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1. Chapter-1 SDK % JE#i k%l

1.1 SDK Roadmap

Version SDK Released Released Projected EOL
Linux4.4 2018-06-20 Jun, 2023
Linux4.19 2020-12-11 Dec, 2023
Linux5.10 2022-01-15 Future - Long Term Support (Dec, 2025)
Linux6.1 2023-12-20 Future - Long Term Support (until April 2028)
1.2 Kernel Roadmap
Version Kernel Released SDK Released Released Projected EOL
4.4 2017-11-12 2018-06-20 Jan, 2024
4.19 2018-10-22 2020-12-11 Dec, 2024
5.10 2020-12-13 2022-01-15 Dec, 2026
6.1 2022-12-11 2023-12-20 Dec, 2028

Linux Kernel /2 &4FJIZ MM RSG — MAEMANEN LTS A, HEFERMIRARNER, —#& 56
A, FRRATEIEE S —1 LTS WEMARA S, —MRPMEGRE, LTS R4 Rt 2 AER, 2EH
MR AR RERE . FiA—RIHARE 2 1, REEKE 4%, e RAZERE] 6 F CIMRIE)

HffKernel EOL, PAE &AM AIE:
Kernel-Release
HASDK & fiiKernel4.4, 4.19, 5.10, 6.1/2RockchipHASZHEINARA,

PR ZR I W /MR (4.19.27->4.19.232)
RFE2-34F BT KRR AR (4.4->4.19->5.10->6.1)

X R —NRZLTSHRA . Rockchip N B HTRIE AHREL A — LTS (KHISZR) WA, X5ELN
WA AE R A — N LTSHRA RIS AHES —4E, HLal FE&EE—DLTSHRA, Rockchipi2 E—NLTShR
Ao P AR Rockchip 2 JG LTS HIRRANE 2024 SR TR LTS, FRG & 2026 SR T LTS, DAHZSHE,

1.3 Buildroot Roadmap

HHIRKE /7 S F i Buildroothit A /& 2018.02 A1 2021 . 11 FMiliA


af://n469
af://n470
af://n492
https://www.kernel.org/category/releases.html
af://n526

Version Buildroot Released SDK Released
2018.02 2018-03-04 2018-06-20
2021.11 2021-12-05 2022-05-20
2024.02 Mar, 2024 2024 Q4

Released Projected EOL
Jan, 2024
Dec, 2026

Future - Long Term Support (until April 2028)

Buildroott: X £ = H & A —MhA, —FEL A — M ikA,

B ARZ#Buildroot B /5 X AlEE

buildroot-Release

1.4 Yocto Roadmap

HBTRKE /7 £ YoctohR A< M\Dunfell (3.1) | Kirkstone (4.0) , F4E3"/2 Kirkstone (4.0) .

. Yocto SDK
Version
Released Released
Kirkstone
May 2022 2022-12-20
(4.0)
Scarthgap )
(5.0) April 2024 2024-12-20

Support Level

Long Term Support (Apr. 2026%)

Future - Long Term Support (until April
2028)

Yoctott: DB BFE LA D T EZ A, EHEFFERHEFNRTLAN.

HARZ% Yocto B 77 KR R :

Yocto-Release

1.5 Debian Roadmap

HHTRK'E /7 3 ##HDebianhit A& Mstretch (9) F| bookworm (12) , F4EHZ bullseye (11) o

Version Debian Released
Stretch (9) 2017-06-17
Buster (10) 2019-07-06

Bullseye (11) 2021-08-14
Bookworm (12) 2023-06-10

Debian LTShRA &R 4 B #T— MR AR,
BARZ#EDebian B X filER:

Debian-Release

SDK Released EOL LTS
2018-06-20 2022-07-01
2020-12-11 2024-06-30
2022-01-15 ~ 2026

2023 Q4 ~ 2028


https://buildroot.org/news.html
af://n552
https://wiki.yoctoproject.org/wiki/Releases
af://n573
https://wiki.debian.org/DebianReleases

2. Chapter-2 SDK# {14

2.1 fift

Rockchip Linux SDK 7 #f Buildroot, YoctoflDebian=1F%t, MNZFET Kernel 4.4, Kernel 4.19,
Kernel5.105}, Kernel6.1, 5|53%F U-boot v2017.09, i&H T+ Rockchip EVB FF A MR FEET L&A T—
T ERIFRE Linux /o

TR ELIE FEANR T4 T ML A e 5 A 2 F -/ Db/ 70 A S X EEATOT ™ i, SR AL RIE B E IR 4
GO, WERF HRHSHERHCER, BAREE AR DU, 1E5: IR H % does/ N XY,

2.2 i@ I SDKER AR U7 4

2.2.1 JRIACHSAR S5 3% B &%

FREY Rockchip Linux #fFHL, F2%A—MK 517 Rockehip FRAEATRICIL (2, 2P MIE OB R & 0
i SDK, [FI2F1eft SSHATHTARSSHINERAN, FRIGRAUGRIAT RS, & Tha O CrS AR 5 2%
SSHAARZIN, S SSH N EIEES,

2.2.1.1 Rockchip Linux6.1 SDK R#Hink

BH hAs w2

repo init --repo-url https://gerrit.rock-chips.com:8443/repo-release/tools/repo -u
\
RK3588 Linux6.1 https://gerrit.rock-chips.com:8443/linux/rockchip/platform/manifests -b rk3588

-m\

rk3588_linux6.1_release.xml

2.2.1.2 Rockchip Linux5.10 SDK R#iHhk:


https://gerrit.rock-chips.com:8443/repo-release/tools/repo
https://gerrit.rock-chips.com:8443/linux/rockchip/platform/manifests
af://n606
af://n607
af://n610
af://n611
af://n613
af://n623

BH

RK3562

RK3588

RK3566.
RK3568

RK3399

RK3328

RK3326

RK3358

PX30

A

Linux5.10

Linux5.10

Linux5.10

Linux5.10

Linux5.10

Linux5.10

Linux5.10

Linux5.10

TEmL

repo init --repo-url https://gerrit.rock-chips.com:8443/repo-release/tool

s/repo -u\

b rk3562 -m \

rk3562_linux_release.xml

repo init --repo-url ssh://git@www.rockchip.com.cn/repo/rk/tools/repo
-ul

ssh://git@www.rockchip.com.cn/linux/rockchip/platform/manifests -b

linux -m \

rk3588_linux_release.xml

repo init --repo-url ssh://git@www.rockchip.com.cn/repo/rk/tools/repo

-u\

ssh://git@www.rockchip.com.cn/linux/rockchip/platform/manifests -b
linux -m\

rk356x_linux5.10_release.xml

repo init --repo-url ssh://git@www.rockchip.com.cn/repo/rk/tools/repo

-u\
ssh://git@www.rockchip.com.cn/linux/rockchip/platform/manifests -b

linux -m \
rk3399 linux5.10_release.xml

repo init --repo-url ssh://git@www.rockchip.com.cn/repo/rk/tools/repo

-u

ssh://git@www.rockchip.com.cn/linux/rockchip/platform/manifests -b

linux -m \
rk3328_linux5.10_release.xml

repo init --repo-url ssh://git@www.rockchip.com.cn/repo/rk/tools/repo

-u\

ssh://git@www.rockchip.com.cn/linux/rockchip/platform/manifests -b

linux -m \
rk3326_linux5.10_release.xml

repo init --repo-url ssh://git@www.rockchip.com.cn/repo/rk/tools/repo

-u\

ssh://git@www.rockchip.com.cn/linux/rockchip/platform/manifests -b

linux -m \
rk3358_linux5.10_release.xml

repo init --repo-url ssh://git@www.rockchip.com.cn/repo/rk/tools/repo

-u

ssh://git@www.rockchip.com.cn/linux/rockchip/platform/manifests -b
linux -m \

px30_linux5.10_release.xml


https://gerrit.rock-chips.com:8443/repo-release/tools/repo
https://gerrit.rock-chips.com:8443/linux/rockchip/platform/manifests
mailto:git@www.rockchip.com.cn
mailto:git@www.rockchip.com.cn
mailto:git@www.rockchip.com.cn
mailto:git@www.rockchip.com.cn
mailto:git@www.rockchip.com.cn
mailto:git@www.rockchip.com.cn
mailto:git@www.rockchip.com.cn
mailto:git@www.rockchip.com.cn
mailto:git@www.rockchip.com.cn
mailto:git@www.rockchip.com.cn
mailto:git@www.rockchip.com.cn
mailto:git@www.rockchip.com.cn
mailto:git@www.rockchip.com.cn
mailto:git@www.rockchip.com.cn

BH A TEmL

repo init --repo-url ssh://git@www.rockchip.com.cn/repo/rk/tools/repo

-u
RK3308 Linux5.10 ssh://git@www.rockchip.com.cn/linux/rockchip/platform/manifests -b

linux -m \
rk3308_linux5.10_release.xml

repo init --repo-url ssh://git@www.rockchip.com.cn/repo/rk/tools/repo

-u\

RK312X Linux5.10 ssh://git@www.rockchip.com.cn/linux/rockchip/platform/manifests -b

linux -m \

rk312x_linux5.10_release.xml

repo init --repo-url ssh://git@www.rockchip.com.cn/repo/rk/tools/repo

-u\

RK3036 Linux5.10 ssh://git@www.rockchip.com.cn/linux/rockchip/platform/manifests -b
linux -m\
rk3036_linux5.10_release.xml

repo 52 google | Python IAS RIIEH git (I—MHA, FERACR FEL. BHUHKACE, ETHE
Hutkan T

git clone ssh://git@www.rockchip.com.cn/repo/rk/tools/repo

2.2.2 JETE A b A R R s IR

N TR P PEEREY SDK PR,  Fi MU EOR & CIE H ST AN SR CAR R SDK WIgaE4aH, A& ] LA
XA, K15 SDK RISHWItG E4at, 2R tRES 2R, TP G518 repo NEL
HITE A 2 — B,

PL RK3588_LINUX6.1_SDK_RELEASE_V1.0.0_20231220.tgz M, #NE[Zgats, @it Ny
A RIS HH RS -

mkdir rk3588

tar xvf RK3588_ LINUX6.1 SDK_RELEASE_V1.0.0_20220520.tgz -C rk3588
cd rk3588

.repo/repo/repo sync -1

.repo/repo/repo sync -c

JG82IF & E FIARYE FAE 8 O eI A M HT I, #3d .repo/repo/repo sync -c <RI HEH,
TiHH
R RARA B T xml H#7EE, BAKRTENR:

.repo/manifests$ realpath rk3588_linux6.1_release.xml
il FTENRIRRA S v, 0.0, HEHIEI}20231220
<SDK>/.repo/manifests/release/rk3588_linux6.1 release_v1.0.0_20231220.xml

H BiiLinux5.10% 7 I SDKFLE R 4R a0 R :


mailto:git@www.rockchip.com.cn
mailto:git@www.rockchip.com.cn
mailto:git@www.rockchip.com.cn
mailto:git@www.rockchip.com.cn
mailto:git@www.rockchip.com.cn
mailto:git@www.rockchip.com.cn
af://n675

SR
RK3562

RK3588

RK3566. RK3568
RK3399

RK3326. RK3326S
RK3358

PX30, PX30S
RK3308

RK312X

RK3036

=

IRl
RK3562_LINUX5.10_SDK_RELEASE_V1.0.0_20230620.tgz
RK3588_LINUX5.10_SDK_RELEASE_V1.0.0_20220520.tgz
RK356X_LINUX5.10_SDK_RELEASE_V1.0.0_20220920.tgz
RK3399_LINUX5.10_SDK_RELEASE_V1.0.0_20220920.tgz
RK3326_LINUX5.10_SDK_RELEASE_V1.0.0_20220920.tgz
RK3358_LINUX5.10_SDK_RELEASE_V1.0.0_20230420.tgz
PX30_LINUX5.10_SDK_RELEASE_V1.0.0_20220920.tgz
RK3308_LINUX5.10_SDK_RELEASE_V1.0.0_20220920.tgz
RK312X LINUX5.10_SDK_RELEASE_V1.0.0_20220420.tgz

RK3036_LINUX5.10_SDK_RELEASE_V1.0.0_20220420.tgz

HIUA 4 B AT RE A HT A 6 S 3 |

2.3 SDKE-E9midm il e

2.3.1 —HgRiFE

N A

JA

v1.0.0
v1.0.0
v1.0.0
v1.0.0
v1.0.0
v1.0.0
v1.0.0
v1.0.0
v1.0.0

v1.0.0


af://n730
af://n731

BR

RK3588S

RK3588

RK3588

RK3568

RK3568

RK3566

RK3562

RK3562

RK3562

RK3562

RK3562

RK3399

RK3399

RK3326

RK3288

=t
21

& ORE H & ORE H

&R H

L3

& ORE H

&R H

Hl

Hl

H

#l

X

i3

=

Bl

& ORE H

& ORE H

SEH

RK3588S EVB1

RK3588 EVB1

RK3588 EVB7

RK3568 EVB1

RK3568 EVB8

RK3566 EVB2

RK3562 EVB1

RK3562 EVB2

RK3562 EVB1

RK3562 EVB2

RK3399 EVB IND

RK3399
SAPPHIRE
EXCAVATOR

RK3326 EVB

RK3288 EVB
RK808

— o

./build.sh
lunch:rockchip_rk3588s_evb1_lp4x_v10_defconfig
&& ./build.sh

./build.sh
lunch:rockchip_rk3588_evb1_Ip4_v10_defconfig &&
./build.sh

./build.sh lunch:rockchip_rk3588_evb7_v11_defconfig
&& ./build.sh

./build.sh
lunch:rockchip_rk3568_evb1_ddr4_v10_defconfig
&& ./build.sh

./build.sh
lunch:rockchip_rk3568_evb8_lp4 v10_defconfig &&
./build.sh

./build.sh
lunch:rockchip_rk3566_evb2_lp4x_v10_defconfig
&& ./build.sh

./build.sh
lunch:rockchip_rk3562_dictpen_test3_v20_defconfig
&& ./build.sh

./build.sh
lunch:rockchip_rk3562_evb1_Ip4x_v10_defconfig
&& ./build.sh

./build.sh
lunch:rockchip_rk3562_evb2_ddr4_v10_defconfig
&& ./build.sh

./build.sh
lunch:rockchip_rk3562_evb1_lp4x_v10_defconfig
&& ./build.sh

./build.sh
lunch:rockchip_rk3562_evb2_ddr4_v10_defconfig
&& ./build.sh

./build.sh
lunch:rockchip_rk3399_evb_ind_lpddr4_defconfig
&& ./build.sh

./build.sh
lunch:rockchip_rk3399_sapphire_excavator_defconfig
&& ./build.sh

./build.sh
lunch:rockchip_rk3326_evb_Ip3_v12_defconfig &&
./build.sh

./build.sh
lunch:rockchip_rk3288w_evb_rk808_defconfig &&
./build.sh

rootfsZi
B

./build.sh

rootfs

./build.sh

rootfs

./build.sh

rootfs

./build.sh
rootfs

./build.sh

rootfs

./build.sh

rootfs

./build.sh
rootfs

./build.sh

rootfs

./build.sh

rootfs

./build.sh
rootfs

./build.sh

rootfs

./build.sh
rootfs

./build.sh
rootfs

./build.sh
rootfs

./build.sh

rootfs

kernel%ii%

make ARCH=arm64
rockchip_linux_defconfig
rk3588_linux.config;

make ARCH=arm64 rk3588s-
evb1-lIp4x-v10-linux.img -j24

make ARCH=arm64
rockchip_linux_defconfig
rk3588_linux.config;

make ARCH=arm64 rk3588-
evb1-lp4-v10-linux.img -j24

make ARCH=arm64
rockchip_linux_defconfig
rk3588_linux.config;

make ARCH=arm64 rk3588-
evb7-v11-linux.img -j24

make ARCH=arm64
rockchip_linux_defconfig;
make ARCH=arm64 rk3568-
evb1-ddr4-v10-linux.img -j24

make ARCH=arm64
rockchip_linux_defconfig;
make ARCH=arm64 rk3568-
evb8-1p4-v10-linux.img -j24

make ARCH=arm64
rockchip_linux_defconfig;
make ARCH=arm64 rk3566-
evb2-1p4x-v10-linux.img -j24

make ARCH=arm64
rk3562_linux_dictpen_defconfig;
make ARCH=arm64 rk3562-
dictpen-test3-v20.img -j24

make ARCH=arm64
rockchip_linux_defconfig
rk3562_robot.config;

make ARCH=arm64 rk3562-
evb1-lp4x-v10-linux.img -j24

make ARCH=arm64
rockchip_linux_defconfig
rk3562_robot.config;

make ARCH=arm64 rk3562-
evb2-ddr4-v10-linux.img -j24

make ARCH=arm64
rockchip_linux_defconfig;
make ARCH=arm64 rk3562-
evb1-lp4x-v10-linux.img -j24

make ARCH=arm64
rockchip_linux_defconfig;
make ARCH=arm64 rk3562-
evb2-ddrd-v10-linux.img -j24

make ARCH=arm64
rockchip_linux_defconfig;

make ARCH=arm64 rk3399-evb-
ind-1pddr4-linux.img -j24

make ARCH=arm64
rockchip_linux_defconfig;
make ARCH=arm64 rk3399-
sapphire-excavator-linux.img -
j24

make ARCH=arm64
rockchip_linux_defconfig;
make ARCH=arm64 rk3399-
sapphire-excavator-linux.img -
j24

make ARCH=arm
rockchip_linux_defconfig;
make ARCH=arm rk3288-evb-
rk808-linux.img -j24

ubooti ¥

./make.sh
k3588 --

spl-new

./make.sh
k3588 --

spl-new

./make.sh
k3588 --

spl-new

./make.sh
k3568 --

spl-new

./make.sh
k3568 --

spl-new

./make.sh
k3566 --

spl-new

./make.sh
k3562 --

spl-new

./make.sh
k3562 --

spl-new

./make.sh
k3562 --

spl-new

./make.sh
k3562 --

spl-new

./make.sh
k3562 --

spl-new

./make.sh
k3399

./make.sh
k3399

./make.sh
k3399

./make.sh
k3288



Rootfs&ii ¥ :

BINE S FBuildroot RS, WNRFEHMARSE, REMNAVISZ RN, Eean
#itiFbuildrootZ24t: RK_ROOTFS_SYSTEM=buildroot ./build.sh

%1% debianF4t: RK_ROOTFS_SYSTEM=debian ./build.sh

YmiEyoctoF%i: RK_ROOTFS_SYSTEM=yocto ./build.sh

Kernel, U-boot%ii¥: HAFHREMGHEE THEE

FEanSDK A B 324 T 2% :

export CROSS_COMPILE-=../prebuilts/gcc/linux-x86/arm/gcc-arm-10.3-2021.07-x86_64-arm-none-
linux-gnueabihf/bin/arm-none-linux-gnueabihf-

ELanSDKNE 64hr T H 5% :

export CROSS_COMPILE=../prebuilts/gcc/linux-x86/aarch64/gcc-arm-10.3-2021.07-x86_64-

aarch64-none-linux-gnu/bin/aarch64-none-linux-gnu-



3. Chapter-3 45 HH

B Rockchip Linux SDK & A A B TER BIF R & P EFIFR A, SChih i RN B I AHE iR 75
FrA AR AR, SORFIRM AW, a0A Sr ERYSER TR, TEERR A IIIFAER [ fae
@rock-chips.com,

Rockchip Linux SDK H{E docs H#7 AHSE (en) ML (en) o HAHSZHFEMNH T Common (EHA
FFRIES RS . Socs G FAEMERY) | Linux  (Linux RETFEMR A | Others (Hfthz%
SCRY) | docs_list_cn.txt (docs AR HREEM) , HEARNEIWT:

3.1 M EH S H (Common)

£ <sbk>/docs/cn/Common T H& RIS,

3.1.1 ZERMWRGH LR (AMP)

UL <spbk>/docs/cn/Common/AMP HI3R, ZZFARGUEH MR — BB 2 7 W RGOS
X, HUICL ZMATHET, TSI AR 9™ .

3.1.2 AN 513 (AVL)

TEUL <sbk>/docs/cn/Common/AvL H3%, HAEEDDR/EeMMC/NAND FLASH/WIFI-BT/CAMERAS 37 ¢
B, HZRYIFRLN FHiEredmine b, FEREUT:

https://redmine.rockchip.com.cn/projects/fae/documents

3.1.2.1 DDRZ 541

Rockchip -5 DDR ff 354115, ¥ UL <SDK>/docs/cn/Common/AVL HF R
{Rockchip_Support_List DDR_Ver2.56.pdf) , TFRFRDDRAYZFFEE, HEBOEMV. T/AVRRAIM

KL,

7% 1-1 Rockchip DDR Support Symbol

Symbol Description
v Fully Tested and Mass production
T/A Fully Tested and Applicable

N/A Not Applicable


af://n874
mailto:fae@rock-chips.com
af://n876
af://n878
af://n880
af://n883

3.1.2.2 eMMC X% $§41#

Rockchip *F- 5 eMMC iR #7513, ¥ <Sbk>/docs/cn/Common/AVL HE R
{RKeMMCSupportList_Ver1.77_20230825.pdf) , FERAFIFRAEMMCSHREER, HEBUEMAV,

T/ABVREIRIRL,

%% 1-2 Rockchip EMMC Support Symbol

Symbol Description

v Fully Tested , Applicable and Mass Production

T/A Fully Tested , Applicable and Ready for Mass Production
D/A Datasheet Applicable,Need Sample to Test

N/A Not Applicable

o EhPEfiEeMMC IR IEHL

HNTIRERFNERE, TEIERSEREN eMMC Pk, 1ETEHKIE eMMC FRIRT, S8 Rockchip TR FF
HIFRPALS, RO T Datashet HH performance — %,

ST B AR/NLAK eMMC FR; 325 R IR R A TIIE, BBOERUNTF BHEZ>200MBy/s, 75 1#HER
>40MB/s,

WnEER EEER], i n] B#EBFRRockchip FAE® [Hfae@rock-chips.com,

6.1.5 Performance

[Table 23] Performance

Performance
Density Partition Type
Read(MB/s) Write (MB/s)

16GB 285 40

32GB 310 70
General

64GB 310 140
128GB 310 140

16GB 205 80
32GB 320 150

Enhanced

64GB 320 245

128GB 320 245

&1-1 eMMC Performance~fil

3.1.2.3 SPI Nor}2SLC Nand ¢ $5%1|#

Rockchip *F-5 SPI Nor } SLC Nand #4113, ¥ <SDK>/docs/cn/Common/AvVL H3E T
{RK_SpiNor_and_SLC_Nand_SupportList_V1.44_20230815.pdf) , SZA4FH-tAHRF:SPI Nandf9FL S, W]
HEER, FRAPFTARIINandSRFFEER, HEBOERV. T/AFRIIIRL,

%% 1-3 Rockchip SPI Nor and SLC Nand Support Symbol


af://n898
mailto:fae@rock-chips.com
af://n921

Symbol Description

v Fully Tested , Applicable and Mass Production
T/A Fully Tested , Applicable and Ready for Mass Production
D/A Datasheet Applicable,Need Sample to Test
N/A Not Applicable
3.1.2.4 Nand Flash X }§51|#

Rockchip *F-& Nand Flash X #5113, ¥l <Sbk>/docs/Common/AVL H3X F
{RKNandFlashSupportList Ver2.73_20180615.pdf) ,

A HARE Nand Flash (9845, ATEEA, NERAFTARRA Nand Flash SCRAFZERR, HEBGERV,

T/ARRRHIRIRL,

%% 1-4 Rockchip Nand Flash Support Symbol

Symbol Description

v Fully Tested , Applicable and Mass Production

T/A Fully Tested , Applicable and Ready for Mass Production
D/A Datasheet Applicable,Need Sample to Test

N/A Not Applicable

3.1.2.5 WIFI/BT % £5%1| 3

Rockchip & WIFI/BT #7113, 1# UL <SDK>/docs/cn/Common/AVL H3E T
{Rockchip_Support_List_Linux_WiFi_BT_20230531.pdf) , SXA4%13&H8 HHliRockchip & _E A&
THWIF/BT S AIFR, BBGZIRYIR A S TIER, tRAeHMWIF/BTO R I, FFEWIFUBT

RS TR T FR BN B AR K SRR T

AR FREER], B AT PLS Rockehip FAEE M fae@rock-chips.comBk &R

3.1.2.6 Camera X %1

Rockchip 55 Camera XX Ri53, W Cameratsisl L 1571178, FELAFRH N B AifRockchip - & AR &M
RIS Camera Module 51138, B BIZIEFIFR _EBIS I TIER,

AR BRI, B AT PLS Rockehip FAEH [ fae@rock-chips.comBk &R

3.1.3 BHIEUR S (AUDIO)

105 22 7 U B IE AN = 4/ Pulseaudio R AH S TT &2 S0RY . BARSCRSAN T


af://n940
af://n959
mailto:fae@rock-chips.com
af://n962
https://redmine.rock-chips.com/projects/rockchip_camera_module_support_list/camera
mailto:fae@rock-chips.com
af://n965

docs/cn/Common/AUDIO/

— Algorithms

— Rockchip_Developer_Guide_Audio_CN.pdf

L— Rockchip_Developer_Guide_PulseAudio_CN.pdf

3.1.4 CANBL U (CAN)

CAN(Controller Area Network) i=\2%, Bl as R gk, & —fa %o U il sl Se i 42 il 0 B 1 T
EM%, AR SO EZENFCANTEIF L., @ENK TR, % a8 O WA —E,

docs/cn/Common/CAN/

— Rockchip_Developer_Guide_CAN_FD_CN.pdf
L— Rockchip_Developer_Guide_Can_CN.pdf

3.1.5 ISP SRS (CLK)

ASAEFEA 4 Rockehip “F- A Clock, GPIO, PLLESIEFRHFF 4
docs/cn/Common/CLK/
— Rockchip_Developer_Guide_Clock_CN.pdf

— Rockchip_bDeveloper_Guide_Gpio_Output_Clocks_CN.pdf
L— Rockchip_Developer_Guide_P11_Ssmod_Clock_CN.pdf

3.1.6 CRYPTORI (1 (CRYPTO)

PATR SRS F 24148 Rockchip Crypto Al HWRNG(TRNG) %, SEIERIFTES EEN AT &,

docs/cn/Common/CRYPTO/
L— Rockchip_bDeveloper_Guide_Crypto_HWRNG_CN.pdf

3.1.7 DDREUR SIS (DDR)

AEHS RS B S Rockchip *EADDRA K TER . DDRIFJEHEE, DDRFAIGIERFE, DDRAARIA
FH. DDR# % T Efff. DDR DQIRE T E&

docs/cn/Common/DDR/
— Rockchip-Developer-Guide-DDR-CN.pdf

3.1.8 AIAB RS (DEBUG)

AR RS T A S Rockehip “F-ADS5. FT232H_USB2JTAG, GDB_ADB. Eclipse_OpenOCDZ5H1 T
HEHAAN A,


af://n968
af://n971
af://n974
af://n977
af://n980

docs/cn/Common/DEBUG/

— Rockchip_Developer_Guide_DS5_CN.pdf

— Rockchip_Developer_Guide_FT232H_USB2JTAG.pdf

— Rockchip_Developer_Guide_GDB_Over_ADB_CN.pdf

L— Rockchip_Developer_Guide_GNU_MCU_Eclipse_OpenOCD_CN.pdf

3.1.9 BRBISIAY, (DISPLAY)

AR F LS Rockehip *FADRM, DP, HDMI, MIPI, RK628% T b IF & Y,

docs/cn/Common/DISPLAY/
|— pP

— HDMI

— mIPI

— RK628

— Rockchip_BT656_TX_AND_BT1120_TX_Developer_Guide_CN.pdf

— Rockchip_bDeveloper_Guide_Baseparameter_Format_Define_And_Use_CN.pdf
— Rockchip_Developer_Guide_DRM_Display_Driver_CN.pdf

— Rockchip_Developer_Guide_RGB_MCU_CN.pdf

— Rockchip_Develop_Guide_DRM_Direct_Show_CN.pdf

— Rockchip_DRM_Panel_Porting_Guide_V1.6_20190228.pdf

L— Rockchip_RK3588_Developer_Guide_MIPI_DSI2_CN.pdf

3.1.10 FES PRGN E B SRS (DVES)

TSR T AL Rockehip - & CPU/GPU/DDRZ 5 23 A B3 R A1 FE AR B ST A,

CpufreqfiiDevfreq J& PWAZIT & E I —E SHARIEFE R governor B2 AT FL K AHIHESUSRY,
EREARULERAIIIRE, RN FRDTERE,

docs/cn/Common/DVFS/
— Rockchip_Developer_Guide_CPUFreq_CN.pdf
L— Rockchip_Developer_Guide_Devfreq_CN.pdf

3.1.11 X RGBSR (FS)

BRSO T %A1 Rockehip 6 XX RGERIAERTIT L S0,

docs/cn/Common/FS/
L— Rockchip_Developer_FAQ FileSystem CN.pdf

3.1.12 DK MBI SZF (GMAC)

RSO A & Rockehip - PAKIM GMAC £ F YRS & S0,


af://n983
af://n986
af://n990
af://n993

docs/cn/Common/GMAC/

— Rockchip_Developer_Guide_Linux_GMAC_CN.pdf

— Rockchip_Developer_Guide_Linux_GMAC_DPDK_CN.pdf

— Rockchip_Developer_Guide_Linux_GMAC_Mode_Configuration_CN.pdf
— Rockchip_Developer_Guide_Linux_GMAC_RGMII_Delayline_CN.pdf
L— Rockchip_Developer_Guide_Linux_MAC_TO_MAC_CN.pdf

3.1.13 HDMI-INEBURA SRS (HDMI-IN)

ZAEH SRS T B B Rockchip™: & HDMI-IN 2 1 AIHE T & S0k,

docs/cn/Common/HDMI - IN/
— Rockchip_Developer_Guide_HDMI_IN_Based_On_CameraHal3_CN.pdf
L— Rockchip_Developer_Guide_HDMI_RX_CN.pdf

3.1.14 RRCEURSAY (120)

AR SR B0 & Rockehip - B12C 42 A &S0k,

docs/cn/Common/I2C/
L— Rockchip_bDeveloper_Guide_I2C_CN.pdf

3.1.15 IOHLJFIE B SIS (10-DOMAIN)

Rockchip -5 —f% 10 HJERVHEEA 1.8v, 3.3v, 2.5v, 50vZ, HL 10 RN ZFHFZMHENE, io-domain
FURALE 10 FIFIRIFERR, U8 B SRR RS EREC BN N R E oy, SNITCIEIER TAE;

docs/cn/Common/I0-DOMAIN/
L— Rockchip_beveloper_Guide_Linux_I0_DOMAIN_CN.pdf

3.1.16 IOMMUHI (1S (I0MMU)

T #E S #Rockchip V- G IOMMU A 320 RE DUt AI Y Bt bk () 554, Bl B IR G 1AL, REF 4B T
AN S T,

docs/cn/Common/IOMMU/
L— Rockchip_bDeveloper_Guide_Linux_IOMMU_CN.pdf

3.1.17 BEGBI SR (ISP)

ISP1.X F )& TRK3399/RK3288/PX30/RK3326/RK1808%%
ISP21 3 &% I FRK3566_RK3568%

1SP303 Zi& Al T'RK3588%%

1SP32-lite + 218 Fl TRK35625%


af://n996
af://n999
af://n1002
af://n1005
af://n1008

FEISPIF LS, VIERENTT R SIS, 1Q ToolJTF &K, IS il sy, BSOS

docs/cn/Common/ISP/

— 1sP1.X
— 1Isp21
— ISP30

k—— ISP32-lite
L— The-Latest-Camera-Documents-Link.txt

Wil

RK3288/RK3399/RK3326/RK1808 Linux(kernel-4.4) rkisp1 driver, sensor driver, vcm driver 2%

#4: {RKISP_Driver_User_Manual_v1.3_20190919)

RK3288/RK3399/RK3326/RK 1808 Linux(kernel-4.4) camera_engine_rkisp (3AJF) Z%74Y:
(can1era_engine_rkisp_user_n1anual_v2.0>

RK3288/RK3399/RK3326/RK1808 Linux(kernel-4.4) camera_engine_rkisp v2.0.0fx A K H DA ERRAIQ

RS2 SE R (RKISP1_IQ Parameters User Guide v1.0 20190606

3.1.18 MCUBIHLFS (MCU)

FESrZRockchip & _EMCUR A 6o

docs/cn/Common/MCU/
L— Rockchip_RK3399_Developer_Guide_MCU_CN.pdf

3.1.19 MMCEIH SRS (MMC)

F N Rockchip* A _ESDIO, SDMMC, eMMCE#2 [ &5

docs/cn/Common/MMC/

— Rockchip_Developer_Guide_SDMMC_SDIO_eMMC_CN.pdf
L— Rockchip_bDeveloper_Guide_SD_Boot_CN.pdf

3.1.20 NSRS (MEMORY)

FE A 28Rockchip -5 _ECMA, DMABUFSE N6 LB,

docs/cn/Common/MEMORY/

— Rockchip_bDeveloper_Guide_Linux_CMA_CN.pdf

— Rockchip_Developer_Guide_Linux_DMABUF_CN.pdf

— Rockchip_Developer_Guide_Linux_Meminfo_CN.pdf

L— Rockchip_Developer_Guide_Linux_Memory_Allocator_CN.pdf

3.1.21 MPPEIH A (MPP)

FEANHRockchipF & _EMPPIFZ Ui,


af://n1014
af://n1017
af://n1020
af://n1023

docs/cn/Common/MPP/
L— Rockchip_Developer_Guide_MPP_CN.pdf

3.1.22 B RS (WATCHDOG)

FES 2 Rockchip - & _EWatchdogH & i AH,

docs/cn/Common/WATCHDOG/
L— Rockchip_Developer_Guide_Linux_WDT_CN.pdf

3.1.23 NPUELHL S H (NPU)

SDK#&fit TRKNPUHRF & LA, BRI T:
RKNN-TOOLKIT? :
RKNN-Toolkit2 2 fEPC_ HHTRKNNAR AL 4 5§ M 1AL B FF 2 B4

JFREMFE external/rknn-toolkit2 H3XF, TFEMRSLBIGREAR, ik, B, HEB, PEREPPAY
FOKE EE 7 35— R I RE,

FORINREUN T :
Yikg BiHA
% F§Pytorch / TensorFlow / TFLite / ONNX / Caffe / Darknet*)i% s #5751
" S F#Pytorch / TensorFlow / TELite A & EFIEAEY (QAT)
HEAE Y -

XFFENSE A @RS E)
SCRFRBA

R4, HEH7E/ OPHFIE/ OP Fuse&Convert / FEEFBifl/ AHAI BT

TFrEMIA: JEXTFRiS/ fpl16
R R AL XF¥fLayer / Channel &1t 773\; Normal / KL/ MMSE&{H X
HFR A R A DL M RERTRE

XRHEPC_RIBII A AR TR AU HERE
AL SFPERUERINPURE (P & L 5e ARTUERE G
RHILE R, SoRfZehm A

RRALPRAG IFFEAUAENPURET- & _ERITERERI Il
LS XFFRACHE T IIRE (Bds/ NPU)
bt anzhRE SRR R B RESE

B EAIEZS S S0 doc/ BYHFCRY:


af://n1026
af://n1029

— 01_Rockchip_RKNPU_Quick_Start_RKNN_SDK_V1.6.0_CN.pdf
— 01_Rockchip_RKNPU_Quick_Start_RKNN_SDK_V1.6.0_EN.pdf
|— 02_Rockchip_RKNPU_User_Guide_RKNN_SDK_V1.6.0_CN.pdf
— 02_Rockchip_RKNPU_User_Guide_RKNN_SDK_V1.6.0_EN.pdf

— RKNN-Toolkit2_OP_Support-1.6.0.md

RKNN API:

RKNN APIFJT R UiHHTE TREH R external/rknpu2 F, HTFHEERKNN-Toolkit24: A rknnt&z
HAKEHRAHIE S 4050 doc/ WIHRSHY:

— 03_Rockchip_RKNPU_API_Reference_RKNN_Toolkit2_V1.6.0_CN.pdf
— 03_Rockchip_RKNPU_API_Reference_RKNN_Toolkit2_V1.6.0_EN.pdf
— 04_Rockchip_RKNPU_API_Reference_RKNNRT_V1.6.0_CN.pdf

— 04_Rockchip_RKNPU_API_Reference_RKNNRT_V1.6.0_EN.pdf

— O5_RKNN_Compiler_Support_Operator_List_v1.6.0.pdf

— RKNN-Toolkit2_ API_Difference_With_Toolkit1-1.6.0.md

3.1.24 NVMAEHSR (NVM)

N

FESr#iRockehip - & _EEENTE, NAAEHTECEMIAK, OTP OEM XISkt S 54 24% H /7 M,

docs/cn/Common/NVM/

— Rockchip_Application_Notes_Storage_CN.pdf
— Rockchip_Developer_FAQ_Storage_CN.pdf

— Rockchip_Developer_Guide_Dual_Storage_CN.pdf
L— Rockchip_bDeveloper_Guide_SATA_CN.pdf

3.1.25 PCIefSiHt (4% (PCle)

F S #HRockchipF-& _EPCIelIF A& 15 H,

docs/cn/Common/PCIe/

— Rockchip_bDeveloper_Guide_PCIe_CN.pdf

— Rockchip_Developer_Guide_PCIE_EP_Stardard_Card_CN.pdf
— Rockchip_Developer_Guide_PCIe_Performance_CN.pdf

— Rockchip_PCIe_vVirtualization_Developer_Guide_CN.pdf
L— Rockchip_RK3399_Developer_Guide_PCIe_CN.pdf

3.1.26 TEREBIYL SR (PERF)

FE A HRockchip & _EPERFIEREF 415 BH,


af://n1065
af://n1068
af://n1071

docs/cn/Common/PERF/

— Rockchip_Develop_Guide_Linux_RealTime_Performance_Test_Report_CN.pdf
— Rockchip_Optimize_Tutorial _Linux_IO_CN.pdf

— Rockchip_Quick_Start_Linux_Perf_CN.pdf

— Rockchip_Quick_Start_Linux_Performance_Analyse_CN.pdf

— Rockchip_Quick_Start_Linux_Streamline_CN.pdf

L— Rockchip_Quick_Start_Linux_Systrace_CN.pdf

3.1.27 GPIOB LAY (PINCTRL)

FE S 4HRockchipF- & _EPIN-CTRLAKSN & DTS 75 %o

docs/cn/Common/PINCTRL/
L— Rockchip_bDeveloper_Guide_Linux_Pinctr1_CN.pdf

3.1.28 HLJERH Y (PMIC)

FE /N HRockchip* P-4 _ERK805, RK806, RK808, RK809, RK817ZPMICHIT &5

docs/cn/Common/PMIC/

— Rockchip_RK805_Developer_Guide_CN.pdf

— Rockchip_RK806_Developer_Guide_CN.pdf

— Rockchip_RK808_Developer_Guide_CN.pdf

— Rockchip_RK809_Developer_Guide_CN.pdf

— Rockchip_RK816_Developer_Guide_CN.pdf

— Rockchip_RK817_Developer_Guide_CN.pdf

— Rockchip_RK818_Developer_Guide_CN.pdf

— Rockchip_RK818_RK816_Developer_Guide_Fuel_Gauge_CN.pdf
L— Rockchip_RK818 RK816_Introduction_Fuel Gauge_Log_ CN.pdf

3.1.29 YikERi (S (POWER)

FZ S Rockehip V- & LR IFER — LB &AL 7T .

docs/cn/Common/POWER/
L— Rockchip_Developer_Guide_Power_Analysis_CN.pdf

3.1.30 i BEAHIBIY SRS (PwWM)

FZEA 4 RockchipF- & _LPWMHA & $5F,

docs/cn/Common/PwWM
L— Rockchip_bDeveloper_Guide_Linux_PWM_CN.pdf


af://n1074
af://n1077
af://n1080
af://n1083

3.1.31 RGABUR SIS (RGA)

N

FEA/4Rockchip ¥ & FRGAFF & F5Fd.o

docs/cn/Common/RGA/
— Rockchip_Developer_Guide_RGA_CN.pdf
L— Rockchip_FAQ_RGA CN.pdf

3.1.32 SARADCELI L HY (SARADC)

FEANHRockehip*F- & _ESARADCIT &5,

docs/cn/Common/SARADC/
L— Rockchip_Developer_Guide_Linux_SARADC_CN.pdf

3.1.33 SPIEHL Y (SPI)

N

FE N RockchipF- & _ESPIFF A5

docs/cn/Common/SPI/
L— Rockchip_Developer_Guide_Linux_SPI_CN.pdf

3.1.34 iR BHY RS (THERMAL)

FE A/ ZHRockchipF- & _FThermal FF & T5F

docs/cn/Common/THERMAL/
L— Rockchip_Developer_Guide_Thermal_CN.pdf

3.1.35 L HREH R (TOOL)

FEESr#HRockehip P& E2X, BFFRAL LB AFE LR,

docs/cn/Common/TOOL/

— Production-Guide-For-Firmware-Download.pdf

— RKUpgrade_D11_UserManual.pdf

— Rockchip-User-Guide-ProductionTool-CN.pdf

— Rockchip_Introduction_Partition_CN.pdf

L— Rockchip_User_Guide_Production_For_Firmware_Download_CN.pdf


af://n1086
af://n1089
af://n1092
af://n1095
af://n1098

3.1.36 2B (TRUST)

FE AN HRockchip P& _ETRUST, PRHRMAEREIHAEIH,

docs/cn/Common/TRUST/

— Rockchip_Developer_Guide_Trust_CN.pdf

— Rockchip_RK3308_Developer_Guide_System_Suspend_CN.pdf
— Rockchip_RK3399_Developer_Guide_System_Suspend_CN.pdf
— Rockchip_RK356X_Developer_Guide_System_Suspend_CN.pdf
L— Rockchip_RK3588_Developer_Guide_System_Suspend_CN.pdf

3.1.37 H OB SRY (UART)

FE S r4iRockehip - & _E B IS RERIIE LA,

docs/cn/Common/UART/
— Rockchip_Developer_Guide_UART_CN.pdf
L— Rockchip_Developer_Guide_UART_FAQ_CN.pdf

3.1.38 UBOOTHEIH 4% (UBOOT)

FZA/ 4 RockchipF- & L U-BoothH & i,

docs/cn/Common/UBO0OT/

— Rockchip_Developer_Guide_Linux_AB_System_CN.pdf

— Rockchip_bDeveloper_Guide_U-Boot_TFTP_Upgrade_CN.pdf

— Rockchip_Developer_Guide_UBoot_MMC_Device_Analysis_CN.pdf

— Rockchip_Developer_Guide_UBoot_MTD_Block_Device_Design_CN.pdf
— Rockchip_Developer_Guide_UBoot_Nextdev_CN.pdf

L— Rockchip_Introduction_UBoot_rkdevelop_vs_nextdev_CN.pdf

3.1.39 USBEU Y (USB)

FE AN HRockchip F-& _EUSBIFATERE. USB 155 MNAFIE IR T B I & 5 H,

docs/cn/Common/USB/

— Rockchip_Developer_Guide_Linux_USB_Initialization_Log_Analysis_CN.pdf
— Rockchip_Developer_Guide_Linux_USB_PHY_CN.pdf

— Rockchip_bDeveloper_Guide_Linux_USB_Performance_Analysis_CN.pdf
— Rockchip_Developer_Guide_USB2_Compliance_Test_CN.pdf

— Rockchip_Developer_Guide_USB_CN.pdf

— Rockchip_Developer_Guide_USB_FFS_Test_Demo_CN.pdf

— Rockchip_Developer_Guide_USB_Gadget_UAC_CN.pdf

— Rockchip_Developer_Guide_USB_SQ_Test_CN.pdf

— Rockchip_Introduction_USB_SQ_Tool_CN.pdf

— Rockchip_RK3399_Developer_Guide_USB_CN.pdf

— Rockchip_RK3399_Developer_Guide_USB_DTS_CN.pdf

— Rockchip_RK356x_Developer_Guide_USB_CN.pdf

— Rockchip_RK3588_Developer_Guide USB_CN.pdf


af://n1101
af://n1104
af://n1107
af://n1110

— Rockchip_Trouble_Shooting_Linux4.19_USB_Gadget_UVC_CN.pdf
L— Rockchip_Trouble_Shooting_Linux_USB_Host_UVC_CN.pdf

3.2 Linux R Gt H % LS (Linux)

PEDL <SDK>/docs/cn/Linux H & FHISZIRY,

— ApplicationNote
— Audio

|— camera

— Docker

— Graphics
— Multimedia
— Profile
— Recovery
— Security
— sSystem

— Uefi

L— wifibt

3.2.1 M Hf5m (ApplicationNote)

FEANRockchipF & LN FHEFF LA, FL4IROS, RetroArch, USB%

docs/cn/Linux/ApplicationNote/

— Rockchip_Developer_Guide_Linux_Flash_Open_Source_Solution_CN.pdf
— Rockchip_Instruction_Linux_R0S2_CN.pdf

— Rockchip_Instruction_Linux_ROS_CN.pdf

— Rockchip_Quick_Start_Linux_USB_Gadget_CN.pdf

L— Rockchip_Use_Guide_Linux_RetroArch_CN.pdf

3.2.2 TR (Audio)

A Rockchip & L B EE %,

docs/cn/Linux/Audio/

— Rockchip_Developer_Guide_Microphone_Array_TEST_CN.pdf
— Rockchip_Developer_Guide_Microphone_Array_Tuning.pdf
L— Rockchip_Introduction_Linux_Audio_3A_Algorithm_CN.pdf

3.2.3 TGk R (Camera)

FHEA2HRockchipF- & _EMIPI/CSI Cameraf1&5H Y4 TF & T6


af://n1113
af://n1116
af://n1119
af://n1122

docs/cn/Linux/Camera/

— Rockchip_Developer_Guide_Linux4.4_Camera_CN.pdf
F— Rockchip_Developer_Guide_Linux_RMSL_CN.pdf
L— Rockchip_Trouble_Shooting_Linux4.4_Camera_CN.pdf

3.2.4 BT % (Docker)

FZEAr4HRockchipF &t Debian/Buildroot 3 25 = 77 R4 Dockert& AT 4 .

docs/cn/Linux/Docker/

— Rockchip_Developer_Guide_Debian_bDocker_CN.pdf
— Rockchip_Developer_Guide_Linux_Docker_Deploy_CN.pdf
L— Rockchip_User_Guide_SDK_Docker_CN.pdf

3.2.5 BRI K (Graphics)

FE A 4HRockchipF & L Linux B/~ KT A&

docs/cn/Linux/Graphics/
— Rockchip_Developer_Guide_Buildroot_Weston_CN.pdf
L— Rockchip_Developer_Guide_Linux_Graphics_CN.pdf

3.2.6 Z84A (Multimedia)

Rockchip Linux*F- & _FARZw RS AR I

vpu_service --> mpp --> gstreamer/rockit --> app
vpu_service: IXzf

mpp: rockchipF& AT ERS B, AHCB S Empp KRl
gstreamer/rockit: XffFappZA L

H filiDebian/buildroot Rt ERIA F gstreamer >R X #zapp M1 gm i hd 2H 14
EEIERSIY-3 ¢ =1 1N

docs/cn/Linux/Multimedia/

— Rockchip_Developer_Guide_Linux_RKADK_CN.pdf
— Rockchip_User_Guide_Linux_Gstreamer_CN.pdf
L— Rockchip_User_Guide_Linux_Rockit_ CN.pdf

YRS T RE, thn] AE IS mpp e LI AT (bb@mpi_dec_test\mpi_enc_test...)
mpplRf 5% <SDK>/external/mpp/

MixdemoZ#: <SDK>/external/mpp/test BEAKSHE SDKAY
Rockchip_Developer_Guide_MPP_CN.pdf

Rockehip/ &3 7 FLATRK3588 SCHRFIR A 2 AT RE -

o X FFH.265/H.264/AV1/VP/AVS2HISfRAY, B E8K60EPS, [R5 451080P 4% AN fiFrD
(H.263. MPEG1/2/4, VP8, JPEG)


af://n1125
af://n1128
af://n1131

o S7HEBK H264/H265 fHSH4mALF11080P VP8, JPEG fWSi4miY
o MIAGHAKCHEES: [ASHE. EME WG/ e,

PURHI2EF- G5 DG g R E 71 BIRRE FLA%

Bl
ARG S AR AR, R AT E BRI A R e 1P RS EE T AR
VR BISCRAR DL, SEPRFEEL AN R R GE ] RE SRS AIERE S B A AN,

o fRASRESIRLR R

B4R H264 H265 VP9 JPEG
RK3588 7680X4320@30f 7680X4320@60f 7680X4320@60f 1920x1088@200f
RK3566/RK3568 4096x2304@60f 4096x2304@60f 4096x2304@60f 1920x1080@60f
RK3562 1920x1088@60f 2304x1440@30f 4096x2304@30f 1920x1080@120f
RK3399 4096x2304@30f 4096x2304@60f 4096x2304@60f 1920x1088@30f
RK3328 4096x2304@30f 4096x2304@60f 4096x2304@60f 1920x1088@30f
RK3288 3840x2160@30f 4096x2304@60f N/A 1920x1080@30f
RK3326 1920x1088@60f 1920x1088@60f N/A 1920x1080@30f
PX30 1920x1088@60f 1920x1088@60f N/A 1920x1080@30f
RK312X 1920x1088@30f 1920x1088@60f N/A 1920x1080@30f
o YWRSHESIRAGR
B PR H264 H265 VP8
RK3588 7680x4320@30f 7680x4320@30f 1920x1088@30f
RK3566/RK3568 1920x1088@60f 1920x1088@60f N/A
RK3562 1920x1088@60f N/A N/A
RK3399 1920x1088@30f N/A 1920x1088@30f
RK3328 1920x1088@30f 1920x1088@30f 1920x1088@30f
RK3288 1920x1088@30f N/A 1920x1088@30f
RK3326 1920x1088@30f N/A 1920x1088@30f
PX30 1920x1088@30f N/A 1920x1088@30f
RK312X 1920x1088@30f N/A 1920x1088@30f

3.2.7 SDKK N RIS (Profile)

FEA/4HRockchip Linux*F& LR AN, benchmark3 /144,


af://n1267

docs/cn/Linux/Profile/

— Rockchip_Developer_Guide_Linux_PCBA_CN.pdf

— Rockchip_Introduction_Linux_Benchmark_KPI_CN.pdf
— Rockchip_Introduction_Linux_PLT_CN.pdf

L— Rockchip_User_Guide_Linux_Software_Test_CN.pdf

3.2.8 OTAH# (Recovery)

FE/ 4 Rockchip Linux* -5 OTA FZRI Y recovery F- & TRAEFI RN 44,
docs/cn/Linux/Recovery/
— Rockchip_Developer_Guide_Linux_DFU_Upgrade_CN.pdf
— Rockchip_Developer_Guide_Linux_Recovery_CN.pdf

— Rockchip_Developer_Guide_Linux_Upgrade_CN.pdf
L— Rockchip_Introduction_Smart_Screen_OTA_CN.pdf

3.2.9 #2Ji% (Security)

FESr4Rockchip Linux*F-& | Securbeoot I TEER %22 5 81 77 o
docs/cn/Linux/Security/

— Rockchip_bDeveloper_Guide_Linux_Secure_Boot_CN.pdf
L— Rockchip_Developer_Guide_TEE_SDK_CN.pdf

3.2.10 RGiHKE (System)

N

FE A #HRockchip LinuxF- 5 _EDebian¥: 5 = 77 R IBHEF L1619,
docs/cn/Linux/System/
— Rockchip_Developer_Guide_Buildroot_CN.pdf

— Rockchip_bDeveloper_Guide_Debian_CN.pdf
L— Rockchip_Developer_Guide_Third_Party_System_Adaptation_CN.pdf

3.2.11 UEFI)33)] (UEFI)

N

FE A ZHRockehip Linux*F- & _ERUEFIE B /7 %,

docs/cn/Linux/Uefi/
L— Rockchip_Developer_Guide_UEFI_CN.pdf

3.2.12 M5B (RKWIFIBT)

FE A #HRockchip Linux*F- & _EWIFL, BTH K,


af://n1270
af://n1273
af://n1276
af://n1279
af://n1282

docs/cn/Linux/Wifibt/

F— APEHRFIN kY

— REALTEKAEZHRFMIASCAY

— Rockchip_beveloper_Guide_Linux_WIFI_BT_CN.pdf
F— WIFIBTYmfz[l

L— WIFIMEREMIXPCTHA

3.2.13 DPDKEHE (DPDK)

FZEA/r4Rockchip Linux*F- & _LEDPDKH & 155

docs/cn/Linux/DPDK/
L— Rockchip_Developer_Guide_Linux_DPDK_CN.pdf

3.3 DA EEH KA (Socs)

TEUL <sbKk>/docs/cn/<chipset_name> H& NIISAY, [EHSESIZORIIEMIEH, S H#EA
1. R ARfarE. A4 ER. Datasheet3,

3.3.1 BAn g
HEE A AR, KA. SDKIKEURIES,

PEML <SDK>/docs/cn/<chipset_name> H3% NHISZAY
Rockchip_<chipset_name>_Linux_SDK_Release_<version>_CN.pdf

3.3.2 PEAT]

2 EWMEET A 455, SDKZRF. SDKZRIFE M. SDKEEE ENR,
£ <SDK>/docs/cn/<chipset_name>/Quick-start H3x FAISCHY,

3.3.3 B IF KR

HESBLFF A TAEIM B P | F24% SDK WP £ JEIR T/F, W SDK &ff
{ Rockchip_Developer_Guide_Linux_Software_CN.pdf ) , RJ7E /docs/cn/<chip_name>/ NIREX, FHANWT
SEE T,

3.4 o R

RESBNFF & TRRVM B b SRR A 2 TAE, B SDK &0 Fif.
£ <SbK>/docs/cn/<chipset_name>/Datasheet H3 NHISHY,


af://n1285
af://n1288
af://n1290
af://n1293
af://n1295
af://n1297

3.4.1 P R e

Rockchip & =A% B HTEEAZ% SChSRE SDK SR —ifd &, B P e s EENBSEIER
EADIRER A, B ORI, BESIET RN AE R, Bkt iH % EVB, #THEX™
SIS &, TEUL <sDK>/docs/cn/<chip_name>/Hardware H3% NHHIESAY

3.5 HAthZ% (P (Others)

HhS%E 0k, baliRepo mirrorPME#EHE, Rockchip SDKFIE M [FI2F4E/i. Rockchip Bug R&i# FEr
% ¥l <sbk>/docs/cn/0thers HE FHISCRY,

docs/cn/0thers/

— Rockchip_Developer_Guide_Repo_Mirror_Server_Deploy_CN.pdf

— Rockchip_Trouble_Shooting_Linux_Real-Time_Performance_CN.pdf
— Rockchip_User_Guide_Bug_System_CN.pdf

L— Rockchip_User_Guide_SDK_Application_And_Synchronization_CN.pdf

3.6 XAFHZEiH (docs_list_cn.txt)

£ <SDK>/docs/cn/docs_list_cn.txt X%,

— Common

F— Linux

|— others

— Rockchip_bDeveloper_Guide_Linux_Software_CN.pdf
—<chipset_name>

L— docs_list_cn.txt


af://n1299
af://n1301
af://n1304

4. Chapter-4 T H}iHH

Bl Rockchip Linux SDK & TH, FH TRV BN Er=M B, THMARZRESDKE#HT AT 5 #T,
wAE T E EMEER 7K, TEERRIRATH FAE # M fae@rock-chips.com,
Rockchip Linux SDK H17£ tools H & RYHT Tlinux (Linux#ERSIMNE NMEATHE) . mac (MACHE(E
RGN NME T E), windows (WindowsfR{ERGINE FMEHTH) .

e Windows L E

T HBIAAAY: <SDK>/tools/windows/ToolsRelease. txt

THABIASAS:

T HAFR THA&

boot_merger s fE Hloader T B
DDR_UserTool DDRA AKX T A
DriverAssitant W TR
EfuseTool efusei’5 TH
FactoryTool BEAR TR
ParameterTool PXERERTA
pin_debug_tool GPIOHIX T A
programmer_image_tool e AN TR

rk_ddrbin_tool
RKDevInfoWriteTool
RKDevTool
RKDevTool Release
RKPCBATool

rk_sign_tool

Rockchip_HdcpKey_Writer

Rockchip_USB_SQ_Tool
SDDiskTool
SecureBootTool
upgrade_tool

RKImageMaker

e Linux TE

rkfJddrbin# ik T &

H5ETH

IR IE S B update FHRE A T A
[E ek TR
PCBAMIMIA T A
Secureboot 4 T.HL

HDCP key%:5 T. B

USB PHY {55 B &AL LIE
SDF B B a A KA BHR HI1E
[E 254 TR

AT ARITEA

MR TR

<SDK>/tools/linux/ToolsRelease. txt
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THAR TR

boot_merger T ek fiE flloader L B

Firmware_Merger SPI NOR[EIMHHT 8. T B (4 s EME AT LT H5RES
Linux_DDR_Bandwidth_Tool DDR# %SGt LR

Linux_Diff Firmware OTAZTHET A

Linux_Pack_Firmware & T f T 23T B updata.img)

Linux_SecureBoot EHES T A

Linux_SecurityAVB AVBZEZ T B

Linux_SecurityDM DM%# T A

Linux_Upgrade_Tool ReslE TR

pin_debug_tool GPIOHIX T A

programmimg_image_tool FTHISPI NOR/SPI NAND/SLC NAND/eMMCH 4% 3% 2% [E £
rk_ddrbin_tool ki ddrbini&i{ T. &

rk_sign_tool SecurebootZ 44 T B

e MacTH

T EVIBASRY: <SbK>/tools/mac/ToolsRelease. txt

T HARK THH®E

boot_merger I fE flloader T E

upgrade_tool M AR TE

rk_sign_tool Secureboot®44 T. B
4.1 WahZ3E T H

Rockchip USB JX#) 2B F2IAE <SDK>/tools/windows/DriverAssitant_v5.12.zip, XF¥F
xp,win7_32,win7_64, win10_32,win10_645 (R 5L,

LR IIT
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.. ADBDriver
.. bin

.. Driver

. Log
=  config
& Driverlnstall

m

Readme

| SE—

ek | gES |

TIRNRRNNN NN NN

[-7] Windows == X
R8T X MRETIFIS?
E¥2: Fuzhou Rockchip

Z#58: Fuzhou Rockchip Electronics Co., Ltd

[V] ##8{S{££E "Fuzhou Rockchip Electronics Co., l =20 J [ AZE(N) ]
Ltd" B9E4(A).

@ SHU\TENEGEBEMEFRGE. 2

4.2 JFRIEE TH

o SDK #2fit Windows %5 T E(TBRATFE v3.15 s L), TEMN T TERHER:

<SDK>/tools/windows/RKDevTool/
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THER FREHN SR

& O] 7zl | dtht £F | sz
il 000000000 loader .. wockdevWiniLoaderll, bin
2 | [¥ Du00000000 | parameter | .. %rockdewlparaneter. tut
3 ¥ 000004000 uhaot . rodkdevinboot. img
4 [ 000006000 mise . rockdevinise. ing
5 ¥ 000003000 bast .. rockdeviboot. ing
|6 | [¥ Ce00025000 RSV ETY L vrockderly scorery, img
e C0008E000 backup
s ¥ 01075000 en . Mrockdevhoen. ing
8 v Ce00072000 rootfs . Creckdevirootfs. img
o [ Dx01018000 userdata | .. \rockdeviuserdata img
Loader: AT THE Wi ER AT
[lsgdlixtehts
BAT RAB e -

o SDK ##ft Linux %¢5 T.E(Linux_Upgrade_Tool T HRATE v2.17 sk DA ), THEN T TERE
X

<SDK>/tools/linux/Linux_Upgrade_Tool/Linux_Upgrade_Tool

Linux_Upgrade_Tool$ sudo ./upgrade_tool -h

--------------------- Tool Usage ---------------------
Help: H

Version:

Log: LG

------------------ Upgrade Command ------------------
ChooseDevice: CD

ListDevice: LD

SwitchDevice: SD

UpgradeFirmware: UF <Firmware> [-noreset]
UpgradelLoader: UL <Loader> [-noreset] [FLASH|EMMC|SPINOR|SPINAND]
DownloadImage: DI <-p|-b]|-k|-s|-r|-m|-u|-t]|-re image>
DownloadBoot: DB <Loader>

EraseFlash: EF <Loader |firmware>

PartitionList: PL

WriteSN: SN <serial number>

ReadSN: RSN

ReadComLog: RCL <File>

CreateGPT: GPT <Input Parameter> <Output Gpt>
SwitchStorage: SSD

---------------- Professional Command -----------------
TestDevice: TD

ResetDevice: RD [subcode]

ResetPipe: RP [pipe]

ReadCapability: RCB

ReadFlashID: RID

ReadFlashInfo: RFI

ReadChipInfo: RCI

ReadSecureMode: RSM

WriteSector: WS <BeginSec> <PageSizeK> <PageSpareB> <File>
ReadlLBA: RL <BeginSec> <SectorLen> [File]
WriteLBA: WL <BeginSec> [SizeSec] <File>

EraselLBA: EL <BeginSec> <EraseCount>




EraseBlock: EB <CS> <BeginBlock> <BlokcLen> [--Force]
RunSystem: RUN <uboot_addr> <trust_addr> <boot_addr> <uboot> <trust> <boot>

43T T H

FEMT AL E TR 52 F B update.img & 777 7+ 4%

o Windows ¥ 4T flupdate.img[El 7715, @741 N a4 i update.img
<SDK>/tools/windows/RKDevTool/rockdev/mkupdate.bat
o Linux ¥5% N1 Hupdate.imgl@E751%, 1B1740 N a2 4 iupdate.img

<SDK>/tools/1linux/Linux_Pack_Firmware/rockdev/mkupdate.sh

4.4 SDAF)RENHIE T H

FTFHIESDEFL. SDFJE5). SDEPCBAMIR.

<SDK>/tools/windows/SDDiskTool_v1.74.zip

&j" =T E

B EFEeIEzhitE =

Generic STORAGE DEVICE USB Device J.J.SI.I
. . e . "Il' SIS EEEEkTh
B xEFEThaeiE=R
ElfFHE FCEATi3T,
B = R EHEBEE W=
|lgu‘huangzihanvinux—developBSUG‘rodcdev‘.Lmdate‘mg | RIS

B & FEDem o E1E (B]%)

| | | %$EDemo
CECCEEOCOECOEEOEO00O00  Crreesz
JF#5 A GPT... i Bt £

45 55T H

<SDK>/tools/windows/RKDevInfoWriteTool*
fi# ERKDevInfoWriteTool-1.3.0.7zf5%%%, PANEBL AR, THRMHZS YaiH %
Rockchip_User_Guide_RKDevInfoWriteTool _CN.pdf,
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0] RKDeviInfoWriteTool V1.0.4 (3]
28 B0 XT

SN: rockchip20181015002Asn

WIFI: . % !

LAN: .

BT v BRRE

IMEI | =0 |
BEX1 E S l
BEX2:

LOADER

:39:05405 S
15:39:05 405 #EA3 0'15

=IN—"LOADER % &

4.6 BS54 T H

T E R efuse/otp544.

o SDK #&fit Windows &4 T BT TAZHR H%:

<SDK>/tools/windows/SecureBootTool_v2.2
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Basic Functioen Mdvanced Function
i Generate Key Pairs (1024 ()z0as (@) 2048 pem Sign Loader
! Load Kew Chip: 3308 et Sigzn File

Sizn DDR File
Sizn Firmware Clear Info
Sign Hard SHA:little P3S:enable Chack Sign File

Ein2Fem FPemZ2Bin

o SDK #2ft Linux ¥4 TRM T TEMRHE%:

<SDK>/tools/linux/rk_sign_tool_v1.31_linux.zip

rk_sign_tool_v1.3_linux$ ./rk_sign_tool

rk_sign_tool is a tool signing firmware and loader for secureboot

usage of rk_sign_tool v1.3:

CC <--chip chip_id> //select sign options by chip

KK [--bits default=2048] <--out> //generating rsa key pairs

LK <--key> <--pubkey> //loading rsa key pairs

SI [--key] <--img> [--pss] //signing image like boot uboot trust

SL [--key] [--pubkey] <--loader> [--1little] [--pss] //signing loader like
RKXX_loader .bin

SF [--key] [--pubkey] <--firmware> [--little] [--pss] //signing firmware 1like
update.img

SB [--key] <--bin> [--pss] //signing binary file

GH <--bin> <--sha 160|256> [--little] //computing sha of binary file
¥r*&Fxx*rk_sign_tool XX -h to get more help******

T HAf# 2% H 3%/docs/cn/Linux/Security/Rockchip_Developer_Guide_Linux4.4_SecureBoot_CN.pdf %544
T EfERAA,

4.7 btk anTHER TR

TR R ISR TR, % TR T:

<SDK>/tools/windows/programmer_image_tool X
<SDK>/tools/linux/programmer_image_tool
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PS D:\Rockchip\vs_projects\programmer_image tool> .\programmer image tool
NAME
programmer_image tool - creating image for programming on flash
SYNOPSIS
programmer_image tool [-iotbpsvh]
This tool aims to convert firmware into image for programming
From now on,it can support slc nand(rk)|spi nand|nor|emmc.
OPTIONS:
-i input firmuare
-0 output directory
-t storage type,range in[SLC|SPINAND |SPINOR|EMMC]
-b block size,unit KB
-p page size,unit KB
-5 oob size,unit B
-2 2k data in one page
-1 using page linked list
-y show version

Fekas BRI B
o BERBIEEF] emmce

./programmer_image_tool -i update.img -t emmc
o B4 Z] spinor
./programmer_image_tool -i update.img -t spinor

FH2HAVAS#E T EHS user_manual.pdf A%,

4.8 PCBATN T H

PCBA R T E A T 85 B B~ g AR rh s B 51 7= ShIohRE RV GF IR IR S AR P~ 30% ., H TG R
(LCD). JC&k(Wi-Fi). B % (bluetooth), DDR/EMMC f£fif, SD F(sdcard), USB HOST. #Z$#(KEY), I\
EHL(Codec)FEMIHIH

JXEEMERI B A 5E B s IR 3R, T4 M4, DDR/EMMC. PAUK N B 2RI, 125
SDFf. USB HOST. Codec. HNFFHMIRAITH .,

PCBA T EAF:
<SDK>/tools/windows/RKPCBATo0o1l V1.0.9.zip

HAKPCBATIRERC B M fEHIN, 1§55

/tools/windows/RKPCBATool_V1.0.9/Rockchip PCBAMIXIT % $67_1.10.pdf
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T8 PCBAToolRockehip Electronics Co. Ltd) V1.0.9
=8

=] ® =

X750 K27 #RRE -

(B zh#iR) SDFEIIR, EHRIESDF B zhilliR BEEE

wififllif Bzl =

B, Bzhili i

DDR ik A 2R gf R

HEIR 8zhilliR MACHBE:

PDM Micilliz Bzhi Wifi MAC:

EMMCHIl it B 2h#lis, | BT mac:

RTCH iz 8 sh iR

(Bzh#iX) Usb Hostif, i81K. . . Bzl | BB (F2) |
Led/T #il3i& NI HR -

IRCUT i AT [ T4 it ] "F—E(FS)]
BE TR NI @il | [FEEES)

= NI <! Camerafiiit
| — — Camerxalliif;
4.9 DDRJFHZIIA T H

I TADDRATRE P4 2, HE A R AR S5 s 1 [ -

<SDK>/tools/windows/DDR_UserTool_v1.41.zip

i BFCROORAFIGITIE v1.4 — .
Wt MRS 4 \RK3326 & PX30 & RK3326S & PX305S\1GB DDR3(AH1--CSEHT-~H14)
FENE et [] []

R AR RTFNTE R
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4.10 eFusek:H T H

FHTeFusel6¢E i& A T'RK3288/RK3368/RK3399/RK3399Pro % -4,

<SDK>/tools/windows/EfuseTool_v1.42zip

UNEN Fr{#i FH eFuse J3 A SecureBoot HHE,
AR B3, PUB{HIE VCC_EFUSE 7F Mas

TEPRIEREHE R A R, R eFuse %85 B, Kernel

kRom IR NEHAREMH,
- PLL_AVDD_1V8 P18
FB1101 PLL AVDD 1v8
N 1 mmz .[”7P1? PLL_AVSS
_0V9_S30
LO402 250mA25% AD23
-
g VCCQEFUSEO—————— EFUSE_VQPS
600R-100M
2
VCC_1VB_53 0——1 Y Y'Y
L0402 250mA25% e—
c1105 _| c1104
100nF ~| 1uF
cczm ——c0201
X5R
mv 6.3V
u1101
VCC3V3_SYS RT9193-18GB VCC_EFUSE
T , gor s T
IN ouT
c1110 2 c1111
| a7uF r1106 Il GND 4.7uF
C0603 1 2 3 4 C0603
o X5R Ay EN il ] cinz X5R
1o 5% 100nF 10V
C0402
e ol X5R =
| ((EFUSE_VOPS_EN_H 16v

i /Tools/windows/EfuseTool_v1.4.zip, ik -3 A MaskRom JR7Z,

s, TR B update.img, B¢ Miniloader.bin, 5 712

4.11 BT H

AT I fERE E

a1T/78” RS eFuse,

<SDK>/tools/windows/FactoryTool_v1.76.zip

4.12 53X B T H

T Paramter.txtHF 7 X B2k T A

<SDK>/tools/windows/ParameterTool_v1.2.zip
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backup
OEm

rootfs
userdata:g... Ox18B400000




5. Chapter-5 SDK#X {12244

5.1 SDK LfEHa#/r4l

—/MEMLinux SDK T2 H 5% & Ebuildroot, debian. app. kernel, u-boot, device, docs. external% H
Fo KHmanifesCREHCE, Hrepo LEREMENHRHE T HRSN M git T,

o app: fFHEEMNAHAPP, FEE—LEN FDemo,

o buildroot: fFJi¥ Buildroot F & HIFR 2SR,

o debian: 7#/X Debian &R X RS,

o device/rockchip: FEHUE T ARIRBL B PAN — L9z FNFT 0 ] 4 rBHA R S
o docs: TFHUBRIITRIES R, LinuxRFITKIGH. OHFEHERE Y%,
o external: fFIEE = AMHXGE, WGFEER, B, 8%k ML, 225,
o kernel: f#/i} Kernel FF& KT,

o output: FHREXRAERNEFEE. WIFEE. XML, EVIRGEE,

o prebuilts: 1FIHEE X gwiF T HIE,

o rkbin: TF/iX Rockchip FH2e —#lF1 T H,

o rockdev: TEigmiEmEHEH, SEFREEERES] output/firmware o

o tools: 7/ Linux f1 Window #ER S N H T HE,

o uboot: FFIRET v2017.09 MiA#EfTH A U-Boot R4,

o yocto: TFAXYoctolT & IR SRS,

5.2 SDKHEA

J8 A Linux SDK H i E 8 £ 7 A LM Linux & 1 TR (Distribution), &ATHGEETRATH H1E Linux EH_E#
FRARE RS, A P ISE R ILinuxR M ER A AR R, Linx ZATIRITEAZ /24, F
MIIREFF 2R R A DRSS RIRAZVNUR G, LR ERA R Debian R 48, Al EHI{L
Buildroot/Yocto' 2 K R Gt

ET P RGNER A AR RFERIGRE, BAERRAENNTHNT:

5.2.1 Buildroot 55t

Rockchip Linux SDK fJBuildroot&%t, HEE THT Linux AR L HAZINSMARESG, WKah, T
H, NMH#FAL, Buildroot & Linux “F& _E—MFRIRA S Linux R4 HEIHTENESR, A Buildroot
& H Makefile JIAH1 Kconfig FLE XA HY, RIIE Buildroothit &, ZwiFth— N eBin] IEHERE
FIH1As Eiz17H Linux RS,
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» root filesystem
image
Open-source components
(from http, ftp, git, svn, etc.) >
kernel image
Ernbfadded Linux
build system i
In-house compaonents image(s)
(from http, ftp, git, swn, etc.)
T > toolchain

configuration

[%]1-1 BuildrootZm i HE &
Buildroot A A R LA

o JENIERE, ARARREN;
o JIERIZRGRIEIAG, RO TIREIEE, HS LT
o RREARAFAMNEE, 77 EERDITA,

{8 FH| Buildroot 1 project F 44 L2 Openwrt, FIAER, HERIEHAVE G AT DAHILEREE16 Mb SPI
NORHIEEHI#R [, RAEAZEEZRIAI, X215 T BuildroothIfE k., 4™ Buildroot THEAE
— A git4E,

Buildroot {# F kconfig 1 make, —defconfig BLEXFR—H BSP X #+#,

Buildroot A AE&Y FEAEN, M TREE EAACKRER TR, XS HRIFE A, AR Yocto
ANFIEIHITT o

Buildroot/z Al 8 £ 2T L RI4EF IR S,

5.2.2 Yocto

Yocto 1 Buildroot =, Z—EWEMAXRSEN TH, EE2WNENXETERAM,

Yocto TAEEEI— MM E (meta) SRAE, LRAIEMEATRL, BREMATEINE, ANEHT
#I Rockchip S F, B T24E Eweston, AHIERENZEH T HI debian, [RIAER A ZRALHIRY
nodejs, FEXBZAKIEHETG S, THERERS, SDAMA 2= HCRBERE github b, XFERIHLHILRUE T
FATTAT MBI S F B TAERER, MY ANME, MHEtBuildrootR%E, Yoctof HERAVZRIFNLAI, b
W = AR RS, BN, SN E R FRVPNRILE,


https://git.busybox.net/buildroot/
https://git.busybox.net/buildroot/tree/configs/beaglebone_defconfig
af://n1580

. Openembedded Architecture Workflow
”E*‘tfeat"‘ Local SCMs P

I'OJ_EC . Projects (optional) Upstream Source Output Packages
Releases Metadata/Inputs Process steps (tasks)

Build system . Qutput Image Data

Package Feeds

.rpm

Source Mirror(s)
Generation
Output

User
Configuration Source
Fetching
Metadata
Analysis for
Patch package Image SDK
Application s P:)':tl':’g :éus Genaration Generation Generation

elationships

Machine (BSP)
Configuration

Policy Configuratio
Configuration [ Compile / ka
Autoreconf Gen eration

as needed

Application
Images Development
SDK

[Z]2-1 Yoctodw IR HEE]

Yoctosg2 —MEHE RIGIERS, 7V Hshell HIPython KRS ARG . B, ZRGEE
HXESME R, REFREE LK T YoctolIEE, WEEEUNSHHRL

Yocto
Rockchip Yocto

Yocto stable branch

HBMZARGEZE XTI, Z4rH A& ZUOTZREI N P

5.2.3 Debian

Debian 2 —#5g 4 B IO T2 T8 A& A1) Linux $0ERGUEEEDebian 5 K40 T :

¢ Debian /& H KM

Debian 2 H B AT BORARSEEAERR, HIG 04 RAF100% H H. B DMAEREB A, &
o, PAN KA, KFA] DT Rockchipt & Debian R ST T IR &

e Debian /2 — T LinuxfE HZ 2R IER S,

Debian /2 — N IZH TEMEHRERS, HAEMCEUBELRITIEN, MRS aS. B
19935E IR, BRVRE AR SRR P IEZ, BTV MRS BEREOARE,
Debian JT& A\ R R AT REAE HAE an A HAPUN TR A LR it 22 2 ST

o Debian BA ) {ZE S,

REBWEEEIRTF Linux PRI, Y B AR ATCIETR LR S A SCREN, i mT i % A AR A3
2. HHiRockchip RK3588/RK3568/RK3566/RK3399/RK 32885 F B A& HL H 7 4%,

* Debian 2 fH-FEHTEHT,

Debian PATEH AT RN AT AT R E 4, A, ISR RARARE T — KR
A, Rockchip H i . MDebian Stretch(9) £ £ Debian Buster(10)F1 Bullseye(11)ii A

o Debian /2 2 H MR A TR AR FI Bt

W2 AEHZYOUR Linux Z1ThRk, )40 Ubuntu, Knoppix. PureOS. SteamOS PAM Tails, #FIESEE T
Debian {EAEATIER 5 Al, Debian #2688 TFE TH, K& N AERATAFGERE B O RV
BIRY & Debian R4Z RV AEL

e Debian i HZ—" X,


https://www.yoctoproject.org/
http://opensource.rock-chips.com/wiki_Yocto
https://wiki.yoctoproject.org/wiki/Stable_branch_maintenance
af://n1589

Debian AUZ—4 Linux B{ERGE, IZH A HR B ARS8 208 L RE, RIEEAZE—1
R REARGUE R A, thA] DUSCN Debian #HX A — 5,

Rockchip & fillik f{)Debian Rt /& 1 i ShelIHI AR IA FIER B E#E Linux Debian&Z I ThiiES, ZmiAlZe3E1anNd
Rockchipf LA HR1E R S,

HETZRG L EE R ARG, B2 RGBESE, - ihA B AR H TR R,

5.3 SDKARFHE &

SDKIRPHEEZ-1FR, MWTRELDNENE. AE. E. MHEEDNER, FRRABINT:

o BEHETERMARSES), BootROM, U-Boot, ATFEHHX:EYF;,

o NIZEFEZHLinux Kernel WARESEH, Linuxt? @ —MNFREIRIERS, Rockchip & HYLinuxi%
IDAFRERLinux4.4/4.19/5.10 K%, Rt NEEHE, HEEH, MRS,
FEREN Linux NWEE LSRR, 4 CPUE., %&fFE. NE. V0%,

o EENM—EIRARXRS, HYTHHEEZER, O8TSMARGEME, KE=FFEEFEX
R, XN ZERREEAPIHE, RGUEHIE AN & # 7] AL T Libraries RHIAPUT & HT 1M A

o NMHETEREIMEIRN = RHINRENR L HIBHE, TE - ERGEMENE = TEFER, TRE
AT DA R SEBLE RN R, $RIERSGSMEE DAL,

k| S B=ZRNASY &
KE | EHE= RE rofs
RRE

RENA  ZREER N AR BRI | GPU Demo

Alsa

Glibc | Libdrm | Gstreamer i . |B=HESRT EBE
Pulseaudio
. . . RKISP
RGA MPP | Rockit | Libmali | RKNN RKAIQ TEE | RKWIFIBT
Kernel Kernel Kernel Kernel Kernel RTIZ
4.4 4.19 5.10 6.1 Mailine Kernel
REE o _ _ _ _ _
SRR RARBIREN MRS NPUIRS) | ISPIRES  USBIRES RKWIFIBT ...
Uboot Uefi
_ BootROM Preloader
Ba
Trust

[Z]3-1 SDKAXAFHEHE
SDK A&t AahinifE s A%t LIRS /RN — MR, TNHE linux RS SR :


af://n1613

linux app

A 4

rootfs

\ 4

kernel

\ 4

/—> uboot

preloader

BootROM

A 4

A 4

trust

TiHA:

AP 1 MCU WEFERE S — 1 BOOTROM, #4t LHIN/ 21217 BOOTROM fil, AJ5
BOOTROM RIS AR MAME A7 i #8 I IN%L Loader 11,

Pre Loader HA{H 3 : miniloader (JEFFJH) , uboot spl 1 loaders

5.4 SDKITF & ke

Rockchip LinuxZ&%i &3 T Buildroot/Yocto/Debian 524t, M%HET kernel 4.4/4.19/5.10H %, £% ZFAR[H
FEEESITAIISDK, A AL TASDK, AR Sl 22 G A N I,

A O Aduhl

---------------

msimR (O TaERS | st

0 s 0 il

El4-1 SDKIF & ke

B4R, TR T DORE BRI AR AR, fEA I PRIE #Rockehip Linux RFEHTT A M SR IR
1o PRI ERA N NI :

o MAERGTNK: 15 NEMAIMGIERT, FRAMBTRIZEREBHET R, WIEVIESIRETGE
1, RS, THES, HESDKIHFLinudRERFAIME M, FHOURMLinuI S N T A
BEHE, HABIIMacOS, WindowsZF RS A 37HE,

o PEEIIFINE: MRS ELENESMRAEM T, HEWSDK R MIEEE,

o IEFRRAS: AR, FEIRERIEB TR, RN M AR, 1 USDKIE AT
P HMNREL L,

o RNEFEMAD: EELERAE, TEL S epo TEMHFHE FEIFMAM, PEUSDRI,

o AGUEM: FERET DARIEFEREEAR T, F=iE X, EflU-Boot, Kernel&ZRootfs, UL SDK
&,

o ZMIESITH: NHEFRARG, EE 5 RVIGHAHRNENE, MeEPITHEmS, fiE%
RS G 1% DA N G TS BRAE T, HE—P A TEWSDK il £ 1,

o BSRIFIBAT: ARG G, BN BURRRIGIT BT Em s, H—PNBERSDKE
HEH,
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6. Chapter-6 SDK J &I 545

6.1 fitiA

AT FBEANE T WA E A HIFE B R 13 PR SR 9 1% Rockchip Linux SDKIFEXAS, X4 A1SDK R X ELinux¥k
B NRmIFRIHAT 00T &

— MR AT RS B S Linux iS5 a8, PCHTEFRREPFR, ST A RSN T EIFTR,

o Linux R55#8 BN R XGRIFING, AT ARBRS. BEHT RERIE TIRIFER S .

o PC fll Linux & et =2 P, HZ2dEPuttysiMinicom, 18I ML IZFE 8 E] Linux ARG A8, #HIT
G, SARSRITT R IR,

o PC @It H A USB 5 B EGER:, IR mIFE ISR SRS 2 Bt fEtk, KRS
MR,

LinuxfR %5 23

Ethernet

ERARTIES
Windows PC UART/JTAG ’
_— USB/Ethernet o

[
et

] FFRIMEHEH T Windows PC, SLfr EIRZ TAEHA] PATE Linux PC 52/, 40{# FMinicom A&
Putty?¥, F A BATIERE,

6.2 SDKJF- % iij 65 T1E

Rockchip Linux SDK AEFIFH SRR 0 TH T git @D BIATIRAE R, THA&E 7] DUER repo
XX git GFERTH R TE, 1252, UM SCER I,

6.2.1 ZHIACEgit TH

TEfE M repo ZHTIERCE — N HCK git (58, SNJSHAERIEARERIBE] hook KA AR :
o TR R git

sudo apt update && sudo apt-get install git

o MEMFER


af://n1650
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git config --global user.name "your name"
git config --global user.email "your mail"

6.2.2 ‘AL Brepo T. H

repo 72 google A1 Python AT KA git FI—MHA, FERZARTE. BHIERTCE,
TIRALH R LA ~/bin 0 E, &P BATOIEERTTE H %,

mkdir ~/bin

cd ~/bin

git clone ssh://git@www.rockchip.com.cn/repo/rk/tools/repo
chmod a+x ~/bin/repo/repo

export PATH=~/bin/repo:$PATH

BRUA_E77 0N, AT AE A 40T an 4K HL repo
o [EAMMIX, B MGooglefifguli sk NEirepo T A

mkdir ~/bin

curl https://storage.googleapis.com/git-repo-downloads/repo -o ~/bin/repo
chmod a+x ~/bin/repo

export PATH=~/bin:$PATH

o [EWNHIX, W MNIBEEIREE G SR TN #repo LA :

mkdir ~/bin

curl https://mirrors.tuna.tsinghua.edu.cn/git/git-repo -o ~/bin/repo
chmod a+x ~/bin/repo

export PATH=~/bin:$PATH

6.2.3 SDK 3KH{

SDK 3@ Id Fi MU A TR 55 as it AN AT . &0 OB OB R B T SDK, R[22 SSH AHHMEA TR
FAVANIERAN, RGBUGRIAT A RS, KT IO ARSS 4 SSH AN, EE%
ARSLETTSSH A HFREA,

6.2.3.1 SDK F#m%

Rockchip Linux SDK A] PUEBCEIAFAS 6 F, HAIRK3588, RK3562, RK3566. RK3568,
RK3308, RK3288, RK3326/PX30, RK3399, RK3399Pro. RK1808%, X FARRISAEANERIESE
—ERRERNAR, FRE NEIRRERN SR CAZRSR G, WAL FEEOAFZERR
X

SDK f# AR XML B B AR NERT RS A S,
ESEACE WSS 8

EPRIHR B N E, JREATROEFR TR SPERALT TAE B R BT E 28R . #laa R
BAER TR 1 /DN BRI R RESE L.
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6.2.3.2 SDK iS40t

TR P RIEIREL SDK TR, B M BOR B HE SR A MR SDK #1464 tl, THA& & AT LA
XA, RIS SDK AMEARa RGN, xR ESEIRIR, 5181 repo NEITRIDZE —
B,

TESE AR SEE T E A R 4 0 i R R,

6.2.3.3 B EPTIC S

AR ARATIIOEE TR xml BATER, HUNRK3588: A BAAT RN :

.repo/manifests$ realpath rk3588_1linux_release.xml
filan : FTENRIRAR 5hva . 3.0, HEHTHEIN20230920
<SDK>/.repo/manifests/rk3588_linux_release_v1.3.0_20230920.xml

B RATRAT IR A TIEE TREXCARIDIEE, 2% TREE%, [UIRK3588FEE /7 IRUIT:

<SDK>/.repo/manifests/rk3588_1linux/RK3588_Linux5.10_SDK_Note.md

<SDK>/docs/cn/RK3588/RK3588_Linux5.10_SDK_Note.md

6.2.3.4 SDK T

JRERIT R RIRYE FAE & FUE AR ATRE R, @i an <R 55T,

.repo/repo/repo sync -c

6.2.3.5 SDK [v1] i iz 1ot

Rockchip bug #4t (Redmine) 4 7 BHEFIIFIBIZ P IR, D5k 7 H P MBI R SARE, T3 EXT7 A
IERER, (ERRALIERE NI B &, 542 SDK [, BREORIAE, HoRE 5 A] DR A2 F It Bug
A5t b, Rockchip SRS = NIRRT % ACPRAIERER, BHZ RN, 12 S0ky
<SDK>/docs/cn/0thers/Rockchip_User_Guide_SDK_Application_And_Synchronization_CN.pdf

o

6.3 FF IR IE IS
6.3.1 HERS I RN

FRATHEFE(E F Ubuntu 22.04 5 SRR R GUE T4, HAMAY Linux kAR BT RE TR B0 4K (- G A0RE 1 8
B, BRTRGEERSN, A H M7 K,

BEAFER: 64 MRS, WRZRIAT 40G, WREHITZ MR, HFHEH KB ZS .,

ERPFZESR: Ubuntu 22.04 BUHE SRR R4
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6.3.2 ZHEPERI T HEE

R an TR TR AT RN, AT DA DA P B2 e 4w 1 SDK R 2 i M T B,
FEFHAN N apt-getan & 248 G SR E A R 0 FE R TR, :

sudo apt-get update && sudo apt-get install git ssh make gcc libssl-dev \
liblz4-tool expect expect-dev 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-aarch64-1linux-gnu libgmp-dev \
libmpc-dev bc python-is-python3 python2

I

Bl
AL IEH T Ubuntu22.04, HABRMCAIE IR 2248 (LA FRR N R 22 e a2, dmitiB e
B, PTDMIREEER, MR, H:

o pythonZ K% #Epython 3.6 52 PA_LRiAS, AL PApython 3.6 4431,

o makeZ K% %E make 4.0 52 PA_ERRAR, AL LA make 4.2 41,

o 1z4BRZHE 124 1.7.3 N DA ERRA,

o JRIEYoctoFF B VPN, gitikH CVE-2022-39253Z RN T,

6.3.2.1 KA AT P python A

KB ENA python iRARTT LM R :
o & FEAM python kA

$ python3 --version
Python 3.10.6

RN e python>=3 6iRA R,  RIE R 724
e F%% python 3.6.15 HihA

PYTHON3_VER=3.6.15

echo "wget
https://www.python.org/ftp/python/${PYTHON3_VER}/Python-${PYTHON3_VER}.tgz"
echo "tar xf Python-${PYTHON3_VER}.tgz"

echo "cd Python-${PYTHON3_VER}"

echo "sudo apt-get install libsqlite3-dev"

echo "./configure --enable-optimizations"

echo "sudo make install -j8"

6.3.2.2 Ki s AIFHE F ML make FiiA

@ A TR FALAY make IRATTIEANT

o FEEFH] make iiRA
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$ make -v
GNU Make 4.2
Built for x86_64-pc-linux-gnu

o FZk make 4.2 HhRA

$ sudo apt update && sudo apt install -y autoconf autopoint

git clone https://gitee.com/mirrors/make.git
cd make

git checkout 4.2

git am $BUILDROOT_DIR/package/make/*.patch
autoreconf -f -i

./configure

make make -3j8

sudo install -m 0755 make /usr/bin/make

6.3.2.3 KiEBEMFAL TN 124 A

KrEFTHR TN 124 IATTEINT :
o AT 124 A

$ 1z4 -v
*** 174 command line interface 64-bits v1.9.3, by Yann Collet ***

o FR 1za WARA

git clone https://gitee.com/mirrors/LZ4_old1l.git
cd LZ4_old1

make

sudo make install
sudo install -m 0755 1z4 /usr/bin/1z4

6.3.2.4 KA AR FHUN git A

o MEFH git AR

$ git -v
git version 2.38.0

o AR git FARA

$ sudo apt update && sudo apt install -y libcurl4-gnutls-dev

git clone https://gitee.com/mirrors/git.git --depth 1 -b v2.38.0
cd git

make git -j8

make install

sudo install -m 0755 git /usr/bin/git
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6.4 Docker¥pBafs it

BT R B POESE R B R A ADT A R A T, BAT IRt T2 X GwiEdsDocker5ifg, DAMERF
A DAPRIEIUE,  MITZE RE S 13 A AL TN TR,

fEFDocker A i/, AIZHZUNF SO THRAE
<SDK>/docs/cn/Linux/Docker/Rockchip_Developer_Guide_Linux_Docker_Deploy_ CN.pdf,

CRIER RGN
RAThRA Docker JiftA EALY)IE27 [ 8
ubuntu 22.04 24.0.5 pass pass
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)

Dockerf#{% ] M\ HE Docker (% $REX,

6.5 58 X ik THEE T4

Y% FRockchip Linux SDK H i { £ Linux PCINE Fgmi%, BATAER M T Linux YA X mi% T B A%,
prebuilt H 5% N T H 5% ZU-BootflIKernel £,
EARRootfsTHZH S B A M T HEE, s& A% =5 TEEHTHRIE,

6.5.1 U-Boot Nz2KernelZwiE 1. HiE

Linux4.4/4.19 SDK:
prebuilts/gcc/linux-x86/aarch64/gcc-1linaro-6.3.1-2017.05-x86_64_aarch64-1linux-
gnu/bin/aarch64-1linux-gnu-

Linux5.10 SDK:
prebuilts/gcc/linux-x86/aarch64/gcc-arm-10.3-2021.07-x86_64-aarch64-none- linux-
gnu/bin/aarch64-none-linux-gnu-

XA

Linux4.4/4.19 SDK:
gcc version 6.3.1 20170404 (Linaro GCC 6.3-2017.05)

Linux5.10 SDK:
gcc version 10.3.1 20210621 (GNU Toolchain for the A-profile Architecture 10.3-
2021.07 (arm-10.29))
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6.5.2 Buildroot T. H5%

A RGBTV, TN IFEIAERTACE, [TEAIRK3588, HAZ X GiE TEA T

buildroot/output/rockchip_rk3588/host/usr HE F, FHEWR T EAbin/H R

aarch64-buildroot-linux-gnu/bin/ HXIZNINFEL &, EIEHRHITHINEEINFZ & IIHA:

source buildroot/envsetup.sh

cd buildroot/output/rockchip_rk3588/host/usr/bin
./aarch64-1linux-gcc --version

HE 2FTEIIN ME R
aarch64-linux-gcc.br_real (Buildroot linux-5.10-gen-rkr6) 12.3.0

ERFEHACT G EURARR TRESE, AT
BRSPS, LinuxRSS a3 AMNEIERE MK, A DL N EgR RN 7,

VNI

buildroot/docs/manual/using-buildroot-toolchain.txt
buildroot/docs/manual/adding-packages. txt

6.5.3 Debian 1. H5%

i F dockerf/l #8%f, gecEBl# dpkg-buildpackage A TAHRYREE,

6.5.4 Yocto 1. EHLi%

SEUH:

https://wiki.yoctoproject.org/wiki/Building_your_own_recipes_from_first_principle

s#Adding_new_recipes_to_the_build_system
https://docs.yoctoproject.org/dev/dev-manual/new-recipe.html

6.6 Window PC JF R FIts

6.6.1 JF & 1T K%k

o EHF B1T%%E Vim, Notepad++E4mia kT,
o R Virtual-Box ($EBLRE RUT R IRBEII K AF)
o NE{ XShell6 (FRALinux RS R H)
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6.6.2 Rockchip USB IRz 4%

FRVARME:, FEHFIREYIHLZE Loader B 802 Maskrom #x, FE %% Rockusb X5
A REIEHIRBIR A,

Rockchip USB JX %225 B 17 UAE tools/windows/DriverAssitant_v5.x.zip, {5

xp, win7_32, win7_64, winl0_32, winl0_64 F#{/ERS,

TR PITT
S ETEEAENENS
wanss | wgangEnss |
L e
" Windows 22 _

IR L EX MR EYST?

E¥#%: Fuzhou Rockchip
E#3E: Fuzhou Rockchip Electronics Co,, Ltd

V| $EEEEEEE "Fuzhou Rockchip Electronics Co., [ ==() ] AZZ(N)
Ltd" BI8R{E(A).

@ SEMNIENEAEREENIEFRE. ZUfRFBraEniEdtlliesos

6.6.3 Windows %é55 T_EL{ii Ffl

Windows 2%t R BESR T B AT
<SDK>/tools/windows/RKDevTool/RKDevTool Release, FJFT Windows ¥ R &K, EHRY
foes . ELARIE A RS TH

6.6.4 HbnbfFH ks

TS % SDK B RIE I FIRS DR LG AR PEYIZS, BRI 7, B TIRERRIIT AR,
X ATRE AR RSO, AR, BRI, KBEREBIETT I,
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7. Chapter-7 SDKitA 3z B 3 i

Linux SDK HHi XM Linux4.4, Linux4.19, Linux5.10% RERRA, ff HrepokiE FSDKIH{H FHtag K& H
AR, SDKIE AR D BIFFEE R FEIGitE FEH, Fifidrepo T ERMMA EATTZ MR IRAFIR
WFEY, FPMHENGIHEERA B Q3 XRE 5 H,

7.1 SDK 44 0]

7.1.1 SDK tagfii & Mid

ARGt - RGIRA - TEAS - ke ATRA
FE4MLinux5.10 SDK tag’#y 1inux-5.10-gen-rkri
Hor:

e ZRHSi: linux, android, rtos%¥

o AGRA: Linuxf4.4. 4.19. 5.10%

o JEA&: [tlllgen. common, standard, ipc. A ZFREE

o RAGWIAS: Xt4MHalpha, beta, releaseffJfiA, XM fErkal, rkbl, rkrl

7.1.2 SDK & A S{ % an 4 HEE

Rockchip[1]RK3399[2]Linux5.10[3]1SDK[4]Release[5]V1.0.0{6]20220920[7]_CN [8]

WiRA:

[1]: Rockchip, WAFEW, RK PAIHFHI A2 A Rockehip H3k,

[2]: DR, DAL FRSG—KRE, HESEMSA ARREES ARG RS E SRR —E
WERAMPUES T, I RIZiER A (RK3566_RK3568)

[3]: Linux. Android. FreeRTOS %, H—1FEEKE,

[4]: AIEI, FonBintiss, 052 SDK, I,

[SIFA[6]: %A% (Alpha/Beta/Release) FIIRA S, IRASHFERE XA R: “Vnnn”, HA
FRV REERE, n BB, FTDEHRASHEE8THR, R 2 D,

o Alpha RAMV0.0.1 FF48, BIRGHNARIFENT 0, Ba— N EFEARAE IR & A L hns i g s
B

o Beta fiRARMVO.1.1 TR, BIPRFFE —(ET0 0, 28 AV ETFHEE SRR D REL B el &
HRERVES K EE T, 6= T HIEIERIR Bug B1E;

o Release fiRZARM V1.0.0 JF4h, F—NHFFRREKEN, FH  N5HE=EFS% Beta ik
YN8
[7]1: ZfAHH, 4i—MH 20220920 ixFitg =,
[8]: XAHESAEE, CN:FIX, EN:#Z
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7.1.3 SDKJL4a i 44 i

BRFA - AR - [HFRT7]+ SDK + fiRA S + %A H

21
RK3399_LINUX5.10_SDK_RELEASE_V1.0.0_20220920

i HH:

L B FREHRE

2. A LINUXS.10

3. HARmisg A HES, FORANET, WHRZEHSDK, LI
4. SDKIEGE L IRRA SARSAR A3 EL, IR s

7.2 SDK H L]

7.2.1 SDKOWAPE B

WRSDKAEH, AMUEGMH20HAGER, HRAGEEETR, EHHZE—NA/NE
V1.0.x), Z&FQAZEEIIIA (LA V1.x.0),

7.2.2 SDKEAAT

R AATSDKAIBEEZ M, =D~ TR IERSE

rockchip-patch

7.3 W5 AR S5 A% ) 2P SDK

GAfIHEEE Gitolite AR5 a8, FHT SDKARLHVE BG4, BASHU Ty

<SDK>/docs/cn/0thers/Rockchip_Developer_Guide_Repo_Mirror_Server_Deploy.pdf
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8. Chapter-8 SDK%# ¥ 15 HH

SDKHA[#Id make B¢ . /build.sh JIEARSEHITHICTREREL B A9 1%,
BARZ device/rockchip/common/README . md ZwiZ1 A,

T WPRSDKERX SEHTARRENIMIEAT, AL BRI B ARG IR0 JORRAR AT DARE LT CE AR
PEFE R IR ER, RN HEISIE =Y T RE NG T AR USDK, B BIXLES1E ), Al ARG

1TA% ./build.sh cleanall,

8.1 SDKImiEm Y A A

make help , fla0:

$ make help

menuconfig - interactive curses-based configurator

oldconfig - resolve any unresolved symbols in .config

syncconfig - Same as oldconfig, but quietly, additionally update
deps

olddefconfig - Same as syncconfig but sets new symbols to their
default value

savedefconfig - Save current config to RK_DEFCONFIG (minimal config)

makeEPRIZTT/2 . /build.sh
B ATIZAT . /build.sh <target> SRAWIFHIKIIRE, EMRATER ./build.sh help AEEIKGEM

Lo

$ ./build.sh -h
#HHHtH T HH## ROCKChip Linux SDK ######HHH#HHHHH

Manifest: rk3562_1linux_release_v1.1.0_20231220.xml

Log colors: message notice warning error fatal

Usage: build.sh [OPTIONS]
Available options:

chip[:<chip>[:<config>]] choose chip
defconfig[:<config>] choose defconfig

config modify SDK defconfig
updateimg build update image

otapackage build A/B OTA update image
all build images

release release images and build info
save alias of release

all-release

build and release images

allsave alias of all-release
shell setup a shell for developing
cleanall cleanup
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clean[:module[:module]]... cleanup modules
post-rootfs <rootfs dir> trigger post-rootfs hook scripts
help usage

Default option is 'all'.

8.2 SDKH L B

make rockchip_defconfig EARHRIKECE HAAGNT:

T2 <SbK>/device/rockchip/<chipset_name> H3%:

PreEfic B L]

rockchip_rk3588_evb1_lp4_v10_defconfig & T RK3588 EVB1 48 LPDDR4 H & Hk
rockchip_rk3588_evb3_Ip5_v10_defconfig & T RK3588 EVB3 47 LPDDR5 &R
rockchip_rk3588_evb7_lp4_v10_defconfig J&F T RK3588 EVB7 #48C LPDDR4 J &R

rockchip_rk3588s_evb1_lp4x_v10_defconfig &M T RK3588S EVB1 #4HL LPDDR4 F- &4k
rockchip_rk3562_evb1_lp4x_v10_defconfig & T RK3562 EVB1 480 LPDDR4 J &R
rockchip_rk3562_evb2_ddr4_v10_defconfig 1E M T RK3562 EVB2 4L DDR4 T &7

BOACE, BASIBERDIBOA—MIACE, AldE

rockchip_defconfi .
P- & id make lunch B{# ./build.sh lunch #H{THECE

FLANTRK 3562005

$ ./build.sh lunch

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

1. rockchip_defconfig
2. rockchip_rk3562_evbl_1p4x_v10_defconfig

3. rockchip_rk3562_evb2_ddr4_v10_defconfig
Which would you like? [1]:

HATHAERIED B rl i8I make menuconfig KL E S 1,

8.3 SDKE LM B

SDKAJJEIL make menuconfig #ATHISCALE, HRITJECAHMEZUIT:
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(rk3562) SoC
Rootfs --->
Loader (u-boot) --->
RTOS --->
Kernel --->
Boot --->
Recovery (based on buildroot) --->
PCBA test (based on buildroot) --->
Security --->
Extra partitions --->
Firmware --->
Update (Rockchip update image) --->
Others configurations --->

* Rootfs: XHEHRootfs AR R RA”, TEIXHA[IEEEBuildroot, Yocto, Debian ¥ AR
SFllE,

o Loader (u-boot): IX/&5 | SMEZMECE, EHE Bu-boot, FTHIMEMEHFEME FERIERS,

o RTOS: SENERSA (RTOS) WIECEIEI, & T2 SENERERI N A,

o Kernel: XBAIENZIAI, Ehli&EE B BB RN TR RALinux N,

 Boot: IXHEIEBoot 7 X X Fig .

e Recovery (based on buildroot): iX 3% Fbuildrootfrecovery MR L E, T REIMREM AN,

 PCBA test (based on buildroot): JX/&—" & TbuildrootfJPCBA (E[l|FLESHRZHAE) MTAFAIR A HED
H,

e Security: Z2MREIF/E, & Secureboot}F/E /7. Opteef7 i /7. FEKey o

» Extra partitions: F T-HECEFIMI 77X

e Firmware: 751X 5 fic & [ R 1R 10,

« Update (Rockchip update image): F Bt B Rockchip 7 F& [&] A [ T,

e Others configurations: L AERSMYHEL B LI,

J#IL make menuconfig EEE FMEITRML T — M E T AR P FLH SR FEAAC E S AMEDT,

BLESER)E, {HF make savedefconfig i RIFIXLEAIE, IXFEEHILgmIEmt SARYEIX L5 BRI
/??O

18IS A b config, PIIEFEAFRootfs/Loader/Kernel FACE, A TEMERILYmZE, IXAERIAT AR G HERE
FIRC & RS A DA R R e B9 75 Ko

8.4 SDKIEAS Rt &

AJJ@IT source envsetup.sh SRIZEANFESAHIERRERIALE.,

$ source envsetup.sh
Top of tree: /home/wxt/1linux-develop/rk3562

You're building on Linux
Pick a board:

rockchip_px360_32
rockchip_px30_64
rockchip_px30_recovery
rockchip_rk3036
rockchip_rk3036_recovery
rockchip_rk3126¢
rockchip_rk312x

~N o 0o WON R
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8. rockchip_rk312x_recovery

9. rockchip_rk3288

10. rockchip_rk3288_recovery

11. rockchip_rk3308_32_release
12. rockchip_rk3308_b_32_release
13. rockchip_rk3308_b_release
14. rockchip_rk3308_bs_32_release
15. rockchip_rk3308_bs_release
16. rockchip_rk3308_h_32_release
17. rockchip_rk3308_recovery

18. rockchip_rk3308_release

19. rockchip_rk3326_64

20. rockchip_rk3326_recovery

21. rockchip_rk3358_32

22. rockchip_rk3358_64

23. rockchip_rk3358_recovery

24. rockchip_rk3399

25. rockchip_rk3399_base

26. rockchip_rk3399_recovery

27. rockchip_rk3399pro

28. rockchip_rk3399pro-multi-cam
29. rockchip_rk3399pro-npu

30. rockchip_rk3399pro-npu-multi-cam
31. rockchip_rk3399pro_combine
32. rockchip_rk3399pro_recovery
33. rockchip_rk3528

34. rockchip_rk3528_recovery

35. rockchip_rk3562

36. rockchip_rk3562_32

37. rockchip_rk3562_recovery

38. rockchip_rk3566

39. rockchip_rk3566_32

40. rockchip_rk3566_recovery

41. rockchip_rk3566_rk3568_base
42. rockchip_rk3566_rk3568_ramboot
43. rockchip_rk3568

44, rockchip_rk3568_32

45. rockchip_rk3568_recovery

46. rockchip_rk3588

47. rockchip_rk3588_base

48. rockchip_rk3588_ramboot

49. rockchip_rk3588_recovery
Which would you like? [1]:

FEami%#£35 rockchip_rk3562

ARG HATRK3562HBuildroot H 5%, JFARE AR B 4 12

8.5 & Halgmi%

N TR R EN (SDK) R EFERENAIETT, BRI EHATEEZ ATRIE =Y, XA
A] DUBE S i FE I FR A M R R B g PR AR 15, R [H RO SRIEE =Y ml REANIE F T ThRASISDK, 2278 FHIX L5
BErEY), nl DAE#ZI21Ti4 /build.sh cleanall,

HEN TR E ST PU R an % B 3 52 U A A4 -
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./build.sh all # HZiFEHEHAR (u-Boot, kernel, Rootfs, Recovery)
FEEEHMIT . /build.sh ./mkfirmware.sh HATEIHITE

#
./build.sh # fmIFEECEY (u-Boot, kernel, Rootfs, Recovery)
# fIfupdate. img7eREA-HKE

# AR EEEHFAERE out HR T

ZRINSE Buildroot, AJ DUEIT I BEIFIHATE RK_ROOTFS_SYSTEM 5 A[F rootfs, RK_ROOTFS_SYSTEM H
AIAIE =R RS buildroot, debian, yocto .

FEANFEZE debain A DA DA N i 2 7 4E Ak

export RK_ROOTFS_SYSTEM=debian
./build.sh

8

RK_ROOTFS_SYSTEM=debian ./build.sh

8.6 A% %

8.6.1 U-BootZi Pk

HEASDK TR, BITUI Nan I TYR1E:
<SDK>#./build.sh uboot

BRI SR %5 % SDK & A SR w1 e
8.6.2 Kernel%ii¥

HENTAE H AR H AT A R a2 B 8h 72K kernel B4 13 M 4T,
<SDK>#./build.sh kernel

BRI GRIES 5 AT BB Quick Start g1 15AH,
8.6.3 Recoveryii¥

TR E ST AR a2 B 8585 Recovery HIZR 1M FT .,
<SDK>#./build.sh recovery

Ymi% 5 1E Buildroot H 3% “output/rockchip_rk3562_recovery/images £ i recovery.img,

Tt recovery.img 2 EA, LMK Kemnel H, Recovery EHREMHHTHAM, Recoveryd
FHTERI TR T
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<SDK>#source buildroot/envsetup.sh
<SDK>#cd buildroot

<SDK>#make recovery-reconfigure
<SDK>#cd -

<SDK>#./build.sh recovery

IE: Recovery;2dENFEIIIGE, HLERNILEANSIRE

8.6.4 BuildrootZii¥

HEN T A2 H AR BT A N2 B 8h 52K Rootfs FYGm1F M Tl
./build.sh rootfs

Y% S5 1FBuildroot H 3% output/rockchip_rk3562/images N4 FEIFSINAIE, BRIAE Frootfs.ext4
i 5av
Bk R] 2% BuildrootJ T & X455

<SDK>/docs/cn/Linux/ApplicationNote/Rockchip_Developer_Guide_Buildroot_CN.pdf

8.6.5 DebianZii¥

./build.sh debian

% %51 debian H 3% ALK linaro-rootfs.img,

LUHIE Y STV e e P S D)
sudo apt-get install binfmt-support gemu-user-static live-build
sudo dpkg -i ubuntu-build-service/packages/*

sudo apt-get install -f
EKA] 2 # DebianFF & XS S%

<SDK>/docs/cn/Linux/ApplicationNote/Rockchip_Developer_Guide_Debian_CN.pdf

8.6.6 Yocto ¥

HEANTAR H SRR E FPUT LN an < B 31581 Rootfs [94h1% 4T :
./build.sh yocto

YR1EJ51E yocto H 3% build/lastest NA2JX rootfs.img,
ERIANF P 2B SRR root, Yocto 25 BIEZS% Rockchip Wikis
FAQ:

o _bmEIEANFGEENN T R


af://n1996
af://n2002
af://n2009
http://opensource.rock-chips.com/wiki_Yocto

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.

FRRORTT T

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

FE S setup-locale-python3

8.6.7 22 X ik

8.6.7.1 SDK H 5%t N B 38 X i

SDK prebuilts H E B R X 4bE, 1F:

H % B
prebuilts/gcc/linux-x86/aarch64/gcc-arm-10.3-2021.07-x86_64-aarch64-none- gec arm 10.3.1 6403 T
linux-gnu Hik
prebuilts/gcc/linux-x86/arm/gcc-arm-10.3-2021.07-x86_64-arm-none-linux- gee arm 10.3.1 324 T
gnueabihf Hi%

AT AR itk T3 TR
X H

8.6.7.2 BuildrootP B33 X Hii%

AJJ@JYd source buildroot/envsetup.sh RIZE AR ERIIEERIEL B

$ source buildroot/envsetup.sh
Top of tree: rk3562

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

44, rockchip_rk3562

45. rockchip_rk3562_32

46. rockchip_rk3562_dictpen
47. rockchip_rk3562_ramboot
48. rockchip_rk3562_recovery
49. rockchip_rk3562_robot

Which would you like? [1]:

BRINIEFE44 | rockchip_rk3562 , AJGH#H ARK3562f/Buildroot H 5%, FFAAMHAREL SR,


https://webkul.com/blog/setup-locale-python3
af://n2022
af://n2023
https://console.zbox.filez.com/l/951Ob5
af://n2037

HH rockchip_rk3562_32 /232 BuildrootZ2Gt4m1%, rockchip_rk3562_recovery J& i K4m1%
Recoveryf&iit,

ELan iz rockchip-test A5, H M CHR IR AT :

3t buildroot H 5%
SDK#cd buildroot
o MHERFHEH 4RI rockchip-test
buildroot#make rockchip-test-recreate
o EE% rockchip-test
buildroot#make rockchip-testt-rebuild
o JHIBR rockchip-test

buildroot#make rockchip-test-dirclean
e
buildroot#rm -rf output/rockchip_rk3562/build/rockchip-test-master/

T B MR S = N, TR X FREIMNEH TS, FEATRK3562HA X T AN T
buildroot/output/rockchip_rk3562/host/usr HE N, FHER T B Abin/HFAM
aarch64-buildroot-linux-gnu/bin/ H3RENINGEDZ &, 1EI02EHRPUTHINELERE L ERIHIA:

source buildroot/envsetup.sh rockchip_rk3562
MAmLEER:

cd buildroot/output/rockchip_rk3562/host/usr/bin
./aarch64-1linux-gcc --version

PN SATEIIT MR R
aarch64-1linux-gcc.br_real (Buildroot) 12.3.0

(&1 ZrootfsAL B 1
buildroot$ make update-defconfig



9. Chapter-9 SDKIEI{F T+

AREE E BB R R G (image) W5 HIBI TS _ LR,
Rockchip “FEH#AEHY LR BG5S T AN FFR, B DUEBRSIERNRS 7 ITRE . HER1, 7
TEEEHT USB IK3f, %0 Rockchip USB IXaf %7224,

TH
RKDevTool
FactoryTool

Linux_Upgrade_Tool

9.1 R HBAS A

IBITRS%
Windows
Windows

Linux

ik

HtMYOT & TR, Z23LTHERIEF KA update THREfF T A
BUTHRIR, SR USB — 2k

Linux PRI TE, SFEFRITHE

Rockchip “V S EFIETTHI MR RATUR, JA SIS T Maskrom, & Loader B, AREHE
B, O AR [ A T R

THEE

Bk o

Maskrom X

Loader X HE

Recovery AN F

Normal
AR FF

Boot

fiiiid

Flash fEARBEREFI, S 251N Maskrom #3X, AT DAHEATHIKIE

HHIBES ;

TR VEIASFE A 182 Loader TLIAIER RaIIE N, Al A\ Maskrom
1R [E 1

Loader f23U, ] DUHATEMFRIRS . THo
A DAY TR SRS R — o X BE s, TR,

AYi5|F recovery [55ll, TEEIEMREIR. WREH RERRE,

R5151°F rootfs JHA3, ME rootfs, KRZENFF R EHREX MR T

o

ARG AT LA LR T 4:
o REEFIIEM, bFH, HEA Maskrom BT,

et B, $%4E recovery %8 FHEE N, RGUKHE Loader FEF 45 5,
BeRId B, 144 Maskrom 48 EHERE N, RGUEIHE A MaskRom B E =,
Pkt LHRSEMEFAREE#ARSG, WML TE LR RZI— ADBIEE"EL

“RIE— MSC &8>, Riaadth TR B <D, # A Loader £i5,

skt [, AIFEER O8] ADB a2 T8I, i reboot loader %>, i A Loader £i5,


af://n2067
af://n2086

9.1.1 Windows Fill#Li%HH

SDK #2ft Windows %%5 T E(TERATE v3.158( 24 F), T AT TERHER:

tools/
— windows/RKDevTool

WK, GBI E R, RS 7 %A MASKROM B( BootROM KEE K, HEHE4f USB
TH&E, ZEEREMASKROM ANEIFHZ FEAHERST/GIAT, MEEHEAMASKROM X, HNEH
FERREFRIMRN RS, Rdi T HITRS, el HZ “recovery” fEBEANBOHE N RN “RST” J&
FATFHEN loader BRAHETHRE, THiZE MASKROM A7) KAWL M e 5 . (1E&E: Windows PC
TR EH AN RIZTT TEA AT

T BETHT, TN USB J8a8)), SXahiEIL:

<SDK>/tools/windows/DriverAssitant_v5.12.zip

9.1.2 Linux MIHLLH

Linux NS TEAF tools/linux H & F(Linux_Upgrade_Tool TEARARTFE v2.178( DA ), EHIAIKR
AR %1% MASKROM/loader rockusb, ERANZRIEA: BRI EE rockdev B R, AHmESUWR:

sudo ./upgrade_tool ul rockdev/MiniLoaderAll.bin -noreset
sudo ./upgrade_tool di -p rockdev/parameter.txt

sudo ./upgrade_tool di -u rockdev/uboot.img

sudo ./upgrade_tool di -trust rockdev/trust.img ### 05 Eiltrust, G Eluboot 7 [X
sudo ./upgrade_tool di -misc rockdev/misc.img

sudo ./upgrade_tool di -b rockdev/boot.img

sudo ./upgrade_tool di -recovery rockdev/recovery.img
sudo ./upgrade_tool di -oem rockdev/oem.img

sudo ./upgrade_tool di -rootfs rocdev/rootfs.img

sudo ./upgrade_tool di -userdata rockdev/userdata.img
sudo ./upgrade_tool rd

BT TR e B E -
sudo ./upgrade_tool uf rockdev/update.img

BER H %, HIESE MASKROM RSB TN R FH4%:

./rkflash.sh

9.1.3 ARGt/ XA

RN XA (R /2 RK3562 EVB 2 [X &%)


af://n2121
af://n2128
af://n2135

Number Start (sector) End (sector) Size Name

1 16384 24575 M uboot

2 24576 32767 M misc

3 32768 163839 64M boot

4 163840 294911 32M recovery
5 294912 360447 32M bakcup
6 360448 12943359 6144M rootfs

7 12943360 12943359 128M oem

8 13205504 61120478 22.8G userdata

o uboot 73X : 4 uboot 4% Hi KM uboot.img,

e misc 77X : it misc.img, % recovery f# i,

e boot 77[X: ft kernel %1% H K1 boot.img,

e recovery 77X 4 recovery #iF H 1 recovery.img,

o backup 73X : iR, BHEAE M.

o rootfs 77X : i buildroot., debian 8¢ yocto >R rootfs.img,

o oem JIX: YA RKMEH, TR FRH APP sEWHE, AL /oem HE,

o userdata 73[X: fft APP I XA RAR R, HEFE /userdata HR R,



10. Chapter-10 SDKJ %

SDKIHF A HH)—Le AT &, HE4NU-Boot, Kernel, Recovery, Buildroot, Debian, Yocto,
Multivideo, GraphicsF % OHHTT Ko

10.1 U-Boot JF &

AT A A4 U-Boot EAMESMRIFIERSE, K, TR RK FH U-Boot #E2E, HK U-Boot JF
KA ] 2% <SDK>/docs/cn/Common/U-Boot H3% N Rockchip-Developer-Guide-UBoot-* . pdf .

10.1.1 U-Boot 41

v2017(next-dev) 5& RK M U-Boot ‘B /7 v2017.09 IERMAFTIHRIFATHLIRA, HETES X #HF RK
FiE EmMAEE S, XRNREEER:

% #§ RK Android [&E{f5350;

4% Android AOSP [E{550;

Z## Linux Distro [E - /530;

¥ Rockchip miniloader f1 SPL/TPL Fif} Pre-loader 5| 5:;

% ## LVDS. EDP. MIPI, HDMI. CVBS. RGB %G %%,

% #f eMMC, Nand Flash, SPI Nand Flash, SPI NOR Flash, SD £, U &7 EX&E5;
X FAT, EXT2, EXT4 XIFRSE;

% #§ GPT. RK parameter 73X 3%;

XFEHFHLLOGO. FEHshE, {KFEEH, REEE;

% #§12C, PMIC, CHARGE, FUEL GUAGE. USB. GPIO, PWM, GMAC., eMMC, NAND,
Interrupt &

X ¥ Vendor storage {R1EF P HYEHRATELE ;

% #§ RockUSB F1 Google Fastboot Fifit USB gadget %¢5 eMMC;

SZFF Mass storage., ethernet, HID % USB i&%;

XFRRI RSB ARILEE kernel DTB;

10.1.2 iRA

RK [ U-Boot —HAMEA: v2014[HRAFIV2017HhRA, NEBEFR 7 B rkdevelopFinext-dev,
FAEMAN T RIS RTU-Boot & 75 F9v2017hR A

71301 BHIAR H FMakefile i A5 275 42017,


af://n2211
af://n2213
af://n2215
af://n2246

#
### Chapter-1 SPDX-License-Identifier: GPL-2.0+
#

VERSION = 2017
PATCHLEVEL = 09
SUBLEVEL =
EXTRAVERSION =

FFR2: FIAFHLEE —1T ESXITEHIE S N U-Boot 2017.09,

U-Boot 2017.09-01818-9g11818ff-dirty (Nov 14 2019 - 11:11:47 +0800)

WHITR: v2017 275 B & BB # 2 Github:  https:/github.com/rockchip-linux/u-boot

NIRZR . v2017ZERRKNZAROR >= 4.4

10.1.3 BiHAMERS

e #irkbin

XE—NMNTLEEEE, HTFERRKAFERDbn, A, FTETHE, U-Boot HWIEFNSMNZEEZRSI
M, FTB 4 K loader, trust, uboot[Ef, rkbinFlU-Boot LIZMLRRFRIZ H KRR,

CRETE: ESHHRET,

« R#EGCC

GCCHi 1% 28# Flgce-linaro-6.3.1, i & Fprebuilts H 3% 2 N, prebuiltsFTU-Boot{fH5 A% H% K 2.
R

// 32fi:
prebuilts/gcc/linux-x86/arm/gcc-1linaro-6.3.1-2017.05-x86_64_arm-1linux-
gnueabihf

// 64fi:
prebuilts/gcc/linux-x86/aarché4/gcc-1linaro-6.3.1-2017.05-x86_64_aarch64-
linux-gnu/

GCC T#: ESEMRET
o J%F¥defconfig
- F B defconfig X F#iE M (PASDKAZ AR NHE)

"[T5 F]_defconfig" B "[{ /1 ].config" IEHHE RIIREIRA, HARNFFE feature il A


https://github.com/rockchip-linux/u-boot
af://n2255

Yy
RK1808
RK1806
RK3036
RK3128x
RK3126
RK322x
RK3288
RK3368
RK3328
RK3399
RK3399Pro

RK3399Pro-npu

RK3308

PX30

RK3326

RK3568

RK3566

RK3588

RK3528

RK3562

defconfig
rk1808_defconfig
rk1806_defconfig
rk3036_defconfig
rk3128x_defconfig
rk3126_defconfig
rk322x_defconfig
rk3288_defconfig
rk3368_defconfig
rk3328_defconfig
rk3399_defconfig
rk3399pro_defconfig
rknpu-lion_defconfig

rk3308_defconfig
rk3308-aarch32_defconfig

px30_defconfig

rk3326_defconfig
rk3326-aarch32_defconfig

rk3568_defconfig
rk3568-dfu.config
rk3568-nand.config

rk3568-spl-spi-nand_defconfig

rk3568-aarch32.config
rk3568-usbplug.config

rk3566.config
rk3566-eink.config

rk3588_defconfig
rk3588-ramboot.config
rk3588-sata.config
rk3588-aarch32.config
rk3588-ipc.config

rk3528_defconfig

rk3562_defconfig

3z ¥Fkernel dtb
Y

Y

W RFMASDK XK filfdefconfig NIF], 1 ASDK A,

B

T RRA
AR
A
A
T RRA
T RRA
NN
A
LIRS
A RRA
1A RRA
1A

T8 A
7 Fraarch3245 X,

1A RRA

T8 A
7 Hraarch3245 X,

T8 FHRRA

XFtdfu
FFEMLC/TLC/ eMMC
SPI-nand % fISPL

7 Fraarch3245 =X,

S Fusbplughzt

18 A
LT FhlA

JEFRRAS
TGS E (NS 5)
WA > F¥sataf5 5]

S Ffaarch32#5 7

ipc sdk {5

18 A
T RRA



10.1.4 JAahinifs

RK- 5 HJU-Boot JAENFAELN T, (XHH—EEZHER:

start.s

VUARIR 378

=> _|

=> IRQ/FIQ/lowlevel/vbar/errata/cpl5/gic //
main
=> stack //

/7 EBE—KE] CHEgianai, &ZE—R7IRRE0EA
=> board_init_f: init_sequence_f[]
initf_malloc

arch_cpu_init //
serial_init //
dram_init //
reserve_mmu //

reserve_video
reserve_uboot
reserve_malloc
reserve_global_data
reserve_fdt
reserve_stacks
dram_init_banksize
sysmem_init
setup_reloc

// LGN

=> relocate_code //

/7 EZMER] CREwiaai, &ZE—R7IRRE0EA

=> board_init_r: init_sequence_r[]

//

initr_caches //
initr_malloc
bidram_initr
sysmem_initr
initr_of_1live //

initr_dm //

board_init //
board_debug_uart_init //
init_kernel_dtb //
clks_probe //
regulators_enable_boot_on //
io_domain_init //
set_armclk_rate //
dvfs_init //
rk_board_init //

console_init_r

board_late_init //
rockchip_set_ethaddr //
rockchip_set_serialno //
setup_boot_mode //

//

charge_display //

rockchip_show_1logo //
soc_clk_dump //
rk_board_late_init //
run_main_Tloop //

ARMZEFFHHERT Low Lleve LHIEATL

R CINRE TR Z R

[Socfylowleve 1¥4ft]
NGl

(FREddr A& (58]
MddrREFEF Mk reserve N7

HEU-Boot H & %ire locHyHiiL

IC4wSEEIU-Boot A% relocation

{HREMMUFII/Dcache

Wikfkof_live

WI4A . dmAEZE

CEawatt, BfZ0H57]
f0iomux, clkPALE
[(U1#kernel dth] !
WIGa L RGN

ItaIE R ST
io-domain®Jihfb

__weak, ARMIESN(FEHETRAIIN)
B O P AR A

__weak, HEDNEMAFEEHITII

(& late®liafl]

B EmacHii:

W Eserialno

@t " reboot xxx"aw4,

Wiz Lloader 51, recovery
U-Boot7tH

Al logo

FTElc1k tree

__weak, HIEDMEMARFEHITII
G2, 8T RZIm <]


af://n2381

10.1.5 et

RKV-EHEH AR OH SR MA — LR T, RE QEREEME, HZ 2L J5 Msecure-boot
NTERD o JFHLIKIL:

o ctrl+c: A U-Boot i 17H#i5(;

o ctrl+d: HEA loader BT

o ctrl+b: HEA maskrom K5 ;

o crl+f: B A fastboot Fz;

o ctrl+m: FTE[ bidram/system {5 /& ;

o ctrl+i: fHHEAZ initcall_debug;

e ctrl+p: TE[ cmdline f55;

e ctrl+s: "Starting kernel..." Z J5 3 A U-Boot i %17;

10.2 Kernel JF &

AT AP L WL BB, FZEDTS WELE, #5875 P 7 E R T — L fE s i &
Ko Kernel iitA DA 4.4 FEONERME, (SAHRLAI2H,

10.2.1 DTS ™48
10.2.1.1 DTS §iR

WEMIR S (Device Tree Source, fAARDTS) J& —FHREE A% & IEIREEH, FHTELinuxNAZH E
NABCEREF IS, RARIFESCAE A — MR T SRS R, 8 B REEAE IR SRR 15
&M HZ AR R,

BB IR SR G 18 R Ak B SC#F (Device Tree Blob, fEFFDTB) , PALAEJS SN INEITFfEHT %
SO, AR RERE A e 1R R DA AT WAL AT BC B .

BTSN T AR GeR g at 75 A AT R E A BN AR RIS PERT rT 4P PR A, A 15
B, REAFRAMECE S B R KR, (15 GRS IE N AN F IRV S TCH B, XA,
Al — N PAZ AT DAE 2 N AR RIRTREPF 1R & L3aAT, SRR ANEAE BT A BT AT

R BELEN BT — IR T DTS BCE DA —L8 WATETR R, 2T 5 1E40 DTS 1Y

EUL: devicetree-specificationsfldevicetree-bindings.

10.2.1.2 F¥—4 7= DTS

o fllE dts X
Linux Kernel H A2 FEHH dts, RK FEER dis SXHAFRT:

ARM: arch/arm/boot/dts/
ARM64: arch/armé4/boot/dts/rockchip

—% dts S @A ”soc-board-name.dts”, 41 rk3399-evb-ind-lpddr4-linux.dts.
soc 8RS board_name —HRZBARIENR T2ZENK M4,
WERIRAIMR T2 — MR, WIRFTFE—A dis SXHRAERETA],


af://n2384
af://n2403
af://n2405
af://n2406
https://www.devicetree.org/specifications/
https://www.kernel.org/doc/Documentation/devicetree/bindings/
af://n2411

AR _E RO ARG, 8= MmA 2 N = mIEA, Al DS A A RE ARG LTE disi S
T dts SN IR EIRYEEAERER, Ff HIEIY include "xxx.dtsi" ¥ F AU AREIR, EEHEK,

—rk3399-evb-ind- lpddr4- linux.dts
| F— rk3399-evb-ind.dtsi
| — rk3399-linux.dtsi

o fBIK dts A TE B XY Makefile

--- a/arch/armé64/boot/dts/rockchip/Makefile

+++ b/arch/armé64/boot/dts/rockchip/Makefile

@@ -50,6 +50,7 @@ dtb-$(CONFIG_ARCH ROCKCHIP) += rk3368-tablet.dtb
dtb-$(CONFIG_ARCH_ROCKCHIP) += rk3399-evb.dtb
dtb-$(CONFIG_ARCH_ROCKCHIP) += rk3399-evb-ind-1lpddr4-android.dtb
dtb-$(CONFIG_ARCH_ROCKCHIP) += rk3399-evb-ind-1lpddr4-android-avb.dtb

+dtb-$(CONFIG_ARCH _ROCKCHIP) += rk3399-evb-ind-1lpddr4-linux.dtb

YW1% Kenrel Y5 0] DLE % make dts-name.img (40 rk3399-evb-ind-lpddr4-linux.img) , BIA]A:=EC B A
boot.img (17 dtb £(#8) .

o dts TETERTJ LB

dts TEVER] DME c/e++—FF, i@Id#include xxx.dtsi RE S HMANFRY dts 8, dts XHEYRE ST disi
AR A B B EAIE, U property TEZ™ dis/disi SUHFHUE X, "BEHNERZD dis BIE Lo Pt
AR RGPS 85 19 BB S HOE SUAE soc.dtsi, WIFRMAREIXIZBIIGE, FTHELE dis X IEE status
H'okay", KHIXIEE, FFEAE dis XHFHILEH status J"disabled"s

/dts-vil/;

#include "rk3399-evb-ind.dtsi"
#include "rk3399-1linux.dtsi"

&i2s2 {
#sound-dai-cells = <0>;

status = "okay";

};

&hdmi_sound {
status = "okay";

}i

10.2.2 PUIEBEHLIT % SORY

<SDK>/docs/cn/Common/ H3& R DIREREL A AR T X B & SRS, AR BN IX L& SO T —
MARERG|, KRRGEE LRI AIBERN R, 20PN R4S F 325 SN BT 25 RE, RIAE
docs/cn/Common NIREX, FESAWISEEZ R, BEAKEEN SRS,


af://n2430

10.2.3 GPIO

Fein RK3399/RK3399Pro #2144t 5 4 GPIO(GPIOO~GPIO4)3E 122 4, AT GPIO #R ] DARI/EHRIT,
GPIOO0/GPIO1 A] AMENRGMAEER, Fif GPIO #Fn] AR E I EhiskaE T hi, A GPIO EK ik
A, GPIO WJIRFNRE I RT ARCE . X FJRIEE /Y GPIO iR dts B GPIO FURT R K ZR, filan
GPIO4CO, HRAXTIAY dts BN 1% /2 “gpio4 16”7, [K2h GPIO4A & 8 > pin, GPIO4B thf 8 > pin, PA
HERTS co OFtZ 16, o1 k2 17, DU, GpPIo [ (#HTES %
<SDK>/docs/cn/Common/PinCtr1/Rockchip_Developer_Guide_Linux_Pinctr1_CN.pdf,

10.2.4 CPU. GPU. DDR 5% &%

DVFS (Dynamic Voltage and Frequency Scaling) #HZASHLEATERYE N, J&—FPSTh i B AR 8 15 52
Ko HAHT 4.4 NEZHSHF DVFS LS CPU, GPU, DDR, CPUFreq /2N & #E & XM —E )
SYHEE CPU AR HE R AVHEZRARSY, BREA RAIREMR CPU RUZHAE, [RINSRIET CPU HIMERE, CPUFreq 18
TARFRIZEARRS, I — D EENMRACPU fH, HETMNZRATR AL T DUT LA RIS :

o interactive: HR#E CPU T &N AVESIE K ;

o conservative: PR<FIRME, BTSN FIH L ;

o ondemand: IR#E CPU AEHZNSEMIFLE, Lt interactive TRIE R 12;
o userspace: FA/THCOIXKBHIENME, RFEASHINFEE,
 powersave: MIFEILSE, WRZIRILEIERINE;

o performance: PEREILSE, WGZCKARILE MR EE;

PEAIRORE IO RE S iDL B, 152% <SDK>/docs/cn/Common/DVFS/ H 3% FX44, ARM/GPU/DDR 7331
MR ETEEREE D, RTDUE ADB @i TIRME, XAV H SRR

CPU/ME: /sys/devices/system/cpu/cpu@/cpufreq/
CPUK#%: /sys/devices/system/cpu/cpud/cpufreq/
GPU: /sys/class/devfreq/ff9a0000.gpu/
DDR: /sys/class/devfreq/dmc/

XEEHF AR R A

o available_frequencies: ‘B RSZHRFIISIR

o available_governors: =2 IRFHYASATIR I
o cur_freq: T/RYEIHER

e governor: T Hif ARSI G

o max_freq: Y AT s REHIHAER

o min_freq: R YHTERAKAEIIAINZR

PA RK3399/RK3399pro GPU Ml TEMIRME, FRFEUIT:

G SRR :

cat /sys/class/devfreq/ff9a@000.gpu/available_frequencies
DR -

echo userspace > /sys/class/devfreq/ff9a0000.gpu/governor

EA:


af://n2432
af://n2434

echo 400000000 > /sys/class/devfreq/ff9a0000.gpu/userspace/set_freq
cat /sys/class/devfreq/ff9a0000.gpu/cur_freq

10.2.5 {REHCE

RK3399/RK3399Pro .37 Y ARM #ifll GPU #4735 A iR izGds, I DASCHY % CPU A1 GPU i
FE, FoEd BEREH CPU A GPU BUSMZR M M#EH] CPU M1 GPU BNIRE ., &= S A T FL A
AR B B ERVE AN, BT DUEIS des A0 RECE I TIE 2 1R BRI S HCRIE R

BRI EHRE

&threshold {
temperature ; /* millicelsius */

}
BB FRRIRE:
&target {
temperature = ; /* millicelsius */
}
BB RS -

&soc_crit {
temperature = ; /* millicelsius */

}
e B R ST LT -

&tsadc {
rockchip, hw-tshut-mode = ; /* tshut mode ©:CRU 1:GPIO */
rockchip, hw-tshut-polarity = ; /* tshut polarity 0:LOW 1:HIGH */
rockchip, hw-tshut-temp = ;
status = "okay";

1

B BRI R PLZ# <SbK>/docs/cn/Common/THERMAL H 3% FHHIE Y,
10.2.6 LPDDRA4 it &
DDRIVEC BRI 2% <SDK>/docs/cn/Common/DDR H % FHEE SRS,

RK3399Pro f# /] LPDDR4 [ dts EC B 15255 X fF: arch/arm64/boot/dts/rockchip/rk3399pro-evb-1p4-v11-
avb.dts, RIZSAHRITIR 3 4N 88 DL A i des HHRIAT :

&dfi {

status = "okay";
}
&dme {

status = "okay";

center-supply = <&vdd_center>; / /X EFEEE ARG SLFRIE(F HLEE Sl B
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upthreshold = <40>;

downdifferential = <20>;

system-status-freq = <
/*system status freq(KHz)*/
SYS_STATUS_NORMAL 856000
SYS_STATUS_REBOOT 416000
SYS_STATUS_SUSPEND 416000
SYS_STATUS_VIDEO_1080P 416000
SYS_STATUS_VIDEO_4K 856000
SYS_STATUS_VIDEO_4K_10B 856000
SYS_STATUS_PERFORMANCE 856000
SYS_STATUS_BOOST 856000
SYS_STATUS_DUALVIEW 856000
SYS_STATUS_ISP 856000

>

vop-pn-msch-readlatency = <
/* plane_number readlatency */
00
4 0X20

>

vop-bw-dmc-freq = <
/* min_bw(MB/s) max_bw(MB/s) freq(KHz) */
763 1893 416000
3013 99999 856000 \

>y

auto-min-freq = <0>;

3

&dmc_opp_table {

compatible = "operating-points-v2";

opp-200000000 {
opp-hz = /bits/ 64 ;
opp-microvolt = <900000> ;
status = "disabled";

3

opp-300000000 {
opp-hz = /bits/ 64 ;
opp-microvolt = <900000> ;
status = "disabled";

+i

opp-400000000 {
opp-hz = /bits/ 64 ;
opp-microvolt = <900000> ;
status = "disabled";

}

opp-416000000 {
opp-hz = /bits/ 64 ;
opp-microvolt = <900000> ;

}

opp-528000000 {
opp-hz = /bits/ 64 ;
opp-microvolt = <900000> ;
status = "disabled";

3

opp-600000000 {
opp-hz = /bits/ 64 ;
opp-microvolt = <900000>;
status = "disabled";



+

opp-800000000 {
opp-hz = /bits/ 64 ;
opp-microvolt = <900000>;
status = "disabled";

3

opp-856000000 {
opp-hz = /bits/ 64 ;
opp-microvolt = <900000>;

}

opp-928000000 {
opp-hz = /bits/ 64 ;
opp-microvolt = <900000>;
status = "disabled";

3

opp-1056000000 {
opp-hz = /bits/ 64 ;
opp-microvolt = <900000>;

status = "disabled";
3
}i
XETREEENZ:

LPDDR4 FATHZ#F 416M F1 856M ARSI, HAMZR O disabled, Pt PAGNSRZ - B # F A — 1
dts 337+ LPDDR4 F1E 2871 DDR, T E A DDR t0K A 416M 1 856M IR, HESS
PFRACEEIAJTS DDR ZE453EE, LPDDR4 HIZSARIHEER A R RE R A TR, R R:

o UM% LPDDR4 FEASINGE, NIFFEAN 5 buffer % sram H, RK3399Pro Y sram Z¥ AR, A
FZ3iE] 128k, HETH 2 ECLS AN EAMIRAIZS B8 32k, i ARG FF LR A R E8uR 2 R g
(32k22, BN AE-REESREBAIESD , B2AE FEIERY), FRAER/ N R ECR
AN, AEIXHAERT BRI TS R B Kbuffer K/, QNS 28 A A R AR B 5 Kbufferfh 52
FRo FHERUSB AR TARM Hdma, FTPANERGEEN, tgt2id, a2 E+ (BE
hdmi, spdif, i2s ZEHEORIE ) FIZA usb A+,
o {NHREZETE LPDDR4 40, NIFEAEZ M buffer #£5] sram 1, IWINRGHEZ HEEH 2 ME R,

THIZHRUN R TR A T A :

dts PR sram 7 A

/* first 64k (0xff8cO000~0xff8dOEOO) for ddr and suspend */
iram: sram@ff8doee0 {

compatible = "mmio-sram";

reg = ; /* 128k */
}

FEXE B EY 7 i dts FP5 A iram 9 A

&dmac_bus {
iram = <&iram>;
rockchip, force-iram;

3

o WNHEARFEE LPDDR4 S5, T LPDDR4 840 2 N RARE], R REE 3 MU LA E,
FEX ) LPDDR4 IZSA,  BIEEXS N F= 5 dts #14F dmc 719 53 disable, 401 NFR:



&dmc {
status = "disabled";

i

54b, TR ORE PN RS a R 2 MECE :
JHIER dis FRAYANTRECE :

/* first 64k(0xff8c0000~0xff8dOEEO) for ddr and suspend */
iram: sram@ff8doee0 {

compatible = "mmio-sram";

reg = ; /* 128k */
}

&dmac_bus {
iram = <&iram>;
rockchip, force-iram;

i

10.2.7 SDFACE

FTSDRACE ERVIIAR] LIZ# <Sbk>/docs/cn/Common/MMC H 3 RHHE Y,

LR AN RK3326/RK3399PRO [ UARTdebug 5 sdcard EH, ZRINECE 2FT Fdebug, WNEREAH
F sdcard T &0 NACE :

&fiq_debugger {
status = "disabled";
pinctrl-0 = <&uart2a_xfer>;

+
&sdmme {

sd-uhs-sdri104;
status = "okay";

}i

10.3 Recovery J %

10.3.1 {4t

Recovery Ll %, Z{LlAndroidfJRecoveryHIREH %, FEAEH B IREBRA P EIRM RSN,

LinuxH'Recovery # U2 TE S 2 —"Recovery73 X, %73 [X Hikernel+resource+ramdisk 1%, FZH
THEIEE, u-boot=RHEmiscr XA F Bk AW 2 5 | FHI R G2 Normal RFEIEERecovery F
%, BT RGN AT PARecovery B FURELRUE R A 52 26 M BN A PO g by, Sz Hdst e, A
IRREARELINT T,
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10.3.2 iR

A2 )T )5 debug

buildroot/output/rockchip_xxx_recovery/target H 5% | fll @ — P FaE S £ .rkdebug,
touch .rkdebug

Recovery B HARAY log 1EEH THFTEIHISK, 7 Ih—H2iEId & F userdata/recovery/Log X
B ZRecovery T K ERE, S8 Y

<SDK>/docs/cn/Linux/Recovery/Rockchip_Developer_Guide_Linux_Recovery_CN.pdf

10.4 Buildroot JF %

Buildroot/2 (i FIZE X G, NIRAXRGREE — DB inx RSEH TH, #RIERE, Bl

BT A2 (Y Buildroot FRockehip ARSI A HYBSPACE., A REAESUINETREAVECE., 15 =77 IR
JEERITT R, T7 8% R P i T IR IR — 0T &

E{ABuildrootT & X #4&%

<SDK>/docs/cn/Linux/System/Rockchip_Developer_Guide_Buildroot_CN.pdf

10.5 Debian JI- %

Rockchipt@ it 174 FX11 Z/RZH ) Debian 10/11#932FF, FHEE T Linaroffi AR, % FFE LS R AN
Hm#EINEE. AR EL fL4Elibmali, xserverfllgstreamer rockchip®, IXEEERF 0 A] PAIEIS £ DockerH 4%
IR m R, FHER AR deb L7 HTE <SDK>/debian/packages/* H% N,

KTl FDockerf& E 4 i deb BV IR 3R, 1ESH SCRY:
<SDK>/docs/cn/Linux/Docker/Rockchip_Developer_Guide_Debian_Docker_CN.pdf
DebianJT & X4 Z#

<SDK>/docs/cn/Linux/System/Rockchip_Developer_Guide_Debian_CN.pdf

10.6 Yocto JF %

HZ RIS hitp://opensource.rock-chips.com/wiki Yocto

10.7 HHIF K

10.7.1 W B BRI %

MRS H soc/rockchip/rockchip_multicodecs.c 33X soc/generic/simple-card.c,
B2 AR 3 simple card 24 T simple,  HANREE & 2210 —LE5= fhFE K,

rockchip_multicodecsJX 5] [X Hllsimple-card R 240 T
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o TEFEMA AR —PEZ codecHI SR,
o HALFRNAE X Frade, HHfsimple-card % H ) 2gpioo
o 2stdmIXPMEHIZEA 77 tx/rx, multicodecsH X HFE B, simple-card il LS REMAEE =77,

10.7.2 & HiPulseaudioid &AL

ERIA T S F pulseaudio, IEH HEZEIE /etc/pulse/default.pa

HAIRK 3588 & EI ES8388FIRKB09F Fizk Codec

+set-default-source alsa_input.platform-es8388-
sound.HiFi__hw_rockchipes8388__source

+set-default-sink alsa_output.platform-es8388-sound.HiFi__hw_rockchipes8388__sink
+set-default-source alsa_input.platform-rk809-
sound.HiFi__hw_rockchiprk809__source

+set-default-sink alsa_output.platform-rk809-sound.HiFi__hw_rockchiprk809__sink

GNERTFREISINEE 22 CodecSZHF, 10T PL R A SAREUAHRAE B

pactl list sinks short
pactl list sources short

EA{&%% Debian'E /5 Pulseaduiofll
<SDK>/docs/Common/AUDIO/Rockchip_Developer_Guide_PulseAudio_CN.pdf

10.8 ZHUAT R

idid gstreamer/rockitk fErockchip ¥ & _Efifmultimediaf %

vpu_service --> mpp --> gstreamer/rockit --> app

vpu_service: IXzj
mpp: rockchip & MASMGmERS H B, MHEBHSE mpp A
gstreamer/rockit: Xt#ZappHIZHft:

H fifirockchip linuxJ@ F SDKH L) 728 solution /& 55 T-gstreamer Y, {8 FH gstreamerf 4 AL L2 PT PALLAR 75
fEEEE T pipelinef 77 IEERERR LA, FmbSemiX s F, aNFEFETrockiti€ il & 7l 2% rockit HH ¢ & 1
XA,

SNUNZOEE S

<SDK>/docs/cn/Linux/Multimedia

— Rockchip_Developer_Guide_Linux_RKADK_CN.pdf
— Rockchip_User_Guide_Linux_Gstreamer_CN.pdf
L— Rockchip_User_Guide_Linux_Rockit_CN.pdf
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10.9 Grahpics 1%

Rockchip Linux*F- & [Y)Graphics, 5212 DRMFAIDMA-BUFJARM Linux*F-&, L2, EAMNZEY, 17F
BT R TRSIT RS S, PRI AR IMEHMt, BERSEMITIRTENITL, EITEE
TRockehip -G RAENARMIGHIERL V-G, HELAUZ, REANBIRBEMX AR, SLhRR R
—/NES R, BRI PASE Rockchip wikifl N H SRS,

<SDK>/docs/cn/Linux/Graphics/
— Rockchip_Developer_Guide_Buildroot_Weston_CN.pdf
— Rockchip_bDeveloper_Guide_Linux_Graphics_CN.pdf

10.10 M A

SDK F N i EWeston, EFL. ROSEMN HFF&, £ /docs/cn/Linux/Graphics/ApplicationNote H 5%~ 4%

10.11 ‘ZEMUHIF &

£ <SDK>/docs/cn/Linux/Security H3 N XY

10.12 SecurebootZ 25 3h
ERikSecurebootZ £ FFNIKE G, HkiE, #HIEPEIT:
10.12.1 SDKIF B L&l E

$make menuconfig

FJ8 Security ---> [*] security feature

10.12.2 SDKIR L 2R B

$ make savedefconfig

FANTRK 35684 :

--- a/.chips/rk3566_rk3568/rockchip_rk3568_evbl_ddr4_v10_defconfig
+++ b/.chips/rk3566_rk3568/rockchip_rk3568_evbl_ddr4_v10_defconfig
@@ -3,3 +3,4 @@ RK_KERNEL_DTS_NAME="rk3568-evbl-ddr4-v10-1linux"
RK_USE_FIT_IMG=y
RK_WIFIBT_TTY="ttyS8"
RK_PARAMETER="parameter-buildroot-fit.txt"
+RK_SECURITY=y
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10.12.3 %ii¥Secureboot

o Hi% ./build.sh T&ZmiFIREEEEH, BAH1E

$ ./build.sh

ERROR: No root keys(u-boot/keys) found in u-boot
Create it by ./build.sh createkeys or move your key to it

$ ./build.sh createkeys

$ ./build.sh

ERROR: No root passwd(u-boot/keys/root_passwd) found in u-boot
echo your root key for sudo to u-boot/keys/root_passwd

EPRPC rootBIEE AZ| “u-boot/keys/root_passwd’

$ ./build.sh

Security: No found config CONFIG_BLK_DEV_DM in
kernel/arch/armé4/configs/rockchip_linux_defconfig
make sure your config include this list

CONFIG_BLK_DEV_DM
CONFIG_DM_CRYPT
CONFIG_BLK_DEV_CRYPTOLOOP
CONFIG_DM_VERITY
CONFIG_TEE

CONFIG_OPTEE

3 IE EPS LN

kernel$ git diff
diff --git a/arch/armé4/configs/rockchip_linux_defconfig
b/arch/armé4/configs/rockchip_linux_defconfig
index d8757f713ec4..7becal8172e0 100644
--- a/arch/armé64/configs/rockchip_1linux_defconfig
+++ b/arch/armé4/configs/rockchip_linux_defconfig
@@ -590,3 +590,9 @@ CONFIG_RCU_CPU_STALL_TIMEOUT=60
CONFIG_FUNCTION_TRACER=Y
CONFIG_BLK_DEV_IO_TRACE=y
CONFIG_LKDTM=y
+CONFIG_BLK_DEV_DM=y
+CONFIG_DM_CRYPT=y
+CONFIG_BLK_DEV_CRYPTOLOOP=y
+CONFIG_DM_VERITY=y
+CONFIG_TEE=y
+CONFIG_OPTEE=y

Security: No found config CONFIG_FIT_SIGNATURE in u-boot/configs/rk3568_defconfig
make sure your config include this list

CONFIG_FIT_SIGNATURE
CONFIG_SPL_FIT_SIGNATURE


af://n2572

u-boot FHIMHEEC & :

u-boot$ git diff
diff --git a/configs/rk3568_defconfig b/configs/rk3568_defconfig
index fbd9820acc..6efdaacld6 100644
--- a/configs/rk3568_defconfig
+++ b/configs/rk3568_defconfig
@@ -220,3 +220,5 @@ CONFIG_RK_AVB_LIBAVB_USER=y
CONFIG_OPTEE_CLIENT=y
CONFIG_OPTEE_V2=y
CONFIG_OPTEE_ALWAYS_USE_SECURITY_PARTITION=y
+CONFIG_FIT_SIGNATURE=yY
+CONFIG_SPL_FIT_SIGNATURE=yY

Security: No found config BR2_PACKAGE_RECOVERY in
buildroot/configsrockchip_rk3566_rk3568_ramboot_defconfig
Security: No found config BR2_PACKAGE_RECOVERY_UPDATEENGINEBIN in
buildroot/configs/rockchip_rk3566_rk3568_ramboot_defconfig

buildrootZSIIfHKE & :

--- a/configs/rockchip_rk3566_rk3568_ramboot_defconfig
+++ b/configs/rockchip_rk3566_rk3568_ramboot_defconfig
@@ -4,6 +4,8 @@

BR2_PACKAGE_LUKSMETA=y
+BR2_PACKAGE_RECOVERY=y
+BR2_PACKAGE_RECOVERY_UPDATEENGINEBIN=y

Security: No found string BR2_ROOTFS_OVERLAY=".*board/rockchip/common/security-
system-overlay.* in buildroot/configs/rockchip_rk3568_defconfig

ERROR: Running check_security_condition failed!

ERROR: exit code 255 from line 982:

buildroot#RiNAHKEE :

buildroot$ git diff

diff --git a/configs/rockchip_rk3568_defconfig
b/configs/rockchip_rk3568_defconfig

index 6cdd795c64..5244694c7d 100644

--- a/configs/rockchip_rk3568_defconfig

+++ b/configs/rockchip_rk3568_defconfig

@@ -23,3 +23,4 @@
BR2_PACKAGE_RKWIFIBT_AP6398S=y
BR2_PACKAGE_RKWIFIBT_BTUART="ttyS8"
BR2_PACKAGE_RKNPU2=y

+BR2_ROOTFS_OVERLAY="board/rockchip/common/security-system-overlay"

N2

FEHEREE No module named Crypto.Signature , XEH & HIKEEZEpythonfEIEESH
1, PATIN R BIA]:

pip uninstall Crypto

pip uninstall pycrypto

pip install pycrypto

2. HHIMGIRESIR: ModuleNotFoundError: No module named 'Cryptodome’

A TN LiEZEpythontd: pip3 install [--user] pycryptodomex



o KUERINAE, BRI rpmbINLEN. WERNIZREIA % key, JoHAAE EHE AN Ekey, 41
RULER N key FIBA 19RE NN R key NF], BL=EBHRIK

o % key EirpmbXIH, FIEEHEE, WRMZEkey A —Ff, SFEARSMEAEKN, 77K
buildroot/board/rockchip/common/security-ramdisk-overlay/init.in #f
FORCE_KEY_WRITE=truef] ¥, il #EHkey

VNI

e Linux secureboot®X 71 & 55
<SDK>/docs/cn/Linux/Security/Rockchip_Developer_Guide_Linux_Secure_Boot_CN.pdf

o TEE JFA#5F§ <SDK>/docs/cn/Linux/Security/Rockchip_Developer_Guide_TEE_SDK_CN

10.13 WIFI/BTH &

£# <sDK>/docs/cn/Linux/Wifibt B3 kY

10.14 SDKJE3h 75 3%

HAfLinux SDKHHEALE 5N 7 XE =ff, Sysv. Busybox. Systemd init=#/55/77 s
HrhYocto RGERIANE F Sysv init/7 NE IS, Hupdate-rc.d.bbclass> kK FRARSS LS ZhEC &

Buildroot ZZE BRI F Busybox init /7 ANEBFHLE 5, Busybox init 27E/A3G 1 /etc/ H3K FHY inittab
X,

Debian R A ERIAE FH Systemd /7 NEFEIFAL/S 5, Systemd init 2TE/S 55120 /etc/systemd/system/
H & NHIHR RS

SDKEFNANFEBIRSS A — AR,  Heanh:

<SDK>/device/rockchip/common/scripts/post-disk.sh

if [ "$POST_INIT_BUSYBOX" ]; then

mkdir -p "$TARGET_DIR/etc/init.d"

install -m 0755 external/rkscript/$SCRIPT "$TARGET_DIR/etc/init.d/"
fi

if [ "$POST_INIT_SYSTEMD" ]; then
mkdir -p "$TARGET_DIR/1lib/systemd/system"
install -m 0755 external/rkscript/$DISK_HELPER_TYPE-all.service \
"$TARGET_DIR/1lib/systemd/system/"
mkdir -p "$TARGET_DIR/etc/systemd/system/sysinit.target.wants"
In -sf /lib/systemd/system/$DISK_HELPER_TYPE-all.service \
"$TARGET_DIR/etc/systemd/system/sysinit.target.wants/"
fi

if [ "$POST_INIT_SYSV" ]; then
mkdir -p "$TARGET_DIR/etc/init.d"
install -m 0755 external/rkscript/$SCRIPT \
"$TARGET_DIR/etc/init.d/${DISK_HELPER_TYPE}all.sh"
mkdir -p "$TARGET_DIR/etc/rcS.d"
In -sf ../init.d/${DISK_HELPER _TYPE}all.sh \
"$TARGET_DIR/etc/rcS.d/$SCRIPT"
fi
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10.15 SDK ik

10.15.1 # ikRockchipHs S A A

rockchip_test BERINEE. HF1. FIPEREAE SR

ROCKCHIPS TEST TOOLS

ddr test: (ddr stress test)
cpu test: (cpu stress test)
gpu test: (gpu stress test)
npu test: (npu stress test)

suspend_resume test: (suspend resume)

(auto reboot test)
(power lost test)

(flash stress test)
(recovery wipe all test)
(audio test)

(camera test)

(video test)

bluetooth test: (bluetooth on off test)
wifi test: (wifi on off test)

chromium test: 15 (chromium with video test)

R Sk O

reboot test:

power lost test:
flash stress test:
recovery test:
audio test:

© 00 N O O b~ WN R

B
R ®

camera test:

[
N

video test:

[N
~ow

please input your test moudle:

10.15.2 Benchmark i

PAUR R — L5 AR S5 8EE, /RA] DUE DL RIS ks E 25 R
<SDK>/docs/cn/Linux/Profile/Rockchip_Introduction_Linux_Benchmark_KPI_CN.pdf

10.15.3 Rockchip BRI i

R T R IR REAN IR 77 1%, VR AT DATE DA SR FR RS S PRI (5 8

<SDK>/docs/cn/Linux/Profile/Rockchip_User_Guide_Linux_Software_Test_CN.pdf
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11. Chapter-11 SDKRZ S I T H/ 4

SDK i B F S R — 28 I LA, B

device/rockchip/common/tools/
— adbd

— busybox
— gdb

I— io

— kmsgrab
— modetest
F— perf-4.19
— perf-4.4
— perf-5.10
F— pmap

— procrank
— ps

— slabtop
— strace
— top

— update

— vendor_storage

— vmstat

L— watch
HEAESDK H 5" make menuconfig, EHHCHAE,

| Symbol: RK_ROOTFS_PREBUILT_TOOLS [=y]
| Type : bool

| Prompt: prebuilt tools

|  Location:

| -> Rootfs

| -> Post rootfs installs

| Defined at Config.in.post-rootfs:263

REACE, HLUIRK3588 EVB1EAREHAN R :

device/rockchip/rk3588/rockchip_rk3588_evbl_ 1p4_v10_defconfig
@@ -1,4 +1,7 @@

RK_YOCTO_CFG="rockchip-rk3588-evb"

RK_WIFIBT_TTY="ttyS8"
+RK_ROOTFS_PREBUILT_TOOLS=y


af://n2610

11.1 ADBT.H

FI#£BuildrootH T DA N 379w PR AR EL:

BR2_PACKAGE_ANDROID_TOOLS=y
BR2_PACKAGE_ANDROID_TOOLS_STATIC=y

ADB LA BRI ZEADB T /)55 1,

11.1.1 BEAR

o JBITIRARY shell (@41T)

o B PRRRIIAR B A 1 ] A

o EARNSE 2 A L NECE

o BARHIIRFZEEZE Debian, BuildrootZF Linux &%

e ADB MR i — RS eeu R T, HPE P imFEE2aPC, IS5 avinEDebian & HIIA
Wgsei & RPN, HRIEPCIEREDebianlZ &1/ INARE, ADB AJ Ao Nk
Mz ADB: FHUEII AL/ LMLt (F— /W) E#%FISTBILS
USB ADB: FEAlifiid USB & Z|STBIL A

11.1.2 USB adbfi f 581

USB adb fi A1 AR :

o« HFFFUSBOTG H
o AIFEZA P Ui R N A
o HXFFNIEZ MRS, FNIFERZDES
ERRUTT
MRS ERE Y], 18177adb devices”fi %, WRETRNAHITFYE, RRIEREKII,

11.2 Busybox I H.

A {EBuildroot T I PA N R HEA T4 1R 3R EN :

BR2_PACKAGE_BUSYBOX=y
BR2_PACKAGE_BUSYBOX_STATIC=y

BusyboxXLinux—" T EHAH, BHEMESE T Linux T2 TEMG2,

## Chapter-11 ./busybox

BusyBox v1.36.0 (2023-05-20 11:25:39 CST) multi-call binary.
BusyBox is copyrighted by many authors between 1998-2015.
Licensed under GPLv2. See source distribution for detailed
copyright notices.

Usage: busybox [function [arguments]...]
or: busybox --list[-full]
or: busybox --show SCRIPT
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or: busybox --install [-s] [DIR]
or: function [arguments]...

BusyBox is a multi-call binary that combines many common Unix

utilities into a single executable. Most people will create a
link to busybox for each function they wish to use and BusyBox
will act like whatever it was invoked as.

Currently defined functions:
[, [[, addgroup, adduser, ar, arch, arp, arping, ascii, ash, awk,
base32, base64, basename, bc, blkid, bunzip2, bzcat, cat, chattr,
chgrp, chmod, chown, chroot, chrt, chvt, cksum, clear, cmp, cp, cpio,
crc32, crond, crontab, cut, date, dc, dd, deallocvt, delgroup, deluser,
devmem, df, diff, dirname, dmesg, dnsd, dnsdomainname, dos2unix, du,
dumpkmap, echo, egrep, eject, env, ether-wake, expr, factor, fallocate,
false, fbset, fdflush, fdformat, fdisk, fgrep, find, flock, fold, free,
freeramdisk, fsck, fsfreeze, fstrim, fuser, getopt, getty, grep,
groups, gunzip, gzip, halt, hdparm, head, hexdump, hexedit, hostid,
hostname, hwclock, i2cdetect, i2cdump, i2cget, i2cset, i2ctransfer, id,
ifconfig, ifdown, ifup, inetd, init, insmod, install, ip, ipaddr,
ipcrm, ipcs, iplink, ipneigh, iproute, iprule, iptunnel, kill, killall,
killall5, klogd, last, less, link, 1inux32, 1linux64, 1linuxrc, 1n,
loadfont, loadkmap, logger, login, logname, losetup, 1ls, lsattr, 1lsmod,
lsof, 1lspci, 1lsscsi, 1lsusb, lzcat, 1zma, lzopcat, makedevs, md5sum,
mdev, mesg, microcom, mim, mkdir, mkdosfs, mke2fs, mkfifo, mknod,
mkpasswd, mkswap, mktemp, modprobe, more, mount, mountpoint, mt, mv,
nameif, netstat, nice, nl, nohup, nologin, nproc, nslookup, nuke, od,
openvt, partprobe, passwd, paste, patch, pidof, ping, pipe_progress,
pivot_root, pmap, poweroff, printenv, printf, ps, pwd, rdate, readlink,
readprofile, realpath, reboot, renice, reset, resize, resume, rm,
rmdir, rmmod, route, run-init, run-parts, runlevel, sed, seedrng, seq,
setarch, setconsole, setfattr, setkeycodes, setlogcons, setpriv,
setserial, setsid, sh, shalsum, sha256sum, sha3sum, sha512sum, shred,
sleep, sort, start-stop-daemon, strings, stty, su, sulogin, svc, svok,
swapoff, swapon, switch_root, sync, sysctl, syslogd, tail, tar,
taskset, tc, tee, telnet, test, tftp, time, timeout, top, touch, tr,
traceroute, tree, true, truncate, ts, tsort, tty, ubirename, udhcpc,
uevent, umount, uname, uniq, unix2dos, unlink, unlzma, unlzop, unxz,
unzip, uptime, usleep, uudecode, uuencode, vconfig, vi, vlock, w,
watch, watchdog, wc, wget, which, who, whoami, xargs, xxd, xz, xzcat,
yes, zcat

11.3GDBT. H

A £ Buildroot T DA R 22 #EA T 4w AR :

BR2_PACKAGE_GDB=y
BR2_PACKAGE_GDB_STATIC=y
BR2_PACKAGE_GDB_DEBUGGER=y

Linux# FHAIX T Rgdb, Z—PIIREsH AN I, BAfHZ%C0B

i gdb -p WIAHERE, SIFHTUGESbE AL, DABRRINR, Ae@idinegE s A, &

R EI BRI G BT LA B 77 R PR A,  BAE B 77 B issue R 1 :


af://n2647
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HAthHA:
gdb --args

root@rk3588-buildroot:/# gdb --args ./waylandTest
GNU gdb (GDB) 11.2

(gdb) r

Starting program: /waylandTest
warning: Loadable section "" outside of ELF segments

in /lib/libmali.so.1

(gdb) bt f
#0 0Ox0000007ff66988dc in get_next_argument () from /lib/libwayland-client.so0.0
No symbol table info available.
#1 0Ox0000007ff6698f68 in wl_argument_from_va_list ()
from /1lib/libwayland-client.so0.0
No symbol table info available.
#2 0Ox0000007ff6696T00 in wl_proxy_marshal () from /lib/libwayland-client.so0.0
No symbol table info available.
#3 0x0000007ff0169d18 in ?? () from /lib/libmali.so.1
No symbol table info available.
#4 0x000000000052bd20 in ?? ()
No symbol table info available.

M T Buildrood TR AR5 3%, A A& B rbuildrootdi i A A= R EE 77 S 1 i,
Fean 4~ /buildroot/output/rockchip_rk3588/build/wayland-1.22.0/wayland-1.22.0.tar

T ELEEFEXN M Buildroottd A] DU output/rockchip_rk3588/build/packages-file-
list.txt
HE,

file test/usr/1lib/1libwayland-client.s0.0.22.0
test/usr/1lib/1libwayland-client.s0.0.22.0: ELF 64-bit LSB shared object, ARM
aarch64, version 1 (SYSV), dynamically linked, not stripped ==) not stripped 3&HH

HRE%R
—f&buildrootf T ELEB Y stripped

target/usr/1ib$ file libwayland-client.s0.0.22.0
libwayland-client.s0.0.22.0: ELF 64-bit LSB shared object, ARM aarch64, version 1
(SYSV), dynamically linked, stripped

11.410T.H

A {EBuildroot T IT AN R HEA T4 13RI :

BR2_PACKAGE_RKTOOLKIT=y
BR2_PACKAGE_RKTOOLKIT_STATIC=y

— Al /devimemIEATINAZTIE], RS F A fFaR A TR T R 1
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11.5 kmsgrab T.H

FESDKTAEA,  RIMEATAN A T4 3R

For building kmsgrab:

1/ ./build.sh shell

2/ source ./buildroot/output/$RK_BUILDROOT_CFG/host/environment-setup

3/ $CC $RK_DATA_DIR/kmsgrab.c $(pkg-config --cflags --1libs libdrm) -static -o
kmsgrab

IR 545 CRTCE i wtH SRR KMSHHt s Ui nh X, 1Eo AT DARG 4 HARBEH DIRERTDRMA £,

11.6 modetest 1. H.

modetest;Zlibdrm{5H% B I TETR TH, 7] PAXT drmiH £ 7 — S FL R Y I 1,
modetestF BI{E &
(shell)# modetest -h

usage: modetest [-cDdefMPpsCvw]
Query options:

-C list connectors
-e list encoders
-f list framebuffers

-p list CRTCs and planes (pipes)
Test options:
-P <crtc_id>:<w>x<h>[+<x>+<y>][*<scale>][@<format>] set a plane
-s <connector_id>[, <connector_id>][@<crtc_id>]:<mode>[-<vrefresh>][@<format>]
set a mode
ZC test hw cursor
Y test vsynced page flipping
-w <obj_id>:<prop_name>:<value> set property
Generic options:
-d drop master after mode set
-M module use the given driver
-D device use the given device
Default is to dump all info.

11.7 perf . H

A TEBuildroot T H DA N =1 74w PR IR ER :

For building perf:

1/ Build dynamic version firstly

2/ Enable BR2_PACKAGE_LINUX_TOOLS_PERF_STATIC
3/ Run: make linux-tools-reconfigure

perff&—#XLinuxERE /3 HT T H,
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11.8 pmap L H

BEMUREM 7 2/0WTE, Pmap 124 THERRITAFBES, pmapan < T SR — P e MR AR,

Hog A A k=S [ AT AR SR R
#pmap PID
11.9 procrank T. H

A fEBuildroot T DA R 22 #E T 4w AR :

BR2_PACKAGE_PROCRANK_LINUX=y

BR2_PACKAGE_PROCRANK_LINUX_STATIC=y

fifi i procrank 73/t NAZ R B & 3 MriRAKHES . procrank@ — DM HFNAAE I T A, fFEVSS,

USSHIEANZE, ENMFE BT — Dot TR,

FtanBuildroot FH procrank 73 PAIAF 5 Fi 8 0 -

root@rk3399-buildroot:/# procrank

PID Vss Rss Pss
690 452188K 37124K 24503K
853 62012K 32468K 17955K
850 46376K 16612K 8517K
701 221584K 6104K 4208K
778 84068K 5584K 2868K
641 4784K 3500K 1667K
686 72824K 2836K 1645K
917 3620K 3116K 1493K
435 13928K 2356K 1493K
883 234456K 2396K 1175K
487 10784K 1068K 1064K
882 3752K 1904K 893K
632 3488K 1712K 594K
515 2492K 1488K 514K
669 2504K 1712K 503K
910 2464K 1372K 497K
919 760K 472K 472K
698 2324K 1096K 390K
408 2876K 1704K 367K
670 2536K 1912K 352K
412 2876K 1712K 350K
1244 2044K 1248K 341K
1 2876K 1552K 321K
1216 2536K 1416K 272K
671 2172K 1148K 202K
672 2172K 1084K 186K
915 1896K 452K 151K
73007K

RAM: 3923128K total, 3631820K free,

65632K slab

uss
15496K
7496K
4444K
3596K
1792K
1224K
1468K
1188K
1444K
1024K
1060K
648K
348K
392K
376K
448K
472K
356K
148K
104K
136K
292K
124K
96K
64K

44436K

6120K buffers,

PSS, PSSHI

cmdline

/usr/bin/weston
/usr/libexec/weston-desktop-shell
/usr/libexec/weston-keyboard
/usr/bin/pulseaudio
/usr/libexec/pulse/gsettings-helper
/usr/libexec/bluetooth/bluetoothd
/usr/sbin/ntpd

-/bin/sh

/sbin/udevd

/usr/bin/adbd

/usr/sbin/irqgbalance

/bin/sh

/bin/sh

dbus-daemon

dhcped: [manager] [ip4] [ip6]
/usr/sbin/dnsmasq
brem_patchram_plusl
/usr/sbin/dropbear

/sbin/syslogd

dhcpcd: [privileged proxy]
/sbin/klogd

procrank
init
dhcped: [BPF ARP] eth® 172.16.15.72
dhcpcd: [network proxy]

dhcped: [control proxy]
input-event-daemon

TOTAL

119388K cached, 51096K shmem,
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cache[AI AT LUX 2, 15 1 :

root@rk3399-buildroot:/# free -h

total used free shared buff/cache available
Mem: 3.7Gi 131Mi 3.5G1 49Mi 153Mi 3.5G1
Swap: 0B 0B 0B

root@rk3399-buildroot:/# echo 3 > /proc/sys/vm/drop_caches
[16078.048750] sh (1074): drop_caches: 3

root@rk3399-buildroot:/# free -h

total used free shared buff/cache available
Mem: 3.7G1i 106Mi 3.5G1 49Mi 100Mi 3.6G1
Swap: 0B 0B 0B

11.10 ps L H

Linux ps (33 2Pf: process status) a1 FH T B Y ATHRRIPRE, T windows HIESSE RS,

ps (SEERR 2, I LA E SR RIS E X
-A FIH P HERE

-w RIS A] DU R I BT IR

-au BB EAAYBEIR

-aux TR FTA LS H AR 5 AR

au(x) ks
USER PID %CPU %MEM VSZ RSS TTY STAT START TIME COMMAND

USER: {THE#EH

PID: pid

%CPU: (A cPu fHFIZE

%MEM: i F FITEAZ AR A 8

VSZ: i HERIAZAE RN

RSS: i HEIIEAZIAR/ N

TTY: KIBAREEE S (minor device number of tty)
STAT: ZITREAVIRE:

D: JEIRARWTRRHRING (B 10 HUHRRE)
R: IETEHITH

S: FHERES

T: GEHT

Z: NMAAEEER TR

W: IRA RIS TTR] 53R

<: ERSEFRIATIE

N: RIS ifTHE

L

v BRI T B BEIL IR A
START: 1THREFLATHE

TIME: BHUTHIETE

COMMAND : FRHATI$E 4>
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11.11 slabtop T. B

KN R A ZslabZe i & B

IR TFOERIET ErslabZ X 5 A :
slabtop -d 10
11.12 strace . H
strace ;2 —NA] T 2Wr. AR Linux A7 2 6 EREAY
TR BT — DRI T -

strace -tttrTf -e ioctl -p

X Hid Eioct#MHlog

11.13 top . H

topin & & linux N FHIMERE T T B, BEFSSEIN I R RGP MR BRSO, 8 T AIRSS U
PERET

11.14 update I_ H
HE Arecovery®2 /7 A8 ML, ANEEBHALETE RS,

11.15 vendor_storage . H.

Xt Vendor 7 X #1712 5 #1E,

root@rk3588-buildroot:/armhf# ./vendor_storage --help
vendor storage tool - Revision: 2.0

./vendor_storage [-r/w <vendor_id> -t <pr_type> -i <input>] [-R]

-r Read specify vendor_id
-R Read common vendor_id
-w Write specify vendor_id
-t print type

-i input string

<vendor_id> There are 16 types
"VENDOR_SN_1ID"
"VENDOR_WIFI_MAC_ID"
"VENDOR_LAN_MAC_ID"
"VENDOR_BT_MAC_ID"
"VENDOR_HDCP_14_ HDMI_ID"
"VENDOR_HDCP_14_DP_1ID"
"VENDOR_HDCP_2x_1ID"
"VENDOR_DRM_KEY_ID"
"VENDOR_PLAYREADY_Cert_ID"
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"VENDOR_ATTENTION_KEY_ID"
"VENDOR_PLAYREADY_ROOT_KEY_0O_ID"
"VENDOR_PLAYREADY_ROOT_KEY_1_1ID"
"VENDOR_SENSOR_CALIBRATION_ID"
"VENODR_RESERVE_ID_ 14"
"VENDOR_IMEI_ID"
"VENDOR_CUSTOM_ID"
And custom can define other id like
VENDOR_CUSTOM_ID_1A (define ID = 26)
<pr_type> In write case, used with -i <input>
There are 3 types
"hex": <input> must be hex form like 0123
"string": <input> must be ASCII string
"file": <input> must be path to file
Note: If use "file" and -i with read, it means save storage to
file
Examples:
./vendor_storage -w VENDOR_CUSTOM_ID_1A -t file -i /userdata/test.bin
write userdata/test.bin to storage
Or -t string -i test_storage
write string "test_storage" to storage
ID = 26
./vendor_storage -r VENDOR_CUSTOM_ID_1A -t file -i /userdata/read.bin
read storage(ID=26) to userdata/read.bin
Or -t string
print storage(ID=26) with ASCII string

11.16 vmstat I H

vmstat ii LS EERPZERE, RN, W, EEERIm, BRI SEINaIHE R,

11.17 watch .2

watch AJ DA B I — D an S HYIZTT45 3o
## Chapter-11 watch

Usage:
watch [options] command

Options:
-b, --beep beep if command has a non-zero exit
-c, --color interpret ANSI color and style sequences

-d, --differences[=<permanent>]
highlight changes between updates

-e, --errexit exit if command has a non-zero exit

-g, --chgexit exit when output from command changes
-n, --interval <secs> seconds to wait between updates

-p, --precise attempt run command in precise intervals
-t, --no-title turn off header

-W, --no-wrap turn off line wrapping

-X, --exec pass command to exec instead of "sh -c"
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-h, --help

display this help and exit

-v, --version output version information and exit

11.18 westoni i /7 X

root@rk3288-buildroot:/# WAYLAND_DEBUG=1 weston --debug

WestonfH= S50 T~ :

root@rk3288-buildroot:/# weston --help

Usage: weston [OPTIONS]

This is weston version 12.0.1, the Wayland reference compositor.
Weston supports multiple backends, and depending on which backend is in use
different options will be accepted.

Core options:

--version

Print weston version

-B, --backend=BACKEND Backend module, one of

--renderer=NAME

renderers

drm
Renderer to use, one of
auto Automatic selection of one of the below
gl OpenGL ES
noop No-op renderer for testing only

pixman Pixman software renderer

--shell=NAME Shell to load, defaults to desktop

-S, --socket=NAME

-i, --idle-time=SECS

--modules
--1log=FILE

-c, --config=FILE
--no-config

--wait-for-debugger

- -debug

Name of socket to listen on

Idle time in seconds

Load the comma-separated list of modules
Log to the given file

Config file to load, defaults to weston.ini
Do not read weston.ini

Raise SIGSTOP on start-up

Enable debug extension

-1, --logger-scopes=SCOPE

Specify log scopes to subscribe to.
Can specify multiple scopes, each followed by comma

-f, --flight-rec-scopes=SCOPE

-W, --warm-up
-h, --help

Options for drm:

--seat=SEAT
defined in XDG_SEAT
--drm-device=CARD
--use-pixman
renderer=pixman)
--current-mode

Specify log scopes to subscribe to.

Can specify multiple scopes, each followed by comma
Hold display for the first app

This help message

The seat that weston should run on, instead of the seat

The DRM device to use, e.g. "cardo".
Use the pixman (CPU) renderer (deprecated alias for --

Prefer current KMS mode over EDID preferred mode
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--continue-without-input Allow the compositor to start without input
devices

11.19 fiq

1. #TFFCONFIG_DEBUG_SPINLOCK
2, irqchip.gicv3_pseudo_nmi=1
diff --git a/arch/armé4/boot/dts/rockchip/rk3588-1inux.dtsi
b/arch/armé4/boot/dts/rockchip/rk3588-1inux.dtsi
index 12b815850b57..7cda66903ed6 100644
--- a/arch/armé64/boot/dts/rockchip/rk3588-linux.dtsi
+++ b/arch/armé64/boot/dts/rockchip/rk3588-linux.dtsi

@ -12,7 +12,7 @
}i

chosen: chosen {

- bootargs = "earlycon=uart8250,mmio32, Oxfeb50000 console=ttyFIQO
irqchip.gicv3_pseudo_nmi=0 root=PARTUUID=614e0000-0000 rw rootwait";

T bootargs = "earlycon=uart8250, mmio32, 0xfeb50000 console=ttyFIQO
irqchip.gicv3_pseudo_nmi=1 root=PARTUUID=614e0000-0000 rw rootwait";

}i

3. Kernel hacking --->
Debug Oops, Lockups and Hangs --->
(0) panic timeout X P ZEHLAKO

BT B FE3AMENR, SIS, #HiAfiq, B AdebuggerfizX, #iApcsr, FHIAEWR NcpuEEiT, H
cpu xar 2 YIE ] Zcpu, #ii Abt £ cpulliE F %,

11.20 linux F/proc/sysrq-triggerifig

ARARGUH IR SHE D W — LMD, tieie, HBoE s AR, ] SysRqt
o NR gy SRS

ELFTIFRIKHAISysRGH & #E? BRIASysRqdH & #E 2 %A1,
FITTIIRE:

echo 1 > /proc/sys/kernel/sysrq
KHAIHE:
echo 0 > /proc/sys/kernel/sysrq
systqIRERFTHF G, B LifsysrqFREH: L, echo "m" > /proc/sysrq-trigger

m - SHXTAFIENEE,

t - FHEERSEE,
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p - SFUHMHICPUFFREEMIRELMIEER,

c - WEILRG R (EMEHAnetdumpeidiskdumpiHEsa ),
s - HINFRP AR RS,

u - BINEFHE ARG,

b - BINENENRST,

o - HISHL (AN SRALAR IR E I SCFF L TIRE )

11.21 generate_logs Hal1#l\Hlogs

&1 Tgenerate_logsP] AMTEX R GiAH XKlog(E 5

buildroot# generate_logs
Log files zipped to /tmp/log-110223-090017.tar.gz

log(& B RS HEREEinfo H SR R, E EloglE BATF:

F— clk_summary
— cmdline

— config-5.10
— cpuinfo

— device-tree
— df.txt

— diskstats
— dma_buf

— dmesg. txt
— dri

|— fstab

— gpio

— interrupts
— iomem

— kallsyms

— 1log

— lsof.txt

— manifest.xml
— meminfo

— modetest. txt
— os-release
— partitions
F— pinctrl

— plane_58.raw
— plane_58.txt
F— ps.txt

F— rk_dmabuf
— rockchip_config
— slabinfo

— softirgs

F— sysrq.txt
— System.map-5.10
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— timestamp.txt

— top.txt
— version

— wakeup_sources
L— wifibt-info.txt



12. Chapter-12 SDK ¥k S n] i HH

HPIEIISSDKZAll, F7ZERFSDKITIMIML, ZMXLE 7 BRI LSS, X2 BAARISDK

License,

12.1 Rk 1 2

12.1.1 Buildroot

make legal-info
SDK L#2R] PUEISIZ1T make legal-info i< HBNEMAH K Licensef5 /8, FLUTRK3566 LF2 I-:

$ source buildroot/envsetup.sh rockchip_rk3566
buildroot$ make legal-info

PUTIN LA SRR —EE R

buildroot$ tree -L 1 output/rockchip_rk3566/legal-info/
output/rockchip_rk3566/1legal-info/
— buildroot.config

— host-licenses

— host-manifest.csv

— host-sources

— legal-info.sha256

— licenses

— manifest.csv

— README

L— sources

HA manifest.csv ERK3566 T F2{# FHRE < FER ] Licensef5 &
host-manifest.csv ;2RK3566 LF2fH FHPCHiAHIE =77 T EfLicensef5 &

12.1.2 Debian

RaT 2% A

licensecheck --check '.*' --recursive --copyright --deb-fmt \
--lines © * | /usr/lib/cdbs/1licensecheck2dep5

IR B ARBGRAANL T /usr/share/doc/*/copyright
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12.1.3 Yocto

FIERS A SRR BOHBAN, T build/tmp/deploy/licenses/*/recipeinfo

12.2 LicenseiF ] UE#

H i FE R Licensed| 3R, nJZ% DL kR

license-list
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13. Chapter-13 RockchipJFifg &

13.1 github

RockchipfUiS & FEH P rockchip-githubs

13.2 wiki

Rockchip %R Jrockchip-wiki

13.3 upstream

e Rockchip upstream uboot:

git clone https://gitlab.denx.de/u-boot/custodians/u-boot-rockchip.git

Upstream U-Boot support Rockchip SoCs:

RK3036, RK3188, RK3288, RK3328, RK3399, RK3566, RK3568

¢ Rockchip upstream kernel

git clone git://git.kernel.org/pub/scm/1linux/kernel/git/mmind/linux-rockchip.git

Mainline kernel supports:

RV1108, RK3036, RK3066, RK3188, RK3228, RK3288, RK3368, RK3399, RK3566, RK3568
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14. Chapter-14 SDK%; Wl [n] 8

14.1 WTEHIA Y SDK i A F SR G0/ PR AR ?

A PUEIS /info/ H 3% 8L /etc/os-release FREAHAE R, Ehin

root@rk3588:/# cat /etc/os-release

NAME=Buildroot

VERSION=1inux-5.10-gen-rkr3.4-48-gb0d2bfa6

ID=buildroot

VERSION_ID=2021.11

PRETTY_NAME="Buildroot 2021.11"

BUILD_INFO="wxt@ubuntu-191 Wed Nov 23 09:17:44 CST 2022 -
/home/wxt/test/rk3588/buildroot/configs/rockchip_rk3588_defconfig"
KERNEL="5.10 - rockchip_linux_defconfig"

14.2 SDK % i5AH % ] i

DU 7 X SDKAAN 7 H 193 W E ARG . LA T2 SDK FAQRATREFL & UAH 4 M,
14.2.1 repo 53] 25 ]

repo sync -c HHTHIEIER No module named formatter JX/NEHTFHETGFHLEE B A ) python,
Ftanpython3.8+52 28R T formatter, X ANSDKrepohft AN K IH S2K, IX (A, R REIEIL 5 Hrrepohii AN iR
R, RBIATR:

$ cd .repo/repo/
$ git checkout origin/stable

XN repolE2022fiA, Bikmaster 2202004 . & repo init TAERHERIN - - repo-
rev=stable RUJHEHhkArepo.

repo init --repo-url ssh://git@www.rockchip.com.cn/repo/rk/tools/repo --repo-
rev=stable \

-u ssh://git@www.rockchip.com.cn/1linux/rockchip/platform/manifests -b linux -m \
rk3588_1linux_release.xml

14.2.2 ./build.sh&i ¥ Birepo S B 57 H Il /i

TR R
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Adding information to /etc/os-release...

Traceback (most recent call last):

file "rk356x/.repo/repo/main.py", 1line 56, in <module>

from subcmds.version import Version

File "rk356x/.repo/repo/subcmds/__init__ .py", 1line 35, in <module>
ModuleNotFoundError: No module named 'formatter'

X FbuildrootH'python3#1 T-#Erepolit AXVLEL I, device/rockchip RIff#aN ™EM:

--- a/common/post-build.sh
+++ b/common/post-build.sh
@@ -171,8 +171,6 @@ function add_build_info()

mkdir -p "$INFO_DIR"

- yes | python3 .repo/repo/repo manifest -r -o "$INFO_DIR/manifest.xml"

14.2.3 BuildrootZii% v 8

GRER—LEMZR IR A, T8 buildrootdm R, FTABEFH PR 75 IR g :
PEdIER, U249 a] DR AT B E buildroot, /D TEUNTH], 42 S iFEaies,

Feanrk3588 linux sdk A PUX A &8 hdL H 5% :

$ cd .repo/manifests
$ rk3588_linux_release.xmUZHHigan F&ek:

diff --git a/rk3588_linux_release.xml
b/rrk3588_linux_release.xml

index 5082dea..626f094 100644

--- a/rk3588_1linux/rk3588_1linux_release.xml
+++ b/rk3588_1linux/rk3588_linux_release.xml
@@ -14,6 +14,7 @@

+ <project name="1linux/buildroot/dl" path="buildroot/dl" revision="next"/>

$ cd -
$.repo/repo sync -c

HAMRNF SDKAE T TR2E M,

14.3 Buildroot FAQ

14.3.1 BB 5 S I P i) Tl A ) 2

/etc/xdg/weston/weston. ini AJ DABCE g AONFO AT L
clock-format=seconds

BRONBCER 7 A 7 e — RN (R, CEER PR (R REN I R B 8T, 58— IR LIRS AN A 25X 57 2

o,
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MZ TR B R R T RE R S i — L (ERE, KRR RSCRAEL L (MEFRIPEE TE) |
SEHILHIT,

IR —E E P B RIX M, AT DAMERweston, AZRAUIE B AR EhAIRT AT,

diff --git a/clients/desktop-shell.c b/clients/desktop-shell.c
index bf75927..67289e2 100644
--- a/clients/desktop-shell.c
+++ b/clients/desktop-shell.c
@@ -531,12 +531,16 @@ panel_launcher_tablet_tool_button_handler(struct widget
*widget,
launcher_activate(launcher->argp, launcher->envp);

+static int clock_timer_reset(struct panel_clock *clock);
+

static void

clock_func(struct toytimer *tt)

{
struct panel_clock *clock = container_of(tt, struct panel_clock, timer);
widget_schedule_redraw(clock->widget);
+ clock_timer_reset(clock);
}

static void
@@ -589,7 +593,7 @@ clock_timer_reset(struct panel_clock *clock)
clock_gettime(CLOCK_REALTIME, &ts);
tm = localtime(&ts.tv_sec);

- its.it_interval.tv_sec = clock->refresh_timer;

0;

its.it_interval.tv_nsec = 0;

its.it_value.tv_sec = clock->refresh_timer - tm->tm_sec % clock-

+ its.it_interval.tv_sec

>refresh_timer;
its.it_value.tv_nsec = 10000000; /* 10 ms late to ensure the clock digit has
actually changed */

14.3.2 buildroot R Gt % B HUS SN i 217X

buildroot™ 3 [Alweston  Ohf B HxZf defconfig B i 2 f+iincludefYweston.config) , SAJ5:

1. kernel¥fidefconfigHF/HCONFIG_VT CONFIG_VT_CONSOLE CONFIG_FRAMEBUFFER_CONSOLE
CONFIG_DRM_FBDEV_EMULATION

e

2. buildroot# - f5BR2_PACKAGE_FRECON BR2_PACKAGE_FRECON_VT1

X512 freconA] A IR A iR rR S, (H2 HAEE T


af://n2806

14.4 Debian FAQ

AREETT FEREE T Rockchip - & —%E2%F Debian GNU/Linux % UL, HAMIA[ 2% & 75 Debian
FAQ,

14.4.1 i83)" noexec or nodev" ] 5

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-arm64/chroot' mounted with noexec or nodev

BRI I%:

mount -0 remount,exec,dev XxX

(Hrxxx ZTREHEREE, AEEHRHF

HONMNFICA BRI, JcHEPRERRHRIERTUR ext2/extd KIRFIHRA,

14.4.2 %% "Base Debian" 2 1] {8

o HTF4i% Base Debian 7 &1/ A E AN, 1 E PIRIZE 5 R ESNRuGEE, 225 BT 2 i
Debian ] live build, B/ IR S E A AT DUXFERCE :

320 ARG

+++ b/ubuntu-build-service/{buster/bullseye}-desktop-armhf/configure

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

echo "I: create configuration"

export LB_BOOTSTRAP_INCLUDE="apt-transport-https gnupg"

b config \
--mirror-bootstrap "http://mirrors.ustc.edu.cn/debian" \
--mirror-chroot "http://mirrors.ustc.edu.cn/debian" \
--mirror-chroot-security "http://mirrors.ustc.edu.cn/debian-security" \
--mirror-binary "http://mirrors.ustc.edu.cn/debian" \

+ + + o+ o+

--mirror-binary-security "http://mirrors.ustc.edu.cn/debian-security" \
--apt-indices false \

--apt-recommends false \

--apt-secure false \

6411 55t
--- a/ubuntu-build-service/{buster/bullseye}-desktop-armé64/configure

+++ b/ubuntu-build-service/{buster/bullseye}-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 "http://mirrors.ustc.edu.cn/debian" \
+ --mirror-chroot "http://mirrors.ustc.edu.cn/debian" \


af://n2810
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+ --mirror-chroot-security "http://mirrors.ustc.edu.cn/debian-security" \
+ --mirror-binary "http://mirrors.ustc.edu.cn/debian" \
+ --mirror-binary-security "http://mirrors.ustc.edu.cn/debian-security" \
--apt-indices false \
--apt-recommends false \
--apt-secure false \

GUERILALS IR AANGE N8, A PgmA A B P LS A, AR AT H R E T 2k
(a8

14.4.3 S HPRAE S BOEBY devili B 8

bean X A askpass command or cannot use one

SRR K T R P S R e (CTRL+C) , S Embssn, afphEdm vrResE:

sudo -S umount /dev

14.4.4 2 RSB/ devili§ )8

Fean i BEX Al sudo: unable to allocate pty: No such device

FIERARTRE R IR 2 RS, SR EmEEEEN, ATbhEda Ty REE:

ssh <HF%>@<IPHilt> -T sudo -S umount /dev -1

14.4.5 ELBBRGHAER

14.4.5.1 W& E R YiDebianfifi A ?

root@linaro-alip:~# cat /etc/debian_version
11.1

14.4.5.2 Q%5 F Debian i3 I X 1138 2 Wayland?

TEX11R5: L

$ echo $XDG_SESSION_TYPE
x11

TEWayland 548 I :

$ echo $XDG_SESSION_TYPE
way land


http://%3Chttps//eyun.baidu.com/s/3bqwrvo7
af://n2824
af://n2828
af://n2832
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14.4.5.3 WME B RG55 X

root@linaro-alip:~# parted -1

Model: MMC BJTD4R (sd/mmc)

Disk /dev/mmcblk@: 31.3GB

Sector size (logical/physical): 512B/512B
Partition Table: gpt

Disk Flags:

Number Start End Size File system Name Flags
1 8389kB 12.6MB 4194kB uboot

2 12.6MB 16.8MB 4194kB misc

3 16.8MB 83.9MB 67.1MB boot

4 83.9MB 218MB 134MB recovery

5 218MB 252MB 33.6MB backup

6 252MB 15.3GB 15.0GB ext4 rootfs

7 15.3GB 15.4GB 134MB ext2 oem

8 15.6GB 31.3GB 15.6GB ext2 userdata

14.4.5.4 25t ! Bissh.servicelR55 74

JXJ&Debian108% F HATFAE R [AER /etc/rc.local FRANAA T :

#!/bin/sh -e
#
## Chapter-14 rc.local
#
## Chapter-14 This script is executed at the end of each multiuser runlevel.
## Chapter-14 Make sure that the script will "exit ©" on success or any other
## Chapter-14 value on error.
#
## Chapter-14 In order to enable or disable this script just change the execution
## Chapter-14 bits.
#
## Chapter-14 By default this script does nothing.
## Chapter-14 Generate the SSH keys if non-existent
if [ ! -f /etc/ssh/ssh_host_rsa_key ]
then
# else ssh service start in dpkg-reconfigure will fail
systemctl stop ssh.socket]||true
dpkg-reconfigure openssh-server
fi

exit 0

14.4.6 Debian11 baseflZiiEA T

RIBEZLN MRS

W: Failure trying to run: /sbin/ldconfig
W: See //debootstrap/debootstrap.log for details
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FHERPCHkernel iR AES.10+, IXJ&IHIIQEMUTFEEHbug. RIS IEF ERF:
o PCH IR A T 2 5.10+ 75K,
K& PCIRZIRA

cat /proc/version
Linux version 5.13.0-39-generic

o HH ARSI Igemu

2% gemu,

14.4.7 Debian debf[fRIE, B0X. BEHFTRGA

GRERIR ZABAE IR Yo deb_BIERCEEHHT 0L, 75 7R40 B

#ipE AP E s Elextract HR R
dpkg -X xxx.deb extract/

#iAE H AR IH{S Bextract /DEBIAN/ R:
dpkg -e xxx.deb extract/DEBIAN/

BB FEXXX

## Chapter-14 XMERGERIANAEN T HA Kdebfl
dpkg-deb -b extract/ .

14.4.8 DebianW{f 34 hllswap 73 [X.

MARGYBENEAE RN, HErT A MDebianfIswapEIATZE X, DALY FTZ TR P EEH,
Eean i — 2GR REN FF

o fAE—"swapXff

cd /opt

mkdir swap

dd if=/dev/zero of=swapfile bs=1024 count=2000000
## Chapter-14 countf{RIZEKR/D, XEE2G,

o JUXIFERA N swap ST
sudo mkswap swapfile
o MiHswapff

swapon /opt/swapfile

I :
swapoff /opt/swapfile


https://launchpad.net/~canonical-server/+archive/ubuntu/server-backports
af://n2858
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FHVEaNE BaHERTE, 7] DHEERINE etc/fstab >
eg : /opt/swapfile swap swap defaults 0 0

. RIEREEN

root@linaro-alip:/opt# free -h

total used free shared buff/cache available
M 1.96i 390Mi 91Mi 75M1 1.561 1.461
R 1.96i 0B 1.9Gi

e =h

14.4.9 Debian® — X B H R G =) BonIRSS

J8 FDebiany T 3 & AR, Jete/init.d/rockchip.sh 55— R 8 shIHE, 2ARIE S 238 &A= =6, bban
libmali isp¥packages. 3558 /5 2 8 8 T ARSS. tn S22 0 H n] DURENHIVEBG AIHEAC BIX R oy 22
SERAT,

14.4.10 Debian' ' libGLAH % dri.so ¥ H 55 ) 81

e T 24T

o EGL Z2MARM & _L OpenGL £14 x window system FI¥ &, INREFNT x86 R glx J&E,

o T Xorg {# I Driver modesettings BRINZXfNZK libglx.so (FEH glx 2 SFECELLIHE TN glx AR
MNHEBNRIK), libglx.so SHHRAG A dri SEELE, {H2 Xorg 2D JNEZE E#EFT DRM L3,
FEARSIE dri B, ATDARZNEAEA, libglx.so RGN NHIEEIR,

AIGLX error: dlopen of /usr/lib/aarch64-1linux-gnu/dri/rockchip_dri.so failed"

RN RGUBATIRA RN, AR,
T FEFERER, FENHEIERES, MaREWNER, AR, N HESIT AR IE RGN,
1ibGL error: unable to load driver: rockchip_dri.so

1ibGL error: driver pointer missing
1libGL error: failed to load driver: rockchip

14.4.11 Debian P E 24BN BbR B2 A F ik

o NI EIEER

240 Flog:

root@linaro-alip:~# dmesg |grep cursor

[ 2.062561] rockchip-vop2 fe@40000.vop: [drm:vop2_bind] Clusterl-win®@ as
cursor plane for vp@

[ 2.062669] rockchip-vop2 fe040000.vop: [drm:vop2_bind] Cluster@-win® as
cursor plane for vpil

o modetestiliIXEE 2 S E _Lik


af://n2880
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102 (0] 0 0,0 0,0 0 OX00000002
formats: XR30 AR30 XB30 AB30 XR24 AR24 XB24 AB24 RG24 BG24 RG16 BG1l6 YUO8 YU10
YUYV Y210
props:
8 type:
flags: immutable enum
enums: Overlay=0 Primary=1 Cursor=2
value: 2

& Nsummary /2 & Vi FH i AR IE 2
root@linaro-alip:~# cat /sys/kernel/debug/dri/0/summary |grep 64 x 64

RS R1285E, RIEE [FETE, BAE N /var/log/drm-cursor. log 25 HE FH,

14.4.12 Debian* H 7&K K )8

Debianfi $Zfitlogrotate % | E HH H & X, logrotate J2 N T A2 HE X R RS ik H &S
B, logrotate X ¥+ E 3] rotation [E4H, MIFRAIK 1% HEM M, logrotate A ATZER, &E, &A
BE Y HE MR/ NERIRE N UE 2 5517, — M, logrotate /& 1A KIBITIN cron £55,

apt install -fy logrotate cron

14.4.13 Debiani% & % F P i) 8

AR, systemd HFESZIAE3) /1ib/systemd/system/default.target (CEEEREARMERS
%" graphical.target “CIFTS5E8E) AT FIRBURES

systemctl get-default
graphical.target

REZHPEX (W21TR%)
systemctl set-default multi-user.target

HJgE R A R {Elogo, AT RS

A IEH BT 2 sysinit->multi-user->graphic YR EF | multi-user.target F TR AEME
WE G, XRMEFREVT2 (KR EFREFR) NEFREF S A IR

CONFIG_FRAMEBUFFER_CONSOLE=y
CONFIG_VT=y

14.4.14 Debian/H P A Z 1Y

KRNI P 21 RSZ linaro # linaro,
root LA EIRT B, AHEHSITUIA sudo su


af://n2908
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14.4.15 Debian XFCE 4 i Bt A i 55

XFCESEMFEABug , 7] DUEE 1&E--->=M-->Ein 4k b sadsesmg Skeud KX A,
14.4.16 ChromiumM| &8y = M2 f7#Ric: --no-sandbox

FRAEFAERELEINE, B TRAENNERRRA, RARTHIFNERRA, #FHE -no-sandbox S5
31, A ysandbox B FREH, f2hl LR IR], AN sandbox A GE 7o A (RIS A479 kt,  SEFAEE s

14.4.17 DebianR Gt X 11 i % B X 1FDRI2Y i

SDKHf#Jglmark2-es2, Mali GPUJZ &I dri24% 1% &,

BLRA] PAZ % xserver I HH E SRS :
J/hw/xfree86/drivers/modesetting/dri2.c
ms_dri2_get_msc

ms_dri2_schedule wait_msc

Xserver AJ JE I 41 Nlog R HfiIA 2 f3 S+ DRI2

root@linaro-alip:/# grep -i dri2 /var/log/Xorg.0.log

[ 47.696] (II) modeset(0): [DRI2] Setup complete

[ 47.699] (II) modeset(0): [DRI2] DRI driver: rockchip

[ 47.712] (II) modeset(0®): [DRIZ2] VDPAU driver: rockchip
[ 48.502] (II) Initializing extension DRI2

N2 — BXDRI2 [ —Bidri2-test.c MR LAY

#include <stdlib.h>
#include <stdio.h>
#include <xcb/xcb.h>
#include <xcb/dri2.h>
#include <X11/X1lib.h>
#include <X11/X1lib-xchb.h>

int main(void)
{
xcb_connection_t *c;
xcb_dri2_connect_cookie_t cookie;
xcb_dri2_connect_reply_t *reply;
Display *display = XOpenDisplay(NULL);
Window window = DefaultRootWindow(display);
c = XGetXCBConnection(display);
cookie = xcb_dri2_connect(c, window, XCB_DRI2_DRIVER_TYPE_DRI);
reply = xcb_dri2_connect_reply(c, cookie, 0);
printf("%s[%d] device(%s)\n", _ func__, _ LINE__,
xcb_dri2_connect_device_name (reply));
c = xcb_connect(NULL, NULL);
Xxcb_screen_t *screen = xcb_setup_roots_iterator(xcb_get_setup(c)).data;
cookie = xcb_dri2_connect(c, screen->root, XCB_DRI2_DRIVER_TYPE_DRI);
reply = xcb_dri2_connect_reply(c, cookie, 0);
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printf("%s[%d] device(%s)\n", _ func__, _ LINE__,
Xcb_dri2_connect_device_name (reply));
return 0;

G TN

## Chapter-14 gcc dri2-test.c -1lxcb -1xcb-dri2 -1X11 -1X11-xcb -o dri2-test
## Chapter-14 ./dri2-test

main[21] device(/dev/dri/card0)

main[27] device(/dev/dri/cardo)

14.4.18 Debian L Z#:GCC T Hi%

apt update && apt install -y build-essential manpages-dev
LALSEHHIIAGCChRA :

root@linaro-alip:/# gcc -v

Using built-in specs.

COLLECT_GCC=gcc
COLLECT_LTO_WRAPPER=/usr/1lib/gcc/aarch64-linux-gnu/10/1to-wrapper
Target: aarch64-1linux-gnu

Configured with: ../src/configure -v --with-pkgversion='Debian 10.2.1-6"' --with-
bugurl=file:///usr/share/doc/gcc-10/README.Bugs --enable-
languages=c, ada, c++,go0,d, fortranx

Thread model: posix

Supported LTO compression algorithms: zlib zstd

gcc version 10.2.1 20210110 (Debian 10.2.1-6)

14.4.19 Debian‘Z ¥packagel I H ahh 4=

JEFlinnx ASuEH#EE, EHElinux Z1TRISFHE B 177 %Ebash-complitionfX L,
AR BEERTEEER—T, K&

sudo apt-get install bash-completion
source /etc/bash_completion

14.4.20 {EDebian X11 R Z{FDRI3Y &

DRI3Y"JRIEX1IH—ER ), BN ERERR M 7SO SR, {EDebianZ& S, DRIBEH ZEINEH
M, HTER—NMREMY, BEINEEMER ASWERIIT,
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ZAEN AREF L HDRIBY B, EHRESEDRBIVHIE R, RS RESREFMENME D, flan, &
A[DA#EAXCB (X protocol C-language Binding) JFEZLHIDRIZEZ 1, NI ZUATEDebian R FiH 2 HEA
BEXERZ NP E:

o ‘EXCB DRIBHF R FE

i FH DU 2 2245 libxcb-dri3 FF & P :
sudo apt-get install libxcb-dri3-dev

XK BE B ER LS, DA RENS £E B F2 % A 8 FH DRI3AH S (1 2 E
o BEDRIZEI
BEAREDRIE ME XA HEE, FIPAES dris.h ke

vi /usr/include/xcb/dri3.h

XA TDRIBHE LR EARSCER,  m] DAREBOAE T fan A8 AR > (8 I DRI3Y g

S REIX P BR, ] DUT4A7EDebian R GEH A FIDRIBY RAKIT & sl BRI BT N AR P, 1C1S1E
9’5 N HIRE P I 25 XCBHIDRIBH B 75 5CA,  DARACRIER) H R0t (X L

14.4.21 RGBS EITHURE A G 2178

RETTHN:

o Hl#ixserver
. kerneH:FEu'CONFIG_FRAMEBUFFER_CONSOLE\ CONFIG_DRM_FBDEV_EMULATION.
CONFIG_VT. CONFIG_VT _CONSOLE

14.4.22 Q1 fc & e lie i

2% [etc/X 11/xorg.conf.d/20-modesetting.conf

Section "Screen"
Identifier "Default Screen"
Device "Rockchip Graphics"
Monitor "Default Monitor"
DefaultDepth 24
SubSection "Display"
Depth 24
Modes "1024x600"
EndSubSection
EndSection

#### Valid values for rotation are "normal", "left", "right"
Section "Monitor"
Identifier "HDMI-A-1"

Option "Rotate" "inverted"
Option "Position" "Ox0"
EndSection

Section "Monitor"


af://n2957
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Identifier "DSI-1"

Option "Rotate" "left"
Option "Position" "Ox0"
EndSection

14.4.23 DebianJC . pi e sSZIR

B XIS B IR E N TR TR GENERENA B &) .
GRS A B DM REIN PR Fflogo, AT AN 75 KRN

/usr/bin/xX BHUTXorg.wrap R ENIN :

export XSERVER_FREEZE_DISPLAY=/.freeze_xserver
touch $XSERVER_FREEZE_DISPLAY
$(sleep 6; rm $XSERVER_FREEZE_DISPLAY)&

Reg6r), RGN, PREGIN TR 2 /05 B RTHRE B AR S 75 SR

{
export XSERVER_FREEZE_DISPLAY=/.freeze_xserver
touch $XSERVER_FREEZE_DISPLAY
while sleep .5; do
pgrep panel && break # HFRPIRESFARSS
done
sleep 2 # FRPIRSFELTI
rm $XSERVER_FREEZE_DISPLAY
&

14.4.24 Debian R GEAHAHIER s i BUbnE o

JRAEALHIRRIXAE, RECZN THE—LEASRHMRAIN A, XserverZ il Re 55 — MRS A1 RN £ K
FRUPRE A K Ho

ANFRGEIE HIE AT DAZRG S =05 1%

o [EAZEHEMR @ (BAEBITM EER)

o [E2Xhw/xfree86/drivers/modesetting/drmmode_display.cififd, ZfHdrmModeSetCursor,
drmModeMoveCursor}i

o WNEHRSDKH A drm-cursorZ, & /etc/drm-cursor.conf, #¥flThide=1

14.4.25 Debian P g IR M rkaiq/rkisp € FE 20 3

1EBuildrootH'rkaiq/rkisp I REVIAIE |, WAl IEFf##HE 2 Debian?
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14.4.25.1 S IEHEE

FEANRK3588:0: F, A PAYI#(d AR AR BIGCCHIGLIBCRA: S AHE 26 = 5 R 5,

HE—: & Buildrootfit & PASZ#:GCC 8

diff --git a/configs/rockchip/chips/rk3588.config
b/configs/rockchip/chips/rk3588.config
index f806813a6e..affb5e7lad 100644
--- a/configs/rockchip/chips/rk3588.config
+++ b/configs/rockchip/chips/rk3588.config
@@ -1,4 +1,4 @@
-BR2_cortex_a76_a55=y
+BR2_cortex_a72_a53=y
BR2_PACKAGE_RK3588=y
BR2_ROOTFS_OVERLAY+="board/rockchip/rk3588/fs-overlay/"
BR2_TARGET_GENERIC_HOSTNAME="rk3588"
diff --git a/package/gcc/Config.in.host b/package/gcc/Config.in.host
index 7556elece6..c917823f57 100644
--- a/package/gcc/Config.in.host
+++ b/package/gcc/Config.in.host
@@ -17,7 +17,6 @@ config BR2_GCC_VERSION_ARC
config BR2_GCC_VERSION_8_X
bool "gcc 8.x"
- depends on !BR2_ARCH_NEEDS_GCC_AT_LEAST_9
# ARC HS48 rel 31 only supported by gcc arc fork.
depends on !BR2_archs4x_rel31
select BR2_TOOLCHAIN_GCC_AT_LEAST_8

WP ' EBuildrootit®, ERINEAGCC 8HIGLIBC 2.281 T4 1%,

buildroot#cat configs/rockchip_rk3588_glibc2.28_defconfig
#include "../rockchip_rk3588_defconfig"

BR2_GCC_VERSION_8_X=y
BR2_PACKAGE_GLIBC_2_28=y

IR fii F Buildroot#E4 TAH N B B 14 1%

5B Buildroot)A 5, F£4mi%¥camera-engine-rkaiqf,

<SDK>#source buildroot/envsetup.sh rockchip_rk3588_glibc2.28
<SDK>## cd buildroot
buildroot# make camera-engine-rkaiq

gRiEsERE, KRS (ﬁm&ﬂoutput/rockchip_rk3588_glib02.28/build/camera-engine—
rkaig-1.0/camera-engine-rkaiq-1.0.tar ) FtE%|DebianZR%iH,

14.4.26 Debian/& 2 P&k kdebfu

root@linaro-alip:/# apt-get download <package name>
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14.4.27 Debian/E 2% F glibcfit 4

root@linaro-alip:/# 1ldd --version

1ldd (Debian GLIBC 2.31-13+deb11u7) 2.31

B

## Chapter-14 /lib/libc.so0.6

GNU C Library (GNU libc) stable release version 2.35.

14.4.28 DebianFR GtV) # bt 5 in) 18

B REYIRUIEIR, PR E3840x2160]#I%3840x720,
JKE FEH 7 W5 /2 3840x2160 4 RE AU IR, (L2 s BRI BoR72050 5y, MVH 1440070 PR AE
JRERRUAR AT AR, (HEARER,

HHrxserver#s Il T padding X FF

wET:
+++ b/overlay/etc/X11/xorg.conf.d/20-modesetting.conf
@ -2,6 +2,9 @ Section "Device"

Identifier "Rockchip Graphics"
Driver "modesetting"

+ Option "VirtualSize" "LVDS-1:3840x720"
+ Option "Padding" "LVDS-1:0,1440,0,0"
/etc/X11/xorg.conf.d/20-modesetting.conf% {8 _I- [ 75 IE 1B L

VirtualSizefit & 4 N AR EE RN 7%, PaddingtZl8 L NEGIF TGRS, T Etop
bottom left right

W SFIB R 7 AE MW, 7] PAPadding)lfi/F X« left right top bottom

Option "VirtualSize" "DSI-1:1920x316"
Option "Padding" "DSI-1:0,0,0,764"

RN S, IEWATRERRES, MHIAISE L EImE, AIAZIS R AR (kernel dts
PLE EFHEARER, 535 L/ Emodesetting conf & [HifC & SWcursor)

kernel dtst¥ Zcursorfifif®, 210L:

kernel/arch/armé64/boot/dts/rockchip# ag cursor
rk3566-evb2-1p4x-v10-1linux.dts
12: cursor-win-id = <ROCKCHIP_VOP2_CLUSTERG>;

R
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- a/overlay/etc/X11/xorg.conf.d/20-modesetting.conf
+++ b/overlay/etc/X11/xorg.conf.d/20-modesetting.conf
@@ -2,6 +2,8 @@ Section "Device"

Identifier "Rockchip Graphics"
Driver "modesetting"

+ Option "SWcursor" "TRUE"

14.5 LinuxAWA5AH % )8

14.5.1 fEBAIRE, HAAHBBEMER, ZEARD

A DAMEH] fpsdisplaysink fiiAfR MR, SRR mVERZLHIENR, ] OsdfaE
sync=false fiB{R, #R7-F-E R LTS AFBC, Flitha] PUEIT AN N an L WiAEFIZ1TIS A, echo ox100
>

/sys/module/rk_vcodec/parameters/mpp_dev_debug
14.5.2 gst-launch-1.0 #E47HEG LA i Ui iy 2

A] A A val2sre fifF, 40 gst-launch-1.0 v412src ! autovideosink
14.5.3 JFi3 AFBC Jaflfimi i Es)), BB R

EHEEE—/2 ddr AR, TAZIREE M RER . BAMH T 2RmifEscil X,
HA FMRAERER, TENMEREMWE SRS, A58, FE My XgEikan
rga/gpu)

14.5.4 Gstreamer HEZY buffer 2 %5 WY

{8 FH dmabuf FHOCHEE (AT HAE AL TR SE BN 45 U1

14.5.5 gst-launch-1.0 B2 AR @ PERE?

WEMREEX, HEMW fpsdisplaysink ZE MR, DULIKSIIEIRE: O EB WK
14.5.6 FRIN AR mw IRELEh, KIS, BEARD

Fa— BB R BRI TEREARN R, K02 ddr 9 As, w] DA ddr PERERESK, [15E Besidit
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14.5.7 Gstreamer & 2 Pti% % A\ opengles

—RoRE R EA gl SR, IR T B =77 RIS SR, SoRIRSS R AT PAEEAT opengles & RR(AN

weston)

14.6 5 =75 OS Him)u

14.6.1 AN ARIRR GRS, BI NEARIER iso BEETEHR rootfs.squafs SKIZHH

A LAZ SDKHSHE SR M4, tH3E A TR os, (EURIEE os MM LLACHSIA], ANSRERCRILELF, A PR
FIBABE S A% RK F BRI R,

14.6.2 JGEC MFLEE ) 0S

g5, BUSEEERY, BN X BT EEMRK3588. RK356X. RK33991i&ERD, EAHEEH AT LA
WAL, & W EFIEA X,

14.6.3 J£ &5 X ¥ UEFI 519530

RK3588 X 1ILSE S HFUEFI

14.7 b K )

14.7.1 I EERLAGA e S50

drm A1, ATLAEHIE] plane 1 type, LKA A2 gstreamer HJ kmssink 752X

14.7.2 wayland % ¢ 5 BB AL B AR PRI B, bRAAE A BE | M E

weston 0 KR AEAHES, iR BEREMEN T, BKRDAS%E
<SDK>/docs/cn/Linux/*/Rockchip_Developer_Guide_Buildroot_Weston_CN.pdf 2.9 ZRALH

14.7.3 Debian xserver iiiA 2 2D

Debian101# F xserver1.20.4, Debian11{# F xserver1.20.11
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15. Chapter-15 SSH 2B HEE LI

1ERHE (Rockchip_User_Guide_SDK_Application_And_Synchronization_ CN) SCA4TERHE(E, AR SSH A
#H, KRHEBHEZ2fae@rock-chips.com, HEFIE SDK 1AL,
ZXHRAERIEIENRIRAES, B P,

15.1 Z 5lasE R sSH 2]

TEARFNLEEH, 7T CRARE SSH AAEASC: id_rsa 5 UUEIZRE FHAUMLAR Y “~/.ssh/id_rsa” B[l
G
AR HIHB IR, EEEE K ERIIRAH

~/tmp$ git clone git@172.16.10.211:rk292x/mid/4.1.1 rl

Initialized empty Git repository in /home/cody/tmp/4.1.1 rl/.git/

he authenticity of host '172.16.16.211 (172.16.10.211)"' can't be established.
RSA key fingerprint is fe:36:dd:30:bb:83:73:el:0b:df:90:e2:73:24:61:46.

Are you sure you want to continue connecting (yes/no)? yes
Warning: Permanently added '172.16.10.211' (RSA) to the list of known hosts.
git@172.16.10.211's password: [

AOINERRIRAEA)S, wUrT PAGER gic e, 4R E,

~/tmp$ git clone git@172.16.10.211:rk292x/mid/4.1.1 rl
Initialized empty Git repository in /home/cody/tmp/4.1.1 rl/.git/

he authenticity of host *172.16.10.211 (172.16.10.211)" can't be established.
RSA key fingerprint is fe:36:dd:30:bb:83:73:el:0b:df:90:e2:73:e4:61:46.

Are you sure you want to continue connecting (yes/no)? yes

Warning: Permanently added '172.16.10.211"' (RSA) to the list of known hosts.
remote: Counting objects: 237923, done.

remote: Compressing objects: 100% (168382/168382), done.

eceiving objects: 9% (21578/237923), 61.52 MiB | 11.14 MiB/s

A0 ssh FASARTRE L BRAN M HRREE IR
Agent admitted failture to sign using the key
1E console i AN4N T 4 B AT gL,

ssh-add ~/.ssh/id_rsa

15.2 — B PlasVIH AR SSH 22

A PA%%# ssh_config XA4HC B SSH,

~$ man ssh_config
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28 ® Terminal
XE(F) mR3B(E) SF8B(V) #S#=HE(T) #ahiH)
SSH CONFIG(5) BSD File Formats Manual SSH CONFIG(5)

NAME
ssh_config — OpenssH 55H client configuration files

SYNOPSIS
~/.ssh/config
/etc/ssh/ssh_config %

DESCRIPTION
ssh(l) obtains configuration data from the following sources in the fol-
lowing order:

command-line options
user's configuration file (=/.ssh/config)
system-wide configuration file (/etc/sshs/ssh _config)

For each parameter, the first obtained value will be used. The configu-
ration files contain sections separated by “Host” specifications, and
that section is only applied for hosts that match one of the patterns
given in the specification. The matched host name is the one given on
the command line.

Manual page ssh config(5) line 1

= 4

NS, ECE AT R SSH LB,

~$ cp /etc/ssh/ssh_config ~/.ssh/config
~$ vi .ssh/config

I, 4 SSH A % — A B SRR “~/.sshl/id_rsa” YEIANIERARH, JEIEIXFR757E, ATDAYI#
NGRS S

2 8 & Terminal
2(F) #m3BR(E) HTFH\(V) =HE(T) #ah(H)

15.3 FHHRE PR

k55 a8 A DASEIN i 5 key B REGREL TP FEE, WMREZM S H RN key BT
HBUR,
THZEREMF, HAZE IRBNGHE=T71EH,
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