Rockchip RK3399 Linux SDK i#A[]

XHREFRIA: RK-FB-YF-944

RAGRRA: v1.0.2

HHEA: 2022-11-20

YR OfE OME ONEIEERE AT
BevirE

A IR BE, T R ARAT (CART, TR AASHEHERPRE, FEMA
AHERTE, ArEEME, SeBME. EWIE. R BRPERAI AR (HETI R e R R A A AR IE, A
S ENERTERIZS%,

BT SRR TR AR A, ASORRE AT RETEARZARATB AR O N, A AT e iE kL,
bR

“Rockchip”, “Ftl”, “Ht S BN AR RIEMRER, AARFEFH,

AR A] RESE S LM A TE T R AR e R A, RS BT E T

WU © 2022 Bt L1 Bty BR 23 ]

A B HTONE, AR AR BEFA], EMERAFDAANHE BHTD. SHIA SN AR 7 aie
i, HAG M AL,

B Ml R T R A RR A ]
Rockchip Electronics Co., Ltd.
Hisk:  FEEE RN TR R E ALX 185

AL www.rock-chips.com

ZPIRSGHIE:  +86-4007-700-590
BFPIRSEE: +86-591-83951833

B IRSSHIFE:  fae@rock-chips.com


af://n0
http://www.rock-chips.com/
mailto:fae@rock-chips.com

=
o

1

[

A FEEHIAR TRK3399 Linux SDKIFEARM 775, BB &S HE T - FHRK3399 SDKH A

fu
[F2<piEd

AR OR4ERS) EEEM T AN TREM:

BORSCR: AR
BT R AR
TR RTINS

SR

RK3399

BT Il %

H39 /7S
2022-06-20 V1.0.0
2022-09-20 V1.0.1

2022-11-20 V1.0.2

Buildroot

i
Caesar Wang
Caesar Wang

Caesar Wang

Debian Yocto
Y Y
(L gLl
FIaRRRA
B BT SR Linux5. 10k A
BT LinuxilHL B



H%

Rockchip RK3399 Linux SDK %A [']
1. TR
2. T RIEE
2.1 RS
2.2 BFER
2.3 DebianJF &5
2.4 H=J0SHHE
2.5 BAFEHTIOSR
W At
TOFIR I TR I
SDK T2 H3ENH
SDK i it iH
6.1 SDKARZALE
6.2 EAEMmMFML
6.3 HEN%mE
6.4 HIEHIRIE LT
6.4.1 U-BootdsiF
6.4.2 KernelZmiF
6.4.3 Recovery#i¥
6.4.4 Buildroot Jmi¥
6.4.5 Buildroot )22 X 4%
6.4.5.1 Buildroot HHARELER %
6.4.6 Debian ¥
6.4.7 Yocto J ¥
6.4.8 [EHHFTHL
7. FlALIERA
7.1 Windows RIIHLI5AH
7.2 Linux FlAL35ERH
7.3 RGi5rX A
8. RK3399 SDK [#lf}:

o vk W



1 PRI

FATTHESE# F Ubuntu 20.04 ARG TYRIE, HABK Linux fRAS 0] REFF B A LI B L, BR T &
RSN, A H A E R 75 Y 2K,

BEAFER: 64 MRS, MWRZEIKT 40G, WREHITZ MR, TR EE KRGS,

ERPFZESR: Ubuntu 20.04 R4:

Y PE SDK NGRS BRI B 22 MU T

sudo apt-get install git ssh make gcc libssl-dev 1liblz4-tool expect \
g++ patchelf chrpath gawk texinfo chrpath diffstat binfmt-support \
gemu-user-static live-build bison flex fakeroot cmake gcc-multilib \
g++-multilib unzip device-tree-compiler ncurses-dev libgucharmap-2-90-dev \
bzip2 expat gpgv2 cpp-aarch64-linux-gnu g++-aarch64-1linux-gnu

EIER Ubuntu20.04 RGEECE @A TR, HHIEBZHREE, nTDWHRIEER, 22 AT,

FIEE FITRINGEIE N I RA, AR T 58 X i dvdocker B8 77 SUAE FIGIE, 48fE 5w IR
TEREFERT

2% RS Docker /Rockchip_Developer_Guide_Linux_Docker_Deploy_CN.pdf,

Docker%i EBHERFIRATENIAG RS H W T :

BAThRA Docker JitA BRIMEL L1 - 2 1
ubuntu 21.10 20.10.12 pass pass

ubuntu 21.04 20.10.7 pass pass

ubuntu 18.04 20.10.7 pass pass

fedora35 20.10.12 pass NR (not run)

2. A K fem

2.1 JF RS

FEEBNF & TREIME P F& SDK M ZIE T/E, BE SDK kK7h
{Rockchip_Developer_Guide_Linux_Software_CN.pdf) , AJfEdocs/ F3REX, FH-SAWIsEEFH T,

2.2 i R

NES BT & TARZIA B B F 2478 RK3399 I A I T.0E, KE SDK & 1f
{Rockchip_RK3399_Datasheet_V2.1_20200323.pdf) it Ffit,
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2.3 DebianF &5

RESBIIT & TREIM P b T 24& RK3399 DebianfJTF & IHIRX, B SDK & i
{Rockchip_Developer_Guide_Debian_CN.pdf) F&+f&Fi, R]{Edocs/ApplicationNote FEEX, FHARWisE
5,

2.4 B =TF5O0SHHi

NEEBNTT R TREHE R |- 247 RK3399 58 = 77OSINFEAEIGHRE, KH SDK &Afi
{Rockchip_Developer_Guide_Third_Party_System_Adaptation_CN.pdf) &[T, FI#E
docs/ApplicationNote FERHY, FHE W7 583 B #T,

2.5 A Fd

BAERARAFIOEL T xml #ATEE, BATTENAT:

.repo/manifests$ realpath rk3399_1linux_release.xml
# BN FTENRIRRAR S v2. 9.0, FHiN A N20220620
# <SDK>/.repo/manifests/rk3399_ linux_release_v2.9.0_20220620.xml

A RATRAFH R FEHNEEL TRXARTAEE, BERFENR:
.repo/manifests/rk3399_1linux$ cat RK3399_Linux5.10_SDK_Note.md
NESE THREEFR:

<SDK>/docs/RK3399/RK3399_Linux5.10_SDK_Note.md

3. I A fema

WtERE AT A E P e, £1EE
RK3399 W% ITEw :

<SDK>/docs/RK3399/Rockchip_RK3399 Hardware_Design_Guide_V1.3_CN.pdf
RK3399 2 WA T &2 457 -

<SDK>/docs/RK3399/Rockchip_RK3399_User_Manual_Excavator_EVB_V3.0_CN.pdf
RK3399 IND 17V & 46 :

<SDK>/docs/RK3399/Rockchip_RK3399 User_Manual_IND_EVB_V1.1.pdf
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4. TOHJRBEHHFE S

F 45 BRI I TO B2 5 3 A5 A IO B R — 3, i
EEERRANEERE EREFAEE—E, SNREE2SHGPIO
FI15RA .

A \f | : ,I|;,[

& J'GPIO i

VDD

HEEES%:

<SDK>/docs/RK3399/Rockchip_RK3399 Introduction_IO_Power_Domains_Configuration.pdf
<SDK>/docs/Common/I0-DOMAIN/Rockchip_Developer_Guide_Linux_IO_DOMAIN_CN.pdf

5. SDK LFEHFNH

SDK H {1 A buildroot, debian, recovery, app. kernel, u-boot, device. docs. external % H3%, &1
HgaH T HERSMN—1 git T2, RRXFEESENEZ T,

o app: AN LENH APP, FZZ—LEMN HDemo,

e buildroot: % Buildroot H & IR X 54

o debian: JTF Debian 10 U1 Z IR RS,

« device/rockchip: TFIE DY ARIGECE DAN — Lo 2w 13 F0F T 6015 1 RO RELA RN T 88 S
o docs: FEMOTRIETF M. FEFAIFR, TAMAHSKH. Linux FFAIERMSE,
o IMAGE: TFHUFIRAARGRIERE, XML, #b T HIE A E S,

o external: fAIEE =M GE, WIEEM. M. ML, recovery 5%,

o kernel: f#/{ Kernel 4.4, 4.19, 5.10 FFA& MRS,

o prebuilts: TFIHAE X gwi T HiE,

e rkbin: {7/ Rockchip #H% Binary F1 T,

o rockdev: F7igm 1k HE 1,

o tools: 77/ Linux A1 Window #RERA NEH LA,

o u-boot: AT v2017.09 MAIEITIF A K U-Boot X4,

e yocto: TFHET Yocto 4.1 FF AR RS,

6. SDK Zmix il
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6.1 SDKH 2L &

T F2E <spbk>\device\rockchip\rk3399 H:

PR & B
BoardConfig-rk3399-evb-ind-lpddr4.mk 1EH T RK3399 IND 17k AR
BoardConfig-rk3399-firefly.mk 1&EH T RK3399 Firefly 7T &
BoardConfig-rk3399-sapphire-excavator-1p4.mk 1& T RK3399 #2485 BLLPDDR 44}
BoardConfig-rk3399-sapphire-excavator.mk & F T RK3399 248l A&tk

Jiik1

./build.sh [N _EARPELE SCHE, F1an:
JEFERK3399 INDIIAR AL E -

./build.sh device/rockchip/rk3399/BoardConfig-rk3399-evb-ind-1pddr4.mk

1EFERK3399 Firefly JF & MIARIAC & :

./build.sh device/rockchip/rk3399/BoardConfig-rk3399-firefly.mk

EFERK3399 {288 HLIEBCLPDDRAM 1R 2 il & -

./build.sh device/rockchip/rk3399/BoardConfig-rk3399-sapphire-excavator-1p4.mk

EFERK3399 28T BRI i & -

./build.sh device/rockchip/rk3399/BoardConfig-rk3399-sapphire-excavator.mk

T2

rk3399% ./build.sh lunch
processing option: lunch

You're building on Linux
Lunch menu...pick a combo:

default BoardConfig.mk
BoardConfig-rk3399-evb-ind-1lpddr4.mk
BoardConfig-rk3399-firefly.mk
BoardConfig-rk3399-sapphire-excavator-1p4.mk
BoardConfig-rk3399-sapphire-excavator.mk

. BoardConfig.mk

Which would you like? [0O]:

g A WO N R O
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6.2 BBEMIEMS

EMRESRHITA2: /build.sh -hjhelp

rk3399$ ./build.sh -h
sage: build.sh [OPTIONS]
Available options:

BoardConfig*.mk -switch to specified board config

lunch -list current SDK boards and switch to specified board config
wifibt -build wifibt

uboot -build uboot

uefi -build uefi

spl -build spl

loader -build loader

kernel -build kernel

modules -build kernel modules

toolchain -build toolchain

rootfs -build default rootfs, currently build buildroot as default
buildroot -build buildroot rootfs

ramboot -build ramboot image

multi-npu_boot -build boot image for multi-npu board

yocto -build yocto rootfs

debian -build debian rootfs

pcba -build pcba

recovery -build recovery

all -build uboot, kernel, rootfs, recovery image

cleanall -clean uboot, kernel, rootfs, recovery

firmware -pack all the image we need to boot up system
updateimg -pack update image

otapackage -pack ab update otapackage image (update_ota.img)
sdpackage -pack update sdcard package image (update_sdcard.img)
save -save images, patches, commands used to debug

allsave -build all & firmware & updateimg & save

check -check the environment of building

info -see the current board building information

app/<pkg> -build packages in the dir of app/*

external/<pkg> -build packages in the dir of external/*

createkeys -create secureboot root keys

security_rootfs -build rootfs and some relevant images with security paramter
(just for dm-v)

security_boot -build boot with security paramter

security_uboot -build uboot with security paramter

security_recovery -build recovery with security paramter
security_check -check security paramter if it's good

Default option is 'allsave'.

BEEIR IR EGS, Hla0: /build.sh -h kernel

rk3399% ./build.sh -h kernel

###Current SDK Default [ kernel ] Build Command###
cd kernel

make ARCH=armé64 rockchip_linux_defconfig

make ARCH=arm64 rk3399-evb-ind-1lpddr4-linux.img -3j12
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6.3 HB%iE

HEN TR E AT PR a4 B 3 52 U A A4 1% -

./build.sh all # HZiF#HFS (u-Boot, kernel, Rootfs, Recovery)
# FTEEMIIT. /mkfirmware. sh B TEFT

./build.sh f£./build.sh all3:At L

1. HMNEGFTE . /mkfirmware. sh

2. update.imgiTHl

3. EifllrockdevH 3 FEFEIIMAGE/ * ** RELEASE_TEST/IMAGESH 3%

4. (RS DEEUNA T 2IIMAGE/ * * *_RELEASE_TEST/PATCHESH 3%

¥: ./build.sh I ./build.sh allsave @& —#f

H R H OB OH H*

ZRINSZ Buildroot, AJPAUEIS % EIRIEAE B RK_ROOTFS_SYSTEM &7 rootfs, RK_ROOTFS_SYSTEM
AP E =% buildroot, debian, yocto .

WNFEZE debain AT DAEIS DA R an S T4E R

$export RK_ROOTFS_SYSTEM=debian
$./build.sh

6.4 PSS eI T 1L

6.4.1 U-BootZi ik
### U-Bootdmikms
./build.sh uboot
### BHEU-Boot FEMmFEM S

./build.sh -h uboot

6.4.2 Kernel%ii¥

#i## Kernelgmitmms
./build.sh kernel

### TEKerne UEHHIFEHS
./build.sh -h kernel

6.4.3 Recovery%ii¥

### RecoveryZmi¥ams
./build.sh recovery

#u# HERecoverylEMGgIFmS
./build.sh -h recovery
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£: Recovery2{FLFRHIIRE, ALEMBPLEARZIRE

6.4.4 Buildroot Jii¥

HE T A2 H R BB T AN 2 H 852K Rootfs A1 N FT 6L :
./build.sh rootfs

Ymi% )5 1E Buildroot H 3% output/rockchip_rk3399/images 4% rootfs.ext4,

6.4.5 Buildroot %3 X %%

i i B R R MR B =TT M, TN R RIFEINE A TECE . FLATRK3399, HAI Y gwik TAN T
buildroot/output/rockchip_rk3399/host/usr H3g F, R THRAIbin/ H 5% H1 aarch64-buildroot-linux-gnu/bin/
HRIMNED &, EEEFTEIBLEIMNE T 2HA (Y aiEHa 620

source envsetup.sh

BAROBE:

cd buildroot/output/rockchip_rk3399/host/usr/bin
./aarch64-1linux-gcc --version

BN SATENGI ISR :

aarch64-1linux-gcc.br_real (Buildroot linux-5.10-gen-rkr2-297-ge5de4b0@a7) 11.3.0

6.4.5.1 Buildroot HBi 1%

FEAN rockchip-test AER, & FAH GRS

* %% rockchip-test

SDK$make rockchip-test

o EE4H rockchip_test

SDK$make rockchip-test-rebuild
o fiER rockchip_test

SDK$make rockchip-test-dirclean
BE
SDK$rm -rf output/rockchip_rk3399/build/rockchip-test-master/
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6.4.6 Debian ¥

./build.sh debian
B3 N\ debian/ H%:
cd debian/

JE%EHIZ A Debian [E 125 i1E 2% 411 H 5% readme.md,

(1) Building base Debian system

sudo apt-get install binfmt-support gemu-user-static live-build
sudo dpkg -i ubuntu-build-service/packages/*
sudo apt-get install -f

1% 64 (1Y Debian:
RELEASE=buster TARGET=desktop ARCH=armé4 ./mk-base-debian.sh

YR SERSTE debian/ H3 FZEAL: linaro-buster-alip-xxxxx-1.tar.gz (xxxxx Fe7~42 i [RIER),
FAQ:
o LIRGRIFINFIERGN T AR :
noexec or nodev issue /usr/share/debootstrap/functions: line 1450:
..../rootfs/ubuntu-build-service/buster-desktop-armé4/chroot/test-dev-null:

Permission denied E: Cannot install into target '/rootfs/ubuntu-build-
service/buster-desktop-armé4/chroot' mounted with noexec or nodev

R TT
mount -o remount,exec,dev xxx(LFEHZ) yyy(mountfBNiE), AREEHmF

BAMNRIAE B2 HMGRFERE, SCHRERNREFERGZ ext2/extd HRGHRA,
o HT4R1% Base Debian T2 1/ M [E AN, 17 E A L5 R EASMNOuGE, 225 BB R MAE i
Debian {# F live build, 5% G IFESCH E A AT DUXAERLE :
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+++ b/ubuntu-build-service/buster-desktop-armé64/configure

@@ -11,6 +11,11 @@ set -e

echo "I: create configuration"

export LB_BOOTSTRAP_INCLUDE="apt-transport-https gnupg"

1b config \
--mirror-bootstrap "https://mirrors.tuna.tsinghua.edu.cn/debian" \
--mirror-chroot "https://mirrors.tuna.tsinghua.edu.cn/debian" \
--mirror-chroot-security "https://mirrors.tuna.tsinghua.edu.cn/debian-security"

--mirror-binary "https://mirrors.tuna.tsinghua.edu.cn/debian" \
--mirror-binary-security "https://mirrors.tuna.tsinghua.edu.cn/debian-security"
--apt-indices false \

--apt-recommends false \

--apt-secure false \

+ + - o+ o+ o+

GUERHAMLS R AANGE TR, AR E D B A, AR YA R ERIT T —i%
e

(2) Building rk-debian rootfs

%1% 642 Debian:
VERSION=debug ARCH=armé64 ./mk-rootfs-buster.sh
(3) Creating the ext4 image(linaro-rootfs.img)

./mk-image.sh

I 2242 X linaro-rootfs.img,
6.4.7 Yocto %

N TFE H FAR H R AT A R4 B 8586 Rootfs FY%R1% ST HL:
RK3399 EVB FF &R :

./build.sh yocto

Y 1ESSTE yocto H 3% build/lastest NAAX rootfs.img,
FAQ:
TG RGN SR IB G0 R R E

Please use a locale setting which supports UTF-8 (such as LANG=en_US.UTF-8).
Python can't change the filesystem locale after loading so we need a UTF-8
when Python starts or things won't work.

fREORTT %

locale-gen en_US.UTF-8
export LANG=en_US.UTF-8 LANGUAGE=en_US.en LC_ALL=en_US.UTF-8


https://eyun.baidu.com/s/3bpRPe4f
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B H 2% setup-locale-python3 4 FE 542 iKY image TE yocto/build/lastest/rootfs.img, ERIAH 4455k 2
root,
Yocto HZA5EI1EZS# Rockchip Wikio

6.4.8 [EIH-RIFT 4L

_1H Kernel/U-Boot/Recovery/Rootfs 7 M IR, HATREEFRERPITA @GS HE
ANFEFTE EHFT %] rockdev H R R :

[ 25 B

./mkfirmware.sh

7. RHLBEI

RK3399 4 #1482 O B0 1

” "
Audio OUT

[ use HOST USB HOST
| wE [;*DMI N [MIPI_IH MIPI_TX [ MIPI_TX/RX USE DEBUG ] TYPEC ] HOMI OUT ]

USB HOST B
W E
T ' S ol - USB 3.0
UsB 3.0 - HOST

HOST

TF CARD - R P .
RI45 oy Evﬁlﬁﬁ TOR TYPEC

Maskrom : i PCIE
CVBS OUT L key =7 —_EEME

SPOIF OUT HOMI OUT

pCizv RI45

Rockchia SAPPH I \E

use 2.0
HOST

POWER -~ 'm ! -_"th,. €
SWITCH : '

'WIFI ANT

-
RECOVERY
KEY

Power
SYSTEM Maskrom R PCIE Supply POWER RESET
KEYS key ARRARY DC12v SELECT KEY KEY

RK3399 IND 1T\ AR & R :



https://webkul.com/blog/setup-locale-python3
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RJ45(USB3.0
& Ethemet)

MIC_INELE
2SO F 5

SPI/RS485

MIC Array @ F =

MIPI RX

MIPI TX

7.1 Windows RIHLILRH

SDK 2t Windows %5 T H(TERATFE v2.91 8(PA L), THAM T TEMRHER:

tools/
— windows/RKDevTool

WINE, FEEBMHME RS, &S T EE AN MASKROM 5{ BootROM K5, EH4F USB
TG, HEREMASKROM” NiRFF1E FEMBRST EMAT, FLAEH AMASKROM =, IN#EHm
B EF N RS, MU TS, AT D% “recovery {ZBEANOI% NENHE “RST” J5
AT REN loader BRI THES, TFifiE MASKROM B 53 X kS R b2 5 ~2 i,

(FE: Windows PC T BB B BARIZTT TEA AIHAT)
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+ RKDevTool v2.91

Download Image |Upgrade Firmware | Advanced Fun.ction|

#* O  Storage | Address Ham Path

i ___-
2 |[¥ 0x00000000 parameter | .. '\rockdevhparameter. txt
3| [v 0x00004000 uboot . Arockdeviuboot. img
4 | [v 0x00003000 misc L hrockdevimise. img
5 |I¥ 0x0000A000 boot . rockdev\boot. img
6 | [v 0x00014000 recovery | .. hrockdevirecovery. img
T | 0x00024000 backup
8 | [v 0x00034000 oem . rockdevhoem. img
8 | [v 0x00054000 rootfs Crockdevrootfs. img
10 | [v 000154000 userdata . Arockdeviuserdata. img

Loader [ Run ] [ Switch l l Dev Partition l [ Clear

["] write by Address
Found One MASKROM Device (12 Msiom E

2z

T BETHI, TR USB J8a)), SKahiEIL:

<SDK>/tools/windows/DriverAssitant_v5.11.zip

7.2 Linux WHL¥HH

Linux YRS TEATF tools/linux H R F(Linux_Upgrade_Tool TERATFE v2.178{ DA L), EHIALKR
HIMR F 1%+ 2] MASKROM/loader rockusb,  EbANEiFA2 B [EHHFE rockdev HR T, AR R:

sudo
sudo
sudo
sudo
sudo
sudo
sudo
sudo
sudo
sudo

TR A T IR SR -

sudo

./upgrade_tool
./upgrade_tool
./upgrade_tool
./upgrade_tool
./upgrade_tool
./upgrade_tool
./upgrade_tool
./upgrade_tool
./upgrade_tool
./upgrade_tool

./upgrade_tool

ul
di
di
di
di
di
di
di
di
rd

uf

rockdev/MiniLoaderAll.bin -noreset
-p rockdev/parameter.txt

-u rockdev/uboot.img

-misc rockdev/misc.img

-b rockdev/boot.img

-recovery rockdev/recovery.img
-oem rockdev/oem.img

-rootfs rocdev/rootfs.img
-userdata rockdev/userdata.img

rockdev/update.img

WAEMRE, P8 E MASKROM RSB T R 4% :

./rkflash.sh
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7.3 R X Y]

PRIN X WEAA ( RTHi/Z RK3399 EVB 73X 5%#)

Number Start (sector) End (sector) Size Name

1 16384 24575 4096K uboot

2 24576 32767 4096K trust

3 32768 40959 4096K misc

4 40960 106495 32M boot

5 106496 303104 32M recovery
6 172032 237567 32M bakcup
7 237568 368639 64M oem

8 368640 12951551 6144M rootfs

9 12951552 30535646 8585M userdata

o uboot 73X : f# uboot ZwiFEH KA uboot.img,

o trust 77X : fi uboot ZiFHI KA trust.img,

o misc 77X ff misc.img, %A recovery fififf,

o boot 43X : fi kernel 4w1%Hi3RH boot.img,

o recovery 73X : fi recovery Zwi%H 1 recovery.img,

o backup 771X : T, EHHZEH, ESUR Android —FE{E recovery HY backup i f,
o rootfs 43[X: fi buildroot, debian X yocto 4mHi K rootfs.img,

o oem 77X GBI R, R KA APP BEHE, HETE /oem H¥%,

o userdata 73[X: fi APP G e AR A, HEHAE /userdata HR R,

8. RK3399 SDK [l {

o HERMAE
Buildroot
Debian
Yocto

o f##X OneDriver
Buildroot
Debian

Yocto
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