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1. Rockchip Linux SDK #{F41

1.1 fajfv

Rockchip Linux SDK 374 Buildroot, YoctoflDebian="N%%t, WiZ%ET Kernel 4.4, Kernel 4.195%,
Kernel5.10, 5| S%:F U-boot v2017.09, &M T Rockchip EVB FF& M A BT I T & AT — 0T & Il

A Linux = fie

HaiZ+F VPU i#f#f%,. GPU 3D, Wayland ‘Z/RZFIRE, EADIREEIAMEZ O, 1§ TREEZ
docs/ N4,

1.2 Rockchip Linux i F L3RBT 14

1.2.1 JAII RS AR 55 28 B

FREX Rockchip Linux #PFHL, A —MK /A Rockchip FRELHIERISGE, 2 A OB AE X
i SDK, [FI2F1eft SSHATHITARSSHINERIA, FRIGRAUGRIAT RS, & T ha i CrS AR 5 2%
SSHAHZMY, EZS%EH 151 SSH AN FEEENLI,

Rockchip Linux SDK FE ML T:
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BH

RK3588

RK3566,
RK3568

RK3399

RK3326

A

Linux5.10

Linux4.19

Linux4.19

Linux4.19

WL

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_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

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

-u\

RK3358 Linux4.19 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\

RK3288 Linux4.19 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\

PX30 Linux4.19 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\

RK3399 Linux4.4 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\

RK3358 Linux4.4 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\

RK3326 Linux4.4 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\

RK3288 Linux4.4 ssh://git@www.rockchip.com.cn/linux/rockchip/platform/manifests -b

linux -m \

rk3288_linux_release.xml

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 s& google H Python IIAE A git F—MHA, FZRAXRTEH, EHIENKECE, HTEH
HuHEGN R :


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

1.2.2 J 3 A 1l s G A A0 s SR

NTTER PR EN SDK IR,  Hit CMOR & L i 24BN B ARAR) SDK #I4aE4HE, THAFE R
XA, PRIF SDK AMEHRa R, xR USSR, HTRP 58 repo FE

AR 2 — 2,

PARK356X_LINUX_SDK_V1.2_20210930.tgz A, # W E ¥t tl)E, it e nlks e :

mkdir rk356x

tar xvf RK356X_LINUX_SDK_V1.2_20210930.tgz -C rk356x

cd rk356x

.repo/repo/repo sync -1
.repo/repo/repo sync -c --no-tags

JEST &E nIHRYE FAE & A A ERTUAH, @it .repo/repo/repo sync -c --no-tags <[]

AT,

H #iLinux & i i SDKAJE =48 an T

DB
RK3588
RK3566, RK3568
RK3399
RK3326
RK3358
PX30
RK3288
RK3399
RK3326
RK3358

PX30

4R
RK3588_LINUX_SDK_RELEASE_V1.0.0_20220520.tgz
RK356X_LINUX_SDK_RELEASE_V1.3.0_20220620.tgz
RK3399_LINUX4.19_SDK_RELEASE_V1.2.0_20220620tgz
PK3326_LINUX4.19_SDK_RELEASE_V1.2.0_20220620.tgz
PK3358_LINUX4.19_SDK_RELEASE_V1.1.0_20220620.tgz
PX30_LINUX4.19_SDK_RELEASE_V1.2.0_20220620.tgz
RK3288_LINUX4.19_ SDK_RELEASE_V1.2.0_20220620.tgz
RK3399_LINUX_SDK_RELEASE_V2.9.0_20220620.tgz
RK3326_LINUX_SDK_RELEASE_V1.8.0_20220620.tgz
PK3358_LINUX_SDK_RELEASE_V1.8.0_20220620.tgz

PX30_LINUX_SDK_RELEASE_V1.8.0_20220620.tgz

EN

v1.0.0
v1.3.0
v1.2.0
v1.2.0
v1.1.0
v1.2.0
v1.2.0
v2.9.0
v1.9.0
v1.8.0

v1.8.0
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SR R4 JiRAs

RK3288 RK3288_LINUX_SDK_RELEASE_V2.6.0_202206200.tgz v2.6.0

TER: WIS R RE AR A s !

1.3 SDKISACHELE 4 H 2h g RIS

HEATARMR H AT AN < B shse sl B4 :

./build.sh all # H%iFHEHAR (u-Boot, kernel, Rootfs, Recovery)
# FEEHEIIT. /mkfirmware. sh BHATE AT

./build.sh 1£./build.sh all%Rt E

1. BENEGITE . /mkfirmware. sh

2. update.imgfJfu

3. EfflrockdevHZ FHEFF|IMAGE/ ** *_RELEASE_TEST/IMAGES H 3%

4, (FESMEHLURA T FIIMAGE/ * * *_RELEASE_TEST/PATCHESH %

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

B S I T

ERIAZ Buildroot, A DU IS EIFEEAE & RK_ROOTFS_SYSTEM f57E rootfs, RK_ROOTFS_SYSTEM H
AR ISEE =AY buildroot, debian, yocto .

GNFRE debain A PUEIE DAT iy @ HAT A K

$export RK_ROOTFS_SYSTEM=debian
$./build.sh

F {512 Buildroot 4= H #14w REIL S A0 -
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RK3588
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RK3566

RK3568

RK3568

RK3568

RK3568

RK3568

RK3568

RK3399

RK3399

RK3399

RK3399

RK3399

RK3399

RK3326

RK3326

RK3326

RK3326

i

mH

i
SPI

NVR
SPI
Nand

NVR

uvc

-
|

A

e
|

A

Tk
R

il

A

figAs

Linux5.10

Linux5.10

Linux5.10

Linux4.19

Linux4.19

Linux4.19

Linux4.19

Linux4.19

Linux4.19

Linux4.19

Linux4.19

Linux4.19

Linux4.19

Linux4.19

Linux4.4

Linux4.4

Linux4.4

Linux4.19

Linux4.19

Linux4.4

Linux4.4

]

ARMG64

ARMG64

ARMG64

ARM32

ARMG64

ARM32

ARMG64

ARM64

ARMG64

ARM64

ARMG64

ARM64

ARMG64

ARM64

ARMG64

ARM64

ARMG64

ARM32

ARMG64

ARM32

ARMG64

MREL B

BoardConfig-rk3588-
evb1-1p4-v10.mk

BoardConfig-rk3588-
evb3-1p5-v10.mk

BoardConfig-rk3588s-
evb1-Ip4x-v10.mk

BoardConfig-rk3566-
evb2-1p4x-v10-32bit.mk

BoardConfig-rk3566-
evb2-1p4x-v10.mk

BoardConfig-rk3568-
evb1-ddr4-v10-32bit.mk

BoardConfig-rk3568-
evb1l-ddr4-v10.mk

BoardConfig-rk3568-
evb1-ddr4-v10-spi-nor-
64M.mk

BoardConfig-rk3568-

nvr-spi-nand.mk

BoardConfig-rk3568-

nvr.mk

BoardConfig-rk3568-
uvc-evbl-ddr4-v10.mk

BoardConfig-rk3399-
evb-ind-lpddr4-
k4.19.mk

BoardConfig-rk3399-
firefly-k4.19.mk

BoardConfig-rk3399-
sapphire-excavator-
k4.19.mk

BoardConfig-rk3399-
evb-ind-lpddr4.mk

BoardConfig-rk3399-
firefly.mk

BoardConfig-rk3399-

sapphire-excavator.mk

BoardConfig-rk3326-
evb-1p3-v10-32bit-
k4.19.mk

BoardConfig-rk3326-
evb-1p3-v10-k4.19.mk

BoardConfig-rk3326-
evb-1p3-v10-32bit.mk

BoardConfig-rk3326-
evb-1p3-v10.mk

— g

./build.sh device/rockchip/rk3588/BoardConfig-
rk3588-evb1-lp4-v10.mk && ./build.sh

./build.sh device/rockchip/rk3588/BoardConfig-
rk3588-evb3-1p5-v10.mk && ./build.sh

./build.sh device/rockchip/rk3588/BoardConfig-
rk3588s-evb1-lp4x-v10.mk && ./build.sh

./build.sh device/rockchip/rk356x/BoardConfig-
rk3566-evb2-1p4x-v10-32bit.mk && ./build.sh

./build.sh device/rockchip/rk356x/BoardConfig-
rk3566-evb2-1p4x-v10.mk && ./build.sh

./build.sh device/rockchip/rk356x/BoardConfig-
rk3568-evb1-ddr4-v10-32bit.mk && ./build.sh

./build.sh device/rockchip/rk356x/BoardConfig-
rk3568-evb1-ddr4-v10.mk && ./build.sh

./build.sh device/rockchip/rk356x/BoardConfig-
rk3568-evb1-ddr4-v10-spi-nor-64M.mk &&
./build.sh

./build.sh device/rockchip/rk356x/BoardConfig-
rk3568-nvr-spi-nand.mkk && ./build.sh

./build.sh device/rockchip/rk356x/BoardConfig-
rk3568-nvr.mk && ./build.sh

./build.sh device/rockchip/rk356x/BoardConfig-
rk3568-uvc-evb1-ddr4-v10.mk && ./build.sh

./build.sh device/rockchip/rk3399/BoardConfig-
rk3399-evb-ind-1pddr4-k4.19.mk && ./build.sh

./build.sh device/rockchip/rk3399/BoardConfig-
rk3399-firefly-k4.19.mk && ./build.sh

./build.sh device/rockchip/rk3399/BoardConfig-
rk3399-firefly-k4.19.mk && ./build.sh

./build.sh device/rockchip/rk3399/BoardConfig-
1k3399-evb-ind-1pddr4-k4.19.mk && ./build.sh

./build.sh device/rockchip/rk3399/BoardConfig-
rk3399-firefly-k4.19.mk && ./build.sh

./build.sh device/rockchip/rk3399/BoardConfig-
rk3399-firefly-k4.19.mk && ./build.sh

./build.sh device/rockchip/rk3326/BoardConfig-
1k3326-evb-1p3-v10-32bit-k4.19.mk &&
./build.sh

./build.sh device/rockchip/rk3326/BoardConfig-
rk3326-evb-1p3-v10-k4.19.mk && ./build.sh

./build.sh device/rockchip/rk3326/BoardConfig-
rk3326-evb-1p3-v10-32bit-k4.19.mk &&
./build.sh

./build.sh device/rockchip/rk3326/BoardConfig-
rk3326-evb-1p3-v10-k4.19.mk && ./build.sh



Y g I RA 2 MR & — Bl
Hih . BoardConfig-rk3326- ./build.sh device/rockchip/rk3326/BoardConfig-
RK3326 Linux4.4 ARM64
Hl robot64.mk rk3326-robot64.mk && ./build.sh
Hih . BoardConfig-rk3326- ./build.sh device/rockchip/rk3326/BoardConfig-
RK3326 Linux4.4 ARM64
Lilk robot64_no_gpu.mk rk3326-robot64_no_gpu.mk && ./build.sh
. BoardConfig-px30-evb- ./build.sh device/rockchip/px30/BoardConfig-
PX30 JEH Linux4.19 ARM64 e v H vt e &
ddr3-v10-k4.19.mk px30-evb-ddr3-v10-k4.19.mk && ./build.sh
R . BoardConfig-px30-evb- ./build.sh device/rockchip/px30/BoardConfig-
PX30 prili| Linux4.19 ~ ARM64
ddr3-v11-k4.19.mk px30-evb-ddr3-v11-k4.19.mk && ./build.sh
BoardConfig-px30-evb- ./build.sh device/rockchip/px30/BoardConfig-
PX30 1 Linux4.4 ARM32 s . v prpx =
ddr3-v10-32bit.mk px30-evb-ddr3-v10-32bit.mk && ./build.sh
. . BoardConfig-px30-evb- ./build.sh device/rockchip/px30/BoardConfig-
PX30 A Linux4.4 ARM64
ddr3-v10.mk px30-evb-ddr3-v10.mk && ./build.sh
BoardConfig-px30-evb- ./build.sh device/rockchip/px30/BoardConfig-
PX30 A Linux4.4 ARM32 ‘epxItev . v prpx 8
ddr3-v11-32bit.mk px30-evb-ddr3-v11-32bit.mk && ./build.sh
PX30 @ Linux4.4 ARM64 BoardConfig-px30-evb- ./build.sh device/rockchip/px30/BoardConfig-
ddr3-v11l.mk px30-evb-ddr3-v11l.mk && ./build.sh
Hih . BoardConfig-px30- ./build.sh device/rockchip/px30/BoardConfig-
PX30 Linux4.4 ARM64
Hl robot64.mk px30-robot64.mk && ./build.sh
Hih . BoardConfig-px30- ./build.sh device/rockchip/px30/BoardConfig-
PX30 Linux4.4 ARM64
Hl robot64_no_gpu.mk px30-robot64_no_gpu.mk && ./build.sh
R . BoardConfig-rk3358- ./build.sh device/rockchip/rk3358/BoardConfig-
RK3358 EH Linux4.19 ARM64
evb-ddr3-v10.mk rk3358-evb-ddr3-v10.mk && ./build.sh
. . BoardConfig-rk3288- ./build.sh device/rockchip/rk3288/BoardConfig-
RK3288 1EH Linux4.19 ARM32
evb-rk808-k4.19.mk rk3288-evb-1k808-k4.19.mk && ./build.sh
R . BoardConfig-rk3288- ./build.sh device/rockchip/rk3288/BoardConfig-
RK3288  J&EH Linux4.19 ~ ARM32
firefly-k4.19.mk rk3288-firefly-k4.19.mk && ./build.sh
. ./build.sh
. BoardConfig_rk3288-
RK3288 TEH Linux4.19 ARM32 device/rockchip/rk3288/BoardConfig_rk3288-
evb-act8846-k4.19.mk
evb-act8846-k4.19.mk && ./build.sh
R . BoardConfig-rk3288- ./build.sh device/rockchip/rk3288/BoardConfig-
RK3288  J&HI Linux4.4 ARM32
evb-rk808.mk rk3288-evb-rk808.mk && ./build.sh
Ak . BoardConfig-rk3288- ./build.sh device/rockchip/rk3288/BoardConfig-
RK3288 Linux4.4 ARM32
it firefly.mk rk3288-firefly.mk && ./build.sh
. ./build.sh
. BoardConfig rk3288-
RK3288 b Linux4.4 ARM32 device/rockchip/rk3288/BoardConfig_rk3288-

evb-act8846.mk

evb-act8846.mk && ./build.sh

2. UL

B Rockchip Linux SDK & A7 KA SERE B A& PIE EFF & IR, SR RN BFHARER =
Fr G B R RNARN R, SRS RSN EE T,  aE SR RIVRE R 7oK, IBIRR A IFAER [ fae
@rock-chips.com,

Rockchip Linux SDK H7E docs H % R T Common GEFHFAIESF ) | Socs GRS FHEHRKL
#9) | Linux (Linux R EIER) . Others (HMZFE ) | docs_list.txt (docs S HFKEEH)
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2.1 B EH S H (Common)

1 . /docs/Common %7 B 5% RIS,

2.2 M BEHIHIFR (AVL)

DDR/eMMC/NAND FLASH/WIFI-BT/CAMERA %5 37 #5528 SN B8 i fE redmine b, BB 00 R -

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

2.2.1 DDRZ %13

Rockchip *F- & DDR #if #5515, 1 UL /docs/Common/AVL HE

{Rockchip_Support_List DDR_V2.50.pdf) , FERHFIFRRIDDRIFFEESR, HEVIERAV. T/ARRR
HIRURL,
%% 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 ‘-5 eMMC FRLZHE4ZK, ¥ /docs/Common/AVL H3E T
{RKeMMCSupportList_Ver1.62_20211213.pdf) , NRFHIFFVRIEMMCXFFRER, HEBOERV.

T/AbRRHIRIRL,

7% 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


af://n2723
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2.2.2.1 Wi fEe MM CIR: Y R HL

N TIRERGNERE, FTLEEIEMERER eMMC KL, TE1EPkE eMMC FURLHT, S8 Rockchip 2 AEHF
HIFRALS, 8RO B Datashet H performance — % 1,

SR RAR/NAS eMMC FORL IS IR AT RS, BORHUI T 3HZ>200MB/s, 75
>40MB/s,

wWnAEER EREER, tha] BRI ZARockchip FAE® Hfae@rock-chips.com,

6.1.5 Performance

[Table 23] Performance

Performance
Density Partition Type
Read(MB/s) Write (MB/s)
16GB 285 40
32GB 310 70
General
G64GB 310 140
128GB 310 140
16GB 295 80
32GB 320 150
Enhanced
64GB 320 245
128GB 320 245

&1-1 eMMC Performance -~

2.2.3 SPI Nor }¢SLC Nand>Z 3%l

Rockchip *F- 5 SPI Nor )2 SLC Nand <#§%115, 1 UL /docs/Common/AVL HE
(RK_SpiNor_and_SLC_Nand_SupportList_Ver1.34_20211018.pdf) , X #4rFtifHFRr7F:SPI NandfJ#L S, o]
R, NRPFIFVREINand XKHRARER, HEBOEFV. T/AFRRAIRRL,

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

Symbol Description

% Fully Tested , Applicable and Mass Production

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

N/A Not Applicable

2.2.4 Nand Flash>Z %1%

Rockchip % Nand Flash #4113, ¥l /docs/Common/AVL H3% N (RKNandFlashSupportList
Ver2.73_20180615.pdf) , A4+ HFR{F Nand Flash (984S AJ{ERL, NRAFIFRRE) Nand Flash ¢ Hf
ER, HEVOERY. /AR

%% 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 #5113

Rockchip *F- & WIFI/BT X ##51%, ¥ /docs/Common/AVL H# R
{Rockchip_Support_List_WiFi_and_BT_20190801_EN.pdf) , X443k H#jRockchip & b K&l

I IWIFUBT S AR, BUEZHSIER RIS TR, MRAHMWIF/BTE A K, FHE

WIFUBT.( 7[5 4R B AR IR SR e

PSR TE SRS A A -

Perfect > Very Good > Good > Preliminary > X

aAEIER EEER], AT PAS Rockehip FAER [ fae@rock-chips.comBE R,

2.2.6 CameraZ5¥l|3

Rockchip *F- & Camera SCHi%IIFE, 1 UL /docs/Common/AVL H R
{Rockchip_Camera_Module_AVL_v2.1.pdf) , XA%4%I|5%A 4 H#liRockchip* ¥ & _E A& ) Camera

Module %113%, EBREZIRAIR RS HTIRE,

R

LIZFMEHIEL, Rockchip MM EHEERWBEAFATRORAINL, 2 1A R S mfsEd ] RT3

MFPCIEREER), ARUCERBHGE ARELERTHE N, Rockchip, 14 RELRIUFRCER AT AEHZEH;

2R (v PAIRZERE, Nt MRIAISERR)

1Q: MRS

driver(linux): J&HL Rockchip Linux 2%tk sensor driver, HAREUL driver H 3% iAH;

WAEER EREER, EIXAT PAS Rockchip FAER Hfae@rock-chips.comBX &

2.3 DA A SR (Socs)
PEDL \docsVis K& Fik 5 R SORY,
2.3.1 SDKE A28 F R R Ha v

Rockchip -5 2 F X W AT FS5 SKASRE SDK BAFE—iE &, B0 A 6 EZ N HS R
AR R, RO TR BERBETT R AN RER, SN % EVB, AT
s R, EDL /docs/ /5 Fr 4 #/ H S FARSRSCRY 6
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2.3.2 ZPUAHIEN L REHIR

Rockchip:th /1 EEATRK3399/RK3399Pro X758 K Z ATIRE : S<HF 4K VP9 and 4K 10bits H265/H264 i
AfEhs, =I5 60fps, 1080P ZAFIAANEES (WMV, MPEG-1/2/4, VP8), 1080P tWMi4miY, Z+F H.264,
VP8 183X, WG HIAbEERS: R, B g/ /e

TR RO B FHEO, SERE AR R 58T RESCHE R ERE S A T,
2.4 Linux R % XH (Linux)

0 /docs/Linux H 3% NSRS,
2.5 HAth 2% FY (Others)

HAthZ# ks, FeiLinux Z4MNA3ERS. Rockchip SDKHIE M [RI4F#6F. Rockchip Bug 2248 45T
2 VEW /docs/Others H 5% RHISCRY,

2.6 XFH 4544 (docs_list.txt)

P /docs/docs_list.txt A%,

docs

— Common

— docs_list.txt
— Linux
— others

— Rockchip_Developer_Guide_Linux_Software_CN.pdf

— Socs

3. T HIHH

Bifi Rockchip Linux SDK &AM TH, HTH R BN Er=M B, THEMAZRESDKE #HT AT 5 #T,

A TH BRI R, 1HERFRAE FAE & [ fae@rock-chips.coms

Rockchip Linux SDK H7E tools H 3% R 1linux (Linux#{ERGAIR REFA T H) . windows
(Windowst#ERGUAE NMEMATH) .

¢ Windows L E

T EBASRY: tools/windows/ToolsRelease.txt
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THAR THM®Z

RKDevTool INEFRE N KB Dupdate S T B
FactoryTool BUEARTE
SecureBootTool [i] 254 T A

efuseTool efuselié’S T H
RKDevInfoWriteTool 551TH

SDDiskTool SD-REEGHIE
programmer_image_tool fegen R TR
pin_config_tool IOALE T A

DriverAssitant W T A
RKImageMaker T8 T HET B updata.img)
SpeakerPCBATool HHPCBAIA T A
RKDevTool_Release [é] )8 s TR
ParameterTool TXEBER TR
CameraFactoryTestTool PGk T E

e Linux TH

T EVIBASZRY: tools/linux/ToolsRelease.txt

THAWR THAL&

Linux_Pack Firmware [E 4T T A AT 2 updata.img)

Linux_Upgrade_Tool ek [E T B

Linux_SecureBoot R T A

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

Linux_SecurityAVB boot/recovery?544 T B

Linux_SecurityDM rootfs¥ 44 T.H

programmer_image_tool FTHISPI NOR/SPI NAND/SLC NAND/eMMCH 4¢3 % & 14
3.1 WAl T H

Rockchip USB JX# %258 F-2IXTE <SDK>/tools/windows/DriverAssitant <fiA>.zip, XHf
xp,win7_32,win7_64, win10_32,win10_645#{E R 55,

RGP
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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.

32 FFRHE T H

o SDK f&fit Windows 5¢'5 TR(THERAFRE v2.84 8l b), TAMT TREMRER:

<SDK>/Tools/windows/RKDevTool/


af://n2907

-

. RKDevTool v2.84

Download Image [Upgrade Firmware Ikﬂvanced Functionl

# O | Address Hame | Path S|
|1 [v 000000000  loader . ‘rockdev\MiniLoaderAll.bin
2 | [V  0x00000000 parameter | .. ‘rockdeviparameter. txt

3 | [V 0x00004000 uboot . Arockdeviuboot. img

4 F 0x00006000 trust Chrockdevitrust. img

5 | [¥ | 0x00008000 misc L Arockdevimise. img

6 | [v | 0x0000A000 boot . Arockdeviboot. img

T [V 0x0001A000 recovery . Arockdevirecovery. img

g [ | 0x0002A000 backup

9 | [V | 0x0003A000 oem . hrockdevhioem. img

10 | [v | 0x000SA000 rootfs . Arockdevirootfs. img

11 [V  0x00154000 userdata . rockdeviuserdata. img

< | [T} | »
T | Run | [ switch | | DevPariion | [ Clear

Found One MASKROM Device

o SDK #2# Linux %5 T H(Linux_Upgrade_Tool T EIRATEE V1.65 8P4 L), THMNFIEMRHE
K

<SDK>/Tools/linux/Linux_Upgrade_Tool/

Linux_Upgrade_Tool$ sudo ./upgrade_tool -h
Program Data in /home/wxt/.config/upgrade_tool

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

Quit: Q

Version: \"

Clear Screen: Cs

------------------ Upgrade Command ------------------

ChooseDevice: CD

ListDevice: LD

SwitchDevice: SD

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

EraseFlash: EF <Loader|firmware> [DirectLBA]
PartitionList: PL

WriteSN: SN <serial number>

ReadSN: RSN

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

ResetDevice: RD [subcode]

ResetPipe: RP [pipe]

ReadCapability: RCB




ReadFlashID: RID

ReadFlashInfo: RFI

ReadChipInfo: RCI

ReadSector: RS <BeginSec> <SectorLen> [-decode] [File]
WriteSector: WS <BeginSec> <File>

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

WritelLBA: WL <BeginSec> <File>

EraselLBA: EL <BeginSec> <EraseCount>

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

33T H

FEMT AL E TR 52 FE B update.img & £ 77 7+ 4%

o Windows I 4T flupdate.imglEl 47715, BT840 R an4: fupdate.img

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

o Linux A% 4T flupdate.img[ElfF 7715, 11741 N a4 iupdate.img
<SDK>/tools/linux/Linux_Pack_Firmware/rockdev$./mkupdate.sh

3.4 SDAER RN HIVE T A

HFHESDET. sDE/Gsl. SDFEPCBAMIR.

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

ol ErasxOFE. ARARIE M4 1 A.E8

. » SDDiskTool v1.62 »

s
ZF

. Language

. Log
¢ | config
|| sd_boot_config.confi
#tu SD_Firmware_Tool

|| SDBoot.bin

T

(& BeRAERaTE v162

B REnschidant &

[Gener'u: STORAGE DEVICE USB Device 14.8G

B R EThRER
VIEFHE

\\VBOXSVR \w

U5 EAED emodii{R

Ny

[ rCBAIE,

E=-4%: j‘iﬁ}}gﬁﬁr SD_Firmware_Tool

0 SRFHEREET.

Fraa$E W E 4.



af://n2918
af://n2928

35 55T H

/tools/windows/RKDevInfoWriteTool_Setup_V1.0.4_0422.zip

fifg ERKDevInfoWriteTool_Setup_V1.0.4_0422.zip/5Z2%%, DUE B GARFT R, T EMEHS%E Y1 HZ®
{RKDevInfoWriteTool i &7 .pdf) o

O] RKDevInfoWriteTool V1.0.4 >
28 AFTE T

SN: rockchip20131015002Asn

WIFI: '\‘ \ tf

LAN: >

BT eV

IMET: | S |
S [ BA l
BEX2:

LOADER.:

:39:05 389

:39:05 405
15:39:05 405

= —~LOADER % &

3.6 FfF¥4 TH

FF [E i efuse/otpE44.

o SDK #Z&fit Windows &4 T BT TAZHR H 5%

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

Basic Function Advanced Function
I 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 2 Linux %4 THA T TAARHEX:

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

rk_sign_tool_v1.3_1linux$ ./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 Efdi 12 H 5%/docs/Linux/Security/Rockchip_Developer_Guide_Linux4.4_SecureBoot_CN.pdf H1%544 T.
ELF TR,

3.7 e AR T H

T B hskassiGhilE LR, ZTAMT:

<SDK>/tools/windows/programmer_image_tool B{
<SDK>/tools/linux/programmer_image_tool


af://n2947

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

ek o B il VE 20 B
o P45 emmc

./programmer_image_tool -i update.img -t emmc
o FEERIZE] spi nor
./programmer_image_tool -i update.img -t spinor

HZERAZS%E T EHR user_manual.pdf A4,

3.8 PCBAIA T.H

PCBA IR T B F# B e &= it F2 Fh Rl st B 7= S DI RE R AT IR AR M AR F= e, Hli s s
(LCD). JCZ(Wi-Fi). %7 (bluetooth), DDR/EMMC fZfifi, SD F(sdcard), USB HOST. %ZH(KEY), U\
HAL(Codec)ZMIXIIH .

XEEMERI B A HE B s IR 3R, T4 M4, DDR/EMMC. PR B 2RI, 125
SDFf. USB HOST. Codec. HNFFHMIAIIH .,

PCBAT BT
<SDK>/tools/windows/RKPCBATool V1.0.9.zip

HIAPCBATIRERC B K A B, G2 %

/tools/windows/RKPCBATool_V1.0.9/Rockchip PCBAMIAJT & 67 _1.10.pdf


af://n2961

T pcBAToolRockehip Electronics Co, Ltd) V108 B
aE

R 150 PR 5 RRRE

(B zhili) SO, i HRIESDF B zh il BaRE

wififlhis B3hillli e

TR 820 "

DDRHf K & il i = BEEH:

2% 21} B zh#l i Hacigi

PDM Micilliz Bzhi Wifi MAC:

EMMCHl 5% =P BT mac:

RTCH i Bzh =

(Bzhifllif) Usb HostiliK, K. . . gz | p— |
Led/T i3 AL :

IRCUTH PR | At | (T8 |
TRE T AT Bid(F) | [ F@E 5

ERLL AT HR | Camerafllif,
| . - g Camex 27
3.9 DDRAHEMIA 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

"8 ESMDDREAIGETE v1.38 Se =]

MRz % C:\Users\wxt\Desktop\Rockchip_Platform_DDR_Test_Tool_V1.38_Release_Ai

) Eahiist | |

R4 :

#IE0:

ﬁ;@ 1:
MhtiE R 2RI a)h

R —aRE -
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3.10 eFusekés5 T.H

FH T eFuselBE i& F T'RK3288/RK3368/RK3399/RK3399Pro % - &,
<SDK>/tools/windows/EfuseTool_v1.4.zip

WS A {# ] eFuse J8H SecureBoot YIRE, 1B AR IEREFIE RIS A/, [ eFuse %5 i, Kernel
A S5 31, PAE AIE VCC_EFUSE 7E MaskRom JRZAS N HABEM

i PLL AVDD_1VB P18
FB1101 PLL_AVDD_1V8
VCC_0VE S3 1 a2 '[HJ PLL_AVSS
ove S3o— 1 vy vy 2
L0402 250mA25% WCC_EFUSE AD23 EFIBE VoS
FB1102 o —-=A02
B00R-100M
1 2
VEC_1V8 53 01 YY"
10402 250mAZ5% —
ci105 | citos
Tl toonF 7| 1wF
—C0201 ——C0201
X5R X5R
™ dov O eav
U1101
VCC3v3_sys RT9193-18GB VCC_EFUSE
T SOT 23 5 T
1 5
IN ouT
c1110 : 2 Vo
| a7oF R1106 '|I—* GND eor
2 ! 2 3 4 C0803
| ¥R é%{ EN BF ] cimz | xR
oV 5% 100nF 10V
C0402
— caz L
| _1ev

L ((EFUSE_VQPS EN_H

i /Tools/windows/EfuseTool_v1.4.zip, #ix 73 A\ MaskRom JRZ,
s B, )22 44 1Y update.img, BY# Miniloader.bin, s 7181 7«/8 8”7, T 1EKRE eFuse,

3.11 BEy- R T H

T IL RS
<SDK>/tools/windows/FactoryTool_v1.68.02.zip
3.12 71 IXBX T H

T Paramter.txtHF 5 XX T A :

<SDK>/tools/windows/ParameterTool_v1.0.zip
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userdata:g...

3.13 FHE LB W TR

TG, % TR T
<SDK>/tools/windows/CameraFactoryTestTool-v2.0.5.1.zip

3.14 EQTool . 2

EQ_DRCT. E.(Equalizer& Dynamic Range Control Tool)/& & & 5 e FANASTE R KES T A

— DU REHFREQTool, i FHiZ T B n] DATELRIAIA &R E MBS, 1E F TRK3308,

B LEANT:

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

4. SDK 2488
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4.1 SDK LfEH=*m 41

—/NE A Linux SDK T2 H3# 136 buildroot, debian, app. kernel, u-boot, device, docs. external ¥
Hsk, HAp—SR5 M A aIRK3308/RV1108/RV1109/RV1126%E, SRR, BPMHFHRETFHRESY
= git T, RRXFTFREESEIEK NHT,

o app: T EJZN A app, FZESE qcamera/qfm/qplayer/settings & —%L 5 R %,

e buildroot: #7F buildroot (2018.02-rc3) FF & HIM SRS,

o debian: AtTdebian 10 FFERIMXHFRS, XFFEBD G

e device/rockchip: FZIE L AR B A Parameter X1,  DAK —LE4513 54T GLE M RUBIA R i 85 5L
7,

o docs: FHONARSIFRIES RS, FEFFFIR. SR FEEHERS. LinuxF & 6%,

o IMAGE: fFIIERAMSIFENF, XML, T HFIE M H %,

o external: FFHEE=JiMHXQE GRS, M. M. recovery &,

o kernel: f7J kernel 4.4 5% 4.19 JF & (ARG,

o prebuilts: {FIHAE X gwi L HAE,

e rkbin: 77/ Rockchip #H5¢HY Binary 1 T H,

o rockdev: fEIRwIFEHH E

e tools: 77/ Linux Al Windows #{ER GRS N H T E,

e u-boot: fEIMFET v2017.09 i ARIEATH A& uboot A5,

e yocto: E:T yocto gatesgarth 3.2 FF AR RS, XFFBT A

4.2 SDKHEAR

4.2.1 Distribution

Distribution Ft2FA1H # 7 Linux Host {5 FHRYARLE R 45,

W ZET Distribution & MA, HIEMENBIGEH, KB NAMEREE, HEMNMSIR N CEmWE
BB RGP T, teal, 7FF% gtmultimedia, pythonfy, ANFFZE0 qtmultimedia A HFLE/K
#i, python JRiFBMUTLARE, LUNTEF A& —LLEER) Web M, F&TF python, nodejs FJ53, ECE
nginx, iptables 5%, 15ABELTF Buildroot 1 Yocto HEATH %, RMATREMER — M KEIAA RESERK,

TR AR, RIMEER, R T TURMEMR, TURRAIISUE B RRARL,  HRUl Xserver, REGEEA
AW Xserver ERTFJE selinux, glxiXEER AR RS FIRAHAZINIIRE, SHSESER, F/END)
BE, YoctoR]REfHISK 5 FHZ3[R] 500 Mb, i Debian 5% 1 P Gb=S[H], GABARIAREIRL R MEREIRS, WA
HERAECE, HaQT, BUNRITIRAIENIRE IS gles HUSZH, BRIAERZMEA gl, MikAXRS L
i RIEE gles, XHLSFEIERITIR LIZTT QT BINHE, UIERZIEIE RN gl SR7ek, M Em
gles, MHREHIL T I,

4.2.2 Buildroot

Rockchip Buildroot Linux SDK J&%& T Buildroot-2018.02 FURRAS AT &L, HAE THT Linux 250
HERAZINEM AR, W1, TA, NMAHZKAHE, Buildroot /& Linux & _E— PRIV A Linux
ARG A ENESR, B Buildroot /& HH Makefile JIANF] Kconfig BC B AT, RAT PAEIS Buildroot
BoE, ikt — DR n] IERERE 24 HIZ1THY Linux R,


af://n2994
af://n3025
af://n3026
af://n3030

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

L 4

toclchain

[Z|4-1 BuildrootZw IFAEE
Buildroot 5 DA R LA LA

o JELIREE, ARANRIENE;
o JIERIZE X GRIEIASE, R AT POEA
o TIERAGAHMEE EHIT A,

{8 Buildroot H project fix 44 H5L/Z Openwrt . FTLABR R, HIEHIVEH Y54 AT DAHI7ETE (16 Mb SPI
NORHIEEHIZS |, RAGEARMUEZRIVARME, XPZ1F5 T Buildroot A7 fEll, B
Buildroot project f£— git4E#', Buildroot f# i kconfig fl make, —defconfig Bt BIRFE —Fh BSP 2 £f,

Buildroot A AE&Y FEAEN, M TREE EAACKRER TR, XS HRIFE A, AR Yocto
ENGili:

4.2.3 Yocto

Yocto #1 Buildroot —#f, Z—EMRRAXRGH TE, HEMENXIEZEZARE,

Yocto project /ZiHIT — NI (meta) KYE, HATERENTTZR0L, AREMSUNE. ARIEH
T Rockehip RIS, HRIEMT % QL ARIEZNIZ M THI debian, [FIAERHZELALHIK

nodejs, HIXEZAKAEHDE, HERERS, FDAEDEHCIELR ] github b XAERIHLHILRIE
THATA] ANEI M E BRI TAERER, HEEME,

4 Openembedded Architecture Workflow
e I :
) . Projects (optional) Upstream Source Output Packages
e Metadata/Inputs Process steps (tasks)

. : Build system B output Image Data
Source Mirror(s)

User
Configuration Source

Fetching

OQutput
Analysis for
package
splitting plus

Package Feeds
.rpm
Generation
QA
deb Tests Image SDK
DACkEgE G e Generation Generation
elationships
Policy Configuratio
Configuration / Compile / -p e i
: Application
Autoreconf Generation Images Development

as needed SDK

Patch
Application

Machine (BSP)
Configuration

[Z]4-2 YoctoZmiZEHE &

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


https://git.busybox.net/buildroot/
https://git.busybox.net/buildroot/tree/configs/beaglebone_defconfig
af://n3043

e Yocto
¢ Rockchip Yocto
¢ Yocto stable branch

4.3 SDKARH-HEE

SDK HHEE4-3 iR, M RNZE_L43 HBootloader, Linux Kernel, Libraries, ApplicationsP4MNEIR, %
BRNEUT:

 BootloaderZ F Ee I IXZ R G < F7fl, WBootloader, U-Boot, ATFAHESFF,

o Kemnel E EE M Linux Kernel WARESIEL, Linuxt @ — MNFRIER S, Rockchip*¥: & HJLinux
RO PRI Linux4.4/4.19/5.1014%, fefitett, WEER, BHREEMH, Wb kE RS
Fi; FERET Linux WEEPIIREREFGR, a1 CPURRE, 2&f7. WA, 10 %,

o LibrariesZA N —M ik AINFRSE, HY THRIGZER, BETEMAGEME, KE=J7FFERT
FESCRE, AN EIREEAPHEC, FRGEE Hill MM & # 7] AES T Libraries EH APTH & HHI B
Ho

o Applications 2 F ZZ LI EIRI = MIDIGE AR HIFHE, el —Le RGTENE I 88 = i R 7 B S H,
FERE R DI A SEBE QRN R, TRIERFGSMEENASIREMHF,

Plavyer QT LED Controler GStreamer

Recorder BusyBox DLNA Voice Assistant

OTA Wpa_supplicant Sof tAP /Smart Link AZ2DP/HFP

Libraries

DBUS >+ OpenSSL

glibe

ALSA 1ib FFmpeg BlueZ SQlite

Linux Kernel

USB Audio
Driver Drivers

Bluetooth
Driver

Display
Driver

WiFi
Driver

Flash memory Power Input

Driver

Managerment Driver

VAD GMAC

Driver

SDMMC DDR
Driver Driver

Driver

Bootloader

[&4-3 SDKEXFAEE]
SDK A4t /ashimfein E4-3.17 7R,


https://www.yoctoproject.org/
http://opensource.rock-chips.com/wiki_Yocto
https://wiki.yoctoproject.org/wiki/Stable_branch_maintenance
af://n3054

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 LinuxZR % &3 T Buildroot/Yocto/Debian Za%%, NAZFET kernel 4.4/4.19F7F K%, £ MR F =
AT ZRISDK, Al AT ASDK, B R sEIl R SGeE filF N BT & .

BT 0 #4iH

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

pasiR |0 TaER | s

0w 0 ik

&E|4-4 SDKIF & ke

NEl4-affoR, TR T DORTE BRI AR, EA PRI #Rockehip Linux RGEHTT A MM ZH IR
1o PR fRIERA N NI :

o MAERSHTK: £ FERBEMRER, T[RRI RILSEREBHET K, EEVAREERE
71, B R%, THEEE, HESDKFHLinux R ERFINE FwE, FHOERMLinux I R TR TR
BEZ 8y, HAMUIMacOS, Windows% RGE AL,

o BEGMFEINGE: NEITFRNIEEHRELENSMRAEM TR, HWSEFRIMEEE, KA
Rockchip Linux E&5UEIL A Linux #RAERGA, ImBERHRII a5, deddigs: Rt
Ferh, HWEFFRLENE B CRIFER, EEN AR, W SDIIEME (T2 H 20201,

o FEUEMAN: EERERMNE, FTELErepo THHTHLE NEJEMAAM, HU 6.4 7 SDKIKEL, F
guEil: R AT DARSEEE FHBE AR 7. 7 & X, JEflU-Boot (ML 9.1 ¥ U-BootHFR)
Kernel (0 9.2 1iKernel FF%&) KBuildroot (UL 9.4 ¥ Buildroot/t &) , 1HSHETTHMHIXI L
Fe R AIAC B AYHEIR
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o HIFSITH: NHAFRNIE, W™ MG IAHCRIgIEIASE, TEHRITHMIFmS, B
IRERRER 12 DA N G TR BEAE AR, E— PR 7 B SDK%IE, beiiafT: LR BF
JG, AR EIFIB TR, H—PNEEIL 8.1 17 SDKBEERT

5. SDK JF & pIs it

5.1 §fid

AT T T WA E A RIS YR 1A K 9w 1% Rockchip Buildroot Linux SDKIFAS, 2 RTSDKH %
FELinux?R5E Rgmi%, FHIRAELinux RIYEE X g% T HEE,
— AR RN T & PR E S Linux RS54, Windows PCHI H bR, BUADT LIRS0 R Fr

7No

o Linux AR55 8 LRSI GRIEIAEL, NRAIT LR B RT3 T, U2 iR SS .

o Windows PC fl Linux fR& 8L Ef2F, HZLEPutty, EIL ML [ER Linux iRSS e, #HIT7%2
X, MAEHITT R,

e Windows PC J&Id 8 [1#1 USB 5 EARBEAEAGZERE, ARG IFE RGOSR S B BAREECENR, FFA
KRG R

LinuxfRk % 23

Ethernet

ERFRTIES
Windows PC UART/JTAG ’
_— USB/Ethernet L

™

A T Windows PC, SEZf5_L1RZ TAEHA] PATE Linux PC _E5EA%, 414 Fminicom &
Putty?, FF R HITIERE,

5.2 Linuxit 55 5 - L I8 Ht

Rockchip Linux SDK/27E Ubuntu 18.04 A ERGH AZMIKA), Kk, FATHEE (I H Ubuntu 18.042A E&%:
AT, HMMRAR A BRMIR, FTREFRZERA R B AR R A%,
FRT RGTERAN, A HAt AR 7 A 22K,

o MEPFER: 64fIRGL, WEAZERIRTA0G, WMREHITZ MR, KFREERIRE M,
o XA BRT python 2.7, make 3.8, git 1.7.24bh, MEFRE LGN, KERITE
LRSI,


af://n3081
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5.2.1 A F Linux /il 55 83 R St A

ARSDKIF A AN M hifiA Linux 5248, SDKERIALY DA Linux RGEHE T4 :

Ubuntu 18.04.4 LTS
Linux version 4.15.0-109-generic (buildd@lgw01-amd64-010) (gcc version 7.5.0
(Ubuntu 7.5.0-3ubuntul1~18.04)) #110-Ubuntu SMP Tue Jun 23 02:39:32 UTC 2020

5.2.2 PEEIRBEHE

EHAF BITACEMYS, F22%Enfs, samba, ssh ZEMZ54H A,

5.2.3 ‘O L

A SDK FFR NG ZTE Ubuntu R LRI, FAHERHH Ubuntu 18.04 I RGFEHEATH I, HAMAY
Linux A A REFRF N A CUMMH R JARE . BR T RAERAL, IEH HAERE 77 T E K,

WEFEISR: 64 MRS, WRZEKAT 40G, WIREHATZ MEE, T2 s KRE A=A,
BAFER: Ubuntu 18.04 R4t:

%1% SDK INEHE @ PTREH A MF e a4 R :

sudo apt-get install repo git ssh make gcc libssl-dev liblz4-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 python-pip ncurses-dev pyelftools \

I Ubuntu18.04 RAEE S RAI &, GoiFIEZRE, AIDAWHREEEE, 2280 MR AT,

5.2.4 2 X xRN

% T Rockchip Buildroot SDK H #ii A fELinux N4wiE, FATHAERME T Linux FHYR X 4w T 2R, HAU-
Boot M Kernel{# F 4w 15% T B 5E 7 E H & Eprebuilt/gec N, buildroot{# FiZ IR 4RI H R T A
B,

o U-Boot MKernel4s1%E T E5%:

prebuilts/gcc/linux-x86/aarch64/gcc-1linaro-6.3.1-2017.05-x86_64_aarch64-linux-
gnu/bin/aarché4-1linux-gnu-

X Rl A
gcc version 6.3.1 20170404 (Linaro GCC 6.3-2017.05)

e Buildroot#mi% T Ei%:
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641 R4t
buildroot/output/rockchip.% /7 /5 /host/bin/aarch64-buildroot-linux-gnu-
32 R

buildroot/output/rockchip:th i 5 /host/usr/arm-linux-gcc

Xt RERRAS :
gcc version 9.3.0 (Buildroot 2018.02-rc3-02723-gd3fbc6ael3)

ERFEHAT GEURARN TR, AT
EIRSEHE RIS, Linux ARG a8T AR GEHE R O e, ATRA N EgR IR 7,

5.3 Window PC JF & Vb4 5t
5.3.1 A& T HZL3

IBRIPT E4T42% Vim, Notepad++Z 2Bk .
5.3.2 Rockchip USB X&) 2%t

FRVEARFTEE, FTERIEFYHRE Loader BiEE Maskrom #i5(, FHE % 2% Rockusb Kz
A REIEE AL,

Rockchip USB JX #2225 B F 17 UAE tools/windows/DriverAssitant_v5.x.zip, {5
xp,win7_32,win7_64,win10_32,win10_64 F#{ER S,

'f:ﬁm; v4.91 (==
sEEhZTaE sgahEnss |
IRRRRRNNRRRNRRNNNNND

BT EXMNEEYSE?

EZ¥% Fuzhou Rockchip
Z#E" Fuzhou Rockchip Electronics Co., Ltd

[V] ##8{5f£3£E "Fuzhou Rockchip Electronics Co., [ =20 ] [ AZE(N) ]
Ltd" BIERIH(A).

W SN EHNERERERNERFRE. &
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5.3.3 Windows &% T EL{i

Windows &4t IRk T HAMTE
tools/windows/RKDevTool/RKDevTool_Release, R] T Windows ¥ R AR, BEHFRE, BIKR
fEABEBA N 12.3 717 BT & T H,

5.3.4 HbnhgfF &5

1H2% SDK P EiE FHREFS R SDR O CUE AR 2, SRR MR, AT IR SLRITF R,
Xt N FIREERE PR SRRSO, SAErER O, R, RGesRIE(ETT k.

6. SDK L4 E#8 T4E

6.1 fil =4

Rockchip Linux SDK A EFIFH SRR N TH T git @EDBIEATIRAE I, TFA&E A DUER repo
XIXEE git GERATR-HITE, 1252, UM SCEHE.

6.2 ‘%% repo

WREER AP biv B, HHIZEFESERZES:

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

IR AT BAIIA] google AL, R#{ Repo T H, FfHALRERHAT:

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

e [ N IR SR AT B IR a5 R I ~/bin/repo 973, IKINAT DAV R] ] PA )3k 5OKR R #irepo T B

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

BROA_LWRRT S, AT PAGEATAN N a2 4REK repo

sudo apt-get install repo


af://n3131
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6.3 Git it &

TEAE M repo ZHTIERCE — N HCH git (58, SNJEHAEIEARERIBE] hook KA AL :

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

6.4 SDK 3RH

SDK JE i OIS AR S 2 X ANE AR . 8 midt OV R B 1 H 18 SDK,  FREFE M SSH A5 TAR
SEANERA, PIHPUGEIT RIS, XTI IBARSS 2% SSH AN IR, 1E2%
A EISSH ANHEREN A,

6.4.1 SDK R#mi4

Rockchip Linux SDK #i& H4A] PUGEBLEIANFE B FEE L, W RK3566, RK3568, RK3308,
RK3288, RK3326/PX30, RK3399, RK3399Pro, RK1808%, X T AFAFEENIRIIEESE —ERER
ARE, HAE NERIFERBIRESEE CEERSREE, WAL FTEE OAFENRBE,

SDK {#H -m <ith & _linux_release>.xml >R/ B 5 AR REA RS Ao
ESE AR E I RS5 88 A

EPRIT AR E B N, e _ TR OSSR, IR SR T T E SR AT H 20, #I4G RS
BAER TR 1 /DN BRI R RESE .

6.4.2 SDK 1V E:4ntd

NTiEZ P RIEARE SDK TR,  Hw MU BOR & H@ i SR AN M ARAHT SDK #1464 tl, THA& & AT LA
XTI, PRIF SDK AMEARa RN, xR USSR, 5181 repo NEITRISZE —
B,

TS A EE Y (I A 4 2 AR

6.4.3 AT Frid

FFEE A NFFAE T #RE| SDK H#i i E s iBik, ROpyalid@l, SDK _LIMAT
ReleaseNote.txt, % XHFSICREREERIINE, NEGENEFEIREN, BE MTREEN
ReleaseNote /&, H EHNG, FHRERREH SDK L,

O RAAIRAFIOET T xml #TEE YH7IRA, BEFENR:
.repo/manifests$ ls -1 -h &HFHH_linux_release.xml
RO RATIRAF R EFINEIEL TR AESR, BRSENT:

.repo/manifests$ cat */:NF%AE_Linux_SDK_Note.md
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HESH TR

<SDK>/docs/ IS /B AHE_Linux_SDK_Note.md

6.5 SDK B #T

JRBEIT KA ATARAE FAE B € A A B SEFT B, JEd an <> A 20 BT

.repo/repo/repo sync -c --no-tags

6.6 SDK [\ )i )z i

Rockchip bug &%t (Redmine) A T HIFIEBR A, 183 7 H P RIBACEDI AR FORES, 7R A
INFERER, fRIBIALIEE SN BE i, Je%k SDK A, BAREORA, HORE MR AR 22 2t Bug
4t I, Rockchip SRR = KN K RIREHAT 0 k. ACFRAIERER, B2 1R, nIZ23% 0y
/docs/Others/Rockchip_User_Guide_SDK_Application_And_Synchronization_CN.pdf,

7. SDK ZiiE

A SDK JFEINGERAE Ubuntu RGE RN, BATHEEM A Ubuntu 18.04 MRS THIF, HMM
Linux WRAN ] RERR ZN R EFCUIAH R RS, BR T RGE RSN, A HAERE A5 2K,

BEAFEESR: 64 MRS, WEZHEKT 40G, WREHITZ MR, HHEHERKIEEZE,
BUFZESR: Ubuntu 18.04 &%,

Y% SDK FREHE BT B 228, B8 HlE 2,
7.1 U-Boot Zii¥

HEASDK TR, BT N an A T4
<SDK>#./build.sh uboot

BRI SR 228 SDK &2 AT S AS H dm i 15 HH,
7.2 Kernel g

HENTHE HFREFPITA T 2 B 3h 72K kernel HI% 3% 54T 6,
<SDK>#./build.sh kernel

BN G2 KA B B Quick Start i,


af://n3168
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7.3 Recovery %%

N TR E FPUTLL N an< B 87858 Recovery %1% M AT L,
<SDK>#./build.sh recovery
% 1¢S5 7E Buildroot H 5% output/rockchip /i 2 5recovery/images 42 fi¥ recovery.img,

TR recovery.img 227 kernel.img, Fff AREIR Kernel 52X, Recovery J& 75 B AT A, il
R

<SDK>$source envsetup.sh rockchip_i&8H%&FK
<SDK>$make recovery-rebuild
<SDK>$./build.sh recovery

B2 NIE S SDK A AT XA,

7.4 Buildroot Jwi¥
7.4.1 Rootfs $iik

HENTHE H AR B R PUT LA N2 B 352K Rootfs Y41 M AT L :
./build.sh rootfs

913 /5 7£ Buildroot H & output/rockchip_it /i #! 5 /images N2 X rootfs.ext4,

7.4.2 BRI
EEAN qplayer FEBR, B FIAHSC ORI 40 T :
o Yi% gplayer
SDK$make qplayer
 H% gplayer
SDK$make gplayer-rebuild
o JiER gplayer
SDK$make gplayer-dirclean

e
SDK$rm -rf /buildroot/output/rockchip_8HA#E/build/qlayer-1.0
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7.5 Debian ¥

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

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

(1) Building base Debian system

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

Ymi% 32 {1 Debian:

RELEASE=buster TARGET=desktop ARCH=armhf ./mk-base-debian.sh
8 4m1% 64 7 Debian:

RELEASE=butser TARGET=desktop ARCH=arm64 ./mk-base-debian.sh

YRIFESERSAE debian/ H3E FAEAL: linaro-buster-alip-xxxxx-1.tar.gz (xxxxx Fe/RA T RIER),
FAQ:
o FIRGmIEEANFIERNGN N A EE L
noexec or nodev issue /usr/share/debootstrap/functions: line 1450:
..../rootfs/ubuntu-build-service/buster-desktop-armé4/chroot/test-dev-null:

Permission denied E: Cannot install into target '/rootfs/ubuntu-build-
service/buster-desktop-armé64/chroot' mounted with noexec or nodev

FROTT IR

mount -0 remount,exec,dev XXX

(Hrhxxx BIEHREE, RGEHHE)

FAMIRIEEBREMEFERE, STHRERNRIERSE ext2/extd RGFRTY,
o HT %1% Base Debian T2 1/ [F][E AN, 7 E RILE 5 R ESMNRuE, 2% BT 202 i
Debian f# live build, B/ IR M E A AT DUXFERCE :

32f FR Gt

+++ b/ubuntu-build-service/buster-desktop-armhf/configure
@@ -11,6 +11,11 @@ set -e
echo "I: create configuration"


af://n3209

export LB_BOOTSTRAP_INCLUDE="apt-transport-https gnupg"

1b config \
--mirror-bootstrap "http://mirrors.163.com/debian" \
--mirror-chroot "http://mirrors.163.com/debian" \
--mirror-chroot-security "http://mirrors.163.com/debian-security" \
--mirror-binary "http://mirrors.163.com/debian" \

+ o+ + + o+

--mirror-binary-security "http://mirrors.163.com/debian-security" \
--apt-indices false \

--apt-recommends false \

--apt-secure false \

64 RSt
--- a/ubuntu-build-service/buster-desktop-armé64/configure
+++ b/ubuntu-build-service/buster-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 "http://mirrors.163.com/debian" \
+ --mirror-chroot "http://mirrors.163.com/debian" \
+ --mirror-chroot-security "http://mirrors.163.com/debian-security" \
+ --mirror-binary "http://mirrors.163.com/debian" \
+ --mirror-binary-security "http://mirrors.163.com/debian-security" \
--apt-indices false \
--apt-recommends false \
--apt-secure false \

QUSRS SR ARNRE MR, AR B0 A LS 2 A, BHES AT H R EEPT R %
e

(2) Building rk-debian rootfs

%1k 320 HY Debian:

VERSION=debug ARCH=armhf ./mk-rootfs-buster.sh
B4 1% 64 Debian:

VERSION=debug ARCH=armé4 ./mk-rootfs-buster.sh
(3) Creating the ext4 image(linaro-rootfs.img)

./mk-image.sh

I 2242 X linaro-rootfs.img,

7.6 Yocto Zii¥

HEA AR H SRR E RHIT AR a2 B 852K Rootfs G & 4T

./build.sh yocto


http://%3Chttps//eyun.baidu.com/s/3bqwrvo7
af://n3243

YRIFJ51E yocto/ build/lastest H 5% R4 X rootfs.img,

FAQ:
BRE =B SEE RN TR

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

&S # setup-locale-python3 g iS5 42K image TE yocto/build/lastest/rootfs.img, ERIANFH 2B R 2
root

Yocto 215 E1EZ% Rockchip Wiki,

7.7 ®Hahni¥

FERY iR Kernel/U-Boot/Recovery/Rootfs & MR HIGIESG, A T H R B RHITLA R dr
2 BBNZE A G 1% -

./build.sh all # HZ&iFHEHFS (u-Boot, kernel, Rootfs, Recovery)
# FEHEPIT. /mkfirmware. sh #HITEIFHTE

./build.sh f£./build.sh all#:flE

1. WHEMTE . /mkfirmware.sh

2. update.imgiTfl

3. EfflrockdevH 5% NHIE S| IMAGE/ * * *_RELEASE_TEST/IMAGES H %

4, RIESAREELAIHN T B IMAGE/ * * *_RELEASE_TEST/PATCHES H %

i£: ./build.sh Al ./build.sh allsave @& —Ftf

* O O ¥ F

RIN/Z Buildroot , A] DUEIT L EINEZ & RK_ROOTFS_SYSTEM 157 rootfs ,
FLANFEZE buildroot ] PAEIS PA R A A TA K :

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

HASEEMEN, W] help &1, Hbin:

<SDK>$ ./build.sh --help
Usage: build.sh [OPTIONS]
Available options:

BoardConfig*.mk -switch to specified board config
uboot -build uboot

spl -build spl

kernel -build kernel

modules -build kernel modules

toolchain -build toolchain

rootfs -build default rootfs, currently build buildroot as default


https://webkul.com/blog/setup-locale-python3
http://opensource.rock-chips.com/wiki_Yocto
af://n3252

buildroot -build buildroot rootfs

ramboot -build ramboot image

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

yocto -build yocto rootfs

debian -build debian9 stretch rootfs

distro -build debianl0® buster rootfs

pcba -build pcba

recovery -build recovery

all -build uboot, kernel, rootfs, recovery image
cleanall -clean uboot, kernel, rootfs, recovery
firmware -pack all the image we need to boot up system
updateimg -pack update image

otapackage -pack ab update otapackage image

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

Default option is 'allsave'.

8. SDK [# 4%

AFEN FEN AU R 2R R (image) K5 HF IS THERIRIZ & L IOTRAR,
Rockchip A AN LRV E GRS TENHW FR, A DUEBREENRS HRITRE . K51, &
LA USB WX5h, UL Rockchip USB 4K A2 248

TH IBITRYE ik

RKDevTool Windows MU & TR, 232 FH9E M S BEA update FH2[E 4 T H
FactoryTool Windows BEARKTHE, H USB —H#iZ kiR

Linux_Upgrade_tool Linux Linux R TE, SZhEAHRIHR

8.1 he 5B 4

Rockchip *FETEHIBTTHY LA R R, RESEE4T Maskrom, X Loader
BN, ARG M, BONR b E AT TR,


af://n3259
af://n3278

Bk

Maskrom

Loader

Recovery

Normal

Boot

THEE

XFf

X

RH

S35

filiid

Flash fEARGEFREFR, 2515 A Maskrom &3, 7T AR TR [E
RS ;

FR VAR FEH B E] Loader LK IEH R EIAVIE ML, WATHEA Maskrom
1A 5 [

Loader #3UF, ] DAHHATREFRIRS . T4k,
A PO TR B S B — o X BB, 78I,

A5i5|F recovery J55), TEMERHZAR. KEHT RKEREEIE,

F5t51F rootfs JF5f), MN%E rootfs, RZEATFEAZIEZ MR TIEIR
s

WA AT AR5
o RIEFILEM, EH, A Maskrom B,

eIt [EE, 243 recovery f&8 FHEE N, ARG Loader [EHF5 S K,
P [EME, #2443 Maskrom #258 FHEE N, RGUK#EA MaskRom [E 65 B,
P EfE, EREEMETFARIEEFARS)S, HOHOTE TR LR ZH—1 ADBIE&

“RI—D MSC %57, Aeat T A i Ui, # N Loader 3,

et [, AIFEER O8] ADB a2 T8N, i reboot loader %>, i A Loader £i5,

8.1.1 Windows Rill#Li}iHH

SDK f2{#t Windows %5 TH(THRATRE v2.84 8l L), THEATTERER:

tools/

— windows/RKDevTool

N, gRIFEERMENRIERE, BERE T EHE A MASKROM B BootROM %5,

HEHELT USB NEIZ)G, #(%# “MASKROM N H% REAERST GMATF, MEREHEA

MASKROM #3X, IR E RN R )E, Rdi < dT 3 THE, tha] D% “recovery" 148N
BOHE T EALHE “RST” JGAT-HEA loader BFUHATHS, THIE MASKROM R 73 X (kS M bt S X

e, (EE:

Windows PC 7 ZAEEH BARIZTT TEA A HAIT)


af://n3313

r

.3+ RKDevTool v2.84

a2z

Download Image [Upzrade Firmware Ihdvanctd Functi onl
# O | Address Fath
. v ___-
2 I_ 0:00000000 parameter | .. ‘rockdeviparameter. txt
3 | [V 0x00004000 uboot . Arockdeviuboot. img
4 F 0x00006000 trust Chrockdevitrust. img
5 | [¥ | 0x00008000 misc L Arockdevimise. img
6 | [v | 0x0000A000 boot . Arockdeviboot. img
T [V 0x0001A000 recovery . Arockdevirecovery. img
g [”  0x0002A000 backup
9 | [V | 0x0003A000 oem . hrockdevhioem. img
10 | [v | 0x000SA000 rootfs . Arockdevirootfs. img
11 [V  0x00154000 userdata . rockdeviuserdata. img
< | [T, | »
T | Run | [ switch | | DevPariion | [ Clear
Found One MASKROM Device

T BETHT, TN USB J8a)), K&

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

8.1.2 Linux LA

Linux RS TEALT tools/linux H 5% N (Linux_Upgrade_Tool T ERATEE v1.57 8 PAE), EHIAIKR
HIMR T 1ZEHE 2] MASKROM/loader rockusb, FbUNZmiFAE s EEE rockdev BRF, AHMLSWT:

sudo
sudo
sudo
sudo
sudo
sudo
sudo
sudo
sudo
sudo

TR A TR R Se R -

sudo

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

./upgrade_tool

ul
di
di
di
di
di
di
di
di
rd

uf

rockdev/MiniLoaderAll.bin

-p rockdev/parameter.txt

-u rockdev/uboot.img

-misc rockdev/misc.img

-b rockdev/boot.img

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

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

rockdev/update.img

AEMRER, PLESE MASKROM RSB T R A2

./rkflash.sh


af://n3320

8.1.

3 ARG X B

RN XA (RS2 RK3568 EVB 7} [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

uboot 73X : fi uboot 4% Hi K1 uboot.img,

misc 77X : ff misc.img, %A recovery fifif,

boot 731X 1 ftk kernel #w1% Hi >R boot.img,

recovery 73[X.: it recovery 4% Hi 1 recovery.img,

backup 77 [X: Ti#, BEIN&AHR, 4R Android —FEE recovery 1Y backup i o
rootfs 73X : i buildroot, debian B¢ yocto gt >R rootfs.img,

oem 73X : AT R, 7 R APP 8B, HEEHE /oem HE,

userdata 73X : fft APP I X ER AR A P, H2HE /userdata HX T,

9. SDK H %

9.1

ZS
el

U-Boot 1'%

faT B/ 24 U-Boot BAMES MG IETERHI, #BEF T RK *FE& U-Boot HE2E, EIK U-Boot JF
A 2% /docs/Common/U-Boot H3X T~ {Rockchip-Developer-Guide-UBoot-*.pdf) o

9.1.1 U-Boot 41

Rockchip U-Boot next-dev %3 > & Rockchip M U-Boot ‘B /5 #J v2017.09 1EFRAH ] HISRIEA T & 8RRk

j‘(o

HREEIZ 6 LE&H RK T ERES O, XL ESR:

% F§ RK Android [E /550

2§ Android AOSP [E /5 5);

% Linux Distro &4 /530

% ¥ Rockchip miniloader 1 SPL/TPL ! Pre-loader 5|5;

¥ # LVDS, EDP, MIPI, HDMI, CVBS. RGB %@ /RI&%&;


af://n3327
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o 7} eMMC. Nand Flash, SPI Nand flash, SPINOR flash, SD . U & %7K /E50;

o SZHFFAT, EXT2, EXT4 XHR%:;

o X ¥# GPT. RK parameter 77[X3%;

o SHPIFHLLOGO, FEHiahE, (RAEM, AR,

e XH#f12C. PMIC. CHARGE. FUEL GUAGE. USB. GPIO. PWM, GMAC, eMMC. NAND,
Interrupt 3§;

o X FF Vendor storage 77 P IEIEFNIECE ;

o X FF RockUSB #1 Google Fastboot Fi#fl USB gadget %%E eMMC;

o 7+ Mass storage, ethernet, HID %% USB i%%%;

o ZFRHBI RS AIESE kernel DTB;

9.1.2 i A

RK [ U-Boot —HAPHMRA: v2014[HRAFIV2017H#hRA, NER4FR7Y B FrkdevelopFinext-dev,
FAMANTT A S HTU-Boot/2 & A v2017HR AR,

1 FIME B EMakefilefI R A2 7542017,

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

VERSION = 2017
PATCHLEVEL = 09

SUBLEVEL =
EXTRAVERSION =

FR2: AT — 1T ERITEHE S N U-Boot 2017.09,

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

WHITR: v2017E 775 B & BB #2Github:  https:/github.com/rockchip-linux/u-boot

PRZIRAS . v20173ESRRKNIZIRAS >= 4.4

9.1.3 ‘FEHiIE

9.1.3.1 F#irkbin

XE—NTEECE, HTHFBRRKAFERNDn, A, fTRETHE, U-Boot mIFENSMNZEHERT MR
E, $THL4E Afloader, trust, uboot[E . rkbinflU-Boot LIEMLEREEI H KRR,


af://n3435
https://github.com/rockchip-linux/u-boot
af://n3444
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9.1.3.2 FHGCC

GCC%n Pt 2{# F gec-linaro-6.3.1, i & Tprebuilts 3% 2 M, prebuiltsFIU-BootfRF[FZ HR KR,
:

// 32fi:
prebuilts/gcc/linux-x86/arm/gcc-linaro-6.3.1-2017.05-x86_64_arm-linux-gnueabihf
// 64fi:
prebuilts/gcc/linux-x86/aarch64/gcc-1linaro-6.3.1-2017.05-x86_64_aarch64-1linux-
gnu/

9.1.3.3 i&F¥defconfig
oy defconfig ¥ Fikernel dtb LA
rv1108 evb-rv1108_defconfig N \
rk1808 rk1808_defconfig Y \
rk1806 rk1806_defconfig Y \
k3036 rk3036_defconfig Y \
rk3128x rk3128x_defconfig Y \
rk3128 evb-rk3128_defconfig N \

rk3126 rk3126_defconfig Y \


af://n3447
af://n3450

1Yy

rk322x

k3288

rk3368

rk3328

k3399
rk3399pro
rk3399pro-npu
rk3308
rk3308-aarch32
px30

k3326
rk3326-aarch32
rv1126

rv1126

rv1126

rv1126

k3566

k3568

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

rk3568_defconfig
rk3568-dfu.config
rk3568-nand.config
rk3568-spl-spi-nand_defconfig
rk3568-aarch32.config
rk3568-usbplug.config

3Z¥¥kernel dtb

Y

R WERFRASHISDK & AT R defconfig MR, 16 PASDK i,

9.1.3.4 ik

./make.sh [board]

Wi

\
1 RRA
B FRRA+SHFA/B

eMMC+DDR3 He3EFFA1
eMMC+LP3 BIgEFFH1
Spi Nor+DDR3 PLEFF#1

e

Spi Nor /NA &
AR (NEEE)
usbplugJIGE

AR
L A3 RRA

T RRA

S Hidfu
FHMLC/TLC/ eMMC
SPI-nand % FSPL

S Hfaarch32 1=,

F Hrusbplugh&izt

// [board]: configs/[board]_defconfigzfi,

Bk Toiesfieafi-F-a, H—REUEEHTfEE defconfig, NIZwiFan<>AiHEE [board], HI4N:
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./make.sh rk3399 // build for rk3399_defconfig
./make.sh evb-rk3399 // build for evb-rk3399_defconfig
./make.sh firefly-rk3288 // build for firefly-rk3288_defconfig

RS T3 E64h T B, WRERT A" config" IR, MIGWREA A HEE [board]:

./make.sh

TR A RGw N I R A S B IR, 15221 make distclean J5E#T4IE,

Bk RIFSERGSTEU-BoottR H 5% FFTHEAE K trust, uboot, loader,

9.1.3.5 i ghifife

RKF-BTU-Boot NIRRT, (XHH —LLEZHIR:

start.s
/7 ICHmIRGE
=> IRQ/FIQ/lowlevel/vbar/errata/cpl5/gic //

=> _main

=> stack //

/7 UE—BE] cosingiatt, &iE— R0 E0[ A

=> 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 //
// CHRINR
=> relocate_code //

/7 EZMER] CHEwiaai, Ak—R7IRRE0EH
=> board_init_r: init_sequence_r[]
initr_caches //
initr_malloc
bidram_initr
sysmem_initr

initr_of_1live //
initr_dm //
board_init //
board_debug_uart_init //
init_kernel_dtb //
clks_probe //
regulators_enable_boot_on //
io_domain_init //

ARMZEFFHHZEAT Low Lleve LHIEATL

R CINRE TR E A

[socHlowleve 1HJ4A1L]
)l

(FBddr A& (58]
Mddr REFIEF ML reserve NE

ffiEU-Boot H & Ere locyHii:

IC4mSEEIU-Boot RS re location

{HREMMUFII/Dcache

Witkfkof_live
HIaa . dmAEZE
CEEwIa, Bi0in]
EBTiomux, clkAClE
[(J)#kernel dtb] !
VISR L R GHR
HItaI R ST HIR
io-domain#Jéhfb


af://n3593

set_armclk_rate // __weak, ARMIZI(SEAHE T RA L)

dvfs_init /7 BEIRES RS
rk_board_init // __weak, H&NEMRFEEHTII
console_init_r
board_late_init /7 [F&latedliaik]
rockchip_set_ethaddr // WEmacHik
rockchip_set_serialno // KH&serialno
setup_boot_mode // fEFT"reboot xxx"@s,

// R Lloader 5130, recovery
charge_display // U-Boot7tH
rockchip_show_logo // TRFHllogo
soc_clk_dump // FTHIclk tree
rk_board_late_init // __weak, HENEMAKFEEHITIIN

run_main_loop /7 BEAGLITHER, suT/Esims

9.1.3.6 PRtk

RV AR DGR MA LR T, RE QRTEEME, E22LIR; 5 Msecure-boot
TR o JFHLN KT

o ctrl+c: A U-Boot i 17H#5i3(;

o ctrl+d: HEA loader 55

o ctrl+b: Hf A maskrom kEE i

o ctrl+f: HEA fastboot #EZ;

o ctrl+m: FTE[ bidram/system 188 ;

o ctrl+i: fHEEAZ initcall_debug;

e ctrl+p: #TE[ cmdline f55;

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

9.2 Kernel JI- %

AT R ERATEHAZ — L2 DEC B B, 1202 ds FUACE, B S b 7y R T — S B
%o Kernel WiiA DL 4.4 FENEEME, AL,

9.2.1 DTS 4144
9.2.1.1 DTS HEiR

FHIRRAK Linux Kernel j2 H R E CAFECER TAHXMEE, 1 10MUX, BRAREART
GPIO, B 12C/SPI BZE R client BB E. N TH##7 XM ‘hard code' /75, Linux5 | N
(Device Tree) HIMEERAHIRA R FIRELFLEH,

Device Tree #5 r] M HGE, 116 DTS BvE, JEH IR TE. desi M.des JFXAF, ENRZIFHIIRE,
PN dib 19 RIS, NSRBI, dtb 24 bootloader (41 U-Boot) HNZEE| RAM 5N
HkzSAl, I AR AL N S L IELS Kernel space, PAZEHTRE dib XM, 1RIRE D& B LAILA
o

AR EIES T BUAHTE— NIRRT dts BCE AN —LE8 VLAY dits TBIERE, T 1E4H dts 7Y
BENAREASGERIAN, WEM%E, 1§25%: devicetree-specificationsFldevicetree-bindings



af://n3596
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9.2.1.2 FW—4/= i DTS

o QIE dts XfF
Linux Kernel HEi X2 E- &M dts, RK F&EM dts XHFFT:

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

—f% dts S A RN 97 soc-board-name.dts”, 41 rk3399-evb-ind-lpddr4-linux.dts,
soc BRI E RS board_name —RR MBI 22 ENK M4,
WRARAIMN T2 — AR, WIHFTFE A dis SUHRFEIRRTAT,

QSRR BB ORI R IIZEH, B i 2 IEE, P DA R IR REAF AT
fE dtsi SCHF, T dts SCAFRIFHE AR FIBEFRER, I HIEI include "xxx.dtsi™RF 23 FH I BE A #A
K,

I—rk3399-evb-ind—lpddr4—linux.dts

| — rk3399-evb-ind.dtsi

| L— rk3399-linux.dtsi

o fBIK dts FITE B XY Makefile

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

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

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

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

Y% Kenrel I 0] DLE 2 make dts-name.img (4 rk3399-evb-ind-lpddr4-linux.img) , BIA] A= BN B AT
boot.img (47 dib £#E) .

o dts THIART LR

dts TBEA] DME c/c++—FE, @i #include xxx.dtsi S HAMHAY dts 8, dts X
KAk AR SR disi SUHFRIFTE B & R AV E MERMEL, 4 property TEZ dis/dsi XHFHOE X, ERIERE
N dis FIE o FEFIEFHE DG A2 HIlEE 1 sUER S OE UAE soc.dtsi, WIFREREIZIL&IIAE, FHEAL dis X
I EH status "okay", RMHIZIE®E, FTHETE dis X IEEHE status 9 disabled",

/dts-vil/;

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

#sound-dai-cells = <0>;

status = "okay";

3

&hdmi_sound {
status = "okay";

i


af://n3622

9.2.2 WREBIHUT £ S0k

\docs\Common\ H & N3 INEEREL &R 17X NI & R, K7 FEE
FHIX LT SR T — DNANES |, KRGS LIBRI R, SRR RIS R SO N &
=T
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Bt FH* R 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_RK®628_Porting_Guide_CN.pdf

|

Sil

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

N Rockchip_Developer_Guide_Power_Analysis_CN.pdf
R, Tk 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

bk 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

1% 3] WATCHDOG . . .
Rockchip_Developer_Guide_Linux_WDT_EN.pdf



Bt TH*

Clock s B & CRU
JTAG GDB%-4; DEBUG
FHIAIR
CPU/GPUZEA= DVES
HLFE v
PIK B GMAC
GPIOHJER I0-DOMAIN

PMICH.&1T .

PMIC
DCDC
PWM PWM
SPI SPI
B IEE UART
9.2.3 GPIO

X SCAY

Rockchip-Clock-Developer-Guide-RTOS-CN.pdf
Rockchip_RK3399_Developer_Guide_Linux4.4_Clock_CN.pdf

Rockchip_Developer_Guide_DS5_CN.pdf
Rockchip_Developer_Guide_GDB_Over_ADB_CN.pdf
Rockchip_Developer_Guide_OpenOCD_CN.pdf
Rockchip_User_Guide_J-Link_CN.pdf

Rockchip_Developer_Guide_ CPUFreq_CN.pdf
Rockchip_Developer_Guide_ CPUFreq_EN.pdf
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
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

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
Rockchip_RK816_Developer_Guide_CN.pdf<br/
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
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
Rockchip_Developer_Guide_UART_EN.pdf

Fein RK3399/RK3399Pro 24t 5 4 GPIO(GPIO0~GPIO4)3E 122 4, FFEH) GPIO #E ] LA EFRIT,
GPIO0/GPIO1 R] DAME N RGEMAEER, Fir GPIO #\A] DA FECE Y Ehisi# Nhi, FA GPIO EK A vk
A, GPIO IRENRE AT DARCE,, X T IRHEE LAY GPIO BR dts BHIRY GPIO BIX KR, Hilan
GPIO4c0, AR R dts B IH A 1% /2 “gpio4 167, [K2h) GPIO4A F 8 I pin, GPIO4B 7 8 4 pin, DA
IS co L2 16, ol HBtE 17, DAHSEHE; GPIO HY 15 2% docs\Kernel\Pin-Cor\H % K
Rockchip Pin-Ctrl JF %45 V1.0-20160725.pdf) o
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9.2.4 CPU. GPU. DDR %

DVFS (Dynamic Voltage and Frequency Scaling) aiZASHLESRYET, J&— RS2 i B AR 15 £
Ko HHEG 4.4 NEHZHEF DVFS BIBEELE CPU. GPU, DDR, CPUFreq 2T RE E X H—EXFE)
YA CPU AR R AYIEZEREAY, BREARAIREIL CPU AYIIFE, RN CPU HITERE, CPUFreq 1@
IR EIR SRS, R — D EIENSRAECPU [, HRTRIPIRZIRARAE T DA LR RS :

o interactive: 1RIE CPU S ANSEIAE;

o conservative: TR<FIRME, BTSN FIH L ;

o ondemand: RYE CPU FEZIATEMIFALE, Lt interactive SRIE V12 ;
 userspace: FF HCOILKEHBEENME, RAASSHNEE,
 powersave: DJFEMLSE, MRZCKANRIL BIERANE;

o performance: PEREMLIE, MHECRIRIGE MR EE;

VEIRRERINRE ML E, 172 % docs\Kerne\DVEFS\H & FXX#4, ARM/GPU/DDR 438176 % b A E iR 1%
M, AIPAE ADB an 2 7#E, MM AEOE RN

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

DDR: /sys/class/devfreq/dmc/

XEEHSE AR RET A

o available_frequencies: ‘B RSZRFAISR

o available_governors: /RS HRFIASSTRIG
o cur_freq: EARYEIIR

o governor: YA HAESR RN

o max_freq: TR ETHREAEHIAVIIR

o min_freq: ‘TR ATRAKAEHIATAR

PA RK3399/RK3399pro GPU Ml TEMIRIE, AU R:
foespasil iy

cat /sys/class/devfreq/ff9a0000.gpu/available_frequencies
DR -

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

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

9.2.5 {2 B
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RK3399/RK3399Pro .03 Y ARM #ifll GPU #7rAlin A iRizGds, I DASCHY S CPU A1 GPU (i
JE, R BESRES] CPU Al GPU RUATR MMIHZH] CPU F1 GPU HUIRE ., SN ML FIA R
AR N AHEEE AR, 7] OB dts RN REC B 738 24 iR RIR I S Ok ISRl 7=

.
HH -
BRI 5 TR -
&threshold {
temperature = ; /* millicelsius */
1
BB FRRIRE:
&target {
temperature = ; /* millicelsius */
+
B SALIRE

&soc_crit {
temperature = ; /* millicelsius */

}
P B R SR A LT

&tsadc {
rockchip, hw-tshut-mode = ; /* tshut mode 0:CRU 1:GPIO */
rockchip, hw-tshut-polarity = ; /* tshut polarity O0:LOW 1:HIGH */
rockchip, hw-tshut-temp = ;
status = "okay";

}

B BRI R PAZ2 docs\KerneN\THERMAL\ H 5% FHE <SR,

9.2.6 LPDDR4 fit &

RK3399Pro {# F] LPDDRA4 [ dts AL E 152% X : arch/arm64/boot/dts/rockchip/rk3399pro-evb-lp4-v11-
avb.dts, RHIZAHEI IR 3 A /48 DLEIAN BZAY 7 i des HRRITA]

&dfi {

status = "okay";
}
&dme {

status = "okay";

center-supply = <&vdd_center>; / /X2 RS S FRIE (4 HLE R ILE
upthreshold = <40>;
downdifferential = <20>;
system-status-freq = <
/*system status freq(KHz)*/
SYS_STATUS_NORMAL 856000
SYS_STATUS_REBOOT 416000
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SYS_STATUS_SUSPEND 416000
SYS_STATUS_VIDEO_1080P 416000
SYS_STATUS_VIDEO_4K 856000
SYS_STATUS_VIDEO_4K_10B 856000
SYS_STATUS_PERFORMANCE 856000
SYS_STATUS_BOOST 856000
SYS_STATUS_DUALVIEW 856000
SYS_STATUS_ISP 856000

>

vop-pn-msch-readlatency = <
/* plane_number readlatency */
00
4 0x20

>

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

>

auto-min-freq = <0>;

3

&dmc_opp_table {

compatible = "operating-points-v2";

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

}

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
3
XEFEEENZ:

LPDDR4 FATH Z#F 416M F1 856M AL, HAMAR C4 47 disabled, Pt AGNSRZ P B # F [F— 1
dts 3747 LPDDR4 FlH 287U DDR, M|HEAHZEAA) DDR 5 2 416M Fll 856M HIAH3R, A iESS
PEEECEERIAJT S DDR 2Z847i5)6E, LPDDR4 HYZESRIHREXS RIS A FRRH], HER:

o UM% LPDDR4 FEZSINGE, NIFFE M buffer % sram H, RK3399Pro Y sram Z¥ AR, AJ
Fi=3IE] 128k, HRITZECLE B SRS AN 32k, A ARG R LR A 4R 2 Hag
(32k22, A FHESREBAIFEHD , BEEZHAE-REOIERD), BRIV DRI B R
AN, A AR IR TR R SRR B Kbuffer k)N, Q1SR 20 A AR B B Kbufferfif 552
F, FFERUSB A FHTARMHdma, ATLARERGIEEN, W2, TeE2NE -+ (B
hdmi, spdif, i2s IR ) L2 usb FHF,
o WIRTHEZ LPDDR4 A, NIFEER 5 buffer BE| sram H, I RS2 HEESF: 2 MR,

THIZHIRAN R TREA TR A

dts PR sram 7 A

/* first 64k(0xff8cOOEO~0xff8de000) for ddr and suspend */
iram: sram@ff8doee0 {

compatible = "mmio-sram";

reg = ; /* 128k */
+

REDRE R 7 i dts 5 T dram 19 R

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

3

o WIRATEE LPDDR4 A8, HT LPDDR4 ZE4iA 2 N RIRE], KR FTFE 3 MU LA+,
FEEX ) LPDDR4 [ZSA,  BIEEXS N F= i dts #14% dmc 719 53 disable, 40 NFR:



&dmc {
status = "disabled";

3

SN, HEROREPNZ B d N2 N E
FHIBR dis FREGNIECE :

/* first 64k(0xff8c0000~0xff8dOEOO) for ddr and suspend */
iram: sram@ff8doee0 {
compatible = "mmio-sram";
reg = ; /* 128k */
}
&dmac_bus {
iram = <&iram>;

rockchip, force-iram;

3

9.2.7 SDEHCE

AL A AN RK3326/RK3399PRO [ UARTHdebug 5 sdcard £, ERIAALE £F] T Fdebug, U0 Z(H
F sdcard FFE4N NECE

&fiq_debugger {

status = "disabled";
pinctrl-0 = <&uart2a_xfer>;
}
&sdmme {
sd-uhs-sdri104;
status = "okay";
}
9.3 Recovery %
9.3.1 i/

RecoveryfLfilIHF &, ZE{LlAndroidiJRecoveryIRETF &, FEAEFBIEIR A P BN RS,

LinuxHRecovery U2 TE & 2 —"Recovery 7} [X, %53 X Hkernel+resource-+ramdisk £H 5%, F 2 FH T
%

1E, u-boot=HRHEmisc7 XA FEER AW 25 | S 1Y RSt /2 Normal RAIEERecovery 2L, HT
RGHPHALIE, T PARecovery B TCRELRUE T4 A 2 B, R0 R A 7, 40 S 3 i P, AT SR RE AR SR
7o
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9.3.2 IR

I TBI2 T H debug

buildroot/output/rockchip. A 7/ Erecovery/target H 5% Il —M &gk £ rkdebug,

touch .rkdebug

Recovery B HAKAYT log 1EE THFTENHIK, HAb—Mp 2@l & %F userdata/recovery/Log S

B Z Recovery T & 7R 2% S0%/docs/Linux/Recovery/Rockchip_Developer_Guide_Linux_Recovery_CN.pdf

9.4 Buildroot JF &
RockchipE 2Bl BIfiA R &, BSPELEMSHEHIT R, HERE I RME,

9.4.1 T BRI BEE

source ./envsetup.sh (config_name)

config_name AJ PAsource ./envsetup.sh¥l| 3K, %&£ BTG 9R1E,
9.4.2 S B R SE

EIFRIEES, % Nk DAgRIEE — 1 package, T FZ Zconfig, build, install =&B72HAK

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

THEA AT
make <package>-dirclean
Ymi¥Buildroot R%t, Hi%makeBR[H]

make

9.4.3 JF KA

HHXpackagel It A&, AIPAS% <sbk>/buildroot/package/* , HHpackage/rockchipsERockchipH & Y
HH>Epackage.
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9.4.4 SEHIH ISR

2% buildroot/configs/rockchip* Br B3¢, & A BT E I Ao

buildroot$ tree configs/rockchip/
— adbd.config

— arm_a7.config

— audio.config

— audio_gst.config
— base.config

— base_extra.config
— benchmark.config
— bt.config

— camera.config

|— camera_gst.config
— chromium.config
— debug.config

— demo.config

— display.config
|— freerdp.config
— game.config

— gdb.config

— gpu.config
— kernel_4_4.config
— network.config

F— ntfs.config

9.4.5 S M

Buildroot®BA I\ X #F Wayland S HEIAE AR —2E Qe M. WTRE:

XL QI R M T LI RE, W0, RRARSKIUE, XIFEBEAR, ZEIKIEES, WIFL EESE,
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9.4.5.1 Z & A0A N FH

i AL iy TN

‘(. .

] ‘l’.'.'hh ", " i
VT R D i, TN
r

> } ! 4hong,
ST B E L T -’.-'.l.';fﬁ.:- Gy . -

=
WAl

Al
- - oy . e ” 4
i

Z AR T P T IR & ) 22 B TR RE ). omREH DAKREARRDRET), sidhiBal a2 B3
TEFAFE 9 AL demo,

PG RETNEIIEEE S
9.4.5.2 A YE R

qfm 2 — PP SR T

@ _______________________________________________________________________________ ‘ewiesm
“ open File Manager

Root
Home
Oem
User Data
SD Card
USB Disk

i qfm AT DA X fF, RdiHREHEAT—RER, [die EARE E—%,
RS R DA AR GO A ERA R A TOT SO A, il mpa STPRREVA A gplayer B FHFTITAILS,
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9.4.5.3 Z UIRERRTAAR N

qplayer B— N2 IIRERRINAS, AT LARRUAN, SHFNEE Fro smdiEshaR B s demo,

] OB AE gfm i XA gplyer 15T
Lk e ] DA B R

9.4.5.4 %1% N H

qcamera & AL, AT POEATIARAIR B,

---- 1

BTG SL I IE N N 88 qeamera K B 2 R ERAG SR, A5 4% :

Image Mode: FMHE, midirl U0y Video Mode AR AR,
Capture: fi#£E4, 7£ Video Mode N<7ZEM Record Sl {2,
Exit: JBH,
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9.4.5.5 BEE M H

gsetting RRAILE TH, HAFDILE Wik 88, SR, SSmE L) RE D EA K,

e s
R Setting

WiFi

BT

Update

Factory Reset

9.4.6 JH P I hg

FF: root

5 rockchip

9.4.7 Weston it &

FATTRT LAIEIS AL B Weston X B T — 2L HE I E, T SONE IR E T,
9.4.7.1 IR E

Weston X #7E weston.ini BLE ST shell PO EIRSERE A, VE, PARTE launcher B B HRFEH
ke,

# /etc/xdg/weston/weston.ini

[shell]

# Bt ARGB8888
panel-color=0xff002244

# top|bottom|left|right|none
panel-position=bottom

[launcher]
icon=/usr/share/weston/terminal.png

path=/usr/bin/weston-terminal

[ launcher]
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# EIREEE
icon=/usr/share/weston/icon_flower.png
# B
path=/usr/bin/qsetting
HHHHHHT X
Weston X f5#7F weston.ini Bl B KR shell BOXE S REE., #ita, 4
# /etc/xdg/weston/weston.ini
[shell]
# TR (R ) 4 B AR
background-image=/usr/share/weston/background.png
# scale|scale-crop|tile
background-type=scale

# PRSI ARGB888S, KIZE L & ERIARK
background-color=0xff002244

9.4.7.2 F¥HL BB bR B

Weston FYEEIN LN AT DAFE R sh 2 80HBLE, AT PATE weston.ini FY core BXACE, 40:

# /etc/init.d/S501launcher
start)

# 0 NEEILFRNL, AAAFD
weston --tty=2 -B=drm-backend.so --idle-time=0&

B
# /etc/xdg/weston/weston.ini
[core]

# ®E 5 WARBEEHARLIRS
idle-time=5

9.4.7.3 Btk 2 UNE B

Buildroot SDK A Weston HRERINE RGN ARGB8888, X TIHLL(KMEREFE A, A PATE weston.ini FF
core BXFC'E 7 RGB565, 4N:

# /etc/xdg/weston/weston.ini

[core]
# xrgbh8888|rgh565|xrgh2101010

gbm-format=rgh565

AT ATE weston.ini HY output & B E & FER AT Tonigal, an:
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# /etc/xdg/weston/weston.ini

[output]
# output HY name F[PAEE /sys/class/drm/card@-name
name=LVDS-1

# xrgh8888|rgh565|xrgh2101010
gbm-format=rgh565

9.4.7.4 R T BEE

Weston 1% .7~ /7 [A] A] ATE weston.ini HY output ERECE, 40:

# /etc/xdg/weston/weston.ini
[output]

name=LVDS-1
# normal|90|180|270|flipped|flipped-90|flipped-180|flipped-270

transform=180
MR FHESAE B R R, ] DU s E S, an:

echo "output:all:rotate9e" > /tmp/.weston_drm.conf # fifi#&lt 90 &
echo "output:eDP-1:rotate180" > /tmp/.weston_drm.conf # eDP-1 Jigf% 180 J&

9.4.7.5 ZrWER N AnTsne B

Weston [ 5573 HER N 4 i r] ATE weston.ini 1Y output BEACE, 1:

# /etc/xdg/weston/weston.ini

[output]

name=HDMI-A-1

# TR SRR R
mode=1920x1080

# TRRREUEEL

scale=2
IR FED I E PR R, A DUE 3SR E S, e

echo "output:HDMI-A-1:mode=800x600" > /tmp/.weston_drm.conf # {EIZX HDMI-A-1 ¥R

h1800OX600

XA A N 7 A RGA I,
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9.4.7.6 &k b s

1EJ53)) Weston B, FF#l logo 2| Ul SB/R 2 [AITFEREE U R, FFZ0 L RE, vl PUE DA RshZs
FE B S N RS Weston RENE

# /etc/init.d/S501launcher
start)

export WESTON_FREEZE_DISPLAY=/tmp/.weston_freeze # 1% & FFkALE X IFIETR
touch /tmp/.weston_freeze # /A&45iR

weston --tty=2 -B=drm-backend.so --idle-time=0&

sleep 1 && rm /tmp/.weston_freeze& # 1 FVJEME%

9.4.7.7 Z JitHl E

Buildroot SDK Y] Weston X 7% J#[F) 5% & N IR IESEDIRE, AR E e RN X 2 HRHE drm 39 name (&
It /sys/class/drm/card0-name FRHR), MHOCHLEIE MG RIEE, W:

# /etc/init.d/S501launcher
start)
export WESTON_DRM_PRIMARY=HDMI-A-1 # {5 &N HDMI-A-1

export WESTON_DRM_MIRROR=1 # fiHSGEEN(ZMETE), NEEHIAGEZERN 7T
export WESTON_DRM_KEEP_RATIO=1 # HGEIX FAEMIRIRELL, RIZE ARG 4

=
export WESTON_DRM_PREFER_EXTERNAL=1 # AMNED/REHEREN H AN E Tres
export WESTON_DRM_PREFER_EXTERNAL_DUAL=1 # #MNE G RagiEEm ERIA IS —DANE R F
=

weston --tty=2 -B=drm-backend.so --idle-time=0&

SR AE U RN B I T B RGA I,
[RII 37 F57E weston.ini FY output B SHEE 5 7€ R &

# /etc/xdg/weston/weston.ini
[output]
name=LVDS-1

mode=off
# off|current|preferred|<WIDTHXHEIGHT@RATE>

9.4.7.8 Fi N B HH O AC &

Weston IRGSBVINFE R/ D— MR NIRE, TEEANIRE, WEFEELE weston.ini 1Y core BRFIRIZE :
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# /etc/xdg/weston/weston.ini

[core]
require-input=false

9.5 Debian JJ- %

Rockchipf2ft 7 X Debian 10/11H93FF, FTXUNETREN, RAE T LinarohitA, #IN— L EZFIMAR
IER 2R, B fitElibmali, xserver, gstreamer rockchip®package, IX%Epackagesifiiddockerts E4miEtH
FKdebfl, f7/TE/debian/packages/*,

Dockerf& % %deb packageZ# X%
<SDK>/docs/Linux/ApplicationNote/Rockchip_Developer_Guide_Debian_Docker_EN.pdf

Debian/T % XX #42%

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

9.6 Yocto JF &

HZERIZ#: hitp://opensource.rock-chips.com/wiki_Yocto

9.7 ZUHAI K

i1 gstreamer/rockitk fErockchip F- 5 - ff{multimedialJT %

vpu_service --> mpp --> gstreamer --> app

vpu_service: Kz
mpp: rockchip & MAMZw RS R4, A S E mppsaiY
gstreamer: Xf#ZappMI4:

H fiirockchipf@ i 52 ¥ solution & 3 T gstreamer(, {8 FH gstreamerf 42052 AT PALLES 77 (H Y FET
pipelinefl) 77 NGEREIB AR, SRt aviXLEn .

HIRGERIZ%

/docs/Linux/Multimedia

I— Rockchip_Developer_Guide_Linux_DLNA_CN.pdf
|— Rockchip_Developer_Guide_Linux_RGA_CN.pdf
|— Rockchip_Developer_Guide_ MPP_CN.pdf
L Rockchip_Developer_Guide_ MPP_EN.pdf
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9.8 Grahpics H %

Rockchip LinuxF- & fGraphics, & FIDRMAIDMA-BUFFJARM Linux*t-&. t#E, @A, f£&
THEMETRERIMTRRES, FIUAARZIAHNS:, WARLEMIFFEREN TR, #HAFGEET
Rockchip¥

BRIENARMIGHNIERL TG, HiRE, REANZIRBERIXLENE, LR HERFE i
2, BEZ YRR PAZF Rockchip wikifl R H SR,

<SDK>/docs/Linux/Graphics/
— Rockchip_bDeveloper_Guide_Linux_Graphics_CN.pdf
L— Rockchip_bDeveloper_Guide_Linux_Graphics_EN.pdf

9.9 MK

SDKH FH . Fl & Weston, QT. ROSFEMN A, 2% /docs/Linux/Graphics/ApplicationNote H 3% 344

9.10 ‘ZEALHIF &

2% /docs/Linux/Security B &~ XY

9.11 WIFI/BTH .

2% /docs/Linux/Wifibt H 3 T X%

10. SDK ik,

10.1 Benchmark i,

— L AN 2 AR, 2SO A T
<SDK>/docs/Linux/Profile/Rockchip_Introduction_Linux_Benchmark_KPI_EN.pdf

10.2 Rockchip BRI - A

TRt — LR AR RERN DA /5 7%, oSS h T

<SDK>/docs/Linux/Profile/Rockchip_User_Guide_Linux_Software_Test_CN.pdf
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11. SDK J4iRk

11.1 figBUR: i 1T 2

11.1.1 Buildroot

make legal-info

11.1.2 Debian

R 2% 27 TA

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

F IR ELAH S RRAEAN. T /usr/share/doc/*/copyright
11.1.3 Yocto

F IR ELAH R RRAS AN T build/tmp/deploy/licenses/*/recipeinfo

12. JE

12.1 github

Rockchipf S - Jirockchip-github,

12.2 wiki

RockchipZ R Jrockchip-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


af://n3938
af://n3939
af://n3940
af://n3942
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https://github.com/rockchip-linux
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https://gitlab.denx.de/u-boot/custodians/u-boot-rockchip.git

¢ 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 WM (FAQ)

13.1 WA Y iikernelfllu-boothit 4+ ?

Linux 4.19% i f¥kernel ik 4% 4 :develop-4.19,u-boot next-dev73 3¢

13.2 Debiantf ¢ b) i

13.2.1 183" noexec or nodev" [}

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

RROTIA:

mount -0 remount,exec,dev XXX

(Hrbxxx BIEHREE, RGEHHE)

AN B R H A 7, SoHEBRE ARG IERGUZR ext2/extd FIRGFHRAL,

13.2.2 #%"Base Debian" J2 ¢ [n] 8

o HT %1% Base Debian T2 1/ [F][EAMNWE, 17 E AL 5 R ESMNuGE, 225 HEL R 20 E i
Debian f# ] live build, BG5S 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" \
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+ --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 \

64N RGE:

--- a/ubuntu-build-service/{buster/bullseye}-desktop-arm64/configure
+++ b/ubuntu-build-service/{buster/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 "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 \

QUERILALS IR AANGE N, A Pgn A R B S A, AR AT H R ERT 2k
e

13.2.3 S #RE S B HE devill B )8

FEan B IX R askpass command or cannot use one

SRR T RE R L P B R HE (CTRL+C) , SN, afRhEdn FrBE:

sudo -S umount /dev

13.2.4 BE2ABEBRGH KGR

o W& H RS Debianfifi A ?

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

o fa & F Debian /R F X 1138 /& Wayland?

TEX115R5: |

$ echo $XDG_SESSION_TYPE
x11

TEWayland 54t I
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$ echo $XDG_SESSION_TYPE
way land

o WMEBRRG D IXIEN

root@linaro-alip:~# parted -1

Model: MMC BJTD4R (sd/mmc)
Disk /dev/mmcb1lk®: 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

13.2.5 55 i Pssh.servicell 55 H&F

JX ZDebian108 F-HA7F £ [A) 7 /etc/rc.local FRANANT @

#!/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-rec
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13.2.6 Debian11 baseflZiiEA T

RIBFAN TR

W: Failure trying to run: /sbin/ldconfig
W: See //debootstrap/debootstrap.log for details

FHEERPCHkernel i A J25.10+, IXJEIHIIQEMUTELE N bug. fRHR T 5T BFAf:
o PCH I AARA T 25.10+ 7K,
&2 PCINRZRIRAS

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

o HH RS gemu

2% gemu,

13.3 LinuxfEA5iHH % ) 8

13.3.1 FEBARS R, HESHPLEWER, ZEARR

ATDAfFFH fpsdisplaysink BN RMi%, AR EDZRET RN, 7]ROEdEE
sync=false iR, #B5r VA7 AFFJE AFBC, Rt r] DAE N Fiz1 70 E], echo 0x100 >

/sys/module/rk_vcodec/parameters/mpp_dev_debug

0

13.3.2 gst-launch-1.0 B4 7RG LA i U iy 2>

&

A] DA A val2sre 48, 4 gst-launch-1.0 v412src ! autovideosink

13.3.3 JI'j5 AFBC Jaflifftmim B s, SEAMR

EHEEE— B ddr 5 AE, oI AZIREE AN, BT BRmEAscsiy =X, &
HAALMRERR, FENEREFWESILR S, B2 08, FEMHEM7 X4 kan
rga/gpu)

13.3.4 Gstreamer HEZE buffer J2 ZF 2 15

fi# Fl dmabuf AH5GHE A TEURAL P SC B 4% DU
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13.3.5 gst-launch-1.0 &2 AR R = A PERE?
BEMEER, B fpsdisplaysink ZEA MR, DUZIKHIEIREE &5 IKShiiZ
13.3.6 F&AUN QSR m i HEBEELSh, KIS, BEARR

B — e Bori I MEREA R, KERE ddr HIEARE, wIDAA ddr PREEREEK, [EE

=
13.3.7 Gstreamer & 2 P& fE A\ opengles?

—MBE R LA gl #fFSRE, BRI BRIRS SR, BoRARS NERR] DA T
opengles & (4 weston)

13.4 36 =775 OS BHi)5i

13.4.1 HIEANBRIRR GBS, U2 PEBRHER iso BiEIEHL rootfs.squafs K5
tH

A DA SDKHS M SRS /M4, I F T BUBE os, ELIBUBE os AENS ELAREITA, QARESCRILESY, PR
FIBUBE X RK A5,

13.4.2 JGAC I WFLEE ) 0S

gifa. BUBAEIERT, HANSSAEIX HETEEMRK3588, RK356X. RK3399MYIEHRL, HA#E R A LG
WEAENLSS, sSERIESITIRFEX,

13.4.3 J£ &5 X FF UEFI 519530
RK3588 242 X HUEFI

13.5 ‘3o HH K )

13.5.1 YRI5 et B AEA=

drm B#: O, PIRAZEIAE] plane 1Y type, EAKT]PIZ# gstreamer 1Y kmssink /77,
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13.5.2 wayland % 5 B BGUNMACE R REINE, thin/eheiE BT AR

weston S5 HSCR A G HY, @B INENE, B US%
/docs/Linux/*/Rockchip_Developer_Guide_Buildroot_Weston_CN.pdf 2.9 % L &

13.5.3 Debian xserver A& % /)

Debian10{# [ xserver1.20.4, Debian11{# ] xserver1.20.11

14. SSH 2 THERE I

18R HE/docs/Others/Rockchip_User_Guide_SDK_Application_And_Synchronization_ CN.pdf S A4t FHE/E,
R SSH ~NHH, KBz fae@rock-chips.com, FFIEFE SDK 1AL,
SR HEARIRAES, BGE R,

14.1 Z 5 PLaEHMHF SSH A%H

TEARFEHLESEER, FTRARRE SSH FAFH S id_rsa #5 VLR ZREHIRUHLESHY “~/.ssh/id_rsa” B[l
ﬂo
AR AIEIN IR, EERE R EREIRAL

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

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

he authenticity of host '172.16.10.211 (172.16.10.211)"' can't be established.
RSA key fingerprint is fe:36:dd:30:bb:83:73:el:0b:df:90:e2:73:24:61:46.

Are you sure you want to continue connecting (yes/no)? yes
jarning: Permanently added '172.16.18.211"' (RSA) to the list of known hosts.
git@172.16.10.211's password: JJ

BONERRIREA)S, W] DAUEA git 5 REfRRD, R,

~/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:el1:0b:df:90:e2:73:e4:61:46.

Are you sure you want to continue connecting (yes/no)? yes

Narning: Permanently added *172.16.10.211" (RSA) to the list of known hosts.
remote: Counting objects: 237923, done.

remote: Compressing objects: 100% (168382/168382), done.

eceiving objects: 9% (215708/237923), 61.52 MiB | 11.14 MiB/s

AIN SSH FABH AT REHEAN PR IR

Agent admitted failture to sign using the key

1 console ¥ AU RS B A] ik,

ssh-add ~/.ssh/id_rsa


af://n4043
af://n4045
af://n4047
mailto:fae@rock-chips.com
af://n4049

14.2 —5PLERVIE AR SSH 22

Al A2 ssh_config SCHYACE SSH,
~$ man ssh_config

28 ® Terminal
>{(F) #R3BR(E) &=HE\E(V) £=HE(T) AEah(H)
SSH CONFIG(5) BSD File Formats Manual SSH CONFIG(5)

NAME
ssh_config — OpenssH 55H client configuration files

SYNOPSIS
~/.ssh/config
/etc/ssh/ssh_config [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 mame is the one given on
the command line.

Manual page ssh config(5) line 1

NN, ECE AT PR SSH L E.,

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

N, 4 SSH % —A B RIS “~/.sshl/id_rsa” TENIAIERASH, JEILIXFR77E, AT DAYI#
ENGILN]RE 7 S

2 & @ Terminal
MN#(F) #w3B(E) =HB(V) £=&E(T) #an(H)
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14.3 FHPURE P

55 a8 A DASEIN A2 5 key B REUREL TP FERE, MRS H KRN key YT
HBUR,
THZERERAIF, HFARE RS HE=T71EH,

14.4 ZE L FY

B2, nIZHE
#4/docs/Others/Rockchip_User_Guide_SDK_Application_And_Synchronization_CN.pdf,
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