flush cache num = 0x55aaaa55
nand® capacity level = 0x55aaaa55
nand®_id number ctl = 0x55aaaa55
nand0_print_Tlevel = 0x55aaaa55
nand® po = 0x55aaaa55
nand@®_pl = 0x55aaaa55
nand@> p2 = 0x55aaaa55

| nand®_p3 = 0x55aaaab55 )

<>\/

3.13 Ex

3.13.1 [boot disp]

=

BRETE X

output disp
output type
output’ mode

FHEFAPAEX bootlogo
1:LCD 2:TV 3:HDMI 4:VGA

(A7 tv/hdmi %itH, 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)
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3.13.2 [disp]

=R

BRETE X

disp init enable
disp mode

screen<X> output
screen<X> output

screen<X> output
screen<X> output
screen<X> output
screen<X> output_

fb<X> format
fb<X> width
fb<X> height
lcd<X> backlight
lcd<X> bright
lcd<X> contrast
lcd<X> saturation

type
mode

format
bits
eotf

cs

EEHITETRHTBHIZE

E R . 0:screenO<screen0,fb0>
1:screenl<screenl,fbO0>

5 0 itH3ER! (0:none; 1:lcd; 2:tv; 3:hdmi; 4:vga)
R 0 W= (BF 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)

0YRGB 1:yuv444 2:yuv422 3:yuv420

0:8bit 1:10bit 2:12bit 2:16bit

O:reserve 4:SDR 16:HDR10 18:HLG

0:undefined 257:BT709 260:BT601 263:BT2020
fb<X> #I#&3L (0:ARGB 1:ABGR 2:RGBA 3:BGRA)
fb<X> MZEE, 7 0 FSRBHLIEENS YR
fb<X> HEE, ~ 0 B RBRILIEEHN D PR
led<X> BYEEHMAE, 0~55

led<X> HI=EfE, 0~100

led<X> WINEEE, 0~100

lcd<X> AYEAIE, 0~100

lcd<X> hue lcd<X> NWEE, 0~100
il
[disp]
disp init enable =1
disp_mode =007
screen® output type =1
screen0 output mode = 5
screenl output type = 3
screenl output mode = 4
fbO format =0
fb0_width =0
fbO height =0
fbl format =0
fbl width =0
fbl height =0
1cd0 backlight = 50
lcdl backlight = 50
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1cd@ bright = 50
lcd0® contrast = 50
lcd0® saturation = 57
1cd0® hue =50
lcdl bright = 50
lcdl contrast = 50
lcdl saturation = 57
lcdl_hue = 50

3.13.3 [edp<X>]

AcEIN

BRETEX

used
edp io power
edp x

edp_y

edp hbp

edp ht

edp hspw
edp vbp

edp vt

edp vspw

edp rate

edp lane

edp fps

edp colordepth

whether use edpO or not
power of edp controller

width in panel’s resolution
height in panel’s resolution
horizon back porch(pixel)
horizon totoal(pixel)

horizon sync pulse width(pixel)
vertical-back porch(line)
vertical totoal (line)

vertical sync pulse width(line)
(0:1.62 Gbps, 1:2.7 Gbps, 2:5.4 Gbps)
number of lanes of panel

frame per second of panel

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

il S

[edpO]

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 coltordepth=0
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3.13.4 [lcd<X> suspend]

Ao B0 BLBEINS X
lcdd<X> lcd 3R <X> AIESAKIRIRS TR GPIO B2&
i

[lcd® suspend]

;lcdd® = port:PDO0<7><0><default><default>
;lcddl = port:PDO1<7><0><default><default>
;lcdd2 = port:PDO2<7><0><default><default>
;lcdd3 = port:PDO3<7><0><default><default>
;lcdd4 =.port:PD04<7><0><default><default>
;lcdd5°= port:PDO5<7><0><default><default>
;lcdd6 = port:PDO6<7><0><default><default>
;lcdd7 = port:PDO7<7><0><default><default>
;1lcdd8 = port:PDO8<7><0><default><default>
; Lcdd9 = port:PD09<7><0><default><default>

3.13.5 [car reverse]

Ao EIN FEEINE X

compatible ILAgi% & token

used AR ARASE R i &5 T

tvd id E FRIREAD tvd @il

screen width BEMEEGRTEE

screen_height BEMNEGREE

rotation TR ERETEYE

reverse pin ST REES RGN
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>
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3.13.6 [lcd<X>]

FEEIN REDE X
lcd used EEEA 1cdo
lcd driver name FE S i

lcd bl O percent
lcd bl 40 percent
lcd bl 100 percent
cd backlight

led if

led x

led y

lcd width
lcd_height

lcd dclk freq
lcd pwm used
led pwm ch
lcd pwm freq
lcd pwm pol
lcd pwm max limit
lcd hbp

lcd ht
lcd_hspw

led vbp

led vt

lcd vspw

lcd dsi if

lcd dsi lane
lcd dsi format
lcd dsi te

lcd dsi eotp
led lvds if

lcd lvds colordepth
lcd lvds mode
lcd frm

lcd io phase
lcd _hv.clk phase

led hv sync polarity
lcd gamma en

LCD B#fE

lcd #0O (0:hv(sync+de); 1:8080; 2:ttl; 3:lvds, 4:dsi;
5:edp)

led D= x

led DRy

lcd REE

led REE &
lcd $7i= §/>
pwm E&FEH q \
pwm &

pwm 30

pwm %, 0:positive; 1:negative

pwm &AE

led 1T/E/6807(8]

led 178YiE]

led 13EL K EE

led 7 f578EY8]

lcd 1%BY 8]

lcd Z[EFRKEE

led Ivds #:0, 0:single link; 1:dual link

lcd lvds ERERE 0:8bit; 1:6bit

lcd lvds ##3z, 0:NS mode; 1;JEIDA mode

lcd #3(, O:disable; 1:enable rgh666 dither; 2:enable
rgb656 dither

lcd hv B¥#04E1iL 0:0 degree; 1:90'degree; 2: 180 degree; 3:

270 degree
led io B, 0:not invert; 1:invert
lcdgamma #RIEfF#E
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[iGy=p1 RETE X
lcd bright curve en ~ lcd SELRIEFERE
lcd cmap en lcd EBRE$fERE

deu mode

lcdgammadiep

lcd dsi port num
lcd _tcon mode

deu 3 0:smoll lcd screen; 1:large lcd screen(larger

than 10inch)

fEREE B3, lcd gamma vale*10;decrease it while lcd is

not bright enough; increase while lcd is too bright

lcd slave stop pos

lcd_sync_pixel num

lcd syne. line num

smart’ color

lcd bl en
lcd power

led _gpio <X>

W%, 90:normal lcd screen 65:retina lcd
screen(9.7inch)

HILERERY GPIO ECE

lod BJE 6
led $E <X> &5 H GPIO B2& §

w5

[lcdo]
lcd used

lcd driver name
lcd backlight
led if

lcd x

lcd y

lcd _width

lcd height
lcd dclk freq
lcd pwm_used
lcd pwm_ch
lcd pwm_freq
lcd_pwm_pol

lcd pwm_max_limit

lcd hbp
lcd_ht
lcd hspw
lcd vbp
lcd vt
lcd vspw

lcd frm

lcd cmap _en
lcd dsi if
lcd_dsi_lane
lcd dsioformat
lcd dsi te

deu mode

"SQ70WY20 MIPI RGB"
50

4

800
480

86

154

20
o
0
50000

255
88
928
48
32
525

(ool SN oMo No]
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22
90

lcdgammadiep
smart _color

lcd bl en = port:PH16<1><0><2><1>
lcd _power = "vcc-3v"

; Lcd_power = "vcc-mipi"

lcd gpio 0 = port:PH17<1><0><2><1>
lcd gpio 1 = port:PH18<1><0><2><1>

3.14 PWM

3.14.1 [pwm<X>]

ECETN EEEIE X

pwm_used =EfEHE PWMO

pwm_positive PWM #Hitti GPIO F2&
NN

[pwmO]

pwm_used =1

pwm _positive = port:PB2<3><0><default><default>

3.14.2:[pwm<X>_suspend]

BoEIN FEEWE X
pwm<X> suspend pwm suspend
il

[pwmfpositive = port:PB2<3><0><default><default>

3.14.3 [spwm<X>]

FeE 1 REIE X
s pwm<X> used EE[FA s pwm<X>

pwm_positive PWM Ht GPIO BL&
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w5

[pwm_positive = port:PL16<2><0><default><default>

3.14.4 [spwm<X> suspend]

=

&S X

s pwm<X> suspend

s pwm<X> suspend

3.15°HDMI

3.15.1 [hdmi]

§/>
B RERE X g
hdmi used EBEMFA hdmi, 1: F/:0: AFEH

hdmi hdcp enable
hdmi cts compatibility
hdmi power

= &8 hdcp
cts RAMFEEIRE
AL EE hdmi RS

w5

[hdmi]

hdmi used

hdmi_hdcp enable
hdmi_cts_ compatibility

1
0
0

3.16 tvd RE*%

3.16.1 [tvd]

FCE I FEEIE X

tvd_used BEMATVD, 1: #/H;0: ~FEH

tvd if tvd interface 0:CVBS , 1.YPBPRI, 2: YPBPRP
fliter used fEge 3D IEKINAEE, REN 1

cagc_enable

fE8E cage TheE, IRBEAR 1
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[iGy=p1 RETE X
agc_auto enable fEdE age eE, IKEAN 1
tvd_power0 AXP power, BASZRIEERE

tvd hot plug

tvd_gpio0

%4 TVD th##E1RTIAE, 1 to enable hot plug function , 0
to disable , default disable
gpio control power output or not

w5

[tvdo]

tvd used

tvd if

fliter used
cagc énable
agc_auto _enable

[ G =

3.17 vind B&%k g |

3.17.1 [vind<X>]

AcEIN

EEETE X

vindO used

Vin HfE28fEReicE

w5

[tvdo]

tvd used

tvd_if

fliter used
cagc_enable
agc_auto_enable

R PR O

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

FCE I FEEIE X

csi0_used vin MEZEXIZEY csi (FEERCE
csi0 pck csi pelock BY#h GPIO E2&
csi0_hsync hsync {55 GPIO B&
csi0_vsync vsync {§5 GPIO Ec&
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BCEIN EEIE X

csi0 d<X> csi #4ES |/ GPIO ERE&E
il

[vind0/csi0]

csi@ used =1

csif pck = port:PE0O<2><default><default><default>

csi® hsync = port:PEQ2<2><default><default><default>

csi@ vsync = port:PEOQ3<2><default><default><default>

csi® do = port:PE@4<2><default><default><default>

csio dl = port:PE@5<2><default><default><default>

csif d2 = port:PE06<2><default><default><default>

csiO d3 = port:PEO7<2><default><default><default>

csi0 d4 = port:PE08<2><default><default><default>

€si0 d5 = port:PEQ9<2><default><default><default>

csi0 d6 = port:PEl0<2><default><default><default>

¢si0 d7 = port:PEll<2><default><default><default>

3.17.3 [vind<X>/csi cci<X>]

AcE I

BETE X

csi cci0 _used

csi cci0_sck
csi_cci0_sda

csi By ccifFREECE

cci B9 i2¢ i&{5 sck GPIO &
cci'ly i2c 1|15 sda GPIO B&

w5

csi cci® used
csi_cci®_sck
csi cci@ sda

[vind0/csi cci0]

1

port:PE12<2><default><default><default>
port:PE13<2><default><default><default>"

<>\/

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

FCEIN REWE X

flashO used vin HEZRX W BYAFEAT (EREECE
flashO type INFEATRISE R

flashQcen INSEXTIERE

flash0_mode INSEAT TIERES

flash0 flvdd NFEATEBERCE
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ACEIN FEEIE X

flashO flvdd vol INFEATRBIEE
il

[vind®/flash0]

flash0 used 1

flash0 type 2

flashO en

flashO® mode
flashe flvdd
flashO flvdd vol

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

[iGy=p FEEIE X
actuator0O used DA R E
actuator0 name X EEDIARR
actuatorO slave X EELIARY i2¢ #Hidk
actuator0_af pwdn X EE IR pwm $= 6l
actuator0 afvdd NEDABEREE

actuator0 afvdd vol |[WEDXEEREE

NN
[vind@/actuator0]
actuator0® used =0
actuator@_name = "ad5820.act"
actuator0® slave = 0x18
actuator® af pwdn =
actuator0_afvdd = "afvcc-csi"
actuator0 _afvdd ‘vol = 2800000

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

FCE I FEEIE X

sensorl used sensor {EREITH

sensorl mname sensor &R, TEMIKENHFHIRI
sensorl twi cci id sensor BIEEMARY twi &3]
sensorl twi addr sensor B i2c it
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FcE I

BREIE X

sensorl pos
sensorl isp used
sensorl fmt

sensor Z35|
sensor BJ ISP fE&E
sensor FIEIEIE 0

sensorl stby mode sensor B9 stby #I{iEF

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 EHFEHFELE
sensor /KR BREREIE
sensor io B[EAE
sensor io B[EE
sensor avdd BEAE
sensor avdd B[EE
sensor.dvdd BEEE
sensor dvdd BEE
sensor FJR{HHE

sensor reset GPIO E2&
sensor pwdn GPIO EtE

i

sensorl used =
sensorl mname =
sensorl twi cci id =
sensorl twi addr £ =
sensorl pos =
sensorl isp used =
sensorl_ fmt =
sensorl_stby mode =
sensorl &/flip =
sensorl hflip =
sensorl iovdd =
sensorl iovdd vol =
sensorl avdd =
sensorl avdd vol =
sensorl dvdd =
sensorl dvdd vol ~ =
sensorl power en_> =
sensorl reset
sensorl_pwdn =

1
ov5647"
0

0x6¢
"front"

(ool N oM o]

"iovdd-csi”
2800000
‘avdd-csi"
2800000
"dvdd-csi"
1800000

= port:PE16<0><0><1><0>

port:PE17<0><0><1><0>

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

=

FREDE X

vinc<X> used
vinc<X> csi sel
vinc<X> mipi sel

vin core fFaERLE
vin core ¥JNEY csi &3]
vin core XJHY mipi ZE35|
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FRETE X

vinc<X> isp sel
vinc<X> rear sensor sel
vinc<X> front sensor sel

vinc<X> sensor list

vin core XJLZAY isp ZFR35|

vin core XJWHY rear sensor Z&35|
vin core X3#J front sensor 3|
vin core XJZH sensor 5

w5

[vind®/vincl]
vincl used
vincl csi_sel
vincl mipi sel
vincl ispisel

vincl sensor list

vincl rear sensor sel
vincl front sensor sel

Oxff

ol o)

3.18 1BHk (CSI)

3.18.1 [csi<X>]

FCETN BEEIE X
csi<X> used REBRKERERE

csi<X>_ sensor list

csi<X=> pck
csi<X> mck
csi<X> hsync
csi<X> vsync
csi<X> d<X>

pclk 55/ GPIO &
mclk {589 GPIO B&
hsync {§5H# GPIO B &

&7 vsync {58 GPIO Eic&E

csi d<X> 55H GPIO B&

il
[csi0]
csi@ used =1
csiO sensor list = 0
csif pck = port:PEQO<3><default><default><default>
€si0_mck = port:PE01<1><0><1><0>
€si® hsync = port:PE02<3><default><default><default>
€si® vsync = port:PE03<3><default><default><default>
csi0 do = port:PE04<3><default><default><default>
csi0 41 = port:PE05<3><default><default><default>
csi@ d2 = port:PE06<3><default><default><default>
csi0 d3 = port:PE@7<3><default><default><default>
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csi0 d4
¢sif d5
csiO d6
csi0_d7

port:PE08<3><default><default><default>
port:PEQ9<3><default><default><default>
port:PEl0<3><default><default><default>
port:PEll<3><default><default><default>

3.18.2 [csi<X>/csi0 dev0]

=

FREE X

csi<X> dev0 used
csi<X> devO0 mname
csi<X>_devO twi addr
csi<X> devO twi id
csi<X> dev0 pos
csi<X> dev0 isp used
csi<X> dev0 fmt
csi<X> dev0 _stby mode
csi<X> dev0 vilip
csi<X> dev0 hflip
csi<X> dev0 iovdd
csi<X> dev0 iovdd.vol
csi<X> dev0 avdd
csi<X> dev0_avdd vol
csi<X> dev0 dvdd
csi<X> dev0 dvdd vol
csi<X>«dev0 afvdd
csi<X> dev0 afvdd vol
csi<X> dev0_power en
csi<X> dev0 reset..
csi<X> dev0O pwdn
csi<X> dev0 flash used
csi<X> devO flash type
csi<X> dev0 flash en

csi<X> dev0 flash mode

csi<X> devO flvdd
csi<X> dev0 flvdd vol
csi<X> dev0 _af pwdn
csi<X> dev0 act used
csi<X> dev0 act name
csi<X> dev0 _act slave

EEEH csi0_dev0

1% E sensor 0 B

BEEEXLMGREEERES

BEELREAM 8bit ID 1BE
BEHANMBREE “front”, FEE “rear”
YUViIE O

YUV & 0

# 0 .
Sensor B EHE g
Sensor E&KFEH

IOVDD B &, 55 % KirFEERS
IOVDD H[E{E=—f&7 2.8V(2800000)
AVDD fig&, #l”csi-avdd”

AVDD E[%fEs —f&5 2.8V(2800000)
DVDD EgE&, % “csi-dvdd”

DVDD HEEES% datasheet, 1.2/1.5/1.8V
Isp-dvdd/ BC&E, %0 isp-dvdd12
BEEA 1.2V

Sensor power enable 5|l GPIO Bt &
Sensor reset 5|f] GPIO FC&

Sensor power down 5|f] GPIO Ei&
15O

=l

ArEEE

rHEE

AHES

AEEE

ArEEE

rHEE

AHES

AEEE

w5
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[csi0/csiO devO]

¢siO dev@ used =1

csiO dev@ mname = "ov5640"
csiO devO® twi addr = 0x78

csiO devO twi id =4

csi® devO pos = "rear"

csiO devO® isp used =0

csiO devO fmt =0

csiO dev@ stby mode = 0

csi® devO vflip =0

csi® devO hflip =0

csiO dev@ iovdd = "csi-iovcc"
csi® devO iovdd vol = 2800000
csiO dev@ avdd = "csi-avdd"
csi0O devO avdd vol = 2800000
csiO devO dvdd = "csi-dvdd"
csi® devO dvdd vol = 1500000
csiO dev@: afvdd = "csi-afvcc"

csiO dev0® afvdd vol = 2800000
csiQ dev@ power en =

csi0 devO reset = port:PI07<1><0><1><0>

€si0_devO_pwdn = port:PI06<1><0><1><0>

csi@ devO® flash used = @ &
csiO dev0@ flash type =2 S
csiO dev@® flash en = ;;
csi®_devO flash mode = Q

csi® devO flvdd ="t

csi® devO flvdd vol =

csiO devO@ af pwdn =

csiO devO® act used = 0

csiO dev@ act name _= "ad5820 act"
csiO dev@® act slave = 0x18

3.19 tvout/tvin

3.19.1 [tvout,_para]

<5
BCE TN FCEINE X
tvout used LA tvout, 1: A 0: RfEH
tvout channel num fEAH tvout BES
tv_en tvout BEFEE
i
[tvout paral
tvout used =
tvout_channel num =
tv_en =
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3.19.2 [tvin para]

BoEIN EEEDE X
tvin_used LA tvint, 1: /A 0: ~FH
tvin_channel num fERM tvin BES
NN
[tvout para]
tvout used =
tvout_channel_num =
tv_en =
3.19.3 [di]
§/>
BT REE X g
di used EEFERARRKHE. 1: FH0: ~fEH
NN
[di]

di used =1

3.20 SD/MMC

&

3.20.1 [sdc<X>]

FCE I FEEIE X

sdc<X> used SDC f#EREH: 1 /-, 0 74
bus-width fii35: 1-1bit, 4-4bit, 8-8bit
sdc<X> d<X> SDC DATA<X> HJ GPIO EC&
sdc<X> clk SDC CLK By GPIO &
sdc<X> cmd SDC CMD Hy GPIO &
sdc<X> d<X> SDC DATA<X> B GPIO &

sd-uhs-sdr50
sd-uhs-ddr50
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%%

z22

=

EcE I

BREIE X

sd-uhs-sdr104
broken-cd
cd-inverted
non-removable
sdc<X> emmc rst
cd-gpios
card-pwr-gpios
data3-detect

sunxi-power-save-mode

SDC *MESH GPIO EC&E

sunxi-dis-signal-vol-sw

mmc-ddr-1 8v
mmc-<hs200-1 8v
mmc-hs400-1 8v
max-frequency

sdc tm4 smO0 freqO
sdc tm4 smO freql
sdc tm4 sml freqO
sdc tm4 sml freql
sdc tm4 sm2 freqO
sdc tm4 sm?2 freql
sdc tm4 sm3 freq0
sdc tm4 sm3 freql
sdc tm4 sm4 freq0
sdc tm4 sm4 freql
vmmc

vgmmc

vdmmc

SDC {8 R IRECE
SDC IO/t HRECE

B2 sdiocard, 0;: A&, 1: &

SDC CLK 55 TEiEEmEE

i

[sdcO]
sdcO used
bus-width
sdco dl
sdcO_do
sdcO clk
sdcO_cmd
sdcO d3
sdco d2
cd-gpios
Sunxi-power-save-mode
vmmc
vgmme
vdmmc

1

4

port:PFO0<2><1><2><default>
port:PFOl<2><1><2><default>
port:PF02<2><1><2><default>
port:PFO3<2><1><2><default>
port:PFO4<2><1><2><default>
port:PFO5<2><1><2><default>
port:PH13<0><1><2><default>

"vcc-sdev!
"vcc-sdcvg33"
"vce-sdcvd"
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A, U EHEAERERED, KiXANREDR, fJ&E
[linux—X.X/Documentation/devicetree/bindings/mmc/mmc.txt" ]
3.20.2 [smc]

ECE I EEE X

smc_used 5 sim FiTHIR. 1: £/H 0: ~ER

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
NN

[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>

smc_det = port:PAl@<2><default><default><default>

smc_vccen = port:PAG6<2><default><default><default>

smc_sck = port:PA07<2><default><default><default>

smc_sda = port:PAG8<2><default><default><default>

. &Y

3.21 [gpio para]

ECE I FREE X

compatible ZEENEF

gpio_used W% GPIO #iafufEaeTnge, 1: 7B 01 A

gpio_num GPIO 5% H

gpio pin 1 GPIO 5|HECE

gpio_pin 2 GPIO 5|fECE

normal led EEIREITERR GPIO

standby led RERIRS T EAR GPIO

IR © HiB2ERERHBIRAR. RE—INF 37



@LWIMIER /

XAEER:

NN
[gpio paral]
compatible = "allwinner,sunxi-init-gpio"
gpio used =1
gpio num =2
gpio pin 1 = port:PLO8<l><default><default><1l>
gpio pin 2 = port:powerO<l><default><default><0>
normal led = "gpio pin 1"
standby led = "gpio pin 2"

3.22 USB #ZHItrE

3.22.1 [usbc<X>]

AcEIN

FREIE X S

usb used

usb port_type

usb detect _type
usb detect mode
usb id gpio

usb det vbus gpio
usb drv vbus gpio
usb host init state

usb regulator io

usb wakeup suspend *

usb luns
usb serial unique

usb serial number

USB fE8EHTE (xx=1 or 0), 1 RRAZH USB BIRETA, 0 N
KRR USB 2., IirsRsake USB RERIEREN.
USB HAMERBE R, (xx=0/1/2) 0:device only 1:host only
2:0TG

USB IsOME AT 0: THREAI 1: vbus/id &

usb otg @M%, O-thread scan, 1-id gpio interrupt
USB'ID pin HEE

USB DET VBUS pin HEE

USB DRY VBUS pin #IfcE

host only ##\ T, Host OB HIRS. 0: #afkE USB &~
TE1: #iaffE USB IE

usb {8 regulator GPIO

2FF usb MEEEINEE 0: %@ usb MEEEIAEE 1: HFX normal
standby BY{%, %#F usb MEEE (FIENEITEIME)

f£F mass storage INEERTRIERRTHE

usb device NF5IS2EM—, 1: M—, {#/H chip id; 0: 8
[, i usb serial number 55

usb device WF5IS

i

[usbcO]

usbcO used

usb portl.type
usb_detect type
usb_detect mode
usb id gpio

O R N P

port:PI4<0><l><default><default>
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usb-det vbus gpio =
usb _drv_vbus gpio =
usb_host_init state =
usb_regulator_io =
usb_regulator vol =
usb_wakeup suspend =
HEEE USB Device

usb_luns =
usb serial unique =
usb _serial number =

port:PI8<0><l><default><default>
"axp_ctrl”

0

"nocare"

0

0

3
0
"20080411"

3.23 [serial feature]

ECE I EEE X
sn_filename ZEEENEF
°
ANk N
3
[serial feature]
sn _filename = "ULI/factory/snum.txt"

3.24 &E 1B (G Sensor)

3.24.1-[gsensor para]

ACEIN

BB S X

gsensor used
gsensor twi id
gsensor twi addr
gsensor intl
gsensor int2

EEXHF gsensor

I2C By BUS #=F#li%#F 0: TWIO; 1:TWI1; 2:TWI2
SR EY 12C ok

b 1 B9 GPIO ECE

hiT 2 B9 GPIO EC&

w5

[gsensor para]
gsensor_used =1

gsensor_int2 =

gsensor_fwi id =2
gsensor-twi_addr = 0x18
gsensor _intl = port:

PA09<6><1><default><default>
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3.24.2 [gsensor list]

ECETN FEEIE X
compatible ERTF
gsensor list used B ELHF gsensor list
da380 BEXZHF da380 =4
il
[gsensor list paral
compatible = "allwinner,sun50i-gsensor-list-para"
gsensorlist used =1
da380 =1

3.25 WiFi .

port:PGlO<l><1><1><0>
port:ower0<0><default><default><default>

wlan regon
wlan hostwake

>
<)
3.25.1 [wlan]
BoEIN FEEIE X
wlan used o2 EA wift
compatible wlan &#T
clocks {EIHFERI T, LEREE N &clk outa
wlan_power wifl #RA EAM—E% AXP {HE
wlan_io regulator wifl #&40 10 ERAM—K AXP {HE
wlan busnum FRfEARY SDIO =, ffEAME SDIO1, MILtkEN 1
wlan_regon STWif ERER
wlan_hostwake wifi MEEE F 15 RH]
wlan clk gpio wifi #23R 32K BY$hiE R
NN
[wlan]
wlan_used =1
compatible = "allwinner, sunxi-wlan"
clocks = "outa"
wlan_power = "vcc-wifi"
wlan_io regulator = "vcc-io-wifi"
wlan_busnum =1
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3.26 HEZF (blueteeth)

3.26.1 [bt]

BCE TN FEEIE X
bt used B ERES: 168, 0 ~H
compatible “allwinner,sunxi-bt”
clocks RIHFERTEh, LERTEN &clk outa
clock io 32K BY$HRY clock io
bt power bt #BAFEAM—EE AXP HE (BEER T wifi 8[E)
bt io regulator bt &4 io ERAM—E AXP #B (&E1H R T wifi 18R])
bt rst n uart BRI (R
Al v
§/>
[bt] )
bt used =1
compatible = "allwinner,sunxi-bt"
clocks = "outa"
pinctrl-names = "default"
clock io = port:PI12<4><0><0><0>
bt power = "yec-wifi"
bt io regulator = "vcc-io-wifi"
bt rst n = port:PH12<1><1><1><0>
3.26.2 [btlpm]
BB CURBEmE X
btlpm used BEOHEREH: 1 #EH, 0 7H
uart_index FRANEORFS, WA ttyS1, MtkER 1
bt wake FIEMEE bt 5(R]
bt host wake bt MREE F 15| H
NN
[btlpm]
btlpm used =10
compatible = "allwinner,sunxi-btlpm"
uart index = 3
bt wake = port:PGll<1><1><1><0>
bt host wake = port:powerl<@><default><default><default>
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3.27 JtB% (light sensor)

3.27.1 [Is para]

BoEIN FEETE X
Is used EEXHIs
Is_twi id I2C # BUS #4I3%$%, 0: TWIO;1:TWI1;2:TWI2
Is twi addr SAEY 12C ok
Is int FRETE GPIO ERE
NN
[ls paral
1s_used =0 @
ls twi id =1 o
ls_twi_addr = 0x23 A
1s_int = port:PBO7<4><l><default><default> X
e \ =
3.28 PeE(ZF%28 (gyroscope sensor)
3.28.1 [gy para]
BTN FEEIE X
gy used B EXZFHF gyroscope
gy twi id p12C By BUS #ZH1ER, 0:twi0;1:twil;2:twi2
gy twi addr SRS 12C st
gy intl thitr 1 89 GPIO B2&
gy _int2 iy 2 B9 GPIO BCE&
il
[gy_paral
gy _used =1
gy twi id =2
gy twi addr = 0x6a
gy intl = port:PAl0<6><l><default><default>
gy_int2 =
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3.29 Z & Compass

3.29.1 [compass para]

FCETN FEEINE X
compass_used = EXHF compass
compass_twi id I2C B9 BUS ##%3%#%, 0: TWIO;1:TWI1;2: TWI2
compass twi addr A B9 12C ik
compass_int 89 GPIO ECE
NN

[compass para]
compass_used
compass_twi id
compass_twi addr
compass_int

1

2

o
oxod A
port:PAll<6><l><default><default>

3.30 FZHM=4% (SPDIF)

BESEEIMEX XIS

3.31 WNEE4M codec

BEEEMEXXE o

3.32 [s cir0]

FCEIN FEEIE X
s cir0 used EE5fERe
ir power key code power key #5
ir addr code0 Hi3EAS
ir addr. ent Hitk25
Tl
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[s ciro]

s cir® used

ir power key code
ir addr_code0

ir addr_cnt

0x0
0x04
0x1

3.33 PMU

FE I

3.33.1 [pmu<X>]

FeEIN FEEIE X

compatible AXP BF

used SEMFEA AXPxx: 0: AEHE, 1. FH

pmu_id Pmu Y id S Q
reg Twiid = §/>
pmu vbusen func Vubs 5B 0: Hit 1: BA ~N

pmu_ reset
pmu irq wakeup

pmu_hot shutdowm

pmu inshort

KiZ 16s, 0: TR 1: EF

EEAFHRIEEE, 0: not wake up 1: wakeup
BB AW pmu 58X

BT RNBHES

w5

[pmu0O]
compatible

used

pmu id

reg

pmu_vbusen_ func
pmu_reset
pmu_irq wakeup
pmu_hot shutdowm
pmu_inshort
pmu_start

o O P o

"axp221s
1
2
0x34
o O

3.33.2 [charger<X>]

FCEI FEEmMA X
compatible AXP BF
used EEHHE AXPxx: 0: AFEH, 1: 8

pmu_bat unused

EEFERAEM, 1) FAEM, 0: £H
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FcE I

FRETE X

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

pmu battery warning levell
pmu_battery warning level2

pmu_chgled func
pmu_chgled type
pmu ocv_en

pmu_cou en

pmu update_min time
pmu_bat paral

pmu bat para?2 &
pmu_bat para3
pmu_bat para4d
pmu_bat parab
pmu bat para6
pmu_bat para7
pmu_bat para8
pmu_bat para9
pmu bat paralO

pmu bat parall
pmu_bat paral2
pmu_bat paral3
pmu bat paral4
pmu_bat paralb

EEABREBEEGREERN, 0 XHF, 1 HE
FEMERAIME, 2 mQ

BMAE, £ mAh, NREERE, TEFRAECIT
FR, ZMABES.
REFNBZEBRERAD, B mA, ZH:
300/450/600/750/900/1050/1200/1350/
1500/1650/1800/1950/2100

BV ZEBEERAN, B4 mA,
300/4500/600/750/900/1050/1200/1350/
1500/1650/1800/1950/2100

BE XV ZEBEERAN, B mA, XEh:
300/4500/600/750/900/1050/1200/1350/
1500/1650/1800/1950/2100
REFESTHNEMEREE, 2 mV, XEH:
4100/4200/4220/4240
usb-ac FRHIEBE §/>
usb-ac FREIER 4

usb-pc FRHIEBE

usb-pc PR

REEES levell

REEEE level2

CHGKED 5|fifz®#l, 0: PMU 1: 3H23
CHGLED 2%, 0: Type A1l: Type B

BT EEER 3.13V B EE
Bt EEBEN 3.27V NN BEE
B EBER 3.34V WU EBEEE
BtTEHBERN 3.41V NENBEE
Bt EEE 3.58V XA EE
Bt EEBEN 3.52V VN BEE
Bt EEBEN 3.55V NN BEE
Bt EHBERN 3.57V NENBEE
Bt EBER 3.59V XU EBEEE
Bt EBEN 3.61V NNBEE
Bt EEBEN 3.63V NN BEE
BT BERN 3.64V NENBEE
Bt EEE 3.66V XY RIEBEEE
Bt EEBEN 3.7V WNANEEE

B EEBER 3.73V W B EE
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FcE I

FRETE X

pmu_bat paral6
pmu_bat paral?
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
pmucbat para27
pmu_bat para28
pmu_bat para29
pmu_bat para30
pmu bat para3l
pmu_bat para32
pmu_bat temp enable
pmu_bat charge lItf
pmu bat charge htf
pmu_bat shutdown Itf
pmu_bat shutdown htf
pmu_bat temp paral
pmu bat temp paraZ2
pmu_bat temp para3
pmu bat temp parad
pmu_bat temp parab
pmu_bat_temp_para(%v
pmu_bat temp para7
pmu_bat temp para8
pmu_bat temp para9
pmu bat temp paralO
pmu_bat temp parall
pmu_bat temp paral2
pmu_bat temp paral3
pmu bat temp paral4
pmu_bat temp paralb
pmu_bat temp paral6

EMEEHEBEN 3.77V NN ESE
T EHEBERN 3.78V SWNHNEEE
BT HEBEN 3.8V WNHNEBEE
T EHBERN 3.82V WNHNEEE
T EHEBERN 3.84V SWNHNBEEE
T EHEBERN 3.85V SWNHNEEE
BT EHBERN 3.87V WNHEEE
BT EHBERN 3.91V WNMNEEE
T EHEBERN 3.94V SWNHNBEEE
T EHEBEN 3.98V SWNHEEE
AT EHBERN 4.01V SNHBEEE
BT EHBEN 4.05V SWNHNEEE
T EHEBERN 4.08V SWNHNBEEE
BT HEBEN 4.1V XNHNBEE
BT EHBEN 4.12V WNHNBEEE
BATHBERN 4.14V RTF‘E’JEEEEQ
Bt EBEN 4.15V xtr‘ﬂﬁ%ﬁfﬁ
R ERNERE

B EBREE IREE

Bt EERNEBRE

AR JREE
KB tE R REE

FEALEE-25 EXINAVEE
HBAMEE-15 EXNAEE
HMRE-10 EXNAEE
BEALRE-5 EXNEYEBE

BAEE 0 EXTRNAYEE

BARE 5 EXNAYEE

HEMEE 10 EXNAVEE

FEARE 20 EXNEVEBE

BARE 30 EXNEVEBE

BAERE 40 EXNAEE

HEARE 45 EXNAYEE

FBARE 50 EXNEVEBE

BARE 55 EXNEVEBE

ARE 60 EXNMEBE

HEARE 70 EXNAVEE

BARE 80 EXJNEVERE

9.
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power start

HEERETHRNEE 10 XH; F 1. ER. HHE
NEHBERT, HBAINEREIRES: 0 XYUAST, A
SMERREIREY, BMEBERERN, FAWHN, SEANTE
R, BMEERRE, MK 1. XHIRST, HEAIMND
BIR, BMBEEREN, BEERANHENRS; BHEER
B, MXM. 2: RS T, BANINEEIRE, RN
M, SFEANFTEEN; TMEMEE, 3. XTRST, &
NINEREEIR, EEFNHENRSE, TOBEBER,

w5

[charger0]
compatible
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

pmu_battery warning levell
pmu_battery warning level2

pmu_chgled func
pmu_chgled type
power start

pmu_bat paral
pmu- bat para2
pmu_bat para3
pmu_bat para4
pmu_bat para5
pmu_bat parab6
pmu_bat_para7
pmu_bat para8
pmu_bat para9
pmu_bat paral®
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

= "axp221ls-charger"

=0
= 100
=0
= 450
= 1500
= 1500
= 4200
= 4000
=0
= 4400
= 500
= 15

I
[l ool o]

1]
(e BN+ IV, ool ool oMo ool

{17 | | | | | | | | | A | ||
oo uuu b b WNE R &
Nk YN Wwookr Wo o wo
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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 1tf = 2261

pmu_bat charge htf = 388

pmu_bat shutdown 1tf = 3200

pmu_bat_shutdown_htf = 237

pmu_bat temp paral = 7466

pmu_bat temp para2 = 4480

pmu_bat ftemp 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 S
pmu_bat temp paral0® = 466 ;;
pmu_bat temp parall = 393 ")
pmu_bat temp paral2 = 333

pmu_bat temp paral3 = 283

pmu_bat temp paral4 = 242

pmu_bat temp paral5 =179

pmu_bat temp paral6 = 134

3.33.3 [powerkey<X>]

FEE I FEEIEX
compatible RERT

pmu_powkey_off_tim%t RGERG, KIZERXHBTE
pmu_powkey off func ZREHKfF, KIXINEE 0: shutdown, 1: restart
pmu_powkey off en RAEXRE, EEERKIXEE
pmu_powkey long time %Z3%M AT E]

pmu powkey on time X#fGE, KIZFVIBEIE]

pmu hot shutdowm  RERGF pmu EEXA

pmu_inshort BoESNEmEE
5l

[powerkey0]

compatible = "axp22ls-powerkey"

pmu-powkey off time = 6000

pmu_powkey off func =0
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pmu.-powkey off en =1
pmu_powkey long time = 1500
pmu_powkey on_time = 1000

3.33.4 [regulator<X>]

BCE I FEEIE X
compatible REH
regulator count regulator 2
regulator<X> regulator<X> XNHFI%E, B/MENR
NN
[regulatoro0]
compatible = "axp221ls-regulator"
regulator count = 20
regulatorl = "axp221s dcdcl none vcc-hdmi vcc-io vcc-dsi vcc-usb;vad-efuse vcc-hp vcce-

audio vcc-emmc vcc-card vcc-pc vcc-pd vcc-3v vcc-tvout wcc-tvin vcc-emmcv vcc-sdcv vcce-

sdcvqg33 vcc-sdcvd vec-nand vcc-sdcv-p3 vec-sdcvg33-p3, vec-sdcvd-p3"

regulator2 = "axp221ls dcdc2 none vdd-cpua"

regulator3 = "axp22ls:'dcdc3 none vdd-sys vdd-gpu"
regulator4 = "axp221s dcdc4 none"

regulator5 = "axp221s dcdc5 none vcc-dram"

regulator6 =("axp221s atc none vcc-rtc"

regulator? = "axp221ls aldol none vcc-25 csi-avdd"
regulator8 = "axp221ls aldo2 none'vcc-pa ehpy-vdd25"
regulator9 = "axp221ls/ aldo3 none avcc vcc-pll"
regulatorl® = "axp221ls _dldol none vcc-io-wifi vcc-pg "
regulatorll = "axp221s_dldo2 none vcc-wifi"
regulatorl2 = "axp221ls_dldo3:none'

regulatorl3 = "axp221ls dldo4 noné vdd-sata-25 vcc-pf"
regulatorl4 = "axp221ls_eldol nbne vcc-pe csi-iovcc csi-afvec"
regulatorl5 = "axp221ls_eldo2 none csi-dvdd"
regulatorl6 = "axp2§lsie1do3 none vdd-sata-12"
regulatorl? = "axp221s 1doio0® none vcc-ctp"
regulatorl8 = "axp221s ldoiol none vcc-i2s-18"
regulatorl9 = "axp221s dclsw none ephy-dvdd33"
regulator20 = "axp221ls dc5ldo none"

3.33.5 [axp gpio<X>]

FeEIN FEEIE X
compatible "EH
NN
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[axp gpio0]
compatible = "axp22ls-gpio"

3.33.6 [psensor table]

AcEIN

BREIE 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
SERERAE 2
SCER/IME 1
SBEIRAE 1
SEE=/IME 0
SEEIRAEO

NN
psensor_count = 3
prange min 2 = 4800
prange max 2 = 6500
prange min 1 = 4500
prange max 1 = 4800
prange min 0 =/ 0
prange max 0 = 4500

3.34 DVFS,,

3.34.1 [dvfs table]&&[dvfs table [X]]

[iGy=e1 REDE X

extremity freq R BRATZE

max freq RAIBITME

min freq R/NBITIE

lv_count VF RN

lvn_freq WNMRAIAF (n R-KER)
lvn_volt % nZREBE
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[dvfs table]

max_freq = 1200000000
min freq = 240000000
lv_count = 8

lvl _freq = 1200000000
1vl volt = 1300

lv2 freq = 1104000000
1v2_volt = 1240
1v3_freq = 1008000000
1v3 volt = 1160

lv4 fregl= 912000000
lv4 _volt = 1100

1v5 freq = 720000000
lv5 volt = 1000

1ve _freq = 0

1v6 volt = 1000

lv7 freq = 0

1v7 volt = 1000

1lv8 freq = 0

1v8 volt = 1000

A BE

vi R (BEREBNER) XFRFRENE, BoihaE!

3.35 s_uart<X>

BCE I FREDE X
s uart used S5 cpus MY uart #IR; 0-F, 1-2
s uart_tx cpus TX GPIO Fc&
s uart rx cpus RX GPIO ft&
AN
[s uarto]
s uart used = 1
s_uart”tx = port:PL02<2><default><default><default>
s _uart rx = port:PLO3<2><default><default><default>
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3.36 s twi<X>

BCE I BREDE X

s twi0 used 0-&, 1-2

s twi0 sck cpus i2c sck GPIO E2&

s twi0 sda cpus i2c sda GPIO Et&
P

[s twi0]

s twiO used =1

s_twi0_.sck = port:PLO0<2><1><2><default>

s twi@ sda = port:PLO1<2><1><2><default>

. o
3.37 s jtag<X> .
)

BCEIN FEEINE X

s jtag used 0-5%&, 1-@

s jtag tms cpus jtag RILEFEHA GPIO ELE

s jtag tck cpus jtag BYFZEZERN GPIO EcE

s jtag tdo cpus jtag #iEE GPIO EiLE

s jtag tdi cpus jtag #ERIA GPIO EiL&E
)

s jtag used = 0

s _jtag tms = port:PLO4<2><1><2><default>

s jtag tck = port:PLO5<2><1><2><default>

s jtag tdo = port:PLO6<2><1><2><default>

s jtag tdi = port:PLO7<2><1><2><default>

3.38 Virtual device

3.38.1 [Vdevice]
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FcE I

BREIE X

Vdevice used

£ pinctrl test BIEPNIEE, 79 1 (FaE

Vdevice 0 EINZED gpio0 BHEE

Vdevice 1 EINZER gpiol HNEE
(IR

[Vdevice]

Vdevice used =1

Vdevice 0 = port:PB0O0<4><1><2><default>

Vdevice 1 = port:PBOl<4><1><2><default>
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4.1 Device tree 43

ARM Linux H, arch/arm/mach-xxx FZHRFEAXEFRRREA TR, MXLRE
MH X FRZFKH, stEHK, MR LR platform & &. resource. i2c_board info.
spi_board info MUKREMEHH platform data,

Rzt XA T REXNEE, 57T PowerPC FHMERLEN FTELFEHBR Flattened Device
Tree(FDT), XM Device Tree 5, FZBEHNAT I UEEEDTEEELS Linux, MABEE

7 kernel FHITRKEMNTFRHL, />\

Device Tree B —MiEARBHIILUESEN, TRUN—PHBERE gpi}\ Sk, IRFBAERD
1, Device Tree H—&RFIHmBE LS (node) FEM (property) 4H5%, ME RS HAIEEF
g, FriBEY, EXMEMATHIE name # values 7 Device Tree 1, AIHEANEEE
1E:

CPU W EF A5
ATFEE RN A
ISt

MK

FhiTiEHI 28

GPIO 17%l28
Clock =28

<>\/

Bootloader R XIRMEBL AN, WZBILUAZIXRN, HREFEEEAY Linux AZHH
platform device. i2c client. spi device Fi&#&, MXLIZFEAINAE. IRQ FXR,
BT dtb FBA T W%, ARSEXLETRETE L BRFENIEE.

Device tree ZEHLMARFAIRELLIRZH, Xt device tree FVIBfR, RIS 5 NP E:

BAFHEREHIEEERNXAIER, W dts/dtsio

AR DTC ITE,

Bootloader ‘EAEBZ#HFINXHE ANFIIEENANEME,
RZBS WX, FREVEHFIREE S

& &R fE R,

AN
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4.2 Device tree source file

.dts X2 —H ASCII XA&MEA Device Tree #iR, £ ARM Linux f, —.dts XX
— ARM B machine, * ARMv7 Z2#F, dts XHEFHREBEERZH arch/arm/boot/dts/B R,
* ARMv8 Z2#F, dts XHHREERIZE arch/arm64/boot/dts/E R, * RISCV ZZ#TF, dts
XHBEERIZB arch/riscv/boot/dts/BE Fo

BAF— SoC BJEEX N % machine (— SoC BN Z N =@ BRIR) , HXLE dts
XHEASFZHERES, Linux RZATEH., 1 SoC 2B E % machine H[E
HIER D —ARIR IR . .dtsi, RMUF C BSBIEAXH, HMEY machine X¥[AY.dts i include X
4. dtsi.

REME-TNEETRMBENESFPREH. BUERERE —EX, MTHRaIURNESEEN
FHmo B, UTFHME—1.dts HEIVAIE 2!

@

9.

§/>

a-siring-property = "A siring"; < X

4‘.- node1 a-string-list-property = "first 8tring"”, “second string™;

a-byte-data-property. = 009 0x23 0x34 0x56];
first=child-property;

__O child-node siecond-child-property =<1;

' a-sfring-property =" Hello world ";

—'0 child-node2

a-gmpty-property
-node2

a=celkpropery=<12 3 4>;

o child-node

4-1: dts fa EHRHA

XM ERARLZH AR, RACHLERAEAARA, EEHRERT TRI—LEEMK:

—PMEMBRT R /7

mNFTH R “nodel” 1 “node2”,

1 nodel BFT 4. “child-nodel” #1 “child-node2”,
— D EIER BB

o wh e

BIERERE—EXY, EWERAMNAZTHERE—MEEFTR. RAKELEH SBRDH
BN, BEREMREXFRNEILTERBBIERTA .
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XAFRE (TERFT) ATLUAMNE|SRER: a-string-property="hello world”,
ZHEIEIRR A ES RE.

FRRTAAEIEE LUERE S EE—i.

ESHWAATFAEFRIBRYIR: a-string-list-property="first string”,”second string”,

Ll s

4.2.1 Device tree &4 E
4.2.1.1 TEA (node names)

HSE: device tree FENMTRNBRRBXIEM—THEE: node-name@unit-address

A

1. node-name: TRKIEH, T 31 FHKENFHEH, AJUBREPATRT N TREFH
BFfUNINERXFE, AKEHENE, BE, ’Tﬂ“)ﬁﬁ’\]ﬁ%’%EZi%E?EEEJjﬁEWJE’\J%T‘I'Z\HE’\J
<

% HEo >
<
Character Desdnplion |
-9 digil
a-z lewercase letter
A=, u_ppcrcasc—lctrcr
' cOMmMMma
| 7. N I period
|| _unclerscore
/ plus sign
= dash

e 42 BABMERTH

2. @unit-address: MR ZT R EARMNEEE — i ul, WEIZME&&FMuE (unit-
address) . BE, KFMUMBARIGAZIEEHNEMI, HEZMUBET B reg
BHERYIEH,

3. AT RpBRNNEE—H, EREMIFRRE, 2T UER—FERRMR (Fla
serial@101f1000 #0 serial@101f2000)

4. BT E%%E node-name & unit-address, ©i@id “/” FiR5,

L
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l ?

cpus

cpu@0

O
—.Q cpu@1

ether net@fed01000

i

ethernet@fe002000

4-3: TTRBFIERGI

FEEHFR, —MRUR/TE 3 INFHR; TRBEMA cpu TR, @It 0 & 1 KXK3; W

HEMH ethernet B &, @idHilt fe001000 F1 fe002000 KX,
o

4.2.1.2 &FHAR (path names)

£ device tree AM—IRGIT AN S — 1A%, BEE T SEEMBET R 22T AR,

device tree FYE 7 EREFRASH:

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

S

WNE 2-3 TRBMEERA,
EERTREE: / O

8T cpu#1 BIEEEKR: /cpus/cpu@l

& ethernet#fe002000: /cpus/ethernet@fe002000

(1 3585
. MRRENBRETIUBHRRTEIFAENT R, B4 unit-address T &

4.2.1.3 B (properties)

Device tree F1, TiRA] UABRBMERIERIZT RBFE, BERRMEBIHR: JFAE,

Bt % (property names)
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MHEER: WE

MKE/NF 31 NFARFRAR. BERMRNFRNTE:

Character _Description
-9 digzit

a-z lowercase letter
A-7 uppercase letter

’ COMIMma
period
underscore
plus sign

- dash

4-4: BEBMZFFN

FIRERNBMERN, FEEE—TH—IR, BRRFIEWNABRHENEEX T ZEM,

fian:

fsl,channel-fifo-len 29

linux, network-index

ibm,ppc-interrupt-server#s 30 4

E14(& (property values

)

BHER— I ESRBERXERINA, HARES 0 MHEZNFT,

HEMRANTRBEENGEEN, BRERSEANTE, XTE, BHEENEEEREFE, mE
L EBHABIERAEXER To

value description

<empty> BEFREEHMER, HAMERSEFEEMEILIRG]

<u32> - Rimt& Uy 32 (4. F10: {5 0x11223344 , M address
11; address+1 22; address+2 33; address+3 44;

<ub64> KiGHETURY 64 (UEEH, EM <ul32> A, F— <u32> &K
Tafil, £ <u32> FpHifi, Fu0,
0x1122334455667788 AN EITLHMN
<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> FRIEBAITEN, HEBRER. 5190: “hello” address 68

<prop-eéncoded-array>
<phandle>

address+1 65 address+2 6¢ address+3 6¢ address+4
6f address+5 00

RIS ERRBMEE X

— <u32> fB, phandle ERHET 5| BigEHPEMT
R E. BEENX phandle B%E, EAT S#B0T LA E M
TE5A.
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value description

<stringlist> BH—#&% <string> {ERET—IE, 80" "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 inEREMERE

Compatible

1. B¥: compatible
2, {EFEB: <stringlist>

3. i%BR:
WHRENRA—MEENTREBEE— compatible B, 5
compatible BYRIBERFARAEFERMMEERMRBET —MEE LWXBEE, ®
compatible B—NFRBIIR, Z2HE—INFHHE ETJZ’l\%*'ﬁﬁﬁiETE’JEﬁtJJE’Jué, 1?{%"%8%%‘@?]
“<HIEmE>, <BS>”
FHTHFRENNRTEES ZEREIEE. <
f51%0: compatible = “fsl,mpc864l-uart” , “nsl6550";

RGESESTHR s, mpc8641-uartHILALRIRE), MRLAE  HIEEBHE, BRBns1655048LARIIEEN,

Model
1. EM: model
2. EHB: <string>
3. AR

model BMER<string>,ZEIEE T NS, HENERAERNT:
“manufacturer, model”

Hop, FRmanufacturers®n/ @B, FRmodelRRMgENE S,
f5la0: model = “fsl,MPC8349EMITX” ;

Phandle &Y

E: phandle
2. fEHEE: <u32>
3. WiEA:
device tree #1, EXTphandleEM, BEE—1Tu3289E,
M UEE—MEXMphandle, BIEMERE—IRIR, (EMFEMPERAEBHFAERE).
phandle ERTFEAREEBHIKEN, LHERTEREENPNEET S
BN, EIRENF, plcHRIITFFAR:
pic@10000000 {
phandle = <1>;
interrupt-controller;
};
EXpicTimBphandle A1, BBAEMIGET S5 ApicT R, REEEART SHHRM:
interrupt-parent = <1>;

Status
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1. JBM: status
2. {EHAE: <string>
3. iHAR:

ZIE SRS BT

RS, &R

value description
“okay” RIBIGEOIETT
“disabled” %EH %éIFJUT_J ’f‘I, 1 7]‘\14:/WjE) \LE—_I-L/{L'f—J'EIJo
“fail” RGEATIETT, REFCETEHIR, IRREE, B—EHF
AIEBETT
“fail-sss” RFIGEAIETT, REFETERIR, UERBE, K—
AIE17.sss WAEFEIRFMEX, BIPEIRQNEZ M,
#address-cells 1 #size-cells
1.)BM%: #address-cells, #size-cells
2 .{EHE: <u32> \o
3.3%88: e
#address cells Fl#size-cells BUHEERERERFHIANRTA L, AXREAZFHRNNEHEILET,
ReEaM#address-cells Fl#size-cells DRRET FEHMreg EI&E’Jaddress%length FEROKE,
flgn:
H
mlmpallbl:= |__ e Coy ol easEeTiee <P 10115000
. aible="armplo22™

inl:rrupl-par:nl @RI,
pusq
ressAaslE
e-ce S
cpuB04
comp atible = "arm,c
feg= <0o

:EPU@'I {
gomp atible = "arm,c

rg: <1 -
k

L:rial@ﬁﬂ OO0y
comipa tible = “acmplikisg
reg =<0l 01 TOD Q000 =,
interrupts=<1 0=

Lrulﬁmﬂlﬂ-ﬂlﬂ{
comipatible = "ar i
reg=<{x1 {1 rmmmm-:-:-»
interrupts=<20=;

L:iﬂ@ﬁﬂ B3.000 {
comipatible = "arm,pl 0617
reg=<0xl 0173000 0x 1000
10001 O e 0o 0 30eD 1 0=
interrupts=<30 =;

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

4-5;

o be-as”;

or es-a5"

reg= <0n 1011 5000 0x 1 00D =
interrupts =<4 0>;

k
t:l:rnal I:us{

-l sSfells =<2

ran;il,i: = ﬂ:l OO 10100000 0x1 0000 4/ Chipselect 1, E thernet
1 00x10160000 0xl 000 4/ Chipselect2 i 2c controller
2 0 0x 300000 0 0x1 OO0 000>, / / Chipseled 3, NOR Flah
ethernet®0,0 {
compatible ="smc smcs1c1117;
reg = <0001 Ol
ineprupts =<5 2=;

E
2e@d0]
c{:-rrpa'lll:-lt— acme 1234-12 c-bus';

reg ={1 l:l -::|x1-:n::-:n;
interrupts=< 6 2=;
rio@sa |
compatibe="m
rq:{ﬁ*};
interrupts =< 73 =;

axim,ds13387;

k

flash@2 0 {
comp atible="samsung k81 31 5ebm
reg =<2 0 Qo0 D00 0elc-;

' ehi-Tlash®;

address-cells 1 size-cells <3l
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root Zmf#address-cells = <1>FM#size-cells =<1>;
RETserial. gpio. spi F4HMaddress fMlength FERAKESFIH1,

cpus #Fmf#address-cells = <1>fl#size-cells = <0>;
RET2 fcpu FLEmMaddress A1, Milength AZ, FEREM T2 cpu Mireg = <0>freg = <1>,

external-bus ZHM#address-cells = <2>H#size-cells = <1>;

RETHTFHethernet. i2c. flash BMreg FEFHreg = <0 0 0x1000>;reg = <1 0 0x1000>Freg = <2 0
0x4000000>,

Hrf, addressFEKENO, FEMEL N cell (0. 1. 2) BWHMFIE, $2 cell (0, 0, 0) BAEWIZFIEMNEM
i,

%3 fcell (0x1000. 0x1000. 0x4000000) Alength,

BIEREMNRi2c AP ENXK #addresscells= <1>H#size-cells = <0>;
XEREITI2C 24 EEEMRTC, ©Maddress FEEH0x58, BIREMI2C Hbtt,

Reg

1. B%: reg

2. {EZA: <addressl lengthl ‘[address2 length2] [address3 length3] ... >
3. iiEA

req BHERTIEME L RMNMNHER, HEhMS—Haddress length REBTIGEFERAM—HUSER,
address H1 ME %132 {UMEEE (Blcell) , Mlength MAcell WFIRFEANT (%@ize—cells =0) .
address Flength FERBAILKM, REELM#address-cells Fl#size-cells |

DIRET F4SMreg EiEMaddress Mlength FERMKE, <

Virtual-reg

1. BM: virtual-reg
2. BFEE: <u32>
3. BiBA: virutal-reg BMIEE—NEKAVMULIRGIEIIE N,

Ranges

1. EM> ranges
2. fERA: <empty>ZFE<prop-encoded-array>
3. AR
HiiiregEMiRBAH, ?f,ﬂ‘]Eéé\%/ﬂiéill]ﬁé‘éiﬁ%ﬁ@ﬂi{ﬂii, B B RIRIX LR R R8T R A A it
RIVESEHR UG XEHIIRET 5 CPU ] A5 AHbAE
IRTRGLEARNE CPU MANMILTE, BHTRNTFTRELFERANSE CPU M,
FRLENFARETEEMET. fi, serial@lolf0000 &EMEEHESACH 0x101f0000 Hhit,
RLERPTAERFTRNTRMEEER CPU MiiHs, 17 BE—NAEMRET L,
KB IHEE M—MAE S —MEAL RN A%, T ranges BMEERALEMAE.
HELAE2 - SHYIG & HR I
ranges = < 0 0 0x10100000 0x10000 // Chipselect 1, Ethernet
1 0 0x10160000 0x10000 // Chipselect 2, i2c controller
2 0 0x30000000 0x1000000 >; // Chipselect 3, NOR Flash

ranges f—PMHULFEIRTIR, ranges RAWE—IMEBE—NEEFHME. RQAEFIEFbibzs 8 P Xg A/ ETh.
BN FEMNESBUATFTRE #address-cells . XT=M) #address-cells fMFTH R #size-cells,
LAZs IRy sbER S L3RR, FiHbiEE #address-cells@2. Xithiit#address-cellsE 1 . KifiK/#size-cells
21,
A=A ranges WEFRA:
MHAE 0 FEMNHEREE 0 WS AMIEERE: 0x10100000. .0x1010ffff
MEE 0 FFEMREEE 1 WS AMIEEE: 0x10160000. .0x1016Tfff
MEiE 0 FIEHmEE 2 WIS OIESERE: 0x30000000. .0x10000000
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b, MR R F it = ERAARN, BAZTK/ATURI—=E range Eit.
— =M range BMEKREFHALER 1:1 BSETIRMiSE,

J

4.2-2 ﬁ%%ll\\%iu

FiA device tree #LITHRBE—MRT R, ELAERT R FUEUTHTR:

1. Cpu s
2. Memory T2

4.2.2.1" R = (root node)

REWEHLAR—TMRDR, WHARENTRBRRTRIWEN, ROIATEREZR/

RERABANTREY: »
>

BRI REEA BHEEE EX
#address-cells FE <u32> RILT 1 RS FeaE PRt
#size-cells = <u32> RIFHRBFREMEFRRIARN
model RE <string> BE— I FRBEARIRGFRERT
compatible e <stringlist> EEFENRETIER
Epapr-version EE <string> XPMEMMNEE FIAFRH

“ePAPR-<ePAPR version>" HM,

<ePAPR version> BF&EMH
PAPR FSEBIRASS, f40:
Epapr-version ="ePAPR-1.1"

<>\/

4.2.2.2 LT = (aliases node)

Device tree FRAF BT ARXEXIKETRERENNZ, B TANNERTAMNEZF, M

BiAR A aliases BT =&,

/aliases TRABTEBMEEX T — T8, BENRBRFIEE TR, BIEERET device tree

FIRET REVEERZ. fla0:

[serial@ = “/simple-bus@fe000000/serial@l1c500”

IEEIZERIRT serial@llc500 KRBT A LKENFRA A serial0, BAFBMENRZE “BEMIK
#E serial” By, XEMNELREMSTRFRITEK, KM aliases TRIEE—MIET ALK EHT!

B, FRMEXNEHEAEILEET
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4.2.2.3 AEHS (memory node)

ePAPR FLEHIEE T AFTI R device tree PUTMMI TR, AETRELT ARYIEREFNGE
B, MRAZDPELZIAFEE, FA device tree PAIERBIBEZINETR, HEET—TE

IMHAET RPET reg BHEEEARFIEE. TTREBFFLIZE memory,

AETREMNT:
BB ERER BEER EX
Device type RE <string> B EXIN " memory”
reg TE <prop-encoded- BEERHENAXRIET
array> RN 4 ZS (8] A/ IR
Initial-mapped- C1pricz3 <prop-encoded- 15T #iR MRS X B9 A TE
area array> HEFN4E =S (A AT A/
Bg— 64 [1RGEAE L THOYIERTER: &‘
>
<)

1. RAM: iEtattit 0x0, KE 0x80000000(2GB)
2. RAM: it 0x100000000, E 0x100000000(4GB)

RETENEX AT URBEUTAR, BRig #address-cells =2, #size-cells =2,

A1

memory@0 {
device type = "memory"j
reg /s < 0x000000000 0xPOOOOOOO | OXxOOOOOOO0 Ox80000000
0x000000001 0x00000000 Ox00000001 Ox00000000>;

i
A 2 »
memory@0 {
device type = "memory";
reg = < 0x000000000 Ox00000000 Ox00000000 0x80000000>;
}i
memory@100000000 {
device type = "memory";
reg = < Ox000000001 Ox00000000 O0x00000001 O0x00000000>;
i

4.2.2.4 chosen ¥=

chosen TRHAFNER—THEENRE, RERFA—THEGNRERSZ BT EEIERNMT, L
905|524 chosen TTRENIIBHEAAREMH. ®BE, chosen TR .dts IBRXHFFAE, #
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ERMIETR. EXMERTRNEZF. TREMNT:

BIERR EREH HEEE EX
bootargs C1priz3 <string> HAFFETE boot &%
Stdout-path CIprizes <string> EXE boot =4I &It .
(£
Stdin-path CIprices <string> 187 boot =HI SN
%
BlF:
chosen {
bootargs = "root=/dev/nfs rw nfsroot=192.168.1.1 consolesttyS0,115200";
i
4.2.2.5 cpus ¥5 .
»

<
ePAPR #ISBIE7E cpus T =2 device tree AT =, BHARARFFELILE, JLUE
fi# cpus TRMNIEAERFT A cpu BH— 1588, TaEMHINTF:

BRI EEER B33
#address-cells AT <u32>
#size-cells A <u32>

4.2.2.6 cpudBHs

Device tree RE—1 Cﬁﬁv*ﬁ,.ﬁ“ﬁﬁ—/l\ﬂﬁkE’\JE%T’HM‘T%?EO 8 cpu HREY compatible B
ME—N ) RRANFEFE, HIEETHYIMN cpu, FMETNEM compatible BM—##, NR&R
£ cpu HIMNEMREZ, EHATE binding XA F4HIREE,

cpu TRFTRBENEN:
B2 =5 EEit) EX
Device type WA <string> EBHEHIZE “cpu” HNF
e

reg WATRL <prop-encoded- E X cpu/thread id
array>

Clock-frequency WA <prop-encodec- 1EE cpu HIBTEPETZR
array>
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B2 FR E5FER et EX
Timebase- WAZR <prop-encoded- FERE HHI timebase HIZ
frequency array> R TES Y]
status <u32> R cpu BPIRES
okay/disabled
Enable-method <stringlist> 8T cpu M disabled
IK7&Z enabled AT
Mmu-type C1pis <string> 18 cpu mmu BIFEE
cpu TImSEfHI:
cpus {
#address-cells = <1>;
#size-cells = <0>;
cpu@d {
device type = "cpu";
compatible = "arm,cortex-a8"; G
reg = <0x0>; °
T ;;
i )

4.2.2.7 soc PE

XM THEARKRTNRARGH (soc) , MRAEBRMEB—NEKLRSH, BAXNT AN
TEE, soc TRHNTIEER soc EFAIEIKERINMER,

THEAFHIANEE soc AYiEHA B L "soc” FRFH ko

SHUN

S0Cc@01c20000 {
compatible = "sghple bus";
#address-cells = <1>;
#size-cells = <1>;
reg = <0x01c20000 0x300000>;
ranges;

intc: interrupt-controller@91c20400 {
compatible = "allwinner,sun4i-ic";
reg = <0x01c20400 0x400>;
interrupt-controller;
#interrupt-cells = <1>;

pio: pinctrl@01lc20800 {
compatible = "allwinner,sun5i-al3-pinctrl";
reg = <0x01c20800 0x40Q0>;
interrupts = <28>;
clocks = <&apb0 _gates 5>;
gpio-controller;
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interrupt-controller;
#address-cells = <1>;
#size-cells =7<0>;
#gpio-cells = <3>;

uartl pins a: uartl@o {
allwinner,pins = "PE10", "PE1ll";
allwinner, function = "uartl";
allwinner,drive = <0>;
allwinner,pull = <0>;

4.2.3 Binding

%}F Device Tree FHNESFEMBEABMEARERGENEGHATH, —RBEEXERHATTH
AR, XESH{ITA%E) Documentation/devicetree/bindings/arm #2 To
°
;@
3

4.3 Device tree block file

4.3.1 DTC (device tree compiler)

¥.dts miFN.dib I HE. DTC BVBRMHRAFHZM scripts/dtc B, £ Linux R1ZE
BET Device Tree MIBER T, WIENZN BN S4HIF dtc, Bid scripts/dtc/Makefile FHY
“hostprogs-y := dtc” :X— hostprogs #&i¥ target,

7 Linux A#ZM arch/arm/boot/dts/Makefile #, #iR T HEA SoC #ikHfE, WLt dtb X
HEWRmIFHEE, W5 sunxi XNt 85

dtb-$(CONFIG ARCH SUNXI) 4= \
sun4i-al0-cubieboard.dtb \
sun4i-al@-mini-xplus.dtb \
sun4i-al@-hackberry.dtb \
sun5i-al@s-olinuxino-micro.dtb \
sun5i-al3-olinuxino.dtb

4.3.2 Device Tree Blob (.dtb)

.dtb 2.dts #& DTC FiFEM Zi#FEIE LM Device Tree iR, AIH Linux WNiz#iT. BEE
AR BEMREIE NAND. SD Bifimage B, =4.dth XHEIRE T— MR/ X5 LAFFER
Z, 2Jf& bootloader 5|5 kernel FZiEH, =A&iEENZ.dtb EIRTE,
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4.3.3 DTB NN=ERRE

Device tree block AEHRBARIT GitM EFTiEIE), HITUEER], dtb XEEHEE
B 4 MDA, — NIk, — memory reserve map. — device tree structure
« — device-tree strings, X/LPMESHEHE—EEA, —EMFBIIAEF,

(base + totalsize)

base -> |

4-6: dtb REHAE

4.3.3.1 Xf{¥3-boot_param_header

T

AZIYIEIE BRI AERX I structure boot param header XMEMAR AL IR

include/linux/of fdt.h

#define
#define
#define
#define
#define
#define
#define

OF DT HEADER

OF DT BEGIN NODE
OF DT END NODE
OF DT _PROP

OF DT _NOP

OF DT END

OF DT VERSION

struct boot param header {
__be32 magic;
~ be32 totalsize;
_ be32 off_dt_struct;
~ be32 off dt strings;
.. be32 off mem rsvmap;
~ _be32 version;
__be32

O

0x3
0x4
0x9

last comp version;

/* Definitions used by the flattened device tree */

Oxdoodfeed /* marker */

0x1 /* Start of node, full name */
0x2 /* End node */
/* Property: name off, size,* content */
/* nop */
0x10

/* magic word OF DT HEADER */
/* total size of DT block */
/* offset to structure */
/* offset to strings */
/* offset to memory reserve’ map */
/* format version */
/* last compatible version */

O <
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/* 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 */
i

BAXNEMKELR, ERUBEREER,

4.3.3.2 device-tree structure

X—BREBEFRTENEANER. S TMERBWBAIUKREFES, HRNERU
OF DT BEGIN NODE #i2iai5E, ETRMBERE. MREATERY, BAaAMEKE
MEBE=HEN, HI OF DT PROP Aiiatrig, RENFERRRERXFERZE, HEMU
OF DT BEGIN NODE #24, OF DT END NODE F&&—4%Sf&LL,

off_struct -—-—-——--—===--—---—————- o

| OF DT BEGIN NOLE | <

""""""""""" )

|~ OF/DT_END NODE |

4-7: device-tree BJ structure 514

LFEHRE—MERBEN, S—TNEBERWNTHEN:

Scripts/dtc/libfdt/fdt.h

struct fdt property {
uint32 t tag;
uint32 t len;
uint32_t nameoff;
char data[0];
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4.3.3.3 Device tree string N % <
< < & <& <
& &7 & & &
& < A ~ -~ . NV &
Q<> RE—EOTME Strlg@, EBEEE. Eig@%—‘éﬁﬁm%ﬁ%ﬁ'%@% , UTL9=E), QQ
QQ Q<> Q<> ©<> QQ
4.3.3.4 dtb 3l
offset contents
N N
%°6\/ %\\P/\/
& <
<O <&
<& < <
O <O O
Q<> < Q<>
S & S
& O
Q<> Q<>
O O
of_dt_string
%\‘/‘0/\/ %00/\/ %00/\/
<O O O
< < <&
<O <O <
< <& <
QQ of_dt_struct <>Q QQ
<O & &
QQ root node QQ QQ
QQ <><> QQ
“model"
. ‘ 4-8: dtb 5= . .
Qfo\’o Q%\"O Q%\‘fo <>%\"°
AL dtb 4548 4 NEBSHEM. © ©
<& <& <
O & & <O O
Q<> QQ QQ QQ Q<>
<& <& <& O &
<><> <>Q
S S IRARFRE © ﬁkmm@%ﬁmao RB—EAR S 6
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memory reserve table: 44T kernel REEFRAMAEXIHTIE,

Of device-struct: &M BEET device tree HEM. 8T =L OF DT BEGIN NODE
MEFS BEERETSANEN. IRTREEY, BAELRERETANEY, &
NEMEL OF DT PROP & HIKR, EEERHREETTAPHNFTR, FRaRtBEMU
OF DT BEGIN NODE ##, Ll OF DT END NODE %3, &/EL#5% OF DT END 47
THRT REER,

NENMEMY, EHFE OF DT PROP 2fG, H—1 32 UMNHBIEHEEMZBMERERE
of dt string &H{FECiaiiut % /L byte A, ZAAURAXMHE, RRAERZTREE
RZHERNEMERFR, bl compatible. reg &, XETANIZFRMR—MERER, BRE
RBTEIMN, RBE—NMRBE, FIEETTHE of dt string MM, £ of dt string FRE
EREFE—MEMEMAIUT, BFFEE block &BMNZIE,

4.4 NizxEH API

. . . S
4.4.1 of device is compatible N
FE
[int of device is compatible(const struct device node *device,const char *compat); )
I EF
FIHTiE & 45 Y compatible B4 RE B E compat IEENFRHR, H—MReIZHE 2 MNHE
REEHE, XERE.dts XHFI&HFD compatible B4 E=EHNIRE) OF ILALR, F LIRS
BILUER Bootloader 15245 WiZM Device Tree FMEIFLE SR compatible BELUBERS
EM—MigsE, MMRERENIgEEEHITRENLIE,

<>\/
4.4.2 of find compatible node
FE
struct device node *of find compatible node(struct device node *from,
const char *type, const char *compatible);

¥ e
R#E compatible B, K1Fi&&ELE =, EHA Device Tree FFAEMIREE R, BEEWINE RN

A compatible B SRR NSIITE, KZEHIBERTF, from. type 75 NULLs
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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,
const char *propname, u64 *out value);

R ER{EFR

EENGELE S np MEME 7 propname, A 8. 16, 32v 64 (UK ANEL. T 32
IR EERIH, REABIZ of property read u32 array().

4.4.4 of property read string <

[F3!

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);

ERER{ER
AERINFAHRREGE, EERNFARHHABMETRISE index TFFFH,

4.4.5 bool of property read bool

[R3

static inline bool of property read bool(const struct device node *np,
const char *propname);

BERER{EF

NRIKELER np 8F propname B, NR[E] true, BRG] false, —fKAFRETEMR
EF T
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4.4.6 of iomap

[REY
(void _iomem *of iomap(struct device node *node, int index); )
1R

BT EE R ERH#ITIRENEKXEN ioremap(), index BRFEMERS|, HIZREFLE R reg
BHEZE, f@d index t7RE ioremap MWEW—E, 2F 1 EMIE R, index & 0, ¥A
Device Tree [5, KZRIZEIRENEL of iomap() FHITHET, MAFBEILEHR ioremap,

4.4.7°irq of parse and map

[FE!
[unsigned int irq of_parse and map(struct device node *dev, int index); ¢ <> ]
»
3
¥R e

#Ed Device Tree HEIKFZHIPUETS , SUfF LR M. dts HE interrupts BIBITHPMS., &
BEFAT MR, index FEERBNZRSIS,

4.5 Device tree #itE demo

BA pinetrl 7f1:

S0C@01c20000 {
compatible = "“simple-bus";
#address-cells ="<1>;
#size-cells =<1>;

ranges;
pio: pinctrl@01lc20800 {
compatible = "allwinner,sun50i-pinctrl”;

reg = <0x01c20800 0x400>;

interrupts = <0 11 1>, <0 15 1>, <0 16 1>, <0 17 1>;
clocks = <&apbl gates 5>;

gpio-controller;

interrupt-controller;

#address-cells = <1>;

#size-cells = <0>;

#gpio-cells = <6>;

uart® pins a: uart0@o {

allwinner,pins = "PH20", "PH21"; //REZEEAZMpin
allwinner, functiom's "uart0"; //ERBFE
allwinner,drive = <0>; / /BTN S
allwinner,pull = <0>; / /&8 ETHL
allwinner,data=<0>; /REBIREM
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5.1 5|5

5.1.1 ‘REBH

T48 Device Tree ECE. & FIRsIUNAFREY Device Tree REEEEND, LA BHEIRE
Device Tree BB SR A%

5.1.2 RiESSEREIE o
<
ANiB/JEREIE fiR¥R 15 BE
DTS Device Tree Source File, i&& RIS &
DTB Device Tree Blob File, i&&E i Zi#HISc 4
sys config.fex Allwinner FEENH

5.2 RERS T4
Device Tree E—HHEATHIHIREN, BILUBHAR RAL MR R —FNAEN, BILE

NEERARED; NRALURSSXIEN, HRETCEFY Linux MIZHRH platform device
%,

5.2.1 BIRIIEEN AR

Device Tree HRZ TE¥ A hardcode A HW EEEEE RN RZALBEN G ZE, HRT
arch/arm64 TRENTREE, FEIN BAUEEFTF driver 1%, FAMRIZEM main-
line kernel K913,

5.2.2 MRARENEA
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AIE/FEHEE fRRE A

FDT AT PowerPC 1, ATENRNZEE && BRAR
PowerPC FEHFL A, #H T Standard for Embedded
Power Architecture Platform Requirements (ePAPR) #x
#, YT Open Firmware BIfLs, 7£ U-boot 5INT RF
&M FDT #0, ERA— 1289 FDT blob &R RAZKREH
EREBLEANZ,

DTS device tree JBXH, BEHAFPEEES. X7F 32bit Arm 22
1, dts XH1FEIE arch/arm/boot/dts BEET. ¥F 64bit
Arm 2243, dts XHEFEMAE arch/arm64/boot/dts &R o %t
F Tina3.5.1 RZ/Ghkads, =fEA device BRTH
board.dts, BP
device/config/chips/chip/configs/{borad}/board.dtss

DTB DTS # DTC i[5 Z#HIt& XA Device Tree iR, BIH
Linux WM, FS@RmiRERHFEERE .

N

o

S

5.3 WfAECE g

5.3.1 BEEXHuE

BREWNXH, FREEGHZBNER T,

e ARMV7 Z2#F, dts XHMEERZEY arch/arm/boot/dts/B .

e ARMV8 ZE#'F, dts XHFMEEMZEY arch/arm64/boot/dts/B R-

e RISCV Z2¥gF, dts XHBREERZE arch/riscv/boot/dts/B Ho

tF Tina3.5.1 & 2ZfEhkEs, =1EH device BER A board.dts, EP:

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

lunch ERBERAEG, lUERAREGSHEIZER:
((cdts )

EMWINRARIZEN, BEWME chip, 7 lunch ERHFEZE, SBTH:

( TARGET CHIP=xxx )

40, TARGET CHIP=sun8iw18pl, MM sun8iwl8pl FLMEIE X,

PR CHIP FLBVIREWE Z. HFIFAZNEREH#ITRIFE, ERPEXH. EFTEHET
&, F455 sys config, £RERZNIEEN,

WRIRFE © HRB2ERZRNERAE. RE—TIMF 75



@LWIMIER /
' KRS 0

£ 84, BN scripts/pack img.sh &, do ini to dts REFHITHEXAIIE,

F Tina3.5.0 RZHIRA, MMREARERZRILREN, WLEERARBERIKERN, REH
i, NfERBARIZER,

i cowbell-perfl A ZE, =% sun8iwl8pl-cowbell-perfl.dts, SNRHLAZR, FEA
sun8iw18p1l-soc.dts.

StF Tina3.5.1 RZGhk7A, &R device BR TR board.dts, Eb:

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

5.3.2 BEXHXA

5.3.2.1 F{FE sys_config.fex EiEER
LRTETE sys_config.fex BY, —EMNEERLEIER NS (L sunSQi?vlpl FaRe):
<

o SOCRELEXH: EXT SOCKEE, Wig&TH. HMFERIR, WE sun50iwlpl.dtsi[ll,
e board FEEXMH: EXTIREABE, @5 —LEHREFEERES, WE sun50iwlpl-tl.dtsio

TEIENE:
Sun 50w 1p1-clkdts
SunS0hw1 pl-pinetr. dts
B
SUNSOWTpladts —J
i
{ sunS0lw1p1-t1.dts } {_sunsmwlpl-perﬂ.dts} {_ sunS0Iw 1 pl-socdts }
{ sunS0Iw1 pl-t1.dth @ {:sun 50w 1p1-perfi dth G ( sun50lw 1p1-socdth {}
5-1: RTE7E sysconfig BIERELEH
(0 368

i, WEEPA sun50iwlpl.dts, .dts5.dtsi BXFETF dtsi B dts AHIBIERE, AR dts 88 dtsi B,
EFEXHPHIEEERE S

EFE RI8 WlF, BT =N ARNKENERERES, HE:
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o NAER dtb XH, K#F sunb0iwlpl-board.dtssun50iwlpl—{board}.dtsi X &8 &
sun50iwlpl.dtsi, & board HKEEXHER soc KELEXHHIERET RIEE B,
Board REEXHHNEMERSEES soc ZHHERIEMSE,

e BRI sun50iwlpl-soc.dts XHER sun50iwlpl-tl.dts 5 sun50iwlpl-perfl.dts —#%,
#ET board BBEX . ZEEBEXMHENXA—MERAN board FIEBEXH, FEATHIERRH
A R, RBEEARZ linux-3.10/arch/arm64/boot/dts/BER TENXEF HFZER board
BELEX . MREIMXHFHIER, NIZEFHNE, SEEA sun50iwlpl-soc.dts, ER
ZEFP A EWN board KEEEX M, 3*: Tina3.5.1 XZEMARA, HE dts BB, THBIT
device/config/chips/chip/configs/{board}/board.dts

5.3.2.2 {#1% sys_config.fex EEEER

L7E7E sys_config.fex B, —p=ENEETUEE=1E% (WL sun50iwlpl FEAH):

o soc KEEEXMH:. EXT SOC RECE, k&, PEERR, WE sun50iwlpl.dtsi.
e board REEXH: EXTIRELE, B8 —LEREERES, WE sun@@iwlpl—tl.dtsio
o sys_config.fex BBEXM, WAERFERMEN, %Lt board KEEE. soc KAEELR

=]
=Elo

TENE:

SUnSthy 1p 1-clkdts

SUn S0 pl-pinctr. dts

i

suUnS0MWIpTdts

b 4

] ]

E sunsmﬂﬁ:-latlfdts 1 E sunS501w1pl-perfl.dts :E { suUnS0Iw1 pl-socdts 1

3

E s

{_ sys_conflg fe( t1) J Lsgrs_conﬂg.l’ex{p-erl’n _} Lsys_cnnﬂg.l’u{ntl‘er]_]

»

)\ 1,

{sunEﬂlwlpi-tldﬂ:Q {sunsmwipi-perr'i.dth@ { sUnS0IwW1 pl-socdth Q

5-2: 177t sysconfig HIEC B

M R18 AflF, LERRT =1"ARSENEERES, P!

e N AE dtb X, BEEE sys configfex BBEELE, BNXEK#H T sun50iwlpl-
board.dtssun50iwlpl—{board}.dtsi X 8% sun50iwlpl.dtsi, sys config.fex BE&EXHHY
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LRk FERS, sys config.fex IR devicetree XHEFEARCEINL, sys config.fex BEZE
NASE#HE board KELEXHHE soc REEXHIHHEEET X,

o ERH sun50iwlpl-soc.dts R sun50iwlpl-tl.dts 5 sun50iwlpl-perfl.dts —#%,
#ETF board EEEXH. ZEEXHEXN—MEBEAM board BBEEXH, FEATHLRE
FEERNA RE, RBEEAZ linux-4.4/arch/arm64/boot/dts/sunxi/BER T EXEF /A
=M board REEXH. NRHIXFENER, NZEFHEZE, KA sun50iwlpl-
soc.dts, fERNZEFAERM board REEEXH. 7E: Tina3.5.1 RZENRE, HE dts
&, T#ET device/config/chips/chip/configs/{board}/board.dts

5.3.2.3 soc &EEXHS board &KELE X4+

soc FEEEXHS board FECEXHERE dts EBEXH, NTHEEIRET RNHARIGEEEES
XF, EHit, FENEGHHD RIS HABSEHRGIE, Hi—RZERHER:

o 1. —fih, soc FEMBXMHREFAREE, board FEBEXHREFERKES, NRAHKE
FRENFTELE, N—AFEET board HECEXHELLAITE, 3352\%%%& board HKECEX
HHEEARNBRENTR, MREREKENF, WXBNEHAMNZE: W MEREXHRF
FEHNEIEEHARBIREANEREXH, aHTEREEER; BRAEE, ML IEE board
REEEXHHEMERE, B board & soc KABEEMERED. 1T:

SOCRENX :
/1
soc {
thermal-zones {
xxX {
aaa = "1";
bbb = "2";
}
}
)
} oY
board4E X :
/1
soc {
thermal-zones {
xxx {
aaa = "3";
ccc = "4";
}
}
)
}
REER:
/1
socof
thermal-zones {
xxx {
aaa = "3";
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o 2. WX soc FFREFHNLAHRIEETL EHEBDHENFHRER, BEAXMALERENEMSR
Mm%, BIEEREERK. BATKNIZEEXE board REEXHEHT, FEF/delete-node/ BRI MIER
soc RMIACE, HEMEN . T

SOCRENX :
/1
soc A
thermal-zones {
xxx {
aaa = "1";
bbb = "2";
} &
}
} .
»
} g
board%E X :
/1
soc {
/delete-node/ thermal-zones;
thermal-zones {
xxx {
@aa = "3";
ccc = "4";
}
b
b
}
R
/1 =
soc { S
thermal-zones {
xxx {
aaa = "3";
ccc = "4";
)
)
}
}
HBRT RAIEEMI T
(/delete-node/ F&E#; )

ZEEFEMNEAE: (1) /delete-node/5TEZzZEBSE

(2) METRPEHUES, TRIEHEFEM L.
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MIEREEREEM T
[/delete-property/ BEES ]
5.3.3 BC& sys config.fex
| Ea | [ fongurai |
[parenty — /
parent_used =0
T o, WOERR ]
parent/Vdevice] —— ———
Vdevice 1sed =0 ’//|,,’ LA N |
Vdevice_prop = “abce” [ Fet%GP0 |
Vdevice_gpiol = port:PB01<1><default><defaut><defaults " .
Vdevice_pin = par[:FEDZ{Z}{mfaullxdefaut}{default::__Hl_ ALBEPN |
Vdevice_pin3 = port:PB03<2><default><default><default> N\
5-3: sysconfig @it &
5.3.4 BCE& device tree
Vdevice: vdevice@o{ (FIAL)): (8I(2))
compatible=" allwinner,sun50i-vdevice” ;
device type=" Vdevice” ; (£(3))
pinctrl name=" default” ; (FW(4))
pinctrl_O=<&vdevice pins. a>
test prop=" adb” (3FR(5)
status=" okay” &Y (3F%(6))
i
E:
(1) label, HEABF M5 sys config.fex FHE—Ho
(2) TREF,
(3) BEBMRTISEXRE, U5 label —%,
(4) BEREM, FAX PIN L&,
(5) H@EE,
(6) HERM, AXRKRTIgEESEM.
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5.4 #&[Ofmid

Linux R4 A device tree 1 THRER API ##10,

5.4.1 #ERAsMEREO

ERRIZIRMEN device tree O, %M5|A Linux R4IRMM device tree EOLXH, G5
BRBFLURRE:

#include<linux/of.h>
#include<linux/of address.h>
#include<linux/of irqg.h>
#include<linux/of gpio.h>

5.4.1.1 irq of parse and map ®
8
>
o)
el TR
BRIERRE unsigned int irg of parse and map(struct device node
*dev, int index)
28 dev: EBRITPMISMIZE; index: dts BEXEFHRT S
interrupt BEEZRSI;
A El SASRARITERTN, REIFETS, BN&RE] 0,
DEMO:
BltimerfH S AflF:
DtsEiE: &Y
/A

timer0: timer@lc20c00 {

interrupts = <GIC SPI 18 IRQ TYPE EDGE RISING>;

I
}i
IREH AT ES
static void _ init sunxi_timer_init(struct device _node *node){

int irq;

irqg = irq_of parse and map(node, 0);

if (irq <= 0)
panic("Can't parse IRQ");

}

WRIRFE © HRB2ERZRNERAE. RE—TIMF 81



@ LWINWER
y XA W

5.4.1.2 of _iomap

251 A
RERREY void _iomem *of iomap(struct device node *np, int
index);
S np: EMEAEMNIZEE TS, index: dts BEXEFTE reg B
MERS;
iR[E] WRBRESALTN, IR[E] I0 memory RIREIMMNE, FNRE]
NULL,
DEMO:.
UtimerH | AflF, dtsicE:
/4
timer0: timer@lc20c00 { :
reg = <0x0 0X01c20C00 OxO 0x90>; §/>
\
T <
};

BltimerflF, WA ER:
static void _ init sunxi timer_init(struct device node *node){

timer base = of iomap(node, 0);

5.4.1.3  of property read u32

el ks

RIERREY static inline int of property read u32(const struct
device node *np, const char *propname, u32
*out value)

=S¥ np: BEREEMENT &; propname: EBMHERT;
out value: BME

IR [E] WNREVERKLN, R[E 0,

DEMO:

//timerFRAGIF, dtsEERF:
/4
soc_timerQ: timer@lc20c00 {
clock-frequency = <24000000>;
timer-prescalel= <16>;
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+
»i
// A timerT = A6IF, WEhIRENCclock- frequency B ERGIF:
int rate=0;
if (of property read u32(node, "clock-frequency", &rate)) {

return;

pr _err("<%s>must have a clock-frequency property\n",node->name);

5.4.1.4 of property read_string

] n4E

BRI #4 R EY static inline int of property read string(struct
device node *np, const char *propname, const char
**output)

2 np: BEREEMENT S, propname: BRI,

output: AFREFHREIFRH

E[E ANREERY, EE O ”
Ihgefak ZERBATRET AP EEE O GIXNEEEAFRTE)
DEMO:
//BIaN3KEXstring - proptY/E 14, DtsHiE:
/A
50Cc@01c20800{
vdevice: vdevice@0{
string prop = 'abcd!;
+
178
bi
FIRALED: oY
test{
const char *name;
err = of property read string(np, "string prop", &name);
if (WARN ON(err))
return;
b

5.4.1.5 of property read_string _index
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%5 N
ERIERRE static inline int of property read string index(struct
device node *np, const char *propname,int index, const
char **output)
2 np. EMEREBRMENT = Propname: BMERZ#K; Index: A
KZE5|ELETE dts FEM N propname B8, Output: FAX
FHOREIF T
IR[o] WREERTN, R[] 0o
Ihgeak ZRHEATFRETRHENHE. GrEEMERIFRR) .
DEMO:
//BIaNFKEXstring-propf/E 148, DtsEE:
/4
50c@01c20800{
vdevice: vdevice@0{ 3
..string_prop = "abcd"; <ﬁ>
I8 < X
T
I8
(AR
test{
const char *name;
é;;'= of property read ;string index(np, "string prop", 0, &name);
if (WARN ON(err))
return;
}

5.4.1.6 of find node by name

o
]l R
RERREY extern struct device node
*of find node by name(struct device node *from, const
char *name);
S clk: FHEENN#AM, From: MENTRFRIRE
Name: BEEHTRNEF
1z[g] RN, RET REEME, KBORE null,
IhaeHR ZERER A T IR E B FRAY T o
DEMO!
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//FBEZFNvdeiveelTa, dtshiE
/A
s0c@01c20800{
vdevice: vdevice@d{

string prop = "abcd";
i
};
}i

BIRAHD A E:
test{
struct device node *node;

node = of find node by name(NULL, "vdevice");
if (!'node){
pr warn("can not get node.\n");

}i

of node put(node);

5.4.1.7 of find_node_by type ~N

A\47
J1'Z0

Pk
E

%

BRI#4 R EY extern struct device node

*of find node by name(struct device node *from, const

¥

char *type);

clk: FH2ERREAENE; From: MBI SFFAKE type:
HMESH T =T device type BEMNFERTH

MRS RET SEEE, KEBORE null,
ZREFFIREERE device type BITI .

P
W

g i
%
it
5

<>\/
DEMO:

//FBRZFEHNvdeiveelI s, dtsEiE,
/1
50c@01c20800{
vdevice: vdevice@0{

device type = "vdevice";
string prop = "abcd";
+
+i
};

BIRAHD A B
test{
struct device node *node;

node = of find node by type(NULL, "vdevice");
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if (!'node){
pr_warn("can not{get node.\n");
}i
of node put(node);

5.4.1.8 of find node_by path

]l T8
BRIF R EY extern struct device node *of find node by path(const
char *path);
S path! BEEEREERTR;
1z[5] RPN, R[ET R, KBOR[E null,
TheeiR ZER AT RIS E BRI o
§/>
DEMO: )
<)
//FRBEZF AvdeivceM TR, dtsEE,
/{
50c@01c20800{
vdevice: vdeviece@0{
device type = "vdeyice";
string prop = fabcd";
}i
}i
}i
BIRAIELSE:
testq{
struct device node *node;
node = of_ find_node by path("/soc@d1c2000/vdevice@d");
if (!'node){
pr_warn("can not get node.\n");
}i
of node put(node);
}
5.4.1.9 of get_named_gpio_flags
]l T8
BRI¥Y R Y int of ' get named gpio flags(struct device node *np;

const char *propname, int index, enum of gpio flags
*flags)
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eyl i
B np: B&MEEERK GPIO BT = propname: 8% GPIO 15
BEMEM Index: B propname FEMEMZS| Flags: A
SRIFM gpio BY flags
R[] MR, &[E gpio RS, flags 77X gpio BEEE S, KKIE
IEI nullo
TheeHR ZR AT IRIUEEBRRY gpio 5=
DEMO:
//FBEZFAvdeivce TR, dtski&.
/A
50Cc@01c20800{
vdevice: vdevice@0{
device type = "vdevice";
string prop-=-"abcd"; 2
b 9
}i §/>
}; < X
BIRAHD A B
test{
struct device node *node;
node = of find node by.path("/soc@01c2000/vdevice@d");
if (!'node){
pr warnh("can not get node.\n");
+
of node/ put(node);
}
/4
50c@01c20800{
vdevice: vdevice@Oq
test-gpios=<&pio PA 1 1 1 1 05;
}i
}i
+
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 (!'gpio_is valid(ret)) {
return -EINVAL;
}
0
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5.4.2 sys config #0 &&dts #EOBET

5.4.2.1 FNFERNSB

script API:
script_item value type e script get item(char
[REY *main key, char *sub key, script item u *item);
(3:2 BIERBMNFREF, REFREAS (ZEOIJUBESIRF
HAYER)
dts API:
dts FEROZPEI T RMELS, REEME (BREEM
WieA BEMETER) >
[REY int of property read u32(const stru<ct>device_node *np,
const char *propname, u32*out value)
ER REEME, ERTREEEARERISE,
[REY int of property,_read string(struct device node *np,
const char*propname, const char **out_string)
EF REVEIEE, ERATEEENFTER.
[RE int of get-named gpio flags(struct device node *np,
const.char *list name, int index, enum of gpio flags
*flags)
EF FREYVGPIO 5 8.

5.4.2.2 KIEET GPIO FIX

script API:
int script_get pio list(char *main key, script item u
JRE **]ist);
EF RENERET GPIO 5K,
dts API:
WEATEXS Rz O,
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5.4.2.3 RENERHKE

script API:

[RE unsigned int script_get main key count(void);

FR RENEREE,

dts API:

WEATEXS Rz O

5.4.2:4 IFRENERBEMN

script API: &
char *script_get_main_key_name(urisigned int
[REY main key index);
EF BIERERSS, RNEREDT
dts API:
WEAEXS RO

5.4.2.5 FIEERESEFE

script API: oY

[RE bool script is main key exist(char *main key);

ER FIBr EREEFEo

dts API:
5iEA
dts FRER ORI A AT RS F .
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struct device node *of find node by name(struct

[RE device node *from, const char *name)

e I REF.

[REY struct device node *of find node by path(const char
*path)

e TR,

[RE struct device node *of find node by phandle(phandle
handle)

1EF8 B3 T s phandle B,

[REY struct device node *of find node by type(struct

device node *from, const char *type)
M BT device type Bt

5.5 EOERAGIF

5.5.1 ECELEIR

TRETTI&E vdevice FF sys config.fex 5 dts FHEE, RMEER R A—E
INEE= H MY,

, {BSSIRAY

dts:
/*
device config /in dts:
/A
50c@01c20000{
vdevice@0{
compatible = "allwinner,sun50i-vdevice";
device_type= “vdevice";
vdevice_0=<§bio 11111 0>;
vdevice 1=<&pio 1 2 11 1 0>;
vdevice-prop-1=<0x1234>;
vdevice-prop-3="device-string";
status = "okay";
I}8
178
;

sys_config.fex:

device config in sys config.fex

[vdevice]

compatible = "allwinner,sun50i-vdevice";
vdeviceoused =1

vdevice 0 = port:PBOl<l><1><2><default>
vdevice 1 = port:PBO2<1><1><2><default>
vdevice-prop-1 = 0x1234
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XAEER:

lvdevice-prop-3 = "device-string"

*/

J

#88: GPIO IN/GPIO OUT/EINT KA TiIHESE S, PIN RERINLE, 8% pinctrl

FRiRBASC 1,
vdevice 0=<&pio

-------- SA%AE, 0-GPIOIN 1-GPIOOUT. .
-------- pin bankAf&#% .

......... W-~bank, PA=0, PB=1...IIksH
........... fg@Am- N pio, BFcpusBRE&r pio
................ BHYRF, HYsys configF@ER

5.5.2 RENEREIEE

S

BT script &0

#include <linux/sys config.h>
int get subkey value int(void)

{
script_item u script.val;
script_item valuestype e type;
if (SCIRPT ITEM VALUE TYPE_INT !'= type) {
return /-EINVAL;
}
return 0;
}

type = script/get item("vdevice", "vdevice-prop-1", &script val);

\Eid dts #0:

#include <linux/of.h>
int get subkey value int(void)
{

int ret;

u32 value;

struct device node *node;

if(!'node){
return -EINVAL;
}

if(ret){
return -EINVAL;
}

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

return 0;

node = of find node by type(NULL,"vdevice");

ret = of property read u32(node, "vdevice-prop-1", &value);
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5.5.3 RXVFAEEME

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;
}
><
@i dts &0 <
#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;
} &Y
printk("prop-vlalue=%s\n", string);
return 0;
}

5.5.4 3REY gpio BMfE

i@ script #&0:

#include!/<linux/sys config.h>
int get gpio info(void)
{

script_item_u script_val;
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script item value type e ‘type;

type = script get item("vdevice", "vdevice 0", &script val);
if (SCIRPT ITEM VALUE TYPE PIO!'= type) {

return -EINVAL;
b

return 0;

‘@i 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){ o
return -EINVAL; ;;
} )
gpio = of get named gpio flags(node, "vdevice 0", 0, (enum of gpio flags *)&config);
if (!gpio_is valid(gpio)) {
return -EINVAL;
}
printk("pin=%d mul-sel=%d drive=%d «pull=%d data=%d gpio=%d\n",
configsgpio,
config.mul sel;
config.drv_level,
config.pull,
config.data,
gpio);
return 0;

-
5.5.5 FRENT =

@d scritp #0O:

#include <linux/sys config.h>
int check mainkey exist(void)

{
int ret;
ret = script is main key exist("vdevice");
if('ret){
return -EINVAL;
}
}

‘i dts #0:
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int check mainkey exist(void)

{

struct device node *node 1, *node 2;
/* mode 1*/
node_1 = of_find node_by name(NULL, "vdevice");
if(!node 1){
printk("can not find node in dts\n");
return -EINVAL;
}
/*mode 2 */
node 2 = of find node by type(NULL,"vdevice");
If(!'node 2){
return -EINVAL;
}

return 0;

5.6 Hfth

5.6.1 sysfs @& S g

device tree 7 dtb X, H1E/sys/devices HR FREMITMIEET =, HFSHh2M
N

5.6.1.1 “gjpithht. HaR”

TRENENE “Proithit. FRE”, FI9 1¢28000.uart. 1f01400.prem,

X T S ZBIRE, 7 device tree BT RAEERSR reg B,

uarto: uart@01c2800g>{
compatible = "allwinner,sun50i-uart";
reg = <0x0 0x01c28000 O0x0 0x400>;

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

5.6.1.2 “TRB. KS”

TRBNEHE “TRE. RS, Hl8 soc.0. usbc0.5,
FERXMHTH R BIEE, 7 device tree BT RECERE reg B4
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S0C: s0c@01c00000 {
compatible = "simple-bus";

}

usbcO:usbcO@0O {
compatible = "allwinner,sunxi-otg-manager";

};

RS ZIXIRE device tree FHHIIRFMN 0 FiakS, SRABEXE—ITTR, HKSHIEM
1, g0 soc "RESE 1 NMHIMAY, FAUSZ 0, M usbcO BF 6 MHIMH, FALURSZE 5o

device tree ZFRLUX AR, RE A device tree FAFERERZ TS, FRIUEE @ B it
HERSRKXDXERZ T R, AIUBINAZNERIZIAE:

armb4_device_init()
->of platform populate()
->of platform bus create()
->o0f platform device create pdata()

->0f 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, "%llx.%s", (unsigned long long)addr, node->name);
return;

}

magic = atomic_add return(l, &bus no reg magic);
dev_set name(dev, "%s.%d", node->name, magic - 1);
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NBERREMEE Device Tree BRBEEEE Ao

6.1 MhifIfizE

Kernel: Menuconfig ft&:

Device Drivers-->
Device Tree and Open Firmware support-->
Suppot for device tree in /proc >3

6.2 Build FHE&

6.2.1 > fFmid

B E tina RER THIT make &<, HITHRIFEGHIIE, ZoIEFSER device tree B
HHIS o

XEXHTERE:
((out/<AHZZF>/compile dir/target/linux-</7%&F>/<MiZkRA>/arch/arm/boot/dts )
P sitar HERH:

(R6TEE)

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

XL HIFEHE: out/ sitar-{board} /compile dir/target/linux-sitar-{board} /linux-
3.10.65+/arch/arm/boot/dts ¥&E T8

XM EEM dtb XHXREE linux-3.10.65+/arch/arm/boot/dts HEEEFEE, TEIF
sys_config.fex BREE S,
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6.2.2 BEEEEREER

&BE dtb EEEERBMAE (£ tina RERTHAAN)

L R6 Fa Rl

./lichee/linux-3.10/scripts/dtc/dtc -I dtb -0 dts -o output sunxi.dts \
./out/sitar -{board} /compile dir/target/linux-sitar -{board} /linux-3.10.65+/arch/arm/boot
/dts /sun3iwlpl-soc.dtb

FRMTHSREY output sunxi.dts XHEEHES, IR lichee/linux-3.10/arch/arm/boot/dts B
EEE“%I%\;T‘Eé_ﬂE:QO

6.3 Pack PHE%X

6.3.1 HhSCrEfA ~

<
FFE tina (RERTHIT pack 8%, WITHEEREHNE, ZBITESER dtb X4
L R6 F&AH5I:
sunxi.dtb ZH7E out/sitar-{board}/image.

XN EE sunxidtb XH8E lichee/linux-3.10/arch/arm/boot/dts/HIEBEE, X8
sys_config.fex BgEEE.

6.3.2 BEBEEREER

TF dtb BEREBHNE
AJLUBEE RRIE, MERER dts £/ dtb.

L R6 F&a 5

./lichee/linux-3.10/scripts/dtc/dtc -I dtb -0 dts -o output.dts ./out/sitar-${board} /image
/sunxi.dtb

fRATHEA output.dts XEBEESMEE, IR lichee/linux-3.10/arch/arm/boot/dts/MIEC & 15
BERmEe—, ANELERESW sys config.fex Eifo

A pack BIRHR, SREIF—1, HHE:

((out/7%/image/.sunxi.dtb )
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6.4 RFRTH boot MER

% firmware T# 2| target device Zfa, target device BnfE| uboot RIEHE,

dtb EZEER.

7£ uboot BYITHI B%IN

WALEE

((fdt

--help

AILUEE uboot {IRIEMIATLIEER. X dtb BAE:

fdt
fdt
fdt
fdt
fdt
fdt
fdt
fdt
fdt

fdt
fdt
fdt
fdt
fdt
fdt
fdt
fdt
fdt
fdt

addr-c] <addr> [<length>]

fdt - flattened device tree utility commands
Usage:

<> Set the [control] fdt location to <addr>

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

resize

print <path> [<prop>]

list <path> [<prop>]

get value <var> <path> <prop>
get name <var> <path> <index>
get addr <var> <path> <prop>
get size <var> <path> [<prop>]
var>

set <path> <prop> [<val>]
mknode <path> <node>

rm <path> [<prop>]

header

bootcpu <id>

memory <addr>' <size>

rsvmem print

rsvmem add/<addr> <size>
rsvmem delete <index>

chosen [<start> <end>]

- Resize fdt to size + padding to 4k addr

- Recursive print starting at <path>

- Print one level starting at <path>

- Get <property> and store in <var> G

- Get name «of node <index> and store ¢y <var>

- Get start address of <property> a@d store in <var>

- Get size of [<property>]<or|nuni nodes and store in <

- Set <property> [to <val>]

- Create a newsnode after <path>

- Delete the node or '<property>

- Display header info

-. Set boot cpuid

- Add/Update memory node

- Shew current mem reserves

-“Add a mem reserve

- Delete a mem reserves

- Add/update the /chosen branch in the tree
<start>/<end> - initrd start/end addr

fdt save - Wwrite fdt to flash
= FBevtkan: .
S
fdt print - - FTENEERRIG o
fdt printf /soc/vdevice --3TED “/soc/vdevice” BETHEEER.
fdt set /soc/vdevice status "disabled" --18E “/soc/vdevice” FstatusBHEMEIEE,
fdt save --fdt setZF@EEHITFAt saveABEEHIEE A flashi®E.

6.5 R%ZiRAnH kernel fEx

AiZAELET CONFIG PROC DEVICETREE =y 25, TE/proc/device-tree X4 RIS {4
TR AT LURENE] dtb R EE R,
(0 388

*: RXHTNRTEEESREEFES.
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8.1 ECENXFERE

env.cfg RIBFEHAAZKRE (linux3.4 = linux3.10 3 linux4.4) 94 env-3.4.cfg,

env-3.10.cfg, env-4.4.cfg, BFIFETE,
Tina THEEXMHAIRER LR,

Tina 3.5.0 A& ZAikias:

Tina BINBCEXHEEE:

[target/allwinner/generic/configs

SRR E X

[target/allwinner/xxx-common/configs

BAAREE X HRIZ:

[target/allwinner/xxx-xxx/configs

Tina 3.5.1 RZEhRZ:
A BIABE X FERE

v

[device/config/chips/${chip}/configs/default

BB REEXRRE:

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

)

AR MKREE, MEACEREARLETNREEXMS, RELREE, WEATHARIUNEKEX

, REAREEMCHEE, 7R tina FANEEXH.

8.2 HFRACE IR
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XAEER:

FCEI BX

bootdelay BIEZFEEH AN uboot fpLITRIERFEYE], LA, Fl40:
7 0 BYBzhin#E A%, 7 3 WES 3 70, HAERE izl
# N uboot f%1T,

bootcmd ZXiAA run setargs nand boot normal, 18 uboot £iR#EL

setargs xxx

bootcnormal
boot recovery
boot_fastboot
console
loglevel

verify

cmd

|3T rRIEH{EER setargs nand, #fA " update bootcmd
o FBIM, EIRREHT bootcmd SWELLAL run

sunxi sprite test, BILtBRNASEMBAZ, MEEWITRR

ElFm<.

£7%1&8 bootargs. console. root. init. loglevel.

partitions, XLEHMERNZFERINFRLTE, HA

partitions 2ARIESX#HITE EF"

[EEBINERNZ,

EEBWNEME RS,

IEH BEIIN#, fastboot, ,

BB MZAIER O, &*

BERZH log Ko N

RERERENZ, RIASHITRE, lxgjj =no MFKK,

RE cmd REK/.

8.3 ubootF R RBEA ATV

# N uboot &

THIT env IBXmSAUEER, BX, RF env FIETE, EHMNGSUW:

env print

env save

-HATEFRERIRT &,
--i%E bootdelay H1l.
--RERETE, env setZFEEHITenv saveAd HEEIEE AflashiRF,

env set’ bootdelay 1

8.4 AFP=

SEILES T G-

Tina Fi2H T uboot-envtools €1, EHENA]:

((make menuconfig ---

Utilities ---> <*>uboot-envtools )

AIfEAF =8, AR fw_setenv #l fw_printenv, XJ env #{TIRE,

fw printenv R E:

Usage: fw printenv [OPTIONS]...

[VARIABLE]...

Print variables from U-Boot environment

-h, --help

print this help.
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-V, --version display version

-c, --config configuration file, default:/etc/fw env.config
-n, --noheader do not repeat variable name.in output

-1, --lock lock node, default:/var/lock

fw_setenv EREGEA:

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
-c, --config configuration file, default:/etc/fw _env.config
-1, --lock lock node, default:/var/lock
-s, --script batch mode to minimize writes
Examptes:
fw setenv foo bar set variable foo equal bar
fw_setenv foo clear variable foo

fw_setenv --script file run batch script
Script Syntax:

key [space] value

A variable without value will be deleted. Any number of spaces are
allowed between key and value:sSpace inside of the value is treated
as part of the value_dtself.

Script Example:

netdev etho

kernel addr 400000

foo empty empty empty empty empty empty
bar

lines starting-with '#' are treated as comment <
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HF spinor —fRBE/NFEHMAR, Ak EHTHIINSXEK sys partition nor.fex . T
BNEESHLE, REMARARS. B, JUA—EH, &A nand fl emmc, BREEFR

A spinors
—RREEER spinor B#EAY, =2 spinand,

ERENENZ:

o i%E sys config.fex, 78] EA#HITHIKT

o % FIEEZRIIRED, BN nor Ei%k nor BIIRES, nand Eik nand AYIRES

o % F UDISK ERMXHFR%LHE, nor BIAGEA jifs2, nand BRIAGEFA extd
o EEFWMNHXHRLTE, nor BE mtd-utils, nand BE e2fsprogs

BAEEREN T,

9.1 spinand YJ#£7 spinor

9.1.1¢sys_config
®ETERA nor:

[target]

storage type = 3

BEeEFTFA nor BYK/), 901 16M:

[norflash]
size = 16
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9.1.2 NZECE

make kernel_menuconfig --->
Device Drivers --->
< >Block ‘devices (BUEER)
Device Drivers --->

<*>Memory Technology Device (MTD) support
<*>0penFirmware partitioning information support
<*>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 (BUHEEH)
File.systems --->
[*] Miscellaneous filesystems --->
<*>  Journalling Flash File System v2 (JFFS2) support (&)
[*] Enable the block layer --->
[ 1 Support for large (2TB+) block devices‘and files (BUHiEH)

<*>  SPI-NOR device support (XFlinux4.9, FiEX1, TEANEDA HI)

9.1.3 menuconfig BcE .

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

make menuconfig --->
Utilities [ --->
Filesystem --->
<[> e2fsprogs (BUHERE)

9.2 spinor FJ#%% spinand

9.2.1 sys_config

RENRA spinand:

[target]
storage type = 5
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9.2.2 NZECE

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

make kernel menuconfig --->
Device Drivers --->
< >Memory Technology Device (MTD) support (BGHi%ER)

make kernel menuconfig --->
[*] Enable the block layer --->
[*] Support for large (2TB+) block devices and files

make kernel menuconfig --->
File“systems --->
<*> The Extended 4 (ext4) filesystem

9.2.3 menuconfig it & .

make menuconfig --->
Utilities --->
< > mtd-utils (EUHIER)

make menuconfig --->
Utilities --~>
Filesystem --->
<*> @2fsprogs
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E1EINERR
WRAXFAE © 2022 HkiBEERHRRNBRATE RE—TIF,

AN RRNBERERUERIP, HEENBEKELTRERGERAT ( “2F ) HEHRZ
_t)J*y*lJo

AR E2SHREFRMRRIM =, RELTFEITFA, FARUMTAFFEEHL. £
fil. B ARVEBRAIEABTHBIHEE, BERSFUEMAPHERE,

(ot

LLWINER LLWIWER LLWINER'
C @*m@gib\ *‘I’ *i C (* 2275

é)ﬂhﬁﬁéuﬂ&kﬁﬁm BT B S T, EANMERNT S PN E TR
1%, FEREW, MRSEW, WAEEERE ARG,
SR SER &

§/>
EHZN= R REVFENSESHELENERNERAD (125) ZAEBENELS
FMERMLER, AXRDHARNDS MR R, RS RN AT 7 R TR R e E
Ko ERAIEIAEIE SRS RMAREIRE, HIK RSB GER R R, E8ETRIBEM
FUGATH (REERRFIREBR, BaER) ERNTEE, 23RS,

¢2%¢ﬁﬁ%ﬁ RESE BT mREARLEMRE, FAXEABTEREEN, 88X
B, BAFTEN. 2EREDNELAXEPREFEHNER, EHFTHERBTT2REHEIR, H
ﬁm$2%ﬁk$ﬁ%(@EﬁTm$ﬁﬁm\ﬁﬁm FEREIHIR) BRERIEF=ZHFNAE
, @EHAAT. AEPHFRERFRR. 58 MEBINHF AR EARREERERIES &S,

AR UBRRE R RE A th 75 TR T 2 EERET AR N BRI R ER™ mAY
HiEd, AIRERERTE ZHIINFFFL BEBTRASZANFANRBEXNIFA TR
E@Tﬁﬁiﬁﬁﬁ%?ﬁﬂ%_EﬁTMﬁT%imﬁ(%ﬂﬁ)o%UTﬁﬁﬁﬁ%m%E
FHYFRRA ML, T ERRBE NS
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