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1.nt roducti on

1. 1 Overview

The 1 dea3588S adopts tgheen eRmd-k mme poccBKd5 8 8 3 ¢
power-pé&di gdbr mance processor, supporting 8K
video output, and rich interfaces, supporti
't sisgned -h@asedRMC and Edge Computing devic

device and other digital mul ti media applica

£l m'gﬂﬂﬂ

.

‘:A.l

1 .P2r odRactamet er s

BasicParameters
SOC RK3588S

Ocicaor é&@id4 si ze core arcl
CPU

Quacdor e -Bdb6Qeacdore -BBBHLt €

AARM M@éio MP4
GPU AOpenGLES 1.1/2.0/3.2
AVul kan 1.2

4
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AOpenCL up to 2.2

6 TOPS Al comput-¢c omrge pa mwc

NP U
supporting int4/int8/in
ASup pBoKr@6 OH .p22%6\VsP 9/ AV E2 0 d
ASuppBK@30H.pxs64 video de
_ Decoder ASupport 4K@60fps AV1 vi
vide ASupport 1 OVBPOERZ@6MFEEGVIC V
video decoding
Encoder Support H. 264/ H. 265K@3 @
RAM 8GBPDDR4 up to 16GB)
ROM 3BBeMMC(up to 128GB)

Support systDebi an, Buil droot
Har dwRame met er s
Extended StcASupport MicroSD Card
ASuppHoDrMl 2.1 TX 8K@60f ps
Di spl ay ASuppwrPtl DSL280@®60fps d
ASupport DisplayPo€t Al f
Audi o ASuppor tTXeddDMi o out put
AS u p pHe estdotu t/piuntp u t
AS u p pUoSIBt3 . 0
USB ASup pBaxrtSB2. 0
ASu p pUoSrBt TG p(eADB/ D§B3. 0/
ASuppirgtabit Ethernet
Net wor Kk ASuppmrFtl mB8dul e
ASupptoGmnodul e
Camer a SuppCoarnter a ( CameraO or (
AS u p pCoArNt
cASuppRoSr4t85
5
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ASup BxrtART

Suppbeldug, I R, RTC, Fal
Ot her par ame
Power key, Reset key, R

El ectPar ameters

Power supplyl2V/3A

RTC input vc3V/0.6uUuA
Operating te0~78

Storage temp-406-85

Structur al Par ameters

Core board ¢45.0mm x 57.5mm

Mot herboard 145.0mm x 105. O0mm

1.3 Hardware I nterface | nt

_ USBType-C 5 UsB2.0
Power in

DC 12V Recovery Host Headpset

RTC
SATA_Power R O0—— USB2.0 Host
Fan i
o— Debug
MIPI_CSI t PCle
Camera1i it | 4G model
. O— SIM Card
MIPI_CSI Rt
Camera0 = H f ‘ ¢ ® ’
oy : ] e : =O-'7MicroSD
WiFi&Bluetooth ' A ' . B S
ADC/GPIO oyl om i > GPIO

UARTO | UART1 IR | Power [ CAN

WiFiantenna UART2 MIPI_DSI Reset RS485
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Il nterface parameters

Power in 12V DC power input interfa
usB3. 0 USB3. 0i nHoesrtf ace

Et hernet Gigabit Ethernet RJ45 inte
Recovery Recokewyy

USB TG pe USB TGipnet eu s @a@®Gr downl oad
HDMI HDMI 2 .ilntTXr f ac e

2XUSB2.0 Dudlayer HOGBT interface
Hedas et Ear phon/ei mpuutput

RTC RTC coin cell connector
USB2. 0 HoUSB expansion interface
Debug Debug the serial port

mP Cl e 4G modmelef E@QzZ®@)

SI'M Card SI Mrcd sl ot

Mi rco SD MircoarSdD <l ot

GPI1 O GPliOnt er face

CAN CAMOmmuni cation interface
RS485 RS485 communication interf
Power Power key

Reset Reset key

I R infrared receiver

MI Pl _DSI MI P I DSI display interface

UART 1 UAROTTL | evel i nterface
UART 2 UARZTTL | evel i nterf ace
UARTDO UARTDODTL | evel i nterf ace

WI F I anteWl FI &BT iamtemfhace

ADC/ GPI O ADC+GRIn®erf ace

7
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WI FI &BT WI FI &Bl uet oot h modul e (APE
MI Pl _CSI Camerma®Oer face
MI Pl _CSI Camermatiter f ace
Fan Fan interface, PWM control

SATA _Pow SATRower nduwtr fbawvw e

2l.nst al | Dri ver s an

To downl oad firmware and debug in the ter mi

to be (het aWilerdlows computers):

NumbeDri ver na Dri ver Us e
OTG USB dri v
assitant

2 CH9102x SETUP. EX Seri al port d
3 Serial Te SecureCRDebugging tooc

2. 1lInstkbDhrdi IResi t ant

1 RK Driver Driverln

Step 1Dr iQpeernAs 3 DPanvewbndtal | . exe
Step 2: To avoi diUesi nsembto Dohhivessal clilké& dr

A& RK Driver Assitant

Install Driver E'nsta]l Driver

St el i3c k rfbhustttadn tDr i et @l |
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& RK Driver Assitant pod

Install Driver Ininstall Driver

Stdp After the installation i Jype@WhsB et e, co
cable anHepov®ryy ahd hold then power the boa
information is diBeViaye dMa madtea tCiormgp uttreat t

driver was successfully installed.
v & DESKTOP-JRUOUGEN

w || Class for rockusb devices

E? Rockusb Device
Step 5: I f the foll owindedewvwiec dddinrefg@ntninaet i on

operationsere8tep proceed to the next step

= =) ADNINISTRATOR
+ - HB Acronis Devices
- \> Class for rockusb devices
\} USE download zadgzet

St 6phel WI NDOW wi | | pop up found New Hardwar
i nstal Ispfercamitelde | ocaDromegr anddi ABhBbr seeé@ct
Step 7: After the installation is completed

in the [eowipaud eManager

S} ADWINISTRATOR

+ H8 Acronis Devices
= \>Class for rockusb devices
\> Rockusb Device
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2 .12nst al | CH9102X Dri ver

2. Holw t o Connect t he Seri al Port

RXD
TXD
GND
3.3V
RX @-., .- @RXD
Board : TX @~ - @TXD | USB-to-UART Adapter
IGND. -------- .GNDI
Pin Connection Description
RXD Recei ve,oTX ominretche tboar d.
TXD TranswmnnheRXt pta of the boce
GND Ground, connect t.o GND pi
3V3 No need to connect
2. 2n3tall Dri ver

St eepl UgCHB&XMb duloe t he PC
St epnRRCpH 343 SERn ZWiPnd o ws
St eepeB8ect and instaETUPhEX®Dodi eagpdmditm@ com

properties

E% DriverSetup(X64) —. = i3
Device Driver Install 7 UnInstall
select INF CH343SER. INF -
\ICH.CH
INSTALL |__ USB-ENHANCED-SERIAL-A CH342

|__ 85/85/2822, 1.61.2822.685

UNINSTALL

HELP

10
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-EE DriverSetup(X64) = 28

Device Driver Install / UnlInstall

Select INF CH343SER.INF -
DriverSetup Iﬁ

INSTALL —_ CH342

Pe22. 05

| Driver install success!
UNMINSTALL '

HELP

Step 4: After thetdénddwildeatwiolble visec eloiMpathed euwr

pomwtig h unique seri al port assigned.
= Device Manager [ =A ﬂ

File Action View Help
e @ E e & E s

- ¥ Network adapters -

473 Ports (COM & LPT)

¢ L[5 USB-Enhanced-SERIAL CHA102 (COM3) E
7' USB-SERIAL CH340 (COML4) N

7 $TEINEERD (LPTL)

7 EEEO (COoML)

2 .13nst al | Seri al Ter mi nal

Theerial ter misdl sdeedbagirge OWgTndowsa.n be used
di r efcttddeyc ompr essi on
St eep WiPZiap f or m/ SeauPE€CRT. r ar

St &gl iScekc ur eCRT/ Sepem&eERIr.e€RT

11
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not connected - SecureCRT _ 0 %

File Edit View Options Transfer Script Tools Window Help

223 3] [ 2] 3] [Enter host <Alt+R= S = AR = R

Ready 00 0 Rows, 0 Cols CAP NUM .

Stepomf:i Cm that the CH9102X driver has been
is connecting to the PC.
St epl i4dc WQQt ihek Obmmheéotn to go to the Quick Co

SsCcCreen.

not connected - SecureCRT — m} et
Fle Edit View Options Transfer Script Tools Window Help

23 Gl ] 23 3 Enter host <Alt+R= 2a g8 [[a Ba o | G 4

Quick Connect

Protocol:

Hostname:

Port:

Authentication
[~]Passward
[#]Publickey
[~]keyboard Interactive
[Z16554PT

[ show quick connect on startup [ save session
[Jopenina tab

- comest | [ cancel |

Ready 0,0 0 Rows, 0 Cols CAP NUM .

Step 5: Configure as .shown in the foll owing

12
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not connected - SecureCRT — O X

File Edit View Options Transfer Script Tools Window Help

Quick Connect

—

Port: ~ Flow Control
Baud rate:

Data bits:

Parity:

Stop bits:

[ show quick connect on startup [+] save session
[Jopenina tab

Ready 0,0 0 Rows, 0 Cols. CAP NUM .

Step 6: Afi©eamneékdtitckn ,ngt he terminal seri al i

successfully accessed.
serial-com2 - SecureCRT - m} X

File Edit View Options Transfer Script Tools Window Help

o B &1 % Enter host <Alt+R= 2N L B A B =
« gerial-com2  x 4k

console:/ # 1s

acct debug_ramdisk odm sys

apex dev odm_dTkm system

bin etc oem system_dlkm
bugreports  dinit postinstall system_ext
cache init.environ.rc proc vendor
config linkerconfig product vendor_dTkm
d Tlost+found sdcard

data metadata second_stage_resources

data mirror mnt storage

console:/ #

Ready Serial: COM2, 1500000 12, 13 30 Rows, 114 Cols VT100 CAP NUM .

3. Upgrade I ntroduct

3.1 Upgrade Mode

(1) Before upgrading the firmware via USB

13
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install ed. Pl edasnstneédfl e RKt Dot vwensdatil an aonh i

(2) There are two modes for wupgrading the f

Loader TMddcke:i s the standard mode used for f

MaskRom ™Mvide:is the | ast resort when the d
MaskRom requires hardware manipulation, whi
be attempted when Loader mode is unavail abl

3. How t o Enter Loader Mo d e

3.1.1.1 Hardwar e

St &pi sconnect the power adapter.

St ggonnect one -@éndablfetthe Tgepehost and t he
devel opment board.

St 88pPr ess anRlechoowedt sihet he boar d.

St égonnect the power supply.

\ o

Power in

St epfter about twoReseacbartdlysponrel ease the

14
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_y RKDevTool v3.30

Download Image Upgrade Firmware Advanced Function
# | O] Storage Address Hame Fath
LM D:00000000 Leader . \wockdeviInageWiniloaderAll bin
2 |+ 000000000 parameter ‘rockder\Inageparaneter. txt
3 | 0:00004000 uboot Wrockder\Inazetuboot. imz
4 | 000003000 mise rockder\Inagelnize. img
B v D3z0000/000 dtbo Yrockder\Image'dtho. img
6 |+ 0:0000C000 vhmets ‘rockder\Inagelvbmeta, img
7 0:0000C300 boot Wrockder\Inazeiboot. img
g | v 000020300 recovery rockdeviInagelrecovery. img
s | OxO01FCCO0 | haseparameter  ‘rockdeviTmageibaseparameter img
10 | v QD01 FD400 super Yrockder\Image'zuper. img
Loader | Run || switch | | DevPattion | [ Clear |
[write by Address
. [Found One LOADER Device| = imam v

I'n the
mode.
3.1.1.
Af ter

freBebndgoneol OADKR claetveisc e "h a't

2

Softwar e

conneCtcafbl ¢eheeXgpate

ter mi nal

or

adb shell

t

he

f

ol |

# reboot loader

3.1. 2

Howad oOREmt Mo d eM

St &pPi sconnect the power

St e@pConnect

devel opment

St 8pse
[3)

Power in

o " LU

adapter

one edc aobfl et hteo Tiyhpee h o st

board.

t weezers to short

Type-C

|
L § I
- -

t-Be

t

W o

test

owi ng

and

poi

nt

t he dev

(
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Cust omi

ze t he

e mb é&adrdben d

St épfter

connect.ii

Advanced Function

ng

t

Hame
| Leader
parameter

uboot
mise
dthe
vbmeta
boot

TeCorery

baseparameter| ..

super

Switch

Fath

cOwockderImage\parameter. txt

‘wockdeviInageuboot. img

L Cwockdert Imagetmize. img
.. ‘rockderiImagetdtho. img
. rockderiInagetvbmeta. img
rookder\Imags\boot. img

\rockdeviTmagelwesovery ing

‘rockder'Imagetbaseparameter. img

.. ‘wockderiInagehsuper. img

Dev Partition

Clear

4 RKDevTool v3.30
Download Image lpgrade Firmware
4 | O Sterage Address
M Dk00000000
2 || 000000000
3 v 000004000
4 |Iv 0x00005000
5 ¥ 000004000
6 || 0x0000C000
I 0x0000C300
3 || D=0002CE00
3 |Iv 0x001FCCO0
10 | [v 0001 F1400
Loader: Run
[]write by Address
. |Found One MASKROM Device |

3. 2

Envi

3. 2. 1UBdiatinédag r mwar e

St eepndRgDev Tool

Burn fi

St eepp €n
RKDevTool v3.\BEDéeviowli nd®d wWwWBRBDEwvwTawl nel e

r o Winemmtows

1-5 MASEROM

(OB

he

power

cabl e, t

- X

(Operating

rr mwar e

System).

~v3. 3m®nf oM nwWiowdow. zi p

Path

cOwockder\Image\parameter. trt

‘wockdeviInageuboot. img

L Cwockdert Imagetmize. img
.. ‘rockderiImagetdtho. img
. rockderiInagetvbmeta. img
rookder\Imags\boot. img

\rockdev\Image\recovery. ing

‘wockdeviInage baseparaneter. ing

. Cwockdert Image'super. imz

Dev Partition

Clear

StepwBt tbader.

4 RKDevTool v3.30
Download Image lpgrade Firmware Advanced Function
# | O/ Storage address Hane
[T 0k00000000  Loader
2 || 000000000 parameter
3 v 000004000 uhaot
4 |Iv 0x00005000 mise
5 ¥ 000004000 dthe
6 || 0x0000C000 vhmeta
I 0x0000C300 boot
g || 0x0002C300 recovery
3 | 0x001FCCO0  haseparameter
w0 |Iv 0x001FI400 super
Coader Run Switch
[IWrite by Address
| No Devices Found

mo d e

16
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'y RKDevTool v3.30

Download Image Upgrade Firmware Advanced Function

Loader:
[] write by Address

I Found One LOADER Device I

St épl Cdkgr ade

to fl ash

¢ | O] Storage Address Hame
[ (0400000000 | Loader
2 |Iv 0x00000000 parameter
i |Iv 000004000 uboot
4 |Iv 0x00003000 misc
5 |Iv Ox00004000 dtbo
6 | 0x0000C000 vhmeta
7w 0x0000C800 boot
g | v 0x0002C800 recovery
9 | ¥ 0x001FCCO0  baseparameter| ..
o | v 0x001FD400 zuper
Run Switch

Path

. rockdev\Image'\parameter. tut
. rockdew\Inageuboot. img

‘rockdeviTnazeinise. ing

L CvrockdeviImagetdtbo. img

. rockdeviImage'ivbneta ing

. rockderi\Inageiboot. ing

. rockder \Inagelirecovery. ing

\rockder|Inage\baseparaneter. ing

\rockdev\Inageisuper. ing

Dev Partition

Clear

1-3 [LOADER

F* R imwvawses leepcdta t & .hidmigdgkgr ad e

'y RKDevTool v3.30 0 - X
Berilocd Tegs Priprmeed Frston
Upgrade Switch
Fw Ver: Loader Ver m Chip Info
— ‘F'\wnrk—prnject\ldea35885—amlrnld14—tnnls—r]{rﬁ\update ing |
Found One LOADER Device LasRTURTER "
s+ RKDevTool ¥3.30 — X
Download Inage Upsrade Firmware Advanced Function Test Device Start
Test Device Suceess
. ; Check Chip Start
FOwEE SLIET Check Chip Suecess
Get FlashInfo Start
Get FlashInfo Suocess
F Ver: Loader Ver: Chipinfo: ks | Frepare IIE Stert
Prepare IDB Success
: 1 1 — 1 = 1 Townload ITE Start
Firmware: | Workprojectii deatsitzandroi dl4-toolsrkrBiupdate. ing | ownloa ar

Found One ADB Device

After the f |

1-3 :ADE

ashing i

17
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Townload IDE Success
Townload Firmware Start
Download Firmware{100%). ..
Download Firmware Success

compl et e,

the board

W
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3. Bu2z2Spl it Firmware

Stépwittbader. mode
Stegh2ck the partitions to be flashed, mult
St eegn83ure the image file path is correct. I
path to.reselect it

Stegl 4cRubbeton to flash the i mage.

'y RKDevTool v3.30 — *

Download Inage Upgrade Firmware Advanced Function

O [|Storage Address Hame Fath

o | Leader

v 0x00000000 parameter | .. ‘\rockdeviImagelparameter. tut
v 0x00004000 uboot . wrockdeviInageiubeot. ing

v 0x00008000 misc YrockdeviImageimiza. img

v 000004000 dtba . CvwrockdevtImagetdtbo. img

Iv 0x0000C000 vhmeta . rockdeviInagelvbmeta. ing
Iv 0x0000C500 boot . rockdeviInagetboot. ing

[v 0x0002C300 recovery | .. rockdeviImagelrecevery. img
v 0x001FCCO0  baseparameter .. YwockdeviImageibaseparameter. img
v 0x001FD400 super . vrockdeviInage'super. ing

(]

Switch Dev Partition

Loader:
° [ Write by Address
|Found One LOADER Devicel =5 umn v

After the flashing is compl.ete, the board w

'y RKDevTool v3.30 — =
Download Image Upgrade Firmware Advanced Function Frepare IIE Success ~
Townload IDE Start
Dewnload IDB Success
L O | Storage Addresz Weme Path Wait For Loader Start
v e RGN et Tor Loater Sucoess
2 |Iv 0x00000000 | parameter ‘wrockdeviImage\parameter. txt Test Device Start
| v 000004000 uboot L CrockdeviImagetuboot. img Test Device Success
4 |v 0x00009000 nise _rockdev\Inageinise. ing Download Gpt... (100K)
5 |V 0x0000A000 dtho _rockdeviTnazeldtho. ing Start to download uboot....
6 |V 000000000 vbmeta | .. Srockder\Inagze'vbnets. ing 2:::?:: ‘;];::\;Ma(;?:g:)
T 0x0000C300 boot . rockdeviImageiboot. ing Townload nisc (100%)' .
5 |[v 0x0002C800 recovery | .. %wockdeviImagelrecovery. ing Start to download dtbo. ..
3 |[v 0x001FCCO0  bazeparameter| .. yrockdeviImageibazeparameter. img Download dtho. . . (100%)
1o ||v 0x001F1400 super ‘wockdeviImage\super. ing Start to download vbmeta ..
Dewnload vbmeta. .. (100%)
Start to download boot
Dewnload boot. .. (100%)
Start to download recovery. ..

N - Download recovery. .. (100%)
Loader. ST L FEIINIT S Start to download baseparameter. ..

[ wirite by Address Townload baseparameter. .. (100%)
Start to download super...
Download super. .. {100%)
Found One ADB Device 173 4B | Dowslead inaze OK "

18
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4. Devel opment Envi 1

4.1 Preparing the Developn

't i s recommeR2®éd toa whd g hlebbunwter si on for com
an error during compil ati on, user can c h:
correspohttwage packages accordingly. Ot her
the spfactwamge accordingly. I n addition to tbh

har dwagef tamadr e requi rements.

Hardware requirements Software requirements

64-bit system, hard disk space should be greater
than200G. If you do multiple builds, you will Ubuntu22.04

need more hard drive space.

4.2 I nstalling Libraries a

The contents of this directory only provide
t hat are needed to build the compiled SDK e

as samba and ssh yoursel f.

UburRt2W 4 online root
To install tehxee ardetgeuf oleldowiomd@ scommands:
$ sudo apt - get install git - core gnupg flex bison gperf build - essential zip curl \
zliblg -dev gcc - multilib g++ - multilib libc6 -dev-i386 \

lib32ncurses5 - dev xl1lprotocore -dev \

libx11 -dev lib32z -dev ccachelibgll - mesa dev libxml2 - utils xsltproc \
unzip python - pyelftools python3 - pyelftools device - tree - compiler libfdt -dev \
libfdt1 libssl -dev liblz4  -tool python -dev

19
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4. 3 | nstall J DK

$ sudo apt - get update

$ sudo apt - get install openjdk - 8-jdk

5. Compi |l e Source

Step 1: Sdwmwzicep t he
To extract the source fil es, execute the fo

$ tar xvf idea 3588s- androidl 4- 250221.tar.gz
$ cd idea3588s - android14 - rkr6

St fpel ect the corresponding board | evel

$ source build/envsetup.sh
$ lunch rk3588s_u - userdebug

St &p CompBoloet U

To comPpobdbe, Uexecute the foll owing command:

$ ./build.sh -U

Stdp Compile the Kernel

To compile the kernel, execute the foll owin
$ ./buildsh  -K

Ot her compiling instruction

Only compil e kernel to generate boot . i mg

Export clang to the environment:

20
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$ cd kernel -6.1

$ export PATH=../prebuilts/clang/host/linux - x86/clang -r487747c/bin:$PATH

$ alias msk="make CROSS_COMPILE=aarch64 - linux -gnu- LLVM=1LLVM_IAS=1'

$ msk ARCH=arm64 rockchip_defconfig android - 14.config pcie_wifi.config

$ msk ARCH=arm64 BOOT_IMG-=../rockdev/Image - rk3588s_u/boot.img rk3588s - evb4-Ip4x -v10.img -j8

user choof Liasipr the cathal odiuee otf| ketrameboot
machaheer compiling, and pbeaeaseme)ll @omltextth e
flashingfl aehi hgat oot he wrong pl ace.

St &p Compil e Android

To coampdjeedecute the following command:

$ ./build.sh -A

St &p Generate and Check Firmwares

To generate firmware, execute the following

$ ./build.sh -u

| magesp@aaidar e mg e nrea caktdigedvéicrt or vy .

Onel ick compilati on

$ source build/envsetup.sh
$ lunch rk3588s_u - userdebug
$ ./build.sh - AUCK

21
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6

Co
bo

. An d4Toel sdtl

.1 Seri al Ter mi nal

Debug_UART
e RX
e TX
e GND

nnect the board and PC witthre W®B m$ erail alwid d

ohfor Mmétei admref aulltb ObO2OWOdOr at e i s

serial-com2 - SecureCRT - [m| X
File Edit View Options Transfer Script Tools Window Help
ARG R Frterhost <Ak+R- @AM B S EY|@ | -
« serial-com2 x 4 I
NTF manifest. A
[ 17.472702][ T301] servicemanager: Could not find android.hardware.radio.config. IrRadioconfig/default in the vI
NTF manifest.
[ 17.481932][ T301] servicemanager: Could not find android.hardware.radio.config. IrRadioconfig/default in the vI
NTF manifest.
[ 17.641871][ T146] platform pwm-fan: deferred probe pending
[ 18.438914][ T314] t¥pe=l4UU audit(l735961761.936:264): avc: denied { read } for comm="android.hardwar” nam
e="u:object_r:vendor_scu ?tor_prop:so” dev="tmpfs" 1no=347 scontext=u:r:hal_power_default:s0 tcontext=u:object_r:v
endor_sculptor_prop:s0 tclass=file permissive=0
[ 18.469263][ T314] t{pe=l400 audit(l735961761.968:265): avc: denied { read } for comm="android.hardwar" nam
e="u:object_r:vendor_scu ?tor_prop:so” dev="tmpfs" ino=347 scontext=u:r:hal_power_default:s0 tcontext=u:object_r:v
endor_sculptor_prop:s0 tclass=file permissive=0

19.164026][ T314] type=1400 audit(l735961762.660:266): avc: denied { write } for comm="binder:545_4" name=
"mtu” dev="sysfs" ino=61727 scontext=u:r:netd:s0 tcontext=u:object_r:sysfs:s0 tclass=File permissive=0
[ 19.219819][ T314] type=1400 audit(l735961762.716:267): avc: denied { write } for comm="binder:545_4" name=
"mtu” dev="sysTs" ino=61727 scontext=u:r:netd:s0 Tcontext=u:object_r:sysfs:s0 tclass=File permissive=0
[ 19.793994][ T301] servicemanager: Found android.hardware.security.keymint. IRemotelyProvisionedComponent/defau
1t in device VINTF manifest.
[ 19.830621][ T1433] logd: start watching /data/system/packages.list ...
L 19.835813][ T1433] logd: RreadPackagelList, total packages: 105
console:/ §
console:/ § [ 21.271348][ T1] dnit: Sending signal 9 to service 'idmap2d’ (pid 656) process group...
[ 21.283111][ T1] libprocessgroup: successfully killed process cgroup uid 1000 pid 656 _in 1lms
[ 21.285603][ T1] init: control message: Processed ctl.stop for "idmap2d® from pid: 737 (system_server)
L 21.286328] [ T1] init: service "didmap2d’' (pid €56) received signal 9
console:/ §
console:/ §
console:/ § v
Ready Serial: COM2, 1500000 30, 13 30 Rows, 114 Cols VT100 CAP NUM

E x

$

ecute the following command to sw

Su

22
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serial-com2 - SecureCRT — [m| *
File Edit View Options Transfer Script Tools Window Help
ﬁmmgﬂﬁEnterhost=ilt+R= Ca 28 %?ﬁd @%’ @ @ -
4 F

+ serial-com2 x

[ 19.219819][ T314] type=1400 audit(l735961762.716:267): avc: denied { write } for

1t in device VINTF manifest.
[ 19.830621][ T1433] logd: start watching /data/system/packages.list ...
L 19.835813][ T1433] logd: ReadPackagelList, total packages: 105

console:/ §
console:/ § [

[ 21.283111][ T1]
[ 21.285603][ T1] init: control message: Processed ctl.stop for

[ 21.286328][ T1] init: service "idmap2d’ (pid 656) received signal 9

21.271348][ T1] init: sendin
libprocessgroup: successfully killed process cgroup uid 1000 pid 656_in 1lms

console:/ %

console:/ §

console:/ § [ 39.473015][

[ 39.473088][ T340] rockchip-vop2 fdd90000. vop:

: 14(if:epPl, ftlag:0x0) for wvpl dclk: 150000000
340

T340] [WLAN_RFKILL]: wlan_late_resume :enter

T340] rockchip-vop2 fdd20000. vop:

[ 49,992203][
T340] [WLAN_RFKILL]: wlan_early_suspend :enter

[ 50.004913][

console:/ §

"mtu” dev="sysfs" 1no=61727 scontext=u:r:netd:s0 tcontext=u:object_r:sysfs:s0 tclass=Ti1le permissive=0
comm="binder:545_4" name=

"mtu" dev="sysfs" 1no=61727 scontext=u:r:netd:s0 tcontext=u:object_r:sysfs:s0 tclass=File permissive=0
[ 19.793994][ T301] servicemanager: Found android.hardware.security.keymint.IRemotelyProvisionedComponent/defau

signal 9 to service 'idmap2d’ (pid 6536) process group...

idmap2d” from pid: 737 (system_server)

[drm:vop2_crtc_atomic_enable] Update mode to 1920x1200p55, type

[drm:vop2_crtc_atomic_enable] dclk_outl div: O dclk_corel div:

[ 39.474134][ T ] rockchip-vop2z fdd90000. vop:

2

[ 39.474208][ T340] rockchip-vop2 fdd90000.vop: [drm:vopZ2_crtc_atomic_enable] set dclk_vopl to 150000000, get 1
50000000

[drm:vop2_crtc_atomic_disable] crtc atomic disable vpl

”~

6. 2

| d e assAmB8 dsiwdplpor t s

Di spl ay

e DP,

me , and it i's t s ame

5 —~
USB Type-C
(DP AIT Mode)

HDMITX

console:/ § su

console:/ #

console:/ # | v
Ready Serial: COM2, 1500000 30, 13 30 Rows, 114 Cols VT100 CAP NUM

xMle eTnX ,d i B3 | tahyr eaet
di spl ay.

MIPIDSI 4

The display effect diagram i s

23
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(ADB/USB3.0/DP0)

‘§\/- =

UsB3.0 HDMI DisplayPort

Features SuppoCtéedtbyfabe: Type

AReversiblA¢ | Devsi gmsertion in either orienta
A Data Trans®uppsoons Robllesiibl e designation o
AMul ti ple ProCompat Shilp@owitth USB 3.0-and Di s

speed data transmission.

24
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63. 1 ADB

St ép rCent

Steépnstall

St apreMdsndowso+opRen t

Stédpgpxecut e

# adb root
# adb remount
# adb shell

the foll owi command to enabl

ng

6.3. 2

Stéagonnect

boar d, and

10y pteo

0t hteo TWSBe3 . 0

USB3. 0

C 0 fCv grotrer

then 1 nsert the USB3.0 fl ash

25

he board &ndabhC ehost with Type
—
i ——— A
USB Type-C -
(ADB/USB3.0/DP0)
USB Type-C USB-A 3.0
ADB driver on Windows system.
h e Rficmalgpmr d gpraens s T mpteer

e

otf o tthree dTeyvpe
dr i
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oy 17 Ty -
M#unuus ,
T ) i |
| —
USB Type-C
(ADB/USB3.0/DP0)

USB-A 3.0

N

The | og prints the following message, I ndi

USB Type-C

recogni zed

.507303][ T2991] : Inew SuperSpeed USB device|number 2 using xhci-hcd

.529821][ T2991] usb : New USB device found, idVendor=0951, idProduct=1666, bcdDevice= 1.10
.529838][ T2991] usb : New USB device strings: Mfr=2, Product=3, SerialNumber=4

.529849][ T2991] usb : Product: DataTraveler 3.0

.529859][ T2991] usb : Manufacturer: Kingston

.529868][ T2991] usb 8-1: SerialNumber: EODS55E6B64661881D8300029
.531351][ T2991] usb-storage 8-1:1.0: USB Mass Storage device detected
.532408][ T2991] scsi hostO: usb-storage 8-1:1.0

Steé@phe USB mount status can be viewed on t

741AM® & oL

Search apps

o 0 3 o |

Calculator Calendar Camera Chromium Clock
n Contacts Explorer Files Gallery Music u
Q E @ B i
Search Settings Sound Recorder Video WebView Browser Tester

¢ 4 & B 9

26
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Explorer
# Home B2 LevelUp (= Multi [ Editor B Ney

= Internal Memory

= USB

6.3. BP Al t Mo d e

Di spl ayPort Al ternate Mo d e (DP Alt Mo de)
transmission of Di splayPori€ vindeofacegnalsg

devices to output Lideomnamcdi ®amnmdiwo t hiocauta r @gE

Di sypyHart connector. This all ows wusCerpsortto co
while transmitting video, audio, and addit]i
Cur r Brotalr yiheowoonducted the following output te

A T€peo HuMIports 3840x2160p60 resolution.
A T€peo Displ Syppott é6DBB40x2160p60 resol uti

27
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St epo@nect the network.cable to the Etherne

e &
i

Ethernet
According to the | og, it can be seen that t

console:/ # [ 1557.959326][ T2286] rk_gmac-dwmac felc0000.ethernet eth0: Link is Up - 1Gbps/Full - flow control rx/tx

[ 1557.959416][ T2286] IPv6: ADDRCONF(NETDEV CHANGE): eth@: link becomes ready

Step 2: After connecting the Ethernet cabl e

right corner of the desktop, indicating tha

28
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9:30AM®

Step 3: Test the ethernet connection.

507PM® &

Search apps

m e B

Calculator Calendar Camera Chromium Contacts

[1 X Open the app

D W o2 - ®

Explorer Gallery GPS Test

Qa B @ i

Search Settings Sound Recor... Video WebView Bro...

29
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931AM® ¢ e 0
@l www.armdesigner.com [ x]
E ARM single board computer, industrial embedded computer design, system on module - Boardcon Embedded Design

www.armdesigner.com

Q,  www.armdesigner.com

fm Raspberry Pi3-like form factor RK3566 SBC =
- www.armdesigner.com/Compact3566_SBC/
I Suggest contact names? Touch for info. l
1 2 3 4 5 6 7 . 8 9
q W e r t y u | o) p

2123 /

931AM® Qo
0

25 armdesigner.com

BOARDCON Skype: boardcon
EMBEDDED DESIGN Email: market@armdesigner.com

(@)

keyword

Service Products SMT Factory Contact Us Wiki

N
Smart Home ‘ﬁ‘ Inqustry
Automagio g as

-\ Y = ) () Kevin
CM3576 CM3566 Compact3588S Compact3566 MINI3576
6 Quad ContexA722.2GHz 6 i Q)  QuadConexate24GHz o G A 6 Quad Cortex:A722.26Hz Contact Number

Quad Cortex-A53 1.8GHz

ik

e

Quad Cortex-AS5 1.8GHz Qu: 3 1.8GHz

t +86-755-26481393

Role

Users can also choose to use the ping c¢omm;:

as shown bel ow:

oView network interface information.
$su
# ifconfig
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console:/ # ifconfig

lo

Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0

inet6 addr: ::1/128 Scope: Host

UP LOOPBACK RUNNING MTU:65536 Metric:1

RX packets:0 er s:0 dropped:Q overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000

RX bytes:0 TX bytes:0

Link encap:Ethernet HWaddr 0a:08:79:72:0a:08

inet6 addr: fe80::808:79ff:fe72:a08/64 Scope: Link
UP BROADCAST RUNNING NOARP MTU:1500 Metric:1

RX packets:0 er 5:0 dropped:0 overruns:0 frame:0
TX packets:9 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000

RX bytes:0 TX bytes:630

Link encap:Ethernet HWaddr 2a:98:78:a2:1c:15 Driver rk_gmac-dwmac
inet addr:192.168.0.157 Bcast:192.168.0.255 Mask:255.255.255.0
inet6 addr: fe80::829e:4817:dc5c:477¢c/64 Scope: Link

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

RX packets:8403 errors:0 dropped:0 overruns:0 frame:0

TX packets:3494 errors:0 dropped:0 overruns:0 carrier:0

Customi ze the e mb &arded

collisions:0 txqueuelen:1000
RX bytes:7796822 TX bytes:437766

Interrupt:70

console:/
ONet work connection test
# ping - ethO www.armdesigner.com

console:/ # ping -I ethO www.armdesigner.com

PING www.

bytes from
bytes from
bytes from

bytes from
bytes from
bytes from
bytes from
bytes from
bytes from

armdesigner.com (67.2
67-222-54-196.
67-222-54-196.
67-222-54-196.
67-222-54-196.
67-222-54-196.
67-222-54-196.
67-222-54-196.
67-222-54-196.
67-222-54-196.

.54.196)

unifiedlayer.com
unifiedlayer.com
unifiedlayer.com
unifiedlayer.com
unifiedlayer.com
unifiedlayer.com
unifiedlayer.com
unifiedlayer.com
unifiedlayer.com

65USB HoOst

The

f

ash

USB

dr i

host

V €S

c

an

and

be

157 ethO: 56(84) bytes of data.
.196): icmp_seg=1 tt1=48 time=187
.196): 1cmp_seqg=2 tt1=48 time=187

4.196): icmp_seq=3 tt1=48 time=187

.196): icmp_seq=4 tt1=48 time=187
.196): 1cmp_seg=5 ttl=48 time=187

4.196): icmp_seq=6 tt1=48 time=188

4.196): 1cmp_seq=7 ttl=48 time=187
.196): icmp_seq=8 tt1=48 time=188
.196): 1cmp seg=9 tt1=48 time=187

us edma ws e€JoSBn ecety bdoeawridcse, s

ot her USB peripherals.
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After connecting the
status, and then access
741AMO &
Search apps
s = 0
Calculator Calendar Camera
H Contacts Explorer Files
Search Settings Sound Recorder

Chromium

P

Gallery

Video

)

fl ash dmowvemet user s

the devi

Clock

Music

(o]

WebView Browser Tester
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0AM® RNAG 4B
Explorer
# Home B2 LevelUp (= Multi [ Editor Ne
= Internal Memory
= USB

The wuse
debug |
AUSB2. 0

r c
0g.
pri

an identify whether

nthiignf ee@oddat i on i n

t

he mounted

console:/ # [ 2838.023263][ T2991] usb 3-1.2:|new high-speed USB device |number 11 using ehci-platform
usb 3-1.2: New USB device found, 1dVendor=0951, 1dProduct=1666, bcdDevice=
usb 3-1.2: New USB device strings: Mfr=2, Product=3, SerialNumber=4

[ 2838.
2838.
2838.
2838.
2838.
2838.
2838.
2839.
2839.
2839.
2839.
2839.

134976][ T2991]
134995][ T2991]
135007][ T2991]
135016][ T2991]
135025][ T2991]
136074][ T2991]
1414847[ T2991]
160700][ T3095]
161993][ T3095]
162868][ T3111]
163541][ T3111]
164293][ T3111]

895296][ T2991]
917755][ T2991]
917775][ T2991]
917787][ T29911]
9177971[ T2991]
917805][ T2991]

919043][ T2991]
920126][ T2991]
931053][ T3103]
932573][ T3103]
933257][ T3095]
9334447[ T3095]
933629][ T3095]

6.6 Wi F

To

u sFe

usb 3-1.2
usb 3-1.2
usb 3-1.2
usb-stora
scsi host
scsi 0:
sd 0:0:0:
sd 0:

sd 0:

sd 0:0:0:

usb
ush
usb
usb
usb
usb-stora
scsi host
scsi 0:0:
sd 0:

sd @

sd 0

Vdin d

: Product: DataTraveler 3.0

: Manufacturer: Kingston

: SerialNumber: EOD55E6B64661881D8300029

ge 3-1.2:1.0: USB Mass Storage device detected
Q: usb-storage 3-1.2:1.0

: Direct-Access Kingston DataTraveler 3.0 0000 PQ: © ANSI: 4

0: Attached scsi generic sg@ type ©

: [sda] 242155520 512-byte logical blocks: (124 GB/115 GiB)

: [sda] Write Protect is off

0: [sda] Write cache: disabled, read cache: enabled, doesn't support DPO or FUA

nNtSuperofprdaegd on 1 n

ge 2-1:1.0: USB Mass Storage device detected
Q: usb-storage 2-1:1.0

: New USB device found, 1dVendor=0951, 1idProduct=1666, bcdDevice= 1.10
: New USB device strings: Mfr=2, Product=3, SerialNumber=4
: Product: DataTraveler 3.0

: Manufacturer: Kingston

: SerialNumber: EOD55E6B64661881D8300029

0:0: Direct-Access Kingston DataTraveler 3.0 0000 PQ: © ANSI: 6

Attached scsi generic sg@ type 0

[sda] 242155520 512-byte logical blocks: (124 GB/115 GiB)

[sda] Write Protect is off

: [sda] Write cache: disabled, read cache: enabled, doesn't support DPO or FUA

& Bl uet oot h

Bl uetooth functi

33
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WiFi&Bluetooth

6.6. Wi Fi

St apPppenSeéehteda mm.s

731AM® & 0]
Search apps

a8 = 0 @ o |
Calculator Calendar Camera Chromium Clock

= G O M ®
Contacts Explorer Files Gallery Music l

Q £l @ [ s

Search Settings Sound Recorder Video WebView Browser Tester
“« 4 O m 9

Steégppen" Ndewor k &opntennet "
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732AM® @

Settings

Q. Search settings

Network & internet
Mobile, Wi-Fi, hotspot

9)

Gb Connected devices
Bluetooth, pairing

o Apps

Recent apps, default apps

¢ 4 O B 0

Steppégn"theeoptei 6 n.

733AM® @

Network & internet

Internet
Networks available

4 Airplane mode @

¢ Ethernet

© 4 © m ¥
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734AMO A 0]
<« G
Internet
Wi-Fi (@)
n' Boardcon 5] u
® DIRECT-4A-HP Laser 136w &
@ LYB-2.4G 0]
@ DIRECT-c8-HP M130 LaserJet G

« 4 © m »

Stepefiect and connect -Rio Itihset . hot spot from t

736 AM® & *o
€« 9
Internet
Wi-Fi [ @)
n Boardcon
' Connected @
¥ DIRECT-4A-HP Laser 136w )
@ DIRECT-c8-HP M130 LaserJet &
@ JSC-2.4G )

1 4 [ ] | <)

St ei-Fi: connection test
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741AM® & *h
Search apps
- = B |e o |
Calculator Calendar Camera Chromium Clock
o
Contacts Explorer Files Gallery Music
& © > @
Search Settings Sound Recorder Video WebView Browser Tester
¢ 4 6 B 9
743AM ™ @ *H
@ | www.armdesigner.com
@ www.armdesigner.com
www.armdesigner.com
_ >
Q,  www.armdesigner.com
n Suggest contact names? Touch for info. n
1 2 3 7 . 8 9
q W e r t y u i 0 p
a S d f g h j k I
+* z X C Vv b n m a
2123 /

Users can also choose to use the pjjasg comm
shown bel ow:

QView net wor k i

nterface informati on.

$su
# ifconfig
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console:/ # ifconfig
lo Link encap'Local Loopback
inet addr: .0.1 Mask:255.0.0.0
inet6 addr: ::1/128 Scope: Host
UP LOOPBACK RUNNING MTU:65536 Metric:1
RX packets:2 errors:0 dropped:0 overruns:@ frame:0
TX packets:2 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:100 TX bytes: 100

Link encap:Ethernet HWaddr 7e:3b:6b:f7:f2:e9

inetb addr: fe80::7c3b:6bff:fef7:f2e9/64 Scope: Link
UP BROADCAST RUNNING NOARP MTU:1500 Metric:1

RX packets:0 errors:0@ dropped:0 overruns:@ frame:0

TX packets:11 errors:0 dropped:@ overruns:0 carrier:0
collisions:0 txqueuelen:1000

RX bytes:0 TX bytes:770

Link encap:Ethernet HWaddr a2 :79:b3:49:75 Driver rk_gmac-dwmac
UP BROADCAST MULTICAST MTU.1500 Metric:1

RX packets:0 errors:0@ dropped:0 overruns:@ frame:0

TX packets:0 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen:1000

RX bytes:0 TX bytes:0

Interrupt:68

Link encap:Ethernet HWaddr b8

inet addr:192.1 0.218 Bcast ”55 Mask:255.255.255.0
inetb addr: fe80::7bla:c480:33fd:234/64 Scope: Link

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

RX packets:16172 errors:0 dropped:889 overruns:0 frame:0

TX packets:3499 errors:0 dropped:19 overruns:@ carrier:0
collisions:0 txqueuelen:1000

RX bytes:8531926 TX bytes:901734

console:/ # ||

(2)Net wor k connection test

#ping -1 wlanO0 www.armdesigner.com

console:/ # ping -I wlan® www.armdesigner.com

PING www.armdesigner.com (67.222.54.196) from
bytes from 67-222-54-196.unifiedlayer.com
bytes from 67-222-54-196.unifledlayer.com
bytes from 67-222-54-196.unifledlayer.com
bytes from 67-222-54-196.unifiedlayer.com
bytes from 67-222-54-196.unifiedlayer.com
bytes from 67-222-54-196.unifiedlayer.com
bytes from 67-222-54-196.unifiedlayer.com
bytes from 67-222-54-196.unifiedlayer.com

> wlan0O: 56(84) bytes of data.
: lemp_seg=1 tt1=48 time=189
: lcmp_seqg=2 ttl=48 time=191
¢ 1lcmp_seq=3 ttl=48 time=193
: lcmp_seg=4 ttl=48 time=190
: lcmp_seq=5 ttl=48 time=427
: lcmp_seq=6 ttl=48 time=332
! lcmp_seq=7 ttl=48 time=213
: lcmp_seq=8 ttl=48 time=404

oo =
OOOn

O O
oo U

o

. . . :_
PR RPRRPRPEPRPRPPE R

0 o
o0

(
(
(
(
(
(
(
(

— e e S e e e

[ e e e Moy ]

6. 6. 2 Bl uet oot h

St @épPppenSeéethtedmm s
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731AMO® &

H

Calculator

Contacts

Q

Search

=
e
-

Calendar

Explorer

Settings

Search apps

Camera

Files

®

Sound Recorder

“« 4 ©

(3 o |

Chromium Clock
Gallery Music u

» o]

Video WebView Browser Tester

B 9

Steppen"Cbenectedpdewinces"”

755AM O

Settings

Q' Search settings

9)

Network & internet
Mobile, Wi-Fi, hotspot

G Connected devices
Bluetooth, pairing

:: APPS

Recent apps, default apps

St dappen”" Pair

¢ 4 O

39
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755AM®™ & o
6

Connected devices

Other devices

n ¢ USB n
Charging this device

Pair new device
Blueboth will turn on to pair

Saved devices

s Seeall
Bluetooth will turn on

v 4 O B 0

St 8pser can pair themselves in the Bluetoot
756 AM® & *n
e

Pair new device

Device name
rk3588s_u

lAvailable devices ’Su

) HUANG
%  MiSmartBand 6

% MC1C13A8

¢« 4 6 m 9

Af t er successful configuration, Bl uet ooth

directly.
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674 G

Stép Insert 4G module to PCle socket (4G mo
Steép Connect antenna and insert SI M card.

St 8pPower on

GPS Antenna 4G Module

-
»
-
-
-
-
-
Iy
-
N -
-
)
]
»

4G Antenna

Nano

SIM
67.1 4G Test
The following icon appears in the upper rig
connection iIis successful
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803AM® 6 4G40

. ©

Test the 4G connecti on:

8:04AM® M 4G40

)} 25 armdesigner.com + @ :

[ keyword

BOARDCON Skype: boardcon

Home Service Products Order News SMT Factory Contact Us Wiki

8 Low Cost
$ High Performance
¢ High Reliability

-
Online Service

k .\ Kevin

CM3566 Compact3566 MINI3576

@ Cuad.core Cortex-Ass 1.8GHz P o S AR AN & Guadcore Cortexcass 1.86Hz @  Ouad Conexar2226H: Soactllunbes

Quad Cortex-A53 1.8GHz

Eeeail” e (‘ +86-755-26481393
j R —

Users can also choose to use the pasg comm

shown bel ow:

A View network interface information.
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$su

# ifconfig

console:/
lo

# ifconfig

Link encap:Local Loopback

inet addr: .0.1 Mask:255.0.0.0

inet6 addr: ::1/128 Scope: Host

UP LOOPBACK RUNNING MTU:65536 Metric:1

RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen:1000
RX bytes:0 TX bytes:0

Link encap:Ethernet HWaddr 72:ff:03:86

inet6 addr: fe80::70ff:3ff:fe86:d3dc/64 Scope:
UP BROADCAST RUNNING NOARP MTU:1500 Metric:1
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:6 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000

RX bytes:0 TX bytes:420

Link

Link encap:Ethernet HWaddr a:Z :49:75 Driver rk_gmac-dwmac
UP BROADCAST MULTICAST MTU.1500 Metrtc 1

RX packets:0 errors:0 dropped:0@ overruns:0 frame:0

TX packets:0 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen:1000

RX bytes:0 TX bytes:0

Interrupt:68

Link encap:Ethernet HWaddr 0a:22:62:69:c5:98
inet addr:10.151.8.51 Mask:255.255.240.0
inet6 addr: fe80::822:62ff:fe69:c598/64 Scope:
UP RUNNING NOARP MTU:1500 Metric:1

RX packets:550 errors:0 dropped:0 overruns:0 frame:0
TX packets:673 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000

RX bytes:436639 TX bytes:167138

Driver gmi_wwan_q

Link

console:/ #

A Net wor k

# ping

connection test

- | wwan0 www.armdesigner.com

console:/ # ping -I wwan0 www. armdesigner.com

.armdesigner.com (67
from 67-222-54-196.unifiedlayer.com
from 67-222-54-196.unifiedlayer.com

from 67-222-54-196.unifiedlayer.com
from 67-222-54-196.unifiedlayer.com
from 67-222-54-196.unifiedlayer.com
from 67-222-54-196.unifiedlayer.com
from 67-222-54-196.unifiedlayer.com (

22.54.196) from 10.38.103.75 wwano 56(84) bytes of data.
icmp_seg=1 ttl=46 time=232
: 1cmp_seq-2 ttl=46 time=287
: lcmp_seqg=3 ttl=46 time=238
: lcmp_seqg=4 ttl=46 time=223
: ilcmp_seq=5 ttl=46 time=249
: lcmp_seq=6 ttl=46 time=239

: lcmp_seq=7 ttl=46 time=247

68SD Car d

St ép

l nsert the micro SD card into

43
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“ €Embedded Design

5"

Micro SD
Steépsers can open t hmouwmptp dtoatcthse,c karn d et hmairt o

content s.

device
741AMO & oo
Search apps
i = 0 (3 o |
Calculator Calendar Camera Chromium Clock
= - O M ®
' Contacts Explorer Files Gallery Music l
Q £l @ 3 s
Search Settings Sound Recorder Video WebView Browser Tester
¢« 4 6 B 9
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Explorer
4 Home LevelUp = Multi [#) Editor Net

== Internal Memory

@ SDcCard

v 4 O B 0

69QHe ad s et

St &plug the headphones into the headphone |

St2ppenSdithred Rapeprdeoer a recording test.
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731AM® & 0]
Search apps
& 5 0 ¢ o |
Calculator Calendar Camera Chromium Clock
B M | ®
n Contacts Explorer Files Music u
T >
Search Settings Sound Recorder Video WebView Browser Tester
« 4 6 m 9
Stgdick the button as shown below to start
549PM® &
0 Record your message
St éplick the button as shown below to end t
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821AM® &

0 Message recorded

Discard

St Bplick he button shown

821AMO® &

0 Message recorded

Discard

6. QAUART

Stép Short circulUARRX and TX pins of
47
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v UARTO UART2 UARTI
St 2pARCOt est .

# com /dev/ttyS0 115200 8 0 1

console:/ # com /dev/ttySO 115200 8 0 1
port = /dev/ttyS0

baudrate = 115200

cs = 8

parity = 0

stopb = 1

1234567890

RECV: 1234567890

gwertyuiop

RECV: gwertyutiop

St 8pPARTt est .

# com /dev/ttyS 7 11520080 1

console:/ # com /dev/ttyS7 115200 8 0 1
port = /dev/ttyS7

baudrate = 115200

cs =8

parity = 0

stopb = 1
1234567890
RECV: 1234567890
gwertyutiop
RECV: qwertyuiop

St 8pARTt est .

#com /dev/ttyS 4 115200801
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console:/ # com /dev/ttyS4 115200 8 0 1
port = /dev/ttyS4

baudrate = 115200

cs =8

parity = 0

stopb = 1
1234567890
RECV: 1234567890
gwertyuilop
RECV: qwertyutiop

6. IRS 4 8 5

GND
B A ° Board_A

o Board_B
B A GND

onnect.the RSA4

éRS485Adapter§
B A GND
- K
R e
i . =
oe
B A GnD %
Board
_________________ USB-to-RS485 Adapter PC
St eePpp2n the corresponding serial terminal,

and set the baud rate of the RS485 test t oo

& T serial-camé - SecureCRT

Fle Edt View Options Transfer Script Tools Window Help Ele Edit Wew Options Transfer Scipt Tool Window Help

HSRAROR A2 FHY @ PEEImE.d N BB IR e
i x

 serial-com2 x 1 b | o serial-cams

console:/ #

St egx8cute the following command on the bos
reception functionality.

# com /dev/ttyS 8 11520080 1
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(] [ serish-coms - SecureCRT - o x
Fle Edit View Options Transfer Script Took Window Help Fle Edit View Options Transfer Script Took Window Help

SRRER BN BB FHEL 6 APLER - an Bsd IR 6. M

« gerial-com2 x + 0o serial-com6 x 4"
console:/ # com /dev/ttys8 115200 8 0 1 ~ [qwertyuiop1234567890 &
Burt = /dev/ttys8

audrate = 115200

cs = 8

parity = 0

stopb =

p 1
qwertyuiopl234567890

Ready Sedial: COM2, 1500000 8, 1 18 Rows, 66 Cols  VT100 AP NUM | Ready Seriak COMS, 115200 1, 1 18 Rows, 63 Cols  VTH00 CAP UM

6. 2C AN

ih| B LN
o

Stegobhnect the CAN test tool to.the board a

CAN Adapter

. . II-_I ° USB-CAN )
I ¢ GND@ Chom
Board USB-to-CAN Adapter PC

St epp2n the CAN test software and set the b

serial-com8 (1) - SecureCRT - m] b4 - O pd
File Edit View Options Transfer Script Tools Window Help Help
: 2 Al = 7 [
3 53 ] 4 2 Enter host <Alt+Rx Y =R X B el - P—
« serial-coms (1) xl I e
n tail=0 logvask=4 pid=0 start=0ns deadline=0ns ~ v Network 1 P a1
[ 92.246819][ T331] logd: logdr: UID=10074 GID=10074 PID-1326 v Interf Driver: CandleAPT
|[1 tail=0 WDQM]a?kjl pig:%) SERF%ZOSS deadline=0ns nterfaces Interface candled
92.262149][ T331] logd: logdr: UID=10074 GID=10074 PID=1326 . . . .
f tail=0 loguask=4 pid=0 start=1731318319957000000ns deadline=729 oc atab. Birfieo Dol WSRO UIIRALET A,
0688223091n5 an Databases

[ 94.984592]1[ T331] Togd: Tlogdr: UID=10074 GID=10074 PID=1326 :
n tail=0 logMask=4 pid=0 start=0Ons deadline=0ns itete e Ey hd
[ 95.1055601[ T331] Togd: Tlogdr: UID=10074 GID=10074 PID=1326 <€ Sample Point

f tail-0 loguask=4 pid=0 Start-ons deadlineOns ¥
[ 126.195501][ T55] binder: undelivered TRANSACTION_COMPLETE . |
d[‘ izs.mssao][ T55] binder: undelivered transaction 180700, process Loz |
ied. N

[ 129.079577]1[ T560] healthd: battery 1=50 v=3 t=2.6 h=2 st=3 c=-1600 Time
fc=100 chg=au

CanFD Bitrate -

. CanFD SanpleFoint -

console:
console:
console:
console:
console:
console:
console:

console: Triple Sampling
console:

consale: " v fasiend Auto-Restart on b
Ready Serial: COMB, 1500000 26, 13 26 Rows, 71 Cols  VT100 CcA Trace e

Options configured by operating sy
W Lt il modks

One—Shot mode

S GG
A A A B A A b b

St egoBfigure and activate the CAN networ k,
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# ip link set can0O down
# ip link set canO type can bitrate 500000
# ip link set canO up

serial-com (1) - SecureCRT - u] X | @ cangarco — ] x
File Edit View Options Transfer Script Tools Window Help File Measurement Trace Help
2 <Alt+R> = o & [ 1
i) §3 [ 43 K Enter host <Al+R L EA BB £ @ Tinestanps: |delta =[] sgsregate by D | sute sercll
al- 40
7 serial-com (1) x 1 Timestarp Channel Rx/Tx CAN ID Sender Nam|
[ 126.195501][ T155] binder: undelivered TRANSACTION_COMPLETE
[, 126.195530]1[ T55] binder: undelivered transaction 180700, process
died.
[ 129.079577]1[ T560] healthd: battery 1=50 v=3 t=2.6 h=2 51=3 ¢=-1600
fc=100 chg=au
]
3
3 < >
§
g [Log 8 x| | Transnit View 8 x
; Time Lev| Address Fayload
$ 17:49:12
7§ [ 189.079572][ T560] healthd: battery 1=50 v=3 t=2.6 h=2 [oo] [oo ] [os] oo ] [oo]
00 Tc=100 chg=au 17:49:12 1z 3 4 5 & T 8
$ su [ Extended 10 OrE [ Error Fram
# ip 1ink set can0 down
# ip 1ink set can0 type can bitrate 500000
# [_ 249.079582][ T560] healthd: battery 1=50 v=3 t=2.6 h=2 (A o
st=3 €=-1600 fc=100 chg=au " velues are
# ip 1ink set can0 up
Wi_cfg _netdev_notifiew | N
Serial: COMBS, 1500000 26, 1 26 Rows, 71 Cols  VT100 Ch | Tracs

goafigure CAN as the receiver.

# candump canO

serial-com8 (1) - SecureCRT - ] | @ cangaroo* - ] ®
File Edit View Options Transfer Script Tools Window Help Flle Measurement Irace Window Help

43 $ (31 2] 3 Enter host <Alt+R> sah BRd lFSsY e Tinestanps: delta  v| [ szeresate by 1D | aute sorcll

 serial-coms (1) x I 4 Timestamp Channel Rx/Tx CAN ID Sender Nax|

o#

J/ # [ 309.079543][ T560] healthd: battery 1=50 v=3 1=2.6 h=2
c=-1600 fc=100 chg=au

[ 369.079547][ T560] healthd: battery 1=50 v=3 t=2.6 h=2 st=3 c=-1600
fc=100 chg=au

console:/ #

consale:/ #
console:/ # candump can0 < >
can0 000 00 00 00 00 00 00 00 0O
can0 000 [8] 00 00 00 0O Q0 00 00 00 . o
can0 000 [8] 00 00 00 0O 00 00 0O 0O Loz | Temedis W ) =
can0 000 [8] 00 00 00 0O 00 00 00 00 o I~
can0 000 Es% 00 00 00 00 00 00 00 0O ime Address Pegilaa]
can0 000 [8] 00 00 00 0O QO 00 0O 0O 17:5017
can0 000 [8] 00 00 00 0O 0O 00 00 0O fo] fon] fon] o] foo]
can0 000 [8] 00 00 00 0O 00 00 00 OO 17:50:17 t 2 3 4 5 6 1 8
can0 000 [8] 00 00 00 0O 00 00 00 00 175017
can0 000 [8] 00 00 00 00 0O 00 00 0O [ Extended 10 Omrs [Jerrer Fran
can0 000 [8] 00 00 00 00 00 00 00 00 17:50:18
cand 000 EE% 00 00 00 00 00 00 00 00 17:50:19
can0 000 [8] 00 00 00 0O 00 00 00 0O
can0 000 [8] 00 00 00 0O 00 00 00 00 17:50:20 s Al values are
can0 000 [8] 00 00 00 0O 00 00 0O 0O 175021
cand 000 [8] 00 00 00 00 00 00 0O 00 175022 ¥
hall (K3 >
Ready Serial: COM8, 1500000 26, 1 26 Rows, 71Cols  VT100 A | Trace

St egobfiguresé@AMdeas t he

# cansend can0 123#DEADBEEF
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serial-com8 (1) - SecureCRT - o X |®
Fle Edit View Options Transfer Script Tools Window Help
Enter host <Alt+R> : [ s ’
4 F () £ K Enter host <Alt+R> BA L3 A%y @ F Timestanps: [delta = | [7] aggregate by ID [ ] suto =eroll
+ serial- 4 b
serial-coms (1) = Timestamp Channel Rx/Tx CAN ID Sender DName DLC Data
~ 7.7707 . (
consale:/ # cansend canQ 123#DEADBEEF 7.7707 candl=0 exi23 4 DERDEEEF
console:/ # cansend can0 123#DEADBEEF
console:/ # cansend can0 123#DEADBEEF
console:/ # cansend canQ 123#DEADBEEF
< >
console:/ # cansend can0 123#DEADBEEF
console:/ # cansend can0 123#DEADBEEF Loz i) 25 | veveria ey =) 23
-
console:/ # cansend canQ 123#DEADBEEF Time Le™ | ddres: puls Payload
17:50:17
console:/ # cansend cano 123ocsoocer el o] o] ] o) o]
=20 1 z 3 4 5 3 T 8
console:/ # cansend canQ 123#DEADBEEF 17:50:117 [ Extended 1D D&k [ Errer Fram
console:/ # cansend can0 123#DEADBEEF 17:50:18
. ; 17:50:19
console:/ # cansend can0 123#DEADBEEF 17:50:20 Send Repeat ns A1 values are | Send Single
console:/ # cansend canQ 123#DEADBEEF 17:50:21
. 75022
console:/ # I v e 5
Ready Serial: COMS, 1500000 26, 13 26 Rows, 71 Cols  VT100 €A | Trace

St ep Apen

|l R debugging

print

# echo 1 > /sys/module/rockchip_pwm_remotectl/parameters/code_print

St eepWh2 n

val ue wi

console:/ # [ 1967.907721][

[ 1967.
1968

934810][
.347910][
1968.375002][
1968.705226][
1968.732323][
1969.033860][
1969.060954][
1969.312642][
339736][
1970.707625][
1970.734722][
1971.099773][
1971.126869][
1971.429100][
1971.456110][
1971.805290][
1971.832385][

L
[
[
[
L
[
[
[ 1969.
L
[
[
[
L
[
[
[

pressing a

| be nt ed

pri

c1]
C1]
C1]
c1]
c1]
C1]
C1]
c1]
c1]
C1]
C1]
c1]
c1]
C1]
C1]
c1]
C1l]

RMC_GETDATA=f8
USERCODE=0xd728
RMC_GETDATA=f8
USERCODE=0xd728
RMC_GETDATA=f8
USERCODE=0xd728
RMC_GETDATA=f8
USERCODE=0xd728
RMC_GETDATA=f8
USERCODE=0xd728
RMC_GETDATA=e8
USERCODE=0xd728
RMC_GETDATA=e8
USERCODE=0xd728
RMC_GETDATA=e8
USERCODE=0xd728
RMC GETDATA=e8
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6. 4R T C

Stép Install the coin cell battery.
i3 xe -
— EE
7, |

L]
l‘:«'%l
all: = :c: -
Sie) =
—ﬂﬁﬁ%%
T/tl‘“B" A‘
258 R
D ) j ﬁ}
L

Steépet the system ti me.

# date -s "2025-02-20 16: 29: 00"

St8p Write the system time to the hardware

# hwclock -w

Stdp Display the current hardware clock ti

console:/ # date -s "2025-02-20 16:29:00"
Thu Feb 20 16:29:00 GMT 2025

console:/ # hwclock -w

console:/ # hwclock

2025-02-20 16:29:05+0000

console:/ # hwclock

2025-02-20 16:29:07+0000

console:/ # hwclock

2025-02-20 16:29:09+0000

# hwclock
St épPower of f, after a period of time to t
time Iis saved.

console:/ # hwclock
2025-02-20 16:38:15+0000
console:/ # hwclock
2025-02-20 16:38:18+0000
console:/ # hwclock
2025-02-20 16:38:18+0000
console:/ # hwclock

2025-02-20 16:38:19+0000
console:/ # hwclock
2025-02-20 16:38:19+0000
console:/ # hwclock
2025-02-20 16:38:20+0000
console:/ # hwclock
2025-02-20 16:38:21+0000
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Execute the folclhewikng heommanpertad ure of t he

# cat /sys/class/thermal/thermal_zoneO/temp

console:/ # cat /sys/class/thermal/thermal_zone0O/temp
57307

console:/ #

When the print@dOvalwmeieatea@adst hat 5t0he t e mj

degrees Cel sius, the FAN interface outputs

6.l &amer a

| de ass A& #ssydslt em i s configured with the c¢ame

figure bel ow

I i ek
[—4@: i m

Rl {
= ""0““

.«3@[

St eePpénCameamp.
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731AMO® @ 0]
Search apps
: = [@] e o |
Calculator Calendar Camera Chromium Clock
Contacts Explorer Files Gallery Music
Q ) @ s

Search Settings Sound Recorder Video WebView Browser Tester

¢ 4 6 B 0

StepakRe a picture.

St epwBtch to video recording mode by swipin

right
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e

In Settings, change
resolution and quality,
or try advanced
features.

(O] Camera

‘ - Video

St eepMi deo r.ecording

6. lAPower Key

WhenPolwkeey is pressed, the system goes to s

the system wakes up. Press and.hold the key
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6. aGPI O

GPIO

GND

GPIO1_B4 ----- 44
GPIO1_B5 ----- 45
GPIO1_B1 ----- 41
3v3

Execute the fotldomimgl cGMmMah dG2

# echo 50 > /sys/class/gpio/export /[ Create a GPIO node

# echo out > /sys/class/gpio/gpio50/direction /I Set GPIO direction to output
# echo 0 > /sys/class/gpio/gpio50/value /I Assignment O

# cat /sys/class/gpio/gpio50/value Il Gets the current value

# echo 1 > /sys/class/gpio/gpio50/value /I Assignment 1

# cat /sys/class/gpio/gpio50/value Il Gets the current value

# echo 50 > /sys/class/gpio/unexport /I Destory a GPIO node

Ot her GPI O pins can be controlled using the
of the GPI O

6.1l ADC+GPI O

6191 ADC

St ednnect the SARADC_VI N2 pin to the 3.3V
St eppRecute the f olclooowpiamge ddmmarbd attcmed val ue
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