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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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2.1 EERIFILAEE

EERIEFLRERERTIRIOT:

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

2.2 REHIF boot0 M U-Boot

£ longan/brandy/brandy-2.0/BR T, HiT:

(-/build.sh -p FAEH, )

B] LURIRFERL E 1 boot 4mIFBN{E. XN FEABMELE, sun20iwlpl .

./build.sh’ -p sun20iwlpl //RERRiFspl/U-Boot
./build.sh -0 spl-pub -p sun20iwlpl //{R&ERiEspl-pub
./build.sh -o uboot -p sun20iwlpl ///{Ri&ZRi¥U-Boot

2.3 Zmi¥ U-Boot

cd longan/brandy/brandy-2.0/u-boot-2018/i#\ u-boot-2018 BR
L sun20iwlpl AF, HKRBITIOTIRIEENA],

1) make sun20iwlpl defconfig
2) make -j

2.4 “mi¥ boot0/fes/sboot

cd longan/brandy/brandy-2.0/spl-pub #X\ spl-pub BR, BREFEMNERFNERERS
o

IR © HiB2EREROBIRAR. RE—INF 2
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A sun20iwlpl A, 4iF nand/emmc B5EMNT:
1) #%i%¥ boot0

make distclean
make p=sun20iwlpl m=nand
make boot0

make distclean
make p=sun20iwlpl m=emmc
make boot0

2) #mi% fes

make distclean
make p=sun20iwlpl m=fes
make fes

3) #4Ri¥ sboot

make distclean
make p=sun20iwlpl m=sboot
make sboot

WRAFRE © BseEREROERAE. RE—TNF 3
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3.1 U-Boot IHEENE

EBRANIEIERAS, BootLoader/U-Boot BEIRIERANIZIEITZHEIIETT. B LARNIATLEE {4
K&, BIRNEFETERGNE, MMERENRBEHIFMEFI—MEERS, UEARZBRRE
RANERTIERNIFE, 7F sunxi FAR, BRTRANSISRSAEEIINEEIN, BOOT RFE
RIERE. ARFEEEINEE
U-Boot FEIHEERI AR IIATILE
1) 5|1 SW%
BEMEMENE (nand/mmc/spinor) ENEMNIZHEGE DRAM 8 (i EHIZTT.
2) B & Fk
BiEFREr, USB &/, TABIERR, BHHK
3) ANIRTRER
FHEER REEH logo Bl (BMP #&1)
4)Fastboot IhaE
SCIR fastboot MINRER <, BEEA fastboot R

3.2 U-Boot heefc & H /E7T4A

U-Boot FREINEERI LUAE defconfig HEZE XK E menuconfig #ITHBHXHF, AAERE
FEIT:

3.2.1 & defconfig AXECE

1) vim /longan/brandy/brandy-2.0/u-boot-2018/configs/sun20iwlpl defconfig

2) TFF sun20iwlpl defconfig 8 sun20iwlpl nor defconfig /5, EHAMMZETE X BIEE
AN BIRIGMER ThREFF B S X i, R EIa0TE:

WRAFRE © BseEREROERAE. RE—TNF 4
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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

3-1« defconfig BEEE

WM EE, RE¥ CONFIG SUNXI NAND 718y # BRI NAND #HXINEE, HthEENX
MFBEXABEE. BREEEIETT make xxx_defconfig IS EHERE 4+ Ko

3.2.2 i&id menuconfig FEE

1#d menuconfig AXEENSEZT BT

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

2) make menuconfig

BT ERGSRE, 23 menuconfig EBEEXREEO, W TEFRR, LATEIAIXY R IEIRIIEE
HITECE, ACE 57 menuconfig BRBEXR A EFOFH A,

3) BREEEBEBAREN, EiZ make BIRTEMFTR bin, IR EFHIE1T make xxx_defconfig,
I X Fh A SR E B R 1EE1T make xxx_defconfig [5# xxx defconfig P BEE =,

WA © BSEERERHERAE. RE—TF 5
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.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 >

3-2: menuconfig ECEFREE

3.3 U-Boot EEESHXH N

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,

3.3.1 U-Boot-dts &=

1. soc-dts(sun20iwlpl-soesSystem.dts) E&F

( tongan/brandy/brandy-2.0/u-boot-2018/arch/riscv/dts )

2. board-dts(uboot-board.dts) B&F

[longan/device/config/chips/d1/configs/nezha )

3.3.2 U-Boot-dts, defconfig Ed&

WA © BSEERERHERAE. RE—TF 6
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FcEIN BREIE X

CONFIG OF SEPARATE 1% U-Boot
REWEA
U-Boot B9—
il

CONFIG_OF BOARD KHAERINEB
dts,

CONFIG DEFAULT DEVICE TREE gy D)
dts X
&

CONFIG _SUNXI NECESSARY REPLACE FDT B,
7 U-Boot
BEITEIE M
B, sBERF
AR dts
EHAER dts

(U-Boot-

dts) tIIREK
HhEB dts (A
# dts)

FcEIN

CONFIG/OF SEPARATE
CONFIG OF BOARD
CONFIG DEFAULT DEVICE TREE “sun20iw1pl-soc-system”
CONFIG SUNXI NECESSARY REPLACE FDT vy

5 o< |
=

3.3.3 U-Boot-dts J¥=EIN
3.3.3.1 mFFEFmM

1.dts AR dts, FRS dts.

%4 dts B CONFIG_DEFAULT DEVICE TREE &%, &I $(CONFIG_SYS CONFIG_NAME) d
HENZRRIE Mo

A4 dts &%= include 1k dts, XH &R longan/device/config/chips/d1/configs/nezha,
X {4 :uboot-board.dts.

2. BT LB JmiF S BUFTENHIBT BRI dts

IR © HiB2EREROBIRAR. RE—INF 7
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0BJCOPY examples/standalone/hello world.srec

0BJCOPY examples/standalone/hello world.bin

LD u-boot

0BJCOPY u-boot.srec

0BJCOPY u-boot-nodtb.bin

‘~/longan/device/config/chips/dl/configs/nezha/uboot-board.dts’ -> ‘~/longan/brandy/
brandy-2.0/u-boot-2018/arch/riscv/dts/.board-uboot.dts’

DTC arch/riscv/dts/sun20iwlpl-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” -> ‘u-boot-sun20iwlpl.bin’

‘u-boot-sun20iwlpl.bin’ -> ‘~/longan/device/config/chips/nezha/bin/u-boot-sun20iwlpl.bin’

‘u-boot-sun20iwlpl.bin’ -> ‘~/longan/out/d1l/nazha/bsp/u-boot-sun20iwlpl.bin’

CFGCHK u-boot.cfg

3. AIUEE ~/longan/brandy/brandy-2.0/u-boot-2018/u-boot-dtb.dts X &, il dts B
BREER.

3.3.3.2 EEEEEM

1. HRF dts 5P dts FEFRBRRTFES TR, RE dis REBERS dts.

3.3.3.3 EBE{THEESEm

1. ATERHAZREFNSHEIANZ dts METLIE U-Boot FHRIGEFHIEDN dts. RHMEXIDH
U7 NERMER dts MERFMERMNZ dts/ME. NTEFR.

WRAFRE © BseEREROERAE. RE—TNF 8
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-1EFH U-Boot dts
dts 1]t
. {EHkernel dts

sunxi_replace_f
dt_v2

e

3-3: dts ZLE

2. AJ LB f S set working fdtRYJIE L ETAMAY fdt,

[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 0x7be8ee58 to 0x7bebee58
=>

WA © BSEERERHERAE. RE—TF 9
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4.1 env 85515 PH

1Bt env ¥ A LAXT longan/devices/configs/chips/f133/configs/default/env.cfg FEIIFIR
TEHTEENREN. TIWIEEEFIZERHRHFN U-Boot shell spIRE, WAL env Bl
AEERTHENERS.
env AL {ERRHGI:
1) WAL env print', AIEFHFIFMENIMEIEEREE, WT:
=> 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/mmcblkOp4

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 10
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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) HIANBES "env set bootdelay 3", FJEIFIELTE bootdelay (Bl boot FahAt log HHIE
THEYREIRBY(E]) {HERIAR/.

3) BN "env save", Epﬂjﬁtﬁg&i&'fﬁ{%ﬁ, 1%@)—E—§¥EJ:EE, Eﬁgﬁ)\ﬁ%\"reset", L
AIE 2 ERE X bootdelay BIZERT A &1 B 2 E Ko

4) Hfth env 8 <EEE env EHIER.

4.2 sunxi flash read &< %08

1) sunxi_flash readd<BIERSE:

sunxi flash read dram addr flash addr — 3¥§flashigBEMtitrr#dRE1EEIDRAMAYHS E AL

2) sunxi_flash readd<BIEERARA]:

sunxi_flash read 0x45000000 env—¥Fenvsy X##EI1%£ZIDRAMEIOX450000003H 13k

sunxi flash read 45000000 boot;bootm 45000000—FKfflashFboots XEKIEEFIDRAMAIOX450000004 1, 7
MOx45000000/FE,

4.3 fastboot &< iiPA

fastboot & Android F& Lt—AEBAMRINIITE, UE2—1MEFMNARIARIITR, UTH
fastboot MEARER G,

N
N}

4.3.1 fEFARTRE

£/ fastboot A% &3 fastboot #XxIXzEh, Fastboot PC imT AR LAM Google Android
SDK(Android-sdk-windows/tools) 3k, trILITE Android JEEE4RIFE fERE R4 3R
18 (out/host/linux-x86/bin), Fastboot BJ window IRFILEE MM (Linux FAEELRE
IXzh), FA adb BYIREHTE fastboot WX T A ARERLN, BRI EAFER, BFEARIRH
IKzh, HFohRE,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 11
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4.3.2 ERADE

1) /LB, RESRHEN U-Boot SBTIRE;

2) $Dﬁﬁuﬁ5@)\"fastboot"’:ﬁi’r}\v;

3) ¥TFF PC i fastboot TH, FHiN fastboot devices"8i <, BREGH fastboot REE
T,

4) EIEE%&EX fastboot ix%ﬂ"]ﬁﬂi_]:’ Eﬁkﬁjﬁ\"fastboot flash env /path/to/env.fex", 3|§}
env.fex 5% env X (/path/to/BRTH env.fex F bootdelay {EN %5 flash FIRE env
# bootdelay EFE, XtFEJ1RHE bootdelay ERFEFRME fastboot REBELI) , A TE
env.fex 9 X—#, A< fastboot flash boot /path/to/boot.img” FWIZ FEHEIKNEH;

5) N fastboot reboot" TS ER, BEMEITEIE bootdelay MERERE;

4.3.3 fastboot EXRen<SEARG

1) fastboot JLNEAEHSRHIIT

fastboot devices : £/~ fastboot BII&E.

fastboot earse : 852X, 530 fastboot erase boot, & boot 17X,

fastboot flash FE R XXHEKE: #HU0 fastboot flashboot C:\boot.img, ¥
boot.img E%l boot 57X,
2) FFEEM

Fastboot F{FHEYS X sys partition.fex RHX—, BEEMNIXEERTUMNILER
BEi#EN U-Boot shell BRSNS part list sunxi flash 0" KA, PEEEMTF:

=> part list sunxi_flash 0

Partition Map for UNKNOWN device 0 -- Partition Type: EFI
Part Start LBA End LBA Name
Attributes
Type GUID
Partition GUID
1 0x00008000 0x00017fff "bootloader"

attrs: 0x8000000000000000

type: ebd0aba2-b9e5-4433-87c0-68b6b72699c7

guid: a0085546-4166-744a-a353-fca9272b8e45
2 0x00018000 0x0001ffff "env"

attrs: 0x8000000000000000

type: ebd@ala2-b9e5-4433-87c0-68b6b72699c7

guid: a0085546-4166-744a-a353-fca9272b8e46
3 0x00020000 0x0002ffff "boot"

attrs: 0x8000000000000000

type: ebd0aba2-b9e5-4433-87c0-68b6b72699c7

guid: a0085546-4166-744a-a353-fca9272b8e4d7
4 0x00030000 0x0032ffff "super"

attrs: 0x8000000000000000

type: ebdOala2-b9e5-4433-87c0-68b6b72699c7

guid: a0085546-4166-744a-a353-fca9272b8e48
5 0x00330000 0x00337fff "misc"

attrs: 0x8000000000000000

IR © HiB2EREROBIRAR. RE—INF 12
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type: ebd0ala2-b9e5-4433-87c0-68b6b72699c7

guid: a0085546-4166-744a-a353-fca9272b8e49
6 0x00338000 0x00347fff "recovery"

attrs: 0x8000000000000000

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

guid: a0085546-4166-744a-a353-fca9272b8eda

4.4 fat ap< I EA

fat S AR FAT XU RFEXFHEIEEHITEORXPIRERE, THTEEHE, (]
SFEBRIRES KRG, IBIEEENER TG RBEXHRAANEHS, X aiETERE
KHPWMEXH, HELRBEREWHY, SEXTMEEXGHREIE#EE LNE—ITSK
HEtZ, AIUBEIX M XNEEERNAST—F, F/ fat ol LAAEMLSHEN B RB9A I/
# flash #H17EIREIAR), WER logo, XLERRSEA FEM U B F SD RRENER, TEBTF
IREUX LRSI IFfERS LAY FAT P X, HEXZESSWT:

1) fatls : FIHMENIEEB R ERNAEXH, THFINTE:

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

512 magic.bin
file(s), 1 dir(s)
sunxi# |

4-1: fatls SsSHITRAIE

[ 388
#3EitA, fatls mmc 0:1 PHIE—1 0 RTFHZE card0 &%, 1 RTHSKXS, HixAMTE:

#tfatls mmc 0:1

D:card0 1ETTES
2Ziemmc

& 4-2: fatls s EEHHAE

2) fatinfo: TENHAENISEBRNXHRRAER, THIWMTE:

WRAFRE © BseEREROERAE. RE—TNF 13
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sunxi#fatinto 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]

4-3: fatinfo sp<HITRAIE

3) fatload: M FAT X#HRZHFIZE _#EIXEE RAM ZEd, R=EMT:

sunxi#usb start

(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/

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: 0K

WA LU EIREER U &1 boot.img BRI MAIS Xthtitabe M U &% boot.img 3 Z!

WRAFRE © BseEREROERAE. RE—TNF 14



@ LWIWER
MXHEER: WE

0x4200 0000, X/ HisEE— NGBS, mme write 0x42000000 0x15000 5000 B9E
BEE 0x42000000 MEIEEAE] mmc M mmc B 0x15000 MNREEFHIKLE, B 0x5000
TMBEEX,

4) fatwrite: NREFRBRRHXHEEIREXHRGF.

4.5 md #< AR

md LA UNIEERNENIRIEHITESR, FE THRAFHNHERIRELIE. EERAEN
T

((nd_0xFoe00000: ENAIMdmLEAREDRAM 0xFO000000RME )

4.6 FDT sa<jikA

FDT: flattened device tree 45 7 U-Boot ITHI&E TG, @A fdt, AILESE fdt 66$EE
Bfo

sunxi#fdt

fdt - flattened devicé tree utility commands

Usage:

fdt addr [-c] <addr> [<length>] -1 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>] - Regursive 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

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
B2 NG SR fdt list # fdt set, Fdt list BREET SEE, Fdt set ARERT HiLE.

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 15
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XAEER:

4.6.1 EWECE

BAREEZETRNFRAE device tree BERIE, MRAFIERRZ, WEEA fdt s EM,

4.6.1.1 F—¥: TIREARTEK

/A

};

sunxi#fdt list /

model = "sun20iwlpl";

compatible = "riscv,sun20iwlpl", "riscv,sun20iwlpl";

interrupt-parent = <0x00000001>;
#address-cells = <0x00000002>;
#size-cells = <0x00000002>;
cpuscfg {

15

ion {

};

dram {

}

memory@40000000 {

};
interrupt-controller@lc81000 {
};

sunxi-chipid@1c14200 {

}

timer {

};

pmu {

};

dvfs table {

}

dramfreq {

};

gpu@0x01c40000 {

}i

wlan {

s

bt {

};

btlpm {

}i

NRHFIFEWEE, LWl wlan NECE, TITWNTEHR<SEIE,

wlan {

sunxi#fdt list /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";

//ERRRERE /

WRIFE © HiBEEREROBRAR.

RE—IAF
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XAEER:

wlan_regon = <0x00000077 0x0000000b 0x00000002 0x00000001 OXffffffff OxFffffffff O

x00000000>;

wlan_hostwake = <0x00000077 0x0000000b 0x00000003 0x00000006 OXffffffff OXFfffffff

0x00000000>;
};

4.6.1.2 $£=¥: £ soc HETH

MREF—THLKERNERNEE, tbil nand0 WECE, NIZECEREETE soc BR T,

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

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

device type = "soc";

hdmi@01ee0000 {
};

tr@01000000 {

};

pwm@01c21400 {
s
nand0@01c03000 {
};

thermal sensor {
};

cpu_budget cool {
}

AR T an < EREN

sunxi#fdt list /soc/nand®

nand0@01cO3000 {
compatible = "allwinner,sun20i-nand";
device type = "nand0";
reg = <0x00000000 0x01cO3000 0x00000000 0x00001000>;
interrupts = <0x00000000 0x00000046 0x00000004>;
clocks = <6x00000004 0x0000007e>;
pinctrl-names = "default", "sleep";
pinctrl-1 = <0x00000081>;
nand® regulatorl = "vcc-nand";
nand® regulator2 = "none";
nand® cache level = <0x55aaaa55>;
nand® flush cache num = <0x55aaaa55>;
nand@ capacity level = <O0x55aaaa55>;
nand® id number ctl = <O0x55aaaa55>;
nand® print level = <0x55aaaa55>;
nand® p0 = <0x55aaaa55>;
nand® pl = <O0x55aaaa55>;
nand® p2 = <0x55aaaa55>;
nand® p3 = <0x55aaaa55>;
status = "disabled";

IR © HiB2EREROBIRAR. RE—INF
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nand® support 2ch = <0x00000000>;
pinctrl-0 = <0x000000a9 0x000000aa>;

};

4.6.1.3 (ERAREHNBER

7Z & device tree FREREN—NMIE, E—1EI TR (/aliases ) RERF|BHHEXE
B, Bl oS UERRATHZNEER

sunxi#fdt list /aliases
aliases {
serial® = "/soc@01lcO0000/uart@®1lc28000";
mmcO = "/s0c@01cO0000/sdmmc@d1cOfO00";
= "/s0c@01cO0000/sdmmc@d1C11000";
nand® = "/soc@01c00000/nand0@01cO3000";

3
3
(e)
N
|

disp = "/s0c@01c00000/disp@01000000";
1lcdO = "/s0c@01c00000/1cd0@O1cOcO00";
hdmi = "/s0c@01c00000/hdmi@01leec0000";

pwm = "/soc@01cO0000/pwm@dlc21400";
boot disp = "/soc@01c00000/boot disp";
T

sunxi#

HFEET nand0 P AMERRESE, R UBEWNRG <SR ET nand0 NEEEE.

sunxi#fdt list nand®
nand0@01cO3000 {
compatible = "allwinner,sun20i-nand";
device type = "nand0";
reg =/<0x00000000 0x01cO3000 0x00000000 0x00001000>;
pinctrl-names = "default", "sleep";
pinctrl-1 = <0x00000081>;

};

7. 72 fdt BPRES<H, alias ATLAATE path &%

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

4.6.2 BNECE
4.6.2.1 {EPRBHKEE

& fdt set path prop =ffl: fdt set /wlan wlan busnum <0x2>

IR © HiB2EREROBIRAR. RE—INF 18
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XAEER:

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 iE
status = "disable";
device type = "wlan";

18

A BRBRE, REFZEUANEENRETN, FEATHEKDR. 2180 fdt set path

prop <0x1 0x2 0x3>

4.6.2.2 {EAFHBREE

i8I0 : fdt set path prop “xxxxx" ixfil: 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 = "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"; //1EXG
device type = "wlan";
+
sunxi#

A BRFHHEN, RIEFEHEAEENRATN,

Prop “stringl" "string2"

RERATRRDMR. fa<igIl: fdt set path

IR © HiB2EREROBIRAR. RE—INF 19
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4.6.3 GPIO 5(#& PIN ECE4F7 A

4.6.3.1 port EONMFESIHA

#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 NOoO U WNFE O

((e]

10
11
12
13
14
15

default Oxffffffff

4.6.3.2 Sysconfig HiiR gpio HER

Sysconfig iR gpio B2 Portxin[d + ARFS

4.6.3.3 Pin fc&i%EA

Pinctrl =54 cpux # cpus, WHHTHREFWT: Cpux : /soc/pinctrl@01¢c20800
Cpus: /soc/pinctrl@01f02c00

4.6.3.4 EFE PIN id&

PIN FRERBMFERULRA:
BEFE BX
allwinner,function ¥¥R/F sysconfig PRYERR
allwinner,pins XN F sysconfig FE gpio EEH MRS
allwinner,pname X F sysconfig FEFE TEFHEIZF
allwinner,muxsel  IhRESECD
allwinner,pull AR EBFRARES
allwinner,drive IXThEES]

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 20
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BT aX
allwinner,data B FIRES

(10 3588
Heb{B OXFIffff RAERIRIAE,

EE cpux B9 PIN E2&

sunxi#fdt list /soc/pinctrl@®1c20800/1cdo
1cde@o {
linux,phandle = <0x000000ab>;
phandle = <0x000000ab>;
allwinner,pins = "PD12", "PD13", "PD14", "PD15", "PD16", "PD17",
PD20", "PD21";
allwinner, function = "1cd0";

lcdd7", "1lcdd8", "lcdd9";
allwinner,muxsel = <0x00000003>;
allwinner,pull = <0x00000000>;
allwinner,drive = <Oxffffffff>;
allwinner,data = <Oxffffffff>;
18

sunxi#

"PD18",

allwinner,pname = "lcdd0", "lcddl", "lcdd2", "lcdd3", "lcdd4", "lcdd5",

"PD19",

"lcdd6",

&% CPUS By PIN EcE&E A s uart0 #Y PIN BCE

sunxi#fdt list /soc/pinctrl@0lf02c00/s uart0

s uart0@o {
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 = <Oxffffffffs;
allwinner,drive = <Oxffffffff>;
allwinner,data.= <Oxffffffff>;

}i

sunxi#

4.6.3.5 {&2X PIN E&

fiEF fdt set S FILUERR PIN FIEXEMFE

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

linux,phandle = <0x000000ab>;

phandle = <0x000000ab>;

allwinner,pins = "PD12", "PD13", "PD14", "PD15", "PD16", "PD17",

PD20", "PD21";
allwinner, function = "1cd0";

"PD18",

"PD19",

IR © HiB2EREROBIRAR. RE—INF
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allwinner,pname = "lcdd0@", "lcddl", "lcdd2", "lcdd3", "lcdd4", "lcdd5", "lcdd6", "
lcdd7", "lcdd8", "lcdd9";

allwinner,muxsel = <0x00000003>;

allwinner,pull = <0x00000000>;

allwinner,drive = <0x00000001>;

allwinner,data = <Oxffffffff>;

Iy

(1 3588
AR TflhizREHREFM allwinnerpins RTEMFFEROAMNIRNEENEE, 828 muxsel pull data H{EtMEF4%
IRR,

4.6.3.6 GPIO fe&EiikR

Device tree 1 GPIO X{[z&x %L usb A usb id gpio A

sunxi#fdt list /soc/usbcO

usbcO@® {
test = <0x00000002 0x00000003 0x12345678>;
device type = "usbc0";
compatible = "allwinner,sun20i-otg-manager";

usb_serial_unique = <0x00000000>;
usb _serial number = "20080411";
rndis wceis = <0x00000001>;

status = "okay!;
usb_id gpio.= <0x00000030 0x00000007 0x00000009 0x00000000 0x00000001 OXFfffffff O
xffffffff>;

};

Xtz F device tree H  usb id gpio/ = <0x00000030 0x00000007 0x00000009
0x00000000 0x00000001 Oxffffffff OXfFfffff> AFFREINT:

EEEE BX

0x00000030"device tree IE— P RAXES, XEFJ LSS
0x00000007 iwHE PH, Bf #define PH 7

0x00000009 4fHRNFS, Bl PHO9

0x00000000 IhgesfEc, BIRF PHO9 BN

0x00000001 MIBFEBFEIRE, BIAC /9 LI

OxfFEEFFee IRBhEES], BRIAE

OxfFEFFee M BT, BRIAE

& GPIO EEEINRFEE(E usb id gpio WEE, FHRWITAR (RAEMEKRTIRTIEEST, M
BRI

sunxi#fdt set /soc/usbcO® usb id gpio <0x00000030 0x00000007 Ox00000009 0x00000000 0O
x00000001 0x2 Ox1>
sunxi#fdt list

IR © HiB2EREROBIRAR. RE—INF 22



@LW/MER

MHER: WE

usbcO@d {
test = <0x00000002 Ox00000003 0x12345678>;
device type = "usbc0";

compatible = "allwinner,sun20i-otg-manager";
usb serial unique = <0x00000000>;

usb _serial number = "20080411";

rndis wceis = <0x00000001>;

status = "okay";

x00000001>;  //f&Kok
};

sunxi#

usb_id gpio = <0x00000030 O0x00000007 0x00000009 O0x00000000 0x00000001 OxO00000002 0O

4.7 HEtes<$iHBE (boot, reset, efex)

1. boot : BrIR%
2. reset: EUBERARASR
3. efex: HANRERRE

(1 3588
HthEZ U-Boot 55 $NR, i&# A U-Boot shell $IRERHAN  help"#1T Tz

WRAFRE © BseEREROERAE. RE—TNF
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5.1 debug B EENA

1) debug mode

debug mode H A#EH Boot0 HIITENZELK, #TH longan/devices/configs/chip-
s/d1/configs/nezha/sys config.fex X, TF# [platform] TZMMF5E debug mode = 8"

"debug mode = 8Bl R R A BFF B ITEN, debug mode=0 FRRZXHABEHE Bootd AT
EN log, REXEE debug mode B, #% debug mode=8 %8, BriE AWITEIERE 0

(RHAFRETTED) « 1 (RERXBETHSITED 4 (TENFEIRER) « 8 (FTENEAE log ER) »

debug mode A LUTH U-Boot BIFTENZE LR, FTH longan/devices/configs/chips/d1/configs/nezha/ub
board.dts Xf§, £ platform T35 FHRINF# debug mode = 8"

"debug mode = 8"BIRRFBFIBEFTEN, debug mode=0_KFXABEET U-Boot AIFTEN
log, XEXEE debug mode B, 3% debug mode=8 W2, BHFi®w BHITENERE 0 (X
FREHTEND) . 1 (RERXBETHAITED) « 4 (TENFEIRERE) « 8 (FTENFAE log ER) -

2) usb debug

ERREBENEREF, BBIEREAMHBIRKMARIEIEE usb HXIRER, BEXFRH
EEAEAE, XBJe]LUITF usb debug #1718, 7B usb debug FE X usb HXMIE
TEESWRIFMITEIL R, T usb debug BAX: $TF usb base.h Xff, HHEHHH
#defineSUNXI USB DEBUG % XITH, FIHEEHHIF U-Boot HITEIEREIT],

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 24
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6 BN AN oPape:

FNBTIE(E fel 5

FHBSFTF 8B QR ER R EF 2

#N U-Boot ZHI 8RN efex

# N Android #=#| & reboot efex

- w e

R
\,\""“ﬂe
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7.1 fdt MBxE0O

1.

3.

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

ER: KEIBEERMNE
S8

o fdt: T{F flattened device tree

e nodeoffset: FHET RAVRE?

e name: FRENEMER

e lenp: KEBEMENKE (SKEBS) HEN NULL

iR[E]:

o IFT: BIEEMEH  BT)
e NULL: KK, $ASRILEY lenp k=, MWREKREATES

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

int error code)

A BETSRES
S8

o fdt: T{F flattened device tree

nodeoffset: FHEAT RAVRI%

status:FDT STATUS OKAY, FDT STATUS DISABLED,

o FDT STATUS FAIL, FDT STATUS FAIL ERROR CODE

e error code:optional, only used if status is FDT STATUS FAIL ERROR CODE

iR[E]:
o 0: BT
e 3E 0: 5KIK

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

B BIEREERTRNREE

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 26
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o B

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

e 1R[O]:

o >=0(TRBRIEE): B
o <0: KA

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

ER:. BEMEIREN— 32 UERHE, MEREMEREE, WHEZEY
S8

o fdt: T{F flattened device tree
e nodeoffset: FHEAT RAVRE?
e name: FHENHEMHR

e val: E'LE*IJ_T{E

e IR[A]:

o 0: FiIh
o <0: 9&)”&1’%53

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

EA: 5 fdt setprop u32 FP,TEMEIREN— 64 (UEREHE, IREMEREE,
NFriRZE M
o2

o fdt: T{E flattened device tree
¢ nodeoffset: FHEHT RHRHE
e name: FHENHEHR

e val:64 i BfrE

e IR[O]:

e 0: XIS
o <0: KK

6. #define fdt setprop string(fdt, nodeoffset, name, str) fdt setprop((fdt), (nodeoff-
set), (name), (str), strlen(str)+1)

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 27
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o EH: BEMEREN—INENER, MRBEMEREE, WHEZEY
o B

o fdt: T{F flattened device tree
e nodeoffset: FFHEXT RAVRE
e name: FHENHEHR

o str: BArE

e IR[O]:

e 0: A¥IH
o <0: KW

AR 7E sys_config.fex WEEEH, TREBANKEN 03 1, ¥HiRE fdt PR status &
479 disable 2% okayo

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

o EF: R1FE4Z) flash
o B

o fdt buf: ¥ T{F flattenedidevice tree
o fdt size: HajL{Eflattened device tree ByAR/N, ATLLEE fdt totalsize(fdt buf) JREX

e IR[A]:

o 0: A¥IH
o <0: 9&0&

8. NF&ZE

U-Boot H fdt és<1THYSEIL . cmd/fdt.c

7.2 env HHXZOXRE

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

o EF: BIFIBTE varname MEIEE N varvalue, EBRLN
o B

e varname: FIRENFIETEMN BT
e varvalue: BiEENFIRT 2N NIZE

e JR[O]:

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 28
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o 0: AYIH
e 3E 0: KK

2. char *env get(const char *name)

EF . REUEEMIRTEME
o B

e name: TEZFF
o IR[O]:

e NULL: &K
o F=: MR E/E

3. int env_save(void)

EH: RENFRTE, EB1NHE
S8 I
e IR[A]:

o 0: A¥IH
o 3E 0: KK

4. NREBZE

board/sunxi/sunxi bootargs.c update bootargs
1#d cmdline [ kernel 125 8¢ T ER®EIFH bootargs TEXI]

env_set(”bootargs”, cmdline);

A A
7.3 1A U-Boot (<17
1. int run_command list(const char *cmd, int len, int flag)

o EF: 11T U-Boot 8517
o B

o cmd: LFRIEFH
o len: ARTKE, 1KEN-1 NBETHIREX
o flag: &, EN sunxi FEERE
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e IR[O]:

o 0: A¥IH
e 3E 0: 5KIK

2. NASZE:

common/autoboot.c autoboot command
I T U-Boot WEGHZoha <
s = env_get(”"bootcmd”);

run_command list(s, -1, 0);

7.4 flash B9IEE

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

ER: BisERBNIE start block A9 nblock i52EXZ buffer
S

o start block:/ st
e nblock:block Mk
o buffer: RFMLE

° JE_EI

e 0: FXIN
o 3E 0: KK

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

fER: ¥ buffer ENIEERIANIE start block B nblock
o S

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

e 1R[O]:

e 0: XIS
o 3F 0: KK

WRAFRE © BseEREROERAE. RE—TNF
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3. int sunxi sprite read(uint start block, uint nblock, void *buffer)

e {EF5 sunxi flash read 8}

4. int sunxi_sprite write(uint start block, uint nblock, void *buffer)
e YEAS sunxi flash write 8%

5. KAASE

common/sunxi/board helper.c sunxi set bootcmd from mis

ST X misc DXHIET E

=i .
7.5 FRHRXER
1. int sunxi partition get partno byname(const char *part name)

ER: RIBEPXBMERND XS
o B

e part name: I XZM
e IR[E]:

o <O0: 9&)”&
o >0: ﬁIZF'a

2. int sunxi partition get info byname(const char *part name, uint *part offset, uint
*part_size)

o EF: RIEFXBMMIRND XBREHZEM A
o B

e part name: 3 XZR
e part offset: HXBRIEE
e part size: FXHIK/)

e IR[T]:

o 0: A¥IH
o -1: 5k
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3. uint sunxi partition get offset byname(const char *part name)

ER: RIBEPXBZMREVREE
S

e part name: X ZFR
e IR[D]:

o RIBA

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

EF: 1838 part name FEHXER
o B

e part name: X ZFR
[ ) infOZ ﬁz{glﬁ\

e R[O]:
e 3F0: KW
o 0: FIH

5. lbaint t sunxi partition get, offset(intpart index)

ER: card sprite iR IR D XM RZE
S8

e part index: XS
e JR[O]:

o >=0: REE

Y 4

6. NAESZE

BBt ii&EE R drivers/video/sunxi/logo display/sunxi load bmp.c

WRAFRE © BseEREROERAE. RE—TNF
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7.6 gpio tHXIRE

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

YER: RIEERR node path # gpio &# prop name 3XEY gpio AL &
S

e node path: fdt &F
e prop name: gpio &Z¥R
e gpio_list: #FIREXHY gpio ER

o JR[O]:
e 0: BTN
o -1: K

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

EF: 1RIE gpio EZEIREX gpio IRIEAIHH
o2

e gpio list: gpio EEE%IZ; FILAE fdt get one gpio KiF
e group count max: gpio list HE&R AR gpio ELE K

e IR[A]:

o 0: KK
e >0: gpio IE(EAI

3. s32 gpio write one pin value(ulong p handler, u32 value to gpio, const char
*gpio name)

EM: 1RIE gpio REAIMTS EIE
o2

e p handler: gpio #{E@I#R, BIH sunxi gpio request FREX
e value to gpio: FFEANEE, 03 1
e gpio name: gpio B

o JR[O]:

o EGPIO SUCCESS: F1
o EGPIO FAIL: %K
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4. NESE

121F led K7 sprite/sprite led.c
user gpio set t gpio init;

fdt get one gpio(”/soc/card boot”, “sprite gpio0”, &gpio init); //3XBX/soc/card boot
/1 sprite gpio0 B9 gpio B2&

sprite led hd = sunxi _gpio request(&gpio _init, 1); //3REX gpio &{ERIHR

gpio write one pin value(sprite led hd, sprite led status, “sprite gpio0”); //#2{E led
7N

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 34



( Auwiner
NHEER: W

Bl & mzRamaimes

o env MMETEVRNEAT LR
o fdt 7 U-Boot izf7FF4&8EN AT i8]
e malloc FEENGAEEIHIA

R
\,\""“ﬂe
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