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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 SAEE

AHERTF brandy2.0, B U-Boot-2018 F4&, ) |

1.3 fHXAR

U-Boot F& /4P KR, R&FFRA Gis
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3.1 EEmFITHLE

EEREFTRBEERITIRAOT:

1)cd longan/brandy/brandy-2:0/\
2) ./build.sh -t

3.2 RIEZRiIF boot0 & U-Boot ’

TElongan/brandy/brandy-2.0/E R, 1T ./build.sh -p EadH, B LURIETTEED boot 4RiIFEH
Ee XM FERFEIE, LICHEE CHIP,

./build.sh -p f{LICHEE CHIP} /4 1REYR1Fspl/U-Boot
./build.sh -of spl-pub #p {LICHEE CHIP} _//R&E&/Ri¥spl-pub
./build.sh Zo uboot -p' {LICHEE CHIP} / /&R RIFEU -Boot

3.3 ““4mi¥ U-Boot

cd longan/brandy/brandy-2,8/u-boot-2018/3# N\ u-boot-2018 BHR. LL{LicHee cHIryuffl, HKRIT
W R{ERD A,

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

3.4 ZHi¥ boot0Q/fes/sboot

cd longan/brandy/brandy-2.0/spl-pubifE Nspl-pub B R, FIREFEMNERIFNIEIRE,
BLiL1cHee cHIpy A, #4%i¥ nand/emmc BI/57EM0TF:
1. éﬁ'\ébooto

IRIXFE © HB2ERERHBIRAR. RE—INF 3
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make distclean
make p={LICHEE CHIP} ‘m=nand
make boot0

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

2. ﬁﬁf%fes

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

3. éﬁ'\ésboot

make distclean
make p={LICHEE CHIP} m=sboot ?
make sboot O

WRAFRE © BBEERERHERAE. RE—TNF 4
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4.1 U-Boot IhgE/T4A

EBRARRIERAD, BootLoader/U-Boot BTERIERANIZIETZHIETT. Bl LAVIBILEN
&, BIREFETEMHNE, MMBERFNRBEHIFMEFTI—MEERS, UEARZEARRE
ALANERTIERNIME, 7 sunxi-FER, BRTHRINS|ISRKBEINEEIN, BOOT REE
RERE. AREHEIEE

U-Boot EETHEERI LIS AL T

1. 31SH
SEMPEREAE (nand/mmc/spinor) INEAALERE DRAM HEE (I BHHET.
2. B & 4k o

BIEREr=, 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 7 EZN A

U-Boot FREININEER Lé@fl defconfig ZECE X E menuconfig #HITH B XA, EREE
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
BNel BN INREF BT X H. I TFE, RERconric sunxt NanoFTY#+E BRI 23 F NAND 48
XInge, HMMAREXMNHBXALE M, BREFEIEITnake xxx_defconfigffEXGHELE L
Mo
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? 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 FRX L E

i menuconfig SRECENT ZLEULT:

1. cd brandy/brandy-2.0/u-boot-2018/

2. HfTmake menuconfigip®, 23 menuconfig BEERBEEO, WM TEFR. LWHEIAXEIE
RINEEHITERE, ELE /574 menuconfig B EEASEIHA,

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

WA © BSEERERHERAE. RE—TF 6
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.config - U-Boot 2018.05 Configuration

Arrow keys navigate the menu. <<Enter> selects submenus ---> (or empfy 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 [ ] exeluded <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 -—-—->
ogging --->
] 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 suppert --—->
pdate suppert ----
PL / TPL, -————
ommarid, line interface --->
unxi, cmd ——->
< Exit > < Help{> < save > < Load >
e s
4-2: menuconfig FeEXEE <>Q
»

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,

4.3.17 U-Boot-dts &2

U-Boot-dts E&E A vim &ongan/brandy/brandy-z.0/u-boot-ZOlS/arch/arm/dts

4.3.2 U-Boot-dts, defconfig ficE&

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 eI

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 AR dts, FRL dts.

%% dts B8 CONFIG_DEFAULT DEVICE TREE ®%E, AILIE $(CONFIG_SYS CONFIG NAME) d
HENZERIE Mo

A4 dts BAR include 174k dts, X8 {LICHEE_BOARD_CONFIG DIR}, Xff

% :uboot-board.dts. &
~;>

2. B LB JmIFEBVFTENHIBT B BHRY dts

0BJCOPY examples/standalonezhello _world.srec

0BJCOPY examples/standalone/hello world.bin

LD u-boot

0BJCOPY u-boot.srec

0BJCOPY u-bootAnodtb.bin

‘{LICHEE_BOARD /CONFIG_DIR}/uboot-board«dts” -> ‘~/longan/brandy/brandy-2.0/u-boot-2018/
arch/{LICHEE ARCH}/dts/.beard-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-dth.bin

COPY u-boot.bin oY

‘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 HEEEEEDH

LA dts SR dts FERBRREZ TEZTRE, RE dts BEBERS dts.

WRAFRE © BBEERERHERAE. RE—TNF 8
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-1EFH U-Boot dts

4-3: dts TkHE

2. ﬂu;@\i‘j‘_ﬁ@setfworkingjdtﬂ%tﬂgﬁ\%i_F\J_"J_EEWE"J fdt, (L%}\%\k_ Qé\‘z’\b
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[04.562]update bootcmd
[04.576]change working fdt <@x7bebee58 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 EA

=

BT envEp S B] LAXT {LICHEE CHIP CONFIG DIR}/configs/default/env.cfgPRIIMIE T EHITEE REK,
EN BT EFIREEREFEN U-Boot shell SRS, WAL env BN EEGSEMER,
BREImT:

1. NG env print", AEEYUFIFAEMNFRTEEE, WF:

=> pri

ab partition list=bootloader,env,boot,vendor boot,dtbo,vbmeta,vbmeta sys%éh 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<iéy 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}

IRIXFE © HB2ERERHBIRAR. 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. BINGEL "env set bootdelay 3", BJECRIFREL Ebootdelay (BP boot FEhEY log FREIEITETHE
IREYE]) BRI

w
SE+

BINAE S "env save", BRI LIRERGHITRE, RESREMLER, AT reset, BIT]E
| 3R EE P bootdelay Y ZE A B B) 457 58 B A %%

i

4. HfttenvBp L BE R FEHIER.

O
>Q
5.2 sunxi flash read &< A
5.2.1 AR #
R T flash 15E kR ##EE S DRAM RS EaELL :
((sunxi_flash read dram addr flash addr )

5.2.2 AT e

sunxi_flash read<0x45000000 env—iFenvs XEHEIEEIDRAMAIOX450000003H 3k
sunxi_flash read 45000000 boot;bootm 45000000—i%flash/boot s X#i#EiEEIDRAMEIOX45000000 4t , H
MOx450000005 FEh,

5.3 fastboot 7% 35 EA

fastboot & Android F&LEt—1MEAMRNI IR, HE2—1MEHFMNARIARIITE, UTH
fastboot MIEARER S,

N
N}

WRIRFE © HRB2ERRRINERAE. RE—TIMF 12
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5.3.1 fFERREIE

fastboot PC i TEBIUM Google Android SDK(Android-sdk-windows/tools) F5R15, WRILTE
Android JRRBEREIZIEERXHIXTS (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 ERATE
1. )W ERBE, REREEAN U-Boot s TRKE;
2. %Dﬁﬁuﬁgﬁ)\"fastboot"ﬁ%;

3. ¥TH PC if fastboot TH, HHIN fastboot devices"fi<, BEBHB fastgoot REETR,
@

4. EIEE%%%EY fastboot 15‘55’9%%?, E@Aﬁ%/ﬁ\"fastboot flash env /path/to/env.fex", 3|?mnv.
fexE’éUenvﬁj\z (/path/to/E i-FE'\Jenv.fex':F'bootdelayTEE‘Z'\Lﬁ-'—ﬁ flash q:'ﬁﬁenvq:'bootdelaﬂﬁ
AE, XHEFEEIR#EbootdelayBE R ERME fasthoot BRE 2B IN) , BT &Henv. fex?D X—H¥E,
Eﬁ)\’:ﬁi/v\ “fastboot</flash boot /path/to/boot.img” 121W$§—F$‘Z§UW§¢,

5. 3N "fastboot reboot"ﬁ%\'iﬁ, EEEfﬂﬁ“ﬁ'ﬂjﬂﬂbootdelayE":”E%lz:u: 75'_1\3

5.3.3:fastboot EZA< a5 < fE AR

1. fastboot JLMNEZsy < RHILET:
fastboot devices : Eﬁéstboot I HF
fastboot erase . IRPRDX, fGlUlfastboot erase boot, 1EPRboots? X,
fastboot flash. |E|§j\|z ('T%Eﬁ[Z) ) Wmﬂfastboot flash boot/path/to/boot.img, 1?}boot.img’—%‘
Flboot73 X,

2. AEEI:
fastboot q:'ﬁﬁﬁﬁgﬁz*ﬂsys_partition.fexq:'ﬁiz_:t P EJZSE’J%IZ%EEIL)LM/J\*}IJ:%
Bah# N U-Boot shell S5 IRE, BIAT S part list sunxi_flash o"HIKEY, PXEEUWTF:

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

Attributes

Type GUID

IRIXFE © HB2ERERHBIRAR. RE—INF 13
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Partition GUID

0x00008000 0x00017fff "bootloader"
attrs: 0x8000000000000000

type: ebd0afa2-b9e5-4433-87c0-68b6b72699¢c7
guid: a0085546-4166-744a-a353-fca9272b8e45
0x00018000 0x0001ffff "eny!

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: ebd0afa2-b9e5-4433-87c0-68b6b72699¢C7

guid:

a0085546-4166-744a-a353-fca9272b8e4a

5.4 fat dp<iBA

fatBp L A AN FAT XA RABHEXFRISSHTERRXHFRTIEE, EITEEFRBE, 3]
ZEEREIF R KRG, IBEENE R FHXHRBEXAHEREBIHIT, XHREETEXE
RPWFEXH, HAReRBEREWHT, SEXMREXHRTEFERE LNE-—TOK
BB R, BIUBERXN D EMREBRNAT—1F. ER A UG EUX AN B REI AN
¥ flash #HITEIE R, TR logo, HEAESEA LEM U #EE SD REMNEAR, TERT
BRI LS RNTFEEE LR FAT DX HBXREHRTUT:

1. fatls:

<§V

SN IRE B R ERFMEX M, REWMTE:

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 SsLHITHHIE

WRAFRE © BBEERERHERAE. RE—TNF
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(1 5588
#3EBiAA, fatls mmc 2:2 PEIE— 2 RTHE emmc i§%, 2 REAPXS, HiRFAMTE:

#tfatls mmc0:1

O:card0 1=TrES
Z:emmc

5-2: fatls ss < SHRAAE

2. fatinfo: FTEMHMANIREBRIXARSES, THMNTE:

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#fj

5-3: fatinfo S5 ITREHIE

3. fatload: M FAT X ZZHIREY I (42] RAM FiEH, REIE0TF:

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 devié%%... 3 USB Device(s) found
scanning usb for storage devices... 1 Storage Device(s) found
sunxi#fatls usb 0:1 7

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_860211g all.ini

config/

IRIXFE © HB2ERERHBIRAR. 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

YBA: LA ER1ERIRE U &fboot. img B EIXTZAY mme 53 XitutibAb,

4. fatwrite: MATFPRWHHXGHEEIREXHRSETF.

5.5 md < 5B

ndB3 LA LIS ERFRIEUERITES, HETEAFENSIEE ARIERIF. HERAZENT:

((nd_0xFoe00000: EIfmds < EAEAEDRAM OxFO000000RME )

5.6 FDT A< 3tEH

FDT: flattened device tree 485 7F U-Boot £HIBFE TG, HiAfdt, AIUABEEfdtip S
. oY

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 <vals]

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

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

fdt header - Display header info

IRIXFE © HB2ERERHBIRAR. RE—INF 16
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=

fdt bootcpu <id> - Set boot cpuid

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

fdt rsvmem print - Show current mem reserves

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

fdt rsvmem delete <index> - Delete a<mem reserves

fdt 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
HhFEBANGLOMESFdt Llist Ml fdt set, fdt list AREBRTEESE, fdt set ARENTHEE.

5.6.1 EHECE

BAEMEEET TR device tree WERER, MMRAFAFERRT, WEER it SKRUT T B#

1818, 1. FRERTE.

sunxi#fdt list /

/ A O
model = "{LICHEE CHIP}"; ~;>
compatible = "arm, {LICHEE CHIP}", "arm,{LICHEE CHIP}";
interrupt-parent = <0x00000001>;

#address-cells = <0x00000002>;

#size-cells = <0x00000002>;

cpuscfg {

178

ion {

+

dram {

15

memory@40000000 {

178

interrupt-controller@lc81000/{

+

sunxi-chipid@lc14200 {

v

178 S
timer {

T

pmu {

}

dvfs table {

178

dramfreq {

+

gpu@Ox01c40000 {

s

wlan {

178

bt {

I

btlpm {

15

IRIXFE © HB2ERERHBIRAR. RE—INF
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NRHFFENEE, tbivanIERE, BT T <EIR,

sunxi#fdt list /wlan //EERREFRS /
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 Oxffffffff O
x00000000>;
wlan_hostwake = <0x00000077 0x0000000b 0x00000003 0x00000006 OXFfffffff OXFffffffff
0x00000000>;
y;

2. FsocBR T MREF—TPRKERKNEHREE, tElnandoMECE, NIXECERJREME soc
BRTo

sunxi#fdt list /soc O
50c@01c00000 { *;>
compatible = "simple-bus";
#address-cells = <0x00000002>;
#size-cells = <0x00000002>;
ranges;
device type =«"soc";

hdmi@01lee00O0 {
};

tr@01000000 {

}

pwm@01c21400 {

+;

nand0@01cO03000 {
}i

thermal sensor {
s &
cpu_budget_cool<?
};

ARRRWM T < EREA:

sunxi#fdt list /soc/nand®
nand0@01cO3000 {
compatible = "allwinner,sun50i-nand";
device type = "nand0";
reg = <0x00000000 0x01cO3000 0x00000000 0x00001000>;
interrupts = <0x00000000 Ox00000046 0x00000004>;
clocks = <0x00000004 O0x0000007e>;
pinctrl-names = "default","sleep";
pinctrl-1 = <0x00000081>;
nand® regulatorl = "vcc-nand";
nand® regulator2 = "none";

IRIXFE © HB2ERERHBIRAR. RE—INF 18
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nand® cache level = <0x55aaaa55>;
nand® flush cache num = <0x55aaaa55>;
nand@ capacity level = <Ox55aaaa55>;
nand® id number ctl = <O0x55aaaa55>;
nand® print{level = <0x55aaaa55>;
nand® p0_ = <0x55aaaa55>;

nand® pl = <0x55aaaa55>;

nand® p2 = <0x55aaaa55>;

nand® p3 = <0x55aaaa55>;

status = "disabled";

nand® support 2ch = <0x00000000>;
pinctrl-0 = <0x000000a9 0x000000aa>;

3. EARIEHEERK. 78R device tree FREREN—NMEE, B—NEINNTR (/atliases

) RETANBHEXER, BN THLAUEERATHIRHNEER

sunxi#fdt list /aliases

nandd® = "/soc@01c00000/nand0@01cO3000";
"/s0c@01c00000/disp@O1000000";
"/s0c@01c00000/1cd0@O1cOcO00";
hdmi = "/soc@@1cO0000/hdmi@01lee0000" ;
pwm = "/s0c@01cO0000/pwm@dlc21400";
boot dispi= "/soc@01c00000/boot disp';

—~ a
o
o n
ISke
non

};

sunxi#

aliases {
serial® = "/s0c@01c00000/uart@01c28000"; A
.............. O
mmcO = "/s0c@01cO0000/sdmmc@d1lcOfO00"; ‘;>
mmc2 = "/s0c@01cO00000/sdmmc@d1C11000";

BFECE Fnando T REVERIZAZ, FEUEA MBI T <LEKE RnandeVELE S R0

sunxi#fdt list' nand0
nand0@01cO03000 {
compatible = "aE%yinner,sunSOi-nand";
device type = “nand0";
reg = <0x00000000 0x01cO3000 0xOOO00000 Ox00001000>;
pinctrl-names = "default", "sleep";
pinctrl-1 = <0x00000081>;

};

A EratBIFFERSH, alias BJ AR Fpath B,

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

IRIXFE © HB2ERERHBIRAR. RE—INF
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5.6.2 {EECE
5.6.2.1 ({EchEHEE

BRI fdt set path prop <xxx> 5 fdt set swlan wlan_busnum <@x2>

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";
18

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>; / /&8 E
status = "disable";
device type = "wlan';
I;

A BIEBRE, RIEFEUARENRAEN, FERTHBHKDR. LB fdt set path

prop <0x1 0x2 0x3>

5.6.2.2 (EMFFTHBRECE

MBI fdt set path Z prop  "xxxxx" Tf5l: fdt set swlan 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 = "okay";
device type = "wlan";
18

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";

IRIXFE © HB2ERERHBIRAR. RE—INF 20
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wlan _busnum = <0x00000001>;
status = "disable"; / /& E
device type = "wlan"';

}i

sunxi#

A EBAFTHRE, REFEHLIEENRATN, FERTHBRIMW. LI fdt set path

prop "stringl" "string2"

5.6.3 GPIO =(#& PIN BcE&E4F%kixEA

BOXNNASRFRS AT

#define> PA
#define PB
#define PC
#define PD
#define PE
#define PF
#define PG
#define PH
#define PI
#define PJ
#define PK
#define PL
#define PM
#define PN
#define PO 14

#define PP 15

#define default Oxffffffff

O 00 NO UL WNKHFEO
A

=
= ©

=
w N

Sysconfig R gpio BTV T L oPort : i O-+AMRE S <UhAE S B> <M EB BB IRIRES> <URENAE /7> <Hith R TIRES>

5.6.3.1 Pin Easiﬂg}i

Pinctrl R 454 cpux F cpus, NN TREFIMT: Cpux : /soc/pinctri@e1c20800 Cpus:
/soc/pinctrl@e1f02c00

5.6.3.2 E&H PIN k&

PIN FCEEM4FERIHER:
BEFE BX
allwinner,function ¥fRF sysconfig REYERZ
allwinner,pins X F sysconfig &4 gpio ELEH MRS

allwinner,pname X F sysconfig PFE TEFHEIF

WRIRFE © HRB2ERRRINERAE. RE—TIMF 21
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BMFEE aX
allwinner,muxsel IhBESHED
allwinner,pull MR EBPRARZS
allwinner,drive IXzsheEH
allwinner,data i BB FIRES

(1 358
HeROXFFFFFFRTERBRIAME.

RUATHEEBcpuxhY PIN BCE,

sunxi#fdt list /soc/pinctrl@®1c20800/1cd0
1cdo@o {
Linux,phandle = <0x000000ab>;
phandle = <0x000000ab>;
allwinner,pins = "PD12", "PD13", "PD14", "PD15", “PD16", "PD17", "PD18",

allwinner,pull = <0x00000000>;

allwinner,drive = <Oxffffffff>;

allwinner,data = <0xffffffff>;
b

sunxi#

"PD19",

PD20", "PD21";
allwinner, function = "1cd0";
allwinner,pname = "lcdd0@", "lcddl", "lcdd2", "lcdd3", "lcdd4", “1cqq5”, "lcdde", "
lcdd7", "lcdd8"q "lcdd9"; O
allwinner,muxsel = <6x80000003>; O

BT HEEEpusHY PIN BEE,

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

s _uarto@e {
tinux,phandle = <0x000000b4>]
phandle = <0x000000b4>;
allwinner,pins = "PL2", "PL3";
allwinner, function = "s uarto";
allwinner,pname =_"s.wart0_tx", "s uart0 rx";
allwinner,muxseffé <0x00000002>;
allwinner,pull = <Oxffffffff>;
allwinner,drive = <Oxffffffff>;
allwinner,data = <Oxffffffff>;

T

sunxi#

5.6.3.3 {24 PIN Bi&

fEMAfdt setBp LA LUERN PIN FHEXEMEFE

sunxi#fdt set /soc/pinctrl@01c20800/1cdd® allwinner,drive <0x1>
sunxi#fdt list /soc/pinctrl@d1c20800/1cdo
1cdo@o {

linux,phandle = <0x000000ab>;

IRIXFE © HB2ERERHBIRAR. RE—INF
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phandle = <0x000000ab>;

allwinner,pins = "PD12", "PD13", "PD14", "PD15", "PD16", "PD17", "PD18", <"PD19", "
PD20", "PD21";

allwinner, function = "lcd0";

allwinner,pname = "lcdd0@", "lcddl", "lcdd2", "lcdd3", "lcdd4", "lcdd5", "lcdd6", "
lcdd7", "1lcdd8", "lcdd9";

allwinner,muxsel = <0x00000003>;

allwinner,pull = <0x00000000>;

allwinner,drive = <0x00000001>;

allwinner,data = <Oxffffffff>;

};

(1 3588
TRz ERRFMallwinner, pinsRHFRBIHEOMIEZhEEHELE, {&%allwinner, muxsel, allwinner,pull,
allwinner,dataf{Eth &F=EHEMBE,

5.6.3.4 GPIO fie&i%BA

Device tree 1 GPIO YW x%, Ll usb Hlusb id gpic/Iffl

sunxi#fdt list /soc/usbcO S
usbc@d { %
test = <0x00000002 Ox00000003 0x12345678>;
device type = "usbc0";

compatible = "allwinner,sun50i-otg-manager";
usb serial unique = <0x00000000>;

usb seriald number =."20080411";

rndis wceis = <0x00000001>;

status = "okay";
usb _id/gpio = <0x00000030 0x00000007 0x00000009 0x00000000 O0x00000001 Oxffffffff O
xffffffff>;

};

ST F device tree H usb id gpid = <0x00000030 0x00000007 0x00000009 0x00000000 0x00000001 O

XFFFFFFFF OXFFFFFffis, ﬁ@%i!zl;l?:

BHEHE BX

0x00000030 device tree IE— P REXES, XEATLEES
0x00000007 %O PH, Bl #define PH 7

0x00000009 fHRNFS, B PHO9

0x00000000 IhaesECc, BIRF PHO9 Bt

0x00000001 MIZFEBFEIRE, BPEC /9 LI

(O aniainiii IXThEE S, BRIAE

OxfFfFfff BB, BIAME

NRFBEIELR usb_id gpioMECE, FHRUWITAN (RHUERTIEENEES], MtHEEFRIN) :
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sunxi#fdt set /soc/usbcO® usb id gpio <0x00000030 0x00000007 Ox00000009 Ox00000000 O
x00000001 0x2 0x1>
sunxi#fdt list

usbc@d {
test = <0x00000002 Ox00000003 0x12345678>;
device type = "usbcO";
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 0xO0000001 0x00000002 6
x00000001>;  //f&cKok
}i

sunxi#

5.7 Hithap<iiBA (boot, reset, efex)

1. boot : EEI y
2. reset: EMNERRS >
3. efex: HANEFZRKE

(1 38R
. HthSEZ U-Boot SN, &\ U-Boot shell S S IREBHN " help"#1T T iR

WRAFRE © BBEERERHERAE. RE—TNF
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debug EIREENBUT:

1. debug mode

debug mode A LUETHI BootO BIFTENELR, FTHXH
{LICHEE_BOARD CONFIG DIR}/sys config.fex, £ £# [platform] T 0¥ 5"
debug mode = 8"BIRTFABFABEITEN, debug mode=0 R RFZHABENEY Boot0 BIFTER log,
FKERXEE debug mode B, 3% debug mode=8 %IE, BHEIEBIFTENERE 0 (RHFR
BHIE) . 1 (RERXBTHSRITED « 4 (TENEEIRER) « 8 (#TEDFRE log BR) -

debug mode AILUEHI U-Boot BFTENELR, FTHXH 5

{LICHEE BOARD CONFIG DIR}/b3/uboot-board.dts, £ plat@rm TETARMF

P& debug mode = 8"BIR I BFFEITEDN, debug mode=0FRTXABEET U-Boot BIFTED

log, ERXEE debug mode B, #% debug mede=8 %3E, HEIEHAMNITEIELE 0
(CRAFRBITED) 1L (RETRRETSITED), . 4 (GTENEIRER) « 8 (JTEDFRE log 15

2) o

2. usb debug
ERRAENEER, BBRFREKME BRI AKIESEE usb HEXER, EXFHERR
I8, XBTRILAFT Frusb debugi#H1TIAIR, FFBusb debugf/5 B X usb HEXMIZITEESWRIF
MITENE Ko $TFusb debugBI AT FTFrusb base.hX 1, JEE P HY#defineSUNXI USB DEBUGT: XE
XFTF, FTFEEHHRIF U-Boot HITEIFEREIT,

<B\/
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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: KEREEEBMNE
S8

fdt: T{F flattened device tree
nodeoffset: FERT AN RE

e name: FHENELS Q&
o lenp: WEBMENKE (SFES) ®EHN NULL ’
iR[O]:

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)

B ISBT RS
28 Y

o fdt: IT{F flattened device tree

e nodeoffset: FFHET 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)

ER: BIEREERTRNREE

WRAFRE © BBEERERHERAE. RE—TNF
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4.

5.

6.

2.

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 {F flattened device tree
e nodeoffset: FEXNT = RE
e name: FHEXNEMLR

e val:32 I BiME O
><>

iR[O]:

e 0: RIS

o <0: KA

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
BizEk
S

o fdt: T{F flattened deviece tree
¢ nodeoffset: FHEHT RHRE
e name: FHENHEHER

e val:64 i Bfr{E

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)

EH: REMEIREN—INFHE, MREMEAREE, WHEZEY
S8
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o fdt: T{E flattened device tree
e nodeoffset: FHE T RIVRE?E
e name: FHENHNEER

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 1EF: R7P{EE flash
. B :

e fdt buf: HFIT{F 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 @8 1TAYSEI . cmd/fdt.c

<B\/

8.2 env tHHXIZOXKE

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 JE 0: &£
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2. char \*env_get(const char \*name)

B REUEEMREENE

o B

e name: TEZN
e 1R[O]:
e NULL: k¥
o EE (FETEME) : B

3. int env_save(void)

o EA: REMIRTE, ERMNEEF

o 9%&1 9[3

e 1R[O]:
o 0: A¥IH >Q®
o 3E 0: KK

4. NRBE

board/sunxi/sunxi_bootargs.c |update. bootargsﬁ\‘ cmdline I"__| kernel ?Ef I:Ilt_.\’ EEE%E:QIE
¥Frbootargs E:‘—I}uenv set(\"bootargs\", ‘cmdline)o

~ AN /o
8.3 AR U-Boot 54T
1. int run;ommandjist(coﬁfz? char \*cmd, int len, int ‘flag)

o EFA: 117 U-Boot 68517

o B

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

e JR[O]:

o 0: A¥IH
o IFE 0: KK

2. NRABZE.
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common/autoboot.c autoboot command32¥R Y U-Boot WENBoIGH<S

S

= env_get(\"bootcmd\");

run_command_list(s, =1, 0)o

8.4 Flash BYiEE

1.

3.

4.

5.

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

ER: BisTERIAIE start blockBYnblockIEEN Ellbuffer
o2

o start block: it

¢ nblock:block &

e buffer: REHiE

SR[E: \
1z [g] Q@
e 0: BXIN >

e 3F 0: KK

. int sunxi_flash writefuint start_block, uint nablock, void \*buffer)

R : 1grbuffer'—%')\*gﬁﬂyﬁ\1ﬁ§start_blockE"anlockq:'

S8

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

ix[E]:
<B\/
o 0: AXIN
e 3E 0: ZKIK
int sunxi sprite read(uint start block, uint nblock, void \*buffer)

'f’EﬁH’—3sunxij1ash7read*ﬁ1u
int sunxi sprite write(uint start block, uint nblock, void \*buffer)
T’Eﬁﬁ’—5sunxi_f1ash_write*ﬁﬂf\}\

W RSE

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

4.

. int sunxi_partition get partno_byname(const char \*part name)

ER: RIESPXBMRNP XS
S

e part name: 3 XZFR
iz

o <0: QENQ
e >0 (PKXS) : I

.~1nt sunxi partition get info byname(const char \*part name, uint \*part offset, uint \*part size

)

B RIBE2XBREN D X RmEER A &
=S¥

e part_name: 3 XZR

e part_offset: S XBFEIZ=
e part size: 7 XHIK/)
Ik

e 0: XIS
o -1: KK

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

<B\/
ER: RIS XBMREUREE
S8

e part name: X ZFF

IR [E]:
o <=0:%WK
e >0: TN

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

{EF: R#Epart nameIREXDXER
S8
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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: XS

e iR[E]:
o >=0 (RBE) : K
o -1: 5k |
o
>Q
6. NESE

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: RIBEERnode pathFl'gpio 2 FRprop nameIREX gpio ECE
B

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_gpioikiF
e group count max: gpio_listfERAH gpio BLE 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 7EFA: 1RIE gpio RIEAMEEUE
o B

o pfhandler: gpio 1R1EAIA, EJEEsunxifgpiofrequest?f%ﬂy
e value to gpio: FENEIE, 03 1
e gpio name: gpio &

o EE: g
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); //3KEX/soc/card bootH
sprite gpio0MigpioftE

sprite led hd = sunxi _gpio request(&gpio init, 1); //3KEXgpioiRfF@iA

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