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1. SDK KB & H

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 /e 54 A A IR Ja — MRERAE DY LTS JRAs, HEFERAKIMARAER, —H 5~6
A, FTELTEETU N —A LTS (RS . — UG R . LTS fZ4E I a2 A E R, A
I Z AR E . PTA— BT 2 4, RJEERE] 4 48, fa BHREKE 6 4 (ARIE) .

HAKkKernel EOL, PLH 7R AiANTE:
Kernel-Release
H HTSDK % i fJKernel4.4. 4.19. 5.10. 6.15&Rockchip K31 5745 () I AZ R AR

FRELZE R /N AR (4.19.27->4.19.232)
FEEE2- 35 T B KIRAS (4.4->4.19->5.10->6.1)

BEXE R — /NP RZLTSHRAS:  Rockchip N A% B 3T SRS N RE AR R AT —NLTS (KIHCED WA, X5FELN
W EREAE R AT — ADNLTSHUOAR I SRS AR A —4F . B 2R 4E—ALTSHRA,  Rockchip2 4 —NLTSHR
Ao FrbAXRockehipZ JG LTS FIRRAS & 2024 SR AR 1) LTS. FRARJG /& 2026 SF AT LTS, LAHIEHE.

1.3 Buildroot Roadmap

HATRKE /7 3 FF I Buildroothi A< /& 2018.02 Fl 2021 .11 PAARAS


af://n9630
af://n9631
af://n9653
https://www.kernel.org/category/releases.html
af://n9687

Version Buildroot Released
2018.02 2018-03-04
2021.11 2021-12-05
2024.02 Mar, 2024

SDK Released
2018-06-20
2022-05-20

2024 Q2

Released Projected EOL
Jan, 2024
Dec, 2026

Future - Long Term Support (until April 2028)

Buildrootht: X & = AN F B AT —NBTARCA, & —F KA — M ERA .

AR %2 Buildroot B )7 KA {5 B

buildroot-Release

1.4 Yocto Roadmap

HATRK'E 77 3 1 8 Yoctoi 4~ MDunfell (3.1) # Kirkstone

. Yocto
Version
Released
Kirkstone (4.0) May 2022
Scarthgap (5.0) April 2024

SDK
Released

2022-12-20

2024-12-20

(4.0) , E4id = Kirkstone (4.0) .

Support Level

Long Term Support (Apr. 2026")

Future - Long Term Support (until April
2028)

Yoctott: DEE AR RATA TR . I8 AL R B SR AN

HARZH Yocto B J5 K AR B

Yocto-Release

1.5 Debian Roadmap

HAIRKE 5 X fDebianit < Mstretch (9) F| bookworm (12) , F4EH /2 bullseye (11)

Version Debian Released

Stretch (9)
Buster (10)
Bullseye (11)

Bookworm (12)

Debian LTSHRAEE 4= Hi—NhiA .
HAARZ#Debian'® 7 KA 15 B

Debian-Release

2017-06-17

2019-07-06

2021-08-14

2023-06-10

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://n9713
https://wiki.yoctoproject.org/wiki/Releases
af://n9734
https://wiki.debian.org/DebianReleases

2. SDK# A

2.1 faj4r

Rockchip Linux SDK 37§ Buildroot, YoctofDebian=A4>%&%t, WI%%ET Kernel 4.4. Kernel 4.19.
Kernel5.108Y, Kernel6.1, 5|53+ U-boot v2017.09, &+ Rockchip EVB FF R AR & FEF I KRR T —
IR IBTA Linux 7= i

TR A IE FRAS SR TAT S FH 28 R SR A O B T/ I o4 5 Ao Tr= v, SR SR I Fr) 200 i it 2
G, e ARASEHILTR.  BARDIRE BRI, 1§13 TR H 3K docs/ R 30

2.2 i I SDK# BRI £

2.2.1 BT RS AR 55 3% T 2

$RHY Rockchip Linux #4410, 7584 — MK /97 19 Rockehip $2AE VRIS G . % 7 B s R & 1
s SDK, [FI2P3EMt SSHASHIEAT AR S 2R AEIRAN, RGBS BI] [F20000 . RTF 5 SR AR 55 25
SSHAEARAN, 152 SSH A G ] 25,

2.2.1.1 Rockchip Linux6.1 SDK T # i it

5

4|

Vi3 A T2

repo init --repo-url https://gerrit.rock-chips.com:8443/repo-release/too
Is/repo -u\

RK3588 Linux6.1 https://gerrit.rock-chips.com:8443/linux/rockchip/platform/manifests -
b k3588 -m \

k3588 linux6.1 release.xml

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

Is/repo -u\
RK3576 Linux6.1 https://gerrit.rock-chips.com:8443/linux/rockchip/platform/manifests -
b rk3576 -m\

k3576 _linux6.1_release.xml

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

Is/repo -u'\

RK3566 RK3568 Linux6.1 https://gerrit.rock-chips.com:8443/linux/rockchip/platform/manifests -
b rk3566_rk3568 -m\
k3566 rk3568 linux6.1 release.xml

2.2.1.2 Rockchip Linux5.10 SDK T # i i


https://gerrit.rock-chips.com:8443/repo-release/tools/repo
https://gerrit.rock-chips.com:8443/linux/rockchip/platform/manifests
https://gerrit.rock-chips.com:8443/repo-release/tools/repo
https://gerrit.rock-chips.com:8443/linux/rockchip/platform/manifests
https://gerrit.rock-chips.com:8443/repo-release/tools/repo
https://gerrit.rock-chips.com:8443/linux/rockchip/platform/manifests
af://n9765
af://n9766
af://n9769
af://n9770
af://n9772
af://n9790

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

THRWL

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

s/repo -u\
https://gerrit.rock-chips.com:8443/linux/rockchip/platform/manifests -
b rk3562 -m\

rk3562 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 \

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 \

k3326 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

S R A THER@L

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\
k3036 linux5.10 release.xml

repo #& google HI Python JIAE IR git —ANEIA, EZRAKNE. EEIEKRECE, LT
bkt T

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

2.2.2 BT A Hb s 48 R R R EX

IR DU IR SDK J5HY,  Hi S AR B I8 5 2R A N AR A 1) SDK W14 4660,  FF R # 7] LA
xR, kA SDK ARSIV 4R, 1248 G d AR BIIRRS, AT AP )5 5385 repo N #K
(A 2 — B

PL RK3588 LINUX6.1 SDK RELEASE V1.0.0 20231220.tgz 1, #2 N HiZyaaibt)a, @idin ~ay
A AR RS -

mkdir rk3588

tar xvf RK3588 LINUX6.1 SDK RELEASE V1.0.0 20231220.tgz -C rk3588
cd rk3588

.repo/repo/repo sync -1

.repo/repo/repo sync -c

JE T K E ARG FAE & D A AR EH U, 8 . repo/repo/repo sync -c i [EDHEH.

ik
AR RAT A RS TR xml #HTEH, BAAIEWTR:

i
L

S

.repo/manifests$ realpath rk3588 linux6.l release.xml

il $TENRIRR A S 9v1. 0.0, SEHRSEH20231220
<SDK>/.repo/manifests/release/rk3588_ linux6.1 release v1.0.0_20231220.xml

H R Linux6.1 % 4ii FISDKYIAE L 45 LU0 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://n9842

i AR
RK3588
RK3576

RK3566. RK3568

48 6
RK3588 LINUX6.1 SDK RELEASE V1.0.0 20231220.tgz
RK3588 LINUX6.1 SDK RELEASE V1.0.0_20240620.tgz

RK3566 RK3568 LINUX6.1 SDK_RELEASE V1.0.0_20240620.tgz

H B Linux5.10 % 75 [ SDK Y LG L 45 A0 F

i AR

RK3562

RK3588

RK3566. RK3568
RK3399

RK3326. RK3326S
RK3358

PX30. PX30S
RK3308

RK312X

RK3036

=¥

JE 45 A,
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 LINUXS5.10 SDK_RELEASE V1.0.0_20220920.tgz
RK3326 LINUXS5.10_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_LINUXS5.10 SDK_RELEASE_V1.0.0_20220420.tgz

F146 s 4 0 7T BEA BT RRCAS B 8 5T !

2.3 SDKF &Rz LI A

231 —B%gRiF

fRA
v1.0.0
v1.0.0

v1.0.0

fR A

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://n9915
af://n9916
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*

RK3588S

RK3588

RK3588

RK3576

RK3568

RK3568

RK3566

RK3562

RK3562

RK3562

RK3562

RK3562

RK3399

RK3399

RK3326

RK3288

&R H X H &R H =

&R H

&R H

&R H

s
Hl

&
h
B

A
3

&R H

H

ir

B

iz

i1
Bl

&R

SEHLA

RK3588S EVBI

RK3588 EVBI1

RK3588 EVB7

RK3576 EVBI1

RK3568 EVBI1

RK3568 EVB8

RK3566 EVB2

i

RK3562 EVB1

RK3562 EVB2

RK3562 EVBI1

RK3562 EVB2

RK3399 EVB IND

RK3399
SAPPHIRE
EXCAVATOR

RK3326 EVB

RK3288 EVB
RK808

— S

/build.sh
lunch:rockchip_rk3588s_evbl_lp4x_v10_defconfig
&& ./build.sh

/build.sh
lunch:rockchip_rk3588 evbl_Ip4 v10_defconfig &&
/build.sh

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

./build.sh
lunch:rockchip rk3576 evbl v10 defconfig &&
/build.sh

./build.sh
lunch:rockchip _rk3568 evbl _ddr4 v10_defconfig
&& ./build.sh

./build.sh
lunch:rockchip_rk3568 evb8 Ip4 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_evbl_Ip4x_v10_defconfig
&& ./build.sh

./build.sh
lunch:rockchip rk3562 evb2 ddrd v10_defconfig
&& ./build.sh

./build.sh
lunch:rockchip_rk3562_evbl_lp4x_v10_defconfig
&& ./build.sh

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

./build.sh
lunch:rockchip_rk3399_evb_ind_Ipddr4_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

rootfs4i
¥

./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

./build.sh
rootfs

kernel4 %

make ARCH=arm64
rockchip_linux_defconfig

k3588 _linux.config;

make ARCH=arm64 rk3588s-evb1-
Ip4x-v10-linux.img -j24

make ARCH=arm64
rockchip_linux_defconfig
rk3588_linux.config;

make ARCH=arm64 rk3588-evbl-
1p4-v10-linux.img -j24

make ARCH=arm64
rockchip_linux_defconfig

k3588 _linux.config;

make ARCH=arm64 rk3588-evb7-
v1l1-linux.img -j24

make ARCH=arm64
rockchip_linux_defconfig;

make ARCH=arm64 rk3576-evbl1-
v10-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-
Ip4-v10-linux.img -j24

make ARCH=arm64
rockchip_linux_defconfig;

make ARCH=arm64 rk3566-evb2-
Ip4x-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-evbl-
Ip4x-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-
1p4x-v10-linux.img -j24

make ARCH=arm64
rockchip_linux_defconfig;

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

make ARCH=arm64
rockchip_linux_defconfig;

make ARCH=arm64 rk3399-evb-
ind-lpddr4-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

uboot4i ¥

./make.sh
k3588 --
spl-new

./make.sh
rk3588 --
spl-new

./make.sh
k3588 --
spl-new

./make.sh
k3576 --

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



e Rootfsgg ¥ :
BRI\ % PEBuildroot 248, WIR T AL RS, WEAMAHMNMMAEAZ RN, i
g 1¥buildroot Z4t: RK._ ROOTFS SYSTEM=buildroot ./build.sh
YmPFdebian 2 4t: RK_ ROOTFS_SYSTEM=debian ./build.sh
Yi¥yocto 2 4:: RK_ ROOTFS_SYSTEM=yocto ./build.sh
o Kernel. U-boot4s ¥ : 75 Ziilfg e T HEE.
o [LIISDK W #3217 T 24k :
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-
o [LWISDK W E 6407 T H4E:
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. SCH% Ui A

8 Rockehip Linux SDK A& A F SO & E 5 B IT A8 ol b F-IF R Sk, ST i S i) A 2 TR AN Be I ot
FIA T AR o) . SO B R o AN ST, g SRS BB IR A 7R K, IR R AT FAE & H fac
(@rock-chips.coms

Rockchip Linux SDK H17F docs H3%AF L (en) AHL (en) o HAHC HRFH 7 Common &
HREIBEIRD . Socs GO FEMFILEY) « Linux (Linux REH RKAHFRILRY) . Others (HAhS %
R L does_list_cn.txt (does A HREE M), HEARNEUNT

3.1 AT X833 (Common)

P, <SDK>/docs/cn/Common &1 HE FHI Y.

3.1.1 ZERM ARSI KIS (AMP)

PEJL <SDK>/docs/cn/Common/aMP HK, M RGZHEMITHH) —EHEM 257 R G o5
%, HiTe2 ZNH T TS0 N AT LA 2 0™ .

3.1.2 FHER A (AUDIO)

B8 22 50 MU B B AN 3 B/ Pulseaudio BB FRIAH ST R SCRS o FLARSCRS IR -

docs/cn/Common/AUDIO/

|— Algorithms

— Rockchip Developer Guide Audio CN.pdf

L— Rockchip Developer Guide PulseAudio CN.pdf


af://n10065
mailto:fae@rock-chips.com
af://n10067
af://n10069
af://n10071

3.1.3 Sh R SCHFFFIR (AVL)

PE W, <SDK>/docs/cn/Common/AVL H3%, FH5DDR/eMMC/NAND FLASH/WIFI-BT/CAMERAZ: Y #
53R, H YIRS T ¥ ffredmine I, BEFEI0T:

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

3.1.3.1 DDRI ¥ 5%

Rockchip “F- & DDR $iki > #51%K, # 1 <SDK>/docs/cn/Common/AVL HIFF
(Rockchip_Support_List DDR_Ver2.61.pdf) , FEF/RDDRMIZFFFERE, H@EUGERN. T/AbsRHH

i o

% 1-1 Rockchip DDR Support Symbol

Symbol Description
\ Fully Tested and Mass production
T/A Fully Tested and Applicable
N/A Not Applicable
3.1.3.2 eMMCX 51 %

Rockehip V& eMMC Bk X #7513, TN <SDK>/docs/cn/Common/AVL HFE T
(RKeMMCSupportList Verl.81_20240329.pdf) , FNEHFHARRHIEMMC FFREER, HEBGE AN,

T/ARR7R IR o

%% 1-2 Rockchip EMMC Support Symbol

Symbol Description

\ 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 B RS eMMCHE KL 1) 1% BL

ATIRERGMGE, FEIEBS RN eMMC ki, iETEBkiE eMMC kT, S Rockchip #& 4t 2 FF
IR A RS, H g Gy T Datashet HH performance — % 7.

ZIR) TR/ S eMMC BIORL 32 5 I AR BT 1% . G DU U BE 2 >200MB/s M7 5 i %
>40MB/s

WAL FEER, AT B 2B &R Rockchip FAE % H fae@rock-chips.com.



af://n10074
af://n10077
af://n10092
mailto:fae@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 295 80
32GB 320 150

Enhanced

64GB 320 245
128GB 320 245

K& 1-1 eMMC Performances 15

3.1.3.3 SPI Nor % SLC Nand 3 ¥ %1 %

Rockchip “F-& SPI Nor & SLC Nand S ##%1%, . <SDK>/docs/cn/Common/AVL HEX T
(RK_SpiNor and SLC Nand SupportList V1.47 20240326.pdf) , SCRST 4 FRVESPI Nandfy 5, #J
M, FRADFARR I Nand L FFERE R, HREUGEN. T/AVR /R B

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

Symbol Description

N 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

3.1.3.4 Nand Flash ¥ 5] %

Rockchip “F*& Nand Flash 32 #5513, VM. <sDK>/docs/Common/AVL HF T
{RKNandFlashSupportList Ver2.73 20180615.pdf) ,

SCRYH A bRE Nand Flash (95, a8, N R Fibrsit) Nand Flash SCHFREFER,  HEG%E AV,

T/AbR7R B RORL o

# 1-4 Rockchip Nand Flash Support Symbol

Symbol Description

\ 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


af://n10115
af://n10134

3.1.3.5 WIFI/BTX 5 &

Rockchip -F & WIFI/BT #4513, £ <spKk>/docs/cn/Common/AVL H3E

(Rockchip_Support_List_Linux_WiFi_BT_Verl.9_20240329.pdf) , (#4524 H fiiRockchip™F- & Ik
BRI MWIFUBTE o3, @iz iy R RS T ik, A HABWIFUBTS Fifal, %
WIFUBT:E: J J5 T $ 4ok N N SRS o

WMAEER EREER, ET L S5 Rockehip FAET M fae@rock-chips.comlt £ .

3.1.3.6 Camera¥X %1 %

Rockchip “F- & Camera SCF7513, VM CameratiiZ Y #5415, FELR513R % 4 H #ifRockehip - & L K&
i ff)Camera Module %138, HVEZIRHIR RS TR .

WA IR EBE ], #AT L5 Rockehip FAE R I fae@rock-chips.comBk & o

3.1.4 CANFEER 1Y (CAN)

CAN(Controller Area Network) w128, B2 2e R/ a2, & — P 2500 A 245 i) B s -4 i) £ £ 473
B DRSO FEZAZACANIRS) T A« S@AF IR TR 8 H iy -4 R WL ) 45

docs/cn/Common/CAN/
F—— Rockchip Developer Guide CAN FD CN.pdf
L— Rockchip Developer Guide Can CN.pdf

3.1.5 By BRI (CLK)

A SRS F EAr 4 Rockchip T & Clock. GPIO. PLLJEMIZE I 40 &

docs/cn/Common/CLK/

F—— Rockchip Developer Guide Clock CN.pdf

F—— Rockchip Developer Guide Gpio Output Clocks CN.pdf
L— Rockchip Developer Guide P11l Ssmod Clock CN.pdf

3.1.6 CRYPTO R SC 14 (CRYPTO)

PLR S04 32 B4 Rockehip Crypto £1 HWRNG(TRNG) (1%, BFERENIT A 5 EER TR .

docs/cn/Common/CRYPTO/
L— Rockchip Developer Guide Crypto HWRNG CN.pdf

3.1.7 DDRIEEL LY (DDR)

AR 3 AL S Rockehip “F- & DDRIF A 1ER « DDRHEIHEE . DDRFURIIGIERFE . DDRATH I
B, DDR# % L EA# . DDR DQHR K T B4


af://n10153
mailto:fae@rock-chips.com
af://n10156
https://redmine.rock-chips.com/projects/rockchip_camera_module_support_list/camera
mailto:fae@rock-chips.com
af://n10159
af://n10162
af://n10165
af://n10168

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

3.1.8 R A (DEBUG)

ZAEHOC RS 32 44 Rockehip P4 DS5. FT232H _USB2JTAG. GDB_ADB. Eclipse OpenOCDZ5#i{ 1.
BAEHA 4

docs/cn/Common/DEBUG/

F—— Rockchip Developer Guide DS5 CN.pdf

F—— 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 BRI (DISPLAY)

P2 H R 2 B AL A Rockehip “FSDRM. DP. HDMI. MIPI. RK628%% &om b () 1 & SRS .

docs/cn/Common/DISPLAY/
— bp

— HDMI

— wMIPI

— Rk628

F—— Rockchip BT656 TX AND BT1120 TX Developer Guide CN.pdf

— Rockchip Developer Guide Baseparameter Format Define And Use CN.pdf
— Rockchip Developer Guide DRM Display Driver CN.pdf

F—— Rockchip Developer Guide RGB MCU CN.pdf

F— Rockchip Develop Guide DRM Direct Show CN.pdf

F—— Rockchip DRM Panel Porting Guide V1.6 20190228.pdf

L Rockchip RK3588 Developer Guide MIPI DSI2 CN.pdf

3.1.10 B A B AR A B RSO (DVFS)

P2 2 B AL A Rockehip “F 4 CPU/GPU/DDR 25 5 25 1 3 45 % R e B SR

Cpufreq#Devfreq & W A% T A # 7€ S — B SCRFIRGETE E (1 governor B2 I A A HL s R HE AR Y,
EREA AU RADIRE,  [RI FHemE AE -

docs/cn/Common/DVES/
F— Rockchip Developer Guide CPUFreq CN.pdf
— Rockchip Developer Guide Devfreq CN.pdf

3.1.11 X RGBSR (FS)

PO £ 2 E Rockehip™F & UM R G AH IR SRS


af://n10171
af://n10174
af://n10177
af://n10181

docs/cn/Common/FS/
L Rockchip Developer FAQ FileSystem CN.pdf

3.1.12 LUK MR B SRS (GMAC)

RSO £ AL Rockehip - & LK GMAC #2 HH T A S0 o

docs/cn/Common/GMAC/

F—— Rockchip Developer Guide Linux GMAC CN.pdf

F—— Rockchip Developer Guide Linux GMAC DPDK CN.pdf

F—— Rockchip Developer Guide Linux GMAC Mode Configuration CN.pdf
F—— Rockchip Developer Guide Linux GMAC RGMII Delayline CN.pdf
— Rockchip Developer Guide Linux MAC TO MAC CN.pdf

3.1.13 HDMI-INE R LA (HDMI-IN)

BRSO A RockehipF S HDMI-IN 2 [ (AR TF & SCRS

docs/cn/Common/HDMI-IN/
F—— Rockchip Developer Guide HDMI IN Based On CameraHal3 CN.pdf
— Rockchip Developer Guide HDMI RX CN.pdf

3.1.14 2CHEHR TR (120)

AP 2 B Rockehip™F G 12C £z HAAH R TF R SRS .

docs/cn/Common/I2C/
L— Rockchip Developer Guide I2C CN.pdf

3.1.15 IOHE YR A XX HY (10-DOMAIN)

Rockchip & — % 10 HIEMHEIEA 1.8v, 3.3v, 2.5v, 5.0v%%, HLI0 [N LFHFZMEE, io-domain
HEACE 10 MG 2 A7 2%, IR B 5 AR 1 Pl s ¥ B SR T 0] 2 P FLE 23 A7, 70 MU I IR o A

docs/cn/Common/IO-DOMAIN/
L— Rockchip Developer Guide Linux IO DOMAIN CN.pdf

3.1.16 IOMMUE R C#% (IOMMU)

FE A ZRockchip T G IOMMUH] T-32 6 S Uk AN B BE R FE 45, ety B e B0, e AR BRI 5
W DL R T

docs/cn/Common/IOMMU/
L— Rockchip Developer Guide Linux IOMMU CN.pdf


af://n10184
af://n10187
af://n10190
af://n10193
af://n10196

3.1.17 BB SRS (ISP)

ISP1.X ¥ 2@ 1] T'RK3399/RK 3288/PX30/RK3326/RK 180844
ISP21 3 Z13& F TRK3566_RK3568%%

ISP303 £3& F T-RK3588%%

ISP32-lite 3 & F FRK3562%%

BEISPTF AT . VIERENTF A SO 1Q ToolJTF A A« IR SCRA AN CL i il S0k . BRSO 0 T

docs/cn/Common/ISP/
ISP1.X

ISP21

ISP30
ISP32-1lite

[TTTT

The-Latest-Camera-Documents-Link.txt

Yo B -

RK3288/RK3399/RK3326/RK 1808 Linux(kernel-4.4) rkisp1 driver. sensor driver. vem driver 23 3

#4: (RKISP Driver User Manual v1.3 20190919)

RK3288/RK3399/RK3326/RK 1808 Linux(kernel-4.4) camera_engine rkisp (3AJE) S5 3 HY:
{camera_engine rkisp user manual v2.0)

RK3288/RK3399/RK3326/RK 1808 Linux(kernel-4.4) camera_engine_rkisp v2.0.0K A & F UL R ARIQ

MRS HS% RS :  (RKISP1_IQ Parameters User Guide v1.0 20190606)

3.1.18 MCUHR L1 (MCU)

EEA4HRockehip V- & EMCUH K455 .

docs/cn/Common/MCU/
L— Rockchip RK3399 Developer Guide MCU CN.pdf

3.1.19 MMCHREER LAY (MMC)

FEAPRockehip P& _ESDIO. SDMMC. eMMCE42 LT K167 .

docs/cn/Common/MMC/

— Rockchip Developer Guide SDMMC SDIO eMMC CN.pdf
L— Rockchip Developer Guide SD Boot CN.pdf

3.1.20 AR B SCRY (MEMORY)

FEA % RockehipF & ECMA. DMABUFZE A {ERH WL Ab 2

docs/cn/Common/MEMORY /

F—— Rockchip Developer Guide Linux CMA CN.pdf

— Rockchip Developer Guide Linux DMABUF CN.pdf

F—— Rockchip Developer Guide Linux Meminfo CN.pdf

L— Rockchip Developer Guide Linux Memory Allocator CN.pdf


af://n10199
af://n10205
af://n10208
af://n10211

3.1.21 MPPHLER LY (MPP)

FZANPRockehip - & _EMPPIF K B .

docs/cn/Common/MPP/
L Rockchip Developer Guide MPP CN.pdf

3.1.22 NPURRER LS (NPU)

SDK#Zft TRKNPUM K K THE, BARWFR:
RKNN-TOOLKIT? :
RKNN-Toolkit2 & 7E PC_E 3 /T RKINNA A 28 jl 1 3745 11 T o B4

FERAEMAE external/rknn-toolkitz HRF, EEADKUIIBAES . (1L, B, A, MEASTA:
TR RE S 07 55— R A1 Thfe.

2 YN
Th e Bi B
7 ##Pytorch / TensorFlow / TFLite / ONNX / Caffe / Darknet 7% s 45 714
.  F#Pytorch / TensorFlow / TFLite ] &AL AIETY (QAT)
B Y -

SRS G/ RESE)
SCRFRAEAY

AR AL 78/ OPHFIE/ OP Fuse&Convert / # E ik H A BT 4%

SRR JEXNFRIS/ 16
A AL Y ¥¥Layer / Channel 24t /5 7; Normal / KL/ MMSE& b5 7%
XHHR G B LT M RE ARG B

SCHFAEPC L3 I AR UL A5 AT AR A HE 2

Y HE PR SCRPR R BINPUE (- & b 58 B R HERE GERRERE)
SCRFHLEHERE, TR 2 AR

T PG SCRPRENPURE T & L P BEAT P9 A7 PP A

&R SRR T IhRE (BHLES/ NPUD

B Inzh e SCRPRRAS /R #% B D RES
A US540 doc/ M H 3!

— 01 Rockchip RKNPU Quick Start RKNN SDK V2.0.0betaO CN.pdf
F—— 01 Rockchip RKNPU Quick Start RKNN SDK V2.0.0betaO EN.pdf

F—— RKNNToolKit2 API Difference With Toolkitl-V2.0.0betaO.md
— RKNNToolKit2 OP Support-v2.0.0-betal.md

RKNN API:


af://n10214
af://n10217

RKNN APIfFF & 5 H7E T2 H 5% external/rknpu2 I, T #EFERKNN-Toolkit2 4 A% [ rknn s 7
EARE G 5% 480 doc/ HIH FE3CRY:

02 Rockchip RKNPU User Guide RKNN SDK V2.0.0beta0 CN.pdf
02 Rockchip RKNPU User Guide RKNN SDK V2.0.0betaO EN.pdf
03 Rockchip RKNPU API Reference RKNN Toolkit2 V2.0.0betaO CN.pdf
03 Rockchip RKNPU API Reference RKNN Toolkit2 V2.0.0beta0 EN.pdf
04 Rockchip RKNPU API Reference RKNNRT V2.0.0betaO CN.pdf
04 Rockchip RKNPU API Reference RKNNRT V2.0.0betaO EN.pdf

TTTTTT:

3.1.23 NVMAE R LY (NVM)

FE A iRockehip - & FE BN, XAFMEIEATECE M. OTP OEM [XIie S 55 2 44 1 J5 1 »

docs/cn/Common/NVM/

F—— Rockchip Application Notes Storage CN.pdf
F—— Rockchip Developer FAQ Storage CN.pdf

F—— Rockchip Developer Guide Dual Storage CN.pdf
L— Rockchip Developer Guide SATA CN.pdf

3.1.24 PCIefE ¥ LR (PCle)

FZAPRockehip F- & _EPCleffFF & Ui .

docs/cn/Common/PCIe/

F—— Rockchip Developer Guide PCIe CN.pdf

— Rockchip Developer Guide PCIE EP Stardard Card CN.pdf
F—— Rockchip Developer Guide PCIe Performance CN.pdf

— Rockchip PCIe Virtualization Developer Guide CN.pdf
L Rockchip RK3399 Developer Guide PCIe CN.pdf

3.1.25 MR B SCHY (PERF)

FE A %HRockehip - & FPERFIEREAH G/ #7150 B o

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

[TTTTT

Rockchip Quick Start Linux Systrace CN.pdf


af://n10253
af://n10256
af://n10259

3.1.26 GPIOHEH XY (PINCTRL)

FE AP Rockehip V- & _EPIN-CTRLUKS) M DTSAE 1 J7%

docs/cn/Common/PINCTRL/
L Rockchip Developer Guide Linux Pinctrl CN.pdf

3.1.27 YRR R SRS (PMIC)

F A/ 2HRockehip -4 FRK805. RK806. RK808. RK809. RK817%:PMICHI T K5 .

docs/cn/Common/PMIC/

F— Rockchip RK805 Developer Guide CN.pdf

— Rockchip RK806 Developer Guide CN.pdf

F—— Rockchip RK808 Developer Guide CN.pdf

— Rockchip RK809 Developer Guide CN.pdf

— Rockchip RK816 Developer Guide CN.pdf

— Rockchip RK817 Developer Guide CN.pdf

F—— 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

3.1.28 DK A (POWER)

FE A HRockehip - & Ll THAEH) — LE Rt L AN LA T3 2

docs/cn/Common/POWER/
— Rockchip Developer Guide Power Analysis CN.pdf

3.1.29 Bk B8 VA HI B SCAY (PWM)

FEE AN %Rockehip V- &5 FPWMI K FEF

docs/cn/Common/PWM
L— Rockchip Developer Guide Linux PWM CN.pdf

3.1.30 RGABEH LY (RGA)

FE A4 Rockehip - & FRGATF K5 -

docs/cn/Common/RGA/
— Rockchip Developer Guide RGA CN.pdf
L— Rockchip FAQ RGA CN.pdf


af://n10262
af://n10265
af://n10268
af://n10271
af://n10274

3.1.31 SARADCHEHR L4 (SARADC)

FZAPRockchip V& _ESARADCHF K F -

docs/cn/Common/SARADC/
L Rockchip Developer Guide Linux SARADC CN.pdf

3.1.32 BB ICES (SECURITY)

EEA4ARockehip T & L@ S FHFF KT8 o

docs/cn/Common/SECURITY/

— Rockchip Developer Guide Anti Copy Board CN.pdf

F— Rockchip Developer Guide OTP CN.pdf

F—— Rockchip Developer Guide Secure Boot for UBoot Next Dev CN.pdf
— Rockchip Developer Guide TEE SDK CN.pdf

3.1.33 SPI#E 3L 1Y (SPD)

FE A 4HRockehip V- & L SPIHF A 165 .

docs/cn/Common/SPI/
— Rockchip Developer Guide Linux SPI CN.pdf

3.1.34 HEFE B A (THERMAL)

F A 2HRockchip*F- & L Thermal JF & $5 74

docs/cn/Common/THERMAL/
— Rockchip Developer Guide Thermal CN.pdf

3.1.35 T HRHEH Y (TOOL)

EE S HiRockehip & Er X BB T EBENE T AR U .

docs/cn/Common/TOOL/

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

— RKUpgrade D11 UserManual.pdf

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

F—— Rockchip Introduction Partition CN.pdf

L— Rockchip User Guide Production For Firmware Download CN.pdf


af://n10277
af://n10280
af://n10283
af://n10286
af://n10289

3.1.36 A Y (TRUST)

FF S ARockehip & FTRUST. AR HE 5 2 B Ui .

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
Rockchip RK3576_Developer Guide System Suspend CN.pdf
Rockchip RK3588 Developer Guide System Suspend CN.pdf

[TTTTT

3.1.37 £ OEHRCHY (UART)

FES 4 Rockehip - & F 5 DDy EEAI R

docs/cn/Common/UART/
— Rockchip Developer Guide UART CN.pdf
L Rockchip Developer Guide UART FAQ CN.pdf

3.1.38 UBOOTHE R A4 (UBOOT)

FE A 4RockehipF- & L U-BoothH X K 158

docs/cn/Common/UBOOT/

Rockchip Developer Guide Linux AB System CN.pdf

Rockchip Developer 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

[TTTTT

Rockchip Introduction UBoot rkdevelop vs nextdev CN.pdf

3.1.39 USBHEH A% (USB)

F A 4 Rockehipt- & LUSBIF A4 H . USB 15 5 MaAI 120 LR A5 AH SR TT R 1t 1

Q.
O
Q
0
~
Q
B
~
Q
O
3
3
O
=)
~
c
wn
o8]
~

Rockchip Developer Guide Linux USB Initialization Log Analysis CN.pdf
Rockchip Developer Guide Linux USB PHY CN.pdf

Rockchip Developer 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

TTTTTTTTTTTT


af://n10292
af://n10295
af://n10298
af://n10301

— Rockchip RK3576 Developer Guide USB_CN.pdf

F—— Rockchip RK3588 Developer Guide USB CN.pdf

— Rockchip Trouble Shooting Linux4.19 USB_Gadget UVC_CN.pdf
L— Rockchip Trouble Shooting Linux USB Host UVC CN.pdf

3.1.40 B[ 1R XA (WATCHDOG)

E E A FRockchipF & I WatchdogHF & it FH »

docs/cn/Common/WATCHDOG/
— Rockchip Developer Guide Linux WDT CN.pdf

3.2 Linux R & H & X% (Linux)

W, <SDK>/docs/cn/Linux HE TR,

ApplicationNote
Audio
Camera
DPDK
Docker
Graphics
Multimedia
Profile
Recovery
Security
System
Uefi
Wifibt

[TTTTTTTTTTTT

3.2.1 M f#EF (ApplicationNote)

FE AN Rockehip V- & ERHAHIF K UL, HUWIROS. RetroArch. USB&#

docs/cn/Linux/ApplicationNote/

Rockchip Developer Guide Linux_ Flash Open Source Solution CN.pdf
Rockchip Instruction Linux ROS2 CN.pdf

Rockchip Instruction Linux ROS CN.pdf

Rockchip Quick Start Linux USB Gadget CN.pdf

Rockchip Use Guide Linux EtherCAT IgH CN.pdf

[TTTTT

Rockchip Use Guide Linux RetroArch CN.pdf

322 EHiMHFFF K (Audio)

FE A 4Rockehip T & F AW EMUE .


af://n10304
af://n10307
af://n10310
af://n10313

docs/cn/Linux/Audio/

F—— Rockchip Developer Guide Microphone Array TEST CN.pdf
F—— Rockchip Developer Guide Microphone Array Tuning.pdf
— Rockchip Introduction Linux Audio 3A Algorithm CN.pdf

323 BB LMK K (Camera)

FE AP Rockehip - & _EMIPI/CSI Camerafil 45 )6 K TE 7 .

docs/cn/Linux/Camera/

F—— Rockchip Developer Guide Linux4.4 Camera CN.pdf
F—— Rockchip Developer Guide Linux RMSL CN.pdf

— Rockchip Trouble Shooting Linux4.4 Camera CN.pdf
L— Rockchip Trouble Shooting Linux5.10 Camera CN.pdf

324 ABMHFXIF K (Docker)

FEE A\ BRockchip*F- & - Debian/Buildroot& 58 = Jj & 4t fIDocker?& M & .

docs/cn/Linux/Docker/

— Rockchip Developer Guide Debian Docker CN.pdf
— Rockchip Developer Guide Linux Docker Deploy CN.pdf
L— Rockchip User Guide SDK Docker CN.pdf

3.2.5 BERMHXFF K (Graphics)

EEA4ARockchipF & I Linux 7R~ AHFRFH K

docs/cn/Linux/Graphics/

F—— Rockchip Developer Guide Buildroot Weston CN.pdf
F— Rockchip Developer Guide Linux Graphics CN.pdf
— Rockchip Developer Guide Linux LVGL CN.pdf

3.2.6 LK (Multimedia)

Rockchip Linux~F & _F 5520 fift b AR R i i

vpu_ service --> mpp --> gstreamer/rockit --> app
vpu_service: e

mpp: rockchip & WAL RS 8] 24, A0 2C 15 B 2 B mpp SCRY
gstreamer/rockit: Xf#appZFiHAt

H B Debian/buildroot % 4t 2k A FH gstreamer K 5t app Al 4t A A5 2HL A4
H AT 2T RSO


af://n10316
af://n10319
af://n10322
af://n10325

docs/cn/Linux/Multimedia/

F—— Rockchip Developer Guide Linux RKADK CN.pdf
— Rockchip User Guide Linux Gstreamer CN.pdf
L— Rockchip User Guide Linux Rockit CN.pdf

Y fAnt DyRE, 0 aT LB Bd i mpp e LR AT IR (B dmpi_dec test\mpi_enc_test...)
1nppﬂ§ﬁ%é§§§ <SDK>/external /mpp/
MiXdemoZ#%: <SDK>/external /mpp/test

HAK S % SDK XY

Rockchip Developer Guide MPP CN.pdf

Rockehip:th F ELATRK 3588 3 FF5i K 1) 2 AR T g

X FFH.265/H.264/AV1/VPY/AVS2MUAfAERY,  f=i8K60FPS,  [A]I S 7 1080P 2 4% AN i
(H.263. MPEG1/2/4. VP8. JPEG)
Y FF8K H264/H265 #1454 % F11080P VP8, JPEG #LAHiZm AL

o WG HIALFESS. ROTHE. EME. /AT,

LAR B28-1 65 5 WLt e G df 5 BE 70 (R 52 RIUA o

YL :
TR RIS 55 AR 2 R A K I*IJJLLDM H IAN [0S AR [ A TP RIS 0 AN T
O P I SRS DL, SR B A IEAS [F) 3 8 7T e SO sUAI I e A T AN ]

o AR HE AR

AR H264 H265 VP9 JPEG
RK3588 7680X4320@30f 7680X4320@60f 7680X4320@60f 1920x1088@200f
RK3576 3840x2160@60fps 7680x4320@301fps 7680x4320@30fps 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 iR /I MM R



SR AR H264 H265 VP8

RK3588 7680x4320@30f 7680x4320@30f 1920x1088@30f
RK3576 4096x2304@601ps 4096x2304@0601ps N/A
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 SDKFHH N & i/ (Profile)

F A 2HRockchip LinuxF & _L#HAFNK, benchmark% /44

docs/cn/Linux/Profile/

F—— Rockchip Developer Guide Linux PCBA CN.pdf

F—— Rockchip Introduction Linux Benchmark KPI CN.pdf
F—— Rockchip Introduction Linux PLT CN.pdf

— Rockchip User Guide Linux Software Test CN.pdf

3.2.8 OTAF %% (Recovery)

FE A/ 2HRockchip Linux T & OTA FHZ¢i ¥] recovery JF R IR T+ A1

docs/cn/Linux/Recovery/

F—— Rockchip Developer Guide Linux DFU Upgrade CN.pdf
F— Rockchip Developer Guide Linux Recovery CN.pdf
— Rockchip Developer Guide Linux Upgrade CN.pdf

L Rockchip Introduction Smart Screen OTA CN.pdf

329 Z&H R (Security)

ZEEA4ARockchip LinuxF- & L Securbeoot FITEE ) % 4 A 2l 7 &

docs/cn/Linux/Security/
F— Rockchip Developer Guide Linux Secure Boot CN.pdf
L— Rockchip Developer Guide TEE SDK CN.pdf


af://n10472
af://n10475
af://n10478

3.2.10 RS HF K (System)

FE A 2HRockchip Linux T & L Debian®5: 55 = )5 RIS AT K165 .

docs/cn/Linux/System/

F—— Rockchip Developer Guide Buildroot CN.pdf

— Rockchip Developer Guide Debian CN.pdf

L— Rockchip Developer Guide Third Party System Adaptation CN.pdf

3.2.11 UEFI)E 3 (UEFI)

FE A/ Rockchip LinuxF & _EHUEFIE 15 %

docs/cn/Linux/Uefi/
— Rockchip Developer Guide UEFI CN.pdf

3.2.12 WM& (RKWIFIBT)

FE A BRockchip LinuxF & _EWIFI. BTZH K.

docs/cn/Linux/Wifibt/

F— APRLHRFIIASCRY

F— REALTERLHREMNR RS

F—— Rockchip Developer Guide Linux WIFI BT CN.pdf
— WIFIBTZWfEH:

L— wirrtkaellikpc TR

3.2.13 DPDK# R (DPDK)

FE A Rockchip Linux*F- & _EDPDKIF K 157 .

docs/cn/Linux/DPDK/
L— Rockchip Developer Guide Linux DPDK CN.pdf

3.3 &% A F & MR (Socs)

PN, <SDK>/docs/cn/<chipset name> HE NHISCH. IEHSOEIZEH IR U
1 BAITRFER . BELFJT K FE R . Datasheet®% .

3.3.1 KA
B RER . SR S B IS . SR AL,

PEML <SDK>/docs/cn/<chipset name> H 3 T HISCHY

Rockchip <chipset name> Linux SDK Release <version> CN.pdf

O Fr PRI


af://n10481
af://n10484
af://n10487
af://n10490
af://n10493
af://n10495

332 HREAT]

1B 2SR IT R fef . SDK4W1F. SDK g[G4, SDKkeS % P ¥ .
1$)IE <SDK>/docs/cn/<chipset name>/Quick-start H%?E"]Iﬁio

333 BB KRIEE

RSB R TARIH S B 2GR SDK AFF R A, B SDK KA
{ Rockchip Developer Guide Linux_Software CN.pdf ) , WJ7E /docs/cn/<chip name>/ F3KHL, FHA Wi
SEEE .

3.4 55 BE

9 B R TR EE R b T2 3RS i i R LA, Bl SDK & At v Flte
1$)IE <SDK>/docs/cn/<chipset name>/Datasheet E%?E@I*ﬁo

341 W RIEE

Rockcehip V- 5 2 % B 225 SCRS B SDK B — R KA o i 4 FH 48 7 32 B 2 S5 Wi
FEARTRERE i MR DR T . BERSBIAICIF R AN TR, S EMHL A 1% EVB, EATAH G ™
SIS iiﬂ <SDK>/docs/cn/<chip name>/Hardware B%F*H%Iﬁ’l o

3.5 H At 225301 (Others)

HAhZ 2R, HfiiRepo mirrordf 15 #5 4 . Rockchip SDK H1i% X [Fl25 48« Rockchip Bug R4 f# 157
é‘:—r‘g, li)rﬂ, <SDK>/docs/cn/Others H %FH@IH o

docs/cn/Others/

— Rockchip Developer Guide Repo Mirror Server Deploy CN.pdf

F—— Rockchip Trouble Shooting Linux Real-Time Performance CN.pdf
F—— Rockchip User Guide Bug System CN.pdf

L— Rockchip User Guide SDK Application And Synchronization CN.pdf

3.6 M4 H %451 (docs_list_cn.txt)

iiy&<SDK>/docs/cn/docs_list_cn.txt e =P

F—— Common

F—— Linux

— Others

F—— Rockchip Developer Guide Linux Software CN.pdf
F——<chipset_name>

L— docs list cn.txt


af://n10498
af://n10500
af://n10502
af://n10504
af://n10506
af://n10509

4. T B

B Rockchip Linux SDK & Aiff) TE, FHTIFR IR B &7

B Bro LA 2 B SDK BT AN W7 55T

wnE LTHE SRR &R, BRI FAE % O fae@rock-chips.com.
Rockchip Linux SDK H7E tools H 3% T T linux (Linux#/E R FMEH T H) . mac (MACH#:(E
KRGEWE N T HE). windows (Windows#/E R FMEH T E)

e Windows L E

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

THAMR
BoardProofTool
boot_merger

DDR _UserTool
DriverAssitant
EfuseTool
FactoryTool
ParameterTool
pin_debug_tool
programmer image tool
rk_ddrbin_tool
RKDevInfoWriteTool
RKDevTool
RKDevTool Release
RKPCBATool

rk_sign tool

Rockchip HdcpKey Writer

Rockchip USB_SQ Tool
SDDiskTool
SecureBootTool
upgrade_tool

RKImageMaker

e LinuxT.E

THA®R
B T H

F A8 A loader T E

DDRA il T A

IXZh 22 TR
efusele’s TR
BUAR LR
oy X F B A
GPIOW i LA

pekas Tt TR

k7 ddrbinii il T. B

55 TH

3 SEFF 2 45 B BE A~ update F+ 2% [ 44 T 5

[l o sk T B

PCBAM A L H

Secureboot?5: 4% T. H.

HDCP keyke'5 T E

USB PHY 155 i & 1 TAE

SD- A Bh T+ R R B A A

[l P25 40 TR

=
<

2

THE T A

£
4_(

AT

THTA

T HULIHCRY: <SDK>/tools/linux/ToolsRelease.txt


af://n10512
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THAMR THHA®

boot_merger B8 floader T &

Firmware Merger SPI NOR [ /4T 6 T B (4 sy [ 4 AT LA TR 2%)
Linux_ DDR_Bandwidth_Tool DDR# Fa 4 11 T H.

Linux_Diff Firmware OTAZE 4 T H

Linux_Pack Firmware T4 T B (3T 10 updata.img)

Linux_SecureBoot HELZLTH

Linux_SecurityAVB AVB% 4 T.H

Linux_SecurityDM DM%4 T. A

Linux_Upgrade Tool B TR

pin_debug_tool GPIO i A

programmimg_image_tool FTHLSPI NOR/SPI NAND/SLC NAND/eMMC [ 4% 5 % il {1
rk_ddrbin_tool kI ddrbinifi i LA

rk_sign_tool Secureboot?+ 4 T. H

e MacT A

T HUB RS : <SDK>/tools/mac/ToolsRelease.txt

TRAMR THA®
boot_merger T BB Bloader T B
upgrade_tool AT LA
rk_sign_tool Secureboot% 4 1.5

4.1 Wah TR

Rockchip USB 35} % 3% By FA7 AT <SDK>/tools/windows/DriverAssitant v5.13.zip » SCHF
xp,win7_32,win7_64, winl0_32,winl0_64%5#:/E R4 .

LRI


af://n10649

.. ADBDriver
4. bin
. Driver
Ju Log
w*  config
| &, Driverlnstall
. |, Readme

Wik | wanEns |

TIRNRRNNN NN NN

- Jows
ERETFX MR ERF1S?

EF#: Fuzhou Rockchip
Z#58: Fuzhou Rockchip Electronics Co,, Ltd

$#5SE%E "Fuzhou Rockchip Electronics Co., ENEEEDE
Ltd" 89804(A).

@ SRUAEIERE

42 FRRETER

* SDK #2ft Windows %5 TR (T AMAT % v3.31 skl |), THEAT TREMRHER:

<SDK>/tools/windows/RKDevTool/


af://n10655

'y RKDevTool v3.31

Download Image Upgrade Firmware Advanced Function

¥ []l Storage l Address l Hame l Path l .
[t v 0:00000000  losder .. \rockdevWiniloaderAll bin
2 | [v 0x00000000 parameter | .. \rockdev\parameter txt

_g___ F7 0:00004000 uboot . A\rockder\uboot. img

4 v 0x00006000 miso .. \rockder'misc. img

|5 | [v 000008000 boot . \rockdev\boot. img

6 ||V 0x00028000 recovery .. \rockder\recovery. img

(7 ([T 0x00068000 backup

8 [v 0x01C78000 oem . \rockder\oem. imgz

9 |Iv 0::00078000 rootfs . Arockdevirootfs. img

1o [v 0x01D13000 userdata .. \rockder\userdata. img

Loader Run Switch Dev Partition Clear

(] Write by Address

Found One MASKROM Device 1= BASKRON

o SDK #24t Linux 585 T E(Linux_Upgrade Tool T E AT v2.26uk i ), THEMTTEMRH
x:

<SDK>/tools/linux/Linux Upgrade Tool/Linux Upgrade Tool

Linux Upgrade Tool$ sudo ./upgrade tool -h

Help: H

Version: v

Log: LG

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

ListDevice: LD

SwitchDevice: SD

UpgradeFirmware: UF <Firmware> [-noreset]
UpgradelLoader: UL <Loader> [-noreset] [FLASH|EMMC|SPINOR|SPINAND]
DownloadImage: DI <-pl-bl-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

ReadFlashlID: RID

ReadFlashInfo: RFI

ReadChipInfo: RCI

ReadSecureMode: RSM

WriteSector: WS <BeginSec> <PageSizeK> <PageSpareB> <File>

ReadLBA: RL <BeginSec> <SectorlLen> [File]

WriteLBA: WL <BeginSec> [SizeSec] <File>

EraselBA: EL <BeginSec> <EraseCount>

EraseBlock: EB <CS> <BeginBlock> <BlokcLen> [--Force]

RunSystem: RUN <uboot addr> <trust addr> <boot addr> <uboot> <trust> <boot>

43 TBRTH

F BT & 50 AT A R — A 76 B Fupdate. img Bl 44 75 F+ 2%

o Windows ¥ 55 N 4T flupdate.imgil £ /5%, 1847 W1 T 4 44 Biupdate.img
<SDK>/tools/windows/RKDevTool/rockdev/mkupdate.bat
e Linux ¥5% N4 tupdate.imgEl 4 777%, 1847 W1 F 4y 44 iiupdate.img

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

4.4 SDH L B FHHI1E LR

FA T#IESDETH4% . SDEJEZ). SD-EPCBAJIE.

<SDK>/tools/windows/SDDiskTool v1.78.zip


af://n10666
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& Rockchip Create Upgrade Disk Tool v1.78

FirstChoose removable disk
Mass Storage Device USB Device 28.9G v

Second:Choose function mode

@ Upgrade Firmware  [_|PCBATest (] SD Boot
Third:Choose firmware Restore
phip-inuxyockdey | Firmware
Fourth:Choose demo(Option)
Demo

IEOEOEOOOOEOOOOOEEE o

Restore

45 55T H

<SDK>/tools/windows/RKDevInfoWriteTool*
fit JkRKDevInfoWriteTool-1.3.0.7z/5 % %%, VLV B GAAURIT R84, L RAEHZ % 457 H %

Rockchip User Guide RKDevInfoWriteTool CN.pdf .


af://n10680

0] RKDeviInfoWriteTool V1.0.4 (3]
28 B0 XT

SN: rockchip20181015002Asn
WIFI: R !
LAN: .
BT v BRRE
IMET: | el |
aEx1 [ S l
BiEX?2
LOADER —
:39:05 389

:39:05 389

:39:05 405
15:39:05 405

=IN—"LOADER % &

4.6 EfF%E4 TR

F T [E 15 ) efuse/otpZ 4.

 SDK ##fit Windows %44 T B AL T TR H 3%

<SDK>/tools/windows/SecureBootTool v2.2


af://n10683

=

Basic Function

Advanced Function

gy EEE R

Generate Key Pairs (1024 ()z0as (@) 2048 pem Sign Loader
Cl‘l.. . - 1 1
Load Kew ip: | 3308 Sigzn File
Sizn DDR File
Sizn Firmware Clear Info
Sign Hard SHA:little P3S:enable Chack Sign File

Ein2Fem FPemZ2Bin

o SDK #2ff Linux 254 TEALF TR H 3%

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

<--out> //generating rsa key pairs

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

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

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

SB [--key] <--bin> [--pss] //signing binary file
GH <--bin> <--sha 160]256> [--1little]

x*k*x*xrk sign tool XX -h to get more help***x*x*

//computing sha of binary file

T B A# 2% H F/docs/cn/Linux/Security/Rockchip Developer Guide Linux4.4 SecureBoot CN.pdf H%4
TRAEHU .

4.7 RRB/ITR TR

HTE s B e TR, ZTARMT:

<SDK>/tools/windows/programmer_ image tool B{

<SDK>/tools/linux/programmer image tool


af://n10695

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

RSk AR B G HIE D IR
o BERBIEE] emme

./programmer image tool -i update.img -t emmc
o BEsBi8 F spi nor
./programmer image tool -i update.img -t spinor

BEMHUHZE TR AR user_manual.pdf HY.

4.8 PCBAVIX T A

PCBA W& T E A T35 Bh7E & 7= B 2 o PRkt B 500 2 ot D R PRI AP I, 38 s 2 = e . E B
(LCD). J&Zk(Wi-Fi). ¥ 7 (bluetooth). DDR/EMMC f7fii+ SD -R(sdcard). USB HOST. % (KEY), W\
HHL(Codec)ZE M H -

IX LA T A B S IR F 30T, T2k M 45 . DDR/EMMC. LUK N H 2T, 72 68
SD. USB HOST. Codec. NT-shMLRTH -

PCBALEA T
<SDK>/tools/windows/RKPCBATool V1.0.9.zip

HAKPCBATIRERCE K Ui, i 5%

/tools/windows/RKPCBATool V1.0.9/Rockchip PCBAAF & 674 _1.10.pdf


af://n10709

T8 PCBAToolRockehip Electronics Co. Ltd) V1.0.9
=8

=] ® =

WX 75 P27 WRRE -

(8 zh#iR) SDEIIR, EHRIESDF B zhillix SEEE

wififilig Bzhillif =

B, Bzh il -

DDR ik A 2l iR gf ek

HEIR 8zh iR 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 DDREEMX T B

FH - DN DDR IR 34 422, HIF 25 R A S8 A 1 [ i

<SDK>/tools/windows/DDR_UserTool vl.41l.zip

i HSMOORAFIGIE - ’
Wizt i MRstS7 4 \RK3326 & PX30 & RK3326S & PX305\1GB DDR3(A1-CSE S H4)
Fant O eshahit D D

BA AN EE {BEEitéd R
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4.10 eFuse/25 T E

FH T eFusel1%5 5 i Fl T'RK3288/RK3368/RK3399/RK3399Pro%% - &

<SDK>/tools/windows/EfuseTool v1.42zip

G B eFuse i ] SecureBoot T RE, & AR IR AFE 82 7% A 1) @, KN eFuse 525 I, Kernel
A 3 501, B LIS RAIE VCC_EFUSE 7£ MaskRom ARZS T & B A BEAE FH

VCC_0Ve_S30o

VCC_1V8_S30

VCC3IV3_SYS

| ciio
4.7uF

C0o603

o] X5R
10V

PLL_AVDD_1VB P18
FB1101 PLL_AVDD_1va
, S0OR-100M, | PA7 | oy | avss
2 AD23
,E%ﬂzazzm'“”ﬁ% WCCIEFUSEO————— EFUSE_VQOPS
600R-100M
1 v 2
L0402 250mA25% p—
_| c110s _[ c1104
100nF 1uF
——C0201 —=—C0201
o X5R X5R
10V 6.3V
u1101
RT9193-18GB VCC_EFUSE
SOT 23 5 T
1 5
IN ouT
2 c1111
R1106 "llf GND | aruF
1 2 3 4 CO0603
vy = ee -] ciz ] xR
5% 100nF 10w
C0402
o X5R =
L (CEFUSE VQPS EN_H 16v

1§l /Tools/windows/EfuseTool v1.4.zip, #R F 3 N\ MaskRom R4S .
e R R4 ) update.img, B Miniloader.bin, 5 12478 307, FF iAE S eFuse.

411 EFFALTH

HT LT RS b

<SDK>/tools/windows/FactoryTool v1.91.zip

4.12 X BHR TR

H FParamter.txt {2 X &84 T A

<SDK>/tools/windows/ParameterTool v1.2.zip
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misc
boot

recovery
backup
OEm

rootfs
userdata:g...

Revoke

5. SDK#R - 421

5.1 SDK L HF=NH

—/Mifi Linux SDK T.f2 H 5% fibuildroot. debian. app. kernel. u-boot. device. docs. external%H
Ko K FmanifestRE BLAE, Frepo L HRE IR H RKEH T H X git T2,

o app: A EJZRIFHAPP, £ LN fDemo.

e buildroot: {7/ Buildroot ¥ & FIHR X4 R 55 .

o debian: {7/ Debian J & HIMR X1 R % .

o device/rockchip: A7 BGE AR IC B LA S — 126 g BRI T A0 ] (14 B AS R ST A
o docs: fFBGEFAIES . Linux KRG RIEF . A TSRO,
o external: fFHUE =R EGHE, BTN T, 85k W4, 248%,
e kernel: fFH Kernel J¥ & FIALHY

o output: fFERRAERMEMERE . WMFEEE. XML, EHPIAESE,

o prebuilts: FAHCE X ik T HEE .

o rkbin: F7#7 Rockchip #H5¢ —#tHIA1I T A,

o rockdev: fFgmEEY B4, SLPRHEERER] output/firmware o

e tools: {7/ Linux ! Window #{F R4t N4 FH L H.

o u-boot: FFHIET v2017.09 fRAFATH A U-Boot 1A,

o yocto: {7 YoctoF KR X1 R %5 .


af://n10734
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5.2 SDKHER

i I Linux SDK H 1 & 48 5 E i J LA Linux & 47 h (Distribution), & AT FATH & 4 Linux EHL_EAE
ML RS, N TS T M Linux 8 4E RG0S AN H AT Linux RATARIIEXZ R 2 FE, A
MINREFT M S R AT 2SR RS LSRR AR A [ Debian R 48, 7] & il 4k 1)
Buildroot/Yocto®t B & 5t .

Z T RG] Fe B L TR SR IE R E . B RGIE A AT

5.2.1 Buildroot

Rockchip Linux SDK fBuildroot£4t, A& THET Linux ARG R AR KISF RS0, K50, T
B, BB, Buildroot £ Linux V& E—MFEM KA Linux R48 B3N EHELL . %> Buildroot
EEH Makefile i A< F Kconfig At & AT . AT # T Buildrootfit &, 4w i —AN¢ B LEERS
FINLEE FIE4T 0 Linux RS0 M.

Y

root filesystem
image

Open-source components
(from http, ftp, git, svn, etc.)

v

kernel image
Ernbfédded Linux
build system [ Beotibader
In-house components image(s)

(from http, ftp, git, svn, etc.)

h 4

toolchain

]

configuration

K] 1-1 Buildroot4 i3 HE
Buildroot 5 PA T JLAL#

o HIYRRSREE, AIRAKM RIENE;
o JifEMIAZ XGRS, WASAT RS, E S ETF
o RMERGFAMIEE, T EERITA.

{4 H1 Buildroot ] project f th % H 3 /& Openwrt. TU%?J e A H RS AT DAL AE #5416 Mb SPT
NOREEH#E I, RAEARKAT ZRAR ., X213 5T Buildroot & #.4t. > Buildroot T.F27E
— it .

Buildroot {f /] kconfig 1 make, —“~defconfig Bt E AR —FF BSP X #F.

Buildroot A S AR &4 fERESs, P B H QI BIACSKZE R LA IXEEH R4S R, #Z A Yocto
AN o

Buildroots& AT 8 = BT R F4EY 1 R 4

5.2.2 Yocto

Yocto 1 Buildroot —#f, &—EWERARXRGHN TR, (HEWE MRS TEEAR.

Yocto TFEA2M I — M HEMPE (meta) R4, WA B MGG, AREATIE. ARaEHT
1 Rockchip i85, A ML T 2% b weston, A (G2 M FH T 1 debian,  [FIFER F AL 1)
nodejs, FEXZMKAET TGS, SRR, NN 52 H SRR S github b, X FERIHLEICRAE T


af://n10766
af://n10768
https://git.busybox.net/buildroot/
https://git.busybox.net/buildroot/tree/configs/beaglebone_defconfig
af://n10784

AT AN ELIE S A N TAE R, A4 A i . AHEEBuildroot R 4%, Yoctof H B SR 4w BEpLA], L
W =J7 BRI E S, A HANAR . BT R REVPNIZ .

g Openembedded Architecture Workflow
Ugatreatm Lecal SCMs P

52 Projects (optional) Upstream Source Output Packages
Releases Metadata/Inputs Process steps (tasks)

Build system B output Image Data
Source Mirror(s)

- — Package Feeds
Fetching .rem
Vet Generation
! ) Output
: 3 g Analysis for QA
Patch package Tests Image SDK
Machine (BSP) Application [splitting plus d'?b |
EoE et G A Generation Generation
elationships
Policy Configuratio .
Configuration / Compile / lp plication
Application
Autoreconf Gen eration Images Development
as needed SDK

E2-1 YoctoZw ¥ HE &

Yoctofg —ANAEH RIGIIME RS, FovrFH 7 f FHshellFIPython R AL #E & AR RS L. HET, 1ZRGEE
EEXTE AN . IR T EE L 5K T Yocto M5 8, HEA LN FSH R

Yocto
Rockchip Yocto

Yocto stable branch

HATZ RS 2SN BRI SR T KBTI P -

5.2.3 Debian

Debian #&—Fh 584 H B V2 T %M1 % 10 Linux #21E RS % F Debian R W1 F -

o Debian 7& H H# A

Debian &t H HATFF BRI AR, HAGIRZRFF100% H B . BN AR E BHAEH . &
o, PR KA. KRE T LA T Rockehipt i I Debian R A AT IR K -

e Debian & — 3T Linuxfa g B 72 FEE RS .

Debian 52— 2 T & Mg & R RS, HAMEEOEECATEN, aA0MRS S B
19934E LR, & El’]fl‘é" ﬁﬂﬂa‘% VERIR S I K8 % . BA TR P R ft S BB & .
Debian JF AN 3 2R A BEAE I AL iy A I R T SR R SRt 2 A SE0RT

e Debian HAT/ I A S0 -

RZHAEA 3RS Linux WSR2 B B EER U 8 1SRN, 10 mT 8 & H i BB 3
HFERF . H ATRockchip RK3588/RK3568/RK3566/RK3399/RK 328845t Fr V48 & it - 3 #F

o Debian FEHET-H (1 8T

Debian PAFEH R AT JE I N AR RA VR MO EAT ST [ 4, ANl B EFRRAA TR E) N — A KAR
7. Rockchip H filf ©. ADebian Stretch(9) 4 E|Debian Buster(10)F1 Bullseye(11)k 4 o

o Debian /& ¥ % H A A AT IR A ML .


https://www.yoctoproject.org/
http://opensource.rock-chips.com/wiki_Yocto
https://wiki.yoctoproject.org/wiki/Stable_branch_maintenance
af://n10793

Y2 3EH 2 WG 1 Linux &ATH, %140 Ubuntus. Knoppixs PureOS. SteamOS UL} Tails, ERiEFF 1
Debian 1EAEAT A HAl . Debian #2451 B TH, Ptk NS AT DU BE 2 B O 7R KRB 4F
£ K9 i Debian £4Z P2 A4

o Debian Tl H & —/MtX.

Debian AN &4 Linux #{F R G BT dok A TS 800 4 8 B E L F s E. BIEEAZ—4
TR A RGE L, Al BLSCN Debian #EIX ) — 5.

Rockehip € il it fi/ Debian £ £t /2 i i Shell i A< Sk i 2 35U B Linux Debian &K AT RS, 9 131 224258 ic
Rockchip# g G #E R4t

HATZ RS B2 2 7 Aivr G . =00 RGBS H . M= il B8 10 /K5

5.3 SDKAXHHE &

SDKHAFHEE3-17r, W TRELEDNEFE. WE FE. MHZEIADNER. FZRAEWT:

o JHHETERMARLEE), WBootROM. U-Boot. ATFZ5EAH#f.

o WIE T ERMALinux Kernel (ARMESIL, Linuxt2 —MNFRUIEE R4, Rockchip P& HILinuxt%
OO APREILinux4.4/4.19/5. 10 0 8%, $2ff2e4sth, WAFEHE, HEREA B, PSR S L a3 #F;
FEREN Linux WAZE B SREAETUR, W CPUREE. 2247 WAE. V0%,

o FEEXM—HARRG, A THEER. 08T £ AGHEME, K= FREFEX
FF, AR EFRHEAPIE T, Z 40 ) 38 AR FH A 7T A& T Libraries 2 (I AP A HT IR H o

o NIHEFEE ST BARM SR MAE B, TR RO KR SRR T SR, PR
AR SEILE QRN R T, SRt /G & Fhae IABImEH .
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k£ o B=ZANAYY R
KE = EHE RE Jraf

RGNA  SHEEER . RS BEEKXNE | GPUDemo

Alsa
Pulseaudio

RGA | MPP | Rockit | Libmali TEE = RKWIFIBT

Kernel Kernel Kernel Kernel Kernel RTE},
4.4 4.19 5.10 6.1 Mailine Kernel
R __ _ _ _ _ _
ETRIRE)  RARBIREN MLRIRE NPUIRS) | ISPIRES  USBIRES RKWIFIBT ...
Uboot Uefi
_ BootROM | Preloader
Bab
Trust

&]3-1 SDKHRHEAHE

SDK R4t /A shiitfe 248 R4t LB R GUR B 5EI — MRAFRAE, TS linux REEE Zhiife:

/—> uboot ——» kernel — rootfs — linux app

BootROM —— preloader

\b trust

LR

AP 1 MCU WAL — 1 BOOTROM, #% L HIN J543i81F BOOTROM i, 4Rf5
BOOTROM AR5 £ M A A7 Ai# 25 I 8K Loader AR .

Pre Loader HHIA 3 1~: miniloader (JEJFYR) , uboot spl il loader.



5.4 SDKH R iifE

Rockchip Linux & %; 23 T Buildroot/Yocto/Debian R 4%, W %5 T kernel 4.4/4.19/5.10H K, %1% ZFiA[F
FEETEASTT K FISDK .. A LAFEFASSDK, A R soil R 4t & H AN A ETT A

KEZAEK 0 74w

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

mesR |0 FAERE |0 SN

0 ik 0 Bthiaf

El4-1 SDKIT K i fe

w4157, TFRE AT LSS LRI R AR, 7B A PO AS EERockehip Linux £ 4t I & F 85 4 24X
o TN RS fT B 2N IR -

o MARGTNK: £ PRI ETT, FHoh ORI K A& REET 2 T oK, BAENLAS R Re
7, RS, TR, HATSDKSCHFLinux#/E RS T ik, JFOERMELinux A5 T LR
B R, HAhfinMacOS, Windows®s 2408 Ao

o PREHIEINEL: NAUT KL T E 2 &AM T, ERSDK JF AR,

IR R, TREITRKEREE B S FRR, EE R, 7 RSDKIE LA E

YR Pl A

o FEECHY: ik dARM)E, WE 2 repo LEH THLE FEURY, VENSDKEM AL,

o RGUEM: FFRE T UMY BB T P E X, EfilU-Boot. Kernel &ZRootfs, 1ML SDK

o ZMFEHITM: NMHRRUERIDE, EE o LAIEAAE R g e L, TEHAT RS, OFEE
B e g 18 DL g PRI B AE AR, B — B BT WLSDK Ji £ 1] .

o BEFIEAT: WAEMBB MG, HABUMREREG I ST EM RS, BN AEESDKA

o IEFBE

4 H 89 i

6. SDK FF RINE#H 7

6.1 ¥tk

AT F NG T W] 7E A I 1 S 4 B 15 K S 1 Rockehip Linux SDKUEARD . 417 SDK R 3 R /E Linux 4
BN AT IO K

— R R RN T AP A4S Linux IRS54% . PCRIHARBELERR, BT RIS A0 B s .

o Linux IR @A X BFEMEE, WA RIREERID . T3 NI T a5 RS

o PC Ml Linux 4528 IL T, I 23 PuttysiMinicom, i /4% fE & fl 3 Linux AR5 88, HEATAC
N, MAESTT R R o

o PCIHIL R A USB 5 HARMEAF IR ERE, PR S 185 BRSO S B H AR iR, IR R 4iE
MR o


af://n10833
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LinuxfR %523

Ethernet

B irBEAFR
Windows PC UART/JTAG ’
I N N S S

S USB/Ethernet

] ARSI 7 Windows PC, 3EFx BAR 2 TAEtH P LATE Linux PC _E5EMA%, @if# FiMinicom /X &
Putty®, FF A EHATIEE.

6.2 SDKFF & R #E & TAE

Rockchip Linux SDK HIfAASRIAN S0 R 50 49 T 45T git oA BIBEATARAE TR, &% 7T LU repo
SIS git B FEHEAT S B0 Tk, 3258, VIH A SR 1E,

6.2.1 BRI Egit T A

TEfEH repo Z AIERCE — FH W git (55, BJETHIEERT G BT hook A& HIRENS
o BRTIEIF 2 Regit
sudo apt update && sudo apt-get install git
e MEMFEE

git config --global user.name "your name"

git config --global user.email "your mail"

6.2.2 LA Erepo L R

repo /& google A Python JHIAS A git i) —ANEIA, FER RN, BEHIH MR CE.
Tib & 2R AR L ~/bin" B, 15T EAT R 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

BrLA EJ7 S, i n] DS R iy 43R E repo
o [EHAMEIX, 7 MGoogleBifgiuli sk #repo T :


af://n10865
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mkdir ~/bin

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

export PATH=~/bin:S$PATH

o EWHLIX, BMIEBEIFEE G R N #irepo L A

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 3R EX

SDK i T 5 A K IR 55 e 0 b KA o 2 7 e B S BRI 1A SDK, - 5 [F) 2P 3R A SSH AMHREAT i
S VAL, SRAFEABURRIAT[F0 AN . R T EE AL AR 5545 SSH AP, 1§2%
ARSLEISSH APHEEAETLH .

6.2.3.1 SDK T ##r 4

Rockchip Linux SDK A PUERC R A F 186 & |, EEUIRK3588. RK3576. RK3562. RK3566.
RK3568. RK3308. RK3288. RK3326/PX30. RK3399. RK3399Pro. RKI1808%%, *fTAS[FL:F-F&H
BRI SE —ERERNAER. FRE NREALME RS CAEENS S, AL FEE DA
B AR

SDK i FH A F XML B B AR R8RS RS P 6
VH 22 AN S E T I AT R 55 4 T2

AT IR B3 T8, e A R0 . PSSO AL T AR H st B I 485 . 146 [RS
BRAERE R 1A/ BCE A 18] 4 RE 58

6.2.3.2 SDK H5 /& 45 f,

TR P D BRI SDK RS, i ot G B A B 138 2 B xRl A SDK%)J!ZSJE%@” TR AT B
WX AT, KA SDK AR HIFIIR RS 6, 2R BRI 2IRIRAS, S8R repo T EIEIGE —
B

R N =R w1 N L) B (L L A

6.2.33 A EH L

B RATIRA T Fid s T2 xml T8 A, HLUIRK3588:0 Fr BAR 500 R -

.repo/manifests$ realpath rk3588 linux release.xml

Bl AT ENIAR A S 2v1 . 3.0, EH 1920230920
<SDK>/.repo/manifests/rk3588 linux release v1.3.0 20230920.xml

BAFRAGRATH R E N B TRCAT UER, S5 TR, WHRK3588G &H Jika T -
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<SDK>/.repo/manifests/rk3588_ linux/RK3588_ Linux5.10_SDK Note.md

<SDK>/docs/cn/RK3588/RK3588 Linux5.10 SDK Note.md

6.2.3.4 SDK ¥ ¥

Ja BT R FIRRYE FAE & € WUR AR IO SE R i 0, 38 Ay & [R5 BT«

.repo/repo/repo sync -c

6.2.3.5 SDK ] {3 )z 5%

Rockchip bug %4t (Redmine) Ny " SEAF MBI A F A, ok 1 RS Al AR R ROIRAS T (X077 [
I e, A I UKL B R I B k. JE 4 SDKC )il EARHOR I, HAR T S5 48T AR S 28t Bug
A4 E, Rockehip SRS 2 S AT K AEFRRIERER . SEZ VAU, I 2530k
<SDK>/docs/cn/Others/Rockchip User Guide SDK Application And Synchronization CN.pdf

o

6.3 LinuxJF R E#E 2
6.3.1 & TF RN

FATHEFEE A Ubuntu 22.04 B SR ) RG0EATdR . FARA Linux JRAS T B8 75 B0 3000 (9O B 1
B, BT REERAS, A HAFAE 7 1R

WEAFER: 64 ARG, WA RKT 40G. WIREHITZ A8, 75 ZH R IAE A 2% 6 .

BAFEESR: Ubuntu 22.04 B SRR 2% .

6.3.2 WHEEMIT AL

il A - AT AT RO TT AT, AT DL DA 25 B 22 4 1 SDK s 22 1) A T A
il FH U0 T apt-get iy %% S5 AF T 5 (0 22 A L

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-linux-gnu libgmp-dev \
libmpc-dev bc python-is-python3 python2

UL
2% iy 448 I T Ubuntu22.04, SLANKIA W HRLAR 22285 00 44 BRI X M 22 &, 500 PR
B, TTRLREE S B R L. S

o pythonZZ3R % %épython 3.6 & UL ERiAs, 1kAb Blpython 3.6 444
o makeZEK Z2 4% make 4.0 % LA _FRRAR, AR DL make 4.2 451 .
o 1z4BER %M 124 1.7.3 L UL LA .
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o ZiPEYoctof EEVPNIM 4%,

6.3.2.1 A M A K E VLK python R4

K AT ENLE python MRA TR :
o fA&FH python A

$ python3 --version
Python 3.10.6

I R ANH A python>=3 6 A KK, ATl I 1 T 5 2002
o FHE python 3.6.15 HTRR A

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 libsglite3-dev"

echo "./configure --enable-optimizations"

echo "sudo make install -3j8"

6.3.2.2 1 B A F+ % £ HL I make IR A

WEATF% EHLA make AUAS 5 E00F
o AT make MA

$ make -v
GNU Make 4.2
Built for x86 64-pc-linux-gnu

o FtZimake 4.2 HihA

$ 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
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6323 MEMARENN 124 FRA

KA AT LML 124 BARTTIEMNT
o KA 124 A

S 1z4 -v

***x 1,74 command line interface 64-bits v1.9.3, by Yann Collet ***
o T 1z4 FIRA

git clone https://gitee.com/mirrors/LZ4 oldl.git
cd LzZ4_oldl

make
sudo make install
sudo install -m 0755 1z4 /usr/bin/lz4

6.4 Window PC JF RINIEIE &

6.4.1 FF R T H2#%%

o M HAT %3 Vim, Notepad++55gwfE A4
o F#R Virtual-Box (BB KB )
e T# XShell6 (FRAILinux 4t i 374 1)

6.4.2 Rockchip USB K5 % 3

TERMRET B, 7B R 2 Loader #52:\E/E Maskrom f(, 75 %% %¢ Rockusb 4K
A BEIE R R

Rockchip USB 35} % %% B F A7 {E tools/windows/DriverAssitant v5.x.zip. 17

xp, win7 32, win7 64, winl0 32, winl0_64 ZHE R 5.

LHOVRUT

-

yEEhEs | SEENENSS |

L



af://n10949
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https://www.virtualbox.org/wiki/Downloads
https://www.onlinedown.net/soft/36383.htm
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-7 Windows =22 e
e M ERIGS?

E¥#%: Fuzhou Rockchip
Z#53E: Fuzhou Rockchip Electronics Co., Ltd

[V] ##8{S{££E "Fuzhou Rockchip Electronics Co., [ ==(0) ] l AZZE(N) J
Ltd" B9ER{E(A).

@ SHMNIENEGEEEENERRE. B STl

6.4.3 Windows %3¢ T B fif F

Windows 54t b1 Gesk TR KA
<SDK>/tools/windows/RKDevTool/RKDevTool Release , u] F+ Windows %ﬁ?%i{lﬁlﬁ, ﬁ:ﬂ’ﬂ
5. BARMAEHB I ke 1A

6.4.4 H hniE AR HE &

152 2% SDK AT (d FH AR FI R SDRC £ 2 VE i B, SFENS BB AR T, HEAT JA SRR A ke X
B2 AR T S SRS, R T, AR, et T

6.5 Docker A 515 &

NFE BT 5 DR e il T B2 BT R A e 2 AR, BAT Tt e it 152 X 13 4 Docker 8%, LAfE % /™
A DAPRIEIGAIE AT 208 R 20 156 P 158 R AL S T )

f FlDocker! i 5317, RS540 F SR BE T HAE

<SDK>/docs/cn/Linux/Docker/Rockchip Developer Guide Linux Docker Deploy CN.pdf .

CRIER R GWT
RATRRA Docker i 4 BRI 1B 1 4 P
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)

Dockerfg 1% 0] M3k Dockerfi (% 3RE .


af://n10972
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https://console.zbox.filez.com/l/boc1y7

6.6 3 X 4w % T B8E /41

% FRockchip Linux SDK H §f R #ELinux PCHG T 4%, FATHAIRABE T Linux T #9524 3% L A 8%
prebuilt H 3% T 1) LB 8% & U-BootFlKernel {# [
FAARootfs 75 FH & B0 B ) T 2B, B i 38 =07 T A BERT 9 1% .

6.6.1 U-Boot K Kernelds & T. EL&%

Linux4.4/4.19 SDK:
prebuilts/gcc/linux-x86/aarché64/gcc-linaro-6.3.1-2017.05-x86 64 aarch64-linux-
gnu/bin/aarch64-linux-gnu-

Linux5.10/6.1 SDK:

prebuilts/gcc/linux-x86/aarché64/gcc-arm-10.3-2021.07-x86_64-aarch64-none-linux-

gnu/bin/aarch64-none-linux-gnu-
Xof LA

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

Linux5.10/6.1 SDK:
gcc version 10.3.1 20210621 (GNU Toolchain for the A-profile Architecture 10.3-
2021.07 (arm-10.29))

6.6.2 Buildroot T. B 4%
6.6.2.1 it B 4 x5

A B R AR B =T N, A XA IEATRCE . LU IRK 358858 X g i T AL T

buildroot/output/rockchip rk3588/host/usr HxT, FE¥ILAMbin/HxAM

aarch64-buildroot-linux-gnu/bin/ HREANEDLE, EIZE HFHATH I &R R D =R HIA:
source buildroot/envsetup.sh rockchip rk3588

WAL AR

cd buildroot/output/rockchip rk3588/host/usr/bin

./aarch64-linux-gcc --version
PRI 2AT BT 5 R

aarch64-linux-gcc.br real (Buildroot -gc307c¢95550) 12.3.0
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6.6.2.2 TR T A%

Buildroot SZ £E¥ P B T HBEFT 0 NESE, PALSE =5 N 8w PR . A a1 6 1T 285 e
(8., %24 Buildroot B 77 3 H4:

buildroot/docs/manual/using-buildroot-toolchain.txt
f£ SDK "', AILLE #6217 DU F iAok A il R AR«
./build.sh bmake:sdk

AR L EBEEALT buildroot/output/*/images/ H3E, %N aarché64-buildroot-linux-
gnu_sdk-buildroot.tar.gz, L\¥§ﬁﬁjzﬁﬁﬁﬁfjﬂfﬁﬁo ﬁ#fiﬁg, gcc E@Eﬁ{%*%iE:

./aarch64-buildroot-linux-gnu_ sdk-buildroot/bin/aarché4-buildroot-linux-gnu-gcc
6.6.3 Debian T B 4%
{5 F dockert/l 833ty , gecBY# dpkg-buildpackage BE4T ARG 3.
6.6.4 Yocto I EL. 5%

ZHU R

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

7. SDKhR A K2 58 % 15 BR

Linux SDK H A% #MF Linux4.4. Linux4.19. Linux5.10%6A4 ﬁlﬁ)ﬁﬁ 1% Frepo k& B SDK Ff- {8 Fi tag K & B
WA . SDK &N AR AL HIAEAEEE A RIIGit e B, Fil it repo T B SR WM A E AT 7] BRI AR A AR
EE . ARG A 5 O 7 SRR P s .

7.1 SDK A5 4
7.1.1 SDK tagfy % G

ARG - RGRA - LA - ke R AT RRCAS
L #ILinux5.10 SDK tag’y 1inux-5.10-gen-rkril
Hrp

e ZR%: linux. android. rtosZ%
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o RGIMA: Linuxf4.4. 4.19. 5.10%
o JE&: ligen. common. standard. ipc. OH HHREE

o RAGHA: XfAMEalpha. beta. releaseHIMAS, %I A&rkal. rkbl. rkrl
7.1.2 SDK R A 3CAY i 44 AL T

Rockchip[1]JRK3399/2]Linux5.10[3]SDK/4]Release[5]V1.0.0/6]20220920[7]_CN [8]

Yi A -

[1]: Rockchip, 4477Hi. RK P44 H A0S 2 AL Rockehip HF 3k
[2]: &FAFR. STk ERG— RS, (HEHEWGH AFRRRES A 78 85 8 R — 3.
WERAWPCEF, I TIRIZIERE T (RK3566_RK3568)

[3]: Linux. Android. FreeRTOS %%, #—/NFH K5,

[4]: FETT, FoRHARTY), QA2 HSDK, IR .

[51F1[6]: K ATSEA (Alpha/Beta/Release) FRA T . WA SR LR : “Vnnn” . Hr
FREV? RIFRE, n FoRBE. WRUE RS B =80 A, a2 A e

o Alpha fRAMNV0.0.1 Fi6, RIRTPALRERECT 0, Be)5 —BLBUF AR MR/ & A7 S b i 5
i1,

o Beta lRAMVO.1.1 UG, BIEREFSE—AL8070N 0, B8 AL 1B SRR NN Dh e i e sl
DIREMIRC T, =AU 1 B KR Bug 12 1E;

o Release RAM V1.0.0 JFh, FH—MBrEnERKER, F o055 =3+ 2% Beta it
NS
[7]: &ATHIA. Z—H 20220920 1XFhig =,
[8]: B SMAMEE. CN:FR, EN:ZEYL

7.1.3 SDKE 4548 45 2 FL 0

GRTG - BAFRRA - (BRI ]+ SDK + A5 + A H

241
RK3399 LINUXS5.10_SDK_RELEASE V1.0.0_20220920

AR

1. B RAHRS

2. A F4: LINUXS.10

3. HWsiimH S, RoRaliEm, & @ASDK, thimng
4. SDK B 45t (I RRA 5 4k SR B 3T 8, whIa) g > o5

7.2 SDKE #H 1

7.2.1 SDKXt 41 58 $t

WIHSDKAFH, KRN H20H A LEH, HARKAESHIR. BHHE—DH NEF
V1.0.x), ZitQAZEBEMIX(LLUW V1.x.0).
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7.2.2 SDKR A4 T

R KA SDKA B B E EL [, 2 A4 T iR g 45 % 7

rockchip-patch

7.3 anfe & i AR 55 25 [F] 2P SDK

IR #4422 Gitolite 95 &%, JFHI T SDKARS A HL G 4EdP . BARS 2540 R S0k

<SDK>/docs/cn/Others/Rockchip Developer Guide Repo Mirror Server Deploy.pdf

8. SDK % %t BH

SDK i@ make B . /build.sh I H AR SHOGIATHH ST RE I BC BRI 2
;1?k§?3§device/rockchip/common/README.mdQﬁﬁ%ﬁﬁﬂﬁg

N T W ORSDK AR S AR REMUMIZEAT, U S AV B A9 70 IXRRAORT LASRE S B 7E X S
Ph e B PERE R, RO TH 2 B W T BEANIE I 8T AR (ISDK . EHE BRI 4645 174, Al LAE#Ri2

754 ./build.sh cleanall .

8.1 SDKR RS BE

make help ,ﬁﬂﬂﬂ:

$ 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)

make3LFRIZAT/E . /build. sh

B ATIZ4T . /build.sh <target> RFHAHKRIIAE, BAMAFEL . /build.sh help AHHAAG B

4,

$ ./build.sh -h
FHESHHHEHSHHESHES Rockchip Linux SDK ####### 44444444

Manifest: rk3562 linux release v1.1.0 20231220.xml
Log colors: message notice warning error fatal

Usage: build.sh [OPTIONS]


af://n11082
https://redmine.rock-chips.com/projects/rockchip_patch/issues
af://n11085
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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

clean[:module[:module]]... cleanup modules

post-rootfs <rootfs dir> trigger post-rootfs hook scripts

help usage

Default option is 'all'.

8.2 SDKIR Bt B

make rockchip defconfig HARMRZLHACLE WEHUIT:

ﬁf}\]:i%<SDK>/device/rockchip/<chipset_name> H %

R E

rockchip rk3588 evbl Ip4 v10 defconfig
rockchip rk3588 evb7 Ip4 vll_defconfig
rockchip rk3588s evbl lp4x v10_ defconfig
rockchip rk3562 evbl lp4x v10 defconfig

rockchip rk3562 evb2 ddr4 v10 defconfig

rockchip _defconfig

ELWIRK 35625 H

$ ./build.sh lunch

You're building on Linux

Lunch menu...pick a combo:

1. rockchip_defconfig

Bt B3

i&HF RK3588 EVBI1 #4F LPDDR4 JF &4
i& T RK3588 EVB7 # /i LPDDR4 F &4
i& T RK3588S EVBI1 #4 it LPDDR4 F &)
J& T RK3562 EVB1 #4Fi LPDDR4 &4
i

& H T RK3562 EVB2 #5C DDR4 F &R

BN E, BAASWEE R8N — MREECE, vdE
it make lunch B{# ./build.sh lunch BITHELE

2. rockchip rk3562 evbl 1p4x v10 defconfig
3. rockchip rk3562 evb2 ddr4 v10 defconfig

Which would you like? [1]:

HAhThBE UL & 7T # Y make menuconfig JCADEAHIC)E M
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8.3 SDKE FIMLEL B

SDKFJi# Y make menuconfig HATAHIRACE, HETATECALFFENT:

(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 --->

o Rootfs: iX B [/ RootfsA AR “MR A K457, 7EiX B a] % Buildroot. Yocto. DebianZs A [E] AR 344 &

SMLE .

e Loader (u-boot): iX2& 5| FINEAFHIACE , W Zu-boot, AT HILAMAELFIFINEL F1#4E RS .

o RTOS: SL#/E R4 (RTOS) HIMCELIT, &H] T 75 ELMERERIRIH] o

o Kernel: X HELE NAZIED, & HIE S H OB FIRH 7 R B Linux W% .

e Boot: iX Bt B Boot 4 X S F5#% 3o

 Recovery (based on buildroot): iX /&3 FbuildrootfJrecovery M i (L &, Fl T KRG K E AT+ 2 .

o PCBA test (based on buildroot): iX & —~3& T buildroot 'IPCBA  CEN M HL S AR 2H 2% ) MR IR 45 AL
=

o Security: Z4IAEITE, & SecurebootIT i /730, Optee 7 /730, HEE5Key2%,

e Extra partitions: FH T-AC E#HMY 73X .

e Firmware: 751X HLAC B [ 4R AH LTI

 Update (Rockchip update image): F-TFC B Rockchip7e % & 44 (1 1E T o

* Others configurations: FAth &~ [ FHC B 1% T

HJd make menuconfig HLE FHHIFEHE T —ANEET S F P ST SRk £ RN C B % P .
@EE%E‘ZE, 1%}5@ make savedefconfig ﬁéf%ﬁﬁ%@ﬂﬁ, ﬁ#ﬁ%’”fb%%ﬁﬁ%*ﬁﬁﬁ%ﬁﬁ%lﬁ
iTe

iId LA Feonfig, PIEHEAN [FRootfs/Loader/Kernel 5 HL &, AT &P e Hilfbdm i, XFEHIAT LR IEHE#E

ANHC B AR GEALF L 2 5 E 17 5K

8.4 SDKIAIELERL B

Eqﬁﬁfi source envsetup.sh ﬂ%ﬁi%iﬂ<ﬁﬂi§k%$ﬂEiﬁﬁzbﬁ%ﬁ@@ﬂ%ie

$ source envsetup.sh

Top of tree: /home/wxt/linux-develop/rk3562

You're building on Linux

Pick a board:

1. rockchip px30 32
2. rockchip px30 64
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rockchip px30 recovery
rockchip rk3036

rockchip rk3036 recovery
rockchip rk3126c
rockchip rk312x

o J o U W

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 rk3399%pro-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]:

P ini%$E35 rockchip rk3562

SR A BEATRK3562 ) Buildroot H 5%,  FFEAAH A ER 1 4 3% .



8.5 &= HEhmIF

N TR T R B (SDK) HIRERFE ST ae A 3E 1T, @ UE B arig I 2 i I gm B = X P
] D G P T S R ) S B PR R, BN IH I m B r= Wl REANIE F T BT AR A ISDK o 77 B e 4
¥re), Bl LLE ST a4 /build.sh cleanall.

HEAN TR H AT LU 4 H 3 58 BT A 14 i«

./build.sh all # HEmFEHIUDS (u-Boot, kernel, Rootfs, Recovery)
# TEHPAT ./build.sh ./mkfirmware.sh HEATETE

./build.sh # IMIFHEURAY (u-Boot, kernel, Rootfs, Recovery)
# I fupdate. imge B4
#+ A% E B ERAAE RS out HFE R

BRI JE Buildroot, o] LLIEIS % BRI RK ROOTFS sYSTEM 48 AN rootfs. RK_ROOTFS_sYSTEM H
AU AT E —Ff 2 %5: buildroot. debian. yocto o

EL o 75 2 debain A] DL LR iy & 34T A

export RK ROOTFS SYSTEM=debian
./build.sh

N

RK_ROOTFS SYSTEM=debian ./build.sh

8.6 Mgy 1%

8.6.1 U-BootZ %

HENSDKTHE. BT840 2374 1%
<SDK>#./build.sh uboot

ELARIR 29w P2 2% SDK R AR SCRY T 4 1235 3 o

8.6.2 KernelZs &

PN TR B 3R B FHAT UL N a4 H 358 1 kernel 2015 5 318,

<SDK>#./build.sh kernel

PR S0 5% AT U Quick Starts i B


af://n11160
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8.6.3 Recovery4s %

BEN TAEAR H AT AR i H 3l 58 B Recovery 4 3% L2 4T 0.
<SDK>#./build.sh recovery

%1% J5 7 Buildroot H 3% “output/rockchip rk3562 recovery/images £ fif recovery.img.
7E: recoveryimg 2 E WAL, FTLAEEIR Kernel B4, Recovery J& i & EH Bl 4. RecoveryH
BT AR IR

<SDK>#source buildroot/envsetup.sh
<SDK>#cd buildroot

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

<SDK>#./build.sh recovery

¥E: RecoveryZIEL T IMNIIHE, ALK ENSNE

8.6.4 BuildrootZs &

HEN TFE H AR B 3R 3AT L T 4 H 31 58 i Rootfs HI 4 1% & T 6

./build.sh rootfs
%1% J5 £ Buildroot H 3% output/rockchip rk3562/images NAEMA ARG, BIME FHrootfs.ext4
=

HAKT] 52 BuildrootJF & 45 % .

<SDK>/docs/cn/Linux/ApplicationNote/Rockchip Developer Guide Buildroot CN.pdf

8.6.5 DebianZs i%

./build.sh debian

Y PEJ5AE debian H 3% N A2 AL linaro-rootfs.img.
YB . R|EMGEZEMKRBE

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

sudo apt-get install -f
HAKT] 2% Debian T & LRI S %«

<SDK>/docs/cn/Linux/ApplicationNote/Rockchip Developer Guide Debian CN.pdf


af://n11176
af://n11185
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8.6.6 Yocto s Pk

HBEN TR H AR H AT LU A2 H ) 58 i Rootfs 4 19 A 4T 40
./build.sh yocto

4S5 7E yocto H 3% build/lastest I AE K rootfs.img.
BRINF 7 44 8 55/ root. Yocto B 215 B1i527% Rockchip Wiki.
FAQ:

o LIZW R R A U L -

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.
DR TT Vs

locale-gen en US.UTF-8
export LANG=en US.UTF-8 LANGUAGE=en US.en LC ALL=en US.UTF-8

B3 5 setup-locale-python3

8.6.7 2 X 4w ¥

8.6.7.1 SDKH FH E X X %%

SDK prebuilts H & B A X ik, 1T

Hx U
prebuilts/gcce/linux-x86/aarch64/gec-arm-10.3-2021.07-x86_64-aarch64-none- gec arm 10.3.1 6447 T
linux-gnu A
prebuilts/gec/linux-x86/arm/gec-arm-10.3-2021.07-x86 _64-arm-none-linux- gcc arm 10.3.1 3217
gnueabihf HAk

IR NN :ihe (s AR

LI B

8.6.7.2 Buildroot N B 3% X % %

TJIEId source buildroot/envsetup.sh ﬂ%ﬁi%ﬁﬂ<ﬁﬂ$§k¥*ﬂEﬂtﬁlﬂﬁéﬁggﬂgi

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

You're building on Linux


af://n11198
http://opensource.rock-chips.com/wiki_Yocto
http://%20https//webkul.com/blog/setup-locale-python3
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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 , rockehip rk3562 o HRJEHEARK3S62({Buildroot H 3%, FF4fiAH ISHLERL K14 1 o

HHh rockchip rk3562_32 f232f7Buildroot R4i% ¥, rockchip rk3562_ recovery f&H R4
Recovery bk .

Lt Ungm 3 rockchip-test 5, & FARImFM LT

3t buildroot H 3%

SDK#cd buildroot

o IR I W4 B rockehip-test

buildroot#make rockchip-test-recreate

e H 4 rockchip-test

buildroot#make rockchip-testt-rebuild

o JHIE& rockchip-test

buildroot#make rockchip-test-dirclean

i

buildroot#rm -rf output/rockchip rk3562/build/rockchip-test-master/
A e B PR MR ECE B =0T N, TR R AT E . HERK 3562 HA8 X g ik T RAL T
buildroot/output/rockchip rk3562/host/usr Hx F, 75 TR bin/H XA
aarché64-buildroot-linux-gnu/bin/ H RN R, EE X IUTHIIE RSB B HA:

source buildroot/envsetup.sh rockchip rk3562

WAL B

cd buildroot/output/rockchip rk3562/host/usr/bin

./aarch64-linux-gcc --version

PRI SATETI TR (5 B -

aarché64-linux-gcc.br real (Buildroot) 12.3.0



R4 Bllrootfsic & S

buildroot$ make update-defconfig

9. SDK [E {4 F+ 2%

AR E AT E A AU A S B BAZ O (image) Be'5 JFIB TR & IR .
Rockchip “F &AL JUM 8RS TEN AW TR, LGRS ERRS 7 TRE .. RSH, &
LHEOHT I USB K3, P Rockchip USB kAl %45,

TAR BITRS Eit:p%

RKDevTool Windows B OO R T, 3 ST TR S BEAS update T2k [ T A
FactoryTool Windows BUTIR TR, FFUSB —iiZ ke

Linux_Upgrade Tool Linux Linux FIFRKI TR, SCREEATH T

9.1 FEE AN A

Rockchip “F G217 I LM NR AR, RA 4% & 4T Maskrom, & Loader #30F, A REBIEE
WA, BB [ F AT S R A

st LAB
x
Flash 7EAR B AR, 5/ 25 33N Maskrom #530, AT DLZEAT UK ]
e s
TR PGS R 2 8 21 Loader Joik IR JH AN ME L, AT HE A Maskrom
e 5 [ o

Maskrom X

Loader #3UF, W LL#EATREIFHIBES . T+

Loader T AL T AN R KBRS, TR,

Recovery AN RG] F recovery JHB, FEAEREFH. WEH BELEE.

Normal Rk 2551 F rootfs JE ), HN#EK rootfs, KZEIF RAR AT 7R
Boot ’ H o

HEABE S RTT AR LR T i

o RpEidE M, LM, #EA Maskrom Bz,

fes it [, $%4E recovery & EHEE AL, RGUKEEAN Loader ke 5HI.

st [, $%4E Maskrom #%5# FHBLE AL, RGUKEE A MaskRom [EfF RS

ol EfE, BHREEMEIFRIRIEEFARSE, ISH0TR TR ERRORIM— ADB&E#&"E
RIS MSC &7, ARG A LR B D), #EN Loader 3K,

fesk it [, wIES D8 ADB fr 24780, HiA reboot loader 74, it Loader £,


af://n11254
af://n11273

9.1.1 Windows Fll ¥ B4

SDK #&fit Windows ke5 T H(THRATR 2 V331800 ), THRA T TR Hx:

tools/
I— windows/RKDevTool

WNE, e R RE GG, W&RES T E N MASKROM ¢ BootROM k5=, #%If USB
NG, i MASKROM AN BOE#% N R A8 “RST G AT, it RE#EAMASKROM #::0, fn#kdm
PEAE RS AN B AR S, S AT TR S, R DA% “recovery" FEEEAN B N E 4 “RST” 5
FAFHEN loader B HEATHES, N & MASKROM F5 3040 X R fe S b5 X fF. (1E72: Windows PC
REEE I ARRIE ‘“IEJTT#W)

+ RKDevTool v3.31

Download Image lpgrade Firmware Advanced Function

# O  Storage Address Ham Fath
i v ____-
2 [v 0x00000000 parameter | .. ‘\rockdev\parameter txt
|3 | [v 000004000 uboot . Arockdeviuboot. img

4 [v 0:00006000 misc . A\rockderimise. img
|5 | 2 000008000 boot . \rockdeviboot. imz

6 [v 0x00028000 recovery . hrockderrecovery. img
7 | 0x00068000 backup

8 [v 0x01C78000 oem . Arockderioem. img
12 |Iv 0:00078000 rootfs .. \rockdevirootfs. img

10 | v 0x01D18000 userdata .. \rockder\userdata img
Loader Run Switch Dev Partition Clear

(] Write by Address

Found One MASKROM Device Lo Al -
E: RERT, FF2eBEH USB Kal, IRBhVEI:

<SDK>/tools/windows/DriverAssitant v5.13.zip

9.1.2 Linux RI#L % B4

Linux TS L EAF tools/linux H 3% T (Linux_Upgrade Tool L ELARATE Z v2.265¢ L 1), iHEHIIAMR
IR T3] MASKROM/loader rockusb.  Eb Un&m 4 Bl i) 4 4F rockdev H3 R, JF&anS 0


af://n11308
af://n11315

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 ###:5H Dittrust, &H Hluboot /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
ERTHAT AL S 1 50 A ] A«
sudo ./upgrade_tool uf rockdev/update.img

AR B3, VIETE MASKROM IRESET T %

./rkflash.sh

9.1.3 R4 X i B4

BRI X Ui B (R & RK3562 EVB 73 [X %)

Number Start (sector) End (sector) Size Name

1 16384 24575 4M uboot

2 24576 32767 4M 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 77 [X: ft uboot %1% H K uboot.img.

o misc 4 [X: it misc.img, % recovery f# .

e boot 4 [X: it kernel 4 i¥ H K boot.img.

o recovery 77X : i recovery 4iiF H [ recovery.img.

e backup 7rIX: T, BHBEAH.

e rootfs 4}[X: fi buildroot. debian B¥ yocto 4t K ] rootfs.img.

o oem /X B FKAEH, fFH) KK APP BUEE . HEEAE Joem H .

e userdata 77 [X: fit APP Ifuif £ o egs e & H AT ], HEARAE /userdata H3X T o


af://n11322

10. SDKFH k&

SDKH & H i — LAz D FF &, L U-Boot. Kernel. Recovery. Buildroot. Debian. Yocto.
Multivideo. Graphics. ROOTFS/G4bEE . Overlays% 1% L2 H %

10.1 U-Boot FF &

A ] H19 41 U-Boot FEAME S AN B 1L R F I, # %)™ 7 RK 75 U-Boot HEZE, H{& U-Boot J
RANTTW 27%

<SDK>/docs/cn/Common/U-Boot/Rockchip-Developer-Guide-UBoot-*.pdf o
10.1.1 U-Boot &4

v2017(next-dev) #& RK M U-Boot & 77 ] v2017.09 1E A H V) HH KBEATHF R HORRAS, H T B4 3 #F RK
g ERAaAES. RThAE EEA

o ¥ RK Android [EF /55,

o 7§ Android AOSP [E1F 5,

e ¥ Linux Distro [#E1 855

o 7 #F Rockchip miniloader A1 SPL/TPL ##} Pre-loader 5|5

e Y LVDS. EDP. MIPI. HDMI. CVBS. RGB % iRn ¥4

e 7¥F eMMC. Nand Flash. SPINand flash. SPINOR flash. SD . U #& 176k %% 15,

o ¥ FAT. EXT2. EXT4 M &%,

o S ¥F GPT. RK parameter 73X 3;

o XFFJFHLLOGO. 7EHizhmE . fRHE ., HJHE

e ZFFI2C. PMIC. CHARGE. FUEL GUAGE. USB. GPIO. PWM. GMAC. eMMC. NAND,
Interrupt 2§;

o 3C¥F Vendor storage TRA7H P 1R AIC &

o ¥ FF RockUSB #l Google Fastboot #Fl USB gadget 525 eMMC;

o ZFF Mass storage. ethernet. HID %5 USB %% ;

o XFRE RSB IEFE kernel DTB;

10.1.2 KR A
RK [ U-Boot —FHAG B MRA: v2014IHRAFIV201THTIRA, P4 FR 5 5 Arkdevelopfnext-dev.

A PANTT A 2 HTU-Boot/e 75 Av201 7HUA .

FR1: FIAE H FEMakefile i A5 2 1592017,


af://n11396
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#
### SPDX-License-Identifier: GPL-2.0+

#
VERSION = 2017
PATCHLEVEL = 09

SUBLEVEL =
EXTRAVERSION =

FR2: WAFFNLEE —4TIENIT B2 B A U-Boot 2017.09.

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

T HFFE: v2017 2 FFJ5 B 2 B 31 2 Github:  https://github.com/rockchip-linux/u-boot

WRZRRA : v2017ESRRK A% A >= 4.4

10.1.3 BT HIHER

o Nifirkbin

XRE—AMNTEAGE, HTEBRKAIFERbin. H{A. T8 T H. U-Boot 4k MiZGHEZRT
MR, T84 Bloader. trust. ubootE 4. rkbinflTU-Boot TFEAIRFFEZHN H FKK K.

G TR SR

e [F#EGCC

GCCYm 1% 2%4# FH gec-linaro-6.3.1, & Tprebuilts H FZ W . prebuiltsFU-Boot{r#F [F 2K H F R K.

WF:

// 324i:

prebuilts/gcc/linux-x86/arm/gcc-linaro-6.3.1-2017.05-x86 64 arm-linux-

gnueabihf
// 64f:

prebuilts/gcc/linux-x86/aarch64/gcc-linaro-6.3.1-2017.05-x86 64 aarch64-

linux-gnu/

o jEFfdefconfig

%1 & Hdefconfig SCHFIF I (LASDK A AT NHE) -

"I ] defconfig" BY "[ F].config" il ¥ Al A& A ThHERRAS,

1. %°F & I defeonfig S HFIE L (LASDK KA AHE) -

"[:85 Fr]_defconfig" Y "[:t5 J1].config" i H & A DI RERUA,

LR R E feature A

4> I g feature LA


https://github.com/rockchip-linux/u-boot
af://n11440

O R
RK3036
RK3128x
RK3126
RK3288
RK3328
RK3399
RK3399Pro

RK3399Pro-npu

RK3308

PX30

RK3326

RK3568

RK3566

RK3588

RK3562

RK3576

defconfig
rk3036_defconfig
rk3128x_defconfig
rk3126_defconfig
rk3288 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

rk3562 defconfig

rk3576 defconfig
rk3576-usbplug.config
rk3576-car.config
rk3576-ab-car.config
rk3576-eink.config

% #Fkernel dtb
Y

Y

R WK FSDK R AT ) defconfig AN, 1 PASDK N #E

A

i A
it FH R A
i AR

SENEEN TN
F HFraarch3248 =

P A

SENEEN TN
¥ Fraarch3245

I8 FH R A

SCHrdfu

X FFMLC/TLC/ eMMC
SPI-nand % fISPL

7 Fraarch3 2 2,

F Frusbplught

it P R A
BT B

18 FH A
A ST (N A7 A 3))
WUAFfit > R sata e 3

7 Fraarch3 21 =,

ipc sdk_-{#

it P R A

1 IR A

FF ¥ usbplug

LY TEN

X FFab R G FEBRA
CERAS e



10.1.4 J3 3R FE

RK-F 5 fJU-Boot A St A2 41T, AUHI HH — L8 B EOD IR

start.s
[/ IR
=> IRQ/FIQ/lowlevel/vbar/errata/cpl5/gic // BRMZEMIFHRHIlowleve L HITAIL
=> main
=> stack /) TERIFCIREE R 2L 1Ak
/7 U B cHMsniantl, Kkt — R 501 #0f M
=> board init f: init sequence f[]

initf malloc

arch _cpu_init // [soCHIlowlevel Uitk ]

serial init // B AIE

dram init // [REddr FEEE ]

reserve mmu // MddrARRRITIRE RN re serve AT

reserve video
reserve uboot
reserve malloc
reserve global data
reserve fdt

reserve stacks

dram init banksize

sysmem init

setup_reloc // WiEU-Boot B & Erelocliil
// LRI
=> relocate code // ILGSEIU-Boot {4 relocation

/7 UEZBrBY cAsEmaatt, Aite—R5IEK R EHH

=> board init r: init sequence r[]
initr caches // fEREMMURII/Dcache
initr malloc
bidram initr

sysmem_initr

initr of live // WMot _live
initr dm // WA amHESE
board init // CFEVIEN, Btz ]
board debug uart init // B Hiomux. clkALE
init kernel dtb // [YlFlkernel dtb] !
clks_probe /] W RGN
regulators_enable boot on /] WA R G IR
io domain init // io-domain#¥ltHt,
set_armclk rate // __weak, ARMIEHN (CFEAFHRA L)
dvfs init // FEURAE T B IR AR
rk board init /] weak, HIEANEBARTGHATIZM
console init r
board late init // [PPElatedltnit]
rockchip set ethaddr // WEmacHidil:
rockchip set serialno // WEserialno
setup boot mode // f#MT " reboot xxx"#T4.
// RA L oader B BN, recovery
charge display // U-Boot tH
rockchip show logo // Z7RIFHllogo
soc_clk_dump // $THlclk tree
rk board late init // __weak, HIEANEAMTEHATII

run _main loop /7 CENGATH, BT R34 ]


af://n11549

10.1.5 tRiER

RKP & et DA Sl — e T, RS (WERTEMR, 1§22 LK 5 Hlsecure-boot
MO o PR

o ctrl+c: BN U-Boot fr 21T ;

o ctrl+d: HEA loader FEEH;

o ctrl+b: #E A maskrom %85 i

o ctrl+f: A fastboot #Ex;

o ctrl+m: FTE bidram/system 15 &2

o ctrl+i: ffEENHZ% initcall debug;

e ctrl+p: 4TE cmdline 15 5;

e ctrl+s: "Starting kernel..." 2 J5i#E N\ U-Boot #1217

10.2 Kernel &

AT B NEIRME N W E BRI EN A, HAOR AWM DTS) MR E, B E R AT
{7 HE . PALinux 5.10 AZRRA 9] 5 f50HH R A48

10.2.1 DTS /48
10.2.1.1 DTS A&

B MR S (Device Tree Source, [HFRDTS) A& — Ml 4% % MBI 450, H T7ELinux N AZ H 2
SCFIBC BB 4 o A& YR ST B — el AL T SCAR RS 3R, ad sk 2 R ) A e 1 3 ke e T 4%
R Z KRR

VLA PR ST G 1R BB 4 3] SO (Device Tree Blob, BiFXDTB) , NIZTE JH B AR Af AT 1%
S, SRR 1 2 A 2 AREAT AT a6 (L AL

B ISR D 1 AL GER " G i 75 2 A BEAN [ A A1 P I PR AS R0 PR AT T 4k e e
s B F A A B Rl SR, (A AR BE 8 ML R O BEAE T B T e A2 A A . IXHE
Al — A WAL AT LAE 2 DA FIROREAF B o6 RI8AT, R IO L A e 2 RIAT

RSB BITE S — A BT DTS Fo B L& — 2% WA BT, R T S 1HE40 DTS 1)

PEML: devicetree-specificationsflldevicetree-bindings.

10.2.1.2 FHH — 7= & DTS

o fIEE dts 1
Linux Kernel HRIZ #2614 4 dts, Rockchip V& I dts SCAFFET

ARM 32fiN#%: arch/arm/boot/dts/
ARM 64fiN#%: arch/armé64/boot/dts/rockchip

— W% dts SCAERI A 44 B8 A soc-board-name.dts”, U1 tk3399-evb-ind-Ipddr4-linux.dts.
soc TRIIZ S, board name — MR MRIE T2 EI KA 4 .
WURAREIAR 2 — B, AT E A dts SCARRFR RIS .


af://n11552
af://n11571
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BUARAEAT B LR ORI S5 4, B = A 2 AP iR, W DAHE A HI AR HiA IAE dtsi 3C
T dts SCAF IR AR RORE R, I HIE I include "xxx.dtsi™k 2~ H RIBEAFFiA, B &R,

F—rk3399-evb-ind-1pddr4-linux.dts
| — rk3399-evb-ind.dtsi
| — rk3399-linux.dtsi

o fEE dts FT7E H 3 1 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-lpddr4-android.dtb
dtb-$ (CONFIG ARCH ROCKCHIP) += rk3399-evb-ind-lpddr4-android-avb.dtb
+dtb-$ (CONFIG ARCH ROCKCHIP) += rk3399-evb-ind-lpddr4-linux.dtb

Y% Kenrel AR5 AT L H 2 make dts-name.img (41 1k3399-evb-ind-lpddr4-linux.img) , B AT A= gl B
boot.img (fL7 dtb i) .

o dts VAR LA

dts IBERT L& c/ct+—HFF, @il #include xxx.dtsi KL E H A A FI dts 5. dts ST 4R R &1 dtsi
SCAERI TR BT s JE AR . 40 property £E 2> dts/dtsi SCAF#E M, S RMERA N dis IE L. BT
A RES F AH DG A ) 2 719 s A2 E UAE soc.dtsi, WIRRAEREIZ IR DAL, 75 EAE dts UM s & K status
H'okay". KL, FEEAE dts U IR E H status A"disabled"

/dts-v1/;

#include "rk3399-evb-ind.dtsi"
#include "rk3399-linux.dtsi"
&12s2 |

#sound-dai-cells = <0>;

status = "okay";

i

&hdmi sound {
status = "okay";

}i

10.2.2 R FF & SCHY

<SDK>/docs/cn/Common/ B3 N THEEAKH AT 1 3 N TF R SCRY, AN 3 BN IX Lo T R SR 47 —
MENRG], KRELGEE LR RIE R R, ZH DL A% B 13222 IR R K d8 /e, AIAE
docs/cn/Common FIREL, FFaAWrsed g, HARE N R Ui,


af://n11598

10.2.3 U E FHa 4

10.2.3.1 CPU HH* M4

10.2.3.1.1 CPU & S 1E
o« EXNMEFE:
PI: CPU M= 5RIE 2 userspace:

echo userspace > /sys/devices/system/cpu/cpufreq/policy0/scaling governor
BE CPU M%)y 216MHz:
echo 216000 > /sys/devices/system/cpu/cpufreq/policy0/scaling setspeed

. KAEF &

Y /MEZ CPU B2 1| SIS & userspace :

echo userspace > /sys/devices/system/cpu/cpufreq/policy0/scaling governor
BE /ML CPU HIF N 216MHz:

echo 216000 > /sys/devices/system/cpu/cpufreq/policy0/scaling setspeed
VI K A% CPU Sl Za 4% | 5 #& 2 userspace :

echo userspace > /sys/devices/system/cpu/cpufreqg/policy4/scaling governor
BLE K CPU My 408MHz:

echo 408000 > /sys/devices/system/cpu/cpufreq/policy4/scaling setspeed

10.2.3.1.2 BF 41l CPU
o EERDMEFES:
{fiF} CPUFreq Hl P &4 10:

cat /sys/devices/system/cpu/cpufreqg/policy0/scaling cur freqg
{#i i} Clock Debug #£171:

cat /sys/kernel/debug/clk/armclk/clk rate

o K/IMZF&E:
f§ i} CPUFreq i ' 285 B /INME A KA AR :

cat /sys/devices/system/cpu/cpufreq/policy0/scaling cur freq # /MZbiZ
cat /sys/devices/system/cpu/cpufreq/policy4/scaling cur freq # KIZHi#


af://n11600
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18 Clock Debug 2 175 & /MR KA 5514

cat /sys/kernel/debug/clk/armclkl/clk rate # /MZbii#
cat /sys/kernel/debug/clk/armclkb/clk rate # KAZHIR

10.2.3.1.3 & F X CPU BH/E
o ERMMEFE:

cat /sys/kernel/debug/regulator/vdd core/voltage # VEE: vdd core 1| HEFEZAR L
NIRRT

o RMETS:

cat /sys/kernel/debug/regulator/vdd core 1l/voltage # /MZHIE
cat /sys/kernel/debug/regulator/vdd core b/voltage # KNiZHJE

10.2.3.1.4 CPU B Ph i 451 J&

o AP RN, SEAE LR .

T SR B, EHR AR
B SERERR, AL,

o J#IiT Clock Debug # 1% B CPU HiX:

JEXMEFES (Bilhn RK3288) % E N 216MHz:

echo 216000000 > /sys/kernel/debug/clk/armclk/clk rate
cat /sys/kernel/debug/clk/armclk/clk rate

KAMEF & (40 RK3399) & /IMZN 216MHz, KiZ N 408MHz:

echo 216000000 > /sys/kernel/debug/clk/armclkl/clk rate
cat /sys/kernel/debug/clk/armclkl/clk rate
echo 408000000 > /sys/kernel/debug/clk/armclkb/clk rate
cat /sys/kernel/debug/clk/armclkb/clk rate

 J#iZ Regulator Debug # 0% & CPU H J%:

JEK/MZFES (Bl RK3288) % E N 950mV:

echo 950000 > /sys/kernel/debug/regulator/vdd core/voltage
cat /sys/kernel/debug/regulator/vdd core/voltage

KAMZF& (140 RK3399) # & /MZ N 950mV, KiZA 1000mV:

echo 950000 > /sys/kernel/debug/regulator/vdd core 1l/voltage
cat /sys/kernel/debug/regulator/vdd core 1l/voltage
echo 1000000 > /sys/kernel/debug/regulator/vdd core b/voltage
cat /sys/kernel/debug/regulator/vdd core b/voltage


af://n11636
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10.2.3.1.5 I EF MR B ER
cat /sys/kernel/debug/opp/opp summary
10.2.3.1.6 M &EE CPUIRE

cat /sys/class/thermal/thermal zoneO/temp

TRAAA] 225 S0H

docs\cn\Common\DVFS\Rockchip Developer Guide CPUFreq CN

10.2.3.2 GPU HH X fHr 4

10.2.3.2.1 GPU & B/

o Ul GPU 2 2 [l (Bf12 ££400000.gpu ATREMRIEF-E TR -

echo userspace > /sys/class/devfreq/£f£400000.gpu/governor
o X#& GPU %y 400MHz:

echo 400000000 > /sys/class/devfreq/f£400000.gpu/userspace/set freq
o A LHI GPU %!

cat /sys/class/devfreq/£f£400000.gpu/cur freq

10.2.3.2.2 B F X4 HT GPU SR

o Jjik—: i3 devfreq H AN (B$42 ££400000.gpu AIREARIE PSR -
cat /sys/class/devfreq/££400000.gpu/cur freq

o J7ik: JEIT clock debug #21 (aclk gpu FJREMRIESLPRECE M) -
cat /sys/kernel/debug/clk/aclk gpu/clk rate

10.2.3.2.3 &F X487 GPU &

o BFE GPU HIJE (vdd logic AJREMRHESLPR regulator FLE M 7 :
cat /sys/kernel/debug/regulator/vdd logic/voltage

10.2.3.2.4 GPU i/ 551 &

o EE. JHFNSGIREARIL, MBI SR,
o S5 GPU HENH (B84% ££400000.gpu AIREMRIEFETR)

echo userspace > /sys/class/devfreq/f£400000.gpu/governor

o W GPUMIHE (aclk gpu AJREMRHESEPRECE T )
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echo 400000000 > /sys/kernel/debug/clk/aclk gpu/clk rate

cat /sys/kernel/debug/clk/aclk gpu/clk rate
W GPU Lk (vdd logic W] AEMRHE SEPR regulator AL E 1M ) :

echo 1000000 > /sys/kernel/debug/regulator/vdd logic/voltage
cat /sys/kernel/debug/regulator/vdd logic/voltage

10.2.3.2.5 BF GPU FIHF
« BF GPUAIME (##12 £0000000.gpu MREMUR TGS -

cat /sys/devices/platform/fb000000.gpu/devfreq/fb000000.gpu/load

10.2.3.2.6 &% GPU i ¥
o HE GPU /¥ ( thermal zonel FJREFE EARYELFRAEMFALEELD -

cat /sys/class/thermal/thermal zonel/temp

10.2.3.3 DDR #H % A4

10.2.3.3.1 & DDR i R

o EAHLAIT 4 & DDR HIR(E R :

cat /sys/kernel/debug/clk/clk summary | grep ddr

cat /sys/class/devfreq/dmc/cur freq
10.2.3.3.2 DDR & 5 #: 1E
o % DDR SR HIHIEY)#E userspace :

echo userspace > /sys/class/devfreq/dmc/governor

* ST A DDR #i%

cat /sys/class/devfreqg/dmc/available frequencies

o ¥ H DDR % N 1560 MHz:

echo 1560000000 > /sys/class/devfreq/dmc/userspace/set freq

10.2.3.3.3 & & DDR # % FI R

o f 7 DDR 7 95 ) 4B 2R

cat /sys/class/devfreq/dmc/load


af://n11711
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10.2.3.3.4 DDR # %% 48 it

o FEHAFH FAE $24L1%) DDR 7 %481t L E rk-msch-probe :

./rk-msch-probe-for-user-32bit -c rv1126 -f 924

# Hr —c rvi126 IBESHTE, - 924M FEEMEK, [ -n BEHIE)

10.2.3.3.5 W 7E AR

HE WAEE S

cat /proc/meminfo

R A A A7 8 FH A O

cat /proc/vmallocinfo

THiE CMA JiRThaE, & EAERCE h i E

CONFIG _CMA DEBUGFS=y # JFJaIH3CH:45
CONFIG CMA DEBUG=y # TED cva HERGE

TE CMA HXER:

1ls /sys/kernel/debug/cma/cma-reserved

75%& DMA buffer {5 B

cat /sys/kernel/debug/dma_buf/bufinfo
cat /proc/rk_dmabuf/size

10.2.3.3.6 A 17 & J7 3R,

M Rockchip Redmine T # DDR #5¢ %k}
DDR AT EL $1AT NAE R A %

stressapptest -s 43200 -i 4 -C 4 -W --stop _on errors -M 128

memtester 128m > /data/memtester log.txt &

FART 226301

docs\cn\Common\DDR\ * * *
docs\cn\Common \MEMORY \ * * *

10.2.3.4 NPU MK fr 4

Bl

(AN
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af://n11776

10.2.3.4.1 &F NPU i K

FRAVL a4 EE NPU IR (JER: R&HAE £dab0000.npu AJRERTFEINRE) -

cat /sys/kernel/debug/clk/clk summary | grep npu
cat /sys/class/devfreq/fdab0000.npu/cur_ freq

10.2.3.4.2 NPU 5E $#1E

XF NPU WA BATHR N E (& ERIT £dab0000.npu A REFRZEARME - G #AT7HELO -

echo userspace > /sys/class/devfreq/£fdab0000.npu/governor
echo 1000000000 > /sys/class/devfreq/fdab0000.npu/userspace/set freq
cat /sys/class/devfreq/£dab0000.npu/cur freqg

10.2.3.4.3 NPU 2 #F &) %t B I
PLF iy 41E T RKNPU2 V& HIKSh AR A FRAE 0.7.2 LA L
251 NPU I 2.

cat /sys/kernel/debug/rknpu/load
cat /proc/debug/rknpu/load

o i) NPU IRBNAR A :

cat /sys/kernel/debug/rknpu/driver version

cat /proc/debug/rknpu/driver version

o EI NPU HLFART:

echo on > /sys/kernel/debug/rknpu/power # fJJf NPU HLJi
echo off > /sys/kernel/debug/rknpu/power # ] NPU HLJH

o i) NPU T/EHJE:

cat /sys/kernel/debug/rknpu/volt

o A NPU I MSEIR KA (] (BAAL: ms) -

cat /sys/kernel/debug/rknpu/delayms # & iffHL Y GEIR I P S (]
echo 2000 > /sys/kernel/debug/rknpu/delayms # W& & HIFIEIRIAREA 2000ms
10.2.3.4.4 A X B}
« RKNPU F & % ¥}

T K. rknn-toolkit
Runtime: rknpu, RK3399Pro_npu

o RKNPU2 FFR&E ¥

T E.: rknn-toolkit2
Runtime: rknpu2

rknn_model zoo: rknn_model zoo


af://n11777
af://n11780
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https://github.com/airockchip/rknn-toolkit
https://github.com/airockchip/rknpu
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https://github.com/airockchip/rknpu2
https://github.com/airockchip/rknn_model_zoo

10.2.3.5 RGA tH*X M4

10.2.3.5.1 & #] RGA $i %

cat /sys/kernel/debug/clk/clk summary | grep rga # if] RGA HiZE, GHE aclk MiZ
10.2.3.5.2 5% RGA #i %

echo 400000000 > /sys/kernel/debug/clk/aclk_rga/clk_rate # KRBV HIOHER

10.2.3.5.3 RGA IR &) it 4= 75 )

cat /sys/kernel/debug/rkrga/driver version

cat /proc/rkrga/driver version

10.2.3.5.4 2 ) librga FEFR A 5
e Linux 2%

strings usr/lib/librga.so | grep rga api | grep version

10.2.3.5.5 JF )3 librga H &

e Linux £% (librga 1.9.0 fJR AL 1)

export ROCKCHIP_ RGA LOG=1
export ROCKCHIP RGA LOG LEVEL=6

10.2.3.5.6 RGA Debug i 5
cat /sys/kernel/debug/rkrga/debug
10.2.3.5.7 RGA St & #]
cat sys/kernel/debug/rkrga/load
10.2.3.5.8 RGA 77 & B 85 2 i
cat sys/kernel/debug/rkrga/mm session
10.2.3.5.9 RGA fE 5515 R H il
cat sys/kernel/debug/rkrga/request manager

10.2.3.5.10 RGA B {15 B &

cat sys/kernel/debug/rkrga/hardware


af://n11814
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10.2.3.5.11 Dump iE 47 $( 8

LU a4 dump @478 TR~/
echo /data/rga_image > sys/kernel/debug/rkrga/dump path
echo 1 > sys/kernel/debug/rkrga/dump image

FARW] A4 22 30

‘docs\cn\Common\RGA\**** or https://github.com/airockchip/librga/tree/main/docs

10.2.3.6 VPU X4

10.2.3.6.1 & # VPU IK3h I A
i LT Ay 420 VPU RS RS B

cat /proc/mpp service/version

10.2.3.6.2 & VPU MR

Wi A B E VPU (KR HE .

cat /proc/mpp_ service/sessions-summary

10.2.3.6.3 BEE MK
LAFE rkvenc FHRMHREE, HHAT:

cat /sys/kernel/debug/clk/clk summary | grep rkvenc

10.2.3.6.4 & S 4 %
B VPU I % 600MHz, A ]

echo 600000000 > /proc/mpp service/rkvenc/clk core

10.2.3.6.5 ¥T FF debug FJ E}

Ja H VPU #] debug T EN I E

echo 0x100 > /sys/module/rk vcodec/parameters/mpp dev debug

HI VPUXHY, 1S M.

docs\cn\Common\MPP\Rockchip Developer Guide MPP CN.pdf
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10.2.4 Pinctrl

10.2.4.1 GPIO GER#ANH L)

BIIIRK3399/RK3399Proits i #2441 541 GPIO(GPIO0~GPIO4), 3511 122GPIOS| il . il 5 GPIO# v] 4
Wi, 2 GPIOOFGPIO LIS /] UL 1 R SE Ml 5 1. AN GPIOH Al il i R e B N b ok i, BRYCIRS
BB . AR, GPIOM SR B BE /)t AT B AT L

KT R E FGPIOS %44 (DTS) 1 GPIORI X B 2% 5, WIGP104CO,fEDTS H . 1% % 7~ N "gpiod 16"
NGPIO4AT 84~ 51 I, GPIO4B 45 8™ 5| JIHI, MOFF 4 155, CO 1 X6 B2 it 42 28 164 51 AL, C 1 I S B 25 174 5
i, DL

10.2.4.1.1 IOMUX (B N#HEHD

Rockchip Pin 7] LA R Z FPIhRE, [ —AMEHI 8 RAE LM EH T, —8BnHmo. ml. m22:4%,
wWRCEHIASEWAHE RSB, 4752&2cm0. i2cml.

51 FH T B 1 27 47 2% /£ fEGRF/PMUGRF  (RK3588HH f#I0C)
Z4IRK3588 BUS_IOC_GPIOIB_IOMUX_SEL H Address: Operational Base + offset (0x002C)

gpiolb7 _sel

4'h0: GPIO

4'h2: MIPI CAMERA2 CLK MO
4'h3: SPDIF1_TX_ MO

4'h4: PCIE30X2 PERSTN M3
4'h5: HDMI_RX_CEC_M2

4'h6: SATA2 ACT LED Ml
4'h9: 12C5_SDA M3

4'ha: UART1_RX_MI

4'hb: PWM13 M2

T 2RK3588 12C5IOMUX


af://n11863
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GPIO4_B6

J”'r
’ GPIO4_B7
f, ,""
g S GOV lE VCCIO6
{.r ,! A —
lop fz’ GPIO4 AT
I
I !"" l;.r"
i /
I !
I roq
! Il
L ¥
I r I
I g /!
Ll i
MO -—-}, --;-'-1-...._‘___-
f s 1] S
(M =T S GPIO3_DO
~ ——— H
- SDA M2 [ 't GPIO3 C7 i VCCIOS
| - (] ] -
12C I s
l._..-"' \‘\"
: Mo ==7 ",
\ { I ! \\
N [ M1 = SN
| # \
e - A
{ SCL H M2 ==~ _3~==" GPIO1_B6
| _—— M _—
| M3 =—— ~-» GPIO1_B7 \ vccio4

Z BB S RISCRAREAF B N RE, AN AR A 2 1.8VE3.3V, A LU FEAN A B A3 VC IO 5

18

EE: ZEMERNTASIE, STXERISIRA M, XRXEH G EEM.

10.2.4.2 PULL OO EFHr)

Rockchip 10 PADJbias— i 3 3 Fi X

¢ bias-disable
¢ bias-pull-up
¢ bias-pull-down

R FiAC E A TI0 PAD, Bt B X GPIO/IOMUXHS A

10.2.4.3 DRIVE-STRENGTH (3% [ IR 5 38 B )

Rockchip 10 PADJIRZN R, RIFAFETZ, CFAFRBEERE; RK3399Z /IS, WahnEERE
HmA NN E, RKIS0SZ G, — Ml Level y ifr, RANLAIEE BRI A% 17 23 I B AH o

245|RK 3588 TRMFHGPIO0 C7MIXE) 58 S 40 Uk -

gpio0c7_ds

GPIOOC7 DS control Driver Strength Selection
3'b000: 1000hm

3'b100: 660hm

3'b010: 50ohm

3'b110: 40ohm


af://n11876
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3'b001: 330ohm
3'b101: 250hm

AT IR M Leve R AL FE, B3R 75 17 G R X0f 37 «

3'b000: LevelO
3'b100: Level4
3'b010: Level2
3'b110: Level6
3'b001: Levell
3'b101: Level5

DTSH drive-strength=<5>; R/RELE NLevel5, BIZF/72%5 3'b101

10.2.4.4 SMT (3 37 25 4% fub % 3%)

Rockchip 10 PAD K Z 08 X FFSMTUfg, BRIAAMERE; (ERESMT RS LUV BRI H15), MoK VIH VILK
HUE X H], IESRIOM(E SheEtt. —BRI2CHISCL/SDA L BRIAEBESMT I BE -

W T 58 2 Pinctr i FHAH1Y 16 5%

<SDK>/docs/cn/Common/PINCTRL/Rockchip_Developer_Guide_Linux_Pinctrl_CN.pdfjtfﬁo

1025 BIEF KR

Thermal A& W% T K # € X —E SRR TR 2 governor 51 RGulEE,  DABH 1E 85 Fr ik 24 R HE ZEAR Y
Thermal framework i governor. core. cooling device. sensor driver 1, HAFZEMUIT

sysfs user space
M
kermnel space
v

thermal

framework
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Thermal governor: HT-#RJE cooling device &5 75 Z MM, FERIAFEEE . BHAT Linux4.4Lh ERRAES T
W~ JURM governor:

 power allocator: 5| A\ PID CLUBI-FR -5 ) 5, MRHE 4TS, 31345 % cooling device 73 At
power, JF¥ power FHLAE,  MTIIA FAR B iR B PRI A ROCR -

o step_wise : MRIEUFTULE, cooling device IF L [F 4.

o fair share : HRERNL HLELZ 11 cooling device 85 P4

o userspace: ANPRHISIE .

Thermal core: X7 thermal governors I thermal driver #£47 J &3S, FHE L T iEMINED .
Thermal sensor driver: sensor 3Xzl, A T3REUEE, Hin tsade.
Thermal cooling device: K #JH L 7] LLREIR I %%, bl CPU. GPU. DDR 4.

Rockcehip:ts 17 1] ARM #% M1 GPU #7346 &4, T DASERT % CPU AT GPU iR B, FFidid &
k] CPU Al GPU AR M4 CPU Al GPU HUIREE . AR i BOBEAE B3 AR AN [ 6k 7 ) B
PAFHEAE, W PLERE dts A a0 A B AT 2 1 R S B CRE B

BCE IR AR -

&threshold {

temperature = ; /* millicelsius */
}i
WE R LR
&target {
temperature = ; /* millicelsius */
bi
B A LR

&soc_crit {
temperature = ; /* millicelsius */

i
T BB A DAL I P

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

}i

BAEH BAR UL AT L& #% <SDK>/docs/cn/Common/THERMAL H 3% N AHIE Y.

10.2.6 DDRH K 55

£ DDR JFRIERES, ATRELIB R M. LUR e — e Se B iOTT AR URAIB IR, B e 5O ke i) 7 -

o W JLIEEARZ: T DDR JTAC b AT REIE B g7 [ R AR o T R
o FIEHEE T AR RGLH RS WAL, PR E A A AR YA .


af://n11924

o MUKIIGUERAE: MAEVEANRIIIED TR, i f& DDR AL VEBE A He A1t

o AFMRUCTHE L JERATR BT IS B, 8 S AE AT R R AL

o MREMHT T H: 23] e i HY IR 18 TR A7 (5 5 58 B 704, A4k DDR /g
o ARG TH: FIAIH FE Geit T APl DDR FIEE 1% i g

EEZ G BT S, 5% <spk>/docs/cn/Common/DDR A2 T I SCRY . X BE SRR Ay S SR A THI 7
TER VLIRS R

10.2.7 SDEAE B

KT SDFRACE BRI L& % <sDK>/docs/cn/Common/MMC H 3¢ FAHFECHY .

A S Fr E i RK3326/RK3399PRO [ UART(f)debug 55 sdcard &, BRINACE 2+ Frdebug, QiR
H sdcard FFE W AL E :

&fig debugger {
status = "disabled";
pinctrl-0 = <&uart2a xfer>;
}i

&sdmmc  {

sd-uhs-sdrl104;

status = "okay";
¥
10.3 Recovery 7 &
10.3.1 &y

Recovery MLl I /&, ZEfl Androidf\IRecovery DI REFF Ko ZE4F H & b H - B 0 R G T+ 2o

Linux ' Recovery R E W4 % — A Recoveryr X, %4) X Hikernel+resource+ramdisk 2, F-%H]
TIHYARME . u-boot2 i HEmisc sy X AF K T Bk H Wt 251 3 1) R4t & Normal REGIL R Recovery 5
Gi. T RGHIMSLIE T LLRecovery 1 A ORAETH 1 78 B, B T Gl Rl b b, s i v, THERATY
SRAEGR AT -

10.3.2 iR

W R T BUZ T debug

buildroot/output/rockchip_xxx_recovery/target H 3¢ T i 2 — ek 3 4 .rkdebug,

touch .rkdebug

Recovery B T log 7E 5 FIHHTEI SR 34— Fh2&iEid A F userdata/recovery/Log S A4
i ZRecovery P KFERL, 25 CHY

<SDK>/docs/cn/Linux/Recovery/Rockchip Developer Guide Linux Recovery CN.pdf
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10.4 Buildroot 7T &

Buildroot/2 i 15 X ik, NIRAXRGEE D2 B Mlinux REGHI TH, BRAERE, B3,

TR A ) Buildroot_Rockchip C4E A <0 UBSPHC & « A BRI EINETHEE M EC & . A28 =7 BIR
FEE IR, T8RS 7= AT IR B A IO K .

B &BuildrootJf & 5%

<SDK>/docs/cn/Linux/System/Rockchip Developer Guide Buildroot CN.pdf

10.5 Debian &

Rockchip$2 fit 7 % 2 F X118 7~ 228 i Debian 10/111)3C 8, FF3: T Linarohfi AR . 1Z S Bk &35 EITE A0
I ThEe . AR AR A FSlibmali. xserverfllgstreamer rockchipZF. X EL4K {4 1] L T 7E Docker 71 #5
IR TR, FRKGE R debBAFRITE <SDK>/debian/packages/* HE N

KT el i F Docker 5 2 4 P deb B VR IR, 15275 30#Y
<SDK>/docs/cn/Linux/Docker/Rockchip Developer Guide Debian Docker CN.pdf
Debian/T &K A%

<SDK>/docs/cn/Linux/System/Rockchip Developer Guide Debian CN.pdf

10.6 Yocto 7 &

HZ%RS%: http://opensource.rock-chips.com/wiki_Yocto

10.7 FHHF K

10.7.1 W BB K

FﬁtZ%Bihﬁ%ﬁﬁ soc/rockchip/rockchip_multicodecs.c5E%§Tﬁsoc/generic/simple-card.c,
B 55 N A IR ) simple card X A2 1 simple,  FEANAEI B A 10— i A R .

rockchip_multicodecs3X 3] [X jillsimple-card R 41 F

o FERMPH—AHE R —ADEZ PoodecHISHF
o HALERINA X Ffade, H Hisimple-card & HI ) /2 gpio.
o 2stdmIX PMEHI A 7 tx/rx, multicodecstT SCRES H AL, simple-card Il 23 520 55 =77

10.7.2 & #iPulseaudioid I & Ft

BRIN & A0S Fpulseaudio, 1E# HERLE /etc/pulse/default.pa

EL IRK 3588 413 i ES 8388 FIRK 809 1 i 2k Codec


af://n11954
af://n11959
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+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

t+set-default-sink alsa output.platform-rk809-sound.HiFi hw rockchiprk809 sink
R T B INE 2 CodecsCHF, il LR iy & SRIUM (5 &

pactl list sinks short

pactl list sources short

B AR S Debian'E J7 Pulseaduiofll

<SDK>/docs/Common/AUDIO/Rockchip Developer Guide PulseAudio CN.pdf

10.8 ZEARFF K

i i gstreamer/rockit>R fErockchip*F & _F ffimultimedia ) &

vpu_ service --> mpp --> gstreamer/rockit --> app

vpu_service: 5Kz
mpp: rockchip P& MRS ARAD H (144, AH DG U 2 Empp SCRY
gstreamer/rockit: Xf{Eappf)ZHft

H fiirockchip linux i I SDKHE {4 (1) 76 #solution & 5 T gstreamer (), {4 FH gstreamer [ 1 &bl 2 7 DA EL B 5
fH )3 T pipelineff) 7 AU e BRI A, SmAER X LU H o U5 B T rockit € il JT K W] 2 Frockit I AH R K Afi
PEP

HIRGERZ %

<SDK>/docs/cn/Linux/Multimedia

F—— Rockchip Developer Guide Linux RKADK CN.pdf
F—— Rockchip User Guide Linux Gstreamer CN.pdf
L— Rockchip User Guide Linux Rockit CN.pdf

10.9 Grahpics JF X

Rockchip Linux“F & )Graphics, #&i%IDRMADMA-BUFJARM LinuxF& . 32, @K%, 18
BT UL B AT BRI R 5, ATURI AR 2 A 44, BUE IR Z 3P H PR, #FFIE%E
FRockehip - & RAEHARMIEG IERCF . (HERSE, B2 AR LN ZE, SEhrb R 2
—AMESERE . B BRI AT LLZ S Rockehip wikiFl T HISCRY .

<SDK>/docs/cn/Linux/Graphics/
F— Rockchip Developer Guide Buildroot Weston CN.pdf
F—— Rockchip Developer Guide Linux Graphics CN.pdf


https://wiki.debian.org/PulseAudio/
af://n11985
af://n11991
http://opensource.rock-chips.com/wiki_Graphics

10.10 FF ALY E FF &

i 14 SDK ffimak config, CERK_ROOTFS_BOOTANIM.
MK EA: RK_ROOTFS BOOTANIM_ TIMEOUT i, ZRiA3FD
device/rockchip/common/overlays/rootfs/bootanim/etc/bootanim.d/gst-video.sh Z~HlH)3)

EFETBEAS,  BRAAFRSUetc/bootanim.d N IALAT CRA MBI T AE) B — D HRFRIF25 .

WRE Z FERR TR, BT L& M est-video shIIASZEL, AR S AL BE Witweston 2w, 4R )5 1A
FIZAN A S B R, SER5 380 5 R IEIF K Eweston i 7R »

| Symbol: RK ROOTFS BOOTANIM [=y]

| Type : bool

| Prompt: bootanim (Boot-time animation)
| Location:

| -> Rootfs

| -> rootfs (RK_ROOTFS [=y])

| -> Post rootfs installs

|

-> rootfs overlay (RK ROOTFS OVERLAY [=y])

+ FAQ

WU SRAETT R T L B AR L, W] DAFE R SOOI A h N«
echo 0xff > /sys/module/drm/parameters/debug
T B sh i ifitlog (FTEN LEFEMGHBEEE) , S3EE/ varlogH FIT G A H

FEWLBh E AL SR BOZ R -

1. bootanim @l ZE A5 1c LA Bt ifltwestoniZ i

2. bootanim¥F i Hi

3. weston/azl. Zifil, {HRAAIER

4. bootanimil H I {E B {5 3, HHlweston 2515 T
5. bootanim#5 HR 5/ i

A L8 i) RUA] BERRTT HllogoAH ¢, AT LALEFETRCS) 1) A A A HL T f5e T 4675 Mllecho 3 >
/sys/class/graphics/fb0/blank, % [H]logo .7 »

10.11 ZHEMNHHF R

SDK ' Debian T ER A FH 3 T X1 1ML XFCE. LXDE. GNOMEZ%5 Xserver £ [fi b, Buildroot/Yocto 2R A
1 F 3 T wayland Pir il [ weston drmsRAE A B8 JG .


af://n11994
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XL Weston B HHEAE T — SRS F AT 5tEEMThAERCE,  WChromiumM ¥ &% . Terminal ¥ |
Launchersfit &, %%k M%, ZEMA, GPU, RirZdemo. 17 #H £ Demon] LIl
it /ete/xdg/weston/weston.ini.d/* ELE S INEI ] . 5H 2 WestonZ £ e B A1 fi FH 27 Weston J[ /2.

W B =ITURESRAE AR Z B AR A B0 T AT RE S AR . SR #ERockehip™F & L A# H]
Buildroot QT/Enlightenment/Miniguif¥UIHESY, 5 Z5R1F 26 = J7 AU R SRR, I 9Rockehip B 7
AR R B SLHFAYES -

SDK#Eft =Rl #lUL%$#:  Weston+Wayland. LVGL UI. EFL. Flutter®s 51 &

10.11.1 Weston 5 i FF &

FtFWayland I F () weston 2 7 it AH S B -

/usr/bin/#

|— weston-calibrator

|— weston-clickdot

|— weston-cliptest

|— weston-confine

|— weston-content protection
|— weston-debug

— weston-dnd

|— weston-editor

|— weston-eventdemo

|— weston-flower

— weston-fullscreen

|— weston-image

|— weston-multi-resource
|— weston-presentation-shm
— weston-resizor

|— weston-scaler

|— weston-screenshooter

|— weston-simple-damage

|— weston-simple-dmabuf-egl
|— weston-simple-dmabuf-v41l


af://n12011

weston-simple-egl
weston-simple-shm
weston-simple-touch
weston-smoke
weston-stacking
weston-subsurfaces
weston-tablet
weston-terminal
weston-touch-calibrator

weston-transformed

TTTTTTTTTT

10.11.2 Enlightenment £ [ FF &

AHRECEFFERI], bl R

BR2 PACKAGE EFL=y
BR2_PACKAGE LUAJIT=y

BR2 PACKAGE EFL GSTREAMERl=y
BR2 PACKAGE ENLIGHTENMENT=y
BR2 PACKAGE_EFL_WAYLAND=y

SKPRIEAT I T A -

WRPCHIERIX AR


af://n12014

2024-03-06T15:20:29 ERR<1307441>:emile ../src/lib/emile/emile image.c:705
_emile image jpeg error exit cb() Wrong JPEG library version: library is 80,

caller expects 90

FIRTT I
sudo apt remove libjpeg8-dev

EHiLRIRRPC libjpeg.so* HMR, AR FHBRIXAFESTMNAE 1ibjpeg-turbos

$ whereis libjpeg.so
#Fibjpeg.so, HEEEF|1ibipeg.s0.9
/usr/1lib/x86 64-linux-gnu$ 1ln -s libjpeg.so.9 libjpeg.so

10.11.3 LVGLEH FF &

PN W= =1 TP A

BR2 PACKAGE LVGL=y

BR2 PACKAGE LVGL_COLOR DEPTH=32

BR2 PACKAGE LV DRIVERS=y

BR2 PACKAGE LV DRIVERS USE DRM=y
BR2 PACKAGE LVGL_DEMO=y

BR2 PACKAGE RK_DEMO=y

BR2 PACKAGE_LVGL_DEMO_USE_DRM=y

BR2 PACKAGE FREETYPE=y

P}
=

O8KiE QitiEy



af://n12021

10.11.4 Flutter Linux 5. 7 &

FRBCEIF B IR, BT

BR2 PACKAGE FLUTTER EMBEDDED LINUX=y
BR2 PACKAGE FLUTTER GALLERY=y

## flutter-client -f -b /usr/share/flutter/gallery/release/

arm release ver: gl3p0-0OleacO, rk so ver: 10
[11:38:01.054] seeing the first app

T Flutter s e J e e ] s Bl send fescbask

10.12 ZENHIF K

ZENME T 22 H3). Rockchipfi ¥R 5EViRE, BAAZS% <sDK>/docs/cn/Linux/Security HF N
=]

10.12.1 SecurebootZ 4= J2 &

AR B A TR R G S R A RUOR B ABUE S OBL, e O A 1 i 7o T A B 28 44 10
BAFA BAE R SIS IE1T . LUT R %2R shiife i) — b i


af://n12025
af://n12030
af://n12032

OPT/ —> Verified Flow
> BootRom —> Security information Read
eFuse — Security information Read via TEE
e -~ > Optional
¢ []  Locateat SoC
( (] Locate at eMMC
> Loader (O  soft Firmware Image
AVB | FIT N ¢
U-Boot ]
: | TEE ] J
AVB Only E , Boot
Kernel Recovery
| DTB | FIT or AVB
RPMB f------- >  Ramdisk System Firmware
System Encryption or Verification

Encryption Q y

System

Rk SecurebootZ & RSN E A, BHil, BESTHRIT:
o SDKJH B %A E

Smake menuconfig
A Security ---> [*] security feature
—-—— Security feature (secureboot, encryption, verity, etc.)
security check method (base|system-encryption|system-verity) (system-

encryption) --->

BRI\ f base[system-encryption|system-verity = Ff % 211, basest F:Mlh A A IN%S, system-encryptions&
TN IhEE. system-verity /& REH6 T RE .

o SDK{RfFZANLHE



$ make savedefconfig
L 4nRK 357 6 451

--- a/.chips/rk3576/rockchip rk3576 evbl v10 defconfig
+++ b/.chips/rk3576/rockchip rk3576 evbl v10 defconfig
@@ -1,4 +1,5 qa

RK_ROOTFS_PREBUILT TOOLS=y

-RK_UBOOT SPL=y

RK _KERNEL DTS NAME="rk3576-evbl-v10-linux"
+RK_SECURITY=y

+RK_SECURITY CHECK SYSTEM ENCRYPTION=y

10.12.2 %% ¥ Secureboot

o H¥% ./build.sh EHRmIFWUVHE, ZHPEAE

$ ./build.sh

system-encryption
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

some operations need supper user permission when create encrypt image
fBPC rootMIFILE ANF| “u-boot/keys/root passwd’

Hanpc# g2 test0000:
echo -n "test0000" > u-boot/keys/root passwd

$ ./build.sh

system-encryption
ERROR: No enc key(u-boot/keys/system enc key) found in u-boot

Create it by ./build.sh security-createkeys or move your key to it

$ ./build.sh security-createkeys

$ ./build.sh

Security: No found config CONFIG BLK DEV_DM in
kernel/arch/armé64/configs/rockchip linux defconfig

make sure your config include this list

CONFIG BLK DEV DM
CONFIG DM CRYPT
CONFIG DM VERITY
CONFIG_TEE

CONFIG OPTEE


af://n12045

PAZ S INAH SR

kernel$ git diff

diff --git a/arch/armé64/configs/rockchip linux defconfig

b/arch/armé64/configs/rockchip linux defconfig

index d8757f713ec4..7becal8172e0 100644

--- a/arch/arm64/configs/rockchip linux defconfig
+++ b/arch/armé64/configs/rockchip linux defconfig
@e -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 DM VERITY=y

+CONFIG_TEE=y

+CONFIG OPTEE=y

./build.sh

Security: No found config CONFIG FIT SIGNATURE in /home/wxt/linux-
develop/rockchip-linux/u-boot/.config

make sure your config include this list

CONFIG FIT SIGNATURE

CONFIG_SPL FIT SIGNATURE

u-boot ¥ IHAHIRAL & :

u-boot$ git diff

diff --git a/configs/rk3576 defconfig b/configs/rk3576 defconfig
index e9%b5dbf1210..35925£8d5df 100644
--- a/configs/rk3576_defconfig

+++ b/configs/rk3576 defconfig

@@ -23,6 +23,8 @@ CONFIG DEBUG UART=y
CONFIG FIT=y
CONFIG_FIT IMAGE POST PROCESS=y
CONFIG_FIT HW CRYPTO=y
+CONFIG FIT SIGNATURE=y
+CONFIG_SPL_FIT SIGNATURE=y
CONFIG_SPL_LOAD FIT=y
CONFIG_SPL_FIT IMAGE POST PROCESS=y
CONFIG_SPL_FIT HW CRYPTO=y

./build.sh

CONFIG DM VERITY is enabled in kernel!
Please set "GROW ALIGN: 1" in rockchip-linux/device/rockchip/.chip/parameter.txt:

device/rockchip$ git diff

diff --git a/.chips/rk3576/parameter.txt b/.chips/rk3576/parameter.txt
index a2c21la9d..dec0979d 100644

-—- a/.chips/rk3576/parameter. txt

+++ b/.chips/rk3576/parameter.txt

@@ -8,7 +8,7 Q@ MACHINE: Oxffffffff

CHECK MASK: 0x80



PWR HLD: 0,0,A,0,1
TYPE: GPT
-GROW_ALIGN: 0
+GROW_ALIGN: 1

./build.sh

No found optee node in dts
Please add:
optee: optee {

compatible = "linaro,optee-tz";
method = "smc";
status = "okay";

}i
To kernel dts

--- a/arch/arm64/boot/dts/rockchip/rk3576-1linux.dtsi
+++ b/arch/arm64/boot/dts/rockchip/rk3576-1linux.dtsi
@@ -22,6 +22,13 @@ fig debugger: fig-debugger {
status = "okay";
}i

+ firmware {

+ optee: optee {

+ compatible = "linaro,optee-tz";
+ method = "smc";

+ i

+ }i

+

./build.sh

Security: No found BR2_ROOTFS OVERLAY+="board/rockchip/common/security-system-

overlay/" in system config

buildroot#sIIAH AL E :

buildroot$ git diff
diff --git a/configs/rockchip rk3576 defconfig
b/configs/rockchip rk3576 defconfig
index 5b47b07c43..9ddllaflcc 100644
--- a/configs/rockchip rk3576 defconfig
+++ b/configs/rockchip rk3576 defconfig
@@ -23,3 +23,4 Q@
#include "npu2.config"
#include "powermanager.config"
#include "weston.config"

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

Security: No found config BR2 PACKAGE RECOVERY in rockchip-
linux/buildroot/output/rockchip rk3576 ramboot/.config

buildroot#INAHIHLE



diff --git a/configs/rockchip rk3576 ramboot defconfig
b/configs/rockchip rk3576 ramboot defconfig
index 46a27b3a%e..90344004fe 100644

--- a/configs/rockchip rk3576 ramboot defconfig
+++ b/configs/rockchip rk3576 ramboot defconfig
@@ -1,6 +1,9 qa

#include "chips/rk3576 aarché64.config”
#include "base/kernel.config"
+#include "tee_aarch64 v2.config"

BR2 TARGET ROOTFS CPIO=y

BR2 TARGET ROOTFS CPIO_GZIP=y

BR2 PACKAGE LUKSMETA=y
+BR2 PACKAGE RECOVERY=y
+BR2_ PACKAGE RECOVERY UPDATEENGINEBIN=y

$ ./build.sh

IZAT /build.sh fir 45 ,7E rockdev H 3¢ T4 ) update.img Bl -7 T R EH . RFIEW B AR5,
vroot 73 X IEHHH, M B4 /B T secureboot Thik. W LB AT df -h v & & F vroot 2 [X A EAE

root@rk3576-buildroot:/# df -h
Filesystem Size Used Avail Use% Mounted on
/dev/mapper/vroot 924M 799M 62M 93% /

+ FAQ

1. Igeeds

iR No module named Crypto.Signature , X &HMEE %3 pythonfIHEEE S
9, AT a0 T dr 4RI

pip uninstall Crypto

pip uninstall pycrypto

pip install pycrypto

ZHHBW NER: ModuleNotFoundError: No module named 'Cryptodome'
HRFEN L% pythonfl: pip3 install [--user] pycryptodomex

2. BRUERIEE, B ANt rpmbAIALES . WIRHLES B A % key, Se AL B Mm% key, W%
WA I key IR A 190 N Bkey AR, 52 A 31 2R

3. M key 2 lrpmblX i, FEEHET . WIRA I key A —F, FERGMBARKE, 7K
buildroot/board/rockchip/common/security-ramdisk-overlay/init.in HH)

FORCE_KEY WRITE=true] 7, &l ¥ Hikey.

BARW 2%

Linux Secureboot¥X - & & i :
<SDK>/docs/cn/Linux/Security/Rockchip Developer Guide Linux Secure Boot CN.pdf

U-Boot Secureboot - K 15 :

<SDK>/docs/cn/Common/SECURITY/Rockchip Developer Guide Secure Boot for UBoot Next De
v_CN.pdf
TEE JF K f i«

<SDK>/docs/cn/Common/SECURITY/Rockchip Developer Guide TEE SDK CN.pdf



10.12.3 Rockchip B ¥R Th &

Rockchip &5 R HEBT 0 BREOR, ORI RO EAE . R EdE . oA,
B AR 32 Ty b 7 R LR RRL A e b A E B P ARVE R DU A, B S gl P B il
IR o

H TR A AR B = H 77 % -

o WIRITH
Rockchip & fr 7E4E =B 22565 CPUID 2| OTP, &RFLE 1 ##HAME— ) CPUID, % 7 1] LLiEL CPUID,
5 X FRE £ Key %45 2] ENC-CPUID, % /W] LKt ENC-CPUID f#fi# %] vendor storage 77X, #%i/H

)5 M vendor storage 73X 2 HU ENC-CPUID H-fi# % 1% %] DEC-CPUID, tt%i DEC-CPUID Al CPUID &7
VRS, dniRUCHCRIGMIA AR, ER R, IS BIB# R H .

ENC-CPUID

A7 L EVERURT X E ] Key WIORYY, 57 R %38k % W1 S0 P B A AR o, i BURVE S 95 7
A RS, By e AR A I G SR B S B

74k, ENC-CPUID 17T vendor storage 43 [X, Bk flash 237 % vendor storage 43 [X 53 ENC-CPUID
TR, PrLERR flash Ja 75 2 E S ENC-CPUID.

L VIES

Rockehip &5 F7E OTP HA Tl B 25 (R L% P At BT P A FA A $dls . 2 7 AR B 78 R 2 DATA Al
MAC, %7 H & R E B ¥ifunc, o DATA fll MAC i 2 4552 BB R/, Ll MAC =
func(DATA), %770 LAYE OTP X385 N B0 FAH $dls DATA, % MAC [E467E A] {5 5 TA(Trust
Application) fXA5H . R )5 sh)5 A A5 H TA I OTP H st BUEIBE ¥4 FA 5 $% DATA, nl {5 M A
TA ¥ DATA F1 MAC [A] 2 S AEELA € M BRBUR o0 &R, IR ILE RO AR, B B3I &, A
M B AR H 1.

A5 G A AT X B AR RA AT B4 DATA (R4, A% CE S BOZE s, R RS R A TA(Trust
Application) 7] LA EXENZEHE, %7 Mi%Z% (Rockchip_Developer Guide TEE SDK_CN.md) A%
“TAZE4” T, A E ORISR 5 B TA(Trust Application) #E4745 44, Bk TA 1817 1M b
B it DATA it 5z .
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o mMMITE
Rockehip & 7 £ OTP HA Fil B A (0] 12 2 A7 6k 0 LIALA 5 8, [ 5E R 2%

docs/cn/Common/SECURITY /Rockchip Developer Guide OTP CN.pdf H "OEM Cipher Key" 77,

B PRI T - OTP A A (19 7 A4 % 9] OEM Cipher Key, MHPE T BB SA,
NPRIEE AR, RERRMEE SR D BA IR N, #0-1F § 1832 KF Hardware Read DIREH THUE
T, BUEEHRE R EATLIEMCPUR, ZaEH .

& ] L AT EHI B SO data, f# FIALE %4 OEM Cipher Key K AES BiEIN% data, 152|%C
45 enc-data FEAFIUE] flash BAgE B, WA LEAGAERRS H, 72 R FHAR P A b 5 B I SO datas
RGJAEN G, SR % OEM Cipher Key fift %5 % SCHU enc-data 15 2 % 404 dec-data, Kifif%5 4L
P& dec-data A1 A2 FAES 1 BH SCEHE data 3EATXS B W1 2R IR SCHUE data 8035 %5 SR enc-datafili B2

o, B flash [ ARH DB HADSERACS P&, 2 B BUE % 5 dec-data A1 SCEHRE data AU
Be, DCRECRMONEACHARE, BRI, MmiERIF#R B r.

AT RS F P AAE %4 OEM Cipher Key B8 5 A AT 8 CPU 12, HA B SRR E M. T8MM
PNEE BE St

F ] A IR A RO %
B 25 209 135 21 D B PO AR SR

docs/cn/Common/SECURITY/Rockchip Developer Guide Anti_ Copy_ Board CN.pdf .

Bi#P i T. R BoardProofToolf; T tools/windows/BoardProofTool v1.0 20231201.zip

10.13 WIFI/BTH k&

é?%?<SDK>/docs/cn/Linux/WifibtEﬂﬁ%q:jﬁﬁﬁ

10.14 ROOTFSJ5 A B Kk

Post rootfsiZ I T XHR SO RS0k AT 5 A0 B, A Re VR 4 . DhRescRe . A BY & 2 N J7 1, LA
AR K FERE TR AT LUEE SDK menuconfig #4T7ThREALE . LU R Z&7E SDK Hx N#EH
menuconfig HI7~

$ make menuconfig

[*] Rootfs (Buildroot|Debian]|Yocto) —-——>
Post rootfs installs --->
[*] create /etc/ld.so.cache
hostname (auto) —-———>
locale (auto) —-——>

[*] strip kernel modules


af://n12101
af://n12103

[*] async-commit DRM driver hack
[*] debug information dir (/info/)
[*] Rockchip udev rules
[*] Wi-Fi/BT (Kernel modules, firmwares and scripts) --->
disk helpers (Boot-time mounting and resizing) (auto) —-——>
[ ] format extra partitions when needed
[ ] bypass boot time fsck

[*] log guardian (Truncate logs when disk is full) —-——>

Rockchip Post rootfs FF & ik T4t 7 2 FIhae, H T 3R SO R Gk AT e Hl AL 4k, 32 EAaFE:
1. RGHEHE

o OUEEBIASHER A7, IR 7 N4
o WHETHAMAMALIEE
o EERARZBE P IR AT S I MEEO N

2. IKEh

% FH DRM 3K (1 2 52
IR0 Rockchip B4 1 udev FEIN, SR £ 1R ) IS &
22 WiFT R A AR S (K P AR [ AT A

3. XIEARGEH

o QIR B B H SR AT RS0

o WERLBIF N TR S EEECA R B SO RGN
o AIEFRAE A B A AL E SN 53 X

o AIGEFEGE R BN IS R G e B A A

4, HEEH
o HEMIEIhRE AR 2 A LT B &tk

JE. o X e I, 5 T LAAR S S PR 7R 3K, X Rockehip B8 B IR SCAF R GedbAT MR EC EANILAL, 32 i R Gtk
v DURESCRRANAARE /). IXEEIETUNIT RN SIS 1 R 5 1 23 18, A B T R A RS2 5N Rk &

10.15 OverlaysFF &

Rockchip Overlays 24t 7+ & FIThREE 5, 3 USB W& . 748, MANFARE. FFHLEhm. il
PAT . RGBS TR TR E 2 X overlay . #80] LUl id SDK menuconfig #4171
REliCE

PLR A 7E SDK H 3% F{# ] menuconfig ()74

$ make menuconfig
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[*] Rootfs (Buildroot|Debian]|Yocto) ———>

[=] Overlays --->
[*] USB gadget -—--->
extra fonts (auto) -———>
input-event-daemon (power-key handling) (auto) ———>

] bootanim (Boot-time animation)

irgbalance (Balance hardware IRQs)

fstrim (Discard unused blocks on all filesystems) --->
frecon virtual terminal (VT)

prebuilt tools

) extra overlay dirs

Bl n, an R T E R A USB &4 SRR 9 MTP Zhae, ml DLdk 7 i ML E :

[*] Rootfs (Buildroot|Debian]|Yocto) —-——>
[*]] Overlays --->
=] USB gadget -—--->
[*] Media Transfer Protocal (MTP) —-——>

(devicon.ico) device icon (NEW)

(umtprd.conf) umtprd config file

Te B 56 i PRAFIC B I 3047 9 1
make savedefconfig && ./build.sh

i X 7 2, S AT LARR A 75 5K S B2k AN 5] (4 Overlays ThRg, - HEATAH MR G B A9 2 5 8 IO TR

10.16 SDK)E 5177 &

H AiLinux SDKH #4581 5 F =, Sysv. Busybox. Systemd init=F 5355 .
HrhYocto 2 G BRI S H Sysv init /7 U BITHLE 3,  Hupdate-re.d.bbelass K B 55 I TFHLIE ZhEC & -

Buildroot £ 4t BR A F Busybox init /5 N HE LG )1, Busybox init 2375 Ji 3l JG 1320 /ete/ H 3% T 1 inittab
B

Debian R Gt ER N # F Systemd 5 X E FEF LG 3. Systemd init 2 7E 5 3 /F12H /etc/systend/system/
H 3% R AR RS -

SDKEF R AN F R B AR 55 H —LEAN R RIAL L. Ehin R

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

if [ "$POST71NIT7BUSYBOX" 1; then
mkdir -p "STARGET DIR/etc/init.d"
install -m 0755 external/rkscript/$SCRIPT "$TARGET DIR/etc/init.d/"

if [ "$POST INIT SYSTEMD" ]; then
mkdir -p "STARGET DIR/lib/systemd/system"
install -m 0755 external/rkscript/$DISK HELPER TYPE-all.service \
"STARGET DIR/lib/systemd/system/"
mkdir -p "STARGET DIR/etc/systemd/system/sysinit.target.wants"
In -sf /lib/systemd/system/$DISK HELPER TYPE-all.service \
"STARGET DIR/etc/systemd/system/sysinit.target.wants/"
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if [ "SPOST INIT SYSV" ]; then
mkdir -p "STARGET DIR/etc/init.d"
install -m 0755 external/rkscript/$SCRIPT \
"STARGET DIR/etc/init.d/${DISK HELPER TYPE}all.sh"
mkdir -p "S$TARGET DIR/etc/rcS.d"
In -sf ../init.d/${DISK HELPER TYPE}all.sh \
"STARGET DIR/etc/rcS.d/$SCRIPT"

10.17 SDK i

10.17.1 £ FRockchipE 773 i 4

rockchip_test.ﬁéﬁﬁIﬁﬁE\ JE 3+ FIEREAH I

ROCKCHIPS TEST TOOLS

ddr test: 1 (ddr stress test)

cpu test: 2 (cpu stress test)

gpu test: 3 (gpu stress test)

npu test: 4 (npu stress test)
suspend resume test: 5 (suspend resume)

reboot test: 6 (auto reboot test)

power lost test: 7 (power lost test)

flash stress test: 8 (flash stress test)
recovery test: 9 (recovery wipe all test)
audio test: 10 (audio test)

camera test: 11 (camera test)

video test: 12 (video test)

bluetooth test: 13 (bluetooth on off test)
wifi test: 14 (wifi on off test)
chromium test: 15 (chromium with video test)

ok hkhkkhkhkhkhkhhkhrhkhkhkhkrhhkhkhkhkhhhkhhkhkrkhkhkhkrhkhkkhkrxhkrkhkhkkhkhkkkxkx

please input your test moudle:

10.17.2 Benchmark iz

AR A — S TSR AE KA S5 508, ] BAE LR SO ke 2B 245 S -
<SDK>/docs/cn/Linux/Profile/Rockchip_Introduction Linux Benchmark KPI CN.pdf

10.17.3 Rockehip BEHA [ 7734

R A 7 S H WA SR I BEAN S TR T, AR AT BATE DR SCR R B BEVEAR 1015 B

<SDK>/docs/cn/Linux/Profile/Rockchip User Guide Linux Software Test CN.pdf
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11. SDK R G R T ENH

SDK Tl & a4 B (1 — 28 R TR, B r:

device/rockchip/common/tools/
adbd

busybox

gdb

io

kmsgrab
modetest
perf-4.19
perf-4.4
perf-5.10

pmap

procrank

ps

slabtop

strace

top

update

vendor storage

vmstat

[TTTTTTTTTTTTTTTITTT

watch

HEAESDK H %+ make menuconfig, iEFMKECE.

| Symbol: RK ROOTFS PREBUILT TOOLS [=y]
Type : bool

| Prompt: prebuilt tools

| Location:

| -> Rootfs

| -> Post rootfs installs

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

RERCE, HLUWIRK3588 EVB1 A& BN T:

device/rockchip/rk3588/rockchip rk3588 evbl 1lp4 v10 defconfig
ee -1,4 +1,7 ee

RK YOCTO CFG="rockchip-rk3588-evb"

RK WIFIBT TTY="ttyS8"

+RK_ROOTFS PREBUILT TOOLS=y
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11.1 ADBT H

7] 7EBuildrootH F1 FF LA R 22 3E 4T 4w PR R B

BR2 PACKAGE ANDROID TOOLS=y
BR2 PACKAGE ANDROID TOOLS STATIC=y

ADB LR AR ZHADB T Jj 5 5 14,

11.1.1 iR

o BATWAN shell (f541T)

o EVFARLILL B8 B £ 10 v 1 b

o TFEHURIE & 2 ] B AR RESCE

o BRI A %3 FE Debian. BuildrootZ Linuxi% %

o ADB & Mg P — R asim iy, KA um R B2 EPC, RS 35 i 2& Debian £ 1) 5044
Hlas ek ML HRIEPCIERDebian# % 117 :ANF, ADB Al LA AWK
Mz% ADB: FAHLBEITH L/ T L% ([F—RM) ERF|ISTBH %
USB ADB: EHLiliid USB £ki&#:5|STB X %

11.1.2 USB adb/% F i)t BH

USB adb f# FE LA T Rl

o N FFUSBOTG M
o ANSCHEZANK P v [ A
o AXFFFNEEZE —NRH, FFFEEZNRE
HRDBUTR
MR RN T, 1817 7adb devices” i %, WIERBRHLA T HS, FoREZEKT.

11.2 Busybox T B

A {EBuildroot 1 $T H LA R 72 4T 4w PR 3R I«

BR2 PACKAGE BUSYBOX=y
BR2 PACKAGE BUSYBOX STATIC=y

Busybox B BALinux—/~ T EAH, EHEMESE | Linux 2 TAEMG L.

## ./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, linux32, linux64, linuxrc, 1ln,
loadfont, loadkmap, logger, login, logname, losetup, ls, lsattr, lsmod,
lsof, 1lspci, lsscsi, lsusb, lzcat, lzma, 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, sha5l12sum, 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, uniqg, 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

11.3GDBILE

F] £ Buildroot 4T 1 AT 2% BEAT 4 B RN :

BR2_PACKAGE GDB=y
BR2 PACKAGE GDB_STATIC=y
BR2_PACKAGE GDB DEBUGGER=y

Linux# HHI{ T Redb, 22— NI KRS . RAMHZ2%56DB

fili flgdb -p WHERE, RIUHBUEEEbtE WA, CUCEARRAR, e inogds )y Siul. &
A B B AR JE B AT X Bl B 7 B RACHY,  BAE 5 B Bissue R 4 ¥ 1) :


af://n12193
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oAty F
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.1l

(gdb) bt £
#0 0x0000007ff66988dc in get next argument () from /lib/libwayland-client.so.0
No symbol table info available.
#1 0x0000007f££f6698f68 in wl argument from va list ()
from /lib/libwayland-client.so.0
No symbol table info available.
#2 0x0000007£f£f6696f00 in wl proxy marshal () from /lib/libwayland-client.so.0
No symbol table info available.
#3 0x0000007££0109d18 in ?? () from /lib/libmali.so.l
No symbol table info available.
#4 0x000000000052bd20 in 2? ()
No symbol table info available.

T Buildroot T B 2545 53¢ . nI LI I 5 Frbuildrootd 1 (1 A4E 1 588 7 (8 1Ko
Eb 41 4% #2~/buildroot/output/rockchip_rk3588/build/wayland-1.22.0/wayland-1.22.0.tar

éiﬂiﬁiéﬁEi%%ﬁ?XﬂEﬁE@BuﬂdnxﬁfEﬁTElﬁﬁfioutput/rockchip_rk3588/build/packages-file-
list.txt

i

file test/usr/lib/libwayland-client.so0.0.22.0
test/usr/lib/libwayland-client.s0.0.22.0: ELF 64-bit LSB shared object, ARM
aarch64, version 1 (SYSV), dynamically linked, not stripped ==) not stripped XM

EEERRcES
— fbuildrootd] 22 4f stripped

target/usr/1lib$ file libwayland-client.so0.0.22.0
libwayland-client.so0.0.22.0: ELF 64-bit LSB shared object, ARM aarch64, version 1
(SYSV), dynamically linked, stripped

11410 E

A fEBuildroot 1 $T H LA R 72 4T 4w PR 3R I «

BR2 PACKAGE RKTOOLKIT=y
BR2 PACKAGE RKTOOLKIT STATIC=y

— AN B /dev/memBEAT N AF VT 1], ERXTO Fr AR A7 B8 AT 50 5 A
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11.5 kmsgrab T B

FESDK LAEA,  AIEEAT 40 R 3E4T 4 B3R AL -

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

AR 545 € CRTCHU 5 FAH SRR KMSH iy 22 ok X, A5 mT BAA% i 25 SLAt 57 D RE TDRMA 5 .

11.6 modetest T. B

modetest & libdrmJF % H A7 1R R L E, 7] LA drmiZE AT — S 3L A 1 1t
modetest# Bz &.:
(shell)# modetest -h

usage: modetest [-cDdefMPpsCvw]

Query options:

-c list connectors

-e list encoders

=i 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

=€ test hw cursor
-v 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 L E

A 7EBuildrootH #T H LA T 72 #E4T 4w B3R 3R I«

For building perf:
1/ Build dynamic version firstly
2/ Enable BR2 PACKAGE LINUX TOOLS PERF STATIC

3/ Run: make linux-tools-reconfigure

perf&—ZKLinux G850 87 T H .
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11.8 pmap L E

mEMEM T2 NAF, Pmap 245 T EERRRIAFBUN, pmapdi & T 2R — DM EE R NARIRE .
Foah i BEAR Atk S A A RSB B

#pmap PID

11.9 procrank T B

A EBuildroot 4T 1 AT 7% BEAT 4 B IR L -

BR2 PACKAGE_ PROCRANK LINUX=y
BR2 PACKAGE PROCRANK LINUX STATIC=y

158 F procrank 73 #1 P9 A7 Rl FH B 53 B AAS o procrankse — PNt AR K L E, ®#5VSS, PSS, PSSAHI
USSHITEANZ 4. 1E AN I —A 00 TR

Lt i Buildroot FH procrank 73 #T P 748 FA% .«

root@rk3399-buildroot:/# procrank

PID Vss Rss Pss Uss cmdline

690 452188K 37124K 24503K 15496K /usr/bin/weston

853 62012K 32468K 17955K 7496K /usr/libexec/weston-desktop-shell
850 46376K 16612K 8517K 4444K /usr/libexec/weston-keyboard

701 221584K 6104K 4208K 3596K /usr/bin/pulseaudio

778 84068K 5584K 2868K 1792K /usr/libexec/pulse/gsettings-helper
641 4784K 3500K 1667K 1224K /usr/libexec/bluetooth/bluetoothd
686 72824K 2836K 1645K 1468K /usr/sbin/ntpd

917 3620K 3116K 1493K 1188K -/bin/sh

435 13928K 2356K 1493K 1444K /sbin/udevd

883 234456K 2396K 1175K 1024K /usr/bin/adbd

487 10784K 1068K 1064K 1060K /usr/sbin/irgbalance

882 3752K 1904K 893K 648K /bin/sh

632 3488K 1712K 594K 348K /bin/sh

515 2492K 1488K 514K 392K dbus-daemon

669 2504K 1712K 503K 376K dhcpcd: [manager] [ip4] [ip6]

910 2464K 1372K 497K 448K /usr/sbin/dnsmasq

919 760K 472K 472K 472K brcm patchram plusl

698 2324K 1096K 390K 356K /usr/sbin/dropbear

408 2876K 1704K 367K 148K /sbin/syslogd

670 2536K 1912K 352K 104K dhcpcd: [privileged proxy]

412 2876K 1712K 350K 136K /sbin/klogd
1244 2044K 1248K 341K 292K procrank

1 2876K 1552K 321K 124K init

1216 2536K 1416K 272K 96K dhcpcd: [BPF ARP] eth0 172.16.15.72
671 2172K 1148K 202K 64K dhcpcd: [network proxy]

672 2172K 1084K 186K 64K dhcpcd: [control proxy]

915 1896K 452K 151K 136K input-event-daemon

73007K 44436K TOTAL

RAM: 3923128K total, 3631820K free, 6120K buffers, 119388K cached, 51096K shmem,
65632K slab


af://n12221
af://n12224

cache [T AR 4 #4F -

root@rk3399-buildroot:/# free -h

total used free shared buff/cache available
Mem: 3.7G1i 131Mi 3.5G1i 49Mi 153Mi 3.5G1i
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: 3.7G1 106Mi 3.5G1 49M1i 100Mi 3.6G1
Swap: 0B 0B 0B

11.10 ps T E

Linux ps (ZE3C4Hf: process status) a2 H T wos LT #EFEIPIRES, Z80T windows HIAES5 & ERAR -

ps MZHAEH 2, AT H LA H IS EOF RIS A& X
-A B I AR

-w SR BE AT PR R 2 (1) B R

-au N BTELH T BT

-aux 7 BT A L AR 2 (A

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

USER: {THRIHAH

PID: pid

$CPU: (HHK cpu A%

$MEM: i A2 &

vsz: i R ERLEL Iz AR N

RSS: i gz

TTY: AR EREE ST (minor device number of tty)
STAT: ZATIEMPIRE :

T WIRARIRIRES  GB% 1o WikFR)
IETERATH

HE RS

HEHAT

AIEAEAE I TR

WA R 2R 5 TURT 43 i
EL e AT AR

ARSI AT 2

s HIRICAR S DU BEH SR IR A2 4 Y
START: ATFEFFLAEMIA]

TIME: AT R [H]

COMMAND : T AT 454

H =2 A = N 34 »n % O
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11.11 slabtop T E.

SN 7R A 2 slabZ2 i {5 6

BERR R0 8P BT 7R slabZE b X A5 B :
slabtop -d 10
11.12 strace T E.
strace & — M T2 W, A Linux H 7 23 [R5
DA 87 T — A L0 AT -

strace -tttrTf -e ioctl -p
1% Bt jEioctfMHog

11.13 top L H

top#ir & linux I FHKIVERE M HT TR, BERSSCIN A BN R G rh o N HERE R BEIR & RSO0, 8 T IR 55 3
PEREHT -

11.14 update T &
i Arecovery R 7 BB 4% 4k, REHEBHANIER R4 .
11.15 vendor_storage T B

Xt Vendor 7y [X 347 152 5 41 .

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]
=5e Read specify vendor id
-R Read common vendor id
-w Write specify vendor id
=& print type
=, input string

<vendor id> There are 16 types
"VENDOR SN_ID"
"VENDOR WIFI MAC ID"
"VENDOR LAN MAC ID"
"VENDOR BT MAC ID"
"VENDOR HDCP 14 HDMI ID"
"VENDOR HDCP 14 DP ID"
"VENDOR HDCP 2x_ ID"
"VENDOR DRM KEY ID"
"VENDOR PLAYREADY Cert ID"


af://n12236
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"VENDOR ATTENTION KEY ID"
"VENDOR PLAYREADY ROOT KEY 0 ID"
"VENDOR PLAYREADY ROOT KEY 1 ID"
"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 T E
vmstat i5 2R E A T NIZLIE . BIVNAE. B, EHEEFTHE. BB SIS ST E R
11.17 watch T &

watch AJ LA B — A~ & 1B 1T 45 R .

## 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 westoniF iR /5 7

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

Westont RS H U 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

drm
--renderer=NAME Renderer to use, one of
auto Automatic selection of one of the below
renderers
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 Name of socket to listen on

-i, --idle-time=SECS 1Idle time in seconds

—--modules Load the comma-separated list of modules
--1og=FILE Log to the given file

-c, —--config=FILE Config file to load, defaults to weston.ini
--no-config Do not read weston.ini

--wait-for-debugger Raise SIGSTOP on start-up
—-—-debug 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

Specify log scopes to subscribe to.

Can specify multiple scopes, each followed by comma
-w, —--warm-up Hold display for the first app
-h, --help This help message

Options for drm:

--seat=SEAT The seat that weston should run on, instead of the seat
defined in XDG_SEAT

—-—-drm-device=CARD The DRM device to use, e.g. "cardO".

—-—use-pixman Use the pixman (CPU) renderer (deprecated alias for --
renderer=pixman)

—-—current-mode 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. $T7FCONFIG_DEBUG_SPINLOCK

2. irqchip.gicv3 pseudo nmi=1

diff --git a/arch/armé64/boot/dts/rockchip/rk3588-1linux.dtsi
b/arch/arm64/boot/dts/rockchip/rk3588-1linux.dtsi

index 12b815850b57..7cda66903ed6 100644

--- a/arch/armé64/boot/dts/rockchip/rk3588-1linux.dtsi

+++ b/arch/arm64/boot/dts/rockchip/rk3588-1linux.dtsi

@ -12,7 +12,7 @

bi

chosen: chosen {

- bootargs = "earlycon=uart8250,mmio32,0xfeb50000 console=ttyFIQO
irgchip.gicv3 pseudo nmi=0 root=PARTUUID=614e0000-0000 rw rootwait";
+ bootargs = "earlycon=uart8250,mmio32,0xfeb50000 console=ttyFIQO0

irgchip.gicv3 pseudo nmi=1 root=PARTUUID=614e0000-0000 rw rootwait";
bi

3. Kernel hacking --->
Debug Oops, Lockups and Hangs --->
(0) panic timeout 1X /™ ELAL %0

AT B B3 MEEL, RIAEHL, HiAfiq, 3k Adebuggertbil, #iApesr, BHIAEMAScpubBl T,
cpu xfir 2 V1 HiZcepu, fii Abt ZE cpuffl il .

11.20 linux F/proc/sysrq-trigger i+ fi%

IR ARG IR G OB S W — SR G, BB, EUAHE B LA R %, {3 HI SysRq it
Fe A LEBL 75 3.

BAFTH IS HISysRq & 4?2 BRASysRqZH & 82 R A K

FIFFDhRE:
echo 1 > /proc/sys/kernel/sysrq
KA TRE:
echo 0 > /proc/sys/kernel/sysrq
systqP e T G, A JUFhsysrqZE A RE#E i %, echo "m" > /proc/sysrq-trigger

m - FHRTHESRKES,

t - FHARKRSER,
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p - FHHEICPUAAERE B MR ELINEER,

c - WMEILRG B (EMEFnetdumpsldiskdumpIHEA ) ,
s - RUA RS FTA IS R S

u - BB ER A ST RGN R,

b - HINEHEINRES,

o — RIWSRHL (A RHLES BB IF TR ILIUIRE )

11.21 generate_logs H 33 Ellogs

1217 generate_logs AJ LAYV R G AH KlogfE B

buildroot# generate logs
Log files zipped to /tmp/log-110223-090017.tar.gz

logfs B4 A B3RS /info H 3% T, 3 Elogfs B T:

F—— clk summary
F— cmdline

F—— config-5.10
F—— cpuinfo

F—— device-tree
F— df.txt

F—— diskstats
F—— dma_buf

F—— dmesg.txt
F—— dri

F—— fstab

— gpio
interrupts
iomem
kallsyms
log
lsof.txt
manifest.xml
meminfo

— modetest.txt
F—— os-release

F—— partitions

TTTTTTT

F—— rk_dmabuf

F—— rockchip config
slabinfo
softirgs
sysrqg.txt
System.map-5.10
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— timestamp.txt

F—— top.txt
F—— version

— wakeup sources

L — wifibt-info.txt

12. SDK k{4 F % 7] 15 BH

% PAEIRAFSDK |, 5 EAE SDKIT ML . 2 WMXLIE T BARBIBH 5%, X2 B AR FISDK

License.

12.1 R T A

12.1.1 Buildroot

make legal-info
SDK LFEA] LLil T i24T make legal-info #4 H a4 ifH X LicensefE &, HUIRK3566 L2 L.

$ source buildroot/envsetup.sh rockchip rk3566
buildroot$ make legal-info

PAT 1 _E Ay A I R 25 4E R

buildroot$ tree -L 1 output/rockchip rk3566/legal-info/
output/rockchip rk3566/legal-info/

— buildroot.config

F—— host-licenses

F—— host-manifest.csv

— host-sources

— legal-info.sha256

F—— licenses

F—— manifest.csv

— README

L— sources

Hf manifest.csv A&RK3566 LFH FAH IS4 % () License(s &
host-manifest.csv A&RK3566_LF2ff FHPCHiAH %55 =75 L. H I License(s &

12.1.2 Debian

KT 2% 5 LA

licensecheck --check '.*' —--recursive --copyright --deb-fmt \

--lines 0 * | /usr/lib/cdbs/licensecheck2dep5
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HAVRMSEA S RRBOSBIAL T /usr/share/doc/*/copyright

12.1.3 Yocto

S YERD AL A 5 PR AL B AL T build/tmp/deploy/licenses/*/recipeinfo
12.2 License 7 AJ L&

HHT E i HILicensedl 3R, FZ% DU

license-list

13. Rockchip R 1E B

13.1 github

RockchipfRhith & = i rockehip-github.

13.2 wiki

Rockchip % &} FF il rockchip-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/linux/kernel/git/mmind/linux-rockchip.git

Mainline kernel supports:

RV1108, RK3036, RK3066, RK3188, RK3228, RK3288, RK3368, RK3399, RK3566, RK3568

14. SDK' W, |a] @
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14.1 TA#AIA 4 ATSDK AR A R G/ AR A 2

T] LLi e /info/ B 8K /etc/os-release FREUMH (S B, thin

root@rk3588:/# cat /etc/os-release

NAME=Buildroot

VERSION=linux-5.10-gen-rkr3.4-48-gb0d2bfa6

ID=buildroot

VERSION ID=2021.11

PRETTY_NAMEZ"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 %% %40 5% ] /3
DR T X SDK & A7 T3 L 10 B0 [ 25 B i . L 2 SDK FAQT Al A A P AF 6 1 L.
14.2.1 repo 5 E([F ¥ ] &

repo sync -c E%ﬁﬁ"]ﬂﬂ‘fﬁ%ﬂ? No module named formatter JX/I\HH?@"ﬁl*ﬂ{fﬁﬁ?ﬁﬁﬁi‘ﬁ‘]python,
Et inpython3.8+5¢ 4 #£F% 1 formatter, X} #hSDK ffjrepofii A A IH 58, iX 2K 1) i, H fEiE I 5 Hrrepoi 4 fif
w, RBILR

$ cd .repo/repo/
$ git checkout origin/stable

XNy repo&2022fR A, BRikmasters X /E2020MIRA . i # repo init TEEREREAN --repo-
rev=stable R FH A repo.

repo init --repo-url ssh://git@www.rockchip.com.cn/repo/rk/tools/repo --repo-
rev=stable \
-u ssh://git@www.rockchip.com.cn/linux/rockchip/platform/manifests -b linux -m \

rk3588 linux release.xml

14.2.2 ./build.sh ¥ B} {E repo 3 2 7 & 18]

SRR F R

Adding information to /etc/os-release...

Traceback (most recent call last):

file "rk356x/.repo/repo/main.py", line 56, in <module>

from subcmds.version import Version

File "rk356x/.repo/repo/subcmds/ init .py", line 35, in <module>

ModuleNotFoundError: No module named 'formatter'

1> H T buildrootH python3 Al T-#Erepofit A VL L ] #, device/rockchip AT F&:


af://n12317
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--— a/common/post-build.sh
+++ b/common/post-build.sh
@e -171,8 +171,6 @@ function add build info()

mkdir -p "SINFO DIR"

= yes | python3 .repo/repo/repo manifest -r -o "$INFO DIR/manifest.xml"

14.2.3 Docker¥ & T ./build.sh 1% 5] &

G 1 IR % S s PR I

rm: cannot remove 'Yhome/zora/myjob/linux/rk3568/output/sessions/latest': Permission denied

A7 I {5 SDK AL H% UL_EBPCIASE [ ), 5 ZLHEALPRER N #i hizora (R 44D

chown zora:zora -R .

IR 5 FEHEAT Ho AR
14.2.4 Buildroots % ) 5%

S — R RN, S Fbuildrootdm B ST . T LA F DLR 7 vk it e -
TREAIH 3%, dUE g i ] LR T4 K Ebuildroot o I8/ FEHA], $2 &9 50K
bt 2irk3588 linux sdk AJ PLIX 412 2038 hndl H %

$ cd .repo/manifests
$ rk3588 linux release.xml Ui F&e:

diff --git a/rk3588_linux_release.xml
b/rrk3588 linux release.xml

index 5082dea..626£094 100644

--- a/rk3588 1linux/rk3588 linux release.xml
+++ b/rk3588 linux/rk3588 linux release.xml
@@ -14,6 +14,7 Q@

+ <project name="linux/buildroot/dl" path="buildroot/dl" revision="next"/>

8 e =

$.repo/repo sync -c

HoAh st A SDKAS T 12540

14.3 Recovery FAQ

14.3.1 /B 4 ikrecovery N4 ¥ update.img

BUHTSDK S £F % Mrecovery, make config > ikrecovery

update.img#T /& 5 T package-filefiid 34, FHISDKAE Ftools H 3% T~ T E package-file, HARS I Ak
SO, MilBRrecovery sk H BRI T .


af://n12331
af://n12335
af://n12342
af://n12343

BUHSDK [fIpackage-files& T flupdate.img i H 2N 4B, F& T parameter 7y X 18 SO 153 X, DASHT G
ffJoutput/firmware N () 4> X [F] 4 4i1%, —FHULECHE E 3hd N Fpackage-file, 4R )5 11 i update.img. Ktk
n] LLTE A FH i) parameter.txtH I Birecovery 77 X, 8¢ F3hMIBRoutput/firmware/recovery.img, #4J5 Ffmake
updateimg#T L.

BEHTSDK A AT LLfd Fimake edit-package-file, 3% 4E package-file i %% i B 4T 001K 5515

14.4 Buildroot FAQ

14.4.1 XX 57 7 & B 8 i) 8] A [F) 25

/etc/xdg/weston/weston.ini A] PAE & KB 2OAFD 3E4T %61 EL
clock-format=seconds

ERINTC B AL 7 B B EE T — RIS (8], FE EL A B A RE N0 5 Zh B80T, SR IR F = i 1) 25 % 5 21
B,

MZHTIILR R W] e fe Bk i — Bl RE, ARJE RGN SO A Al (MR [P i FahieE)
FEPLEEIT .

R E PO LRI A5, AT LME tweston. AR S ELE RSB0 RIAT

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;
+ its.it interval.tv sec = 0;
its.it interval.tv nsec = 0;

its.it value.tv_sec = clock->refresh timer - tm->tm sec % clock-

>refresh timer;


af://n12348
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its.it value.tv nsec = 10000000; /* 10 ms late to ensure the clock digit has
actually changed */

14.4.2 buildroot & 4 Wi fa] ¥ B FF AL 5 303 N\ i & 171 5K

buildrootH ¢ Flweston  (Xf NAR Zdefconfig B H] 2 #7lincludefJweston.config) , #RJ5:

1. kernel¥fidefconfig#f 5 CONFIG_VT CONFIG_VT _CONSOLE CONFIG_FRAMEBUFFER_CONSOLE
CONFIG_DRM FBDEV_EMULATION

%

2. buildrootH - JiBR2 PACKAGE FRECON BR2 PACKAGE FRECON VTI

DX )2 frecon B] LA SCREWEFE FIZEBORI ST, (HJ N BB i

14.5 Debian FAQ

A EE AT EEARZ I T Rockehip T 4 — 225 T Debian GNU/Linux [¥)# Wi f8, HoAth 7] 22 5 J5 Debian
FAQ.

14.5.1 iE 2" noexec or nodev" ] i

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
fil R TT i

mount -o remount,exec,dev xXxx

(Hrbxxx RLEHFEE, REEHRF

MR BB H A G R, SeHEER A IO RS ext2/extd RS,

14.5.2 F #%""Base Debian" 5% I ] i

o T %1% Base Debian 75 E 15 vl [ AWk, 11y FE] Py P9 25 5 10 [ 0 RX Sl e, 28 BT 30 R B0 s
Debian 1# ] live build, 555 Y5 O8N E A o] DLIXFERD & -

3200 R 5

+++ b/ubuntu-build-service/{buster/bullseye}-desktop-armhf/configure
@@ -11,6 +11,11 Q@ 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://n12356
af://n12360
https://www.debian.org/doc/manuals/debian-faq/index.zh-cn.html
af://n12362
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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 \

6401 R4

--— a/ubuntu-build-service/{buster/bullseye}-desktop-armé64/configure
+++ b/ubuntu-build-service/{buster/bullseye}-desktop-armé64/configure
@R -11,6 +11,11 QR 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"™ \
+ --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 \
T SR H A o0 % R DR AN RE R B0, A T A R A A A Y 2 N, R T R E T N R
fE.

14.5.3 7 & #AE F BB /devit £ W &

Ll 01 ILIX Flt askpass command or cannot use one

1AL S5 A ) R g eI B A R R AE (CTRLAC) , SRR, T eldd an ~ 7 g 5

sudo -S umount /dev

14.5.4 2 REFF B/ dev H 45 0] fR

Eb 201 BLX i sudo: unable to allocate pty: No such device

SR AT fe R g I R 2 AR, BRI AT, W RE i A B R

ssh < 4&>e<1piilit> -T sudo -S umount /dev -1

1455 EABRERGMRER

14.5.5.1 W] & F & Gi Debianfix 4 ?

root@linaro-alip:~# cat /etc/debian version
11.1


http://%3Chttps//eyun.baidu.com/s/3bqwrvo7
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14.5.5.2 401 25 & Debian & 7~ F X113E & Wayland ?

EXINREG L

$ echo $XDG SESSION TYPE
x11

TEWayland R 45 I

$ echo $XDG_SESSION TYPE
wayland

4553 WMAIEE RS0 XIEMR

root@linaro-alip:~# parted -1

Model: MMC BJTD4R (sd/mmc)

Disk /dev/mmcblkO: 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

14.5.5.4 & % H lssh.service R 5 7 &

IX f&Debian1 0% 5 HAAFTE 1 7] & /etc/re.local ¥R MU :

#!/bin/sh -e

#

## rc.local

#

## This script is executed at the end of each multiuser runlevel.
## Make sure that the script will "exit 0" on success or any other
## value on error.

#

## In order to enable or disable this script just change the execution
## bits.

#

## By default this script does nothing.

## Generate the SSH keys if non-existent

if [ ! -f /etc/ssh/ssh_host_rsa key ]

then


af://n12385
af://n12390
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# else ssh service start in dpkg-reconfigure will fail
systemctl stop ssh.socket] |true
dpkg-reconfigure openssh-server

fi

exit O

14.5.6 Debian11 basefl 47 %A i

BB T R

W: Failure trying to run: /sbin/ldconfig
W: See //debootstrap/debootstrap.log for details

FHEHESRPCIkernel A SE5.10+, X & IHIIQEMUAELE bug. fFEHR 7 2% 32 B Filr«
o PCH IR 535 2 5.10+11 75 3K
K 2 PC A AZ i A

cat /proc/version

Linux version 5.13.0-39-generic

o T R4 Igemu

2% gemu.

14.5.7 Debian debBHIEE. B EFFTEHE

N SRAR 22 48R IR Y deb HABCE BT AL, 70 R

#HE AT RS Blextract HRTF
dpkg -X xxx.deb extract/

#f T H AL 45515 Eeextract /DEBIAN/ F:
dpkg -e xxx.deb extract/DEBIAN/

#HEBOL XX

SHEBUS 1 28 R AT T A iideb Bl
dpkg-deb -b extract/ .

14.5.8 Debian {14 1 fiswap4) X

M RGIVEL N A AN FH I, 35t 0T LAY i Debian i swap LN 7753 X, DLEE M AT A7 AR P AH
FLAn B g — 2GR R A 7

o fEE—swap 1


af://n12395
https://launchpad.net/~canonical-server/+archive/ubuntu/server-backports
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cd /opt

mkdir swap

dd if=/dev/zero of=swapfile bs=1024 count=2000000
countfREHZ KA, KEE2G.

o JUAFEA N swap I

sudo mkswap swapfile

o PG swap X1

swapon /opt/swapfile

=
swapoff /opt/swapfile

TEHUR NG B 3R, AT DT E AN B /ete/fstab LA H
eg : /opt/swapfile swap swap defaults 0 0

o IIEREARN

root@linaro-alip:/opt# free -h

total used free shared buff/cache available
AT 1.9G1 390Mi 91Mi 75Mi 1.5Gi 1.4Gi
BE 1.9Gi 0B 1.9Gi

e =h

14.5.9 Debianf — X EH RASE G SRS

B FDebiany T # Z A Fr, Jete/init.d/rockchip.sh 55—k 8 BTk, 2 AR Y5O Fr 20 3 5% Fh 22 4, B
libmali isp&Fpackages. %35 58 fa & 8 B IR 5% G0 2 ar 10 H a] LR $I/E B AG A I Ab BRI 343 22
SR,

14.5.10 Debian ' libGLAH < dri.so i F H & ] &%

fif e AR

e EGL /ZHARM “F-& | OpenGL %15t x window system HI9J&, IHAEZERLT x86 TFHY glx o

o T Xorg {fF Y Driver modesettings il 2 1% libglx.so (22 glx 2 S EURSLIE T #4 glx 551
M EBNR), libglx.so 2R R dri SEHLPE . {H2& Xorg 2D fliE /& FL#%HE T DRM SEHL,
FEARSLH dri P, FrLUEZhid fEHe, libglx.so 445 40 N HIH 1R

AIGLX error: dlopen of /usr/lib/aarché64-linux-gnu/dri/rockchip dri.so failed®

XA RGISAT AL, AR AL
T FEFERPERE, LN ARSI AR, MG IR, AR, XN R AT AN S IE G


af://n12430
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1ibGL error: unable to load driver: rockchip dri.so
1ibGL error: driver pointer missing

1ibGL error: failed to load driver: rockchip

14.5.11 Debian ¥ /B4 # A4 B A5 B E A 2k

o NIZdtsHl B K

AL Flog:

root@linaro-alip:~# dmesg |grep cursor

[ 2.062561] rockchip-vop2 fe040000.vop: [drm:vop2 bind] Clusterl-winO as
cursor plane for vpO

[ 2.062669] rockchip-vop2 fe040000.vop: [drm:vop2 bind] Cluster(0-winO as

cursor plane for vpl
o modetestill i F /2 & 5H Elk

102 0 0 0,0 0,0 0 0x00000002
formats: XR30 AR30 XB30 AB30 XR24 AR24 XB24 AB24 RG24 BG24 RG1l6 BGl6 YUO8 YU1O0
YUYV Y210
props:
8 type:
flags: immutable enum
enums: Overlay=0 Primary=1 Cursor=2

value: 2

o & T summary e 34 i FH A B B2
root@linaro-alip:~# cat /sys/kernel/debug/dri/0/summary |grep 64 x 64

WMRBEL2EA, WHRIEH F TS, HRAE T /var/log/drm-cursor.log & & H 7 o

14.5.12 Debian+ H E KK i) &

Debianf #z{ftlogrotate® [ 1 H E U F.  logrotate /& N | 45K A VT2 H E X KRG TR H E S04
M. logrotate S ¥ H 3l rotation K45, MIFRAIAKIE HEAH KM . logrotate 7] DA% R, &, & H
B Y HE X RNEBIE N2 5 s T. —#Hh, logrotate & 1E MR RIZITH cron 155

apt install -fy logrotate cron

14.5.13 Debianit B % F P & = ) &

ARG )R N, systemd HFESEIA)E3) /1ib/systemd/system/default.target CHEF AN RS
&3’ graphical.target “MIFF 554 @I FIREBURAS

systemctl get-default
graphical.target


af://n12443
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BEZHPEA (TR
systemctl set-default multi-user.target

H R o KB R {Elogo, HEA T RS

ARG L A T 2 sysinit->multi-user->graphic ﬁﬂﬁ%ﬁ%iﬁi”multi-user.target TR
WH B, XMEFREVT2 (A BRI E) BN ETFE LA

CONFIG_FRAMEBUFFER CONSOLE=y
CONFIG VT=y

14.5.14 Debianff J & F135 15

/%%é}iﬁjtij\ﬁﬁﬁﬁ):%iﬁu?fﬁ%% linaro Al linaro ,
root ik BRI ATEFE, Al@EE A AITUIN sudo su

14.5.15 Debian XFCE 5 1] B ¥5 XU 7

XFCES M54 Bug , W LU #E > 5> Ebs A1k b pdifosm g kgt 20X ) /i

14.5.16 Chromium % 28 25 5 & 1T#5iC: --no-sandbox

BrAE R FERE LRI, B 7 IR A AR . AR E HII M VIR A, R Y -no-sandbox SHUH
g, R Asandbox et IR E T, 58| SV ), AN sandbox 7 B8 S0 UF W AEAL: T A, S BRI .

14.5.17 Debian R 4i X11 B [ % B X DRIV &

SDK ' ffiglmark2-es2, Mali GPUFE#E T dri2$% 1% & .

E k0] LS xserver FIAH IR SLIUACHD :
Jhw/xfree86/drivers/modesetting/dri2.c
ms_dri2_get msc

ms_dri2_schedule wait msc

Xserver A 3@ i 41 N log KA A& 75 S FFDRI2

root@linaro-alip:/# grep -i dri2 /var/log/Xorg.0.log

[ 47.696] (II) modeset(0): [DRI2] Setup complete

[ 47.699] (II) modeset (0): [DRIZ2] DRI driver: rockchip

[ 47.712] (II) modeset (0): [DRIZ2] VDPAU driver: rockchip
[ 48.502] (II) Initializing extension DRIZ2

I T A — BODRI2 ) — Btdri2-test.c I A LAY

#include <stdlib.h>
#include <stdio.h>
#include <xcb/xcb.h>
#include <xcb/dri2.h>


af://n12469
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#include <X11/Xlib.h>
#include <X11/Xlib-xcb.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,
printf ("$s[%d] device(%s)\n", _ func_, _ LINE ,

xcb dri2 connect device name (reply)):;
c = xcb connect (NULL, NULL);

xcb 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,

printf ("$s[%d] device(%s)\n",  func_ ,  LINE ,

xcb dri2 connect device name (reply)):;

return 0;

G PEREAT IR«

Sgcc dri2-test.c -lxcb -1xcb-dri2 -1X11 -1X11l-xcb -o dri2-test

$./dri2-test
main[21] device (/dev/dri/card0)
main([27] device (/dev/dri/card0)

14.5.18 Debian | Z 2 GCC T B 4%

apt update && apt install -y build-essential manpages-dev

LA SEMINGCCHUA :

root@linaro-alip:/# gcc -v
Using built-in specs.

COLLECT_ GCC=gcc

COLLECT LTO WRAPPER=/usr/lib/gcc/aarch64-linux-gnu/10/lto-wrapper

Target: aarch64-linux-gnu

Configured with: ../src/configure -v --with-pkgversion='Debian 10.2.1-6"'

bugurl=file:///usr/share/doc/gcc-10/README.Bugs --enable-

languages=c,ada, c++,go,d, fortranx

Thread model: posix

Supported LTO compression algorithms: zlib zstd

gcc version 10.2.1 20210110 (Debian 10.2.1-6)

--with-


af://n12482

14.5.19 Debian % ¥ packagef} o2 H 3 #h &

J& Flinux 2 G0 F#F,  1E % linux R AT RIS 75 2 5 17 % Hbash-complition X £F (1 .
AABEEFAITEEEER T, KN

sudo apt-get install bash-completion

source /etc/bash completion

14.5.20 7EDebian X11 2 4 X FDRIZY &

DRI3Y X1/ —#B 5, ENHEKE 9:%%@*?5&1&5’335% fEDebian &4t H, DRI3IH # 2B H H
. HFERMRZEW, BRSNS A S EEHRAIT.

AN AR HDRIBY &, R ESHEDRIBIAMH SRS, FHgm SRS AN K H . Flan, &
A LUMEHIXCB (X protocol C-language Binding) FEHLFIDRI34E 1. T [ 72 WifA /£ Debian 5 4t H 22 34 Al
R IX L LR

o ZHXCBDRI3FKE

A8 AT iy 4 22 % libxeb-dri3 FF K i «
sudo apt-get install libxcb-dri3-dev

XK 22 B B FERN S SO, DB I BB % A8 B R R 7 w4 DRI AH IS I Th B
o BEDRI3ED
FEARAEDRI3FE D) E LA RS, vULEE dri3.n k304

vi /usr/include/xcb/dri3.h

ANSCAEELE T DRIBEE LA EAASCEL, AT RS B 1 At e] A2 £ 1) S F A2 5 b s HIDRIB Y Ji&

ix
HERLEEIX LR, 0] LLIT4R7E Debian 5 4t B OH DRI JE SR IT K sl St 6 (1) TR R AR o CA37E
I 5 N RE 7 Ik 225 XCBAIDRIB [ 7 SCRY, - DA DR 15 HL v ot X e iz 11

14.5.21 RS W) % B VLS 3h 3 N\ iy 2171 5K
KETEON:
o Hl#Fixserver

o kernelJf jiCONFIG FRAMEBUFFER CONSOLE. CONFIG DRM FBDEV EMULATION.
CONFIG_VT. CONFIG_VT CONSOLE

14.5.22 e e B 5 55 e i

27 Jetc/X 11/xorg.conf.d/20-modesetting.conf

Section "Screen"


af://n12487
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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" "0OxO"
EndSection

Section "Monitor"

Identifier "DSI-1"

Option "Rotate" "left"
Option "Position™ "0xO0O"
EndSection

14.5.23 DebianTC 2 FF I 8 2

MR XS5 A B B S N AT A6 o GREINESR IR E 5D .
I SR Ay BIX AN FE fR FFlogo,  mI BAB R 7 A

/usr/bin/x BT Xorg. wrapFl sl

export XSERVER FREEZE DISPLAY=/.freeze xserver

touch $XSERVER FREEZE DISPLAY
$(sleep 6; rm $XSERVER FREEZE DISPLAY) &

TREEORy, SRR RN RM . YRG5 1] 2 A BT AR B A i 7R

export XSERVERfFREEZEiDISPLAY:/.freezeixserver
touch $XSERVER7FREEZE7DISPLAY
while sleep .5; do
pgrep panel && break # ZFRPIRESIRS
done
sleep 2 # ZHRPIREHEZLH
rm $XSERVER FREEZE DISPLAY

14.5.24 Debian 3 4t 4017] Ml & 52 10 R AR $8 &1 B

JRAENU A2 IXHE, RN T AR AR SCR IR AN, Xserver 2 5 i 47 55— Hia Al 2 AR [R] I 4% 7
SRR -

UG G (A AT PL AR U R =R ik
o (EAEWIEAR L CRAAE TR 2O


af://n12517
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o Bfhw/xfree86/drivers/modesetting/drmmode_display.cyifid, Z$idrmModeSetCursor.
drmModeMoveCursorifi
o W SDK 5 A drm-cursor/E, f&{/etc/drm-cursor.conf, #¥fiThide=1

14.5.25 Debian " 4 1% A1 8 # rkaiq/rkisp & FE i1 25 B
7£Buildrootrkaiq/rkispTh e AR IE R, 4] IE#f#24H FDebianH ?
14.5251 S BMK

ELUNRK 358830 F, ] LY # i F R R AS I GCCHIGLIBC R A B M 2 258 =7 &R 5

HR—. 1Z%Buildrootfid & DL X FFGCC 8

diff --git a/configs/rockchip/chips/rk3588.config
b/configs/rockchip/chips/rk3588.config
index £806813a6e..affbb5e7lad 100644
-—- a/configs/rockchip/chips/rk3588.config
+++ b/configs/rockchip/chips/rk3588.config
@@ -1,4 +1,4 qa
-BR2 cortex a76 ab55=y
+BR2 cortex a72 ab53=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..c917823£57 100644
-—- a/package/gcc/Config.in.host
+++ b/package/gcc/Config.in.host
@@ -17,7 +17,6 Q@ 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 !BRZ2 archs4x rel3l
select BR2 TOOLCHAIN GCC AT LEAST 8

W & EBuildrootit &, BIEHGCC 8AIGLIBC 2.281 17 4% .

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 =. Al i Buildrooti#E 47 #H M IC & 4 1% .
15 B Buildroot? 5%, H-4ni¥camera-engine-rkaigiii .
<SDK>#source buildroot/envsetup.sh rockchip rk3588 glibc2.28

<SDK>## cd buildroot

buildroot# make camera-engine-rkaiqg
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PFESERE, R AR P ST (@Uﬁﬂoutput/rockchip_rk3588_glibc2.28/build/camera-engine-
rkaig-1.0/camera-engine-rkaiqg-1.0.tar ) ¥ IEF|Debian R Gt H .

14.5.26 Debian/E A F#H £ deb

root@linaro-alip:/# apt-get download <package name>

14.5.27 Debian/E 4 & & glibchR 4

root@linaro-alip:/# 1ldd --version

1dd (Debian GLIBC 2.31-13+debllu7) 2.31

ey

S /lib/libc.so.6

GNU C Library (GNU libc) stable release version 2.35.

14.5.28 Debian & 4 V) £l 5 7 #F 18] f

B AYEYIE R, PR E3840x21601) % 53840x720,
JERJZE L H 4 R 0 3840x2 1604 BE s AL Fi e, {HIZ s IR HUB R T208R 4y, I 144000 5 R AE
JEER BRAR T LLRIHEZ, EREANER.

e HixserveriZs N T padding 3 £F

WHE T
+++ b/overlay/etc/X11l/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$# [ 0 /524804

VirtualSizefit & AN H & BEE I 45K, PaddingtZ I8 AL T DIEH PG RIS, T Etop
bottom left right

W FIB B R 5L 7 AN . AT APaddingllfiFF 2 M left right top bottom

Option "VirtualSize" "DSI-1:1920x316"
Option "Padding" "DSI-1:0,0,0,764"

bR XSRS, IEWHATER RGN W B E s A B mfe, 7T L2l s 4 br (kernel dts
B B L AR EE, 80E L /Zmodesetting confH [ it & SWeursor)

kernel dts## 2 cursorfil[, ZAu:
kernel/arch/arm64/boot/dts/rockchip# ag cursor

rk3566-evb2-1p4x-v10-linux.dts
12: cursor-win-id = <ROCKCHIP_ VOP2 CLUSTERO>;
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e

-—- a/overlay/etc/X1l/xorg.conf.d/20-modesetting.conf
+++ b/overlay/etc/X11l/xorg.conf.d/20-modesetting.conf
@@ -2,6 +2,8 @@ Section "Device"

Identifier "Rockchip Graphics"

Driver "modesetting"

+ Option "SWcursor" "TRUE"

14.6 Linux 4135 AH 5% 4] &
14.6.1 A EH, HEHEWEE R, BEEAMBR

A LM fpsdisplaysink B\ mmiEe, Wi m iR Ean i, v LhdEd e e
sync=false fift ik, V&0 LA AFBC. Rt ] DL W1 T Ay S IE 4TI 7], echo 0x100
>

/sys/module/rk vcodec/parameters/mpp dev debug

14.6.2 gst-launch-1.0 31T 845 L AL 7 U8 Ay &

n] LLf#E FH v412sre 4814, W gst-launch-1.0 v412sre ! autovideosink

14.6.3 ¥ /5 AFBC Ja ¥ B E 3, BEE AR

HEE— B2 ddr 5, AT DL e e . HANE T RoRiE s By,
BT BB AR, SE R T S LR, BA AR, T AR 7 G i cn
rga/gpu)

14.6.4 Gstreamer HEZY buffer & ZF % J1 g

187 F dmabuf AH IGHE HEAT 20408 A0 B S % 4% U1

14.6.5 gst-launch-1.0 /&2 WX A5 & &= 1 MR RE 2

AR, FHE T fpsdisplaysink ZE MR, DL IRE) IR 0 &5 R
14.6.6 BN a0 SR EE BB B, KK, EEABR

Rz — A BRI VEREAS 2, KB/ 2 ddr e A8, W RUH ddr PERERESR,  [F € i s A


af://n12564
af://n12565
af://n12567
af://n12569
af://n12571
af://n12573
af://n12575

14.6.7 Gstreamer E 4 L #E 2 \ opengles

— R AR gl WA SCRE, X LW = BORIRS SCRE, WoRARSS A E AT BLIEAT opengles & R (N

weston)

14.7 =77 OS 1 |8 /8

471 FRENBEBRGBAER, BT HRAAMER iso B8R rootfs.squafs K
3!

A LLZHSDK A SR 41, 103 F T BB os, (EUBILIBE os MHXT ELACET P, SR ERCR LA, AT LAk
BB RK P 6 ER .

14.7.2 & At i B L& F 72 0S

(s, BUBEE &R . BN S X H AT EAEMRK3588. RK356X. RK3399FERD . H A4k Bt 7] L&
W ED S, B FEFE X

14.7.3 BB X ¥ UEFI K5 S B 5

RK3588 it 58 3 #FUEFI

14.8 &7~ AH 2% ) B

14.8.1 B A5 N $k ] /&

“%#SDK docs N vopHH 3 CRYED & primary & AR K E N AEcluster B 2

5 L8IE A v SRR A fEsmart esmart clusteriX S8R 2, Hrclusterf BHA R BN BRAREE, KHISDK A+
() — LERR R AL

A e PN AT AN SCREcluster BZ BT 720, TFE S HASE R EE (Wsmart. esmart) {F 4 AR E]
=, tbun:

&vp0 {
cursor-win-id = <ROCKCHIP_VOP2_SMART0>;
15

14.8.2 wnfe] i FLAIE B B2

drm O, WLAEWHE] plane [ type. EAKTT LIS gstreamer ) kmssink 77 3.
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14.8.3 wayland Z R EEAMAEERNMFENOMCE, HNAERRE ETMAE
ib]

weston St & A SCRFAATHER, S IEBRRINEINY,  BARET S %

<SDK>/docs/cn/Linux/*/Rockchip Developer Guide Buildroot Weston CN.pdf 2.9 £ FRLE
14.8.4 Debian xserver iR 4% & % /b

Debian10f# | xserver1.20.4, Debianl11#H xserver1.20.11

14.9 3 5, 2% #H 5% 7] 7L

14.9.1 chromium R114%# 7] &

i Fil--force-device-scale-factor=1.5Z K 2> (A FE A5 Bon A&/, IS BUCE 4 b B

chromium wayland¥ 1% GEBH A K &L T google i€ ffill ¥ aura wayland BiX, TEFRE FIweston I A71E
bug.

15. SSH A 8H#E 1 8]

1M (Rockchip User Guide SDK_Application And_Synchronization CNY SCRY Ui B#AE, AR SSH A
8, R 2 fae@rock-chips.com, HI1EFIE SDK AT,
RS AE R T IR BRI AR, Bl = A .

15.1 Z &Vl HMHEE SSH A48

FEARFENLEAE T, FTLUEIRI SSH RSO id rsa $4 U130 Ed F (L2810 “~/.ssh/id_rsa” R[]
Al
FEA AR AV 2 ML IR, VTR B e ORI I FASH

~/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
jarning: Permanently added '172.16.18.211" (RSA) to the list of known hosts.
git@172.16.10.211's password: [

AR RLEA G, BT LU git TCREACRS, R IA.

~/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:e2:73:24:61:46.

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.
remote: Counting objects: 237923, done.

remote: Compressing objects: 100% (168382/168382), done.

eceiving objects: 9% (21578/237923), 61.52 MiB | 11.14 MiB/s
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N ssh FAEH AT RE LU0 R HE7R B R o
Agent admitted failture to sign using the key
£ console i N1 T A - B AT figg e o

ssh-add ~/.ssh/id rsa

15.2 — LTI A SSH A4

" LAZ% ssh_config UYL & SSH.
~$ man ssh config

28 ® Terminal
XE(F) #R3B(E) &S8B(V) & §3(T) ®EEh(H)
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 1ir

Manual page ssh config(5) line 1

=

Wi a4, Bl B 4ETH )R SSH R E .

~$ cp /etc/ssh/ssh _config ~/.ssh/config

~$ vi .ssh/config

HEE, ¥ SSH R 55— H S0 SCHE “~/.ssh1/id_rsa” {ERUGERS . BRE M7, 1LY
R4



af://n12613

2 8 & Terminal
ZE(F) #R3B(E) =JH\(V) #=HE(T) #8ahH(H)

~/.ssh sid rsa
~/.ssh/id dsa

15.3 HHBREH

JIR 45 25 T LASEIN I 4% AN key BOF 8 TP 285, WK IS A S5 AR Y key (R
BALPR -
THZERE R JEAZE RIS =T .

15.4 2% 1Y

HEZ VU, WS
<SDK>/docs/cn/Others/Rockchip User Guide SDK Application And Synchronization CN.pdf

o
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