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1.1 REER

7148 U-Boot HVRIFFT B, EAXEE. ERAMSHER. BRFIRGES, S U-BOOT MIFBIER
R FRFF &R M T Bt

1.2 EAEE

AXHIEATF brandy2.0, Bl U-Boot-2018 F &,

1.3 fHXAR

U-Boot F& /4P KR, R&FFRA Gis
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1%l longan BR T#.buildconfig EEBRIERA T LT LICHEE £%,

LICHEE IC ——> ICR\

LICHEE CHIP —> FAR\

LICHEE BOARD ——> REA\

LICHEE ARCH ——> FR/EERHIN
LICHEE BOARD CONFIG DIR ——> #RZEER\
LICHEE BRANDY OUT DIR ——> binXH#FEER\
LICHEE PLAT OUT ——> F&IGRbinFFEE R\
LICHEE CHIP CONFIG DIR ——> ICE®
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3.1 EEmFITHLE

EEREFLRERRTIBRIOT:

1) cd longan/brandy/brandy-2.0/\
2) ./build.sh -t

3.2 RiERZEiF boot0 & U-Boot

TElongan/brandy/brandy-2.0/ B R, 1T ./build.sh -p Tae, o] LUPRTTHRED boot 4RiFEH
E. XM FERFEIE, LICHEE CHIP,

./build.sh -p {LICHEE CHIP} //1RESIFspU/U-Boot
./build.sh -o splspub -p {LICHEE CHIP} //M&E4RiZspl-pub
./build.sh -o uboot -p {LICHEE CHIP} / /R RIEU -Boot

3.3 Z®1E U-Boot

cd longan/brandy/brandy-2.0/u-boot-2018/3F N\ u-boot-2018 BHFR. LA{LicHee cnIry uffl, HXHIT
W T R(EBDE],

1) make {LICHEE CHIP} defconfig
2) make -j

3.4 Z8i¥ boot0Q/fes/sboot

cd longan/brandy/brandy-2.0/spl-pubiE Nspl-pub B R, FIREFEMNERIFNIEIREE,
BliL1cHee cHIpy A, #4%i¥ nand/emmc B9/57EM0F:
1. #RiEbooto

make distclean
make p={LICHEE CHIP} m=nand
make boot0

make distclean

IR © HiB2EREROBIRAR. RE—INF 3
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make p={LICHEE CHIP} m=emmc
make boot0

2. ﬂﬁf%fes

make distclean
make p={LICHEE CHIP} m=fes
make fes

3. éﬁﬁsboot

make distclean
make p={LICHEE CHIP} m=sboot
make sboot
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4.1 U-Boot IhgE/T4A

EBRARRIERAD, BootLoader/U-Boot BTERIERANIZIETZHIETT. Bl LAVIBILEN
&, BIREFETEMHNE, MMBERFNRBEHIFMEFTI—MEERS, UEARZEARRE
ALANERWIERNIFE, 7E sunxi FER, BRTHRINS|ISRABEINEEIN, BOOT RFE
RERE. AREHEIEE

U-Boot EETHEERIAD AT

1. 5|1SA%Z

BEMTEMENE (nand/mmc/spinor) EIIEMNIZEGE DRAM 18%E (i EHIE T,

2. BF & A4

BIEFREr, USB &7, TABMIERR, BHHER

3. AR ER

FHBEEREE logo BlF _(BMP &)

4. Fastboot &g

LI fastboot MUtMER <, BEER fastboot Rl#/l

4.2 U-Boot LHEEECBE H EN A

U-Boot FHEIMINEER] LB defconfig HEZE ¥ menuconfig HITHBHXF, EAEE
FEWTF:

4.2.1 &Y defconfig ANECE

1. vim /longan/brandy/brandy-2.0/u-boot-2018/configs/{LICHEE CHIP} defconfig

2. ¥TFF{LICHEE CHIP} defconfigBX{LICHEE CHIP} nor defconfigfm, TEAENZBIZETE M Al 2=t 5E A8 i 4
BNe N INREF B S X, I TE, REiFconric sunxt nanoHTRY#EIREIRIX35F NAND 48
XInge, HMMAREXMNHBXALE M, BREFEIEITnake xxx_defconfigffEXGHELE L
Mo
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2 CONFIG_SUNXI_SDMMC=y
3 CONFIG _MMC=y
1 CONFIG_SUNXI_FLASH=y

S|
. CONFIG_SUNXI NSI=y

CONFIG SUNXI USB=y
2 CONFIG_SUNXI EFEX=y
3 CONFIG _SUNXI BURN=y

5 CONFIG_EFI_PARTITION=y

9 CONFIG_ANDROID BOOT IMAGE=y

> CONFIG_SUNXI_SPRITE=y
3 CONFIG_SUNXI SECURE_STORAGE=y
1 CONFIG_SUNXI_SPRITE CARTOON=y

4-1s defconfig BLEE

4.2.2 B3 menuconfig XL E

cd /longan/brandy/brandy-2.0/u-boot-2018/

P i Tmake menuconfigﬁi%\, = menuconﬁg FEEXEEO, WTEFFTR. LEEIAIT&RE
HRINEEHTECE, E2E /7% menuconfig MEBXREEOPHEIRA,
3. 1@&5@5%82%95&, Eﬁ% make EDEIEEEAZXTIF_“Z bin, yﬂ%i%ﬁ@?ﬁmake xxx_defconfig, ﬁf—i
menuconﬁg Hfﬁ{@&ﬁ"]ﬁﬂ%%&ﬁ'ffmake xxxidefconfig)—E—*&xxxfdefconfig‘:F'm@a%%%o

@3 menuconfig AREENS ZFBENT:
1.
2.

WA © BSEERERHERAE. RE—TF 6



(:EE;LMHANER
IR WE

.config - U-Boot 2018.05 Configuration

Rrrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are hotkeys.
Pressing <Y> includes, <N> excludes, <M> modularizes features. Press <Escr»<Esc> to exit, <?> for Help, </> for Search.
Legend: [*] built-in [ ] excluded <M> module < > module capable

Architecture select (ARM architecture) ---
RM architecture --->
eneral setup --->
oot images -—-—->
[ 1] unzl secure boot support
Bl ===3
oot timing --->
cot media --->
(2) delay in seconds before automatically booting
[ 1 Enable boot arguments
[ ] Enable a default wvalue for bootcmd
onsole -—-—->
cgging --->
] Enable raw initrd images
) efault fdt file
] add U-Boot environment variable wvers
] Display information about the CPU during start up
] Display information about the board during early start up
] Display information about the board during late start up
tart-up hooks --->
ecurity support -—-—-—>
pdate support ----
PL / TPL -—-———
ommand line interface --->
unxi cmd -—->

< Exit > < Help > < Save > < Load >

4-2: menuconfig BeEXRELE

4.3 U-Boot EEBESHXHNE

U-Boot B linux-5.4 LUIEHREER sysconfig A% dts 1ENEEEX MY, MEER U-Boot B
HH dts RECES %M. kernel-dts 5 U-Boot-dts 5t2IH17,

4.3.1 U-Boot-dts &2

U-Boot-dts B2 vim-tongan/brandy/brandy-2.0/u-boot-2018/arch/arm/dts

4.3.2 U-Boot-dts, defconfig icE&

ECEIN FEEDE X

CONFIG OF SEPARATE ¥3# U-Boot ig&#pL A U-Boot BV—ERS
CONFIG_OF BOARD ZIAERAIME dts
CONFIG DEFAULT DEVICE TREE SRR dts XHXHS

CONFIG_SUNXI NECESSARY REPLACE FDT FREiEM, SLIAER dts IR dts

WA © BSEERERHERAE. RE—TF 7
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BoEIN IR

CONFIG_OF SEPARATE y

CONFIG_OF BOARD n

CONFIG_DEFAULT DEVICE TREE “{LICHEE_CHIP}-soc-system”

CONFIG SUNXI NECESSARY REPLACE FDT vy

4.3.3 U-Boot-dts ;FEEIN
4.3.3.1 wmFFEZFM

1.dts 2R dts, MRS dts.

%% dts B8 CONFIG_DEFAULT DEVICE TREER%E, AILIE $(CONFIG_SYS _CONFIG NAME) d
HENZERIE Mo

4 dts B4£2 include R4 dts, X% {LICHEE BOARD CONFIG DIR}, X
& :uboot-board.dts,

2. B LB JmIFEBVFTENHIBT B BHRY dts

0BJCOPY examples/standalone/hello world.srec

0BJCOPY examples/standalone/hello world.bin

LD u-boot

0BJCOPY u-boot.srec

0BJCOPY u-boot-<nodtb.bin

‘{LICHEE_BOARD /CONFIG DIR}/uboot-board.dts” -> ‘~/longan/brandy/brandy-2.0/u-boot-2018/
arch/{LICHEE ARCH}/dts/.board-uboot.dts’

DTC arch/{LICHEE ARCH}/dts/{LICHEE /CHIP}-soc-system.dtb

SYM u-boot.sym

SHIPPED dts/dt.dtb

FDTGREP dts/dt-spl.dtb

CoPY u-boot.dtb

CAT u-boot-dtb.bin

COPY u-boot.bin

‘u-boot.bin’ -> ‘{LICHEE CHIP}.bin’

‘u-boot-g{LICHEE CHIP}.bin’ -> ‘{LICHEE_BRANDY OUT DIR}/bin/u-boot-g{LICHEE CHIP}.bin’

‘u-boot-g{LICHEE CHIP}.bin’ -> ‘{LICHEE_PLAT OUT}/u-boot-g{LICHEE CHIP}.bin’

CFGCHK u-boot.cfg

4.3.3.2 EEEEEM

LA dts S5RE dts FERBREZ TEZTRE, K dts BEBERS dts.

WRAFRE © BseEREROERAE. RE—TNF 8
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4.3.3.3 E{IEEEED

1. ATHEBRZETERSHEIRZ dts MAJLUIE U-Boot =R AEFREN dts. MEXID A
U RERRNER dts FERMERMZ dts Bk, WTEFR.

-1EFH U-Boot dts

R
sunxi_replace_f L Vl\"‘

4-3: dts TkHE

2. AILUBIIAF < set working fdtRUJHR L FIAERIAY fdt,

IR © HiB2EREROBIRAR. RE—INF 9



@LWIMIER

MHER: WE

[04.562]update bootcmd
[04.576]change working fdt Ox7bebee58 to 0x7be8ee58
[04.587]update dts
Hit any key to stop autoboot: ©
=> set
set working fdt setenv setexpr
=> set working fdt 0x7bebee58
change working fdt Ox7be8ee58 to Ox7bebee58

=>

WA © BSEERERHERAE. RE—TF
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5.1 env &p< I EH

BT envEn S B] LAXT {LICHEE CHIP CONFIG DIR}/configs/default/env.cfgFRRIIME T EHTEERE K,
T_/J\M-LFEHLI-&EEP&{E %'\ #)\ U BOOt She]] ﬁérj '{ku_.\, EHU)\ﬁ/V\"enV"EDEEE%%%—;%'{E,Q\O
BREImT:

1. BN env print’, AIEEHRIFAENHFREERER, WF:

=> pri

ab partition list=bootloader,env,boot,vendor boot,dtbo,vbmeta,vbmeta system,vbmeta vendor

android trust chain=true

boot fastboot=fastboot

boot normal=sunxi flash read 45000000 boot;bootm 45000000

boot_recovery=sunxi_flash read 45000000 recovery;bootm 45000000

bootcmd=run setargs mmc boot normal

bootdelay=0

bootreason=charger

bt mac=20:A1:11:12:13:44

cma=8M

console=ttyAS0,115200

earlyprintk=sunxi-uart,®x05000000

fdtcontroladdr=7bed0e60

fileaddr=40000000

filesize=15cf6

force_normal_boot=1

init=/init

initcall debug=0

keybox list=widevine,ec key,ec certl,ec cert2,ec _cert3,rsa key,rsa certl,rsa cert2,
rsa cert3

loglevel=8

mac=10:14:15:15:9A:CA

mmc_root=/dev/mmcblk0Op4

nand_root=/dev/nand0p4

partitions=bootloader a@mmcblkOpl:bootloader b@mmcblk0Op2:env_a@mmcblkOp3:env_b@mmcblk0Op4:
boot a@mmcblkOp5:boot b@mmcblkOp6:vendor boot a@mmcblkOp7:vendor boot b@mmcblkOp8:
super@mmcblkOp9:misc@mmcblkOpl0:vbmeta a@mmcblkOpll:vbmeta b@mmcblkOpl2:
vbmeta system a@mmcblk@pl3:vbmeta system b@mmcblk0pl4:vbmeta vendor a@mmcblkOpl5:
vbmeta vendor b@mmcblk0pl6: frp@mmcblkOpl7:empty@mmcblkOpl8:metadata@mmcblkOpl9:
private@mmcblk0p20:dtbo a@mmcblkOp21l:dtbo b@mmcblkOp22:media data@mmcblkOp23:
UDISK@mmcb1k0p24

rotpk status=0

setargs _mmc=setenv bootargs earlyprintk=${earlyprintk} clk ignore unused initcall debug=${
initcall debug} console=${console} loglevel=${loglevel} root=${mmc_root} init=${init}
cma=${cma} snum=${snum} mac addr=${mac} wifi mac=${wifi mac} bt mac=${bt mac}
specialstr=${specialstr} gpt=1 androidboot.force normal boot=${force normal boot}
androidboot.slot suffix=${slot suffix}

IR © HiB2EREROBIRAR. RE—INF 11
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setargs nand=setenv bootargs earlyprintk=${earlyprintk} clk ignore unused initcall debug=${
initcall debug} console=${console} loglevel=${loglevel} root=${nand root} init=${init}
cma=${cma} snum=${snum} mac_addr=${mac} wifi mac=${wifi mac} bt mac=${bt mac}
specialstr=${specialstr} gpt=1 androidboot.force normal boot=${force normal boot}
androidboot.slot suffix=${slot suffix}

slot suffix=_a

snum=A100B3N041

wifi mac=10:A1:11:12:13:44

Environment size: 2078/131068 bytes
=>

2. BINGE L "env set bootdelay 3", AJERIFIE L Ebootdelay (Ef boot BEHEY log HRYEITHBTIE
IRETIE]) BERIRN

w
2Et+

AN "env save', BIAIR ERFOOHITRTE, REEEMLE, HIMAG L reset, BIATH
EUJ:ﬁEEf(bootdelayE"]ﬁﬂjﬁjl\ﬁj?&ﬁaﬁii‘ﬁo

4. HfttenvBp R BEE R FEHIER.

5.2 sunxi flash read &< BA

5.2.1 ERA*

T e <4 flash #5EUERR ERHESE] DRAM RYHEEMIUELS |

((sunxi_flash read dram addr flash addr )

5.2.2 ERATRA!

sunxi_flash read 0x45000000 env—¥Fenvs XEHEIEZEIDRAMAIOX450000003H 3tk
sunxi_flash read 45000000 boot;bootm 45000000—i%flash/boots X#i#EiEEIDRAMEIOX45000000 4t , H
MOx450000005% FEh,

5.3 fastboot <35 HE

fastboot & Android F&Lt—1MEAMRINI IR, HE2—1MEEFMNFARIARIR, UTH
fastboot MEARFER A,

NS
o4

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 12
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5.3.1 fERREIE

fastboot PC s TER UM Google Android SDK(Android-sdk-windows/tools) B3R5, WRILTE
Android JRRBARIFIEERXHIXS (out/host/linux-x86/bin)o

7 Linux &4%H, A fastboot FEBLEIWL), 1B Windows R4, fFH fastboot A%
L3 fastboot #HXIXEN, adb BIIXENTE fastboot &I T RI AR ERIN, BRTAER, 5fF
BRITEMEMNIRE, HFohRE,

5.3.2 EFRHTE

1. W EEBEE, BRERE#HAN U-Boot STIKRE;

2. BOHBIN " fastboot "BI<;

3. ¥JFF PC i fastboot TH, FHiiN"fastboot devices"® S, BerH fastboot IEFETR;

4. TEIEMIREX fastboot '\LQ%B"JEJ_"J_%'ET, 4 NT8 < " fastboot Flash env /path/to/env.fex", Fenv.
fex5 Hllenvd X (/path/to/E i—Fﬂl‘Jenv.fexq:'bootdelay{EF_“Z'\Lz-'—ﬁ flash qﬂ}?ﬁenvq:'bootdelayfﬁ
AE, XEFERIRIEbootdelayERERME fasthoot BRE R B KIN) , B T Eenv. fexD X—1¥,
HINAES “fastboot flash boot /path/to/boot.img” JI?;P\]*Z'F%EUP\]??EP,

5. N "fastboot /reboot"BR LR, EEHBINEIITAIElbootdelayVEEB LN,

5.3.3 fastboot EANdpr < fE AR

1. fastboot JLMEZa < REILET:
fastboot devices : E/n fastboot BV
fastboot erase . ?%IZ,%QIX, ffla0tastboot erase boot, EFfRboot 7 X,
fastboot flash.: |E|§J\|X (%EﬁIX) ) ﬁuyufastboot flash boot/path/to/boot.img, 3|Ty_rboot.img'—%'
Fboot 73 X,

2. FEEI:
fastboot FERMYT X Fsys partition. fexH D X—F, BEMSXEERUMNLEE
Bah# N U-Boot shell S5 IRE, BN part list sunxi_flash o"HIKEN, PXEEWT:

=> part list sunxi_flash 0
Partition Map for UNKNOWN device 0 -- Partition Type: EFI
Part Start LBA End LBA Name

Attributes

Type GUID

IR © HiB2EREROBIRAR. RE—INF 13



@LWIMIER

MHER: WE

Partition GUID

0x00008000 0x00017fff "bootloader"
attrs: 0x8000000000000000

type: ebd0ala2-b9e5-4433-87c0-68b6b72699c7
guid: a0085546-4166-744a-a353-fca9272b8e45
0x00018000 0x0001ffff "env"

attrs: 0x8000000000000000

type: ebd0ala2-b9e5-4433-87c0-68b6b72699c7
guid: a0085546-4166-744a-a353-fca9272b8e4d6
0x00020000 0x0002ffff "boot"
attrs: 0x8000000000000000

type: ebd@ala2-b9e5-4433-87c0-68b6b72699c7
guid: a0085546-4166-744a-a353-fca9272b8e4d7
0x00030000 0x0032ffff "super"
attrs: 0x8000000000000000

type: ebd0ala2-b9e5-4433-87c0-68b6b72699c7
guid: a0085546-4166-744a-a353-fca9272b8e48
0x00330000 0x00337fff "misc"
attrs: 0x8000000000000000

type: ebd0ala2-b9e5-4433-87c0-68b6b72699c7
guid: a0085546-4166-744a-a353-fca9272b8e49
0x00338000 0x00347fff "recovery"
attrs: 0x8000000000000000

type: ebd0ala2-b9e5-4433-87c0-68b6b72699c7

guid:

a0085546-4166-744a-a353-fca9272b8e4a

5.4 fat en<iEH

fatBR L A LAY FAT X RGMEX FREIRSHTE AR RTIRE, EHTEE4EHE, T
SEERMRRAKRE, BIEENE R P AHERX A RRREIHIS, XHEREETRKE

KPWFEX M, HekiRE

REMHT, S/EXMREXHREEFHERELHNE—TOX

iR, AJUBERRX N OXMEREEBRIINE—1F. £ ratA] LG EMUXXHNE RGN
# flash #ITEEESIE], ETR logo, XLEEHESEALEM U BEE SD REANER, TE2AT
BEEUX B ThiFESs Y FAT DX, HABAXIRFHSUT:

1. fatls:

SN IRE B R ERFFEX M, RENTE:

unxi#fatls mmc 2:2
bat/
344813 font24.sTt
357443 font32.sTt
307256 bootlogo.bmp
512 magic.bin

file(s), 1 dir(s)
unxi# |

5-1: fatls SsLHITRHIE

WRAFRE © BseEREROERAE. RE—TNF
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(D 5588
#3EBiAA, fatls mmc 2:2 PEIE— 2 RTHE emmc i§%, 2 REAPXS, HiRAMTE:

#ifatls mmc 0:1

O:card0 1E=TTHES
Z:emmc

5-2: fatls sp LS PAE

2. fatinfo: FTENHMANIREBRIXHERARES, =N TE:

sunxi#fatinfo mmc 2:2
Interface: MMC
Device 2: Vendor: MID 000011 PSN 7dad44958 Rev: PRV 0.4 Prod: PNM 008G30
Type: Removable Hard Disk

Capacity: 7456.0 MB = 7.2 GB (15269888 x 512)
Filesystem: FAT16 "Volumn"

sunxi#f]

5-3: fatinfo a3 SHITEIE

3. fatload: M FAT XHRFHREN —#H|X4HE] RAM 7#iEFR, REIM0TF:

sunxi#usb stant

(Re)start USB...

USBO: start sunxi ehcil...

config usb pin success

config usb clk' ok

sunxi ehcil init ok...

USB EHCI 1.00

scanning bus 0 for devices... 3 USB Device(s) found
scanning usb for storage devices... 1 Storage Device(s) found
sunxi#fatls usb 0:1 /

16024600 sandisksecureaccessv3 win.exe
sandisk secureaccess/

lost.dir/

Android/

test/

video test/

amapauto/

0 vid 20161017 160818.ts

phoenixsuit/

system volume information/

0 vid 20161017 160919.ts

video/

156672 wifi pro com su.exe

495 sys.ini

1035 pr_86211g all.ini

config/

IR © HiB2EREROBIRAR. RE—INF 15
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158208 wifi pro_new.exe

158208 wifi pro.exe

0 vid 20161017 164822.ts

0 vid 20161017 164906.ts

sunxi-tvd/

71149 sys config.fex

vga/

397836884 system.img

14180352 boot.img

13 file(s), 13 dir(s)

sunxi#fatload usb 0:1 0x42000000 boot.img
reading boot.img

14180352 bytes read in 1149 ms (11.8 MiB/s)
sunxi#mmc dev 2

mmc2(part 0) is current device

sunxi#mmc write 0x42000000 0x15000 5000
MMC write: dev # 2, block # 86016, count 20480 ... 20480 blocks written: OK

B LU EIREENE U 28boot. ing B BIXTR A mmce 43 Xthik4b,

4. fatwrite: MATFPRWUHXHEENIREXHRSET.

5.5 md < 5EA

ndBR LA LAIEERFRIEIERITES, HETHEAFNSIER AKX I HERGZENT:

((nd _0xFo000000: BIfEMds<EAERFFORAM 0XFO000000RME )

5.6 FDT #$15BH

FDT: flattened device tree 485 7T U-Boot £HIBF TG, HilAfdt, AIUEEfdtip S8
Bfo

sunxi#fdt

fdt - flattened device tree utility commands

Usage:

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

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

fdt resize - Resize fdt to size + padding to 4k addr

fdt print <path> [<prop>] - Recursive print starting at <path>

fdt list <path> [<prop>] - Print one level starting at <path>

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

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

fdt get addr <var> <path> <prop> - Get start address of <property> and store in <var>

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

fdt set <path> <prop> [<val>] - Set <property> [to <val>]

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

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

fdt header - Display header info

fdt bootcpu <id> - Set boot cpuid

IR © HiB2EREROBIRAR. RE—INF 16
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fdt
fdt
fdt
fdt
fdt

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

rsvmem print - Show current mem reserves

rsvmem add <addr> <size> - Add a mem reserve

rsvmem delete <index> - Delete a mem reserves

chosen [<start> <end>] - Add/update the /chosen branch in the tree

<start>/<end> - initrd start/end addr

NOTE: Dereference aliases by omiting the leading '/', e.g. fdt print ethernet0,
sunxi#

(1 3588
HhEANGSHMEldt list # fdt set, fdt list ARERTVRAECE, fdt set ARERTREE,

5.6.1 EHECE

BABEETINTFEE device tree KRR, NRAFERR,

7E\, 1. #IRERTERK.

MEEA i TIHUTTE#

/A

};

sunxi#fdt list /

model = "{LICHEE CHIP}";
compatible = "arm, {LICHEE CHIP}", "arm,{LICHEE CHIP}";
interrupt-parent = <0x00000001>;
#address-cells = <0x00000002>;
#size-cells = <0x00000002>;
cpuscfg {

18

ion {

};

dram {

};

memory@40000000 {

};
interrupt-controller@lc81000 {
};

sunxi-chipid@l1c14200 {

}

timer {

};

pmu {

};

dvfs table {

}

dramfreq {

};

gpu@0x01c40000 {

};

wlan {

s

bt {

};

btlpm {

}

MRHFFENESE, tbiventIERRE, BT T e <EIR,

IR © HiB2EREROBIRAR. RE—INF
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};

sunxi#fdt list /wlan //EBRREFSN /
wlan {
compatible = "allwinner,sunxi-wlan";
clocks = <0x00000096>;
wlan_power = "vcc-wifi";
wlan _io regulator = "vcc-wifi-io";
wlan_busnum = <0x00000001>;
status = "okay";
device type = "wlan";
wlan_regon = <0x00000077 Ox0000000b 0x00000002 0x00000001 Oxffffffff OXFffffffff O
x00000000>;
wlan hostwake = <0x00000077 0x0000000b 0x00000003 0x00000006 OXffffffff Oxffffffff
0x00000000>;

2. 7 socBR T MREF—TRLELKMEBHRIEE, tbilnandoMECE, NIXECERIAETEsoc
BRTo

sunxi#fdt list /soc
50Cc@01c00000 {

compatible = "simple-bus";
#address-cells = <0x00000002>;
#size-cells = <0x00000002>;
ranges;

device type = "soc";

hdmi@01lee0000 {
}

tr@01000000 {

178

pwm@01c21400 {
+
nand0@01c63000 {
15

thermal sensor {
178

cpu_budget cool {

PAERI T an< E/RENE:

sunxi#fdt list /soc/nand®
nand0@01cO3000 {

compatible = "allwinner,sun50i-nand";
device type = "nand0";

reg = <0x00000000 0x01cO3000 Ox00000000 0x00001000>;

interrupts = <0x00000000 0x00000046 O0x00000004>;
clocks = <0x00000004 0x0000007e>;
pinctrl-names = "default", "sleep";
pinctrl-1 = <0x00000081>;

nand® regulatorl = "vcc-nand";

nand® regulator2 = "none";

nand® cache level = <0x55aaaa55>;
nand® flush cache num = <@x55aaaa55>;
nand@ capacity level = <O0x55aaaa55>;
nand® id number ctl = <O0x55aaaa55>;
nand® print level = <0x55aaaa55>;

IR © HiB2EREROBIRAR. RE—INF
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nand® p0 = <0x55aaaa55>;

nand® pl = <0x55aaaa55>;

nand0® p2 = <0x55aaaa55>;

nand® p3 = <0x55aaaa55>;

status = "disabled";

nand® support 2ch = <0x00000000>;
pinctrl-0 = <0x000000a9 O0x000000aa>;

};

3. EFARRIZE. B2 device tree PEEREMN—NEE, B— 1ML T R (/aliases

) RETANBHEXER, BN TaLAUBEERAFHIBHNEER

sunxi#fdt list /aliases

aliases {
seriald = "/soc@01c00000/uart@01c28000";
mmcO = "/s0c@01cO0000/sdmmc@d1cOfO00";
mmc2 = "/s0c@01cO00000/sdmmc@d1C11000";
nand® = "/soc@01cO0000/nandd@01cO3000";

disp = "/s0c@01c00000/disp@O01000000";
1cdO = "/s0c@01c00000/1cd0@O1cOcO00";
hdmi = "/so0c@01c00000/hdmi@d01ee000";

pwm = "/s0c@01cO0000/pwm@01c21400";
boot disp = "/soc@01c00000/boot disp";
}

sunxi#

B FECE 7 nando T RAVERZAIE, BRI LI R ip @ K E TRnandeECE S R

sunxi#fdt list nand@
nand0@01cO3000 {
compatible = "allwinner,sun50i-nand";
device /type = "nand@";
reg = <0x00000000 0x01cO3000 0x00000000 0x00001000>;
pinctrl-names = "default", "sleep";
pinctrl-1 = <0x00000081>;

};

A EratBIPRE iy alias BT LU fFpath B3,

fdt list <path> [<prop>] - Print one level starting at <path>
fdt set <path> <prop> [<val>] - Set <property> [to <val>]

5.6.2 BRACE

5.6.2.1 {ECREHEE

=

SIE: fdt  set path prop <xxx> 5 fdt set swlan wlan_busnum <0@x2>

sunxi#fdt list /wlan

wlan {
compatible = "allwinner,sunxi-wlan";
clocks = <0x00000096>;

IR © HiB2EREROBIRAR. RE—INF
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wlan power = "vcc-wifi";
wlan_io regulator = "vcc-wifi-io";
wlan busnum = <0x00000001>;
status = "disable";
device type = "wlan";
}i
sunxi#fdt set /wlan wlan_busnum <0x2>
sunxi#fdt list /wlan

wlan {
compatible = "allwinner,sunxi-wlan";
clocks = <0x00000096>;
wlan power = "vcc-wifi";
wlan io regulator = "vcc-wifi-io";
wlan _busnum = <0x00000002>; //1BHE
status = "disable";
device type = "wlan";

+;

A B EBHRE, RIERELARENMATN, REATKEKDR. B fat

prop <Ox1 0x2 0x3>

5.6.2.2 {EFFFHRAECE

OB fdt set path prop "xxxxx" ;5. fdt set Jwian

status "disable"

set path

sunxi#fdt list /wlan

wlan {
compatible = "allwinner, sunxi-wlan";
clocks = <0x00000096>;
wlan power = "vcc-wifi';
wlan_io regulator = “vcc-wifi-io";
wlan_busnum = <0x00000001>;
status = "okay";
device type = "wlan";
};

sunxi#fdt set /wlan status "disable'
sunxi#fdt list /wlan

wlan {
compatible = "allwinner,sunxi-wlan";
clocks = <0x00000096>;
wlan power = "vcc-wifi";
wlan_io_regulator = "vcc-wifi-io";
wlan_busnum = <0x00000001>;
status = "disable"; / /&=
device type = "wlan";

};

sunxi#

A EBAFTHRE, REFEHLIEENRATN, FERTHRIMM. LI fdt set path

prop "stringl" "string2"

IR © HiB2EREROBIRAR. RE—INF
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5.6.3 GPIO # PIN & 4571 RH

BONNREFRSIHEAINT:

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

PA
PB
PC
PD
PE
PF
PG
PH
PI
PJ
PK
PL
PM
PN
PO
PP

0O NO ULk WNKHFHO

15

default Oxffffffff

Sysconfig H##1R gpio BRI T Port: #O+AMES <D B> <M E EBIRIRES> <BRENEE 1> <Hith R IRES>

5.6.3.1 Pin &%

Pinctrl 75457 cpux M cpus, XNEYTREEWT: Cpux : /soc/pinctri@elc2e8e0 Cpus:
/soc/pinctrl@01f02¢00

5.6.3.2 #EH& PIN ii&

PIN BREREMFEUPA:
EBMFE BX
allwinner,function ¥JRF sysconfig FEYEREHZ
allwinner,pins SN F sysconfig FE gpio ELEFHIIKORZ
allwinner,pname X F sysconfig FFRE TEFHEEZF
allwinnermuxsel  IhRESDED
allwinner,pull REREB FEIRES
allwinner,drive IXzhEE
allwinner,data B BERE

(10 388

HepoxffffffffRRERRIAE,

BT HEEBpuxR PIN BBE,
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sunxi#fdt list /soc/pinctrl@®1c20800/1cdo
1cd0@e {
linux,phandle = <0x000000ab>;
phandle = <0x000000ab>;
allwinner,pins = "PD12", "PD13", "PD14", "PD15", "PD16", "PD17", "PD18", "PD19", "
PD20", "PD21";
allwinner, function = "1lcd0";
allwinner,pname = "lcdd0®", "lcddl", "lcdd2", "lcdd3", "lcdd4", "lcdd5", "lcddé", "
lcdd7", "lcdd8", "lcdd9";
allwinner,muxsel = <0x00000003>;
allwinner,pull = <0x00000000>;
allwinner,drive = <Oxffffffff>;
allwinner,data = <Oxffffffff>;
};

sunxi#

BT AZEEE pushY PIN BLE,

sunxi#fdt list /soc/pinctrl@@1f02c00/s uart0

s _uarto@e {
linux,phandle = <0x000000b4>;
phandle = <0x000000b4>;
allwinner,pins = "PL2", "PL3";
allwinner, function = "s uart0";
allwinner,pname = "s uart0_tx", "s uart0_rx";
allwinner,muxsel = <0x00000002>;
allwinner,pull = <Oxffffffff>;
allwinner,drive = <Oxffffffff>;
allwinner,data = <Oxffffffff>;

};

sunxi#

5.6.3.3 {&c& PIN E2E

fERfdt setdn S A LUECR PIN FAEXBIETFER

sunxi#fdt set /soc/pinctrl@01c20800/1cdd® allwinner,drive <0x1>
sunxi#fdt list /soc/pinctrl@®1c20800/1cdo
1cde@o {
linux,phandle = <0x000000ab>;
phandle = <0x000000ab>;
allwinner,pins = "PD12", "PD13", "PD14", "PD15", "PD1l6", "PD17", "PD18", "PD19", "
PD20", "PD21";
allwinner, function = "1cd0";
allwinner,pname = "lcdd0@", "lcddl", "lcdd2", "lcdd3", "lcdd4", "lcdd5", "lcddé", "
lcdd7", "1lcdd8", "lcdd9";
allwinner,muxsel = <0x00000003>;
allwinner,pull = <0x00000000>;
allwinner,drive = <0x00000001>;
allwinner,data = <Oxffffffff>;

};

(1 3588
iz gt s Mmal lwinner, pinsRHNFAB IR OMIRENEENEE, &Eallwinner,muxsel, allwinner,pull,
allwinner, dataf){Eth &= EA.MBER,
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5.6.3.4 GPIO fe&EiieAe

Device tree A GPIO XXk %, LA usb Husb id gpioIfl

sunxi#fdt list /soc/usbcO

usbc@d {
test = <0x00000002 0x00000003 0x12345678>;
device type = "usbc0";
compatible = "allwinner,sun50i-otg-manager";

usb serial unique = <0x00000000>;
usb serial number = "20080411";
rndis wceis = <0x00000001>;

status = "okay";
usb _id gpio = <0x00000030 0x00000007 0x00000009 Ox00000000 0x00000001 OxFfffffff @
xffffffff>;

1

ST F device tree A usb_id gpio = <0x00000030 0x00000007 0x00000009 0xG00O0B0O 0XB0HE0B0L O
xFEEFFFF OxFFFFFrff>, MRTRANTR:

EEE BaX

0x00000030 device tree IE— NP RBAXRES, XEATLEES
0x00000007 %O PH, BN #define PH 7

0x00000009 £EN==, B PHO9

0x00000000 IhgesfEc, BIRF PHO9 EC AN

0x00000001 ~AEREEFARES, BIER LI

OxfEFFFFer IX=hgE /T, BAIAE

OXFFFFfref BT, ZAIAE

NRFEIELR usb id gpioMECE, FHRUITAR (RHNERTIEENEES], MHEFRI) .

sunxi#fdt set /soc/usbcO® usb idsgpio <0x00000030 0x00000007 Ox00000009 Ox00000000 0O
x00000001 0x2 Ox1>
sunxi#fdt list

usbc0@0 {
test = <0x00000002 0x00000003 0x12345678>;
device type = "usbc0";
compatible = "allwinner,sun50i-otg-manager";

usb serial unique = <0x00000000>;
usb _serial number = "20080411";
rndis wceis = <0x00000001>;
status = "okay";
usb_id gpio = <0x00000030 0x00000007 0x00000009 Ox00000000 0x00000001 0x00000002 O
x00000001>; //1&e8ok
+

sunxi#
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5.7 Hithsp<iiBA (boot, reset, efex)

1. boot : B&iRZ
2. reset: EMNEBAS
3. efex: HNERRE

(0 38R
#: HithEZ U-Boot i$4E, iEi#AN U-Boot shell S IREBHN "help"#{TT 2,
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debug BiAEENBUTF:

1. debug mode
debug mode AILUEH] Boot0 BI$TENZE LR, T {LICHEE BOARD CONFIG DIR}/sys config.fe:
3‘(14:, EE%@ [platform] Fﬁﬁbﬂ?l{@"debugimode = 8"
"debug mode = 8"BIRTHABFAEFTEN, debug mode=0 FRXFBaHET BootO BIFTEN
log, R EXEE debug mode BY, #& debug mode=8 %IE, HFiERAMNITEIELE 0
(REFRBHTEN) « 1 (RERXBETSITE) « 4 (TENEIRIER) « 8 (TENFRE log 15
2) .
debug_mode FJLAZH U-Boot BYFTENFLR, $TH {LICHEE_.BOARD CONFIG_DIR}/b3/uboot-
board.dts X, £ platform ¥ 5= FI1F# " debug mode = 8¢
“debug_mode = 8"BIRIRFABFABEITEN, debug mode=0, & REH B 518 U-Boot AIT
EN log, XREXEE debug_mode B, % debug mode=8 %18, BriEANITENELE
0 CRHIFEHTED) 1 (RERXBTRITEN) . 4 (TENFEIRES) « 8 (JTENFRE log 15
B) o

2. usb debug
FERRBBIIIER, BBIERRMEBIRBABIEILE usb HXIRR, EBEXAFHERR
I8, XBIBILLFT Frush debugi# TN, FF/Busb_debugfGB X usb HXMIEBEITEESWEE
MITENH Ko T Fusb debughI 5 T : AT Frusb base.hXX 1, J&E FAY#defineSUNXI USB DEBUGZ: XE
X¥TF, FIFFEEHTRIF U-BootFFi T BIRFEIA,
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HNEE BT 5%

FHBETIRME fel 52

FHRTAH S OREREHRF 2

# N U-Boot 1T &% Nefex

#H N Android =HIEHIN reboot efex

- w N e

R
\,\""“ﬂe
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8.1 fdt tHHx#xO

1.

3.

const void \*fdt getprop(const void \*fdt, int nodeoffset, const char \*name, int \*lenp)

ER: KRB EBMHNE
S8

fdt: T{F flattened device tree

nodeoffset: fFFHET RAVRE?E

name: FROENEMHER

lenp: ICREMENKE (SW%ES) HE N NULL

iR[E]:

o T (BHEMIETH " WD
e NULL (lenp R%) : %k
o KR (lenp =) £ KK

. int fdt _set node status(void \*fdt, int nodeoffset, enum fdt status status, unsigned int

error_code)

EA: RETRRES
S8

o fdt: IT{F flattened device tree

e nodeoffset: FHET RAVRE

e status:FDT STATUS OKAY, FDT STATUS DISABLED, FDT STATUS FAIL, FDT STATUS FAIL ERROR CODE
e error _code:optional, only used if status is FbT_STATUS FAIL ERROR CODE

R[]
e O: EEI}J
e 3E 0: KK

int fdt path offset(const void \*fdt, const char \*path)

B BIEREERTRNREE

WRAFRE © BseEREROERAE. RE—TNF
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4.

6.

28

o fdt: IT{F fdt
e path: 2EEFRR

A EI

o >=0(TRIRIZEE): BRI
o <0: KA

static inline int fdt setprop u32(void \*fdt, int nodeoffset, const char \*name, uint32 t val)

BB . BEMEIREN— 32 UBRHE, MRBEMEREE, WHEZEY
S8

o fdt: T flattened device tree
e nodeoffset: FHEHNT RHRIZ
e name: FHENHEMR

e val:32 i BfrfE

iR[E]:

e 0: XIS
o <0: KK

. static inline int fdt setprop u64(void \*fdt, int nodeoffset, const char \*name, uint64 t val)

EF: Srdt setprop un2ZRfih, BEMEIREN— 64 UBEHE, WRBUHEREE, WH
BizEMN
S8

o fdt: T{F flattened deviece tree
¢ nodeoffset: FHEHT RHRHE
e name: FHENHEHR

e val:64 i BfrE

iR[E]:

e 0: FXIN
o <0: KK

#define fdt setprop string(fdt, nodeoffset, name, str) fdt setprop((fdt), (nodeoffset), (name),

(str), strlen(str)+1)

ER: REMEIREN—IFHE, MRBEMEAREE, WHEZEY
S8
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o fdt: T{E flattened device tree
e nodeoffset: FHE T RAVRE?E
e name: FHENHEHR

e str: BrE

e IR[A]:

o 0: FiZh
o <0: gi)n&'fﬁﬁg

R TEsys config. fexMVERE R, THRMNBRAREN 0 5% 1, ZiEE fdt I status B4

?Udisableﬁiokayo
7. int save fdt to flash(void \*fdt buf, size t fdt size)

o EF: R1EE24Z) flash
o B

o fdt buf: H#iT{E flattened device tree
o fdt size: HujL{E flattened device tree BY K/, BILAE T rdt totalsize(fdt buf )FREX

e IR[O]:

o 0: A¥IH
o <0: XK

8. NFE&ZE

U-Boot H fdt @3 1TAYSEI . cmd/fdt.c

8.2 env tHHXIZOXE

1. int env_set(const char \*varname, const char \*varvalue)

o EF. BMIETE varname MEIZE N varvalue, EFLN
o B

e varname: FFIRENFIRTEMN BT
e varvalue: BiEENFIRTEEHNNIZE

e IR[O]:

o 0: A¥IH
e IE 0: &£
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2.

board/sunxi/sunxi_bootargs.c |update. bootargsﬁ\‘ cmdline I"__| kernel ?Ef

char \*env_get(const char \*name)

EH: REUEEHNIELTEME
S

e name: TEZ
iR[E]:

o NULL: XK
o Ifx (FIRZENE) @ M

. int env_save(void)

Bl REIFMREE, ERINERE
9%&19&
IR [E]:

o 0: A¥IH
e IE 0: &£

. NEBsE

¥Frbootargs E:‘—I}uenv set(\"bootargs\", ‘cmdline)o

8.3 1A U-Boot sr<AT

1.

2.

int run_command list(const char \*cmd, int len, int flag)

e : $17 U-Boot &8<1T
S

e cmd: ML FRIIEH
o len: MIITKE, &EN-1 NERNIKREX
o flag: &, EH sunxi FEERE

iR[E]:

o 0: A¥IH
e 3E 0: 5K

WV ESE .

I:Ilt_.\, Ig%ﬁi\i%
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common/autoboot.c autoboot command32ER Y U-Boot WENBoIGH<S
s = env_get(\"bootcmd\");

run_command_list(s, -1, 0)o

8.4 Flash BYiEE

1. int sunxi flash read(uint start block, uint nblock, void \*buffer)

o EF: BiIEEHEIAMIE start blockBInblockiZEN Elbuffer
o B

o start block: gt
e nblock:block Mk
e buffer: Rzt

e IR[O]:

e 0: FXIN
o 3F 0: KK

2. int sunxi_ flash write(uint start block, uint nblock, void \*buffer)

o 1EFE: 1grbuffer'—%')\*gﬁﬂyﬁ\1ﬁ§start_blockE"anlockq:'
o S

o start block: fEigaithit
¢ nblock:block MK
e buffer: R{Fiht

e 1R[E]:

o 0: A¥IH
e IE 0: £

3. int sunxi sprite read(uint start block, uint nblock, void \*buffer)

'f’EﬁH’—3sunxij1ash7read*ﬁ1u
4. int sunxi_sprite write(uint start_block, uint nblock, void \*buffer)

F:EEE sunxi_flash_write*ﬁﬂ«‘}\

5. NE&E

common/sunxi/board helper.c sunxiisetibootcmdjromimisg_':I).nJTf(ﬂ' misc ﬁj\IZE’\h?éE#;‘H’E
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8.5 KD XER

1.

int sunxi_partition get partno byname(const char \*part name)

B REBEDXZMRBDKS

S8
e part name: 3 XZFR
iz

o <0: QENQ
e >0 (PXS) : KI

)

ER: RIESXBZFRID XHRBEEM AN

S8

e part_name: 3 XZR

e part_offset: S XBFEIZ=

e part size: 7 XHIK/)
IR[E:

e 0: XIS
o -1: KK

. uint sunxi_partition get offset byname(const char \*part name)

ER: RIESXZMRREEZE

S8
e part name: X ZFF
[

o <=0:%WK
e >0: TN

. int sunxi partition get info(const char \*part name, disk partition t \*info)

ER: R#Epart nameIREVDXEE

S8

. int sunxi partition get info byname(const char \*part name, uint \*part offset, uint \*part size

WRAFRE © BseEREROERAE. RE—TNF
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e part name: S XZM
[ ) lIlfOI ﬁj\lz'ﬁ%:%\

e IR[O]:

e 3E 0: KK
o 0: B

5. lbaint t sunxi partition get offset(int part_index)

{EA: card sprite iR TR XHREZE
B

e part index: 7 X=

o JR[O]:
e >=0 (fRIBE) . FIh
o -1: KK

6. NFE&ZE

BEIBINEE R drivefs/video/sunxi/logo display/sunxi load bmp.c

8.6 GPIO MEXiRfE

1. int fdt get one gpio(const char\* node path, const char\* prop name,user gpio set t\* gpio list)

ER: RIEEE R node path#l'gpio & fprop_name3REX gpio ACE
28

e node path: fdt &%
e prop name: gpio &R
e gpio list: #FIREYHY gpio 15 R

e IR[O]:

e 0: BTN
o -1: K

2. ulong sunxi gpio request(user gpio set t *gpio list,  u32 group count max)

ER . 1R1E gpio ACEIREX gpio ZIEFAHR
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o B

e gpio_list: gpio FEEFIR, AILIEHfdt_get one_gpio¥kiF
e group count max: gpio_listfERAH gpio ALE MK

e 1R[O]:

e 0: K
e >0 (gpio #REAW) @ AN

3. 832 gpio write one pin_value(ulong p handler, _ u32 value to gpio, const char *gpio name)

o YEF: 1RIE gpio RIEAME IR
o B

° pfhandler: gpio 121EAIWA, EJEEsunxifgpiofrequest?f%ﬂy
e value to gpio: FENIE, 03 1
e gpio name: gpio &R

e IR[O]:
e EGPIO SUCCESS: I
e EGPIO FAIL: %k

4. NRSE

121 led RS

ssprite/sprite_led.c
user_gpio_set t gpio_init;

fdt get one gpio("/soc/card boot", "sprite gpio®", &gpio init); //3KBX/soc/card bootH
sprite gpio0MigpiofictE

sprite_led hd = sunxi_gpio_request(&gpio_init, 1); //3REXgpioiR{EEIR

gpio write one pin value(sprite led hd, sprite led status, "sprite gpio0"); //#Z{Eled K&

WRAFRE © BseEREROERAE. RE—TNF
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E] 5Bz Rraa e

o env . BT SYIARKER LUK
e fdt . 1 U-Boot IBZ{THENE4IA]
e malloc : TEEENGABEIAIN

R
\,\""“ﬂe
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