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1. Rockchip Linux SDK % 4 &,

1.1 fEif

Rockchip Linux SDK 32 HF =4~ R4, H A Buildroot f&3£12018.02-rc3 L&, Yocto &3EF Gatesgarth 3.2
IR, UAJDebianse i T-Buster FHF A, % T Kernel 4.458(Kernel 4.19, 5] 55T U-boot
v2017.09, 1& T Rockchip EVB F AR S 5 T e R AR AT — IR K I FTA Linux 77 o

H AT FF VPU i f#8% . GPU 3D. Wayland /5. QT Z3hRE. EARThRER A e, e LEH
3 docs/ T A%,

1.2 Rockchip Linux i F 248 IREUT

1.2.1 @A AR 55 45 T

$REL Rockchip Linux #F4, 75— MK /U7 7 Rockchip 2L VRIS G EE . % A B O e R 3 10
HiE SDK, [ HEME SSHA AT IR 55 3 NEAR AL, SRIFHZBUE Bl [FBARRY . 5T 5 O QR iR 45 2%
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RK3566-
RK3568

RK3399

RK3326

PX30

RK3288

RK3399

RK3326

PX30

fRA

Linux4.19

Linux4.19

Linux4.19

Linux4.19

Linux4.19

Linux4.4

Linux4.4

Linux4.4

TH#<

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

-ul

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

linux -m \

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 \
k3399 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\
k3326 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

-ul

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

linux -m \
k3288 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 \

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 \

px30_linux_release.xml
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RK3288

fRA

Linux4.4

TH#<

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

-ul

linux -m \

rk3288 linux_release.xml

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

repo #& google A Python ARSI git FI—MHA, FERAR T, EEIH R4 CE, HTH

SELRE| R

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

1.2.2 8 7 3t s 28 F A T R A

5 P PG AR SDK YRS, Hi S BOR B l H 2 e (0 B[ SDK #4480, JF A AT LL
XA, KA SDK AR HIAIIR RS0 6, 12 4E AR AR B R0URAS, BEATRD R 58 repo N #K

IR 2 — U -

PL RK356X_LINUX SDK V1.1 20210520.tgz %1, +5 DIENZAIGGAE S, @ik~ ay 4l H Ea

mkdir rk356x

tar xvf RK356X LINUX SDK V1.1l 20210520.tgz -C rk356x

cd rk356x

.repo/repo/repo sync -1

.repo/repo/repo sync -c —--no-tags

JEEETF R F TR YE FAE & D@ AR EH Ui, il .repo/repo/repo sync -c --no-tags & (A

A HHT

H R Linux % 4 FISDK WA E 45 6100 R

iR AR
RK3566. RK3568
RK3399

RK3326

PX30

RK3288

RK3399

RK3326

PX30

RK3288

E46 8
RK356X_LINUX_SDK V1.1 20210520.tgz
RK3399 LINUX4.19 SDK_V1.0_20210520.tgz
PK3326_LINUX4.19 SDK_V1.0 20210520.tgz
PX30 LINUX4.19 SDK_V1.0 20210520.tgz
RK3288 LINUX4.19 SDK V1.0 20210520.tgz
RK3399 LINUX_SDK V2.7 20210520.tgz
RK3326 LINUX_SDK V1.5 20210520.tgz
PX30 LINUX_SDK V1.5 20210520.tgz

RK3288 LINUX_SDK_V2.4 20210520.tgz

VERE: WA 4 BT e BT A 4 5 !

fR A

v1.1.0
v1.0.0
v1.0.0
v1.0.0
v1.0.0
v2.7.0
v1.5.0
v1.5.0

v2.4.0
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1.3 SDKG&E Fe A 14 4 B 3h 4w 1310 2

HEN TR H AT DU v 4 B 30 58 FROPT M55

./build.sh all # R mFHHMAALE (u-Boot, kernel, Rootfs, Recovery)
# THEEPAT. /mkfirmware.sh SEATEFFT A

fF./build.sh allZEffi b

1. HEHEAHTR . /mkfirmware. sh

2. update.imgF]

3. HfilrockdevHF F[E 3| IMAGE/*** RELEASE TEST/IMAGES H 3%
4. PRIFE Y4 T B IMAGE / *** RELEASE TEST/PATCHES H 3%

¥¥: ./build.sh Ml ./build.sh allsave @& —FF

./build.sh

.

2RiAAE Buildroot, mJ LT % B K135 RK_ROOTFS_SYSTEM 55 rootfs. RK_ROOTFS_SYSTEMH
AU AT 852 =AN28%: buildroot. debian. yocto o

UWIFEE debain 7] LUBLE DT 6y & 31742 K

Sexport RK _ROOTFS_ SYSTEM=debian
$./build.sh

T4 %) Buildroot4: H Zh 4w BRI B W F
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RK3326

RK3326

RK3326
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PX30

PX30
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ESic|

i

wH
SPI
Nor

NVR
SPI
Nand

NVR

uvce

S|

EEb:U!
H

EEp:Ul
L

i
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&S

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

Linux4.4

Linux4.4

Linux4.19

Linux4.19

Linux4.4

£ 1)

ARM32

ARM64

ARM32

ARM64

ARM64

ARM64

ARMO64

ARM64

ARMO64

ARM64

ARMO64

ARMO64

ARMO64

ARMO64

ARM32

ARM64

ARM32

ARM64

ARM64

ARM64

ARM64

ARM64

ARM32

N

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

BoardConfig-rk3566-
evb2-Ip4x-v10.mk

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

BoardConfig-rk3568-
evbl-ddr4-v10.mk

BoardConfig-rk3568-
evbl-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-
Ip3-v10-32bit.mk

BoardConfig-rk3326-evb-
Ip3-v10.mk

BoardConfig-rk3326-
robot64.mk

BoardConfig-rk3326-
robot64 no_gpu.mk

BoardConfig-px30-evb-
ddr3-v10-k4.19.mk

BoardConfig-px30-evb-
ddr3-v11-k4.19.mk

BoardConfig-px30-evb-
ddr3-v10-32bit.mk

— g%
./build.sh device/rockchip/rk356x/BoardConfig-

rk3566-evb2-1p4x-v10-32bit.mk && ./build.sh

./build.sh device/rockchip/rk356x/BoardConfig-
k3566-evb2-lp4x-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-evbl-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-lpddr4-k4.19.mk && ./build.sh

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

./build.sh device/rockchip/rk3399/BoardConfig-
k3399-firefly-k4.19.mk && ./build.sh

./build.sh device/rockchip/rk3399/BoardConfig-
k3399-evb-ind-lpddr4-k4.19.mk && ./build.sh

./build.sh device/rockchip/rk3399/BoardConfig-
k3399-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-
rk3326-evb-1p3-v10-32bit-k4.19.mk && ./build.sh

./build.sh device/rockchip/rk3326/BoardConfig-
k3326-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-
k3326-evb-Ip3-v10-k4.19.mk && ./build.sh

./build.sh device/rockchip/rk3326/BoardConfig-
rk3326-robot64.mk && ./build.sh

./build.sh device/rockchip/rk3326/BoardConfig-
rk3326-robot64 no_gpu.mk && ./build.sh

./build.sh device/rockchip/px30/BoardConfig-px30-
evb-ddr3-v10-k4.19.mk && ./build.sh

./build.sh device/rockchip/px30/BoardConfig-px30-
evb-ddr3-v11-k4.19.mk && ./build.sh

./build.sh device/rockchip/px30/BoardConfig-px30-
evb-ddr3-v10-32bit.mk && ./build.sh
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PX30

PX30

RK3288

RK3288

RK3288

RK3288

RK3288
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EEb:Ul
L
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H

HH

Ik
B
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Linux4.4

Linux4.4

Linux4.4

Linux4.4

Linux4.4

Linux4.19

Linux4.19

Linux4.19

Linux4.4

Linux4.4

Linux4.4

2. 3OS T B

£ 1)

ARM64

ARM32

ARM64

ARM64

ARM64

ARM32

ARM32

ARM32

ARM32

ARM32

ARM32

N

BoardConfig-px30-evb-
ddr3-v10.mk

BoardConfig-px30-evb-
ddr3-v11-32bit.mk

BoardConfig-px30-evb-
ddr3-v11.mk

BoardConfig-px30-
robot64.mk

BoardConfig-px30-
robot64 no_gpu.mk

BoardConfig-rk3288-evb-
k808-k4.19.mk

BoardConfig-rk3288-
firefly-k4.19.mk

BoardConfig rk3288-
evb-act8846-k4.19.mk

BoardConfig-rk3288-evb-
k808.mk
BoardConfig-rk3288-

firefly.mk

BoardConfig_rk3288-
evb-act8846.mk

— g%

./build.sh device/rockchip/px30/BoardConfig-px30-
evb-ddr3-v10.mk && ./build.sh

./build.sh device/rockchip/px30/BoardConfig-px30-
evb-ddr3-v11-32bit.mk && ./build.sh

./build.sh device/rockchip/px30/BoardConfig-px30-
evb-ddr3-v1l.mk && ./build.sh

./build.sh device/rockchip/px30/BoardConfig-px30-
robot64.mk && ./build.sh

./build.sh device/rockchip/px30/BoardConfig-px30-
robot64 no_gpu.mk && ./build.sh

./build.sh device/rockchip/rk3288/BoardConfig-
k3288-evb-rk808-k4.19.mk && ./build.sh

./build.sh device/rockchip/rk3288/BoardConfig-
rk3288-firefly-k4.19.mk && ./build.sh

/build.sh
device/rockchip/rk3288/BoardConfig_rk3288-evb-
act8846-k4.19.mk && ./build.sh

./build.sh device/rockchip/rk3288/BoardConfig-
rk3288-evb-rk808.mk && ./build.sh

./build.sh device/rockchip/rk3288/BoardConfig-
rk3288-firefly.mk && ./build.sh

./build.sh
device/rockchip/rk3288/BoardConfig_rk3288-evb-
act8846.mk && ./build.sh

FE Rockchip Linux SDK & A [ 3R 5 £ BTk # PRod EFIF R SR, ORI I N A FEANRE I a5

FAT I R FRAN R L. SCRSBIR A S AT BT, QAT SO B 58 i) 2 75 3K
(@rock-chips.coms

Rockchip Linux SDK H17E docs H 3% F 7 | Common G & $aF A  Socs (5

, BRI FAER [ fae

BRI

) . Linux (Linux &G KR « Others (HALZHE LAY . docs list.txt (does 3L H REEH)D

2.1 BAFF R FXH (Common)

P W, /docs/Common &1 H 3¢ F 1 3CHY .

2.2 MR SCRFFIR (AVL)

DDR/eMMC/NAND FLASH/WIFI-BT/CAMERA 25 37 £5 41| 3% S 5 %7 fEredmine b, 5540 R -

https://redmine.rockchip.com.cn/projects/fae/documents
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2.2.1 DDR F 5%

Rockehip “F- & DDR Bk #5511, T /docs/Common/AVL HEK T

(Rockchip_Support_List DDR_V2.47.pdf) , TR FHR/RIDDRIEFFREER, WEUGERN. T/AbRR
I RITHE o
# 1 - 1 Rockchip DDR Support Symbol

Symbol Description
\ Fully Tested and Mass production
T/A Fully Tested and Applicable
N/A Not Applicable
2.2.2 eMMC X R 51 %

Rockchip “F- & eMMC RS2 #7513, M /docs/Common/AVL HFE T (RKeMMCSupportList
Verl.57_20210506.pdf) , TR FHFRRIEMMCSZ IR R, REBGEMN. T/AbRR Bk
%% 1 - 2 Rockchip EMMC Support Symbol

Symbol Description

\ Fully Tested , Applicable and Mass Production

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

N/A Not Applicable

2.2.2.1 5 1 Bt e MMC 3R 4 158 BX

NTRE RGNS, TFEIEIETERER eMMC SR, 15 EPkIE eMMC BRiAT, 2/ Rockchip #4L S HF
YR P ALS, B JGF) 7 Datashet # performance — 3 7,

ZIR) T KA eMMC BIORL 32 5 B AR BEAT 1% . 8 DU U BE 2 >200MB/s . MiF 5 i %
>40MB/s.

WAEER SRR, AT B $2BE ZRockchip FAE % M 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

K1 - 1 eMMC Performance =4
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2.2.3 SPI Nor ZSLC Nand% £ 51 %

Rockchip “F- 5 SPI Nor /& SLC Nand > #§51%, ¥ . /docs/Common/AVL H 3% T (RK SpiNor and SLC
Nand SupportList Ver1.32_20210506.pdf) , A4 G 4573 SPI Nand AL 5, mILERL . R A Frdssm
Nand HFFEE R, HEBUEMN. T/AbRR B .

%% 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 Flash3Z #5|%

Rockchip *F &5 Nand Flash 3753, 11 /docs/Common/AVL H3% F (RKNandFlashSupportList
Ver2.73 20180615.pdf) , SCR4HH #57E Nand Flash %5, A& R . NRF Fibr7r ) Nand Flash 3 Kf
FERERE, WEBGERN. T/AbRR 1k .

# 1 - 4 Rockchip Nand Flash Support Symbol

Symbol Description
\ Fully Tested , Applicable and Mass Production
T/A Fully Tested , Applicable and Ready for Mass Production
D/A Datasheet Applicable,Need Sample to Test
N/A Not Applicable
2.2.5 WIFI/BT X #§5&

Rockehip & WIFUBT #7415, TN /docs/Common/AVL H3x
{Rockchip_Support List WiFi_and BT 20190801 EN.pdf) , 3CA4%12 N H fiRockchip T & K&l
W WWIFUBTE FA1IEE, @BUZ IR F RS 3 TiE S .. A HABWIFUBT S i, &%
WIFUBTAS v 5| S ] B A RZ RS 7

PSP T DL SRS 5 B

Perfect > Very Good > Good > Preliminary > X

WA IR E R, AT LS5 Rockehip FAE R I fac@rock-chips.comIBk &
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2.2.6 CameraZ 75| %&

Rockehip “F-& Camera (R4, 7. /docs/Common/AVL H R

(Rockchip_Camera_Module AVL_v2.1.pdf) , SCA4%1IF 8 H iiTRockehipt- & K& ) Camera
Module %15, #UHZHRFIZ ERR ST,
R
LAZRM I, Rockehip [MFEAH ) BEHEERIBIH AT ORI, 25 7 4 A 2 5 el BEAH SR (T 5
MFPCHESLLR), RECEHIH LM LA E T T, Rockchipy 4 RELRUEBCER W] L E AT H
2MEUIRAS: (Y PRATERGL N AR TSR
1Q: AR
driver(linux): &Mt Rockchip Linux R4t sensor driver, JFAKVE N, driver H i BH;
WA R EBER], AT L5 Rockehip FAE R I fac@rock-chips.comIBk £

2.3 8 S AR (Socs)
P \docs\ls 44K H 3 F HI SRS
2.3.1 SDK¥ 4. 3& A B B8 4 FF % $8 7

Rockehip 1 & &A% N (AT 225 SCRIIE SDK P60 —ke A Al . B8RP A 46 7 2 2/ RSB AR
SEARThRERS L MR OMEER . BT R N SR SR 1% EVB, BTG
SN IR, VEIL /docs/8 Fr 7%/ H 3% FAHSESCRY S

2.3.2 ZHARIRIRIE R FIR

Rockcehip:ts /i FE WTRK3399/RK3399Pro SCHF5E K 2 AR TIfE: SCHF 4K VP9 and 4K 10bits H265/H264 1
BRI, ik 60fps,  1080P £ i RALMARES (WMV, MPEG-1/2/4, VP8), 1080P M 4igmis, C#F H.264,
VP8 A%, WG WAL ERAS: RACH . M. /AT /B,

HE: XS B SRS DL, SRS B AN R R 40 0T B SCRpi Rt Re 2= B AN ] o
2.4 Linux &4 & XY (Linux)
V£ /does/Linux H 3% N SCRY o

2.5 HAh S Y (Others)

HAhZ 2R, HfiLinux ARG ES . Rockchip SDK HE & [ #6F5 . Rockchip Bug £ 4t 14 6 7
&5, VEI, /docs/Others H 3% KIS0


af://n2267
mailto:fae@rock-chips.com
af://n2269
af://n2271
af://n2273
af://n2276
af://n2278

2.6 XM H F 451 (doces_list.txt)

P I /docs/docs_list.txt SCHY .

docs

|— Common

F—— docs list.txt
F—— Linux
— Others

— Rockchip Developer Guide Linux Software CN.pdf

F—— Socs

3. TE VB

B Rockchip Linux SDK & A TH, T IH KRR B REr=MrB. T BhA 2 b SDKEE HT A W 58T,
WA TR SN EFHER, BB RBATN FAE & O fac@rock-chips.com.

Rockchip Linux SDK H 7% tools H 3% T T linux (Linux#/E KRG FMEH T HE) |

windows (Windows#:/E RAHMEE T H TH)

e Windows L H

T EULHICARY: tools/windows/ToolsRelease. txt

THAZWK THA®

RKDevTool 43 5L T [ A B #E~update 2% 844 T A
FactoryTool BUTH TR
SecureBootTool i 42544 T B

efuseTool efusef®’5 TH
RKDevInfoWriteTool H5TH

SDDiskTool SD-REE 41 {F
programmer_image tool ek i g T A
pin_config_tool IOfC & T H

DriverAssitant WK TR
RKImageMaker F14 T BE(#T49 Bupdata.img)
SpeakerPCBATool HHPCBAIR T
RKDevTool Release RS TR

ParameterTool FIXEBHTA
CameraFactoryTestTool PGSR TR

e Linux . E
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T HUACRY: tools/linux/ToolsRelease.txt

TRAMR TRHA®

Linux_Pack Firmware 4T A TR (3T 0 fupdata.img)

Linux_Upgrade Tool B TR

Linux_SecureBoot HEL T A

Linux_TA_Sign Tool loader (miniloader/trust/uboot) 2544 T.H
Linux_SecurityAVB boot/recovery% 4 T.H

Linux_SecurityDM rootfs&5 44 T H

programmer_image_tool $T£.SPI NOR/SPI NAND/SLC NAND/eMMC [ 835 2% [F 14

3.1 Wah T H

Rockchip USB IR F 22 38 B A2 UE <SDK>/tools/windows/DriverAssitant <RA>.zip. Y
xp,win7_32,win7_64, winl0 32,winl0 64%5#:(F R4 .

ZEIGIRUT
ADBDriver
bin
Driver
Log
<  config
=% Driverlnstall
E . . Readme

O BEEAEAR RN v4.91

A zhEraE YEEhENSS |

IRNRRRNNNNNNNNNAnNEN
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BT N IRIFIS?

£ F7: Fuzhou Rockchip
2758 Fuzhou Rockchip Electronics Co., Ltd

$EEHEE(EE8 "Fuzhou Rockchip Electronics Co., [ =20 ] [ ALZEE(N) ]
Led™ 898R{4(A).

@ SRONTENESESRENETRE.

32 HARBETLR

o SDK #2fit Windows 5 THE(LEMATZE v2.84 BLL ), THEAT THEMHEX:

<SDK>/Tools/windows/RKDevTool/

Download Image |Upa'¢dn Firmware | Advanced Fmtiml
|
# O | Address Hame Path See
v 0x00000000  loader . ‘rockdev\MiniloaderAll bin
2 | [¥ | 0x00000000 parameter | .. ‘rockdeviparameter. txt
3 | [¥ | 0x00004000 uboot . Arockdeviuboot. img
4 [V  0x00006000 trust . rockdevitrust. img
5 [¥ | 0x00008000 misc Chrockdevimise. img
B [v¥  Dx0000A000 boot . Arockdeviboot. img
7 | [¥  0x0001A000 Tecovery . Arockdevirecovery. img
g [ 0x0002A000 backup
9 [V 0x0003A000 oem . hrockdevhoem. img
10 | [¥  0x000SA000 rootfs .. \rockdevirootfs. img
11 | [¥ | 0x0015A000 userdata | .. '\rockdeviuserdata img
< | m | »
Yo | Run | [ switch | | DevPartition | [ Clear |
| Found One MASKROM Device

o SDK #ft Linux %25 T H(Linux_Upgrade Tool . EA T V1.65 8L L), THA T LERHE

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

Linux_Upgrade Tool$ sudo ./upgrade tool -h

Program Data in /home/wxt/.config/upgrade tool


af://n2370

Help: H

Quit: Q
Version: \
Clear Screen: €S

—————————————————— Upgrade Command —-——-—-—————-—————---—

ChooseDevice: CD

ListDevice: LD

SwitchDevice: SD

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

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

WriteSN: SN <serial number>

ReadSN: RSN

———————————————— Proiresslemal Commame] —c—ssmoooomooomos

TestDevice: TD

ResetDevice: RD [subcode]

ResetPipe: RP [pipe]

ReadCapability: RCB

ReadFlashlID: RID

ReadFlashInfo: RFI

ReadChipInfo: RCI

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

ReadLBA: RL <BeginSec> <SectorLen> [File]
WriteLBA: WL <BeginSec> <File>

EraselBA: EL <BeginSec> <EraseCount>

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

33{ ]8T H

F T 25 0 LB AT AR AN 58 B i update.img [ 14 7 7 2% .

» Windows ¥ 35 T 4T flupdate.img & £ 757%, 1247 W1 F #ir %4 Fiupdate.img
<SDK>/tools/windows/RKDevTool/rockdev/mkupdate.bat
e Linux 5% N 4] fupdate.imgll £ J57%, 1847 W1 F 4y 44 Biupdate.img

<SDK>/tools/linux/Linux Pack Firmware/rockdev$./mkupdate.sh

3.4 SDAZ ja shilfE TR

T #{ESDEFZ:. SDR/E35h. SDEPCBAIK.

<SDK>/tools/windows/SDDiskTool v1.62.zip


af://n2381
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(& R ERETE v1.62 =

V.. » SDDiskTool v1.62 »

B niFaiRahEEgE SDBoot:2.12
v EESTHEE | Generic STORAGE DEVICE USB Device  14.8G v
- ER B4 EFThEGE S
. Language VI EiHB [ pcBagiz k=5
¥ Log B4 3%437HnE SD_Firmware_Tool | 28
£ | config -
|| sd_boot_config.confi \\VBOXSVR \w
P SD_ﬁrmw?re_Tool S 4T enodiil
|| SDBoot.bin

N

FrEass W E .. kR

L | 1'1
W MrasCIHA. ANAAIE M1 1 A.EE

3555 TH

/tools/windows/RKDevInfoWriteTool Setup V1.0.4 0422.zip
fif xRKDevInfoWriteTool_Setup_V1.0.4_0422.zip /5 %3¢, DUE BE ORCSR AT 80F, T HATH 2% 400 H 5%
(RKDevInfoWriteTool ¥ Ff & B .pdf) .


af://n2395

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

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

:39:05 389

:39:05 405
15:39:05 405

=IN—"LOADER % &

3.6 EfF%E4 TR

F T [ 15 ) efuse/otpZE 42

 SDK ##fit Windows %44 T H AL T LA H 3%

<SDK>/tools/windows/SecureBootTool v1.96


af://n2398

m SecureBootTool v1.96 )

Basic Function Advanced Function

[ Generate Key Pairs ] (1024 () 2048 (@) 2048 pem Sign Loader

[ Load Key ] Bt S1gn File

Check Sign File

[ Sign Firmware ] [Cleer Info ]

Sign:Hard SHA:little PSS:enable BinZFem FemZBin

e SDK £t Linux 24 T B T TR H %

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

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

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

**xkx*xrk sign tool XX -h to get more help******

T B3 H 3/docs/Linux/Security/Rockchip_Developer_Guide Linux4.4 SecureBoot CN.pdf F2544 T.
BATHI B

3.7 RFEARTHR TR

HTEpRasR B HE TR, 2T AT

<SDK>/tools/windows/programmer image tool B
<SDK>/tools/linux/programmer image tool


af://n2410

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

RSk e B G HIE D IR
o BERBIEE] emme

./programmer image tool -i update.img -t emmc
o BEsBi18 F spinor
./programmer image tool -i update.img -t spinor

HEMHUHZE TR AR user_manual.pdf HY,

3.8 PCBAIAX T B

PCBA W& T H A 135 B 7E B 7= B 2 o PRk b B 550 7 i D R IR AP I, 38 s 2 7= e . H i ELHE B
(LCD). JoZk(Wi-Fi). ¥ 74 (bluetooth). DDR/EMMC f#fii+ SD -R(sdcard). USB HOST. % (KEY), W\
HHL(Codec)E MR H -

IX LA T A B S IR F BRI, T2k M 45 . DDR/EMMC. LUK N H 2l T, 72 68
SDF. USB HOST. Codec. NTFEhMHRTH -

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

HAKPCBALZ) RERC & L2 B W15 2%

/tools/windows/RKPCBATool V1.0.9/Rockchip PCBAMAF K& 674 1.10.pdf
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Wi K15 P27 WRRE -

(B zhWiR) SO, EHRIESDF B zhillix BaRE

wififiif B zh Wl -

B, BzhE -

DR BZHR 1 2=

FEIR 8zh iR HACHEA:

PDM Micillli= BzhilE Vifi MAC

EMMCHll it Bzhillis | BT Mac:

RTCI 3= 8z

(B zhiiX) Usb Hostillif, 18¥%. . . gzhillE I BE(F2) ‘
Led/T i AT -

IRCUTHI ik AT | At | [T-aE |
BE TR AT [ @idE | [FEidEs |

=gl NI R | Camerafiift
B = - [ Camerallit
| |
3.9 DDREHE MR TR

DN DDR PRI 3 422, HIF 25 A A5 S8 A 1 [ i

<SDK>/tools/windows/Rockchip Platform DDR Test Tool V1.38 Release Annoucement CN.
Tz
<SDK>/tools/windows/Rockchip Platform DDR Test Tool V1.38 Release Annoucement EN.
Tz

"8 BSMDDREAILTE v1.38 e =]

MRt i C:\Users\wxt\Desktop\Rockchip_Platform_DDR_Test_Tool_V1.38_Release_Ai

s [ OO

1

#IE0:

miE:

N[TEER =R o)

RM—a®E BIFRiTER
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3.10 eFuse}2E T H

FFeFuse 55, 1& F T'RK3288/RK3368/RK3399/RK3399Pro %51 &

<SDK>/tools/windows/EfuseTool vl.4.zip

G B E F eFuse i ] SecureBoot T RE, & AR IR AFE 82 7% A 1) @, KN eFuse 525 I, Kernel
A 2 501, Bt LLIS R41E VCC_EFUSE 7£ MaskRom HRZS T A B A BEAE FH

VCC_0VE_S30

VCC_1V8_S30

VCC3IV3_SYS

| ciio
4.7uF

C0o603

o] X5R
10V

PLL_AVDD_1VB P18
FB1101 PLL_AVDD_1va
, S0OR-100M, | PA7 | oy | avss
2 AD23
,ngﬂzafm“”ﬁ% WCCIEFUSEO————— EFUSE_VQOPS
600R-100M
1 v 2
L0402 250mA25% p—
_| c110s _[ c1104
100nF 1uF
——C0201 —=—C0201
o X5R X5R
10V 6.3V
u1101
RT9193-18GB VCC_EFUSE
SOT 23 5 T
1 5
IN ouT
2 c1111
R1106 "llf GND | aruF
1 2 3 4 CO0603
vy = ee -] ciz ] xR
5% 100nF 10w
C0402
o X5R =
L (CEFUSE VQPS EN_H 16v

{i i} /Tools/windows/EfuseTool v1.4.zip, T3k X\ MaskRom IR
e R R4 ) update.img, 5 Miniloader.bin, 5 t1247/8 307, FF iAE S eFuse.

3.1 EFF AL TR

HT LT #tE RS

<SDK>/tools/windows/FactoryTool v1.68.02.zip

3.2 X B T A

H FParamter.txt 1 {2 X &84 T A

<SDK>/tools/windows/ParameterTool v1.0.zip
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userdata:g...

3.13 FEEAT WA

T RAGSRAHI, i% TEAT:
<SDK>/tools/windows/CameraFactoryTestTool-v2.0.5.1.zip

3.14 EQTool T E

EQ DRCT.H(Equalizer& Dynamic Range Control Tool)/& i & ¥ iy 25 Al sh & Ju F HLKI M 2 T A

— BUFHIREQTool. i FH 12 T AT LULE 24 b 45 25 2 M2 4138 I TRK 3308,

LA T

<SDK>/tools/windows/eq drc_tool-vl1.23.zip

4. SDK 3K 4 42 1y
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4.1 SDKLE HF=AN4H

—/MEH Linux SDK T2 H 3% & buildroot. debian. app. kernel. u-boot. device. docs. external %
Hto Hor—Siek s WIRK3308/RV1108/RVII09/RV 11265, AT HIAA . A HREI T Hgaxt
RL—A~ git TR, IR EAES H I H R AT

o app: A LENF app, FE & qcamera/qfim/qplayer/settings 25— L6 N 2 .

o buildroot: %7 buildroot (2018.02-rc3) FF R MR R 5t

o debian: T debian 10 FRMR ARG, RO

o device/rockchip: FFJBE A5 F B I B Al Parameter SCAE, DL A, — 645 1% 153740, [F] 44 () B0 A AR 99 46
4

o docs: FFBCE I BIHUF RIS SFEXFFIR, SRR, Linux T &K 18R 5%

o IMAGE: fFJERRA PRIy (A, XML b T FIE A H 3%

o external: fESCE = AH KRG, AFEEAL. M. W%, recovery 5.

o kernel: 77/l kernel 4.4 5% 4.19 JF & HIARHY

o prebuilts: fFHEE X gm e T HEE.

o rkbin: {7/ Rockchip #H5<H] Binary 11 E

o rockdev: A7Jit4m 14 4

e tools: {7/l Linux fl Windows #:/E RGu¥A85 T H T H.

o u-boot: fFAIET v2017.09 MRASHEATH K I uboot 1815,

e yocto: #T yocto gatesgarth 3.2 FFRIR M RG, LHEEREH

4.2 SDKHE A

4.2.1 Distribution

Distribution Bt &I ATH % 7 Linux Host 1% F I ATLL R 45 .

W 2T Distribution AN, SIS ERF R, FABENENELE, REMNMNEIET CEmwmBE
FIBCE I ) 3T BA T o Ebdn, FFE qtmultimedia, pythonff, AF5ES&L gtmultimedia 7 284K
Wi, python gmFEAMARCE . LLIITEH R —SeEEE T Web R, 2T python, nodejs /54, FCE
nginx, iptables 5, HIHAEEET Buildroot Al Yocto #EATH A&, R4 s BHE & — AN PE K BAA BE 76 ik

RS, BINEER], BUHOR TIOUAR SR . TUR M ARILER ORI, thln Xserver, FRGiER
N Xserver #i2 5 selinux, glxi‘zibﬁ'f\)\ﬁ%?ﬁiﬁﬂiﬁﬁfﬁmﬁj e, A E R FFEERD)
fit, YoctoH] AEM Hi >R /5 F 2518 500 Mb, 1] Debian 75 5 1 /™ GbZ¥[0]. SRR IIAIIEE HERES R, &A
WEIEMACE, tQT, EIWKATIRIHEE A G gles ISR, BRINARAEA gl, MkAXRS L
IR gles, Xl FEERATHR L1247 QT MR, UIHS R IEIE AR gl SR5ER, i BE {1
gles, THEREHIIL T 1%,

4.2.2 Buildroot

Rockchip Buildroot Linux SDK &£ Buildroot-2018.02 [AIARA A AL, HAE THET Linux R4
TR RIS F RGPS, BRsh, THE, MABRHEE. Buildroot & Linux “F & _E— MR A IR Linux
RYEFMENEL . #A Buildroot f& F Makefile IS Fl Kconfig BC & SO B . 47 F] LAiE 3T Buildroot
FCE, ikt —A e LEERS BN I247 1) Linux REHA.
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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 Buildroot PEHE &
Buildroot LA R J1L AL 3
o GETIRRERIE, BIRKH RGN,
o F{EMIAE X gmIEREE, WL T A
o JI{HS RGEHMCE KIEHITF K .
f# FH Buildroot [¥] project #i i 44 (1 /& Openwrt « RILLE ], il H 545 7] LAHI7E #3516 Mb SPI

NORIWEK &R b, RGEAKRAEZRIARIE. X215 T Buildroot (177 : fRifft. A
Buildroot project 7E—/NgitZEH*. Buildroot f# ] kconfig Il make, —“Ndefconfig fic BfFE —Fh BSP % #F.

Buildroot A 5 AN BA&Y e Sy, HIPfEH QARG R TR, XEF RIS R #Z M Yocto
ENGITiE

4.2.3 Yocto

Yocto #1 Buildroot —#f, 2 —EWERAXRSEN THE, (HEHE KR TEEAR.

Yocto project & iEE— MM (meta) RYEY, A A TG, ARAHRTTINE. AR
T3 Rockehip B8 Fr, HIEH T %45 E Qt, AR N2 T debian,  [FFERHZSLNLE 1)
nodejs, FEIXBZIKAET A, WERERE, BN A2 H CRREN RS github b IXFERIHLH]FRIE
T AT LN E RN R TAERCR, M E e

. Openembedded Architecture Workflow
”E*‘tfeat"‘ Local SCMs P
raj_ec . Projects (optional) Upstream Source Output Packages
Releases Metadata/Inputs Process steps (tasks)
Build system . Qutput Image Data

Source Mirror(s)

User
Configuration Source
Fetching

Package Feeds

.rpm
Generation

Output
Analysis for

QA
Patch package Image SDK
Application |5s G en T Generation Generation

Configuration ' / Compile / ka i

Application
Autoreconf Gen eration Images Development
as needed SDK

Machine (BSP)
Configuration

K4-2 Yoctod AE

Yocto H — AN EH RIGIIME RS, FVFFH P fshell #1 python A& FHEFRIE L. B £ YoctoZH
0t


https://git.busybox.net/buildroot/
https://git.busybox.net/buildroot/tree/configs/beaglebone_defconfig
af://n2506

e Yocto
e Rockchip Yocto

e Yocto stable branch

4.3 SDK A HEE

SDK #KHAER4-3 Fizx, M FZE L4 NBootloader. Linux Kernel. Libraries. ApplicationsV™ME K. %
JRRAEIT

* Bootloader/Z 3 Z LK Z KRG FFEL, WBootloader. U-Boot. ATFAHRSC .

o Kernel/Z T EH M Linux Kernel (AR #ESZHL, Linuxt & —AMFHEA/E £ 8. Rockchip™ T 4 fLinux
B NPRHERILinux4.4/4 19N, SRt axth, WAAEEL, ERRE R, MR IERSCRE, &
FEE Linux WAZE BRI BEUR, a0 CPUMBE. 2247, WAF. 1/0 %5,

e Libraries/Z0 N — IR ARG, AL THEMAZR B8 7 &M RGEME, =77 TFERF
PESCRE, RN E SRR APIER L1, FR G0 il 2 A ST T 35 7T LA T Libraries 2 B AP A 8T 4 B
Ho

o Applications/z = ZL& SLIL AR M= i ThRE R AS HB M, B — L8 RGUEANE 58 = 5 T8 3R
FREF U RS E SN HER, IRERFEEMENEIRAH .

Player QT LED Controler GStreamer

Recorder BusyBox DLNA Voice Assistant

OTA Wpa_supplicant Sof tAP /Smart Link AZ2DP/HFP

Libraries

DBUS =5 OpenSSL

ALSA 1ib

FFmpeg BlueZ SQlite

Linux Kernel

Bluetooth USB Audio
Driver Driver Drivers

Display
Driver

Flash memory
Driver

WiFi Power Input
Driver Managerment Driver
GMAC SDMMC DDR

Driver Driver Driver

VAD
Driver

Bootloader

K]4-3 SDK I AEHE &

SDK &4 A shi A2 a0 B4-3. 1R


https://www.yoctoproject.org/
http://opensource.rock-chips.com/wiki_Yocto
https://wiki.yoctoproject.org/wiki/Stable_branch_maintenance
af://n2517

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

, | :

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

K4-3.1 SDKJd Bhifife

4.4 SDKFH R f&

Rockchip Linux &4t 42 3& T Buildroot/Yocto/Debian F4t, Wi%3E T kernel 4.4/4.19FF %, &t5%F 2 FpAS [H] 7~
A TEASTE R FISDK. A LABEFANSDK, 14 &cth S 2 4t e il As: F RS A T K -

RE ALK O 4w

pasiwR O TaERS |0 sishe

0 R 0 Lkt

Kl4-4 SDKIT K ifiFE

WnEl4-4pT7R, TFRFE T GBS R IT A RS, FEASH P A4 R ockehip Linux 5 4t AT A 85 A 4 34X
o T RS ] B 2 T IR -

o ARG R: 15 ARG BERT, FHIRAREI R &REEE L 75K, FELES {58
71, B RS, THRE%. HATSDKSCHFLinuxif/E RAMIE F4iie, HAURMELinux3 45 T ) TR
BEFE, HAMUIMacOS, WindowsZ: RGH A X o

o PEEMVEINEL: N HIT RN T E RN S PR TR, FEWSEIT ARG, R
Rockchip Linux 4 %E ) Linux #4F RGTARA,  J PRI OB BSOS i 0T
B, [EHFREREE CHIFTER, EES R, VER SDKIS L4 [ 2 9 el .

o FEEARND: EEikgARIE, TELZrepo LR THME NEIEMAM, HN 6.4 75 SDKIKH. &R
GuEtil:s JFRE W DIARIE AR A BB 7. P2 S, EfilU-Boot (FEIL 9.1 5 U-BootHF &)
Kernel (7M1 9.2 FiKernel JF&) KBuildroot (V£ 9.4 ¥ Buildroot/FR) , 5% & i HKIT K
Fi6 AL B A
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o GESITE: AMHAKEREE, WP RGO G ERL, TR TR EG S, O
PRERLE G P LU S RS T AR, b WA L 7 % SDKSivE, BEIRIBiT: ARE R St
oo WA AT e R R B AT TERE R A, it A E L 8.1 %5 SDKBHRKES .

5. SDK JF K 3R 548 2

5.1 #EiR

AT B H T U] E A S 5 4 PR PR 5K 4 PR ockehip Buildroot Linux SDKIFEAVY . 24 FTSDK H % £F
TELinux3A 3 F e, FFHRALinux N AI3E X g1 T 8%,

— AN TR (RN ST R PR3 8 Linux AR %5 28 . Windows PCAI H FRifERR, ST T & A 88500 R & e
o

o Linux k%58 B8 NYmiEMEE, AT RIS R N4, A XI5 .

o Windows PC Al Linux k4528 3L /7, IEZdEPutty, @#IL ML E M Linux RE54%, AT
X%, AR KR,

o Windows PC il id & 1A USB 5 HARMEAFROER:, WK 2 B8 5 (BRSO e S 21 H R Ed, IR
RARGENHRT

LinuxfR 55 23

Ethernet

SRTRTIED
Windows PC UART/JTAG ’
I A B N

_— USB/Ethernet

S

i FFRIAEEHE T Windows PC, SZfr IR % TAE AT BATE Linux PC _E588%, W14# Fminicom 1%
Putty=5, FIJR] HATESE.

5.2 Linux R 55 28 FF K I 55 &

Rockcehip Linux SDK#&7E Ubuntu 18.04 PA RGN . Bltt, FRAHER M H Ubuntu 18.04Lk R4
AT E . HAMMCARBA BN, TR 7 ZEX R O R %
B T RGERSL, A AR TR .

o MEMFELR: 640 R %L, WL KT40G. WIREHAT Z A5, K w5 2 K AL 25 A] .
o WK Bk T python 2.7, make 3.8, git1.724), IEFEEZEE—WHIMYRKAA, BERHE
GARETET I


af://n2544
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5.2.1 KA A# FH Linux IRk 55 28 &R S i A

ARSDK I R IAIE 22 35 4 R A Linux 548, SDKERIAL L Linux R G317 1%

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

5.2.2 ML IR IEHE

T BATECE MY, 1% 3Enfs, samba, ssh &ML H 1.

5.2.3 ZEKBA

A SDK JF R ZATE Ubuntu REGE EFFARMAR. FATHEE S H Ubuntu 18.04 [ KRG THBE. HARM
Linux R A AT G 75 Z0 A AR RS . B T RGUERAL, AT FHARBE A 5 TH B R

TSR : 64 7RSS, WALZE KT 40G. WREIATZAE, KT B 5 KA AL 2% A
BAFESR: Ubuntu 18.04 2% :

Y SDK PS8 2 PIT A X B I B e e i 2 0 F -

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 \

FEWAEH] Ubuntul8.04 REEBH i RATT A, A mPRiBRIRAT, 7T UANLRESE S, 2800 N Hr .

524 XX 4miFETHENA

% T Rockchip Buildroot SDK H Fif R fELinux N4, FA AR M T Linux F A28 X 4w T HEE. HHU-
Boot & Kernelf# F {4 1% T H 55 HE H 3% fEprebuilt/gec N, buildrootfd Fl 1% HFIEHLE o 23 R 0 T 5
B,

U-Boot K Kernel4 % T. 5 5%:

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

gnu/bin/aarch64-linux-gnu-

Xof I RRAR
gcc version 6.3.1 20170404 (Linaro GCC 6.3-2017.05)

Buildroot4 i T. H. 4

640 R4t :

buildroot/output/rockchip rk356x/host/bin/aarch64-buildroot-linux-gnu-
32 G

buildroot/output/rockchip rk356x/host/usr/arm-linux-gcc
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Xf B RfUA «
gcc version 9.3.0 (Buildroot 2018.02-rc3-02723-gd3fbc6ael3)

R EHACT G BURA K T REE, % EATHE.
LRI HER UG, Linux R 5580 AR A e R, R RUR 8 BRI 1.

5.3 Window PC FF RIf 55 2
531 F K TRZH®

T PTE 4T 224 Vim, Notepad-+28 4 B4 1 .
5.3.2 Rockchip USB K%} % %

FERIRET B, F5EH &) 2 Loader 15\ E/2 Maskrom #3(, 5% %%¢ Rockusb JXz)
A BEIEH AR

Rockchip USB Xzl % 3% B FAF AL tools/windows/DriverAssitant v5.x.zip. X HF
xp,win7_32,win7_64,win10 32,winl0 64 Z#{E &% .

RGBT

-

—

b | wahEns |

RN,

-]
BT M ERIHIE?

£¥7: Fuzhou Rockchip
E7#58: Fuzhou Rockchip Electronics Co., Ltd

EEE{SfT3EE "Fuzhou Rockchip Electronics Co., [ =50 ] [ AZE(N) ]
Ltd" B9EE(A).

P SRUNTENESE R NRSRY
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5.3.3 Windows &3¢ T Bf# H

Windows 4t KBRS TR KA LE
tools/windows/RKDevTool/RKDevTool_Release, FJHT Windows #5 N A KR, FEAKIREE. B4R
I L 12.3 95 iSOt A TR

5.3.4 H¥RAE R ME S

152 % SDK A& FVAEF 5 R SDI AT L AR A1 e, SRR BB AFAR 7, 34T Ja SR TT Rk
XA REA A P UL A SO, AR 1, (iR, BRI T

6. SDK 3 #E% T 1E

6.1 f&] B4

Rockchip Linux SDK R ACHSFIAR SC SR K1 70 1 45T git 7 70 AIREAT IRAVE B, JF 535 7T LA A repo
XX git GREEBATS R EL RS, Ui SO AR

6.2 %% repo

R EHR A > bin/ Hax, JFHIZH X EEERLT:

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

R AT LAY google Bk, T # Repo TR, FHH{RE Al #4AT:

curl https://storage.googleapis.com/git-repo-downloads/repo > ~/bin/repo

chmod a+x ~/bin/repo
Hh WIS U R PAT Bk & J5 K I~/bin/repo 7%, LA AT LA [ [ 4 1356 25K T #irepo T H

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

chmod a+x ~/bin/repo
BrUA EF AT 04, mT DS R i 23K repo

sudo apt-get install repo


af://n2588
af://n2590
af://n2592
af://n2593
af://n2595

6.3 Git it &

TEEH repo 2 HIERCE — FH W git (55, B JETHPIEAE R GE 2B F hook fi 2 [ FEG :

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

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

6.4 SDK 3R EL

mKLLmuMﬁﬂW%%ﬂ%kﬁ Eme ﬁﬁﬁﬁu$%$m,%ﬁﬁ%&$H®%ﬁﬁ%
AL EFISSH é\’tﬁi‘%@f/ﬁiﬁwjo

6.4.1 SDK F#H &4

Rockchip Linux SDK #1114 1] PUEBC 2A A 28 1 ~F & |, 40 RK3566. RK3568. RK3308,
RK3288, RK3326/PX30, RK3399, RK3399Pro, RK1808%%, X A[Ed: & Mk Cidas — BN
AN FFRZF TR ES A E SRS T4, WAL FEE SATERRE.

SDK fff] -m <th FF & linux_release>.xml 3R 5 B H CAREL N # T Mo B P& -
TES %A I A IS A 5 g F .

HESRIT A BB N8 e R fR LRy AR SO AL T DA H b X BRI H A FK R o FIAR[RE
BRAERE 5 2 1 A/ BRI 18] 4 5 56 A

6.4.2 SDK X% JE 45 &,

N5 P ARIE R SDK RS, Fi A EAR B L8 AR PO SIARA ) SDK W16 546 6, T4 Al LA
R A T, 3REG SDK AR RIAIAR R4 6, IS B2 IR, S5iEid repo TGS —
.

V2 7 25 7 I A R 4 G R

6.4.3 W EFiLF

NITABE T ST R T k%) SDK BB T da R IE G o i), SDK BN T
ReleaseNote.txt, 1ZIAFRACRKAFREF MR R, Kot @i el R, 5% kIT R
ReleaseNote Ji, A HBTNA, JFkiE 2% EH SDK AU,

BAP RATIRA T Gl it TR xml @47 & F UH0 A, BRI DR
.repo/manifests$ ls -1 -h &/FHEHM linux release.xml

BAFRATRAT R H WA B TR AR AR, BAARIEWT:

.repo/manifests$ cat */& A5 Linux SDK Note.md
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H#HZH TR HX:

<SDK>/docs/L 85 /885 Linux SDK Note.md

6.5 SDK ¥ 3

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

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

6.6 SDK ] f8 )z im

Rockchip bug %4t (Redmine) 7y 1 SEAFHIH B 7T A, Al 1 A il AL BRI R SOIRZS, D7 U7 [F)
IR R, ) RUAL S R I B v A JE 4k SDK i)l FREOR A, HOR B S5 HR AT LS A F 1t Bug
#4t1, Rockehip BEARMSS 22 S8 1] AT 73 A« ARBEAIBRER . E 2 VEHUHE, TS5 30

/docs/Others/Rockchip User Guide SDK_Application And_Synchronization CN.pdf.

7. SDK % i%

A SDK JFR#AEZTE Ubuntu R4 EFFRMR. AR H Ubuntu 18.04 [ KRG HATH1E. AN
Linux iR A AT G 75 Z0 A MAH R RS . B T RGUERAL, A FAR SRR 5 TR

TSR : 64 LRSS, WAZE KT 40G. WREIAT 2R, KT8 5 KR AL 25 1A
BAFESR: Ubuntu 18.04 2%

1% SDK M5 @ I K A e, 258 ) 20

7.1 U-Boot 4@ %

HENSDK T.#2. a7 F a2t A7 4 1%
<SDK>#./build.sh uboot

B 4 P 27 SDK R AT SCRY b 4 6 15 B

7.2 Kernel 25 %

HEN TR H i B AT LU 52 B 30 58 5 kernel 4 35 X T 69
<SDK>#./build.sh kernel

HAAM G 27 KA U W Quick Start 4 P15 W o
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7.3 Recovery % %

BEN TR B AT LU T 52 H 85 5€ B Recovery 47 AT L.
<SDK>#./build.sh recovery
%% J5 7F Buildroot H 3 output/rockchip £ 4 2 Srecovery/images 4 i recovery.img.
T B HVE R recovery.img /&L F kernel.img, FTLABEIR Kernel 82§, Recovery &7 2 EH HH WA .

e

<SDK>$source envsetup.sh rockchip & &HK
<SDK>$make recovery-rebuild
<SDK>$./build.sh recovery

B £ 4 U IS S % SDK R AT Y .
7.4 Buildroot Zs %

7.4.1 Rootfs g5 ¥

HENTAE H S H ST LN 74 E 3l 585 Rootfs [ 9128 S 161
./build.sh rootfs

4% J57F Buildroot H 3 output/rockchip it F -5 /images | £ i rootfs.ext4

7.4.2 LG
Lt 4n qplayer £, & A dm i an 2 W1 R
o 4% qplayer
SDK$make gplayer
o H 4 qplayer
SDK$make gplayer-rebuild
o P& gplayer
SDK$make gplayer-dirclean

i
SDK$rm -rf /buildroot/output/rockchip &5 /build/qglayer-1.0
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7.5 Debian 45 1%

./build.sh debian
ik N\ debian/ H 3¢:
cd debian/

JEEE 1 9m 1A Debian [E 44 1% 2% 410 H 3 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
Y% 32 AL[F) Debian:

RELEASE=buster TARGET=desktop ARCH=armhf ./mk-base-debian.sh
B4 1% 64 {7 [) Debian:

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

YiETE R TE debian/ H K FAE: linaro-buster-alip-xxxxx-1.tar.gz (xxxxx &7~ A [ #K) -
FAQ:
o FIRGm U AIE BN R i) U O
noexec or nodev issue /usr/share/debootstrap/functions: line 1450:
..../rootfs/ubuntu-build-service/buster-desktop-arm64/chroot/test-dev-null:

Permission denied E: Cannot install into target '/rootfs/ubuntu-build-

service/buster-desktop-armé64/chroot' mounted with noexec or nodev
LR T3 s

mount -o remount,exec,dev xxx

(Hrhxxx 2 THEHFBAE, REEHHE

FAMIFSE A BB H AN 5, SeHEBR A B 2 RS2 ext2/extd M RGRA.
o T %41 Base Debian 75 2217 ) [ SR, 1 ] 3 WA 467 ) (ISRt i, 223 BT SR B 1
Debian f# 1] live build, G5 IR S5y A AT LU AR AL E -

320 R4

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

echo "I: create configuration”

export LB BOOTSTRAP INCLUDE="apt-transport-https gnupg"
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1b config \
+ --mirror-bootstrap "http://mirrors.1l63.com/debian" \
+ --mirror-chroot "http://mirrors.l163.com/debian™ \
+ —--mirror-chroot-security "http://mirrors.l163.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 \

640 KRG

--— a/ubuntu-build-service/buster-desktop-arm64/configure
+++ b/ubuntu-build-service/buster-desktop-arm64/configure
@@ -11,6 +11,11 @Q set -e

echo "I: create configuration"

export LB BOOTSTRAP INCLUDE="apt-transport-https gnupg"

1b config \
+ --mirror-bootstrap "http://mirrors.l63.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 \

U R IA R 2% SR AN BE T B, AT TG BRI > A 2 PR, R AT H SR BT T R
(=

(2) Building rk-debian rootfs

%1% 3247 [¥) Debian:

VERSION=debug ARCH=armhf ./mk-rootfs-buster.sh
(9w 6447 1) Debian:

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

./mk-image.sh

BERF 242 % linaro-rootfs.img.

7.6 Yocto % Pk

HEN TR H AR H AT LR a2 B 3h 58 Rootfs 9w 1 A 4T
./build.sh yocto

%P J5 7E yocto/ build/lastest H 3% 4 B rootfs.img.


http://%3Chttps//eyun.baidu.com/s/3bqwrvo7
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FAQ:
ANE IR SR S R

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.
fRIRTT i

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

53 2% sctup-locale-python3 4% & 2£ B[ image 7F yocto/build/lastest/rootfs.img, BRI\ F* 44 B 2%
root.
Yocto 215 2% Rockchip Wiki.

7.7 = B3R IF

e iR Kernel/U-Boot/Recovery/Rootfs &5 4 f5, #EN LHRE H R H AT LA N
2 B 358 I A 4

./build.sh all # RZFEHEERMAIS (u-Boot, kernel, Rootfs, Recovery)
# TWEEMAIT . /mkfirmware.sh HEATHEMTE

fE./build.sh alldkfit I

1. HMEAHFTE . /mkfirmware.sh

2. update.img#lfl

3. HfilrockdevH 3 N EFFIMAGE/*** RELEASE TEST/IMAGESH 3%
4. RAFEABYU AN T B IMAGE/ *** RELEASE_TEST/PATCHES H 3%

##: ./build.sh # ./build.sh allsave & —#f

./build.sh

T

PRI\ Buildroot , 1] LU 3 B IR IEAF 8 RK_ ROOTFS_SYSTEM 55 rootfs o
b in 7 2 buildroot 7] L& BT i & 3E47 4L ik

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

BASHAEHEOL, 7 help £, ELUM:

<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
buildroot -build buildroot rootfs

ramboot -build ramboot image

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


https://webkul.com/blog/setup-locale-python3
http://opensource.rock-chips.com/wiki_Yocto
af://n2709

yocto
debian
distro
pcba
recovery
all
cleanall
firmware
updateimg
otapackage
save

allsave

Default option is

-build yocto rootfs

-build debian9 stretch rootfs

-build debianl0O buster rootfs

-build pcba

-build recovery

-build uboot, kernel, rootfs, recovery image
-clean uboot, kernel, rootfs, recovery

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

-pack ab update otapackage image

-save images, patches, commands used to debug

-build all & firmware & updateimg & save

'allsave'.

8. SDK [& 47t 2%

A E N B AT R e B BB S0 (image) BEE IS ATERE/F & BT .
Rockchip ‘- &AL 84S TEN B FR, TRUEREEMRES Ul irRE . R5,
ZHERGHTI USB BXal, L Rockehip USB DA 7225

TH
RKDevTool

FactoryTool

Linux_Upgrade tool

8.1 EEEANA

BITR4 iR
Windows B T R LB, 4 5L A K #E A update TR A 4F T A
Windows EEFR TR, R USB — i ke

Linux Linux FHAITE, SRR

Rockehip V- GBS AT LM R R, KA 4% &4 T Maskrom, J Loader
AT, AReWEhes B, BOMAR E B AT SRR .

%N

Maskrom

Loader

Recovery

Normal
Boot

TAER
x

SCHF

SCHF

ReH

ST

Eiiipo

Flash 7E R B AR, 85251 33N Maskrom #530, AT LLZEAT A UK ]
ke ;

F R REFEF BT Loader TLIEIER G 30K, WA Maskrom
A e 5 [ o

Loader #80F, A LAGEATFFFHIBES . T+
AT LG T H b 55— A KBRS, T .

ARG 5| F recovery A5l TFEMEMETIS. KR M WEREAM,

Z45]'F rootfs JB3l, IN#EK rootfs, KZEIH KA IE XM T IR
1o

Eﬂ%


af://n2716
af://n2735

HEABE S RETT AT U T i

o REESidREAE, L, #EA Maskrom Bz,

o Leskid [, FAE recovery 5B FRIERE AT, RGUKGHEN Loader [ R S

o BEFL[EME, $(F Maskrom f&8E FHLEE AL, REUKHEN MaskRom [ ke 5B

o e[, FHREEMETFARIEEEANRSE, HSHTR TR EERRIM— ADBEA"E
CRIL—A MSC 4%, AR5 sl TR B DI, ¥ Loader 3.

o FEFL[EME, WAEH LB ADB 2 ATEAR, HiA reboot loader 74, HEA Loader iz,

8.1.1 Windows I #1.1 BH

SDK #fit Windows $¢5 T E(T BEMRAT E v2.79 sk Ll 1), T EMFTFERHZ*:

tools/
|— windows/RKDevTool

WTE, EEESAR G, &S T E N MASKROM B¢ BootROM ka5,

HEPAIT USB G, #AEH#E MASKROM AN FEI% N E A “RST? G A F, BiREHEA

MASKROM #5, I a4 sl 1 AR R AR Jo, e BT TS, AT A% “recovery" 1ZHEEAN
TR TG “RST” Ja A F kN loader BT HES, & MASKROM B (1) 43 X hiF% S e 5 SC
. (FE: Windows PC FREEEH RARIZIT TRA AT H#UT)

r

s+ RKDevTool v2.84

Download Image lUpg:rade Firmware | Advanced Functi on|

# O | Address Fath

I ___-
2 | [¥  0x00000000 parameter | .. ‘rockdev\parameter. txt

| 3 v | 0x00004000 uboot . Arockdeviuboot. img

4 [¥  0xD00DBODO trust L Arockdevitrust, img

S | [¥v  0x00008000 misc . hrockdevimise. img

| 6 [V 0x0000A000 boot . rockdeviboot. img

T | [¥ | 0x0001A000 recovery . \rockdevirecovery. img

8 | [ 0x0002A000 backup

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

10 | |¥ | 0x000SA000 rootfs . rockdevirootfs. img

11 FF Ox0015A000 userdata . hrockdeviuserdata img

4 | m | »
o | Run | [ switch | | DevPariion | | CcClear

| Found One MASKROM Device

T BEEET, 5 RAEH USB K5, JRADTE I

<SDK>/tools/windows/DriverAssitant v5.11.zip
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8.1.2 Linux RI#HL % B4

Linux FHIKEE T EALT tools/linux H 3% F(Linux Upgrade Tool L HRRATEE V1.57 8L 1), EHIAMR
FIAR T ZE 4% 2] MASKROM/loader rockusb. LU Ungm A= i [ £ 7E rockdev HX R, FAHandUiR:

sudo ./upgrade tool ul rockdev/MiniLoaderAll.bin

sudo ./upgrade tool di -p rockdev/parameter.txt

sudo ./upgrade tool di -u rockdev/uboot.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 R AT R ) SE B A
sudo ./upgrade tool uf rockdev/update.img

BAEAR B35, MI2EFE MASKROM IRSETW T 2%

./rkflash.sh

8.1.3 R& 0 X UiH

BN XU BH (R /& RK3568 EVB 43 [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

e uboot 57 [X: 1t uboot % i¥ Hi K uboot.img.

o misc 7}X: f misc.img, %A recovery .

o boot 47 [X: it kernel %1% H K boot.img.

o recovery 7r[X: it recovery 4% 1% H I recovery.img.

o backup 7r[X: TiE, EHEAHM, JEEHR Android —FE1EN recovery [ backup { .
e rootfs 437X : fit buildroot. debian Y yocto % Hi >R rootfs.img.

o oem 73 IX: 45 FAEH, ) KK APP BUEE . HEHAE Joem H.


af://n2777
af://n2784

o userdata 43 [X: it APP IR A2 iSOG B AR P E . FEEAT /userdata HFE T o

9. SDK FF &

9.1 U-Boot &

AT A4 U-Boot FEAME A BRI S0, FEE S T/ RK & U-Boot HE42, HA& U-Boot JT
RN Al 2% /docs/Common/U-Boot H 3% (Rockchip-Developer-Guide-UBoot-*.pdf) .

9.1.1 U-Boot f&j 4}

Rockchip U-Boot next-dev 7332 /& Rockchip M U-Boot B /5 1] v2017.09 1EZUfR A 1) H K47 I & BRI R
Ao HEEIZ Y& EO&SCH RK IrfA ERAS S . SCRFRThRE 24

o ¥ #F RK Android [H14 )8 3);

o ¥ Android AOSP [ F 5 3h;

e T 4F Linux Distro [E14 2 3h;

o S ¥F Rockchip miniloader A1 SPL/TPL P Pre-loader 5| F;

e Z¥FLVDS. EDP. MIPI. HDMI. CVBS. RGB % /R %

e ¥ eMMC. Nand Flash. SPINand flash. SPINOR flash. SD . U #%5 776k ¥ % 5 5h;

o F FAT. EXT2. EXT4 X R %

o Y #F GPT. RK parameter 7 [X 3%;

o SCRFJTHLLOGO. Feizhm . A, A js’s B

e #FI2C. PMIC. CHARGE. FUEL GUAGE. USB. GPIO. PWM. GMAC. eMMC. NAND.,
Interrupt 55;

o % FF Vendor storage FrA7H P HIEHE FIfC & ;

o 3 ¥F RockUSB F Google Fastboot i USB gadget 5:5 eMMC;

o % FF Mass storage. ethernet. HID %8 USB % ;

o XFFE IR A BN AL FE kernel DTB;

9.1.2 fR A&

RK 1] U-Boot —HH WA : v2014IHRRAFIV201 7HT AR A, 54 #5405 ArkdevelopFlnext-dev.
AP T A BT U-Boot/2 75 9v201 Thi 4 .

701 HIAR H FtMakefile ) iR A 5 & 45 42017,

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

VERSION = 2017
PATCHLEVEL = 09
SUBLEVEL =

EXTRAVERSION =
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F2: HAFHLE — 47 IEFTEIZ T N U-Boot 2017.09.

U-Boot 2017.09-01818-gl1818ff-dirty (Nov 14 2019 - 11:11:47 +0800)

TH R v2017 EFFJ5 H 2 B35 2 Github:  https://github.com/rockchip-linux/u-boot

WIZRRA : v2017ESRRK WAZ A >= 4.4

9.1.3 FERmiIF

9.1.3.1 T #Frkbin

XE—NLTEE6E, HTFABRRKAFIFERbin. BA, FTETHE. U-Boot 4iPFif & MiZ G E R 55
M, FTEA Biloader. trust. ubootffl . rkbinflU-Boot TR AR5 [F % H R F* &K

9.1.3.2 THGCC

GCCH P44 f8 F gec-linaro-6.3.1, i & T-prebuilts H K Z Mo prebuiltsFIU-Boot (R ¥F[FIZ H kK R
¥

// 32fi:
prebuilts/gcc/linux-x86/arm/gcc-linaro-6.3.1-2017.05-x86 64 arm-linux-gnueabihf
// 64fr:
prebuilts/gcc/linux-x86/aarch64/gcc-linaro-6.3.1-2017.05-x86_ 64 aarché64-linux-
gnu/

9.1.3.3 1% # defconfig


https://github.com/rockchip-linux/u-boot
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5 B

rv1108
rk1808
k1806
k3036
rk3128x
rk3128
rk3126
rk322x
rk3288
k3368
k3328
k3399
rk3399pro
rk3399pro-npu
k3308
rk3308-aarch32
px30

k3326
rk3326-aarch32
rvl126

rvl1126

rvl126

rvl126

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
rvl126-ab.config

rvl126-emmc-tb.config
rv1126-Ip3-emme-tb.config
rv1126-spi-nor-tb.config

rv1126-spi-nor-tiny defconfig
rvl126-ramboot.config

rv1126-usbplug.config

rk3566.config
rk3566-eink.config

% #Fkernel dtb
N

Y

YL

_—

\
I R A
A+ FRA/B

eMMC+DDR3 g HL
eMMC+LP3 g T HL
Spi Nor+DDR3 g FF#1

Spi Nor /N5 =
A AT (NAE A 3))
usbplug I #E

8 ARA
B R



ryan defconfig 3 Frkernel dtb Ut B9

rk3568 defconfig I8 FH RRCAS
1k3568-dfu.config X FFdfu

k3568 rk3568-nand.config v X HFFMLC/TLC/ eMMC
rk3568-spl-spi-nand_defconfig SPI-nand % FISPL
rk3568-aarch32.config S Fraarch3245 3,
rk3568-usbplug.config S Frusbplughi =\,

VERD: WSRRARAISDK K AT i defeonfig AN IA], i LASDK AHE.

9.1.3.4 %%

./make.sh [board] // [board]: configs/[board] defconfig3ff.

BHIRGE: L2640 T &, 55— IREUAE B 45 & defconfig, 4 1E a2 L 20U HE 52 [board]. f2:

./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

TR FE: LRI E6AN TS, WIR LT AT config" IR 1E, 4R A & AN 8 A2 [board]:

./make.sh

EE . TR Y PRI I A PR o) R S B IR, 1522 make distclean Jo E YRR

B A R YR e R 2 7EU-Boot iR H 3 N E/: trust. uboot. loader.

9.1.3.5 BEHRE

RKT-£[U-Boot S0 AN T, (L9 th— b T B35 B8

start.s
// LI
=> IRQ/FIQ/lowlevel/vbar/errata/cpl5/gic // BRMZEMMH KK Lowlevel WITHIL
=> main
=> stack /7 WERR LT CIREE 7 B AR
/7 BB cHsdiaatl, K — R4 &0 i
=> board init f: init sequence f[]

initf malloc

arch cpu init // [SoCHilowlevel#®JiEit]

serial init // HBORIIEL

dram init // [3MdarFEEE ]

reserve_mmu // MddrKEFiHAERMAEreserve N7

reserve video
reserve uboot
reserve malloc
reserve global data
reserve fdt

reserve stacks
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dram init banksize

sysmem init

setup_reloc // WiEU-Boot H & #FEreloclHhll
// LGRS
=> relocate code // CHEIU-Boot /i relocation

/7 U B cCHEATaatL, Kike— R 500 e A

=> board init r: init sequence r[]
initr caches // f#REMMUMII/Dcache
initr malloc
bidram initr

sysmem_initr

initr of live // WEfof live
initr dm // WIIEAL dmAE 4E
board init // CFaWIEN, Hizbisas]
board debug uart init // HOiomux. clkAiE
init kernel dtb // [¥1%|kernel dtb]
clks_probe /] PG R G
regulators_enable boot on /1 HIEA R G AR
io domain init // io-domain¥lZafk
set_armclk_rate // __weak, ARMIRHN (V- EA KAL)
dvfs init /7 FER SR R AR
rk board init /] weak, WA BTG AT LI
console init r
board late init // P& lateWlihifth]
rockchip set ethaddr // WEmacHil
rockchip set serialno // WHEserialno
setup_boot mode // fEMT"reboot xxx"fFA
// RN Loader S50, recovery
charge display // U-Boot7tH
rockchip_ show logo // BRI Hl1logo
soc_clk dump // 4JHlclk tree
rk_board late init // __weak, HIFEAFAMT G BT LI
run main loop /7 DN AATHE, s3UT R34 )

9.1.3.6 tRiEq

RKP G4t 8 DAL Er i — L8 T 'S (WUERTEEME, 52230 LIG  J8 fsecure-boot
XD o JFHLE K3

o ctrl+c: #BEA U-Boot a2 17

o ctrl+d: #EN loader E5

o ctrl+b: 3N maskrom BEE I ;

o ctrl+f: #EA fastboot 5

e ctrl+m: FJE] bidram/system 155

o ctrl+i: ffHEMNIZ initcall debug;

o ctrl+p: FTEN cmdline 15 5 ;

e ctrl+s: "Starting kernel..." 2 J5 it X\ U-Boot 72175
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9.2 Kernel 7+ &

AT RIRANHNAZ— 0 WA E B, FEE dts FIECE, R BP0 5 k4T — S fa) B 115
2. Kernel lRALL 4.4 15 N3, AHRNKANE.

9.2.1 DTS /48
9.2.1.1 DTS # iR

FARRA T Linux Kernel & B2 7E M 240 B SCHHRC B TAHSS M52, 10 IOMUX,  BRAdr m/A%
GPIO, 4 12C/SPI M2k N client B4 15 2. A T HFF X Fhhard code' A5 3, Linux 5| AR
(Device Tree) HIMEE SRR R A4 4544

Device Tree #0¥E nl eV E Ry, 1B DTS MUYE, W% B FEIATE. dtsi A.dts Y1, TENZmM BRI,
Mo B N dtb 1 —HERI SO . FEFFHLE BB EL,  dtb 238 bootloader (1 U-Boot) NN#EE] RAM KA
hezsia], I B b E NS B UL 3 4 Kernel space. WAZIENTHEAS dtb S0, $RIGEENBEA(E B AW
o

AT EAES GUTHTE — AN BT dts BB UL S — 263 DL des iU, R T S R4 dts 1
EVENAATEARCIEE N, WE M, 1555 devicetree-specificationsflldevicetree-bindings

9.2.1.2 FH ¥ — A= & DTS

o % dts I
Linux Kernel HRISZFFZFEMEH dts, RK P& dts SCHEAAFARCT -

ARM: arch/arm/boot/dts/
ARM64: arch/armé64/boot/dts/rockchip

—R& dts SCHFIF) iy 4 U A’ soc-board-name.dts”, U1 rk3399-evb-ind-lpddrd-linux.dts.
soc fa )2t 5, board_name — R MR IR 122 EI KA £
WERARIAR 2 — B, W R FHE A dts SRR RIAT .

U RBEPF BT A ORI BS54, B 7 AT 22 RS, AT A2 FH OB 4838
£ dtsi SCAF, T dts STPFNIR AN R RO BEFE SR, F HaB I include "xxx.dtsi" s 23 HI I BE /44
|——rk3399-evb-ind—1pddr4—linux.dts

| — rk3399-evb-ind.dtsi

| L—rk3399-linux.dtsi

o B dts ATAE H %) Makefile

--- a/arch/arm64/boot/dts/rockchip/Makefile

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

@@ -50,6 +50,7 @@ dtb-$(CONFIG ARCH ROCKCHIP) += rk3368-tablet.dtb
dtb-$ (CONFIG ARCH ROCKCHIP) += rk3399-evb.dtb

dtb-$ (CONFIG ARCH ROCKCHIP) += rk3399-evb-ind-lpddr4-android.dtb
dtb-S$ (CONFIG ARCH ROCKCHIP) += rk3399-evb-ind-lpddr4-android-avb.dtb
+dtb-$ (CONFIG ARCH ROCKCHIP) += rk3399-evb-ind-lpddr4-linux.dtb
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Y% Kenrel AR5 AT L 32 make dts-name.img (41 1k3399-evb-ind-lpddrd-linux.img) , B AT A= it B
boot.img (fL7 dtb i) .

o dts VAR LA U]

dts FEVEFT MG co/fct+—#F, il id #include xxx.dtsi 8, & HAR A FH I dts 24 . dts S0
Bk A LS desi SCHFRIFTA W% 1 s B PEFIME . 40 property 7E 24 dts/dtsi SCHF#E 2 X, B A R4
A dts 38 Yo I FIE FAH DG P45 1) 28 715 s 2 4 0E AE soc.dtsi, WITRFREIZ I & TIRE, 77 2A7E dts 3
A 5 B H: status A"okay". KHIZW A, FRELE dts XM E L status Jy"disabled"

/dts-v1l/;

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

#sound-dai-cells = <0>;

status = "okay";

}:

&hdmi sound {

status = "okay";

9.2.2 WEARBIT & 3

\does\Common FI 7 T+ S REMIIUA AT T RERZHOFF RS0, A 438
RECEFF R SORAT — AR S|, KRS & SR RB R, 20 b T b B ST B P&
.
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R T BE FEZ X B2 3 A
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
A% 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

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

USB USB . .
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
12C 12C Rockchip_Developer Guide 12C_CN.pdf
IOMMU IOMMU Rockchip Developer Guide Linux IOMMU_CN.pdf
Rockchip Developer Guide SD Boot CN.pdf
MMC MMC ] _
Rockchip_Developer_Guide_ SDMMC_SDIO_eMMC_CN.pdf
Rockchip_Developer Guide Linux4.4 PCle CN.pdf
PCle PCle . .
Rockchip RK356X Developer Guide PCle CN.pdf
. Rockchip-Developer-Guide-Linux-Pin-Ctrl-CN.pdf
GPIO Pin-Ctrl . . .
Rockchip_Problem_Shooting_ Linux_GPIO_CN.pdf
YR ThEE Power Rockch?p_Developer_Gu?de_Power_Analys?s_CN.pdf
Rockchip Developer Guide Power Analysis EN.pdf
SARADC SARADC Rockchip_Developer Guide Linux SARADC_CN.pdf
B THERMAL Rockchip_Developer_Guide Thermal CN.pdf

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
Rockchip_Developer_Guide_Linux_ WDT_EN.pdf

A WATCHDOG

Rockchip-Clock-Developer-Guide-RTOS-CN.pdf
Rockchip_RK3399 Developer_Guide Linux4.4_Clock CN.pdf

Clock £ ic B CRU
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Rockchip Developer Guide DS5 CN.pdf
JTAG GDB%:% DEBUG Rockchip Developer Guide GDB_Over ADB_CN.pdf
ik Rockchip_Developer_Guide_OpenOCD_CN.pdf

Rockchip_User Guide J-Link CN.pdf

Rockchip Developer Guide CPUFreq CN.pdf
CPU/GPUZ AR 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

DA A e & 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

GPIO HL sk 10-DOMAIN Rockchip Developer Guide Linux 10 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

PMICHE 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 T - T -
Rockchip_Developer_Guide_Linux PWM_EN.pdf
SPI SPI Rockchip Developer Guide Linux SPI CN.pdff
Rockchip Developer Guide Linux_ SPI EN.pdf
e UART Rockch?p_Developer_Gu?de_UART_CN.pdff
Rockchip Developer Guide UART EN.pdf
9.2.3 GPIO

Ebfin RK3399/RK3399Pro $24it 5 40 GPIO(GPIO0~GPIO4)3t 122 4>, Flrf5 ) GPIO #w] LA A i,
GPIOO/GPIO1 7] LME N R GEMeBE I, Frf GPIO #nl DA AL & v s T hi, BT GPIO BR W\ i
A, GPIO [MWIRFNEET KA AT LA E « 0T L | (1) GPIO BR dts HLIHIfY) GPIO XTI R, il
GPIO4c0, HB2 XTI dts HLTH B 1% A2 “gpiod 167, K24 GPIO4A H 8 /> pin, GPIO4B tf5 8 4~ pin, LA
BT AT 0 TIAEAZ 16, ¢l Mg/ 17, PAZEHE; GPIO B 152 % docs\Kernel\Pin-Ctrl\H 3% T
Rockehip Pin-Ctrl 7 & $&F V1.0-20160725.pdf) -

9.2.4 CPU. GPU. DDR HiZ &%

DVFS (Dynamic Voltage and Frequency Scaling) 225 HL AR T, 2 —Fh ST (19 H R R AI 58 1 5 47
Ao HAET 4.4 W S F DVFS B4 CPU. GPU. DDR. CPUFreq /& WIZJT &k # & X I— B #75)
A% CPU Sl e FHEZE AR . & Rl RN FEAIE CPU I IFE, (A Sl CPU B8 CPUFreq il
AN FE R AEARR R, RN EEMIEALCPU ], H R AR ARASE L 1 LUT LR SR -

e interactive: R4 CPU M sh A RIIHIE
o conservative: R5FIRES, B EIRFHIE,
e ondemand: R¥E CPU ## s MAIA L, L interactive TRME M. 1%
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o userspace: HFHCWEMBEMIE, REALHINE;
o powersave: NFEMIL, UH 4N IEE B B AE S (INAH
o performance: VEREMLIG, 4L ANV E NI H1E

PRI L, 155 docs\Kerne\DVFS\H 3% F 3% . ARM/GPU/DDR 53534 % 82 (i 14
M, FTLLEE ADB fir &3 AT AR, X RIEGHE T H R AT

CPU/MZ%: /sys/devices/system/cpu/cpul/cpufreq/
CPUKW;: /sys/devices/system/cpu/cpud/cpufreq/
GPU: /sys/class/devfreq/£f£9a0000.gpu/

DDR: /sys/class/devfreq/dmc/

XL R A IR AU A

e available frequencies: &7~ SCFFIIANER

e available governors: &7~ 3 FF AR AT SR K
o cur freq: BN YHTHIE

e governor: i/~ YT AR AT R HE

o max_freq: ‘o~ 4T i AR I A E

e min_freq: WoRSHTHRACAEH MR

PA RK3399/RK3399pro GPU NI BEAT €Ak, A2 T -
B SRR .

cat /sys/class/devfreq/ff9a0000.gpu/available frequencies
DI AZ AN -

echo userspace > /sys/class/devfreq/£f£f9a0000.gpu/governor
SE M-

echo 400000000 > /sys/class/devfreq/f£9a0000.gpu/userspace/set freq
cat /sys/class/devfreq/£f£9a0000.gpu/cur freqg

925 RiEAc B

RK3399/RK3399Pro it Fr ] ARM 1 GPU # 41 7l A iR s £ B4%, v LSR5 # CPU A1 GPU (iR
FE, JRiEd Sy ks CPU A1 GPU FIATR M $#] CPU A1 GPU HIRJE . /N7 Sl RORE 435 11 A B
AR R RS AN, BT LB dts A A0 R S B BEATIE 24 R IR 3 S R E il

HH S
W B T S R
&threshold {
temperature = ; /* millicelsius */

}i

BB I BRI
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&target {
temperature = ; /* millicelsius */

i
BB P LI -

&soc_crit {
temperature = ; /* millicelsius */
}i

Pic B A SR LIELSE -

&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";

}i

BN EART A L3 docs\KerneN\THERMAL\H 5% T AR 6308 .

9.2.6 LPDDR4 i &

RK3399Pro 1# ] LPDDR4 [ dts it & 155 344 : arch/arm64/boot/dts/rockchip/rk3399pro-evb-1p4-v11-
avb.dts, HRHZCAFH I TIR 3 AN 5 VLRI N A7 i dts HH RIAT

&dfi |

status = "okay";
bi
&dmc  {

status = "okay";

center-supply = <&vdd center>; //iX HLFEER PO S Bn A4 i SR ic B
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
>7

vop-bw-dmc-freqg = <
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/* 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";

}i

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

b7

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

}i

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

}i

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

b7

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

}i

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

}i

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

}i

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

}i

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



KEHEE RN

LPDDR4 FATTH 3CHF 416M Fl 856M PRSI, HADMR A& W disabled, Fr LLUNSR & B A [E]— >
dts >R #F LPDDR4 f1HAth2574 ) DDR, NHARSER ) DDR 04 H A 416M Fl 856M HIA0FR, A5 5%
PAVEEACE BRiAJT S DDR A8 fit . LPDDR4 HIASSRIN AR 7 R B EA Bk &), TR T .

o L% LPDDR4 TFHEASSRINAL, WTHEW 240 buffer #5) sram o7, RK3399Pro f¥) sram 2 [A] G R, #J
F#E(A] 128k H BT T/ Fo 46 B /N5 S i 25 [k 32k, AT ARG S ReI IR 7 R 8w 2 HageA
(32k22, BWANFERESREBAFSED , B2 05 RECIERT), BRI AR 18K
N, EX AT /N TR R SCRFI B Kbuffer K/, an S P 28 A R AR B B T Kbufferfi) K 52
. TRVERUSB B RETRMHdma, FrUAATERGVEEA . WEiddl, TUE2NE R (BF
hdmi. spdif. i2s & HIAE R N EZA usb FR.

o W LPDDR4 A8, N7 B 5 40 buffer #2 5 sram 1, M R4 E RAEE 2 MR,

T T AT RO

dts HFS N sram 5 A

/* first 64k (0xff8c0000~0xff8d40000) for ddr and suspend */
iram: sram@ff8d0000 ({

compatible = "mmio-sram";

reg = ; /* 128k */
bi

FHAF R 77 i dts A 51 P iram 5 5.

&dmac _bus {
iram = <&iram>;
rockchip, force-iram;

}i

o WIRATFE LPDDR4 (172545, BT LPDDR4 ZAH 2 M/ RIS, FEILmRFE 3 ML LA R,
TRELIC ] LPDDR4 HUARA, BIAEXT M7= S ) dts H dme 7 45 disable, 1T Fias:

&dme  {

status = "disabled";

Fsh, T B ORAE AL RS A2
MER dts F A T ECE -

/* first 64k (0xff8c0000~0xff8d40000) for ddr and suspend */
iram: sram@ff8d0000 ({

compatible = "mmio-sram";

reg = ; /* 128k */
bi

&dmac bus {
iram = <&iram>;

rockchip, force-iram;



9.2.7SDEELE

48305 A Bl RK3326/RK3399PRO ) UARTfdebug 55 sdcard £, BRIAFLE 2T Hdebug, G0 E
H sdcard 52 W ML E :

&fiqg debugger {
status = "disabled";
pinctrl-0 = <&uart2a xfer>;
bi

&sdmmc  {

sd-uhs-sdrl04;

status = "okay";
I¥
9.3 Recovery JF &
9.3.1 f&j

Recovery Ll IFF &, FElAndroidIRecovery I REFF K. A H IR H P HIEA R FE T2 .

Linux#'Recovery B JE L 1% % 2 — P Recovery s [X,1% ) X Hkernel+resource+ramdisk ZH i%, £ B H T I+
%

PEAE . u-boot M HEmisc 7y IX A7 7 BRI Wi 2 5] T 1 R4t & Normal R4I4&Recovery R4t. HT
RGN, BT AR ecovery iR 20 BE ARAIE T 2% 1 58 381, B T+ 5 ik R4z v Ty, n S5 ot vl TR AT AR R 4 5240
iTe

9.3.2 &R

H AT BUE T debug

buildroot/output/rockchip & /4 7/ Frecovery/target H 3% T Al & —ANF25E S £ .rkdebug,
touch .rkdebug

Recovery B R log 7E 8 FHHTEIH K. 34— Mi@id 7 userdata/recovery/Log S A

T ZRecovery - K %k}, 2% Y /docs/Linux/Recovery/Rockchip Developer Guide Linux_Recovery CN.pdf

9.4 Buildroot J7F &

Rockchip QAL B I A4 &, BSPRCEMAMBIT K, Ji{l% 7 I RAE ] o
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9.4.1 RFEZERHE

source ./envsetup.sh (config name)

config_name ] PLsource ./envsetup.sh¥| Hi K, EFEARF G %1%,

9.4.2 WIFBRM R AR

BRIFIRPET &, B R R LR 1%E — 1 package, ‘& T fconfig. build. install =54k

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

make <package>-reinstall
HHEAHLWT:
make <package>-dirclean

YmPFBuildroot R4, HfEmakeRJ T

make

9.4.3 FF R AH A B

tH X packageJHF &, Al LAZH% <SDK>/buildroot/package/* , HHipackage/rockchipsRockchip A& [
#H Kpackage.

9.4.4 & il HH AR B

%7 /buildroot/configs/rockchip* Fi B 3¢, A HL v] B AT & Hill K

buildroot$ tree configs/rockchip/
— adbd.config

F—— arm a7.config

F—— audio.config

— audio_gst.config
— base.config

— base extra.config
F—— benchmark.config
F—— bt.config

— camera.config

F—— camera gst.config
F—— chromium.config
— debug.config

F—— demo.config

F—— display.config
— freerdp.config
F—— game.config
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|-— gdb.config

|— gpu.config
I— kernel 4 4.config

|— network.config
|— ntfs.config

9.4.5 S 1H M

BuildrootER i\ 3 #F Wayland SIS LA K —26 Qt B . 40 R -

X Qt NSt T LR ThRE, W, FRBCKTUE, SCPFEERSS, B OUARRIRE:, WiFi &R,

9.4.5.1 % B AL AN
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Z R AUSIURR I & F T D045 1) 22 BR USRI e 0+ s BE /I LA RG e ), i RS M E & E3)
TEHIRI 9 BRALAN demos

XUk T AT DA 4 A%
9.4.5.2 34 3 ¥ B

qfim & —N SO R

@ swynmna
& 4 open File Manager

Root
Home
Oem
User Data
SD Card
USB Disk

i qfm AL B SO, Ry BN T H xR, mdie ARG E %,
s SO R AR 2R G0 N R BRI S PR AT T 304, i iy mp4 PRI gplayer 2 AT TR

9.4.5.3 £ Th AL F& i 3% M.

qplayer /&2 DhREFEECAS, T LASRICOLAI . S AR e B Fr o o 5 Bl 50K E Sh% UL demo .

WA LB TE qfm W S 548 2 SCHESRAER gplyer T
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XLk 1 1 AT LA 4 B

9.4.5.4 B4 L N

qeamera s& — AN A, AT LTI FIRAL

P —

,,,,,,,

WA E ARG ITE L T 3 3l qeamera 4 H 3 Bon TR ST, A3 44 -

Image Mode: FAHRIA, sidinf )4 Video Mode MLAISR Hil 5o
Capture: fH#EE1%, 7E Video Mode T 4484 Record & il #4411 .
Exit: 1B H .

9.4.5.5 % BN

gsetting & R W E TH, Hral DA% E WiFi d4E, W SR, SClE T & LU E AT+ 27 .

e s
4 Setting

WiFi

BT

Update

Factory Reset
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9.4.6 A P F1% g

I/ root
%0 : rockchip

9.4.7 Weston Bt B

FATAT LS AC B Weston X R b AT — 28 {8 SCBLE, T 3O e B AT U

9471 REREKE

Weston S HFPE weston.ini B & SCAFHT shell BRI EARSEME R, A8, PLAAE launcher Bk B IAES
SRR, .

# /etc/xdg/weston/weston.ini

[shell]
# Pituig Xy ARGB888S
panel-color=0xff002244

# top|bottom|left|right|none

panel-position=bottom

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

path=/usr/bin/weston-terminal

[launcher]

¥ EbRER AR

icon=/usr/share/weston/icon flower.png
# REEF Bh A2

path=/usr/bin/gsetting

HHHHTE SR E

Weston SZFFTE weston.ini it B 41 shell U By EKE. i, .

# /etc/xdg/weston/weston.ini

[shell]
# ORISR (BEAR) a0 AR
background-image=/usr/share/weston/background.png
# scale|scale-crop|tile

background-type=scale

# Ptk N ARGB888S, AU E T i BSR4 4L
background-color=0xf£f002244
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9.4.72 L KB R L B
Weston HIFER FEALR 0] LE RS8P Rc B, W a] LAZE weston.ini fY) core BXFCE, 40:

# /etc/init.d/S50launcher
start)

b0 NEIEFEHL, MG

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

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

# WHE 5 WREBERENHURE

idle-time=5

9.4.7.3 BB XL B

Buildroot SDK N Weston H AT BN k& AN ARGB8888, f T-H:Lbfk ik feF &, 7 LALE weston.ini ]
core Rt B N RGB565, Ul:

# /etc/xdg/weston/weston.ini

[core]
# xrgb8888|rgb565|xrgb2101010

gbm-format=rgb565

1] LAE weston.ini [ output B ELMAE B B BEAE ) Bon kg, s

# /etc/xdg/weston/weston.ini

[output]
# output K name FIUAEAE /sys/class/drm/card0-name

name=LVDS-1
# xrgb8888|rgb565|xrgh2101010

gbm-format=rgb565

9474 RE T HKE

Weston [ 5 % i 7~ 77 [7) °] LATE weston.ini [ output BXFC &, 40:

# /etc/xdg/weston/weston.ini

[output]

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

transform=180
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LR R S STV W TR DS T B 5 LV Y P I

=3

echo "output:all:rotate90" > /tmp/.weston drm.conf # FTHBFHIER, 90 &
echo "output:eDP-1:rotatel80" > /tmp/.weston drm.conf # eDP-1 JEf 180 &

9.4.7.5 53 W R K 45 B B

Weston [ 5# %73 #5485 AT LLE weston.ini [ output BB &, 4.

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

name=HDMI-A-1

# T R RE SRR A RO
mode=1920x1080

b ARG

scale=2
WUR T LD ASHCE PR A8 T L@ AR E SO, e

echo "output:HDMI-A-1:mode=800x600" > /tmp/.weston drm.conf # fZ2{ HDMI-A-1 Zp#F%
H800x600

AR5 AT 75 ZEAR A RGA i »

94.7.6 K4 RE

£ )3 5)) Weston v}, FFH logo #| Ul B/ Z [BAA/ERE B VI B BF . iR EER (b BT, nl L@ LR Fhshas
Hic B A7 A R S5 Weston B %5 A 7«

# /etc/init.d/S50launcher
start)

export WESTON FREEZE DISPLAY=/tmp/.weston freeze # W EFFIRACHE AT
touch /tmp/.weston freeze # {f%5%IR

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

sleep 1 && rm /tmp/.weston freezes # 1 FJEfif%

9477 2 FEERE

Buildroot SDK [] Weston SC#F 2 bt [\ 7 i X ARG E DIRE, AR R4 BERE X 0 R4 drm /) name (3@
it /sys/class/drm/card0-name 3KHX), FHRECE @ISR EBRE, W:
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# /etc/init.d/S50launcher
start)
export WESTON DRM PRIMARY=HDMI-A-1 # @ E N HDMI-A-1

export WESTON_DRM MIRROR=1 # fEHIBIEE(ZHFE), NikEHITHRRN N5 E
export WESTON_DRM KEEP_RATIO=1 # SR FAMMRIRIEILL, A i B A & B Jy i il

ST
export WESTON DRM PREFER EXTERNAL=1 # A~hE R naHERN [ 22560 P E B
export WESTON DRM PREFER EXTERNAL DUAL=1 # A& W natiZERemf BALLE — Mo EN
F 8

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

BRARASE UG R P A I 7 AR RGA s .

[E] B 5, 52 57 7E weston.ini ) output BB Jh2A F 45 2 B %t
# /etc/xdg/weston/weston.ini
[output]
name=LVDS-1

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

9.4.7.8 I AN K &M KEE

Weston fR &5 ERNTE R /D — MRS, R AR, T ELE weston.ini 1 core BURFIR I B :

# /etc/xdg/weston/weston.ini

[core]

require-input=false

9.5 Debian 107 %

Rockchip#fit | XfDebian 10/ 4, FETX1HRREEN . REFEE T LinarohfUA . dIn— L& &AM
. ‘B @Hlibmali. xserver. gstreamer rockchipZipackage, 1X¥Epackagesifiiddockerts & dm PRAH <
debfd, f#7E/debian/packages/*.

docker#% ## 4% 1% deb packageZ %
#4/docs/Linux/ApplicationNote/Rockchip_Developer Guide Debian Docker EN.pdf

9.6 Yocto FF &

L HESE: hitp://opensource.rock-chips.com/wiki_Yocto
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9.7 ZEARTT K

Wit gstreamer/rockitK fErockchip*F & L ffimultimedial) F¥ &

vpu_service --> mpp --> gstreamer/ffmpeg --> app

vpu_service: W3
mpp: rockchipF & BRI LR AR AL A A] 44, A6 5% 15 B 2 % mpp SCAY
gstreamer: Xf#applfH M

H Firockchip# L[] 5 B solution & 3£ T gstreamer(t], 1l FH gstreamer 4 Ak 5t 2 1) A G5 7 (8 [ T
pipelineff) 77 e BEIRTAAS, i dix LR o

BARGIR S %

/docs/Linux/Multimedia
I— Rockchip Developer Guide Linux DLNA CN.pdf
I— Rockchip Developer Guide Linux RGA CN.pdf
|—— Rockchip Developer Guide MPP_CN.pdf
L— Rockchip Developer Guide MPP_EN.pdf

9.8 Grahpics 7 &

Rockchip Linux*F- & ] Graphics, /& N I DRMAIDMA-BUF{JARM Linux*F- & . i/, BN, i
TULZER AT BRI R 5, TR IR Z A 40, A IR 2 BRI H TR, #ITIRET
Rockchip-f*

B RAENARMIG KGR 6 0 HE AU, R2 AA AR IR IR L P 25, S B B R 7R 2 — AN 2
2o LRI LS % Rockehip wikiFl R [ SCRS

<SDK>/docs/Linux/Graphics/
F—— Rockchip Developer Guide Linux Graphics CN.pdf
— Rockchip Developer Guide Linux Graphics EN.pdf

9.9 N K

SDK ' I A Weston. QT+ ROSZMNHIFFA, Z7%/docs/Linux/Graphics/ApplicationNote H 3% T 30k

9.10 ZEWLHIFF K

% 2% /docs/Linux/Security H 3% F R4

9.11 WIFI/BTH &

227 /docs/Linux/Wifibt H 3% T 3Ck4
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10. SDK i,

10.1 Benchmark 3

— e PR B H R, IR SRR T+
<SDK>/docs/Linux/Profile/Rockchip Introduction Linux Benchmark KPI EN.pdf

10.2 Rockchip 3 7703

St — L AR D BEAN I Ik 3%, %SO T

<SDK>/docs/Linux/Profile/Rockchip User Guide Linux Software Test CN.pdf

11. SDK 4R

11.1 fRBURE I T B

11.1.1 Buildroot
make legal-info

11.1.2 Debian

Rl w] 2% 15 ) 1A

licensecheck --check '.*' --recursive --copyright --deb-fmt \

--lines 0 * | /usr/lib/cdbs/licensecheck2dep5

BIRRD A I FRAHEHHAL T /usr/share/doc/*/copyright
11.1.3 Yocto

FIRRD A AH I RS B A T build/tmp/deploy/licenses/*/recipeinfo

12. FF¥E
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12.1 github

RockchipfHE 4 B Hirockcehip-github.

12.2 wiki

Rockchip % B} Ff-Jirockchip-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
¢ 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

13. B W R&E (FAQ)

o WA ZHTkernel flu-bootfig 4x ?

Linux 4.19%} 3 ftkernelfix 4~ 4 :develop-4.19,u-boot ) 73 37 Anext-dev; 32

14. SSH A 4H ¥4 ¥ B

15 R #&/docs/Others/Rockchip User Guide SDK_Application And_Synchronization CN.pdf3CRY ik B # 4,
HE R SSH A8, R4 2 fae@rock-chips.com, HI1E 18 SDK AT .
PO A RETREA IR R T, R B P .

14.1 Z V.23 A A E SSH A

FEARFENLEAE T, TLUEIRA SSH AAFA SO id rsa $4 U1 30 E4d F L2 1 <~/ .ssh/id_rsa” R[]
s
TEA AR A ML IR, TR B BB I FAEH
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~/tmp$ 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.
fingerprint is fe:36:dd:30:bb:83:73:el1:0b:df:90:e2:73:24:61:46.
sure you want to continue connecting (yes/no)? yes
Permanently added '172.16.10.211' (RSA) to the Llist of known hosts.
.16.10.211's password: [

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

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

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

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

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

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

eceiving objects: 9% (21578/237923), 61.52 MiB | 11.14 MiB/s

S IN SSH AAEH AT REH B 4N R 3R B 1R
Agent admitted failture to sign using the key
fE console fii A\ 4n iy 4 B n] ff ko

ssh-add ~/.ssh/id rsa

142 — 5BV AF SSH A4

A LAZ% ssh_config A4 E SSH.
~$ man ssh config

D9 @ Terminal
ZE(F) SRsB(E) Z=HE(V) £HE(T) Igh(H)
SSH CONFIG(5) BSD File Formats Manual SSH CONFIG(5)

NAME
ssh_config — OpenSSH SSH 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

= 4

W a4, BB AT SSH ACE .

~$ cp /etc/ssh/ssh _config ~/.ssh/config

~$ vi .ssh/config
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W, ¥ SSH 18 FH 55— H 8930 “~/ssh1/id_rsa” fEAVGERLET o @i b7y, Al LA
ANTFI IR 25 o

2 & @ Terminal
XiF(F) smsBR(E) |JFHE(V) #HE(T) #ah(H)

~/.ssh /id rsa
~f.ssh/id dsa

14.3 Z 4P FR &

JIR 5% 5 T A I 3 54 key IO 8RB, TP 55 R, R RIS F KA AR key 19T
HBUR -
HREREAPN . HAZE RIS =T/

14.4 2% Y

HERMUH, TS EL
#4/docs/Others/Rockchip_User Guide SDK_Application_ And_Synchronization CN.pdf.
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