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1.nt roducti on

1.10vervi ew
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AOpencCcL 2.0
GPU AOpenGLES 1.1/2.0/3.2
AVul kan 1.

AL TOPS Al computing powe

NP U
ASupports i ntl18/ ihnytblr@ /df pMIAK
ASupport BK®661 plsv2i6dde oV Pde ¢
ASupport 1 O0/&BF @EAfI4VERE @ e o
Decode
decodi ng
Vi de
ASupport 720x576@60fps H.
ASupport 1080P@60fps H. 26
Encode
ASupport YUV/ RGB video so
RAM A2GBLPDDR4 up GB)
ROM ABGBeMMC( up GB) 64

Support sy Andr,oiDlebi an, Buil droot
Har dwRamrea met er s
ASup pRoSATA
Extended SASupport MicroSD Card
ASupport 1x M. 2 SSD

ASuppHDrMl 4K®60fps display

Di spl ay
ASuppoviDtSi spl ay
ASuppor tTXedDMi o out put
Audi o
ASuppHemadpban/eiuntput
USB AS u p pUoSIBt3 . 0
ASuppleGitgabit Ethernet
Net wor K ASuppmrFtl mB8dul e
ASuppioGnodul e
Camer a ASupplwAHDCamer a
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Storage te-40685
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70. O mrb & m
di mensi ons
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1 HBardware I nterface | ntro

HDMI 4x AHD CAN&RS485 UART3&UART4
RS232
Ethernet Powerin
DC 12V
SEE 1- R
# I # l# " | UUV} °"L “.. ™

A :
TE g—— Powerin
g o DC 12V

O Power switch

SPI0 = SATAO
SPI2 —0¢ 2x SATA Power
e
UART5&UART8 —0| SATA2
GPIO '
Debug
MIPI DSI/LVDS
mPCle
4G&GPS
eDP
WiFi&BT | RTC Headset USBOTG M.2
IR SIM Card USB3.0 Host eDP Recovery
Micro SD backlight
I nterface parameters
Powerc iz2n 12V DC poiwetrer fnpaud

USB 0 Host USB expansion interface
Headset He a dosuetipiuntp ut
RTC RTC coin cell connector

Gigabit Et Gigabit Ethernet RJ45 int

HDMI HDMI 2 .i0ntTeXr f ac e
USB OTG OTG downl oad interface
mMPCl4ae&GSsSD 4 &@GPRodul e i nterface

Mi cro SD Mi croSD card sl ot

SI Mard SI'M card port
Recogver Recokeprwy
SATAO SATAWhterface
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SATA?Z2

2XSATA Pow

Powewi t ¢ch

LVDS/ MI Pl

e D

P

eDP backl i

Debug

I R

4x AHD

SP

I O

S P2l

GPI O

WI FI &BT

RS485

UART3 &UARTA4

CA

N

UARYS&UARTS

Powewc iz2n

SATAXhterface

SATA Power out interface,
Power key

LVDS/ MI Pl semeemfaicepl ay
eDPcreienpnaerface

eDP barchkteghace

UART2budg the seri al port
infrared receiver
AHDxamemaer face

SPI O interface
SRP2interface

GPI O interface

RealRtT&alB8 723 DU modul e

RS485 communication inter
RS28&@mmunication interfac
CAMOmMmuni cation interfac
UARSIUARTI8ST,L | evel i nterfac

12V DCIpPOweirGRIed f ace

2. nsbal Vvers and

To

t

(0]

NumbeDri ver

1

2
3

downl oad

be

firmware and debug in the

i het aWil edlows computers):

na Driver Us e
OTG USB dri v

RK Driver Driverln .

assitant
CH9102x SETUP. EX Seri al port d
Serial Te SecureCRDebugging toog

Too

t er mi
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2. 1lnstkbDhrdi IResi t ant

St ee®@pEDr i ver Assitant vb. 1.1/ Driverlnstall . e
Stefgo2avoid drivini oshfabtileDsnivest alkl the dr

& RE Driver Assitant X

Install Driver E'nsta]l Driver

St el i3¢c k rbhustttadn tDr i nest @l |

& RK Driver Assitant pod

Install Driver Ininstall Driver

St dpfter the installation is MemgERBte, conn
cable anRepokveyy ahd hold then power the boa
information is diBeViaye dMa madgea tCiormgp uttreat t

driver was successfully installed.
v & DESKTOP-JRUOUGEN

v || Class for rockusb devices
E? Rockusb Device

Stepf5the foll owing deviDeeiicref cddmaetgiearheappe

operationseredtep proceed to the next step

= 2 ADMINISTRATOR
+ HE Acronis Devices
- \> Class for rockusb devices
\:§~ USE download zadgzet

St &he WI NDOW wi | | pop up found New Hardwar

i nstal Ispfercarmhitelde | ocaDromegr dandi then._sél éct/ .
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Stepfiter t

he installation is completed, the

in the [eowipaud eManager

2 .12nst al

2. Holw ¢t o

RXD
TXD
GND
3.3V
Board

Pin

RXD

TXD

GND

3V3

2. 2 .n3t al

- § ADNINISTRATOR

+ H8 Acronis Devices
= \>Class for rockusb devices
\> Rockusb Device

I CH9102X Dri ver

Connect the Seri al Port

" RX@-, _-@RXD :
| TX @ T @TxD . USB-to-UART Adapter
GND@-------- @ GND

_________________________

Connection Description
Recei ve,oTX ominretctdant d.

TransomnnheRXpi nhoof the boar
Ground, connect t.o GND pi

No need to connect

Dri ver

Stepl dgCHB&XMb duloe t he PC
St eeyn 2Cp 343 SEdRn ZWiPndows

St epel3ect and insta@8ETUPlEX®odI eagpdmditih@ conm

properties

11
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ﬁDriverSetup(X&) — > [‘:' éj
Device Driver Install / UnlInstall
Select INF CHIL3SER. INF -
UCH.CH
INSTALL |__ USB-ENHANCED-SERIAL-A CH342

|__ 8578572822, 1.61.2822.685

UNINSTALL
HELP
-EE DriverSetup(X64) = 28
Device Driver Install / UnlInstall
Select INF CHI43SER. INF v
{Dri\.rerSetup I.é]
INSTALL — CH3L2
pPe22 .65
| | Driver install success!
UNINSTALL
HELP
St epAfd er the instatdnatdewvwinca swiclolbplvetcéed st e
Managemwt s h unique seri al port assigned.

=5 Device Manager [ =HAS ﬂ

File Action View Help
e @ E HE| & R

- ¥ Network adapters -
473 Ports (COM & LPT)

¢ L[5 USB-Enhanced-SERIAL CHA102 (COM3) E
Y3¥ USB-SERIAL CH340 (COML4) N
T FTENER (LPTL)

| oo

2.13nst alTerSeirnall Tool

Theerial ter mi s dl sdedbagirge OWgTndowsa.n be used
di r efcttddeyc o mpr essi on

St eeJnkRIpat f or m/ SeauPE€CRT. r ar

St el 2Scekc ur e CRT/ Sepegm&E&ECRRir.e€RT

12
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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 .

Stefo®firm that the CH9102X driver has been
is connecting to the PC.
St el 4c KIQuihek Obhnmneoinh 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 .

Stefomfigure as shown in the following figt

13
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not connected - SecureCRT

File Edit View Options Transfer

Script Tools Window Help

Quick Connect

—-—

Port: CoM3 w

ot
-
o
o s

[ show quick connect on startup

Flow Control
[]omr/msr
[rrsycts
[JxonxorF

] 5ave session

openin a tab

Ready 0,0 0 Rows, 0 Cols CAP NUM .
Steepfb6er @TONokbwtgt on, the terminal
successfully accessed.

— O X

serial-com3 - SecureCRT

File Edit View Options Transfer

+« serial-com3 x

Script Tools Window Help

Ready

Serial: COM3, 1500000 1,

24 Rows, 80 Cols

VT100

CAP NUM .
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3Upgrade I ntroduct.i

3.Upgrade Mode

The firmware can be upgraded via USB cabl e
1. Loader Mode:
The st andeéamded for firmware upgrades.

2. MaskRom Mode:

A lrasdgort mode used when the device is bri
hardware mani pul ati on, which involifes <cer
Loader mode i s unavailabl e.

APrerequisite
Before upgrading the firmware via USB cabl

install ed. For install atinehal hsRKudDri oes, Ab

3. How t o Enter Loader Mo d e

3. 1Har dwar e

St elpDi sconnect the power adapter.

St @&fconnect onwi camrad | @f ttohd he host and the of
devel opment board.

St &FPr ess anRlechoolwedrt stihet he board

St difonnect the power supply

15
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(3

Power in

CAN/RS485 —-~

d
i
g

USB OTG Recovery

(1 2

St &After a fewebt®eewdhist on when thewsl|l ashi
iFound one LOADER Devic

'+ RKDevTool v3.32 - X
Download Image Upgrade Firmware Advanced Function
4 | O/ Storage address Hame Path
v s Leade kel b
2 | 0x00000000 | pavameter | .. ‘wockdeviparemeter. txt
3 | v 000004000 uboot . rockdeviubeot. img
4 v 000006000 misc rockdevimisc. img
R 000005000 boot . Arockdeviboot. ing
[ 000025000 recovery ‘rockdevirecovery. img
7 0200065000 backup
g ||V D:01C78000 sem . trockdevioem. ing
3 | |v 000078000 rootfs ‘rockdevirootfs. img
10 ¥ 0x01D15000 userdata | .. ‘\rockdeviuserdata img
T | Ru | | swich | DevParion | | Clear
[1write by Address
| Found One LOADER Device 1% :LiEs S

3.1SafPkware

After conMiecctabdgee tthhéee f ol | owi ng command i n
16
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ter mi nal or adb shell

# reboot loader

3. Hoav t o MasnktRedvima d e

St &Pi sconnect the power adapter
St pConnect oneMieradblbé& tbethe host and th

devel opment board.

St @Wse tweezers to shocorehbédetwd mesnt poi nt

o

Power in

.00 B G

USB OTG

St dpfter connecting the power <cable, the de

s RKDevTool v3.32 - X
Dowrload Image Upgrade Firmware Advanced Function
# | O/ Storage Address Hane Path
O b Lk oddeWiniededlbn
z | v 000000000 parameter | .. '%wrockde xt
a |Iv 000004000 ubost
4 | 0x00006000 mize
5 |[v 000008000 boot ‘rockderiboot. img
8 |[¥ 0x00023000 recovery | ..'\rockdevirecevery.img
[ 0x00063000 backup
g |[¥ 0x01C73000 oem . vrockderioen. img
9 |v 000078000 rootfs Yrockderlrootfs. ing
0 [ ¥ 001013000 userdata | .. '\rookderiuserdata ing
Loader | Run | | Switch | | Dev Partition ‘ | Clear
[]write by Address
|  Found One MASKROM Device |l msmm 2

3.Burfn r mwar e
EnviroWwWnentows OS (Operating System).

17
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3. BultUpdati éagr mwar e

St eeJnAREDev Tooonl .Wianrd ows .
St &@®Wp emKDe VIREDE V To 0 I\RKRRd veTaasoel . e x e

'y RKDevTool v3.32 — X

Download Imege Upgrade Firmware Advanced Function

# Storage Address Hame Fath

<O

2 |I¥ 0x00000000  parameter .. ‘\rockdeviparameter. txt
'3 |Iv 0x00004000 uboot . wockderiuboot. img
14 |Iv 0x00005000 misc \rockdeviniso. img

5 | 0x00005000 boot . Arockderibost. img

6 | 0x00025000 recovery | .. \rockderiresovery. ing
7 | 000065000 backup

i 0x01C73000 oem . Arockderioen. ing

la |Iv 000075000 rootfs rockderirootfs img
| | Iv 0x01D18000 userdata | .. \rockdeviuserdata. img
Loader: Run Switch Dev Partition Clear

[Jwrite by Address

| No Devices Found ~

St eepw3t tbader(Hmowdé o Ente) Loader Mode

y RKDevTool v3.32 — x

Download Inage Upgrade Firmware Advanced Function

% | O/ Storage Address Hame Fath .
HF____
z |I¥ 0:00000000 | parsmeter | .. '%wockderlparemcter. txt
ERICE 000004000 uhoot Yrockderiubact img

4 |[¥ 000006000 mize . rockderimize. img

5 ¥ 000005000 boot . rockderiboot. img

& v 000022000 recorery rockderirecovery. img

7 |\ 0::00063000 backup

R 0x01C75000 aem hrockderioem img

i (0000 75000 rootfs . rockdevirootfs. img

10 | [+ Ox01015000 userdata | .. 'wockderinserdata. img

Loader: Run Switch Dev Partition Clear

[]write by Address

| Found One LOADER Device |[1%:1oaeR v

St &l i dgkgr ade Fr*Rintwawses leepcdta t & .hidmgdgkgr ade

to fl ash

18
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'y RKDevTool v3.32 o
Doatond Tnags [ Tzmraie Fizmwees] ivanced Tention
E]
Fw Ver: 1.0.00 Loader Ver: i.m Chip Info RE3E6E
E— ‘E.\Image\update img ‘
Found One ADB Device 176 -ADB

Test Device Start

Test Device Success
Check Chip Start

Check Chip Success
Get FlashInfo Start
Get FlashInfo Success
Prepare IDB Start
Prepare IDB Success
Download IDB Start
Download IDB Success
Download Firmware Start
Download Firmware(100%). ..

Download Firmware Success

After the f |

3. Bu2Spl it

St &pbwittbader.
St ex£h2ck
St &knsur e

as hi

t he
t he i

Fi

ng

S

compl ete, t

rmwar e

mod e

mage

It

partiti

f

f

ons to be
il e path
ash the i

he board

f.l ashed, mu |
i s correct
mage.

— *

Clear

'y RKDevTool v3.32
Download Image Upgrade Firmware Advanced Functien
3 9 Storage Addreszs Hame Fath
v (000000000 Leader
z |I¥ (00000000 parametar vrockdeviparameter. txt
3 | 0300004000 uboot vrockdeviuboot. img
¢ |- 00006000 mize yrockdevimize. img
5 | Oxx00005000 boot hrockdeviboot. img
& |V 00025000 recovery hrockdevirecovery. ing
[ | 00065000 backup
& |+ 0x00C 75000 oen ‘rockdev'ioem. img
g9 | 0x00075000 rootfs hrockdevirootfs ing
0 | 0x00CES000 nserdata ‘rockdeviuserdata img
Loader Ver1.01 Switch Dev Partition
o [ Write by Address
|  Found One LOADER Device |1 ‘Loame

After the fl ashi

ng
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'y RKDevTool v3.32 X
Dowrload Inage Upgrade Firmware Advanced Function Check Chip Success A
Get FlashInfo Start
| | Get FlashInfo Success
# | O Storage Address Fame Path ... Prepare IDB Start
I 15 00000001 | e e R B ] Peepsce 10 Suosss
lz | 0x00000000 | parameter ‘rockdev'parameter txt Download TOE Start
3 [~ 000004000 wboot .. \reskdeviuboct. ing Dounload I0B Success
s | 000008000 mize Arockderinize. img Yait For Loader Start
E v (000008000 boat Vrockderiboot. img Hait F”r,L““d" Suceess
6 |V 0x00028000 | resovery | .. '\rockdeviresovery. ing Test Device Start
— Test Device Success
e 000063000 backup - Download Gpt. .. (100%)
s |[I¥ 0x00C78000 ‘rockdevicem ing Start to download wboot. .
9 |Iv 0x00076000 rootfs | . \rockdevireotfs. ing Download whoot. . (100%)
110 | ¥ 0:00CBE000 userdata .. 'rockdeviuserdats ing Start to download boot. ..
Dowrload boot... (100}
Start to download resovery
Dowrleoad recorery. .. (1008
Start to doewnload cem. .
; ] Download sen . (10
LoaderVer:101 | Run | | Swich | | DevPaiion | | Clear e et ot
[]wirite by Address Download reotfs .. (100%)
Start te download userdata ..
Dowrload userdata. .. {100%)
Found One ADB Device [1-6 a0 | ownlozd image 0K v

4Dev el

4 .PlIr eparing

| t i s

an

recommended

correspohtwnage

t he

splactwamge

har dwag ef tamar e

Hardware requirements Software requirements

64-bit system, hard diksspace should be greater

err orc ommuirli antgc an ,

op ment

Envi

I O

t hen\ierveed megnme n

to use

packages

accordingly.

cheek

Ubuntu

t he

22.

04

error

accordingly.

I n

requirements.

than80G. If you do multiple builds, you will need

more hard drive space.

4 . 12nst al | |

Theontents

t hat

as

ar

e

samba

of t
needed

and ss

ng

hi

h

t

S

(0]

L i
di

buil d

rectory

Ubuntu 22.04

br ar

t he

yoursel f
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Ubuntu 2 online root

To install tehecwulegquf oleldowiomy scommands:
$ sudo apt - get install git ssh make gcc libssl -dev liblz4  -tool libmpc -dev

$ sudo apt - get install expect g++ patchelf chrpath gawk texinfo chrpath diffstat

$ sudo apt - get install binfmt - support live - build bison flex fakeroot libgmp

$ sudo apt - get install cmake gcc -multilib g++ - multilib unzip device - tree
$ sudo apt - get install ncurses - dev libgucharmap - 2- 90- dev bzip2 expat gpgv2
$ sudo apt - get install cpp - aarch64 - linux -gnu g++-aarch64 - linux -gnu

$ sudo apt install python2 python - is - python3

- dev

- compiler

5Compi |l e Source

NotTehe Debian system and Buildroot system u
di fferencreodti fess.eidmg mbani ng the steps for b
di fferent, while the other steps are the sa
Step 1: SOmziceg t he

To extract ¢eheddrefoé | oOiwli emg, commands:

$ tar xvf sbc3568_linux6.1 - rkr5_ 20250429 .tar.bz2

$ cd sbc3568 linux6.1 -rkr5_ 20250429 /

Step 2: Cdoimpgoeae dt he

To configure the board, execute:

$ ./build.sh lunch

After riuulmwmi Ing, sthhéd usiysitem wi | | l i st avail ab

2t h option:

2boardcon_sbc3568 _,v3t_hliisn uexn_ sduerfecsoSBE&EEHa8Bt i bi | i

devel opment board. Using other

booting.
21
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xuejunchao@boardcon:~/3568/sbc3568_linux6.1 - rkr5_20250429$% ./build.sh lunch
HHHHHHEHEE Rockehip Linux SDK #t#H#HEHHHHEHIHE
Manifest: rk3566_rk3568_linux6.1_release_v1.1.0_20241220.xml
Log colors: message notice warning error fatal
Log saved at /home/xuejunchao/3568/sbc3568_linux6.1 - rkr5_20250429/output/sessions/2025 -04-29_17-37-57
Pick a defconfig:
1. rockchip_defconfig
. boardcon_sbc3568_v3_linux_defconfig
. rockchip_rk3566_evb2_lp4x_v10_32bit_defconfig
rockchip_rk3566_evb2_lp4x_v10_defconfig
. rockchip_rk3568_evb1_ddr4_v10_32bit_defconfig
. rockchip_rk3568_evb1_ddr4_v10_defconfig
. rockchip_rk3568_evb8_Ip4_v10_32bit_defconfig
. rockchip_rk3568_evb8_Ip4_v10_defconfig
. rockchip_rk3568_pcie_ep_Ip4x_v10_defconfig
Which would you like? [1]: 2
Switching to defconfig: /home/xuejunchao/3568/sbc3568_linux6.1

rkr5_20250429/device/rockchip/.chip/boardcon_sbc3568_v3_linux_defconfig

#configuration written to /home/xuejunchao/3568/sbc3568_linux6.1 - rkr5_20250429/output/.config

#Using last kernel version(6.1)

Step 3: @Bompile U

To cowmpaoetee ¢ thtee f ol | owi ng command:

Step 4: Compile the Kernel

To compi | e xteltahtdeefranlellowi ng command

StegLompil e Recovery

To compilexeecwteer €0V ] owi ng command:

St &fcompi det f s
QD Compbhdbeil&ZnPer mi ssi on: root)

To codnebi,2nelXecute the foll owing command:
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$ sudo ./build.sh debian

Af ter compintaatot Ges, igegner ated in the debian
NotRel ated dependencies .must be installed b
$ cd debian
$ sudo apt - get install binfmt - support gemu - user - static live - build
$sudo dpkg -i ubuntu-build -service/packages/*
$ sudo apt - get install -f

(2Z)ompBuUiel dr oot

To colmpi Ibereoxoecut e the foll owing command:

$ ./build.sh buildroot

St @&p Generate and Check Firmwares

To gener ata eftilhtemwaorlel,owi ng command:

$ ./build.sh firmware

| magesp@aatdar e mg e nrea cakidigedveicrt or vy .
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oDebi anl2 Test

6. 1 Seri al Ter mi nal

GND
TX
RX

55 48 o M

| —c— ]

Connect the board and PC witthre W®B m$ erail alwid d
boonf or Matei @dref aullth Ob0aOUWOdDr at e i s

@ serial-com5 - SecureCRT = O *

Fle Edit View Options Transfer Script Tools Window Help

EH f .'__.l ¢? Enter host =Ali+R= | D"] D "|'| @| ﬁ_ & ?| ? | )
+" serial-com5 [EJ P

bt9653e864b745dcBdadc78d411029b3 /user-1000. journal corrupted or uncleanly shut d
own, renaming and replacing.

15.552287] Freeing drm_logo memory: 13B4K
16.078036] dwhdmi-rockchip fe0a0000. hdmi: Rate

missing; compute N dynamica

.I-BE'B‘IBH UOGTE=SS

[ 0
Tly
L 16.078890] dwhdmi-rockchip fe0a0000. hdmi: Rate 0 missing; compute N dynamica
o
0
0

%:1 16.081370] dwhdmi-rockchip fe0a0000. hdmi: Rate 0 missing; compute N dynamica
o

Ty
[ 20.549361] platform mtd_vendor_storage: deferred probe pending

16.082135] dwhdmi-rockchip fe0a0000. hdmi: Rate 0 missing; compute N dynamica

root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/# 1s

bin  home mnt root sha?56sum. txt udisk
boot info oem run srv userdata
data T1ib opt sbin sys usr
dev  lost+found proc sdcard system var
etc media rockchip-test sha256sum.README Tmp vendor
root@linaro-alip:/# |j
Ready Serial: COMS, 1500000 24, 21 24 Rows, 80 Cols  Xterm CAP NUM

6. 2 Di spl ay

TheB&568 Debianl2 system supports dual displ
including LVDS and HDMI
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iﬁé =
cklight

6.3He adasred Speaker

St &Pl ug the headckdgetj aicrkt o t he heads
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St &y¥i ew sound card.

# cat /proc/asound/cards

root@linaro - alip:/# cat /proc/asound/cards

0 [rockchipes8388 ]: rockchip -es8388 - rockchip -es8388
rockchip -es8388

1 [rockchiphdmi ]: rockchip -hdmi - rockchip -hdmi
rockchip -hdmi

St eepflezddset .recording

# arecord -Dhw:0,0 -fcd record.wav

root@linaro - alip:/# arecord -Dhw:0,0 -fcd record.wav

Recording WAVE 'record.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo

St efled d sptepalkaeyr . audi o

# aplay -Dhw:0,0 record.wav

root@linaro - alip:/# aplay - Dhw:0,0 record.wav

Playing WAVE 'record.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stere

Not e
AWhen the headset is connected, audi o i s ou
ASupplementary inst:iructions on audio outoput

# aplay -Dhw:0,0 record.wav /I Headset/Speaker audio output
# aplay -Dhw:1,0 record.wav / HDMI  TX audio output

64USB.Host

The USB host can be usedma ws €JoSBn ecety bdoeawidcse s

flash drives, and other USB peripherals.
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USB3.0
Af tceornnecting the USB fl ash drive, I f the

will appear on the desktop. Users need to

devi ce.

% Applications = ] 72C7-103E - Thunar ] =R 0 RN linan

@l 72C7-103E - Thunar
File Edit View Go Bookmarks Help

{ > A @® P imediafinaro/72C7-103€/

Places
_— [
- Computer

iy linaro
7 Desktop
ﬂ Trash

Idea35885_M#4%%  System Volume Ubuntu
c:] Information

File System

M

Devices

File System

n B 126 GB Volume & BALA ubunturootfs.img
Home

4 folders | 1 file: 3.4 GiB (3650093056 bytes) | Free space: 12.0 ...

HEESa M

The user can identify whether the mounted

debug 1| og
AUSB2. 0 printhiigfewddat i on i n

root@linaro -alip:/# [ 100.401796] usb 5 -1.1: new high - speed USB device number 5 using ehci - platform
[ 100.540580] usb 5 -1.1: New USB device found, idVendor=0dd8, idProduct=3b00, bcdDevice= 0.02

[ 100.540631] usb 5 -1.1: New USB device strings: Mfr=1, Product=2, SerialNumber=3

[ 100.540654] usb 5 - 1.1: Product: OnlyDisk

[ 100.540674] usb 5 - 1.1: Manufacturer: Netac

[ 100.540715] usb 5 - 1.1: SerialNumber: 0A6544CD10427AB2

[ 100.542566] usb  -storage 5 -1.1:1.0: USB Mass Storage device detected

[ 101.684785] scsi 1:0 Direct -Access Netac OnlyDisk 8.01 PQ: 0 ANSI: 6

[ 101.690705] sd 1:0 sdb] 121610240 512 - byte logical blocks: (62.3 GB/58.0 GiB)

[ 101.691923] sd 1:0:0:0: [sdb] Write Protect is off

[ 101.692854] sd 1:0:0:0: [sdb] Write cache: disabled, read cache: enabled, doesn't support DPO or FUA
[ 101.701334] sdb: sdbl

]
]
]
]
]
[ 100.543718] scsi hostl: usb -storage 5 -1.1:1.0
]
]
]
%
[ 101.701915] sd 1:0:0:0: [sdb] Attached SCSI removable disk

AUSB3. 0 printSumerofpeaegd on i n
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root@linaro -alip:/# [ 667.590292] usb 2 - 1: new SuperSpeed USB device number 2 using xhci - hed
[ 667.621251] usb 2 - 1: New USB device found, idvVendor=0dd8, idProduct=3b00, bcdDevice= 0.02

[ 667.621301] usb 2 - 1: New USB device strings: Mfr=1, Product=2, SerialNumber=3

[ 667.621324] usb 2 - 1: Product: OnlyDisk

[ 667.621343] usb 2 - 1: Manufacturer: Netac

[ 667.621363] usb 2 - 1: SerialNumber: 0A6544CD10427AB2

[ 667.623814] usb  -storage 2 -1:1.0: USB Mass Storage device detected

- storage 2 -1:1.0

Netac OnlyDisk 8.01 PQ: 0 ANSI: 6

: - byte logical blocks: (62.3 GB/58.0 GiB)
[ 668.868328] sd 1:0:0:0: [sdb] Write Protect is off
[ 668.869049] sd 1:0:0:0: [sdb] Write cache: disabled, read cache: enabled, doesn't support DPO or FUA
[ 668.874950] sdb: sdbl

[ 668.875290] sd 1:0:0:0: [sdb] Attached SCSI removable disk

65Et her net

St efoinect the network.cable to the Etherne

Ethernet

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

root@linaro - alip:~# [ 537.145698] rk_gmac - dwmac fe2a0000.ethernet endO: Link is Up - 1Gbps/Full | - flow
control rx/tx
[ 537.145781] IPv6: ADDRCONF(NETDEV_CHANGE): end0: link becomes ready

St &pyi ew network interface information

# ifconfig endO

root@linaro - alip:~# ifconfig end0

end0: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.0.83 netmask 255.255.255.0 broadcast 192.168.0.255
inet6 fe80::d009:326d:23e2:73ad prefixlen 64 scopeid 0x20<link>
ether 7e:c2:07:db:60:ce txqueuelen 1000 (Ethernet)

RX packets 211 bytes 20596 (20.1 KiB)

RX errors 0 dropped 23 overruns 0 frame 0O

TX packets 103 bytes 9320 (9.1 KiB)

TX errors O dropped 0 overruns O carrier O collisions 0
device interrupt 58

St &8Net work connection test

#ping -1 end0 www.armdesigner.com
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root@linaro - alip:~# ping - 1 end0 www.armdesigner.com

PING www.armdesigner.com (67.222.54.196) from 192.168.0.83 end0: 56(84) bytes of data.

64 bytes from  67- 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=1 ttI=48 time=172 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=2 ttl=48 time=171 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=3 ttl=48 time=172 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=4 ttI=48 time=171 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=5 ttl=48 time=172 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=6 ttl=48 time=172 ms
"C

www.armdesigner.com ping statistics
6 packets transmitted, 6 received, 0% packet loss, time 5005ms
rtt min/avg/max/mdev = 171.409/171.674/171.880/0.188 ms

6.6ADB

St d&p Gert the board awmgbhamd ehost with Mi
(0TG/ADB)
Micro USB USB-A 2.0
Ste&pnstall ADB driver on Windows system

St &Pr eadsndowso+oRen the Riwmigpnmdgpraenss Thmpteer

St dfexecute the following commands to vi

# adb devices

# adb -s <device number> shell

29
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cAWindows\system32\cmd.e: X + |~

Microsoft Windows [Version 10.8.2263
(c) Microsoft Corporation, fREE A

C:\Users\28675>adb devices
List of devices attached

0960252da9d89752 device

C:\Users\28675>adb -s 0960252da®d89752 shell
root@linaro-alip:/# |

674G & GPS

Stédp I nsert 4G modul e

Step Connect antenna

St &@pPower on

4G Antenna

o <

GPS Antenna

4G Module

6.7. 1 4G Test

Stepnltiate the PPP

30
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and i

connect

PClI

nsert SI M

socket

4G Antenna

| GPS
ANTENNA

GPS Antenna

on

(4G mo
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# pppd call quectel - ppp &
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root@linaro - alip:/# pppd call quectel -ppp &

[1] 2554

root@linaro - alip:/# pppd options in effect:

debug # (from /etc/ppp/peers/quectel - ppp)
nodetach # (from /etc/ppp/peers/quectel - ppp)
dump # (from /etc/ppp/peers/quectel - ppp)

noauth # (from /etc/ppp/peers/quectel - ppp)

user test # (from /etc/ppp/peers/quectel - ppp)

# (from /etc/ppp/peers/quectel - ppp)
remotename 3gppp # (from letc/ppp/peers/quectel - ppp)
/dev/ttyUSB3 # (from /etc/ppp/peers/quectel - ppp)

115200 # (from /etc/ppp/peers/quectel - ppp)

lock # (from /etc/ppp/peers/quectel - ppp)

connectchat -s -v -f/etc/ppp/peers/quectel - chat - connect # (from /etc/ppp/peers/quectel
disconnect chat -s -v -f/etc/ppp/peers/quectel - chat - disconnect # (from /etc/ppp/peers/quectel
nocrtscts # (from /etc/ppp/peers/quectel - ppp)

modem # (from /etc/ppp/peers/quectel - ppp)

asyncmap 0 # (from /etc/ppp/options)

Icp - echo- failure 4 # (from /etc/ppp/options)

Icp - echo-interval 30 # (from /etc/ppp/options)

hide - password # (from /etc/ppp/peers/quectel - ppp)

novj # (from /etc/ppp/peers/quectel - ppp

novjccomp # (from /etc/ppp/peers/quectel - ppp)

ipcp - accept - local # (from /etc/ppp/peers/quectel - ppp)
ipcp - accept - remote # (from /etc/ppp/peers/quectel - ppp)
ipparam 3gppp # (from /etc/ppp/peers/quectel - ppp)
noipdefault # (from /etc/ppp/peers/quectel

ipcp - max failure 30 # (from /etc/ppp/peers/quectel - ppp)
defaultroute # (from /etc/ppp/peers/quectel

usepeerdns # (from /etc/ppp/peers/quectel

noccp # (from /etc/ppp/peers/quectel

noipx # (from /etc/ppp/options)

abort on (BUSY)

abort on (NO CARRIER)

abort on (NO DIALTONE)

abort on (ERROR)

abort on (NO ANSWER)

timeout set to 30 seconds

send (AT"M)

expect (OK)

AT MM

OK

send (ATEO"M)
expect (OK)
"M

ATEO"M"M
OK

send (ATI;+CSUB;+CSQ;+CPIN?;+COPS?;+CGREG?;&D2"M)
expect (OK)
M

M

QuectelM

EC25"M

Revision: EC25EUXGAR08A17M1G"M
M

SubEdition: VO1"M

M

+CSQ: 31,99"M

"M

+CPIN: READYM

A

+COPS: 0,0,"CHINA MOBILE",7"M
M

+CGREG: 0,1"M

A

OK
-- gotit
send (AT+CGDCONT=1,"IP","3gnet",,0,0"M)
expect (OK)
"M

send (ATD*99#"M)
expect (CONNECT)
M

‘M
CONNECT
-- gotit

Script chat -s -v -f/etc/ppp/peers/quectel - chat - connect finished (pid 2555), status = 0x0

Serial connection established.

using channel 1

Using interface ppp0

Connect: ppp0 < -- > /dev/ttyUSB3

sent [LCP ConfReq id=0x1 <asyncmap 0x0> <magic 0x6ff22c2e> <pcomp> <accomp>]

rcvd [LCP ConfReq  id=0x0 <asyncmap 0x0> <auth chap MD5> <magic 0x3b1465ce> <pcomp> <accomp>]
sent [LCP ConfAck id=0x0 <asyncmap 0x0> <auth chap MD5> <magic 0x3b1465ce> <pcomp> <accomp>]
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Step Qheck the status of the

root@linaro - alip:/# ifconfig ppp0

pppO: flags=4305<UP,POINTOPOINT,RUNNING,NOARP,MULTICAST> mtu 1500
inet 10.3.92.218 netmask 255.255.255.255 destination 10.64.64.64
ppp txqueuelen 3 (Point - to - Point Protocol)

RX packets 47 bytes 3882 (3.7 KiB)

RX errors O dropped 0 overruns O frame O

TX packets 57 bytes 3624 (3.5 KiB)

TX errors 0 dropped 0 overruns O carrier O collisions 0

net wor k interf

St ede8he PPP connection

root@linaro - alip:/# ping - | ppp0 www.armdesigner.com
PING www.armdesigner.com (67.222.54.196) from 10.3.92.218 ppp0: 56(84) bytes of data.

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=1 ttI=49 time=318 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): i _seq=2 ttI=49 time=276 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=3 ttI=49 time=557 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=4 ttI=49 time=517 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=. i
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=6 ttl=49 time=445 ms
"C

www.armdesigner.com ping statistics -
6 packets transmitted, 6 received, 0% packet loss, time 5000ms
rtt min/avg/max/mdev = 276.468/431.782/557.435/101.977 ms

6.7. 2 GPS Test

St apyeri fy whether /dev/ttyUSB3 1is

process

root@linaro - alip:/# Isof /dev/ttyUSB3
COMMAND PID USER FD TYPE DEVICE SIZE/OFF NODE NAME
pppd 2324 root 10u CHR 188,3 0t0 584 /dev/ttyUSB3

root@linaro - alip:/# kill -9 2324
root@linaro - alip:/#
[1]+ Killed pppd call quectel - ppp

current

St d&p Enabl e GPS functionality.

St @&p Read GPS dat a.
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root@linaro - alip:/# echo
root@linaro - alip:/# cat /dev/ttyUSB1
$GPVTG,,T,,M,,N,,K,N*2C

$GPGSA AL, im0 *32
$GPGGA,,,,,,0,,1,11 *66

$GPRMC,,V,, 115111 N,V*29
$GPVTG,,T,,M,,N,,K,N*2C
$GPGSA AL, *32
$GPGGA,,,,,,0,,1111, *66

$GPRMC,,V, 1111011 N,V*29

$GPVTG,,T, M, N,,

K,N*2C
$GPGSA AL, i *32
$GPGGA,,,,,,0,,1,111 W)
$GPRMC,,V,, 1111010 N,V*29
$GPVTG,, T, M,,N, K,N*2C
$GPGSAA,L,, 11732
$GPGGA,,,,,,0,,1,111 W)
$GPRMC,,V,,,,,, ..., N,V*29
$GPVTG,,T, M,,N, K,N*2C
$GPGSAA,L,, 11732
$GPGGA,,,,,,0,111110 *66
$GPRMC,,V,, .11, N,V*29
$GPVTG,,T, M,,N, K,N*2C
$GPGSA AL, i *32
$GPGGA, ,*66
$GPRMC,,V,, .11, N,V*29

$GPVTG,,T, M,,N, K,N*2C

6.8SD Car d

-e "AT+QGPSAlr\ n" > /dev/ttyUSB2

Stdp I nsert the micro SD card i
Micro SD

Stepfter inserting the SD card,

on dérxekt op. Users need to click

34
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¥ Applications =[] 8788-1D12 - Thunar

linar

| CAPXD

01:36

[l 8788-1D12 - Thunar
File Edit View Go Bookmarks Help
{ > A @ P imediainaro/8788-1012/

Places
- Computer

figy linaro
P Desktop n
File System i Trash [

Devices

2 File System
n M 63 GB Volume &

R

fle— = A

Audiobooks €m3588s

=

Documents Download LinuxiGeg

25 folders | 35 files: 11.0 GiB (11788611229 bytes) | Free space...

HEEsxmM

69SATA

The SATA on Debian 12 only supports the ext

Stefohnestthhand, stahean ppaveer on

SATA cable
SATA2 SATAD

Stepf2the SATA devecegins zeudccasnsiolbhywill a

Users can c¢click the icon to access the SATA

35



ﬁ BOARDCON

uEmbeddedDesign Customi ze the e mb &arded

¥ Applications = [*] 0BDB-0AOD - Thunar

RO CRG% lina

i 0BDB-0AOD - Thunar
File Edit View Go Bookmarks Help

< > N\ 0 P /media/linaro/0BDB-0AOD/

Places
- Computer

iy linaro
Android Audiobooks

P Desktop
‘E Trash [ _ _m—
HESEE N Devices

& File System Documents Download LOST.DIR Movies

n _— Em— e

ome

Music Notifications Pictures Podcasts

B

Recordings Ringtones

14 folders | Free space: 119.2 GiB

HEEba M

Not e: | f devices that are not in ext4 form

board. Afttehme ffoirlmad to mpge hma de,nwiscop puloesds ebepr o

with caution.

6.1 T amer a

TheB&568 Debi asnulp2p osrytsst esm mul t aneouk0 OCR VI ew
cameCa@asnect the camera to the devel opment b

12v power supply to the camera

- m BNC Male

AHD camera
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StePrkview .separately

# gst - launch - 1.0 v4l2src device=/dev/video3 ! video/x -

raw,format=NV16,width=1920,height=1080, framerate=25/1 ! Xxvimagesink
# gst - launch - 1.0 v4l2src device=/dev/video 2 lvideo/x -
raw,format=NV16,width=1920,height=1080, framerate=25/1 ! xvimagesink
# gst - launch - 1.0 v4l2src device=/dev/video 1 !video/x -
raw,format=NV16,width=1920,height=1080, framerate=25/1 ! xvimagesink
# gst - launch - 1.0 v4l2src device=/dev/video 0 !video/x -
raw,format=NV16,width=1920,height=1080, framerate=25/1 ! xvimagesink

root@linaro - alip:/# gst  -launch -1.0 v4l2src device=/dev/video3 ! video/x
raw,format=NV16,width=1920,height=1080, framerate=25/1 ! xvimagesink

Setting pipeline to PAUSED ...

Using mplane plugin for capture

Pipeline is live and does not need PREROLL ...

Pipeline is PREROLLED ...

Setting pipeline to PLAYING ...

New clock: GstSystemClock

[ 1050.630433] [drm] only support 1 gamma

[ 1050.715834] rkcif_mipi_lvds: stream[3] start streaming

[ 1050.719255] rkcif_mipi_lvds: Allocate dummy buffer, size: 0x003f5000

[ 1050.719415] rockchip -mipi - ¢csi2 mipi - csi2: stream on, src_sd: 0000000069cf5970, sd_name:rockchip
dphy0

[ 1050.719444] rockchip - mipi - csi2 mipi - csi2: stream ON

[ 1050.719550] rockchip - csi2 - dphyO0: dphyO, data_rate_mbps 594

[ 1050.719626] rockchip - csi2 - dphy csi2 - dphyO: csi2_dphy_s_stream stream on:1, dphyO, ret 0
[ 1050.720863] techpoint 2 : detect channel 0 is not supported, default 1080P_25

[ 1050.721631] techpoint 2 : set channel 0 1080P_25

[ 1050.761534] techpoint 2 : detect channel 1 is not supported, default 1080P_25

[ 1050.762786] techpoint 2 : set channel 1 1080P_25

[ 1050.801340] techpoint 2 : detect channel 2 is not supported, default 1080P_25

[ 1050.802375] techpoint 2 : set channel 2 1080P_25

[ 1050.841413] techpoint 2 : detect channel 3 1080P_25

[ 1050.842314] techpoint 2 : set channel 3 1080P_25

[ 1050.891815] (0xfdfb0000)MIPI_CSI2 ERR1:0xd00 (f_seq,vc: 0 2 3)

[ 1050.891883] (0xfdfb0O000)MIPI_CSI2 ERR1:0x200 (f_seq,vc: 1)

[ 1050.894514] (0xfdfb0000)MIPI_CSI2 ERR1:0x4000ccO0 (fs/fe mis,vc: 2 3) (f_seq,vc: 2 3) (cre,vc: 2)
[ 1050.894612] (0xfdfb0000)MIPI_CSI2 ERR1:0x110 (fs/fe mis,vc: 0) (f_seq,vc: 0)

[ 1050.895894] (0xfdfb0O000)MIPI_CSI2 ERR1:0x200 (f_seq,vc: 1)

Redistribute latency...

0:00:14.4 / 99:99:99.

Preview the effect drawing separately
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Xooroton L N @ 0 PTG

gst-launch-1.0 C T ]

= 2 | s ',__ ; " i &
SPID/GPIO A 701/6710 "

‘ _:j

SPIZ/GPIO
Connect|PiGr de/Pi n Name Pin Nu
SPI O/ GP|1 SPI O_MI/S@I1 @2 DO [88
SPI 0O/ GP|2 SPI 0O_MOSI M1/ GP1/89
SPI 2/ GP|2 SPI 2_MOSI _M1/ GPI1{94
SPI 2/ GP|3 SPI 2 _MISO_M1/GPI1/95
PDM/ GPI1|1 PDM_CLKO_MO/ GPI 38
PDM/ GP1|2 PDM_SDI 1_MO_ADC/{42
PDM/ GP1/|3 PDM_SDI 2_ MO _ADC/|l41
PDM/ GPI1|4 PDM_SDI 3_MO_ADC/|40
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711 P5PTest

Stephbrt ci
St eiex2cutst

rcuit MI SO_M1 and MOSI
tdegriitdgeg v @ s(pitdeesvt2 . 0 _t est

Aspidev@.oO rtes ptohRld@ t.ioc ¢ he

Aspi devzolrtesptonds t.o the SPIl2 devi

AThe foll owd

# spidev0.0_test

root@linaro - alip:/# spidev0.0_test
spi mode: 0x0

bits per word: 8

max speed: 500000 Hz (500 kHz)

Mg testexyasmel e.

TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FO 0D

@)
RX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FO 0D

eeee @, [

AThe foll owd

# spidev 2.0_test

root@linaro - alip:/#  spidev2.0_test
spi mode: 0x0

bits per word: 8

max speed: 500000 Hz (500 kHz)

Rlgs testexasms| e.

TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FO 0D

@)
RX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FO 0D
[ [

1 PGPI De s

The PDM/ GPI

Execute the

t

O connector can only be

foll owGRIgOL oMmBnands t o

39
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# echo 38 > /sys/class/gpio/export

# echo out > /sys/class/gpio/gpio 38/direction
# echo 0 > /sys/class/gpio/gpio 38/value

# cat /sys/class/gpio/gpio 38/value

# echo 1 > /sys/class/gpio/gpio 38/value

# cat /sys/class/gpio/gpio 38/value

# echo 38 > /sys/class/gpio/unexport

root@linaro - alip:/#  echo 38 > /sys/class/gpio/export
root@linaro - alip:/#  echo out > /sys/class/gpio/gpio38/direction
root@linaro -alip:/#  echo 0 > /sys/class/gpio/gpio38/value
root@linaro - alip:/#  cat/sys/class/gpio/gpio38/value

0

root@linaro -alip:/#  echo 1 > /sys/class/gpio/gpio38/value
root@linaro - alip:/#  cat/sys/class/gpio/gpio38/value

1

root@linaro - alip:/#  echo 38 > /sys/class/gpio/unexport

Ot her GPI O pins casname commamwd )] edussimyg ¢ha
of the GPI O

6. ARS 4 8 5

— anr o o .
Y {  — Vo e o\ 7/ A A B GND
@-'@ - | 4 AT eee

=8 ‘ — | ke — | .

RS485
Step Aslshown in the diagr anoolc anon etchte. tdheev eR 4

‘RS485 Adapter:

B A GNnD |
B

o
o
i‘c_flq‘uo

B A GnD %
Board
_________________ USB-to-RS485 Adapter PC
St ee®p2n the corresponding serial terminal,

andet the fbdawhde rRHB4AE8 50 t.est t ool to 115200
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serial-coms - SecureCRT = [m] X serial-com3 (3) - SecureCRT - =] X

File Edit View Options Transfer Seript Tools Window Help File Edit View Options Transfer Script Tools Window Help

£ F 3 Enterhost<AteR- || D BE Tl ? £ 2 Enerhost<ARe | D | S| k@ T ? .
.| ¥ serial-coms @b, | o serial-com3 @) E a4
il[s=3

] =0 :

[T " 31.314520] of_dma_request_slave_channel: dma-names property of node °/serial |F

& ||@Fe6b0000" missing or empt 2

% ||[  31.314575] dw-apb-uart fe6b0000.serial: failed to request DMA, use interrupt |3

mode

AC

root@linaro-alip:/# com /dev/ttyS7 115200 8 0 1
Enrt = /dev/ttys7

audrate = 115200

cs

-8
e =0 Port: Serial-COM3
stopb = 1
aa
Ac
AC
root@linaro-alip:/# 1s
bin  home mnt rockchip-test sha256sum.README ~sys usr
boot info oem root sha2565um. txt system var
data 1ib opt run spidev0.0_test o vendor
dev  Tlostsfound proc shin spidev2.0 test  udisk
etc  media Fecord.wav _sdcard srv userdata |
root@linaro-alip:/# com /dev/ttys7 115200 8 0 1
Ready Serial: COMS, 1500000 24, 48 24 Rows, 80 Cols  Xterm CAP NUM .| Ready Serial: COM3, 115200 1, 1 24 Rows,B0Cols  Xterm CAP NUM

StefEx&cute the following command ioonn tahned b o &

reception. functionality

# com /dev/ttyS 7 11520080 1

serial-comS5 - SecureCRT — a X serial-com3 (3) - SecureCRT - o X
File Edit View Options Transfer Script Tools Window Help File Edit View Options Transfer Script Tools Window Help
i F P Enerhost<aliR: RS Ba T2 £ F 3 Enerhost<AlieR- |} Q| B@ T|? .
1| + serial-coms | 4 b || o serial-com3 @) B 4 >
4 [rEcv=d i |[BecderghigkTmn
3 [[RECV: S i
= RECV: a =
B [||rECv: d B
& ||rECV: 2 =
4 ||RECV: S5 i
RECV: d

AC
root@linaro-alip:/# com /dev/ttys7 115200 8 0 1
ort = /dev/ttys7

audrate = 115200

s =

parity = 0

stopb = 1

abcdefghi jkTmn

RECV:

3
A
MO N

Ready Serial: COMS, 1500000 24, 1 24 Rows, 80 Cols  Xterm CAP NUM Ready Serial: COM3, 115200 1, 1 24 Rows, 80 Cols  Xterm CAP NUM

re
e

Stefohne CANtelset t ool to the board as shown

p— USB-CAN -] »
]

USB-to-CAN Adapter PC

he CAN test sof 6@@NDe0and set t he L
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1 [} serial-coms - SecureCRT - o x . & cangaroo(T) - o x
File Edit View Options Transfer Seript Teols Window Help File [Measurement] Trace Window Help
of < > &= "
F O ¢ Enterhost <AltR: 08l *a?l? Tinestamps: (dolta v ||l aggragsta by 0 (] cnto sorell

| « serial-com5 E 4 b by

a ~ | Timestamp Channel Rx/Tx CAN ID Sender Name

8 10.854454] TtyFlQ TLyF1Q0: Tty port_close start: tty->Count — 1 port count

3

2 |||rootelinaro-alip:/# [ 13. 92307;] mckcmp vop2 fe040000.vop: [drm:vop2_crtc_ato @ Measurement Sctup ? x

£ [|mic_disable] crec aromic disable

18 [| Ly 13-9723951 rockehip-vop2 fe 545000 v vop: [drm:vop2 crec_atomic_enable] update

% |||ode to 3840x2160p60, type: O(if:HDMIO, flag:0x0) for vpO dclk: 533250000 ~ Network 1 Driver CandleAPT

| 13.972588] rnckcmp van femmmu vop: [drm:vop2_crtc_atomic_enable] set dclk v interfaces (2)
vnpﬂ To 533250000, get 5 Interface candled

10(115013] dwhdmi - rnckcmp £20a0000. hdwi: Rate 533250000 missing; compute N d Interface Details:  \\7\usbiivid 150830
Can Dat:
YA 2080921 rockchip-vop2 e040000.vop: [drm:vop2_crrc_atomic disablel crec at an batabases
omic disable v Bitrate
[ 14. 259544] r'u(k(mp vop2 Te040000. vn[lx [drm:vop2_crtc_atomic_enable] update m
ode To 3840x2160p60, Type: O(if:HDMIO, ag 0x0) for vpo dclk: 533250000 Sangle Point 8r.8%

¢ lc ;2597381 rockehip-vopz Fe040000. vop:  [drm:vop2_crrc_atomic_enable] set dclk
_vop0 to 53325 get 5
[ 14.295240] dwhdmi- ru(k(mp £e0a0000. hdwi: Rate 533250000 missing; compute N d CasFD Bitrate

amically
{n 14.49771;] [drm] nndy support 1 gamma T CarFD SamplePoint
[ 15.547809] Free"lg 0go_memory: 1384K
[ 15.829931] dwhdmri- ru(k(mp Fe0a0000. hdwi: Rate 533250000 missing; compute N d Time
ica n
!f" 15. 830505] dwhdmi-rockchip fe0a0000. hdwi: Rate 533250000 missing; compute N d e configured by op g
ca =
o gs.ﬁzaaﬁ] dwhdmi -rockchip fe0a0000.hdwi: Rate 533250000 missing; compute N d O Listen only mode |8
cally "
!f" 15.?%3665] dwhdmi-rockchip fe0a0000.hdwi: Rate 533250000 missing; compute N d OneShet nods
a " .

‘ ’f" 19.547792] platform mtd_vendor_storage: deferred probe pending Trlpil Sl
rootelinaro-. alip:/# AC 7dd Metnork Renove Fetvork @ CsntoRestart on v
root€linaro-alip:/# AC |

| ||rootelinaro-alip:/#

|

|Ready Serial: COMS, 1500000 33, 21 33 Rows, 81 Cols  Xterm CAP NUM Trace

Stex£fodfigure and act,

vsaettet itnhge tChAeN bniettrwaot rek

#ip link set can0 down
#ip link set can0 type can bitrate 500000

#ip link set can0 up

St efodfi gure CAN as t

he

recei

ver.

# candump can0O

serial-com5 - SecureCRT — O X @ cangaroo*
Fle Edit View Options Transfer Script Tools Window Help Fle Measurement Trace Window Help
£ £ <Alt+R> A
£ § O (P Enterhost <Alt+R [ S a?|? Timestanps: delts v | @ azmegate by I | auto sorcll
" | o serial-coms '
% Timestamp Chennel Ra/Tx CAN ID Sender Name
4 [vop0 to 533250000, get 533250000
g |T _ 14.109561] dwhdmi—rockchip Te0a0000. hdwi: Rate 533250000 missing; compute N d
cally
| T 3084121 rn(k(h1p vop2 fe040000.vop: [drm:vop?_crtc_atomic_disable] crtc at
& ||omic_disable
% [ 2™ “18"360030)" rockchip-vop2 Fe040000. vop: [drm:vop2 crtc_atomic_enable] update
—l||ode to 3840x2160p60, type: O(if:HDMIO, flag:0x0) for vp0 dclk: 533250000
[, 143611421 rockchip- vop2 Fe020000 vop: *[drm:vop2_crtc_atomic_enable] set dclk
_vop0 to 533250000, g 250000
[ 14. sm;aus] dwhdmi rn(k(h1p Fe0a0000. hdwi : Rate 533250000 missing; compute N d
ically
¥ 14 soks26] [dra] only support 1 gama
[ 15.676443] Freeing 0go_memory: 1384K
[ 15.929509] dwhdmi rnck(mp Fe0a0000. hdwi = Rate 533250000 missing; compute N d
ically
Y "157930124] dwhdrirockchip Te0a0000. hdmi: Rate 533250000 missing; compute N d |
ically
Y "157935343] dwhdi rockchip Te0a0000.hdmi: Rate 533250000 missing; compute N d
icall Lo B % Transnit Vien 8 x
T 15.933104] dwhdmwi-rockchip fe0a0000. hdwi: Rate 533250000 missing; compute N d _
amica . Time Level Message s e Payload
19.804761] platform mrd_vendor_storage: deferred probe pending .
11:19:00 info Send [00000..| oo
root@linaro-alip: /# 1p link set can0 down 19 infe i .
rootelinaro-ali Tink set can0 type can bitrare 500000 111907 e Starting meas,
[ 31.032594] rnck(mp canfd fe590000.can can0: bitrate error 0.3% 11:19:07 info Listening on [ Extended T [JBTR [ Evvor Eram:
root@linaro-alip:/# ip link set can0 up 11:19:08 info Send [00 00 0..,
E( 34.219774] IPV6: ADDRCONF(NETDEV_CHANGE): can0O: 1ink becomes ready 111915 info Send [00 00 0.
[’ Send Repeat 1000 (5] ms KL values arel
00 00 00 00 00 00 00 00 send Zept] 100 ] =
00 00 00 00 00 00 00 00 |
Serial: COMS, 1500000 33, 1 Trace

St exoldf i gur e sCANNd ears. t

# cansend can0 729#DEADBEEF
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serial-com$ - SecureCRT - o X &

File Edit View Opfions Transfer Script Teols Window Help

i d = It+R> el o ? @ Tinestanps: |delta v | [ ageregate by ID | | auto seroll
 serial-coms B 4P
naro-a
naro-a

naro-a
naro-a

Tinestamp Channel Rx/Tx CAN 1D Sender Name

send can0 729#DEADBEEFAC candled x

JazewRy wotssag

Log & X Transnit Vien & x

Time Level Message Addras: ore Payload

ARRRRRAAARRRARAAAARARAAARAA
5

11:22:41 info Starting meas..| g /2 0 o o o0 00 00 00 oo

naro-alip:/# 1s 11:22:41 info Listening on i... — 1 2 3 £ 85 8 71 &®

home mnt rockchip-test sha256sum.README sys usr 9 . i B 8 f 575 v B

root sha256sum. txt system var [ Extended I0 [JETR [ Error Fram

opt run spidev0.0_test mp vendor
roc sbin spidev2.0_test udisk

record.wav sdcard STV userdata

iarserd can0| 72 9#DEADBEEF

1 Ready Serial: COMS, 1500000 33, 21 33Rows, 81 Cols  Xterm CAP NUM Trace

6. AUART

3end Repeat 1000 |2 mz ALl values ars Send Sinle

n
root@linaro-alip

St d&p Short circuildARIX and TX pins of

RS232_4
[ ] [}

RS232_3

® GND
= 3.3V
® TX

UART UART
8 5

St eirRS23ARest .

# com /dev/ttyS4 115200 8 0 1

root@linaro - alip:/# com /dev/ttyS4 115200 8 0 1
port = /dev/ttyS4

baudrate = 115200

cs=8

parity =0

RECV: 123456

St 8&p RS 2t3e2s t3.
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root@linaro - alip:/# com /dev/ttyS3 115200 8 0 1
port = /dev/ttyS3
baudrate = 115200

cs=8
parity =0

stopb = asdsad
RECV: asdsad
hhhhhh
RECV: hhhhhh
123456
RECV: 123456

St &pJ ARSIt e st

root@linaro - alip:/# com /dev/ttyS5 115200 8 0 1
port = /dev/ttyS5

baudrate = 115200

cs=8

parity =0

stopb =1

abcdefg

RECV: abcdefg

1234567890

RECV: 1234567890

St & ARS8t est

root@linaro - alip:/# com /dev/ttyS8 115200 8 0 1
port = /dev/ttyS8

baudrate = 115200

cs=8

parity =0

stopb =1

qwerrty

RECV: qwerrty
asdfgh

RECV: asdfgh
0987654321
RECV: 0987654321

6. ART C

St d&p I nstallbatthheercyai n cel |
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— B -
——-':4 L —2;
i BT .
:ﬂ' Frat oy )
SUN. = ¥ “—
o e e "’i 5 eels CR1220

St &bet the system ti me.

# date -s"202 5-04-28 14:45:30"

St & Write the system time to the hardware

# hwclock -w

St d&p Display the current hardware cl ock ti

# hwclock

root@linaro - alip:/# date -s "2025-04- 28 14:45:30"
Mon Apr 28 14:45:30 UTC 2025

root@linaro - alip:/# hwclock -w

root@linaro - alip:/# hwclock

2025- 04- 28 14:45:37.403754+00:00

root@linaro - alip:/# hwclock

2025- 04- 28 14:45:44.180372+00:00

root@linaro - alip:/# hwclock

2025- 04- 28 14:45:55.290597+00:00

St &pfPower of f, after a period of time to t
time is saved.

root@linaro - alip:/# hwclock
2025- 04- 28 14:46:50.297448+00:00
root@linaro - alip:/# hwclock
2025- 04- 28 14:46:56.148048+00:00

root@linaro - alip:/# hwclock
2025- 04- 28 14:47:01.630869+00:00

6.1 Vi F | & Bl uet oot h

To uski Wnd Bluetooth functions properly,
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WiFi& Bluetooth

Antenna WiFi Antenna

Due to har dwWiFieBTcamnboat bensised WBSENTGt aneou:
Therefore, during tWeE Bldocees at kgadiemg st
connecUS®MGef di s clonndn enchteend .t he Wy BTWLSB i s usi

OTGannot be connected either

6.1 6 Wi Fi

StdpClick the network icon in the top right
"Avail abl eojNteitavmrtke "vi ew the |ist of availa
¥ Applications = - I g 9 D) znzlaosgza linar

ETHERNET NETWORK
Wi-FI NETWORKS
Boardcon A Available networks

Connect to Hidden Wi-Fi Netkd(.,.
Create New Wi-Fi Network...

DIRECT-4A-HP Laser 136w
JSC-2.4G

VPN Connections
LYB-2.4G

SZGX

File System

Home

HaEED
St @p Select the SSIDnfertaovmmrtkise alnidstenaferav diel
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 Applications = Wi-Fi Network Authenti... - .) 6 4) ZUZLSS %‘2"23 linar(

. Wi-Fi Network Authentication Required

File System Authentication required by Wi-Fi network

ome

Passwords or encryption keys are required to access the Wi-
Fi network “Boardcon”.

Password 0000000000000000

Show password

Cancel Connect

HEES

StefAf3er the Wi Fi successfully connects to
correspondingscbonactnonhhsetabp right corner

€ Applications = - il 9 PP 202155%:25 iinar

File System

HaEESa

St eeysers can test networ k ceinnnebcrtoiwsietry ours ivn

it ghrohe foll owing command met hod.

AQ)View network interface information.

a7
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# ifconfig

wixc8fe0f022f36: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
i 51 netmask 255.255.255.0 broadcast 192.168.0.255
inet6 fe80::c7dd:2f1c:27a6:456f prefixlen 64 scopeid 0x20<link>
ether c8:fe:0f:02:2f:36 txqueuelen 1000 (Ethernet)

RX packets 444 bytes 55695 (54.3 KiB)

RX errors 0 dropped 42 overruns O frame 0

TX packets 121 bytes 14240 (13.9 KiB)

TX errors 0 dropped 0 overruns O carrier 0 collisions 0

(2)Net wor k connection test

#ping -1 wixc8fe0f022f36  www.armdesigner.com

root@linaro - alip:/# ping - | wixc8fe0f022f36 www.armdesigner.com

PING www.armdesigner.com (67.222.54.196) from 192.168.0.51 wixc8fe0f022f36: 56(84) bytes of data.
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=1 ttl=48 time=177 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=2 ttl=48 time=177 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=3 ttl=48 time=175 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=4 ttl=48 time=187 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=5 ttI=48 time=182 ms
( ): icmp_seq=6 ttI=48 time=175 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196
A
C
---  www.armdesigner.com ping statistics
6 packets transmitted, 6 received, 0% packet loss, time 5005ms
rtt min/avg/max/mdev = 174.596/178.936/187.147/4.446 ms

6162 Bl uet oot h

St &l i ck the Bl uteotpoortihg hitc ocnorimert hoef t he des

¥ Applications = §) Bluetooth Devices - all © © P lina

9 Bluetooth Devices
Adapter View Help

Q Search o

File System

A\ 4.78 KB 0.00 B/s\/765.00 B 0.00 B/s &

EEEDHxM

St &p he Bluetooth device name is hidden by
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AdaptPrefer>Anomasys . visible

¥ Applications = §) Bluetooth Devices - ] e 4 2259428 jinaro

. e Bluetooth Devices

Adapter Device View Help

Q search o v — 77 send
@ linaro-alip

Preferences

[A\Exit

File System

/A\4.82KB 0.00B/s\1.79KB 0.00B/s & O

¥ Applications = B Bluetooth Adapters

€ Bluetooth Devices - il e 0 2028428 inar

. g Bluetooth Adapters

File System i ok linaro-alip

Visibility Setting
Hidden

O Always visible
Temporarily visible

Name

linaro-alip

EEadsam

St&flick Search to start searching and
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¥ Applications - §) Bluetooth Devices

dif] 0 0 2°%9428 jinaro

e Bluetooth Devices

Adapter View Help
Q Search O  — v#@ Send File
Django

Smartphone
24:1A:E6:6F:82:17

File System

/\9.85 KB 68.50 B/s\/ 12.86 KB 182.67 B/s g

HEEds M
Af ter successful configuration

, Bl uet oot h

directly

6. Vi deo Pl ayback

@A@Yyhe directoirry Vioded hteedtuiindgrosckiept  vi nletohe

root@linaro - alip:/# Is /rockchip - test/video/
test_dec -gst.sh test_enc - gst.sh test_gst_video_maxfps.sh

test_dec - mpv.sh test_gst_multivideo.sh video_stresstest.sh
test_dec - parole.sh test_gst_video.sh  video_test.sh
test_dec -qt.sh test gst video_fps.sh

Simply execute the script

root@linaro - alip:/rockchip - test/video# ./test_gst_video.sh

Setting  pipeline to PAUSED ...

Pipeline is PREROLLING ...

Redistribute latency...

mpp[2852]: mpp_info: mpp version: 48962a10 author: Hongjin Li 2024 - 09- 19 fix[avsd]: Fix attach dev error
issue

mpp[2852]: mpp_info: mpp version: 48962a10 author: Hongjin Li 2024 - 09- 19 fix[avsd]: Fix attach dev error
issue

mpp[2852]: mpp_info: mpp version: 48962a10 author: Hongjin Li 2024 - 09- 19 fix[avsd]: Fix attach dev error
issue

mpp[2852]: mpp: unable to create enc vp8 for soc rk3568 unsupported

mpp[2852]: mpp_info: mpp version: 48962a10 author: Hongjin Li- 2024 - 09- 19 fix[avsd]: Fix attach dev error
issue

mpp[2852]: mpp_info: mpp version: 48962a10 author: Hongjin Li 2024 - 09- 19 fix[avsd]: Fix attach dev error
issue

Redistribute latency...

mpp[2852]: h264d_api: is_avcC=1

Pipeline is PREROLLED ...0 %)

Prerolled, waiting for async message to finish...

Setting pipeline to PLAYING ...

New clock: GstSystemClock

Redistribute latency...

0:00:02.3 / 0:00:29.5 (7.9 %)
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¥ Applications = [ gst-launch-1.0

Customi ze the e mb &arded

B Screenshot

= e @ 22822 linaro
gst-launch-1.0

A - OX

(2P ay the video

using Google Chr ome.
AGoogl e

Chppomet s video

playback up to 4K
foll dwicoegi ng

f or mat s: VPS8,

H. 264, H. 265, VF

AHowever, it is only compatible with certai

St &pel ect ftihlee-pvlitdcehoht A Opeah Wo s & Ot Re.r

Appl i
3 Applications =P 4KP30 - Thunar u
h 4KP30 - Thunar

A - O X
File Edit View Go Bookmarks Help

{ > A (@ P /mediaflinaro/5488-0CF6/video/4kP30/
Places
- Computer
iy linaro
) Desktop
i Trash
. Set Default Application...
Devices
N Send To
File System
=2 o Cut
120 GB Volume
e = Copy
~ 62GB\Volume & ]

'@ Move to Trash
Rename...

Properties...

Choose another application with which to open the selected file

St e&pFi cdr omi um iBmotwserl i st ki Gpeetnedc pl iaty, t @ed ve
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# Applications = [*] 4KP30 - Thunar E

= 4KP30 - Thunar A - O X

Open With A O

t Open 4K30P-BLACKPINK-DDU-DU_DDU-DU.mp4 and other files of type "MPEG-4 video" with:

&, Appearance

Q, Application Finder
@ Bluetooth Adapters
e) Bluetooth Manager
5 Bulk Rename

=
o Cheese

ochmmlum Browser
& color Profiles

0 Create Launcher on the panel

B o<ttt Appications
I Deskton
} Use a custom command:

Use as default for this kind of file

Cancel Opuip

% Applications = ] 4KP30 - Thunar & 4K30P-BLACKPINK-DDU o0 ® B ¢ 2357 linaro

—

v @ 4K30P-BLACKPINK-DD @ x | +

¢ @ File /media/linaro/5488-0CF6/video/4KP30/4K30P-BLACKPINK-DDU-DU_DDU-DU.mp4

(V)se t-phleeidyg@tcommand to play the v

Execute the following command to
According to the plane number, you
# cat /sys/kernel/debug/dri/O/state | grep "plane \["

root@linaro - alip:/# cat /sys/kernel/debug/dri/O/state | grep "plane
plane[56]: Smartl - win0
plane[72]: Clusterl - win0

plane[96]: Smart0 - win0
plane[112]: Cluster0 - win0
plane[136]: Esmartl - win0

\Y

deo.

. C

plane[152]: Esmart0 - win0

The

ew

an

t he

spec

ClwisntOe rpOl ane i s configured tdhplkamassoci

number of -wihneO CdluasnteeriOs 112
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Execute the foll owWk @ MPP4Mmmfalinfdedti asnpptlalyy a 4

# export GST_MPP_VIDEODEC_DEFAULT_ARM_AFBC=1
# gst-play -1.0 -- flags=3 -- videosink="kmssink plane -id= 112" /AKP60 -existmp4  --

audiosink="alsasink device=hw:0,0"

Command explanati on:

Aexport GST_MPP_VI DEODEC _DBFAWNLAFBRM_AFBC=1
A-videosink="kmnmsi8aSpke cp f a es Whiheh pdamebe viewedcausing t he
/| sys/ kernel / debug\fdri/ 0/ state | grep "plane

NiKPe®i stT.hrepdmedi a file path to be played.
Aaudiosink="al sasiSike diefvii ¢se =thhwe 0adi o output device as hw

root@linaro - alip:/# export GST_MPP_VIDEODEC_DEFAULT_ARM_AFBC=1

root@linaro - alip:/#gst -play -1.0 -- flags=3 -- videosink="kmssink plane  -id=112" /userdata/4KP60 - exist.mp4
- audiosink="alsasink device=hw:0,0"

Press 'k’ to see a list of keyboard shortcuts.

Now playing /userdata/4KP60 - exist.mp4

Redistribute latency...

Redistribute latency...

WARNING No volume control found

WARNING debug information: ../gst/playback/gstplaysink.c(2908): gen_audio_chain
/GstPlayBin:playbin/GstPlaySink:playsink:

Volume/mute is not available

Redistribute latency...

Redistribute latency...

Redistribute latency...

0:00:06.3 / 0:04:01.9

Notsers can run the following command to

N

screen to thehdDMIf scirseyesng/ atfeft/tderm/ e xedcwut i ng

command, the LVDS s &xeentwi thebéodrhndmwmehdegotb

video will be displayed on the HDMI screen.
# export GST_MPP_VIDEODEC_DEFAULT _ARM_AFBC=1

# gst-play -1.0 -- flags=3 -- videosink="kmssink plane -id=1 52" /4KP60 - exist.mp4 --

audiosink="alsasink device=hw:0,0"
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6. &S SD

PR SIS SIITES ™ |

St &p Power off

St fonnklc? &S0 ce

St &P ower on

St e:Click the icon to access the M.2 SEP v i, an& the M.2 SSle v iwdll e

automatically mounted

% Applications = ] 02FA-1315 - Thunar | 5 4 2°%3942° linaro

02FA-1315 - Thunar

. A (1) P /mediaflinaro/02FA-1315/

File System Places - [ [
- Computer

fay linaro
n ) Desktop Alarms Android Audiobooks
ome b Trash _ [ [

Devices

File System

B 512 GB Volume

Documents Download

[l ]
512 GB
Volume

LOST.DIR Movies

=

Notifications Pictures Pogcasts

914374

N o t Tee SBC358 Debianl2system supports only the M.2 S8B v iincex4 format.
If the M.2 SSDde v iircuse is etx4, do not execute this command. Otheraise, c ut e
the following command to format the M.2 SSD deyvite files on thevl.2 SSDdevice

will be permanently lost
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# mke2fs -text4 /dev/ nvmeOnlpl

6. 19 IR

IR
StegEnhbRedebugging print

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

St&p Using the infrared Rretoée el Romeceilveo
t heclhaw Itahge

root@linaro - alip:/# [ 133.267831] USERCODE=0x234
[ 133.290233] RMC_GETDATA=50

[ 133.435742] USERCODE=0x234

[ 133.459240] RMC_GETDATA=70

[ 134.581683] USERCODE=0x23c

[ 134.604091] RMC_GETDATA=50

[ 134.749682] USERCODE=0x23c

[ 134.773136] RMC_GETDATA=70
[ 135.081856] USERCODE=0x33c

[ 135.104167] RMC_GETDATA=50

[ 135.251879] USERCODE=0x33c

[ 135.275379] RMC_GETDATA=70

[ 135.693020] USERCODE=0x23c

[ 135.715422] RMC_GETDATA=50

[ 135.860934] USERCODE=0x23c

[ 135.884471] RMC_GETDATA=70

/7. Bul Tdsbot

7.1 Seri al Ter mi nal

® GND
® TX
® RX
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Connect the board and PC witthe W®eB m$ erail alwi d d
boonf or Matei @dref aullth Ob0aAOUWOdDr at e i s

@ serial-coms - SecureCRT = O x

File Edit View Options Transfer Script Tools Window Help

o £ '.__l' ¢? Enter host <Alt+R= | D"j I"‘_‘I "|'| @| ﬁ_ & ?| ? :
+" serial-com5 P

L 5.554915] read descriptors

L 5.554997] read strings

xkbcommon: ERROR: couldn’'t find a compose file for Tlocale "en_us.uTF-8" (mapped
to "en_US.UTF-8")

could not create XKB compose table for Tocale "en_us.uTF-8'. Disabiling compose
xkbcommon: ERROR: couldn't find a Compose file for locale "en_US.UTF-8" (mapped
to "en_us.UTF-8")

could not create XKB compose table for locale '"en_US.UTF-8". Disabiling compose
[ 6.831482] dwc3 fcc00000.ush: device reset

L 6.918546] android_work: sent uevent USB_STATE=CONNECTED

.IéEB'LIBH UOGTEZSS

L 6.955588] android_work: sent uevent USB_STATE=CONFIGURED
L 7.007269] Freeing drm_logo memory: 1384K
AC

root@rk3s68-buildroot: /# [ 15.648639] platform mtd_vendor_storage: deferred pr
obe pending

root@rk3s68-buildroot:/# 1s

bin etc Tinuxrc oem root SYS userdata
busybox.fragment dinfo  lost+found opt run system usr

data 1ib media proc sbin tTmp var

dev 1ib64 mnt rockchip-test sdcard udisk  wvendor

root@rk3s68-buildroot: /#
root@rk3568-buildroot: /#
root@rk3s68-buildroot: /#

Ready Serial: COMS, 1500000 24, 26 24 Rows, B0 Cols  Xterm CAP NUM

7. 2 Displ ay

TheBES5B& i | dyesebem supports dual displays wit
including LVDS and HDMI

The i ®plf&act diagram is as foll ows:
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A 08:38 AM

g © B

08:38 AM

73Heads et

St a&fPl ug the headdget] aicrkt o the heads

Ste&p View sound card.

# cat /proc/asound/cards

root@rk3568 - buildroot:/# cat /proc/asound/cards
0 [rockchipes8388 ]: rockchip -es8388 - rockchip -es8388
rockchip -es8388

1 [rockchiphdmi ]: rockchip -hdmi - rockchip -hdmi
rockchip -hdmi

Step Beadset recording
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# arecord -Dhw:0,0 -fcd record.wav

root@rk3568 - buildroot:/# arecord -Dhw:0,0 -fcd record.wav

Recording WAVE 'record.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo

St eip Heladpeudlkaeyr . audi o

# aplay -Dhw:0,0 record.wav

root@rk3568 - buildroot:/# aplay - Dhw:0,0 record.wav

Playing WAVE 'record.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo

Not e

AWhen the headset is connected, audi o is ou
ASupplementary inst:iructions on audio outoput
# aplay -Dhw:0,0 record.wav /l Headset audio output

# aplay -Dhw:1,0 record.wav //HDMI TX audio output

74USB.Ho st

The USB host can be usedmad ws €JoSBn ecety bdoeawidcse s

flash drives, and other USB peripherals.

The user can identify whether the mounted f
debug | og
AUSB2. 0 printhiigifewddat i on i n
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root@rk3568 - buildroot:/# [ 179.888192] usb 6 -1.3: new high - speed USB device number 6 using ehci
[ 180.023320] usb 6 - 1.3: New USB device found, idVendor=0dd8, idProduct=3b00, bcdDevice= 0.02

[ 180.023472] usb 6 - 1.3: New USB device strings: Mfr=1, Product=2, SerialNumber=3

[ 180.023516] usb 6 - 1.3: Product: OnlyDisk

[ 180.023551] usb 6 - 1.3: Manufacturer: Netac

[ 180.023586] usb 6 - 1.3: SerialNumber: COE8BFA3EC38F796

[ 180.027444] usb  -storage 6 -1.3:1.0: USB Mass Storage device detected

[ 180.031107] scsi host2: ush - storage 6 -1.3:1.0

[ 180.033259] pwm - backlight backlight1: supply power not found, using dummy regulator

[ 181.307619] scsi 2: Direct -Access Netac OnlyDisk 8.01 PQ: 0 ANSI: 6

[ 181.317725] sd 2:0 sdc] 121610240 512 - byte logical blocks: (62.3 GB/58.0 GiB)

[ 181.318968] sd 2:0:0:0: [sdc] Write Protect is off

[ 181.319786] sd 2:0:0:0: [sdc] Write cache: disabled, read cache: enabled, doesn't support DPO or FUA
[ 181.329552] sdc: sd

[ 181.330329] sd 2:0:0:0: [sdc] Attached SCSI removable disk

AUSB3.0 printSumerompragd on i n

root@rk3568 - buildroot:/# [ 150.924867] usb 2 - 1: new SuperSpeed USB device number 2 using xhci
[ 150.956208] usb 2 -1: New USB device found, idVendor=0dd8, idProduct=3b00, bcdDevice= 0.02
[ 150.956320] usb 2 - 1: New USB device strings: Mfr=1, Product=2, SerialNumber=3

[ 150.956362] usb 2 - 1: Product: OnlyDisk

[ 150.956395] usb 2 -1: Manufacturer: Netac

[ 150.956428] usb 2 - 1: SerialNumber: 0A6544CD10427AB2

[ 150.960781] usb  -storage 2 -1:1.0: USB Mass Storage device detected

[ 150.964311] scsi hostl: usb

[ 150.965920] pwm - backlight backlight1: supply power not found, using dummy regulator

[ 152.100051] scsi 1 i -Access Netac OnlyDisk 8.01 PQ: 0 ANSI: 6

[ 152.106459] sd 1:0 sdb] 121610240 512 - byte logical blocks: (62.3 GB/58.0 GiB)

[ 152.107081] sd 1:0:0:0: [sdb] Write Protect is off

[ 152.107443] sd 1:0:0:0: [sdb] Write cache: disabled, read cache: enabled, doesn't support DPO or FUA
[ 152.114714] sdb: sdbl

[ 152.116313] sd 1:0:0:0: [sd b] Attached SCSI removable disk

- platform

After connecting the USB f | asé& edruitwe,t hiet wi

foll owi ng comnaatnhd whoe rvei etwh et hdee vpi c e

# df -h

root@rk3568 - buildroot:/# df -h

Filesystem Size Used Avail Use% Mounted on
/deviroot  5.9G 719M 5.0G 13%/

devtmpfs 967M 8.0K 967M 1% /dev
tmpfs 979M 140K 979M 1% /tmp

tmpfs 979M 332K 979M 1% /run

tmpfs 979M 128K 979M 1% /var/log

tmpfs 979M 0 979M 0% /dev/shm
/dev/immcblkOp7 123M 12M 108M 10% /oem
/dev/immcblkOp8 936M 451M 470M 49% /userdata
/dev/sdal 118G 106G 13G 90% /mnt/udisk

7. BEt her net

St eepo@nect the network.cable to

Ethernet

t he

S

mount
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According to the 1|1 o0g, it can b es usceceens stfhualt

[ 117.315969] rk_gmac - dwmac fe2a0000.ethernet ethO: Link is Up - 1Gbps/Full | - flow control rx/tx

[ 117.316031] IPv6: ADDRCONF(NETDEV_CHANGE): ethO: link becomes ready

St &y¥iew network interface information

# ifconfig eth O

root@rk3568 - buildroot:/# ifconfig ethO
eth0 Link encap:Ethernet HWaddr 7E:C2:07:DB:60:CE
inet addr:192.168.0.83 Bcast:192.168.0.255 Mask:255.255.255.0
inet6 addr: fe80::cf79:2966:9d25:b14c/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:163 errors:0 dropped:40 overruns:0 frame:0
TX packets:11 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:16395 (16.0 KiB) TX bytes:1410 (1.3 KiB)
Interrupt:58

St &@&Network connection test

# ping -le th 0www.baidu .com

root@rk3568 - buildroot:/# ping - | ethO www.baidu.com

PING www.baidu.com (183.2.172.177) from 192.168.0.83 eth0: 56(84) bytes of data.
64 bytes from  www.baidu.com (183.2.172.177): icmp_se! i

64 bytes from www.baidu.com (183.2.172.177): icmp_seq=

64 bytes from www.baidu.com (183.2.172.177): icmp_seq=

64 bytes from www.baidu.com (183.2.172.177): icmp_seq

64 bytes from www.baidu.com (183.2.172.177): icmp_seq=

64 bytes from www.baidu.com (183.2.172.177): icmp_seq=6 ttl=54 time=6.34 ms
"C

---  www.baidu.com ping statistics

6 packets transmitted, 6 received, 0% packet loss, time 5008ms

rtt min/avg/max/mdev = 5.980/6.195/6.417/0.150 ms

/6ADB

St dp Gert the board awmgstha®mC ehost with Micro
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Micro USB

(OTG/ADB)
Micro USB USB-A 2.0
Steépnstall ADB driver on Windows system.

St @@FPradsandowso+oPRen the Riacmadgpmrdgpraenss Thmpteer

St dlkxecute the following commands to Vview &

# adb devices

# adb -s <device number> shell

cAwindows\system32\cmd.e: X + | ~

Microsoft Windows [Version 18.8.22631.5189]
(c) Microsoft Corporation, {REFFH N

C:\Users\28675>adb devices
List of devices attached
0960252da9d89752 device

C:\Users\28675>adb —s 8960252da%9d89752 shell
root@rk3568-buildroot: /# |
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7. 4G & GPS

Stédp I nsert 4G module to PCle socket (4G mo
Ste@p Connect antenna and insert SI M card.

St &@pPower on

4G Antenna GPS Antenna

z Nano
- | SIM 4G Antenna

4G Module

GPS Antenna

77. 1 4G Test

Stepnltiate the PPP connection

# mkdir - p var/run/pppd/lock
# pppd call quectel - ppp &
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root@rk3568 - buildroot:/# mkdir - p var/run/pppd/lock
root@rk3568 - buildroot:/# pppd call quectel -ppp &
[1] 1316
root@rk3568 - buildroot:/# pppd options in effect:
debug # (from /etc/ppp/peers/quectel
nodetach # (from /etc/ppp/peers/quectel
dump # (from /etc/ppp/peers/quectel
noauth # (from /etc/ppp/peers/quectel
user test # (from /etc/ppp/peers/quectel
# (from /etc/ppp/peers/quectel

remotename 3gppp # (from /etc/ppp/peers/quectel
/dev/ttyUSB3 # (from /etc/ppp/peers/quectel
115200 # (from /etc/ppp/peers/quectel - ppp)
lock # (from /etc/ppp/peers/quectel - ppp)
connectchat -s -v -f/etc/ppp/peers/quectel
disconnect chat -s -v -f/etc/ppp/peers/quectel
nocrtscts # (from /etc/ppp/peers/quectel
modem # (from /etc/ppp/peers/quectel
hide - password # (from /etc/ppp/peers/quectel
novj # (from /etc/ppp/peers/quectel
novjccomp # (from /etc/ppp/peers/quectel
# (from /etc/ppp/peers/quectel

# (from /etc/ppp/peers/quectel

# (from /etc/ppp/peers/quectel

# (from /etc/ppp/peers/quectel
ipcp - max failure 30 # (from /etc/ppp/peers/quectel
defaultroute # (from /etc/ppp/peers/quectel
usepeerdns # (from /etc/ppp/peers/quectel
noccp # (from /etc/ppp/peers/quectel
abort on (BUSY)
abort on (NO CARRIER)
abort on (NO DIALTONE)
abort on (ERROR)
abort on (NO ANSWER)
timeout set to 30 seconds
send (AT"M)
expect (OK)
ATAM M
OK

- PpPP)

- PpPP)
-PPP)

ipcp - accept - local
ipcp - accept - remote
ipparam 3gppp
noipdefault

- PpPP)

send (ATEO"M)
expect (OK)
"M

ATEO"M"M
OK

send (ATI;+CSUB;+CSQ;+CPIN?;+COPS?;+CGREG?;&D2"M)

expect (OK)
M

Step Qheck the

root@rk3568 - buildroot:/# ifconfig ppp0
ppp0  Link encap:Point - to - Point Protocol
inet addr:10.7.88.235 P

- chat - connect
- chat - disconnect

status

- PPP)

- PPP)
-ppp)

-ppPp)
- PPP)

# (from /etc/ppp/peers/quectel
# (from /etc/ppp/peers/quectel

- Ppp)
- ppPp)

- ppp)
- ppPP)
- ppp)

-ppp)
- ppPP)
- Ppp)

of the net wor k

-t-P:10.64.64.64 Mask:255.255.255.255

UP POINTOPOINT RUNNING NOARP MULTICAST MTU:1500 Metric:1

RX packets:22 errors:0 dropped:0 overruns:0 frame:0
TX packets:36 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:3

RX bytes:1835 (1.7 KiB) TX bytes:1896 (1.8 KiB)

St eede8he PPP connection
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root@rk3568 - buildroot:/# ping - | ppp0 www.armdesigner.com

PING www.armdesigner.com (67.222.54.196) from 10.7.88.235 ppp0: 56(84) bytes of data.

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=1 ttl=48 time=336 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): i _seq=2 ttI=48 time=289 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): i _seq=3 ttI=48 time=574 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): i _seq=4 ttI=48 time=525 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=5 ttl=48 time=486 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=6 ttI=48 time=445 ms
"C

www.armdesigner.com ping statistics
6 packets transmitted, 6 received, 0% packet loss, time 5005ms
rtt min/avg/max/mdev = 289.323/442.557/574.430/100.782 ms

77. 2 GPS Test

St &yeri fy whether /dev/ttyUSB3 is currently

process

# Isof /dev/ttyUSB3
# Kill -9 <PID>

root@rk3568 - buildroot:/# ps
PIDTTY TIME CMD
554 ttyFIQO 00:00:00 sh

1134 ttyFIQO 00:00:00 pppd

1185 ttyFIQO 00:00:00 ps
root@rk3568 - buildroot:/# kill -91134
root@rk3568 - buildroot:/#
[1]+ Killed pppd call quectel - ppp

St d&p Enable GPS functionality.

#echo -e"AT+QGPS=Xr\n"> /dev/ttyUSB2

St &p Read GPS dat a.

# cat /dev/ttyUSB1
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root@rk3568 - buildroot:/# echo

root@rk3568 - buildroot:/#

-e "AT+QGPS=1r\n" > /dev/ttyUSB2

root@rk3568 - buildroot:/# cat /dev/ttyUSB1

$GPVTG,,T, M,N, K,N*2C
$GPGSA AL, 0032
$GPGGA,,,,,,0,,,,.,,,*66
$GPRMC,,V,,,,,1,,,,N,V*29
$GPVTG,,T, M,N, K,N*2C
$GPGSAA L, m00000,*32
$GPGCGA,,,.,,0,,.,,,,,*66
$GPRMC,,V,,,,,1,,,,N,V*29
$GPVTG,,T,,M,,N, K,N*2C
$GPGSA AL, 000,32
$GPGGA,,,.,,0,,111111 *66
$GPRMC,,V,,,,,,,,,,N,V*29
$GPVTG,, T, M,N, K,N*2C
$SGPGSA AL, *32
$GPGGA,,,,.,0,,,,.,,,*66
$GPRMC,,V, 111001, N,V*29
$GPVTG,, T, M,,N, K,N*2C
$GPGSAA L, m00000,*32
$GPGGA,,,.,,0,,111111 *66
$GPRMC,,V, 111001, N,V*29
$GPVTG,,T,,M,N, K,N*2C
SGPGSA AL, 0000, ¥32
$GPGGA,,,,,,0,,,,,,,,*66

$GPRMC,,V,,,,,,,,,N,V*29

78SD Card

Stédp I nsert

10 e

the micro SD card into

t he

card

St &dhe tseyns wi | |

e e s e

P A0 O et TS
Mini3568 R 2“ = M% fa)

Micro SD

aut omaaw ctalh d yd enoiucne
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