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1. Rockchip Linux SDK #{F41

1.1 4

Rockchip Linux SDK Z#f Buildroot, YoctoflDebian=15%t, MNZFET Kernel 4.4, Kernel 4.198,
Kernel5.10, 5| 5%F U-boot v2017.09, & Rockchip EVB FF & M M FE T IR AT — 0T & Al
A Linux ;=i

HAli><HF VPU #f#fS, GPU 3D, Wayland\X11 T/R52068, EARIDREVEIAFIZ R, ERIR TAEH
% docs/ N XA,

1.2 Rockchip Linux i H & F L3R 14

1.2.1 JAII AR 55 28 Bk

FKEY Rockchip Linux #XAL, FFEAG — MK 517 Rockchip FREEFIIRRAS G, & Mk i R & 0
H1E SDK, [FI4RMt SSHAHRTIRS AN, TRISRBUGRIRTE A5, 2 Th O S AR SS 28
SSHAMARZMN, BEZSHEH 151 SSH AT ENLI,

Rockchip Linux SDK R A2
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RK3588

RK3566.
RK3568

RK3399

RK3326,
RK3326S

PX30, PX30S

RK3308

RK3566.
RK3568

RK3399

A

Linux5.10

Linux5.10

Linux5.10

Linux5.10

Linux5.10

Linux5.10

Linux4.19

Linux4.19

TEmL

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 \
rk3326_linux5.10_release.xml

repo init --repo-url

ssh://git@www.rockchip.com.cn/repo/rk/tools/repo -u \

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

b linux -m \

px30_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 \
rk3308_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 \

rk356x_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 \
rk3399 linux4.19 release.xml
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RK3326

RK3358

RK3288

PX30

RK3399

RK3358

RK3326

RK3288

A

Linux4.19

Linux4.19

Linux4.19

Linux4.19

Linux4.4

Linux4.4

Linux4.4

Linux4.4

TEmL

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

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

b linux -m \
rk3326_linux4.19 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_linux4.19_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 \
rk3288_linux4.19 _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_linux4.19_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_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 \

rk3358_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 \

rk3326_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 \

rk3288_linux_release.xml


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
mailto:git@www.rockchip.com.cn
mailto:git@www.rockchip.com.cn

BH A TEmL

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

PX30 Linux4.4 ssh://git@www.rockchip.com.cn/linux/rockchip/platform/manifests -

b linux -m \

px30_linux_release.xml

repo J& google H Python FIAE A git F—MHIA, FZRAX TN, EHIEHNKECE, HTH
ok

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

1.2.2 JE ik A Ml 40 B0 v e AR EY

RTIER FIEIREN SDK JiRS, B OB & L@ 212 A MARAR SDK #ltaE4at, FF&R#E AT A
XA, RIS SDK IR RS, R CMRESRINIRLG, TR S8 repo NE
TR 2 — B,

Pl RK356X_LINUX_SDK_RELEASE_V1.3.0_20220620.tgz A, #U1ZZ@iabtl)E, @ vamd
ATAS H ARG :

mkdir rk356x

tar xvf RK356X_LINUX_SDK_RELEASE_V1.3.0_20220620.tgz -C rk356x
cd rk356x

.repo/repo/repo sync -1

.repo/repo/repo sync -c

JG8 & E AT ARYE FAE & @AM E R EE, J@id . repo/repo/repo sync -c @[ BT,
H A Linux & 1f I SDK #4546 (140 T :
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SR IRl JiRAs

RK3566. RK3568 RK356X_LINUX5.10_SDK_RELEASE_V1.0.0_20220920.tgz v1.0.0
RK3399 RK3399_LINUX5.10_SDK_RELEASE_V1.0.0_20220920.tgz v1.0.0
RK3326. RK3326S RK3326_LINUX5.10_SDK_RELEASE_V1.0.0_20220920.tgz v1.0.0
PX30. PX30S PX30_LINUX5.10_SDK_RELEASE_V1.0.0_20220920.tgz v1.0.0
RK3308 RK3308_LINUX5.10_SDK_RELEASE_V1.0.0_20220920.tgz v1.0.0
RK3588 RK3588_LINUX_SDK_RELEASE_V1.0.0_20220520.tgz v1.0.0
RK3566. RK3568 RK356X_LINUX_SDK_RELEASE_V1.3.0_20220620.tgz v1.3.0
RK3399 RK3399_LINUX4.19_SDK_RELEASE_V1.2.0_20220620tgz v1.2.0
RK3326 PK3326_LINUX4.19_SDK_RELEASE_V1.2.0_20220620.tgz v1.2.0
RK3358 PK3358_LINUX4.19_SDK_RELEASE_V1.1.0_20220620.tgz v1.1.0
PX30 PX30_LINUX4.19_SDK_RELEASE_V1.2.0_20220620.tgz v1.2.0
RK3288 RK3288_LINUX4.19_SDK_RELEASE_V1.2.0_20220620.tgz v1.2.0
RK3399 RK3399_LINUX_SDK_RELEASE_V2.9.0_20220620.tgz v2.9.0
RK3326 RK3326_LINUX_SDK_RELEASE_V1.8.0_20220620.tgz v1.9.0
RK3358 PK3358_LINUX_SDK_RELEASE_V1.8.0_20220620.tgz v1.8.0
PX30 PX30_LINUX_SDK_RELEASE_V1.8.0_20220620.tgz v1.8.0
RK3288 RK3288_LINUX_SDK_RELEASE_V2.6.0_202206200.tgz v2.6.0

B W46 e B AT REA TR A s |

1.3 SDKIGHCHEE 4= B ah g 3L 5

HENTARAR H ST PR a4 H 3 52 O B4 -

./build.sh all # H%iFHEHAR (u-Boot, kernel, Rootfs, Recovery)
# FEENST . /mkfirmware. sh HTEIHTE
./build.sh 1E£./build.sh all%Rt E

1. HNMEGFTE . /mkfirmware. sh

2. update.imgf/fL

3. HfillrockdevH & FHEF£IIMAGE/ * ** _RELEASE_TEST/IMAGES H 3%
4. {RFES DB T EIIMAGE/ * * *_RELEASE_TEST/PATCHES H 5%

iE: ./build.sh 1 ./build.sh allsave @& —ff

H OH H OH O H

BRINSE Buildroot, AJ DUEIT I EIFIEZ & RK_ROOTFS_SYSTEM #57E rootfs, RK_ROOTFS_SYSTEMH
AR % E =4 buildroot, debian, yocto .

W T debain A DUEIS DA R an 21 T4 RK
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$export RK_ROOTFS_SYSTEM=debian
$./build.sh

t{51) % Buildroot 4 H 24w R EUN T :

B KR A 2 Mgkl B — P E
N BoardConfig-rk3588- ./build.sh device/rockchip/rk3588/BoardConfig-
RK3588 JEH Linux5.10 ARM64
evb1-1p4-v10.mk 1k3588-evb1-1p4-v10.mk && ./build.sh
N . BoardConfig-rk3588- ./build.sh device/rockchip/rk3588/BoardConfig-
RK3588 JEH Linux5.10 ARM64 .
evb3-1p5-v10.mk rk3588-evb3-1p5-v10.mk && ./build.sh
N BoardConfig-rk3588s- ./build.sh device/rockchip/rk3588/BoardConfig-
RK3588 JEH Linux5.10 ARM64
evb1-lp4x-v10.mk rk3588s-evb1-lp4x-v10.mk && ./build.sh
N BoardConfig-rk3566- ./build.sh device/rockchip/rk356x/BoardConfig-
RK3566 JEH Linux4.19/Linux5.10 ARM32
evb2-lp4x-v10-32bit.mk rk3566-evb2-1p4x-v10-32bit.mk && ./build.sh
N . . BoardConfig-rk3566- ./build.sh device/rockchip/rk356x/BoardConfig-
RK3566 JEH Linux4.19/Linux5.10 ARM64
evb2-1p4x-v10.mk 1k3566-evb2-1p4x-v10.mk && ./build.sh
N BoardConfig-rk3568- ./build.sh device/rockchip/rk356x/BoardConfig-
RK3568 & Linux4.19/Linux5.10 ARM32
evb1-ddr4-v10-32bit.mk rk3568-evb1-ddr4-v10-32bit.mk && ./build.sh
N BoardConfig-rk3568- ./build.sh device/rockchip/rk356x/BoardConfig-
RK3568 JEH Linux4.19/Linux5.10 ARMG64
evb1-ddr4-v10.mk rk3568-evb1-ddr4-v10.mk && ./build.sh
JEH BoardConfig-rk3568- ./build.sh device/rockchip/rk356x/BoardConfig-
RK3568 SPI Linux4.19/Linux5.10 ARM64 evb1-ddr4-v10-spi-nor- rk3568-evb1-ddr4-v10-spi-nor-64M.mk &&
Nor 64M.mk ./build.sh
BoardConfig-rk3568- ./build.sh device/rockchip/rk356x/BoardConfig-
RK3568 uvc Linux4.19/Linux5.10 ARMG64
uvc-evb1-ddr4-v10.mk rk3568-uvc-evb1-ddr4-v10.mk && ./build.sh
Hih . . . BoardConfig-rk3326- ./build.sh device/rockchip/rk3326/BoardConfig-
RK3326 Linux4.4/Linux4.19/Linux5.10 ARM64 B
Hl robot64.mk 1k3326-robot64.mk && ./build.sh
i . . . BoardConfig-rk3326- ./build.sh device/rockchip/rk3326/BoardConfig-
RK3326 Linux4.4/Linux4.19/Linux5.10 ARM64
Hl robot64_no_gpu.mk rk3326-robot64_no_gpu.mk && ./build.sh
N . . . BoardConfig-px30-evb- ./build.sh device/rockchip/px30/BoardConfig-
PX30 JEH Linux4.4/Linux4.19/Linux5.10 ARM32
ddr3-v10-32bit.mk px30-evb-ddr3-v10-32bit.mk && ./build.sh
N . . . BoardConfig-px30-evb- ./build.sh device/rockchip/px30/BoardConfig-
PX30 JEH Linux4.4/Linux4.19/Linux5.10 ARM64 i
ddr3-v10.mk px30-evb-ddr3-v10.mk && ./build.sh
N . X X BoardConfig-px30-evb- ./build.sh device/rockchip/px30/BoardConfig-
PX30 JEH Linux4.4/Linux4.19/Linux5.10 ~ ARM32
ddr3-v11-32bit.mk px30-evb-ddr3-v11-32bit.mk && ./build.sh
N i X . BoardConfig-px30-evb- ./build.sh device/rockchip/px30/BoardConfig-
PX30 JEH Linux4.4/Linux4.19/Linux5.10 ARM64
ddr3-v1l.mk px30-evb-ddr3-v11.mk && ./build.sh
Hith . . . BoardConfig-px30- ./build.sh device/rockchip/px30/BoardConfig-
PX30 Linux4.4/Linux4.19/Linux5.10 ARM64 .
Hl robot64.mk px30-robot64.mk && ./build.sh
it . . . BoardConfig-px30- ./build.sh device/rockchip/px30/BoardConfig-
PX30 Linux4.4/Linux4.19/Linux5.10 ARM64
Hl robot64_no_gpu.mk px30-robot64_no_gpu.mk && ./build.sh
N . X BoardConfig-rk3358- ./build.sh device/rockchip/rk3358/BoardConfig-
RK3358 JEH Linux4.4/Linux4.19 ARM64
evb-ddr3-v10.mk rk3358-evb-ddr3-v10.mk && ./build.sh
N . . BoardConfig-rk3288- ./build.sh device/rockchip/rk3288/BoardConfig-
RK3288 JBH Linux4.4/Linux4.19 ARM32
evb-rk808.mk rk3288-evb-rk808.mk && ./build.sh
k& . X BoardConfig-rk3288- ./build.sh device/rockchip/rk3288/BoardConfig-
RK3288 Linux4.4/Linux4.19 ARM32
L3 firefly.mk 1k3288-firefly.mk && ./build.sh
./build.sh
N BoardConfig_rk3288-
RK3288 JBH Linux4.4/Linux4.19 ARM32 device/rockchip/rk3288/BoardConfig_rk3288-evb-

2. A

evb-act8846.mk

act8846.mk && ./build.sh
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B Rockchip Linux SDK &1 XA SER BT A& PiE EFIFR AR, SR AN B A RER 25
FrE W A& FHIART R, SORFIR S AN, a0E SORS ERYRER S 75K, IEIRR AT IIIFAER Hfae
@rock-chips.com,

Rockchip Linux SDK H7E docs H 3% R T Common GEFHFAIESFXA) . Socs GRS FEHEHER
) . Linux (Linux R & $6F) . Others (HMSHEAY) | docs_list.txt (docs K H FE5H)) o

2.1 @M EES LM (Common)

1 /docs/Common &1 H 5% NSRS,

2.2 JMECHIHIF (AVL)

DDR/eMMC/NAND FLASH/WIFI-BT/CAMERA %5 37 #5532 3L N B8 3 fEredmine b, 3500 R -

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

2.2.1 DDRZ #4513

Rockchip *F-&5 DDR BRI SH#417R, ¥ L /docs/Common/AVL H3E T

{Rockchip_Support_List DDR_V2.50.pdf) , FERHFIFRRAIDDREFFFEESR, HEWERV, T/ARRR
(YRR o
%% 1-1 Rockchip DDR Support Symbol

Symbol Description
v Fully Tested and Mass production
T/A Fully Tested and Applicable
N/A Not Applicable
2.2.2 eMMC X513

Rockchip & eMMC FRLSHRFIZK, ¥ /docs/Common/AVL HE R
{RKeMMCSupportList_Ver1.62_20211213.pdf) , FRHFF/RIVEMMCXFiFEER, HEBOERV.

T/AFRR IR

%% 1-2 Rockchip EMMC Support Symbol

Symbol Description

v Fully Tested , Applicable and Mass Production

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

N/A Not Applicable


mailto:fae@rock-chips.com
af://n647
af://n649
af://n652
af://n667

2.2.2.1 Wi fEe MM CIR: Y R HL

N TIRERGNERE, FTLEIEEEMERER eMMC KL, TE1EPkE eMMC FURLHT, S8 Rockchip 2 AEHF
HIFRPALS, B RO T Datashet H performance —F 7,

SR RA/NLAS eMMC SRL IS BRI TR, BRI T FHEZE>200MBy/s, 75 H#H=
>40MB/s,

A ER EREER], tR] BB R Rockchip FAET [ 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

&]1-1 eMMC Performance -~ fl

2.2.3 SPI Nor}2SLC Nand 2 %113

Rockchip *F# SPI Nor }2 SLC Nand X547, ¥ /docs/Common/AVL H3g
(RK_SpiNor_and_SLC_Nand_SupportList_Ver1.34_20211018.pdf) , A4/t HFRFSPI NandfWFL S, ]
B, NRAPFFORIINand X FHFEER, REBBOEHAV. T/ARIIFRL

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

Symbol Description

v Fully Tested , Applicable and Mass Production

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

N/A Not Applicable

2.2.4 Nand Flash %5513

Rockchip *F-& Nand Flash #4115, ¥l /docs/Common/AVL H3& R (RKNandFlashSupportList
Ver2.73_20180615.pdf) , XA4HHEHRE Nand Flash 19545, AIL%ERY, R FTFR/RAY Nand Flash S f
FEER, HEBOEHV. T/AVRRIFRL

%% 1-4 Rockchip Nand Flash Support Symbol
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Symbol Description

v Fully Tested , Applicable and Mass Production
T/A Fully Tested , Applicable and Ready for Mass Production
D/A Datasheet Applicable,Need Sample to Test
N/A Not Applicable
2.2.5 WIFI/BT X F§51 3

Rockchip *F-& WIFIBT 3271138, 1#UL /docs/Common/AVL HE

{Rockchip_Support_List_ WiFi_and_BT_20190801_EN.pdf) , X#4%I|5&H 4 HFiRockchip & LA &M
FISHIWIFUBT S R4, BRI ERYRI S TR, R A HAWIFUBTH A, FE
WIFUBTIN R 1200 B NAZ IR AR
SR TE SRS A A -
Perfect > Very Good > Good > Preliminary > X
wnAEER EREER, BT PASRockchip FAET Hfae@rock-chips.comBX & o

2.2.6 Camera £ 5513

Rockchip *F- & Camera XX 741158, ¥l /docs/Common/AVL H3E
{Rockchip_Camera_Module_AVL_v2.1.pdf) , SCA4%IZEHA HifRockchip ¥ & A& it i Camera

Module 1I3%, FBIZIEFIZR LRI S AT,

R

LIZRIGHHRL, Rockehip MR BHERIGRABA TSR, 2 & RBH g S S R (A58

FPCIEHELR), ARIBCEHRALH DANFCERTHE T, Rockchip, ) RERIERRATAEREEH;

2R (v TAIRZERE, Nt MRIAITERR)

1Q: MR

driver(linux): J&AL Rockchip Linux 2% sensor driver, HAKFEUL driver H 3% iHH;

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

2.3 M SIRY (Socs)
PE \docs\VES F 42 B 7 R IS0k,
2.3.1 SDKEX AR08 H M K fara

Rockchip V& XA X M IEFS 5 SCRBE SDK SXF—E % A, BEfFH P RTER EEZNHESHB IR
AR R, RO AT R BERBEIT R AN RER, S EVB, HEATHS™
sFIR. R, TEDL /docs/ i Fr 4/ H s FARSRSCRY 6
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2.3.2 ZPUAHIENG LRSI

Rockchip:th /1 ELATRK3399/RK3399Pro X758 K Z BATIRE: SCHF 4K VP9 and 4K 10bits H265/H264 i
SHfEES, A 60fps, 1080P Z A% ZANSAMERS (WMV, MPEG-1/2/4, VP8), 1080P W 4wy, 74 H.264,
VP8 83K, WSS RQH. AW L%/ /e .

ER: RO B IL KMER AR RGBSR AN RE X B Al

2.4 Linux &% Xt (Linux)

L /docs/Linux H 3% TSRS,
2.5 HAthZE Y (Others)

HAthSE RS, FbdiLinux AENRTERS. Rockchip SDKHIE K [F2FH6RS. Rockchip Bug RGt(# &R
2 VEW /docs/Others H 5% FHISCRY,

2.6 XIFH 4544 (docs_list.txt)

TEN /docs/docs_list.txt SCHY,

docs

— Common

— docs_list.txt
— Linux
— others

— Rockchip_Developer_Guide_Linux_Software_CN.pdf

— Socs

3. T Hi%HH

B Rockchip Linux SDK ZAHY TE, HTHLZEIRKI B & B, THERARESFESDKEHT AT T,

wAE T E EWEER 7K, TEERIRATE FAE # [ fae@rock-chips.com,

Rockchip Linux SDK H7E tools H 3% R 1linux (Linux#{ERGAE REH T H) . windows
(Windowst#ERGUAE FMEHTH) .

e Windows L E

THEIHISARY: tools/windows/ToolsRelease.txt
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THAR THM®Z

RKDevTool ISR E 1 N R Nupdate FHR EME T
FactoryTool BEARTHE
SecureBootTool [ %544 T A

efuseTool efusel?’5 T H
RKDevInfoWriteTool H5S5TH

SDDiskTool SD-REEGAI1
programmer_image_tool fegen R TR
pin_config_tool IOfCE T A

DriverAssitant KNz T H
RKImageMaker T8 T HE 3T i updata.img)
SpeakerPCBATool HFEPCBATIA T B
RKDevTool_Release [i&] e sk TR
ParameterTool FXFRBRTE
CameraFactoryTestTool G SEH T A

e Linux TH

T EVIEASZRY: tools/linux/ToolsRelease.txt

T HA THH®&

Linux_Pack_Firmware BT B TR & B updata.img)

Linux_Upgrade_Tool Rl TR

Linux_SecureBoot 2% TR

Linux_TA_Sign_Tool loader (miniloader/trust/uboot) %44 T E

Linux_SecurityAVB boot/recovery%:44 T.H

Linux_SecurityDM rootfs?%544 T E

programmer_image_tool FTHISPI NOR/SPI NAND/SLC NAND/eMMCH 457 g & 14
3.1 WA ZE T H

Rockchip USB IRz 2B F17AIE <SDK>/tools/windows/DriverAssitant_<fiA>.zip, X#F
xp,win7_32,win7_64, win10_32,win10_645#{E R 5L,

LRGN :
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. ADBDriver
4. bin

. Driver

4. Log

4 | config

| &, DriverInstall

. | Readme

sEEhERAE I SN |

IR NNNANNNENEN

| ST N RIS

E#2: Fuzhou Rockchip
Z73&: Fuzhou Rockchip Electronics Co., Ltd

43S "Fuzhou Rockchip Electronics Co., | =20 || F=mN) |
Ltd" BIRRAHA).

@ SRONTENESEREENEFRE.

3.2 FFRE T H

o SDK #2ft Windows %5 T E(THMATRE v2.84 5L I), TEN T TEREZ:

<SDK>/Tools/windows/RKDevTool/
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+ RKDevTool v2.91

Download Image |Upgrade Firmware | Advanced Fun.ction|
#* O  Storage | Address Ham Path
i ____-
2 |[¥ 0x00000000 parameter | .. '\rockdevhparameter. txt
3| [v 0x00004000 uboot . Arockdeviuboot. img
4 | [v 0x00003000 misc C Arockdevimise. img
5 |I¥ 0x0000A000 boot . rockdev\boot. img
6 | [v 0x00014000 recovery | .. hrockdevirecovery. img
T | 0x00024000 backup
8 | [v 0x00034000 oem . rockdevhoem. img
8 | [v 0x00054000 rootfs Crockdevrootfs. img
10 | [v 000154000 userdata . Arockdeviuserdata. img
Loader [ Run ] [ Switch l l Dev Partition l [ Clear
["] write by Address

Found One MASKROM Device  |l-2 :MAskkon v

o SDK #2# Linux %5 1. H(Linux_Upgrade_Tool T EMRATFEE v2.17 s PA L), THMNFIEMRHE
K

<SDK>/Tools/linux/Linux_Upgrade_Tool/

Linux_Upgrade_Tool$ sudo ./upgrade_tool -h

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

Version:

Log: LG

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

ListDevice: LD

SwitchDevice: SD

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

EraseFlash: EF <Loader|firmware>

PartitionList: PL

WriteSN: SN <serial number>

ReadSN: RSN

ReadComLog: RCL <File>

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

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

ResetDevice: RD [subcode]

ResetPipe: RP [pipe]

ReadCapability: RCB



ReadFlashID: RID
ReadFlashInfo: RFI
ReadChipInfo: RCI
ReadSecureMode: RSM
WriteSector: WS
ReadLBA: RL
WriteLBA: WL
EraseLBA: EL
EraseBlock: EB
RunSystem:

<BeginSec> <PageSizeK> <PageSpareB> <File>

<BeginSec> <SectorlLen> [File]
<BeginSec> [SizeSec] <File>
<BeginSec> <EraseCount>

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

3.3 T T H

TEPT AL EFHT R R 5E 8 update.img[E 75 4%

o Windows I 4T flupdate.imglEl 4 7715, BT80N an4: i update.img

<SDK>/tools/windows/RKDevTool/rockdev/mkupdate.bat

e Linux 2% NT®update.img[@F777%, 1B1740 N a4 ilupdate.img

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

3.4 SDH-Z R ahHIE T B

M THIfESD R4, sSDFR/EF). SD-RPCBAMIIL.

<SDK>/tools/windows/SDDiskTool_v1.62.zip

V.. b SDDiskTool v1.62 »

v wEwEE

I}

. Language
. Log
| config
|| sd_boot_config.confi
#th SD_Firmware_Tool
| | SDBoot.bin

L | i

Wl drarCOEE. AnANAC MY 1 ACC

(& BaaRAERETE v162

B aEn R E

[Generic STORAGE DEVICE USB Device 14.8G

B EEThRARE
VI EfFHER

| PCEATIE

Bk iﬁﬁﬂg};ﬁ[ﬁlﬁr SD_Firmware_Tool

\\WBOXSVR w:

FIIE AR emodiif

oo

o HRFHERBA.

SDBoot:2.12
[ |snigzh
| |28

1%$ZDemo |

FHERER

e WSl ...

IS |

PER I
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35 55T H

<SDK>/tools/windows/RKDevInfoWriteTool*

fit ERKDevInfoWriteTool-1.3.0.7z/5 % %¢, DAEFRGEARFTHE M, TRMASH YATESR
Rockchip_User_Guide_RKDevInfoWriteTool CN.pdf,

0] RKDevInfoWriteTool V1.0.4 (3]
28 ABAFE =T

SN: rockchip20181015002Asn

WIFI: " "

LAN: -

BT v BRRE

IMEI | EE |
BEX1 [ SA l
BEX2

LOADER

ckchip20181015002Asn...

:39:05 405
15:39:05 405

=IN—"LOADERZ &

3.6 B354 T H

FF EF 1 efuse/otp544.

o SDK 12t Windows &4 T BT TAEMRE:

<SDK>/tools/windows/SecureBootTool_v1.96
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.!i’SecureBoofﬁmolegﬁ (=3

Basic Function Advanced Function
l Generate Key Pairs | 1024 2048 (@) 2048 pem Sign Loader
Chip: | ]
Load Key ] 1p: 3308 M
Check Fil
Sign Firmware ] Clear Info
Sign:Hard SHA:little PSS:enable BinZFem PemZBin

o SDK #2ft Linux %4 TRM T TEMRHE%:

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

rk_sign_tool_v1.3_linux$ ./rk_sign_tool

rk_sign_tool is a tool signing firmware and loader for secureboot

usage of rk_sign_tool v1.3:

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

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

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

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

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

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

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

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

T HA# 27 H5%/docs/Linux/Security/Rockchip_Developer_Guide_Linux4.4_SecureBoot_CN.pdf H%544 T
B,

3.7 btk TR TR

FITFRP R ARG TH, % TR T

<SDK>/tools/windows/programmer_image_tool X
<SDK>/tools/linux/programmer_image_tool
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PS D:\Rockchip\vs_projects\programmer_image tool> .\programmer image tool
NAME
programmer_image tool - creating image for programming on flash
SYNOPSIS
programmer_image tool [-iotbpsvh]
This tool aims to convert firmware into image for programming
From now on,it can support slc nand(rk)|spi nand|nor|emmc.
OPTIONS:
-1 input firmeare
-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
-V show version

ek o B il VE 20 B
o [REFHEHE] emmce

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

FH2FAVAS#E T EHS user_manual.pdf i,

3.8 PCBAJiA T_H

PCBA A T E A T B e & Ui A2 Fh R st B A1 77 S DI RE R AF I8 R AR e, H Rl s i
(LCD). JCZk(Wi-Fi). %% (bluetooth), DDR/EMMC fZfif, SD (sdcard), USB HOST. #ZH(KEY),HIU\
HA(Codec) EMIXIH .,

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

PCBA T EANF:
<SDK>/tools/windows/RKPCBATool V1.0.9.zip

HAKPCBATIRERC B M TN, 1§55

/tools/windows/RKPCBATool_V1.0.9/Rockchip PCBAMIXIT % $67_1.10.pdf
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T pcBAToolRockehip Electronics Co, Ltd) V108 B
aE

MR 5 iRk 7 WERE -

(BzhlR) SDFMR, I RIESDF 8z BEEE

wififilig Bzhillif =

g 5 Bzh il »

DDRJ ik & Sl - iekni

3 s 8z HACHEA:

PDM Micilliz Bzhi Wifi MAC:

EMMCHIl it B zh iR | BT mac:

RTCH iz 8 sh il

(B3hE) Usb HosthL, 18k, . . BzhiiR | BEFY) |
Led/T #il3i& NI HR -

IRCUTH AT F | st | [F-aE |
HE NI Bid(F0) | [F@EFS)

il NI R < Ccameramiit
| . - ' Camerafliif
3.9 DDRJGHEMIA T H

T IADDRATRE P34 2, HE A R AR S s 1 e -

<SDK>/tools/windows/Rockchip_Platform_DDR_Test_Tool_V1.38_Release_Annoucement_CN.

7z
<SDK>/tools/windows/Rockchip_Platform_DDR_Test_Tool V1.38_Release_Annoucement_EN.

7z

"&b BT EDDREAMGLTE v1.38 e =]

MGz C:\Users\wxt\Desktop\Rockchip_Platform_DDR_Test_Tool_V1.38_Release_Ai

] Exzhist | |

1

#IE0:

miE:

ML R 2R 0

AM—a8E Bt R
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3.10 eFusekés5 T.H

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

<SDK>/tools/windows/EfuseTool_v1.4.zip

NSRS A {#i F eFuse J8 A SecureBoot HIHE,

AR 30, i LB A-IE VCC_EFUSE 7 MaskRom RS NG A GBS H

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

PLL_AVDD_1V8 P18
FB1101 PLL_AVDD_1V8
VCC_0V9_S3 1 fﬂﬁijjfyg || PIT 1 Lo Avss
_0V9_S30
AD23
;%ﬂizﬁm;!ﬂ VCCIEFUSEO—————— EFUSE_VOPS
B00R-100M
2
VCC_1VB S3 00— YY"
mA 25%
10402 250mAZ5 —
c1105 _| c1104
1000F | 1uF
~C0201 ==c0201
X5R
10‘0" 6.3V
U110t
VCG3v3_Sys RT9193-18GB VCC_EFUSE
T , Sorzs T
IN ouT
| ci110 2 i
| a7 R1106 "”7 GND cin
? ! %{‘ £ 3 4 C0603
of XER R = 8p ] c11z X5R
lov 5% 100nF 107
C0402
bl | X5R =
L (CEFUSE_ VQPS EN_H 16V

i /Tools/windows/EfuseTool_v1.4.zip, ik -3 A MaskRom JR7Z,
s, TR B update.img, B¢ Miniloader.bin, 5 712

3.11 #-HHR T H

AT #fERE E

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

3.12 X T H

T Paramter.txtHH 7 X B2k T A

<SDK>/tools/windows/ParameterTool_v1.0.zip

a1T/78” RS eFuse,
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userdata:g...

3.13 FHE LB W TR

FT G, % T RAT:
<SDK>/tools/windows/CameraFactoryTestTool-v2.0.5.1.zip

3.14 EQTool T H

EQ_DRCT. E.(Equalizer& Dynamic Range Control Tool)/& & & ¥ as Al s ASTE R KIE 2 T A

—— P MAIFREQTool, {8 H11% T B Al IELIF ISR E IS 44,3E T RK3308,
ZTENT:

<SDK>/tools/windows/eq_drc_tool-v1.23.zip

4. SDKERH- 2244
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4.1 SDK Lf£H=xm4i

—/NE A Linux SDK T2 H3# B %F buildroot, debian, app. kernel, u-boot, device, docs. external ¥
Hat, Ho—RE R IRK3308/RV1108/RV1109/RV1126%F, SHFTAR, B HREH T HRERN
M=~ git TR, fRXFEESBEIHE R T,

o app: TN EJZMN A app, FZJE qcamera/qfm/qplayer/settings & — 2L 2%,

o buildroot: FT buildroot & IR X RS,

e debian: KT debianfF LIRS HFRSGE, XFFEBD O

o device/rockchip: TE N ARKEL B Al Parameter KR,  DAR —LE4mi% 5 4T GLIE AU BIA AT 85~
,

o docs: TRBUBBIRIFEIES SN, FESHRAIR, DHREEHEXRY. LindFRERE,

o IMAGE: fFIERAERGRIFENH, XML, T FIE A H 5%,

o external: FHUGE=AHXGCHE GREM. W, M. recovery .,

o kernel: 77/ kernel 4.4\4.19\5.10 FF & IXHS,

o prebuilts: FHAE X gwiF T HEE,

e rtkbin: fZ/i Rockchip #H2¢HY Binary F1 T.H.,

o rockdev: 4R E 1,

e tools: f#JiX Linux F1 Windows #{E RSN N E A T,

e u-boot: fEIHFET v2017.09 i AR T A uboot HAG,

e yocto: E:T yocto FFRIMRX RS, XFFHBT B

4.2 SDKHEA

4.2.1 Distribution

Distribution Ft/2FA1H # 7 Linux Host _F{# FHRYARLE R 51,

WIRZET Distribution FF& N A, HIEHENEERE R, FOARNAENEEE, HZEMNMSEIR N CEHmE
MECE G SRRt rT AT . bbal, 752 weston, pythonf, ANFRZEL weston H WFLE{KH, python
URIF BT AL, FLUNTEFF R — LB E R Web M, T python, nodejs /5%, FCEnginx,
iptables 5%, GN5RAEIET Buildroot 1 Yocto /T &, ZMATRE S — N RKHFIAA GETEAL,

R HERE, RIMEER], R T TR, TURAIIELRE B RAARL, el Xserver, RGEER
TN Xserver #R= T35 selinux, glxiXLEik ARG EIRAHAZIRIDIEE, SHZRISE R, FEND)
AE, YoctoR] EMH >R 5 FZ%E] 500 Mb, Tl Debian 7% 1 1> GbZS [0, SRR 2 EREML, KA
MEIRMOACE, tanQT, ERINKITIRIVERRZ A TS gles IUSCRr, BRIANEGEMEA gl, Mk ARG L
fEFRIER S gles, XL SEELITIR LIBTT QT MINHE, UTES BRI gl SR5erk, i EREm
gles, MHREHIIL T I,

4.2.2 Buildroot

Rockchip Linux SDK #3Buildroot&%t, HEE T7HT Linux AR L HAZINSMARIESG, Kah, T
H, NMH#AEA, Buildroot 2 Linux & _E— MRV A R Linux R4 HEIATEMESR, A Buildroot
J2 1 Makefile FIANHI Kceonfig Bt B SR, VRAT AT Buildrootfit &, 4wiH— D2 R ARl DAE#2
5 2HLEs FIZ1THY Linux RS
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A 4

root filesystem
image

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

v

kernel image

Embedded Linux
build system

= bootloader

In-house components " image(s)
(from http, ftp, git, svn, etc.}

configuration

toclchain

L 4

[|4-1 BuildrootZw IFHEE
Buildroot A LR JLAf#4:

o EETRAAE, HRKEIRIENE;
o JIERIZ X GRIEINGE, AT DU T RIEA
o JIERRGHMEE EHIT A,

{5 Buildroot FY project fx A HIFEZ Openwrt . FILABR R, HIEHIVEL BRG] DAHI7E RS 16 Mb SPI
NORMIBAHIEE |, RGEARNUEZZRIARI, XHEF5E T Buildroot AYHLTT : Wi, A
Buildroot project £ —" git4E,

Buildroot {# F kconfig 1 make, —Ndefconfig AL EXFR—Fh BSP % #F,

Buildroot A ANE&Y FEAEN, M TRE A EAAKRER TR, XA HRAVRE A, #REM Yocto
NGl

4.2.3 Yocto

Yocto 1 Buildroot —#£, EB—EMEMARRANTE, (HEMENIUIETEEARME,

Yocto project fEIET — M EEME (meta) KR4EY, HLATEMEASERL, ANEAZINE, AREH
T Rockchip BN, BRVEHTZE E Qt, EMEZNIZH T debian, [RIFERAZSLNLHIRY

nodejs, FEXERKIER S, HERERS, SMADT =B URRENIREE] github b IXAERALHICRIE
TEATATANEEME AR TAERCR, MY ENE.

4 Openembedded Architecture Workflow
el o [ s "
) . Projects (optional) Upstream Source Output Packages
Releases Metadata/Inputs Process steps (tasks)
Build system B output Image Data

Source Mirror(s)

Source
Fetching

Qutput
Analysis for
package
splitting plus

Package Feeds
.rpm
Generation
QA
.deb 1 Lik-1e;2 SDK
DACkEgA Eencratian Generation Generation
elationships
0 Configuratio
Config 1 / Compile / -ip I
: Application
Autoreconf Genaration Images Development

as needed SDK

Patch
Application

Machine (BSP)
Configuration

[&]4-2 YoctoZmiZEHE &


https://git.busybox.net/buildroot/
https://git.busybox.net/buildroot/tree/configs/beaglebone_defconfig
af://n968

Yocto H—"MEH RIGMIMERS, 7VFH P Hshell 1 python ACFEERRRIE . 2 YoctoZH Ul
T

e Yocto
¢ Rockchip Yocto
¢ Yocto stable branch

4.3 SDKERHERE

SDK HHEE4-3 /R, M NZE_L43 HBootloader, Linux Kernel, Libraries, ApplicationsP4MEIR, %
BIRNEWT:

 BootloaderZ F B HIKZE ARG X F7H, WiBootloader, U-Boot, ATFAHI$E,

o Kernel E FZ M Linux Kernel WARESIEL, Linuxt@ — MFAERIER S, Rockchip*F- & HJLinux
RO APRERLinux4.4/4.19/5. 10N, 1@t e, NEER, HEEM, M2iksEREms
¥, FERIE Linux WIZEHIZSWEAEE, 0 CPUAE., &RE. NE. 170 %,

o LibrariesZX N —IRARRSG, HYTHHEEER, 08 TEMAREME, NKE=TTHIEET
FEZHE, AR EIREEAPHEEO, RGUE Sl MM I & # 7] DAKE T Libraries EH APTH & HHI .
Ho

o Applications 2 F ZZ LI EIRI = MDIRE AR HIZHE, Rl —Le RGTENE N 88 = T R S H,
FRBE R DRI E N R, 1REERASMEENARRLH .

Player QT LED Controler GStreamer
Recorder BusyBox DLNA Voice Assistant
OTA Wpa_supplicant Sof tAP /Smart Link A2DP/HFP
Libraries

glibe DBUS ct++ OpenSSL
ALSA 1ib FFmpeg BlueZ SQlite

Display Bluetooth USB Audio

Driver Driver Driver Drivers

Flash memory WiFi Power
Driver Driver Managerment

Input
Driver

VAD GMAC SDMMC

Driver Driver Driver

DDR

Driver

Bootloader

[&]4-3 SDKEXFHEE]
SDK &4t /8 shif2an E4-3.1F17,


https://www.yoctoproject.org/
http://opensource.rock-chips.com/wiki_Yocto
https://wiki.yoctoproject.org/wiki/Stable_branch_maintenance
af://n979

Bootloader
Loads the kernel to RAM and starts it

!

Kernel

Initializes hardware devices and kernel subsystems
Mounts the root filesystem indicated by root
Starts the init application, /sbin/init by default

, l

/sbin/init
Starts other user space services and applications
|
v v
Shell Other applications
Root filesystem

E|4-3.1 SDKEFNiHE

4.4 SDKI X ks

Rockchip Linux %4t 2 %L T Buildroot/Yocto/Debian 2%t, NIZELT kernel 4.4/4.19/5.10 %, FHAZ R
A= B AT R ISDK, A AT ARSDK, 4580 SR 2240 & il AN FAS R 4% o

BAARHK 0 #4in

pasiwR O TaERS |0 sishe

O w 0 ik

Kl4-4 SDKIF & i7ike

GNE4-4F7R, TTA&E AT DOEIE BIRTT 2 RiRE, fEARHPOEM #Rockchip Linux RGHIIT A IR G
o PRI N IR :

o KERST K F MBS, FHIRARPIZESEEBHE TR, BEIETIESIREAFEE
71, BHFRS, THES, HAISDKXHFLinuxdRERANE Mk, FHOURHLInwI R T T A
BEHE, HAMIIMacOS, Windows%H RGH AN HE,

o BEIMIFING: NMAT AT ERENSMREEM TA, HEWSEFLINEREE, KA
Rockchip Linux EKIET A Linux #ERGRA, IR EE S5, e EARl
ferp, TREFRERIE B CRITRR, BN M AREAARAY, W SDIIEACHE(E 4 F 2% L,

o NEURES: EERERAE, FEL S repo LEHTHE FEIFMAM, W 6.4 1 SDKIEE, F#&
GEE: TR E A DRI AR T, 72 iE X, EflU-Boot (N 9.1 19 U-BootHF &)
Kernel (BN 9.2 TTKernel JT%) MBuildroot (FEIL 9.4 5 Buildroot/T%) , ESHZEZETAHHERITA
FEr AL B AR,



af://n993

o HIFSITH: NHASRNIE, W™ MG ARG NS, TRHRITHMIFmS, B
TRERE G 13 DA I T PSR A, ME— P NBTENL 7 5 SDK& I, WFIFIBIT: MAEMBTEB T
J&, FAHUTESR R EIFIB TR s, H—PNAEHEIL 8.1 17 SDKEERE

5. SDK IR TE

5.1 BEiA

KT FEEANY TQﬂﬁﬁ:Zlif@%@?ﬁi%%tﬁﬂééﬁi%Rockchip Buildroot Linux SDK{FEf{HS, X ETSDKH
FELinwIAEE N, IR MELinux YA X oni% T Bk,
— AR N T R IR IE B4 E Linux ARSS#8. Windows PCHIH bR AR, SRR IR0 R Fr

7TNo

o Linux IR5588 BRI X EmIEIAEE, RO RIR AL R N &, 22 XImiEARSS,

o Windows PC fl Linux fR& 2 L Ef2F, HZLEPutty, WL ML ER Linux iRSS e, #HIT7%2
X, SAEETFR IR,

 Windows PC J&Id 5 1 USB 5 EARBEANUERE, ARG ERISG SRS 2 BhRiECR, FHA
RGN R,

LinuxfR 55 23

Ethernet

B FRBEAR
UART/JTAG ¢
=== USB/Ethernet

Windows PC

E]: JTFRINEAREH 7 Windows PC, S2Pr_FIRZ TRt AT ATE Linux PC _F52A%, Q{# Fdminicom &
Putty®¥, FF A BITIAEE

5.2 Linux/R55 85 - R I 1E it

FATHEFE(FE A Ubuntu 20.04 BIRGHA TR, HAMMY Linux IR T RE TR Z A ELIMAE NV JEEE, R TR
FERAN, A HAMEKEE: 77 TR K,

BEAER: 64 NMRA, WRZEKT 406G, WREHITZ MR, HREEE RIS E,

BAFESK : Ubuntu 20.04 25

Y% SDK INGHE B TR F R A QU R :


af://n1006
af://n1007
af://n1018

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

Python i :
sudo pip3 install asciidoc

FEWAE Ubuntu20.04 RGEECHE S RATT A, HomiEBEIRES, Al DAREEER, 22800 B ATE A .

FIRF P ITRINEHE N AR, ARG 73 g dRdocker 57 AR FIRIE, A SIS
TEREFER,

SR Docker/Rockchip_Developer_Guide_Linux_Docker_Deploy_CN.pdf .

DockerZi EBE RGMANEMIAG RS H U T

RATHRA Docker fift A< Big I [ hi 1F
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)

5.2.1 A A Linux /IR 55 85 RGEhRA

ARSDKIF & INRZEEMN FhRA Linux 2248, SDKERIAYY DA Linux RG0HIT4R1%:

DISTRIB_ID=Ubuntu

DISTRIB_RELEASE=22.04

DISTRIB_CODENAME=jammy

DISTRIB_DESCRIPTION="Ubuntu 22.04 LTS"

Linux version 5.15.0-46-generic (buildd@lcy®2-amd64-115) (gcc (Ubuntu 11.2.0-
19ubuntul) 11.2.0, GNU 1d (GNU Binutils for Ubuntu) 2.38) #49-Ubuntu SMP Thu Aug
4 18:03:25 UTC 2022

5.2.2 22 X4 T B

4T Rockchip Linux SDK HH{{ R fELinux PCIAGEE Fgwi, FATHAEREE T Linux PR X 9miE THEE, H
HU-Boot X Kernel fif Ff 14w 1% 1T 2L 8E 7 & H ¢ fEprebuilt/gec N,  buildroot{# FHZFFIRER A H 4w 13 H R 1) T
HiE,

e U-Boot MKernel4w1%E T E5%:


af://n1053
af://n1056

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

Linux5.10 SDK:

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

Xt R RRA

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

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

e BuildrootN B % X 9 1
i BRI A MR EE E =N, TN Y RIFNE}TECE, FEARK3588,H22 Y gw i T B A T
buildroot/output/rockchip_rk3588/host/usr HE F, FHEW T EAbin/HREAM
aarch64-buildroot-linux-gnu/bin/ H3REANINEDL R, TEEHRHUT B INEL BN EIIA
source envsetup.sh

WmAmPESR:

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

R SATEN RME R :
aarch64-1linux-gcc.br_real (Buildroot linux-5.10-gen-rkr3.3) 11.3.0

WRFEHAMT SR TR, AT
BRI LS, LinuxRSS a3 TGRSR O, A LN g IERAE T,

5.3 Window PC JF R IG5

5.3.1 JF & T B3

o TEHF HITZ% Vim, Notepad++ZgmiEHR 1,
o #{ Virtual-Box (2 BERE I Z IR IIEAF)
o TE{ XShell6 (FRFILinux RETE A2 H)



af://n1074
af://n1075
https://www.virtualbox.org/wiki/Downloads
https://www.onlinedown.net/soft/36383.htm

5.3.2 Rockchip USB IRzl %%,

FERVARME:, FERHIREYIHLZE Loader B8 E Maskrom 3, FE 2% Rockusb X3
A REIEH B

Rockchip USB JX %225 B FF1Z UTE tools/windows/DriverAssitant_v5.x.zip, {5
xp,win7_32,win7_64,win10_32,win10_64 Z#({ERSE,

gaetz 2 VI

O BEEEIREENE va.91 ==

A zhEs EEhENSS |

IRIRRRNNNNNNNNNANNNN

- Windows =2 .5
IR L EX MR EYST?

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

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

@ SN EHNERESERNEFRE. &

5.3.3 Windows &% T_EL{ii Ffl

Windows 2%t IR TR AR (E
tools/windows/RKDevTool/RKDevTool_Release, F]HT Windows IMNE FH ALK, BEHFRE, BAKR
fEFAA DL 12.3 715 B OV & T B,

5.3.4 HbRREf AR RS

152 SDK XM Ei& R RE A R SDK DT T8 AR D1 5, SR B BEREEAR 7, AT RS R,
X ATRE PR R SCRS, AR, BRI, KBERIRIETTIR,

6. SDK Z4EE#5 T4E


af://n1083
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6.1 R

Rockchip Linux SDK AR SRR 0 TH T git @EDBIEATIRAE I, TFA&E AT DUER repo
XX git GERTH—HITE, 1252, UM SERME,

6.2 %% repo

R EE R ME—binv B, HHIZEFESERZES:

mkdir ~/bin
export PATH=~/bin:$PATH

W AT AT [A] google Ay, HE Repo TH, FHRALRE AIHAAT:

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

rh E E NIRRT RIS 5 R B ~/bin/repo 97, IINAT DAV R] [ A )3k 55K R #irepo T B

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

BROA_LWRRT RS, AT PAREATAN R a2 4REK repo

sudo apt-get install repo

6.3 Git fic &

TEfE M repo Z ATERCE — T H O git (58, SNJSHAERIEAEZIBE] hook KA AR :

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

6.4 SDK 3RH

SDK JEId Fi OV A SIS AR S5 B At ANR M B P A F OV R B I i SDK,  TE[EI 4R 4t SSH A TAR
SANIERA, PIHPUGEIT RIS, 2T OI B ARSS 28 SSH NI, 1E2%
AR B SSH AR EDEEH,

6.4.1 SDK F#im2

Rockchip Linux SDK #1510 A] PUERLEIASE B S /S £, WRK3588, RK3566, RK3568. RK3308,
RK3288, RK3326/PX30, RK3399, RK3399Pro, RK1808%, X T REIAFE&EMNIRERLESE —EREN
AR, FAHE FEFERBNREEEEA SRR, WAL FEE AT ERNRR,


af://n1092
af://n1094
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SDK ] -m <3 Fr - & SDKIR AR ATRA> xml R A H CARZE FEAN LS &,
TEZEASCE LRSS a4 T #,

RESRIHE B E, Jam TR0 RS PERALT TAE B Rt I E SR . #IaGR2
BAER TR 1 AN BRI R RESE L.

6.4.2 SDK 1V :4n

TR RIS SDK TR,  Hin M BOR B FOE S AR AN MR SDK #1464, THA& & AT A
XA, RIS SDK AR RGN, 2R USSR, 5181 repo NEITRIDZE —
B,

THS AR Y [ A 4 AR

6.5 X1

BAERARAFIGEL TR xml #TER, BATTENAT:

.repo/manifests$ realpath rk3588_1linux_release.xml
# B0 ATENRRA S vl . 0.3, HHiFEI 20220920
# <SDK>/.repo/manifests/rk3588_linux_release_v1.0.3_20220920.xml

B RATRATH R E A EIEILE TR AR, HIIRK35881F&F /7541 T :
.repo/manifests/rk3588_1linux$ cat RK3588_Linux_SDK_Note.md
HESE TEER:

<SDK>/docs/RK3588/RK3588_Linux_SDK_Note.md
6.6 SDK
JGETT R & v RYE FAE & O @ AR A EH AR, B R E,

.repo/repo/repo sync -c

6.7 SDK v} )5z 4

Rockchip bug #%t (Redmine) 7y 7 HEIFHIFEBIE FIFE, Dk T H P BB AR SORE, 777 [F
INTERER, BT SN B Rk, fE4E SDK M, EAREORIR, BoREHEERR] AR 22 £t Bug
£5t I, Rockchip SIRARSS & NIRRT 0% . ACBRATERER, SEZ TR, RIS S0y
/docs/Others/Rockchip_User_Guide_SDK_Application_And_Synchronization_CN.pdf,

7. SDK Zii¥


af://n1113
af://n1116
af://n1123
af://n1126
af://n1128

A SDK JF & INGERAE Ubuntu R4GE FFFRMNA, B HEFME A Ubuntu 22.04 FIRGHATHRIE, HMK
Linux A A BE TR BN AF LR A A RS, BR T RGZRAN, A H AR /5 R E R,

WEAFER: 64 MRS, WRZEIAT 40G, WREHITZ R, T EHE KRS,
BPFZESR: Ubuntu 22.04 R4,

R SDK IFBEEAFT KIS IF L2, B lE s,

7.1 U-Boot 4ii¥

HEASDK TR, BT Fan i T9m1%
<SDK>#./build.sh uboot

BRI 5% SDK & A7 SO PR A,
7.2 Kernel g

HEN T2 H R BRI T A N2 B 8h 72K kernel %P A 4T 6,
<SDK>#./build.sh kernel

BN Gw1ES % LA B Quick Start 4w i 5 .

7.3 Recovery %%

BN TR B AT LA R i B 3158 Recovery A4 M F T,
<SDK>#./build.sh recovery
%1 J57E Buildroot H 5% output/rockchip.£ /7 2 -Srecovery/images 42X recovery.img,
FERFHIVER recovery.img 23 kemel.img, MK Kernel 5%, Recovery fEH EEHIT 4K,

nr:

<SDK>$source envsetup.sh rockchip_ i 4k
<SDK>$make recovery-rebuild
<SDK>$./build.sh recovery

B2 NIE S SDK A AT XA,

7.4 Buildroot Jii¥


af://n1131
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7.4.1 Rootfs ¥

HENTAE H R H AT AR a2 B 3h 728K Rootfs Y913 ST 6L :
./build.sh rootfs

YW1 J51E Buildroot H 3% output/rockchip_ith 725 /images N4 X, rootfs.ext4s

7.4.2 BiHGR %

A rockchip-test #88, & FAE S m im0 T :

e 4i% rockchip-test

SDK$make rockchip-test

o EE% rockchip-test

SDK$make rockchip-test-rebuild
o fHER rockchip-test

SDK$make rockchip-test-dirclean
e
SDK$rm -rf /buildroot/output/rockchip_rk3588/build/rockchip-test-master

7.5 Debian ¥

./build.sh debian
o A debian/ H3%:
cd debian/

G EEI MR Debian [E 42 AL 1E S % 211 H & readme.md,

(1) Building base Debian system

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

413 32 (Y Debian:
RELEASE=bullseye TARGET=desktop ARCH=armhf ./mk-base-debian.sh

B 4m1% 64 71 Debian:


af://n1146
af://n1150
af://n1164

RELEASE=bullseyeTARGET=desktop ARCH=armé4 ./mk-base-debian.sh

YRIESERRSTE debian/ H3E RAEAK: linaro-bullseye-alip-xxxxx-1.tar.gz (xxxxx 7728 AU IR,
FAQ:

o LIRS FHEE AN T AIEE

noexec or nodev issue /usr/share/debootstrap/functions: line 1450:
..../rootfs/ubuntu-build-service/bullseye-desktop-armé4/chroot/test-dev-null:
Permission denied E: Cannot install into target '/rootfs/ubuntu-build-
service/bullseye-desktop-armé4/chroot' mounted with noexec or nodev

fRORTTIA:

mount -0 remount,exec,dev XXX yyy
(Hxxx B2LEERRR, yyy2s, RAEENRE)

ARG BRI EgmiE s, CHRREHNRIFERGE ext2/extd RFIAL,
o T 4mi% Base Debian 7% 5 [l E AN, T AP435 (R] AR ub s, 285 B R 202G a5
Debian i live build, 53/5 5N [E N AT DUXAERLE :

2R G

--- b/ubuntu-build-service/bullseye-desktop-armhf/configure

+++ b/ubuntu-build-service/bullseye-desktop-armhf/configure

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

echo "I: create configuration"

export LB_BOOTSTRAP_INCLUDE="apt-transport-https gnupg"

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

--mirror-binary "https://mirrors.tuna.tsinghua.edu.cn/debian" \

+ + -+ o+ o+

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

--apt-recommends false \

--apt-secure false \

64 RS :

--- a/ubuntu-build-service/bullseye-desktop-armé4/configure

+++ b/ubuntu-build-service/bullseye-desktop-armé4/configure

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

echo "I: create configuration"

export LB_BOOTSTRAP_INCLUDE="apt-transport-https gnupg"

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

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

+ + -+ o+ o+

--apt-indices false \



--apt-recommends false \
--apt-secure false \

QUERILALS IR AANGE N, A Pgn A A B SR LU A, IR AT H SR E T Nk
(a8

(2) Building rk-debian rootfs

1% 3202/ Debian:

VERSION=debug ARCH=armhf ./mk-rootfs-bullseye.sh
B4 1% 64411 Debian:

VERSION=debug ARCH=armé64 ./mk-rootfs-bullseye.sh
(3) Creating the ext4 image(linaro-rootfs.img)

./mk-image.sh

IEESF 2242 B linaro-rootfs.img,

7.6 Yocto JiiF

BEA TR H SRR EFHUT U @< B 3158 Rootfs A9 THL:
./build.sh yocto

Y EJSTE yocto/ build/lastest H 5% N4 rootfs.img,

FAQ:
RN OB RGN AL

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.

L PARES

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

K HS% setup-locale-python3 gmiF 54 K image TE yocto/build/lastest/rootfs.img, ERIAH & EF 2

root,
Yocto HZA5EIEZ# Rockchip Wikis,



https://eyun.baidu.com/s/3kWZqBxP
af://n1198
https://webkul.com/blog/setup-locale-python3
http://opensource.rock-chips.com/wiki_Yocto

7.7 & HmiF

FERY iR Kernel/U-Boot/Recovery/Rootfs & MBI, A T H R B RHITLA R
2 BN TR R4 -

./build.sh all # H%iFEHARS (u-Boot, kernel, Rootfs, Recovery)
# FYHPUT. /mkfirmware.sh #TEEHT R

./build.sh 1£./build.sh all%ft E

BEMEETE . /mkfirmware. sh

update.imgfTfl

Siilrockdev H% RIEFE|IMAGE/ * * *_RELEASE_TEST/IMAGES H %

{RI7 S MEELAYKN T 2 IMAGE/ * * *_RELEASE_TEST/PATCHES H 3%

i ./build.sh 1 ./build.sh allsave @m&—#

H OH H OH O H H*
A WO N B

ZRINSE Buildroot, A PUEIT L EIFEZ B RK_ROOTFS_SYSTEM {87 rootfs .
Fran B2 buildroot A DRI DL R e S TAZ R :

<SDK>$export RK_ROOTFS_SYSTEM=buildroot
<SDK>$./build.sh

BASEAERNED, ¥ help 234, HLAn:

<SDK>$ ./build.sh --help
R EFPITHS: . /build.sh -h|help

rk3588%$ ./build.sh -h
Usage: build.sh [OPTIONS]
Available options:

BoardConfig*.mk -switch to specified board config

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

uboot -build uboot

uefi -build uefi

spl -build spl

loader -build loader

kernel -build kernel

modules -build kernel modules

toolchain -build toolchain

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

ramboot -build ramboot image

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

yocto -build yocto rootfs

debian -build debian rootfs

pcha -build pcbha

recovery -build recovery

all -build uboot, kernel, rootfs, recovery image

cleanall -clean uboot, kernel, rootfs, recovery

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

otapackage -pack ab update otapackage image (update_ota.img)
sdpackage -pack update sdcard package image (update_sdcard.img)

save -save images, patches, commands used to debug
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allsave -build all & firmware & updateimg & save

check -check the environment of building

info -see the current board building information

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

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

createkeys -create secureboot root keys

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

security_boot -build boot with security paramter

security_uboot -build uboot with security paramter

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

Default option is 'allsave'.

8. SDK [# 4%

ARE EEN AU AR SEEE G S (image) K5 B THEMAL & _LATRAE,
Rockchip “FERMEH LA GRE TENEU TR, AILAERSERNRET 77 AHITRE . K5, &
LALEGHTI USB 3K, UL Rockchip USB 4KA/1 4245,

TH BITRG ik

RKDevTool Windows WOOFE TR, 733 R IE R B4 update FHEJEF T A
FactoryTool Windows BRI E, 7 USB —fiZ st

Linux_Upgrade_tool Linux Linux FHEMTE, SZHEHRIFHER

8.1 heH B4

Rockchip *FETEHIBTTHY LM R R, RAEYEELT Maskrom, X Loader
BN, ARSI, SO b E AT TR,

Bist TR e
3
Flash FEARKEFRE R, HHS51 5 Maskrom 3%, A DUETHIVXIE
Maskrom _— RS ; )
F &R VEIREFEH A 182 Loader JTLIAIER FaIE N, tHAl# A\ Maskrom
1R [E 1

Loader 3\ N, mJPUHATEIMFRIRS . T,

Loader X BN T R S B, R,

Recovery — AXFF  RHG|F recovery JH5), EEIEMRTHR. IRE M BREIREE,

Normal R ZA55|F rootfs J53)], HNZE rootfs, KZEMITTRKEBAEXMER NIHIR
Boot | 15
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HENGE BRATT AR L5

o REEFIIEME, EH, ¥ A Maskrom 2,

o LRI, $2{F recovery 1% FHIBE AL, RGUR# A Loader ElfFHE K,

o BEFISEME, #FE Maskrom %8 EREEVEN, R A MaskRom EFHRES T,

o REEUEM, FHEEMEHERIEE#ARSS, WOHTE TR EBRZH—1 ADB&&E
“KRI—S MSC %557, RiEad TR BRI, # A Loader 3,

o BERILMEME, RIEF O ADB @ TR, %A reboot loader i<, A Loader #i3{,

8.1.1 Windows RIHLBEHH

SDK 2t Windows 55 TE(THEMRATE v2.84 8L L), TEATTREREN:

tools/
— windows/RKDevTool

WRE, RN IE S, WERE TREE A MASKROM 5X BootROM %5 53X,

uﬁiﬁﬁ USB R#EiZkG, 14EEH#MASKROM” ANiIEHE REM B RST EIAT, FRAEHEA

MASKROM #3X,  INEGREAERE AN R R, mdi T RS, Al D% “recovery" 128K
L FENHE “RST” JGRATFHEA loader BN THRE, THIE MASKROM X 73 X WS K eSS
. (FE: Windows PC FFEAEEH RINIRIZIT T EA 0] HAT)

s RKDevTool v2.91

Download Image |Upgrade Firmware | Advanced I’un.ction|
# O  Storage | Address Ham Path
i ___-
2 |[v 000000000 parameter | .. ‘rockdeviparameter. txt
3 | [v 0x00004000 uboot . wrockdev\uboot. img
4 | v 0x00008000 misec . rockdevimise. img
5 | ¥ 000004000 boot . Mrockdev\boot. img
6 | [v 0x0001A000 recovery | .. hwrockdevirecovery. img
T | 0x00024000 backup
B | [v 0x00034000 oem . Arockdevioem. img
9 | [v 0x000SA000 rootfs CArockdevirootfs. img
10 | [v 000154000 userdata . Arockdeviuserdata. img
Loader: [ Run ] [ Switch l l Dev Partition l [ Clear
["] write by Address

Found One MASKROM Device  |i-2 sk .

T BEERD, T mH USB JKa8), KahiEl:

<SDK>/tools/windows/DriverAssitant_v5.11.zip
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8.1.2 Linux MIHLLH

Linux RS TEHALT tools/linux H 5% N(Linux_Upgrade_Tool TEIRATEE v2.17 8 PA L), EHIALR
HIHR ¥ 1% H2E] MASKROM/loader rockusb,  ELANgmiEA= B & H7E rockdev HSR T, FRama0R:

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

sudo ./upgrade_tool di -misc rockdev/misc.img

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

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

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

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

BT E R SE R E -
sudo ./upgrade_tool uf rockdev/update.img

BAERE R, VIEE MASKROM RSB TU FH-2%:

./rkflash.sh

8.1.3 ARGt/ XA

BRIN X WEAE ( RTHi/Z RK3568 EVB 73 [X %)

Number Start (sector) End (sector) Size Name

1 16384 24575 4096K uboot

2 24576 32767 4096K misc

3 32768 98303 32M boot

4 98304 163839 32M recovery
5 163840 229375 32M bakcup
6 229376 12812287 6144M rootfs

7 12812288 13074431 128M oem

8 13074432 61071326 22.8G userdata

o uboot 73X : ft uboot g iFEH R AT uboot.img,

o misc 73X : fit misc.img, %4 recovery f#if,
 boot 73X : fi kernel 4P K boot.img,

o recovery 73X : fit recovery 4wi% 1 recovery.img,

e backup 77X : b, EHRRAEH, JSSUER Android —F£1E recovery fY backup M,
e rootfs 43X : fi buildroot, debian X yocto %t K[ rootfs.img,
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o oem 77X AT RMM, A RKEI APP BiEdE, HEHLE /oem H%.
o userdata 77[X: fit APP G A= S ZA B2 (], EEEUAE /userdata HSR'R,

9. SDK %

9.1 U-Boot JF &

AT RIS 4 U-Boot ZEARESIRIEAEZHI, FHIHE S T##E RK 5 U-Boot #E2E, E{K U-Boot JF
K75 727 /docs/Common/U-Boot H3% ~ {Rockchip-Developer-Guide-UBoot-*.pdf) o

9.1.1 U-Boot i/

v2017(next-dev) J& RK M U-Boot B /7 v2017.09 IEXMAFTIHRIFITHLIRRA, HETELXZFHF RK
FifE FmMaEE S, RN EESR:

o ¥# RK Android [&E#/53);

o #F Android AOSP [EfF/E5);

o ¥ Linux Distro [E4/530;

o 7 FF Rockchip miniloader 1 SPL/TPL #iff Pre-loader 5|%;

o ¥ LVDS. EDP. MIPI, HDMI, CVBS. RGB % G /Ri%%%;

o #%§ eMMC, Nand Flash, SPI Nand flash, SPI NOR flash, SD . U & F#&&E50;

o HFFFAT, EXT2, EXT4 XHARY:;

o X ## GPT. RK parameter 77 [X3%;

o ZHITHLLOGO. FEHLZNE, {RAETH, HHJFER;

e XFFI12C, PMIC, CHARGE, FUEL GUAGE, USB., GPIO, PWM, GMAC, eMMC, NAND,
Interrupt E;

o X FF Vendor storage {R77 F P IEIRFIAC & ;

o 7 RockUSB #ll Google Fastboot il USB gadget %¢’5 eMMC;

o (FF Mass storage, ethernet, HID % USB %% ;

o FEHEITEIRASS)AIEEE kernel DTB;

9.1.2 iRA
RK 1 U-Boot —FHMRA: v2014[HRAFIV01785ThRA, NE TR B rkdevelopflinext-dev, FH

FARN I HTU-Booti & Nv2017hR AR,
FR1: FIME HEMakefileFI R A S22 75 42017,
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#
## Chapter-1 SPDX-License-Identifier: GPL-2.0+
#

VERSION = 2017
PATCHLEVEL = 09

SUBLEVEL =
EXTRAVERSION =

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

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

WHITR: v2017 2775 B & BB # 2 Github:  https:/github.com/rockchip-linux/u-boot

NIRZR . v2017ZERRKNZAROR >= 4.4

9.1.3 R

o N#Hukbin
XE—NLTEEEE, ATHEBRRKAIERbn, A, FTETHE, U-Boot N SMZEERSI
MRS, FTH 4 Kloader, trust, ubootl® . rkbinF1U-Boot TR H KR
G N HSHRE,
e N#HGCC

GCCHmEeR# Flgee-linaro-6.3.1, & Tprebuilts H 3% Z N, prebuiltsFTU-BootfFF A4 H R KR
R

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

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

GCC T#: ESEM =Y

o j%Ffdefconfig


https://github.com/rockchip-linux/u-boot
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SH

rv1108
rk1808
rk1806
k3036
rk3128x
rk3128
rk3126
rk322x
k3288
k3368
rk3328
k3399
rk3399pro
rk3399pro-npu
k3308

rk3308-
aarch32

px30
k3326

rk3326-
aarch32

rv1126

rv1126

rv1126

v1126

k3566

defconfig

evb-rv1108_defconfig
rk1808_defconfig
rk1806_defconfig
rk3036_defconfig
rk3128x_defconfig
evb-rk3128_defconfig
rk3126_defconfig
rk322x_defconfig
rk3288_defconfig
rk3368_defconfig
rk3328_defconfig
rk3399_defconfig
rk3399pro_defconfig
rknpu-lion_defconfig

rk3308_defconfig

rk3308-aarch32_defconfig

px30_defconfig

rk3326_defconfig

rk3326-aarch32_defconfig

rv1126_defconfig

rv1126-ab.config

rv1126-emmc-tb.config
rv1126-lp3-emmc-tb.config
rv1126-spi-nor-tb.config

rv1126-spi-nor-
tiny_defconfig
rv1126-ramboot.config

rv1126-usbplug.config

rk3566.config
rk3566-eink.config

SZffkernel
dtb

N

Bi

1A
B FRRA+SHFA/B

eMMC+DDR3 H#E AL
eMMC+LP3 PLEFF#l
Spi Nor+DDR3 Hj# T
Bl

Spi Nor /NA &

Tt RSN G 5h)
usbplug J5E

T RRA
GRS ElTZS



SZfikernel

rYa) defconfig o
rk3568_defconfig
rk3568-dfu.config
rk3568-nand.config

rk3568 rk3568-spl-spi- Y
nand_defconfig
rk3568-aarch32.config
rk3568-usbplug.config

rk3588 rk3588_defconfig Y

B

JEH oA
% frdfu

FHMLC/TLC/ eMMC

SPI-nand % fISPL
S Hraarch321E =,
X Hrusbplugh&izt

1A

R WRFASFISDKE A N defconfigANF], 15 PASDK I,

9.1.4 Jaahinifs

RKF-A 1IU-Boot RIZIRAAIT, 05 —Lem B .

start.s

/7 LEmINE

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

=> _main
=> stack //
/7 EBE—KE] CHEEaai, Ak—R7IRRE0EA
=> board_init_f: init_sequence_f[]

initf_malloc

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

reserve_video
reserve_uboot
reserve_malloc
reserve_global_data
reserve_fdt
reserve_stacks
dram_init_banksize
sysmem_init

setup_reloc //
/7 LIRS
=> relocate_code //

/7 [EZBrE) CIgERIaat, RE—FI00 K E0HE A
=> board_init_r: init_sequence_r[]
initr_caches //
initr_malloc
bidram_initr
sysmem_initr

initr_of_live //
initr_dm //
board_init //

board_debug_uart_init //
init_kernel_dtb //
clks_probe //

ARMZEHIFHIEHY Low leve LHJ4ATL

e AP CINE TR A%

[soCHylowleve LHJTA1L]
EEImpc Y
UGREddr AR {EE]

MddrREH TR reserve N TE

ffi7EU-Boot H & Hre locHyHiit

fEREMMUFNI/Dcache

Wlaafkof_live

WA dmAEZE
CEawIa, &0dn]
HOiomux, clkiCtE
[(J)#kernel dtb] !
VISR IL R GHR

ICYm3LPU-Boot A% relocation
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regulators_enable_boot_on // PR SERIR

io_domain_init // io-domain#liifk
set_armclk_rate // __weak, ARMEE (SFEHTERATIN)
dvfs_init /7 FEMR A B AE
rk_board_init // __weak, HENEMKFEEHITIH
console_init_r
board_late_init /7 [FAlatedldait]
rockchip_set_ethaddr // ¥ EmacHhik
rockchip_set_serialno // ¥H&serialno
setup_boot_mode // fENT"reboot xxx"@m4,
// 5 loader 5585, recovery
charge_display // U-Boot7iH
rockchip_show_logo // ‘ZJFllogo
soc_clk_dump // TEflclk tree
rk_board_late_init // __weak, HIEMNEMEEHITIIN
run_main_loop /7 DEAmRATE, BHUTRNIGS

9.1.5 Pt

RKV-EHEH AR DGR MA LR T, RE QERTEEME, H220LIR; J5 Msecure-boot
NTERD o JFHL K%

o ctrl+c: A U-Boot i1 TH#i5(;

o ctrl+d: HEA loader 55,

o ctrl+b: HE A maskrom K5I

o cul+f: BN fastboot Hz;

o ctrl+m: FTE bidram/system 15 &, ;

o ctrl+i: fHHEAFZ initcall_debug;

o ctrl+p: TE[ cmdline /5 2;

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

9.2 Kernel J}F &

R RBANFNZ— L W BB, FEE ds MECE, B8R 5P 7y T — L R s &
Ko Kernel fiiASPA 4.4 1EEEE, WAHMEIA T2,

9.2.1 DTS 444
9.2.1.1 DTS HER

FHARA Linux Kernel j& B ETERALE CHELER FAHXHEE, 0 10MUX, BRIARLE/ARE
GPIO, & 12C/SPI B4k AT client IR (5 8. N T ##FFiX M hard code' FY773, Linux5| ABeEH
(Device Tree) HIME SRR ANF IRELEEEH,

Device Tree #(5 rI 2P EG, 180G DTS MIVE, I8 H BHIRTE. disi Ml.des JFXAF, ENEG RIS,
BN dib 19 RIS, USSR, dtb 24 bootloader (41 U-Boot) HNZE| RAM 5N
Hk=iE], I HARRZHIEE NS EUE @4 Kernel space, WAZMENTEEAS dib X, RGN &G R WILA
fto

A EENBUNTHIHE —DHIRT des BUE DA —L55 WA dis AW, SETHEIE dis 1Y
BENBAIMEAGOREN, WEXE, ES2%: devicetree-specificationsflldevicetree-bindings
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https://www.kernel.org/doc/Documentation/devicetree/bindings/

9.2.1.2 FIW—4= i DTS

o QI dts X
Linux Kernel HATZFFZ FE M dts, RK FEEM dts XHAFRT:

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

—& dts S @2 U8 ”soc-board-name.dts”, 41 rk3399-evb-ind-lpddr4-linux.dts.
soc FEHEG S, board_name — % B IRIEMR F22ENK a4,
WERIREIMR 2 — MR, WRFTFE—A dis SXHSRAERETA],

QUSRBEARI T ER A OARRIERAR A5, B 7 i 2 = PR, R DB FRIRE IR
1 dtsi XfF, 1 dts HNHERAFERIBEAESE, FHIEE include "xxx.dtsi™ 523 FH Y BE{FA 4
TEHERK,

I—rk3399-evb-ind—lpddr4—linux.dts

| — rk3399-evb-ind.dtsi

| L— rk3399-linux.dtsi

o fE2K dts A TE B X HY Makefile

--- a/arch/armé4/boot/dts/rockchip/Makefile

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

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

91 Kenrel FYINHZEP] DLE #% make dts-name.img (4l rk3399-evb-ind-lpddr4-linux.img) , BIATAE SO B
boot.img (47 dtb ##z) .

o dts BRI LA

dts WEIERT LA o/c++—FF, JBid#include xxx.dtsi KL S HAMN R dts £dE, dis X
FAR AR E Y desi SXHFRI R A BT B ERIE, U property TEZ dts/dtsi KHFHE X, BRI ERE
9 dts FIE X FTAFILE A S U4 H 85 19 B 2 HUE AE soc.dsi, WIFRHREIXIZEINAE, THREAE dis X
PRI B H status N"okay", RKHANIZIRE, TFEAE dis XFHIREH status 9"disabled"s

/dts-vi1l/;

#include "rk3399-evb-ind.dtsi"
#include "rk3399-linux.dtsi"
&i2s2 {

#sound-dai-cells = <0>;

status = "okay";

3

&hdmi_sound {
status = "okay";

3
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9.2.2 WIEBIHUT & S

\docs\Common\H 5% N3 DIREREHR G AT TR R T A& SCAs, A 22
R IR A ST —DNEAMERT |, KREGEL AT ZIBEI, SH8 LA RIS R SRR T &
$883, F]f£docs/Common RIKHY, HARWiseEE T,
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BiIitE FH* SR
B Audio Rockchip_Developer_Guide_Audio_CN.pdf

Rockchip_Developer_Guide_HDMI-CEC_CN.pdf

Rockchip_Developer_Guide_ HDMI_CN.pdf

Rockchip_Developer_Guide_ HDMI-PHY-PLL_Config CN.pdf
DISPLAY Rockchip_DRM_Display_Driver_Development_Guide_V1.0.pdf

rockchip_drm_integration_helper-zh.pdf

Rockchip_ DRM_Panel_Porting Guide_V1.6_20190228.pdf

Rockchip_ DRM_RK628_Porting_Guide_CN.pdf

|

Si
N

Rockchip_Developer_Guide_Linux_USB_Initialization_Log_Analysis_CN.pdf
Rockchip_Developer_Guide_Linux_USB_Performance_Analysis CN.pdf
Rockchip_Developer_Guide_USB2_Compliance_Test_CN.pdf
Rockchip_Developer_Guide_Linux_USB_PHY_CN.pdf
Rockchip_Developer_Guide_USB_CN.pdf
Rockchip_Developer_Guide_USB_EN.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_RK3399_Developer_Guide_USB_DTS_CN.pdf
Rockchip_RK356x_Developer_Guide_USB_CN.pdf
Rockchip_Trouble_Shooting Linux4.19_USB_Gadget UVC_CN.pdf

USB USB

12C 12C Rockchip_Developer_Guide_I2C_CN.pdf
IOMMU IOMMU Rockchip_Developer_Guide_Linux_IOMMU_CN.pdf

Rockchip_Developer_Guide_SD_Boot_CN.pdf
Rockchip_Developer_Guide_SDMMC_SDIO_eMMC_CN.pdf

MMC MMC

Rockchip_Developer_Guide_Linux4.4_PCle_CN.pdf
Rockchip_RK356X_Developer_Guide_PCle_CN.pdf

PCle PCle

Rockchip-Developer-Guide-Linux-Pin-Ctrl-CN.pdf
Rockchip_Problem_Shooting_Linux_GPIO_CN.pdf

GPIO Pin-Ctrl

. Rockchip_Developer_Guide Power_ Analysis_CN.pdf
FRIR, DhFE Power .p P . Y ) P
Rockchip_Developer_Guide_Power_Analysis_EN.pdf

SARADC SARADC Rockchip_Developer_Guide_Linux_SARADC_CN.pdf

Rockchip_Developer_Guide_Thermal_CN.pdf

i THERMAL , .
Rockchip_Developer_Guide_Thermal_EN.pdf

Rockchip_Developer_Guide_Trust_CN.pdf
Rockchip_Developer_Guide_Trust_EN.pdf

TRUST TRUST Rockchip_RK3308_Developer_Guide_System_Suspend_CN.pdf
Rockchip_RK3308_Developer_Guide_System_Suspend_EN.pdf
Rockchip_RK3399_Developer_Guide_System_Suspend_CN.pdf

Rockchip_Developer_Guide_Linux_AB_System_CN.pdf
Rockchip_Developer_Guide_UBoot_MMC_Device_Analysis_CN.pdf
U-Boot U-Boot Rockchip_Developer_Guide_UBoot_MTD_Block_Device_Design_CN.pdf
Rockchip_Developer_Guide_UBoot_Nextdev_CN.pdf
Rockchip_Introduction_UBoot_rkdevelop_vs_nextdev_CN.pdf

Rockchip_Developer_Guide_Linux_ WDT_CN.pdf

M WATCHDOG
Rockchip_Developer_Guide_Linux_WDT_EN.pdf

Rockchip-Clock-Developer-Guide-RTOS-CN.pdf

Clock #hPCE CRU . o
Rockchip_RK3399_Developer_Guide_Linux4.4_Clock_CN.pdf
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Rockchip_Developer_Guide_DS5_CN.pdf
JTAG GDB&H, DEBUG Rockchip_Developer_Guide_GDB_Over_ADB_CN.pdf
FHYAT Rockchip_Developer_Guide_OpenOCD_CN.pdf

Rockchip_User_Guide_J-Link_CN.pdf

Rockchip_Developer_Guide_ CPUFreq_CN.pdf
CPU/GPUEHIFH DVES Rockchip_Developer_Guide_CPUFreq_EN.pdf
LR Rockchip_Developer_Guide_Devfreq_CN.pdf

Rockchip_Developer_Guide_Devfreq_EN.pdf

Rockchip_Developer_Guide_Linux_ GMAC_RGMII_Delayline_CN.pdf
Rockchip_Developer_Guide_Linux_ GMAC_RGMII_Delayline_EN.pdf
DAK O i 2 GMAC Rockchip_Developer_Guide_Linux_GMAC_CN.pdf
Rockchip_Developer_Guide_Linux_GMAC_Mode_Configuration_CN.pdf
Rockchip_Developer_Guide_Linux_ MAC_TO_MAC_CN.pdf

GPIOHJF IR I0-DOMAIN Rockchip_Developer_Guide_Linux_IO_DOMAIN_CN.pdf

Rockchip_Developer_Guide_Power_Discrete_ DCDC_EN.pdf<br/
Rockchip_RK805_Developer_Guide_CN.pdf
Rockchip_RK808_Developer_Guide_CN.pdf
Rockchip_RK809_Developer_Guide_CN.pdf

PMICHL&E T | ) )
PMIC Rockchip_RK816_Developer_Guide_CN.pdf<br/

DCDC
Rockchip_RK817_Developer_Guide_CN.pdf
Rockchip_RK818_Developer_Guide_CN.pdf
Rockchip_RK818_RK816_Developer_Guide_Fuel_Gauge_CN.pdf
Rockchip_RK818_RK816_Introduction_Fuel_Gauge_Log_ CN.pdf
Rockchip_Developer_Guide_Linux_ PWM_CN.pdf

PWM PWM
Rockchip_Developer_Guide_Linux_PWM_EN.pdf

. — Rockchip_Developer_Guide_Linux_SPI_CN.pdff
Rockchip_Developer_Guide_Linux_SPI_EN.pdf
— Rockchip_Developer_Guide_ UART_CN.pdff
B IS UART _p P ] P
Rockchip_Developer_Guide_UART_EN.pdf
9.2.3 GPIO

Feén RK3399/RK3399Pro 24t 5 41 GPIO(GPIO0~GPIO4)3E 122 4, A GPIO # A LA 1EFRIT,
GPIOO0/GPIO1 A] AME N RGMAEER, FifA GPIO #n] AR E v EHisE Thi, P GPIO EK I\ i
A, GPIO [IRENRE IR DARCE,, X T IRFRE LAY GPIO BR dts BHIRY GPIO HIX KR, Filan
GPIO4C0, HBZA R dts B A %2 “gpio4 167, [K’) GPIO4A FH 8 I pin, GPIO4B 4 8 4 pin, DA
I ERE c0 OFLE 16, o1 AELE 17, DASEHE; GPIO 1Y #HFHiE2% <sbk>/docs/Common/Pin-
Ctr1/Rockchip_Developer_Guide_Linux_Pinctr1_CN.pdf .

9.2.4 CPU, GPU, DDR Hi%{&%

DVFS (Dynamic Voltage and Frequency Scaling) #IZASHEMERFTT, 2 —FhS2i iy MR 152
Ko HHEG 4.4 NEHZHEF DVFS BIBELE CPU. GPU, DDR, CPUFreq 2T RE EXN—EZFE)
YA CPU AR R AYHEZEREAY, EREARAIFEIL CPU AYLIFE, RN CPU HITERE, CPUFreq 1@
R FER SRS, e — N EIERRMECPU (£, HATRIPIAZRARHE T DR TLRPER -

o interactive: FRHE CPU SESNATHHIMIE;
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o conservative: PR5FIRME, BTSN FIHE;

o ondemand: R#E CPU FAEHZNSEMIFLE, Lt interactive TRIE M 12;
o userspace: FIF HOCRBEHENFE, RARGASHNHEE;

« powersave: MIFEILSE, WRZIRILEIERINE;

o performance: TEREILSE, MGECRINRIGE MR EE;

VAR INRE BB, 153% <SDK>/docs/Common/DVFS/ H & F34%, ARM/GPU/DDR 7336 X} i
AR, I DUEIS ADB & TH e, XM ARE O HSW R :

CPU/MZ%: /sys/devices/system/cpu/cpu@/cpufreq/
CPUKRE:: /sys/devices/system/cpu/cpu4/cpufreq/
GPU: /sys/class/devfreq/ff9a0000.gpu/

DDR: /sys/class/devfreq/dmc/

X H SR NEI R A

o available_frequencies: ‘B RSZIRFIISIR

e available_governors: =2 IRFHYASAT R I
o cur_freq: T/RYEIHER

e governor: 7 Fij YRS S IG

o max_freq: TR RS AEHIIR

o min_freq: ‘ToRYATRAKAEHIATAIR

PA RK3399/RK3399pro GPU Ml TEMIRIE, IMFEUIT:
BB FFRLEATAR

cat /sys/class/devfreq/ff9a0000.gpu/available_frequencies
DAL SR -

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

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

9.2.5 A E

RK3399/RK3399Pro ;&1 [ ARM A1 GPU & 7rAlH B i ey, 7 DASEH 542 CPU #1 GPU iR
[, FfiEi Bk CPU 1 GPU BYAI M H] CPU A1 GPU AUIRSE, &A= AR T R R
ARIERS N R EERIEARE], BT DUBEIT dts ARAYAN N AL B TIE M R EIR I 2 CRIE R

=,
H -
BRI R R
&threshold {
temperature = ; /* millicelsius */

3

BRI R
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&target {
temperature ; /* millicelsius */

}i

BRI RARE :

&soc_crit {
temperature ; /* millicelsius */

}
P L P S LI -

&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";

}

B BRI R PIZ% <SDK>/docs/Common/THERMAL H 3% RAHZESIAY,
9.2.6 LPDDRA4 fit &
DDRHVEC B 1HAHRI 2% <SDK>/docs/Common/DDR H 3% NHZEXAY,

RK3399Pro {# ] LPDDR4 [ dts AL B 1523 S f4: arch/arm64/boot/dts/rockchip/rk3399pro-evb-Ip4-v11-
avb.dts, FFIZSCHFHRITRIR 3 N s DL R 7 i des HHBIAT :

&dfi {

status = "okay";
3
&dme {

status = "okay";

center-supply = <&vdd_center>; //jX F T E% RS R FE R E
upthreshold = <40>;
downdifferential = <20>;
system-status-freq = <
/*system status freq(KHz)*/
SYS_STATUS_NORMAL 856000
SYS_STATUS_REBOOT 416000
SYS_STATUS_SUSPEND 416000
SYS_STATUS_VIDEO_1080P 416000
SYS_STATUS_VIDEO_4K 856000
SYS_STATUS_VIDEO_4K_10B 856000
SYS_STATUS_PERFORMANCE 856000
SYS_STATUS_BOOST 856000
SYS_STATUS_DUALVIEW 856000
SYS_STATUS_ISP 856000
>
vop-pn-msch-readlatency = <
/* plane_number readlatency */
00
4 0x20
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vop-bw-dmc-freq = <
/* min_bw(MB/s) max_bw(MB/s) freq(KHz)
763 1893 416000
3013 99999 856000 \

>

auto-min-freq = <0>;

}i

&dmc_opp_table {

compatible = "operating-points-v2";

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

3

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

}

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

3

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

3

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

}

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

3

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

3

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

+

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

}

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

}:

*/



3

XEFEERNE:

LPDDR4 A THSHF 416M 1 856M PRSI R, HAMANZR LMY disabled, Al AANSR % F 24 A Rl — 4
dts >K3Z#F LPDDR4 FIHASS A DDR, NHAM2EAY) DDR Wi A 416M F1 856M R, LN IESS
AL EZRIAIT S DDR Z5I6E, LPDDR4 FIZSSRINREN R AR A BRI, JREWR:

o YN LPDDR4 FHEASNINEE, NIFEE 4 buffer 3 sram A, RK3399Pro [ sram Z¥ AR, ]
FZ3 A 128k, H R ELLS BN S A S [E08 32k, A ARG SR _EIR A R ER2 HRE2
(32k22, A FEESREBAIFESD , BEZHAE RO, BRIV DA B R
AN, AEXHAEAT BRI TR SRR R Kbuffer K/, QNS A 28 A A R AR B 3 KbufferfN 1452
R, FEEUSB F-RHTARMHdma, FTPARTERGREEAN, Wi, ATbE2MEF (B
hdmi, spdif. i2s R OIRAE ) M EZA usb B+,
o UNRFEE LPDDR4 484, NIFFEZ buffer 22| sram 1, IHHRGTRZ HEESF 2 A F,

THIZHIRUN R 7T IR AT E -

dts FPERIN sram 5 A

/* first 64k(0xff8c0000~0xff8dOEEO) for ddr and suspend */
iram: sram@ff8doeee {

compatible = "mmio-sram";

reg = ; /* 128k */
}

REDRE R 7 i dts 5 T dram 19 R

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

i

o WIRATEE LPDDR4 Y847, T LPDDR4 40 2 N RERE], Kt RFHE 3 NMA LA+,
FTHER[F] LPDDR4 [ZEHR, BITEXS B =5 Y dts H44 dmc 719 53 disable, 40 FFR:

&dmc {
status = "disabled";

i

5o, FREWRAEPNRZ AR a2 M :
fIER dis FRAGNRECE :

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

compatible = "mmio-sram";

reg = ; /* 128k */
3

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

3



9.2.7 SDKHL &

IR ERVIAR] PAZ%  <sbK>/docs/Common/MMC H 5% FHEZESCRY,
LR AN RK3326/RK3399PRO (1 UARTdebug 5 sdcard EH, ZRINECE 2FTHdebug, WNERE A
F sdcard T4 NACE

&fiq_debugger {
status = "disabled";
pinctrl-0 = <&uart2a_xfer>;
3
&sdmme {

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

}i

9.3 Recovery J&

9.3.1 il At

Recovery Ll %, F{LlAndroidfJRecoveryHIREH &, FEAEHZIEBRH P EIRN RSN,

LinuxH'Recovery # U2 TE 5 2 —"Recovery73 X, %77 X Hikernel+resource+ramdisk 1%, FZH
THESRE u-bootE AR Emiscs X FE AT FER AW 225 | S R Gt 2 Normal RSEIEZRecovery 7
%, BT RGN AT PARecovery B FURELRUE AR A 52 26V, B A PO g b, S Hdse, A2
IRREAREEHA T

9.3.2 iRk

AT B2 T /5 debug

buildroot/output/rockchip_xxx_recovery/target H 5% | fill g8 — g S £ .rkdebug,
touch .rkdebug

Recovery B HAKAYT log 1EE LTHFTEIHIK, HAb—M 2@l &% userdata/recovery/Log X

B Z Recovery & YK, 2% S0R%/docs/Linux/Recovery/Rockchip_Developer_Guide_Linux_Recovery_CN.pdf

9.4 Buildroot J} %

RockchipC &ML EF AL &, BSPRCEMASHRIRITR, J7% T EFIEH,
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9.4.1 A BIBEE

source ./envsetup.sh (config_name)

config_name FJ DAsource ./envsetup.sh¥!| i3k, 4 BART- G %1%,

9.4.2 fmFEHI RS

EIFRIFE R, % FOREA] DA9R1FE — N package, ‘EF % Zconfig, build, install =&B5r2H kK

make <package>-reconfigure
make <package>-rebuild
make <package>-reinstall

T AT
make <package>-dirclean

YRi¥BuildrootZASt, E#ZmakeR[IR]

make

9.4.3 JF AR

H>packagel T &, AIPAZ% <SDK>/buildroot/package/* , H:Hpackage/rockchips&Rockchip T4
tH>%package.

9.4.4 SEHIH I

2% /buildroot/configs/rockchip* Ft B 2%, &) BT E I &

buildroot$ tree configs/rockchip/
— audio.config

— audio_gst.config

— base.config

— base_extra.config

— benchmark.config

— bt.config

— busybox.config

— busybox_minimal.config
— camera.config

— camera_gst.config

— chromium.config

— debug.config

— gdb.config

— gpu.config

F— gpu_dummy.config
— kernel.config
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— network.config

— network_only_eth.config
— npu2.config

— ntfs.config

— powermanager.config
— recovery.config

— recovery_base_nvr.config
— rk3308.config

— rk3308_aarch64.config
— rk33e8_arm.config

— rk3326.config

— rk3326_aarch64.config
— rk3326_arm.config

— rk3399.config

— rk3399_aarch64.config
— rk356x.config

— rk356x_aarch64.config
— rk356x_arm.config

— rk3588.config

— rk3588_aarch64.config
— rknn_demo.conf

— tee_aarch64_v2.config
— test.config

— tinyrootfs.config

— video_gst.config

— video_gst_rtsp.config
— video_mpp.config

— weston.config

L— yx.config

9.4.5 10 M FH

BuildrootERIA SZ£F Weston SRIIIAE PAN —2E Demo, 41 FE:
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IXLE Weston N FHAR ML T — L ELAHTHAE, @Termial, LaunchersBit®, Chromium{liaesy, BELHIR, £
FEAS, GPU, FArFdemo, 41755 2 Demor] LA /etc/xdg/weston/weston.ini.d/02-desktop.ini FCE 7SN
LTS

TR BETHIREZSUDEFERIRNG, FERAUSRAR, T /EBuildroot
QT/Enlightenment/Minigui 5 UIf§ 325, Rockchip B /7 AMGEST 238, TSR0 26 = J7 %R

9.4.6 I P IS

A root
2519 rockchip

9.4.7 Weston JF %

Weston g Wayland T 5 B R Y B 77 2% LB, Rockchip Buildroot SDK Y T/~ AR 55 BRI 8 F Weston
10.0.0 drm/i5 %o

Buildroot SDKHWestonfJBC & /7 2A DU R JLAf:
a. BZ%

Bl 5 BliWestonBf i 2> iy 248, lweston --tty=2, i /etc/init.d/S49weston, X SDKACHSHAE N

buildroot/package/weston/S49weston
b. weston.inifit & S

T /etc/xdg/weston/weston.ini M /etc/xdg/weston/weston.ini.d/ N F.ini SCAE, X M. SDKACHS A7 B 40 :
buildroot/board/rockchip/common/base/etc/xdg/weston/weston.ini

27 https:/fossies.org/linux/weston/man/weston.ini.man
o FIFRINE LR

RIS A B — %% B 1E /ete/profile.d/weston.sh, X N SDKAXALHN &M :

buildroot/package/weston/weston.sh.
BASHCE S

AT drm/5 Vi T RE)EE, Buildroot SDKHHWestonte it — L3178 ML B S #f, BAIARRIE
J/tmp/.weston_drm.conf, F] PUEII AR EWESTON_DRM_CONFIGHSE,

e. udev rules
Weston i N IR & IR 2L B T S # idudev rules,

EKB[ 23 Weston & SCFY
<SDK>/docs/Linux/Graphics/Rockchip_Developer_Guide_Buildroot_Weston_CN.pdf

9.5 Debian JJ- %

Rockchipf2ft T X Debian 10/11#3#F, BT XN EREN, RGHE T LinarohkR A, #I1—LEE AN
B SZ 45, ©fElibmali, xserver, gstreamer rockchip¥$package, 1X%Epackagesi@iddockertd E4miH
Xdebfd, fF/¥FE/debian/packages/*,
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Dockerfs % %deb packageZ ¥ X%
<SDK>/docs/Linux/ApplicationNote/Rockchip_Developer_Guide_Debian_Docker_EN. pdf

Debian/T % 1425

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

9.6 Yocto JF &

HZERIZ2: hitp://opensource.rock-chips.com/wiki_Yocto

9.7 ZUMAIT K

J# It gstreamer/rockit>k fErockchip - & L fftmultimediaf A&

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

vpu_service: Kz
mpp: rockchip¥&MMMGw RS R, A S E mpp iy
gstreamer/rockit: Xt#ZappMIdH:

Hifirockchip linux}& FH SDKEE L 72 solution /& 5 T-gstreamer (Y, fifi FH gstreamer 4742 1T ALLER /5
fERE T pipelinef 77 R TEEERB AN, IMPDANIXEERN o WIFRE T rockitE filFT & Al ZF rockitAH I & A
XY,

BIRGERIZ%
/docs/Linux/Multimedia

I— Rockchip_Developer_Guide_Linux_RKADK_CN.pdf

I— Rockchip_Developer_Guide_ MPP_CN.pdf

|— Rockchip_Developer_Guide_ MPP_EN.pdf

|— Rockchip_Developer_Guide_RGA_CN.pdf

|— Rockchip_Developer_Guide_RGA_EN.pdf

— Rockchip_FAQ RGA_CN.pdf

— Rockchip_FAQ RGA_EN.pdf

I—— Rockchip_Introduction_Linux_Audio_3A_Algorithm_CN.pdf
I— Rockchip_Introduction_Linux_Audio_3A_Algorithm_EN.pdf
|—— Rockchip_User_Guide_Linux_Gstreamer_CN.pdf

I— Rockchip_User_Guide_Linux_Gstreamer_EN.pdf

L— Rockchip_User_Guide_Linux_Rockit_CN.pdf

9.8 Grahpics 7%

Rockchip LinuxF- & fGraphics, & FIDRMAIDMA-BUFFJARM Linux*F-&., t#HE, BN, f£E
THZRHAT RGO R IR S, ATDAIAIRZIEAN:, WARZEMRIENTR, HIFHEET
Rockchipf

BRI NARMIRHIERC - 6. HEkRR, R2 ANRRBMBIX NS, SEhR N R TR E— >
2, HEZERIA] LAZ# Rockchip wikifl N H A%,
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<SDK>/docs/Linux/Graphics/

— Rockchip_Developer_Guide_Buildroot_Weston_CN.pdf
— Rockchip_Developer_Guide_Buildroot_Weston_EN.pdf
— Rockchip_bDeveloper_Guide_Linux_Graphics_CN.pdf
L— Rockchip_Developer_Guide_Linux_Graphics_EN.pdf

9.9 M %

SDK' FH . Fl & Weston, EFL. ROSFN T4, 7% /docs/Linux/Graphics/ApplicationNote H 3% 3%

9.10 ‘ZEALHIF &

5% <SDK>/docs/Linux/Security HF N XY
9.10.1 SecurebootZ 2)3))

ZRI\SecurebootZ & BHNEEITE, G, BRIEDEIUT:
« BoardConfigh il £ AH AL E

diff --git a/rk356x/BoardConfig-rk3568-evbl-ddr4-v10.mk b/rk356x/BoardConfig-
rk3568-evb1-ddr4-v10.mk

index 6282827..6d050d7 100644

--- a/rk356x/BoardConfig-rk3568-evbl-ddr4-v10.mk

+++ b/rk356x/BoardConfig-rk3568-evbl-ddr4-v10.mk
@@ -60,3 +60,6 @@ export RK_MISC=wipe_all-misc.img

export RK_DISTRO_MODULE=

# Define pre-build script for this board

export RK_BOARD_PRE_BUILD_SCRIPT=app-build.sh

+REALDIR="dirname $(readlink -f ${BASH_SOURCE[0]})"
+source ${REALDIR}/BoardConfig-security-base.mk

o FHEFBSIFIELZEME, WRMEBEA L, Iodmvidietrs NS H ] 7 dnvieis)
o HE ./build.sh TRIRIFRGEVIEH, B8

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

$ ./build.sh createkeys

$ ./build.sh

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

EURPC rootiZERE N8| “u-boot/keys/root_passwd"
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$ ./build.sh

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

CONFIG_BLK_DEV_DM
CONFIG_DM_CRYPT
CONFIG_BLK_DEV_CRYPTOLOOP
CONFIG_DM_VERITY
CONFIG_TEE

CONFIG_OPTEE

PIRZEN AR SR L B

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

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

CONFIG_FIT_SIGNATURE
CONFIG_SPL_FIT_SIGNATURE

u-boot FINFHRECE :

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

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

ERROR: Running check_security_condition failed!

ERROR: exit code 255 from line 982:



buildrootZSIIAHCECE :

buildroot$ git diff

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

index 6cdd795c64..5244694c7d 100644

--- a/configs/rockchip_rk3568_defconfig

+++ b/configs/rockchip_rk3568_defconfig

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

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

PR

FYIZIREE No module named Crypto.Signature , XE&HMKEHZEpythonE EESE
B, AT R RIA]

pip uninstall Crypto

pip uninstall pycrypto

pip install pycrypto

2. #HHIGREEIR: ModuleNotFoundError: No module named 'Cryptodome’

Tk TN EiEZEpythonfl: pip3 install [--user] pycryptodomex

o KUERIINHE, ZEH— MR rpmbUNLER. WIRAEREHE A M key, fU25eHNLES BEAINE
key, UNSRHLZRME key ITA 19 FE NN Hkey NF], L EBNRIK

o % key &irpmbXIH, RFIEEE, WHRMEkey N —FE, SEERRMENEKN, TR
buildroot/board/rockchip/common/security-ramdisk-overlay/init.in *HY
FORCE_KEY_WRITE=truef]JF, &l Hrkey

Bk 22

o Linux secureboot X I & 1575
<SDK>/docs/Linux/Security/Rockchip_Developer_Guide_Linux_Secure_Boot_CN.pdf

o TEE JFA+$8F <SDK>/docs/Linux/Security/Rockchip_Developer_Guide_TEE_SDK_CN

9.11 WIFI/BTH %

Z:# /docs/Linux/Wifibt H 5%~ 2k

10. SDK ik,

10.1 % B RockchipE 7 EIA

rockchip_test8EARIIRE. [E 1. FAPEREAR I

root@linaro-alip:~# /rockchip-test/rockchip_test.sh

cpu test: 1 (cpufreq stresstest)
ddr test: 2 (memtester & stressapptest)
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gpu test:
npu test:
auto reboot test:

3 (use glmark2)
4 (npu2:rk3588)
5 (reboot tests)
suspend_resume test: 6 (suspend & resume)
nand power lost test: 7 (S5 stress tests)
flash stress test: 8 (flash tests)

9

audio test: (audio tests)

recovery test: 10 (default wipe all)

bluetooth test: 11 (bluetooth on&off test)

wifi test: 12 (wifi on&off test)

ethernet test: 13 (ethernet tests)

camera test: 14 (use rkaiq_demo)

video test: 15 (use gstreamer-wayland and app_demo)
chromium test: 16 (chromium with video hardware acceleration)

hardware infomation: 17 (to get the hardware infomation)

R Rk R R Rk S i S R O

please input your test moudle:

10.2 Benchmark iz

— L AWK 258, RN T

<SDK>/docs/Linux/Profile/Rockchip_Introduction_Linux_Benchmark_KPI_EN.pdf

10.3 Rockchip BHHIH: ) i

TRt — L H AR RERN T D MR 775, S SASh T

<SDK>/docs/Linux/Profile/Rockchip_User_Guide_Linux_Software_Test_ CN.pdf

11. SDK ik

11.1 ADBT.H

11.1.1 BER

o JBITI%EN shell (A417)

o ETRRIIAR SIS B U ] A

o RIS Z A &/ NECH

o AMMZ T Debian 55

o ADB B—MEin— R4, EPREFimEERIEPC, IRSSA%UMEDebian ALK
WLESEE L, ARIEPCIEREDebiani& &1 /7 2R, ADB A] DA AHiZE:
WMz ADB: FHUEII AL/ LML (F— /M) EZE|ISTBIR S
USB ADB: FHUET USB L& EISTBIN
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11.1.2 USB adbfi f 581

USB adb f# 6 AR :

o HFFFUSBOTG H
o AR R N
o HXFFNIEZ - MRE, RAFERZDES
ERRUTR
MR AERERY), 12177adb devices”di %, R T TRHIANTFYIS, FoREZRI,

11.2 R5tlogls B H 3R

log(& B &8RS HEKEEinfo H SR R, F ZloglE BATT:

/info/

— clk_summary -> /sys/kernel/debug/clk/clk_summary
— cmdline -> /proc/cmdline

— cpuinfo -> /proc/cpuinfo

— device-tree -> /proc/device-tree

— diskstats -> /proc/diskstats

— dma_buf -> /sys/kernel/debug/dma_buf
— dri -> /sys/kernel/debug/dri

— fstab -> /etc/fstab

— gpio -> /sys/kernel/debug/gpio

— interrupts -> /proc/interrupts

— iomem -> /proc/iomem

— kallsyms -> /proc/kallsyms

— log -> /var/log

— meminfo -> /proc/meminfo

— mountall.log -> /tmp/mountall. log

— os-release -> /etc/os-release

— partitions -> /proc/partitions
pinctrl -> /sys/kernel/debug/pinctrl/
rkcif-mipi-1lvds -> /proc/rkcif-mipi-1lvds
rk_dmabuf -> /proc/rk_dmabuf
rkisp@-vir@ -> /proc/rkisp0@-vir0
slabinfo -> /proc/slabinfo

softirqs -> /proc/softirqgs

version -> /proc/version

[TTTTTTT

wakeup_sources -> /sys/kernel/debug/wakeup_sources

11.3 KRR T 2

11.3.1 Buildroot

make legal-info


af://n1894
af://n1903
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af://n1907

11.3.2 Debian

R 2% ) A

licensecheck --check '.*' --recursive --copyright --deb-fmt \
--lines O * | /usr/1lib/cdbs/1licensecheck2dep5

F IR LA R RRAANL T /usr/share/doc/*/copyright
11.3.3 Yocto

F IR ELAH SRR BAN. T build/tmp/deploy/licenses/*/recipeinfo

12. JFF

12.1 github

Rockchipf#E € FEH-Jirockchip-github,

12.2 wiki

Rockchip% FHFfrockchip-wiki

12.3 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

13. H U (FAQ)


af://n1909
https://wiki.debian.org/CopyrightReviewTools
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https://github.com/rockchip-linux
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13.1 AN Y Rl SDK IR AR R 50/ PR AR ?

A] PUEIS /info/ H S8R /etc/os-release FREUHCAEE, Hean

root@rk3588:/# cat /etc/os-release

NAME=Buildroot

VERSION=1inux-5.10-gen-rkr3.4-48-gbod2bfa6

ID=buildroot

VERSION_ID=2021.11

PRETTY_NAME="Buildroot 2021.11"

BUILD_INFO="wxt@ubuntu-191 Wed Nov 23 09:17:44 CST 2022 -
/home/wxt/test/rk3588/buildroot/configs/rockchip_rk3588_defconfig"
KERNEL="5.10 - rockchip_linux_defconfig"

13.2 SDK % i3HH 5 fin] i

13.2.1 repo S35 W)

repo sync -c EHIIERER No module named formatter JX/NHH TS T FHHThR A python,
Etllpython3.8+5E 2R FR T formatter, X AMSDK1Grepohft A K |H S5, iXFH I HE T Hrrepohft A Lhani@idan =~
73 gk

$ cd .repo/repo/
$ git checkout origin/stable

XN repolE2022fiA, BRikmaster 2202034 . & repo init TAERHEREIN - - repo-
rev=stable RUJHEHThkArepo.

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

-u ssh://git@www.rockchip.com.cn/1linux/rockchip/platform/manifests -b linux -m \
rk3588_1linux_release.xml

13.2.2 BuildrootZii% v 8

IR —LEMZE IR A, T8 buildrootdm IR, FTLABEFH DU 75 IR g :
PEdIER, U249 a] DR AT A E buildrootH, /D TEUNTH], 42 S iEaies,

Fbdnrk3588 linux sdk A PUX A B8 idL H 5% :

$ cd .repo/manifests
$ rk3588_linux_release.xm XN F&ek:

diff --git a/rk3588_linux_release.xml
b/rrk3588_1linux_release.xml

index 5082dea..626f094 100644

--- a/rk3588_1linux/rk3588_1linux_release.xml
+++ b/rk3588_1linux/rk3588_linux_release.xml
@@ -14,6 +14,7 @@
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+ <project name="1linux/buildroot/dl" path="buildroot/dl" revision="next"/>

$ cd -
$.repo/repo sync -c

13.3 Debianff ¢ ) 8

13.3.1 i#%" noexec or nodev" [}

noexec or nodev issue /usr/share/debootstrap/functions: 1line 1450:
..../rootfs/ubuntu-build-service/buster-desktop-armé4/chroot/test-dev-null:
Permission denied E: Cannot install into target '/rootfs/ubuntu-build-
service/buster-desktop-armé4/chroot' mounted with noexec or nodev

DTS Ik

mount -0 remount,exec,dev XxX

(Hrxxx BLEHZRERE, REEHRF)

HIMNFICAIBR H AR, SR RHRIERTUR ext2/extd KRR,

13.3.2 F#%"Base Debian" < [n) {5

o HIT %1% Base Debian 752175 A [EANR, 7 FE A & 5 TR E AN s, 288 IR #8 I 1E i
Debian f#H live build, B IRMSCA E A AT DUXFERCE :

32 ARGt

+++ b/ubuntu-build-service/{buster/bullseye}-desktop-armhf/configure
@@ -11,6 +11,11 @@ set -e

echo "I: create configuration"

export LB_BOOTSTRAP_INCLUDE="apt-transport-https gnupg"

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 \

64 RSt
--- a/ubuntu-build-service/{buster/bullseye}-desktop-armé64/configure
+++ b/ubuntu-build-service/{buster/bullseye}-desktop-armé64/configure
@@ -11,6 +11,11 @@ set -e
echo "I: create configuration"
export LB_BOOTSTRAP_INCLUDE="apt-transport-https gnupg"
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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" \

+ 4+ + + o+

--mirror-binary-security "http://mirrors.ustc.edu.cn/debian-security" \
--apt-indices false \

--apt-recommends false \

--apt-secure false \

QIR HEABMLE IR A ANRE R, AR ERRIE D B LA AL, BAESATH R EEPT N — 2P
ko

13.3.3 i 1R S BUEB devil B )8

Fean i BX A askpass command or cannot use one

5 R A AT RE R I A R R 1RE (CTRL+C) |, SR EmHH#ER, fLo@Edm ™RIBS

sudo -S umount /dev

13.3.4 ZRHER S B/ deviliH5 )8

Fan i BX Al sudo: unable to allocate pty: No such device

SRR RTRE R i AR 2 kR, SRR, ATbhEdm R EE:

ssh <HF%>@<IPHbilE> -T sudo -S umount /dev -1

13.3.5 BABEBERGH KGR

13.3.5.1 W& R GiDebianhii A ?

root@linaro-alip:~# cat /etc/debian_version
11.1

13.3.5.2 Wifn| &5 F Debian iR 1 X 1138 )& Wayland?

EX11R5: L

$ echo $XDG_SESSION_TYPE
x11

f£Wayland &4t

$ echo $XDG_SESSION_TYPE
way land


https://eyun.baidu.com/s/3bqwrvo7
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13.3.5.3 WA B RS 55 X &

root@linaro-alip:~# parted -1

Model: MMC BJTD4R (sd/mmc)

Disk /dev/mmcblk@: 31.3GB

Sector size (logical/physical): 512B/512B
Partition Table: gpt

Disk Flags:

Number Start End Size File system Name Flags
1 8389kB 12.6MB 4194kB uboot

2 12.6MB 16.8MB 4194kB misc

3 16.8MB 83.9MB 67.1MB boot

4 83.9MB 218MB 134MB recovery

5 218MB 252MB 33.6MB backup

6 252MB 15.3GB 15.0GB ext4 rootfs

7 15.3GB 15.4GB 134MB ext2 oem

8 15.6GB 31.3GB 15.6GB ext2 userdata

13.3.5.4 &G tHPlssh.service IR 55 5

JXJ&Debian108% F HATFAE KA /etc/rc.local FRANAAT :

#!/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
# else ssh service start in dpkg-reconfigure will fail
systemctl stop ssh.socket]||true
dpkg-reconfigure openssh-server

fi

H OH OH OH H H OH OH O H W OH H*

exit 0

13.3.6 Debian11 baseflZiiEA T

RIBEZALN TR

W: Failure trying to run: /sbin/ldconfig
W: See //debootstrap/debootstrap.log for details
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FHERPCHkernel iR AES.10+, IXJEIHIIQEMUTFEE N bug. fRIRTT 5T ERF:
o PCH I ARA T 2 5.10+ 75K,
K& PCIRZIRA

cat /proc/version
Linux version 5.13.0-39-generic

o HHT ARSI Igemu

2% gemu,

13.3.7 Debian deb Ui, Bk, HEHFTR A

GRERIR ZABAE IR Yo deb_BIERCEEHHT 0L, 75 7R40 B

#ipE AP E s Elextract HR R
dpkg -X xxx.deb extract/

#iAE H AR IH{S Bextract /DEBIAN/ R:
dpkg -e xxx.deb extract/DEBIAN/

HE BT EXXX

# BRI A BT B4 fdebfl
dpkg-deb -b extract/ .

13.3.8 Debianl{rf 3§ illswap 73" [X.

URFRYIFENAF AL RN R, 5T DU IDebianfSswapEINAE 3 X, DA 5T/ THIRE A,
Ean @l — 2GR LN

o AE—"swapXff

cd /opt

mkdir swap

dd if=/dev/zero of=swapfile bs=1024 count=2000000
# countfREMZK/D, XEE2G,

o JUSIFERA N swap ST
sudo mkswap swapfile
o MiHswapff

swapon /opt/swapfile

I :
swapoff /opt/swapfile


https://launchpad.net/~canonical-server/+archive/ubuntu/server-backports
af://n1995
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FHVEaNE BaHERE, 7] DHEERINE etc/fstab >
eg : /opt/swapfile swap swap defaults 0 0

o RIERAEX

root@linaro-alip:/opt# free -h

total used free shared buff/cache available
AT : 1.96i 390Mi 91Mi 75Mi 1.56i 1.46Gi
R 1.96i 0B 1.9Gi

e =h

13.3.9 Debian®f — X H ¥ RGL 2 H b ok 55

J8 FDebiany T 3 &R, Jete/init.d/rockchip.sh 55— R 8 sh{S I, 2ARIE S 23 & E 56, bban
libmali isp¥packages. %3558 /52 8 8 TonARSS. tn S22 I H n] DURENHIVEBASAS RHEAC BIX oy 22
SERAT,

13.3.10 Debian' ' libGLAH % dri.so ¥ i H 55 ) 8

ERE T 24N T

o EGL ZIARM F4 L OpenGL #4F x window system 4 €, ZHREEA(T x86 R glx /&,

o T Xorg {# A Driver modesettings BRINZX/NZK libglx.so (FEH glx ' SFECELLIHE TN glx FREH
M JEEI), libglx.so SHER ARG A dri SEFIE, {HJE Xorg 2D NIEZEHZET DRM L,
FEARSIE dri B, ATRARZNEFEA, libglx.so 2R G NHIEEIR,

(EE) AIGLX error: dlopen of /usr/lib/aarch64-1linux-gnu/dri/rockchip_dri.so failed

RN RGUBATIRA RN, AFREALE,
ETRIMAER, FENHEERES, MaE&EW TR, AHGH, XN HIBIT ARG SR,
1ibGL error: unable to load driver: rockchip_dri.so

1ibGL error: driver pointer missing
1ibGL error: failed to load driver: rockchip

13.3.11 Debian*P B 24BN BbR B EA H i K

o NI EIER

RAB0 Nlog:

root@linaro-alip:~# dmesg |grep cursor

[ 2.062561] rockchip-vop2 fe040000.vop: [drm:vop2_bind] Clusterl-win®@ as
cursor plane for vp@

[ 2.062669] rockchip-vop2 fe040000.vop: [drm:vop2_bind] Cluster®@-win® as
cursor plane for vpl

o modetestilliIXEE2EE ik


af://n2017
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102 (0] 0 0,0 0,0 0 OX00000002
formats: XR30 AR30 XB30 AB30 XR24 AR24 XB24 AB24 RG24 BG24 RG16 BG1l6 YUO8 YU10
YUYV Y210
props:
8 type:
flags: immutable enum
enums: Overlay=0 Primary=1 Cursor=2
value: 2

o & Fsummary/2 & A A ERE R
root@]linaro-alip:~# cat /sys/kernel/debug/dri/0/summary |grep 64x64

WSR2, B 515 R E N /var/log/drm-cursor.log 21 H 7,

13.4 LinuxfEA5AH % ) 8

13.4.1 s R, HEHMBIEMER, ZEAMR

A DA fpsdisplaysink A\ =iz, R SMEREZTIHENE, 7 DUBTEE
smem%%&,KﬁﬁnTuﬁFAHmo%ﬁ&ﬁuﬁF@#iﬁﬁ@,mmomm>

/sys/module/rk_vcodec/parameters/mpp_dev_debug

13.4.2 gst-launch-1.0 {7845 LA P Y i 2
A DA#FH v4l2src 481, 4 gst-launch-1.0 v412src ! autovideosink
13.4.3 JF)ii AFBC Jaffmim i BiEls), ZEARR

HH S — RS2 ddr AR, AIAZEREE RSN, B T Borrrscis X, &
BT EARE R, FEOERENFESILES, AR AR, FEMRHAM7 gEian
rga/gpu)

13.4.4 Gstreamer HEZY buffer & Z 4% NI,
1§ Fl dmabuf #H2¢HE AT EIE AL IR SZ I #2 U1
13.4.5 gst-launch-1.0 &2 M0 i = TEGE?

IEVERERT, HIE TR fpsdisplaysink EHEMIE, UK AR $% & K sl


af://n2045
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13.4.6 BRI AR mi tHERELS, KIS, BB AMRDE

Fah— B2 R TEREAN R, Rk WHEAE, wILAH] ddr PERERESK, [
BRI

13.4.7 Gstreamer &2, Pi#$E A opengles?

—Me R BN EE gl flfF SRR, XE EHE =07 BoRIRSS SR, BoRARSS N ER AT AT
opengles /(41 weston)

13.5 =75 OS #Hin) 8

13.5.1 HIHNABIRR SN, U2 TR iso BiEFEHL rootfs.squafs K5
i1

A DA SDKHSAE SRS A2, I F T IBUBE os, ELIBUBE os AEDNS FLAREI T, QPARESCRILESY, PR
FIBUBE N RK A5,

13.5.2 iSAC i MR LEE ™ OS

gz, BUSaERT, BN X HRTIEAMRK3588. RK356X. RK3399MIERD, E A& B AT I
WEAENESS, EE FISSEIEAX,

13.5.3 2 15 X ¥ UEFI 51 )5 4)

RK3588 2 {IL5E 3K HFUEFI

13.6 v G i)

13.6.1 Qe PRSI Y 24000 =

drm B0, AT A WIS plane [ type. EAKATAZ# gstreamer ] kmssink 775,

13.6.2 wayland £ 5 AT B A PRREALE, A sE LR CEY

weston T A X AAHS, #HEBREEMENF, BARrs%E
/docs/Linux/*/Rockchip_Developer_Guide_Buildroot_Weston_CN.pdf 2.9 % J#E &
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13.6.3 Debian xserver iiAs 2 2D

Debian101# F xserver1.20.4, Debian11{# F xserver1.20.11

14. SSH A THERE A

1R HE/docs/Others/Rockchip_User_Guide_SDK_Application_And_Synchronization_ CN.pdf S A4t FHE,
B SSH AN8H, RHBHE 2 fae@rock-chips.com, EHEFE SDK 1A,
RS ERIE T ENRIRRET, BB EER,

14.1 Z EPlasE AR SSH 228

TEARFNLEEH, 7T LRHRA SSH AAEASCA: id_rsa 5 DUEIZRE FHAIALAR Y “~/.ssh/id_rsa” B[l
G
FEE IR HAS M MER, 6

i

BRI FATH

il

~/tmp$ git clone git@172.16.10.211:rk292x/mid/4.1.1 rl

Initialized empty Git repository in /home/cody/tmp/4.1.1 rl/.git/

he authenticity of host '172.16.16.211 (172.16.10.211)"' can't be established.
RSA key fingerprint is fe:36:dd:30:bb:83:73:el:0b:df:90:e2:73:e4:61:46.

Are you sure you want to continue connecting (yes/no)? yes
Warning: Permanently added '172.16.10.211' (RSA) to the list of known hosts.
git@172.16.10.211's password: [J

AOINERRIRAEA)S, WURT PAGER gic e, 4R E,

~/tmp$ git clone git@172.16.10.211:rk292x/mid/4.1.1 rl
Initialized empty Git repository in /home/cody/tmp/4.1.1 rl/.git/

he authenticity of host *172.16.10.211 (172.16.10.211)" can't be established.
RSA key fingerprint is fe:36:dd:30:bb:83:73:el:0b:df:90:e2:73:e4:61:46.

Are you sure you want to continue connecting (yes/no)? yes
i Permanently added *172.16.10.211"' (RSA) to the list of known hosts.
Counting objects: 237923, done.
Compressing objects: 100% (168382/168382), done.
eceiving objects: 9% (21578/237923), 61.52 MiB | 11.14 MiB/s

7SN SSH AABH AT REHH RGN MR ER IR,
Agent admitted failture to sign using the key

£ console % NG i< R A] figik,

ssh-add ~/.ssh/id_rsa

14.2 —~SHLaUIRAF SSH 2]

A PA3#% ssh_config XA4HCE SSH,

~$ man ssh_config


af://n2072
af://n2074
mailto:fae@rock-chips.com
af://n2076
af://n2085

28 ® Terminal
XE(F) mR3B(E) SF8B(V) #S#=HE(T) #ahiH)
SSH CONFIG(5) BSD File Formats Manual SSH CONFIG(5)

NAME
ssh_config — OpenssH 55H client configuration files

SYNOPSIS
~/.ssh/config
/etc/ssh/ssh_config [N

DESCRIPTION
ssh(l) obtains configuration data from the following sources in the fol-
lowing order:

command-line options
user's configuration file (=/.ssh/config)
system-wide configuration file (/etc/sshs/ssh _config)

For each parameter, the first obtained value will be used. The configu-
ration files contain sections separated by “Host” specifications, and
that section is only applied for hosts that match one of the patterns
given in the specification. The matched host name is the one given on
the command line.

Manual page ssh config(5) line 1

= 4

NS, ECE AT R SSH LB,

~$ cp /etc/ssh/ssh_config ~/.ssh/config
~$ vi .ssh/config

N, 4 SSH A 5 —A> B SRR “~/.sshl/id_rsa” TEIAIERARH, I IXFR77E, AT DAYI#
ENGILNERE 57 S

2 8 & Terminal
2(F) #m3BR(E) HTFH\(V) =HE(T) #ah(H)

14.3 FHHARE PR

k55 a8 A DASEIN IR 5 key B FEGREL TP FEE, WMREM S E KRN key BT
HBUR,
THZERERIF, HFAE RS E=T71EH,
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14.4 ZE L FY

HEZFEMUIH, RIZ%E L
1‘%i/clocs/0thers/Rockchip_User_Guide_SDK_Application_And_Synchronization_CN.pclfO
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