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Overview

This document applies only to the EMT536 development board. It is intended to help
users quickly understand the hardware platform and to guide them in completing
environment setup, source code compilation, firmware flashing, and functional testing of

all hardware interfaces on the board.
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1. Introduction

1.1 Overview

EMT536 is a development board based on the Allwinner T536 series SoC, targeting
industrial and intelligent hardware applications such as interactive terminals, smart
manufacturing, and various industrial devices. The T536 integrates a quad-core Cortex™-
AS55 CPU and a single-core E907 RISC-V, providing scalable computing performance. It
also features an on-chip NPU delivering up to 2 TOPS. With multiple heterogeneous
expansion options and support for various OS architectures, it can meet system design
requirements across different application scenarios.

In terms of interfaces and expansion, EMT536 supports display interfaces such as MIPI
DSI and LVDS, and provides dual GMAC Ethernet ports as well as a USB3.1 Genl high-
speed interface. The board also integrates 2xCAN, 2xRS485, and multiple UARTSs and
other common industrial peripheral interfaces, enabling easy on-site device connectivity

and functional expansion.
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1.2 Product Parameters

Basic Parameters

SOC Allwinner T536
CPU Quad-core ARM Cortex-AS55, up to 1.6GHz
NPU Up to 2 TOPS
* Supports Motion JPEG, up to 3840 x 2160@15fps
Decoder
* Supports JPEG baseline , up to 1920x1080@601ps
Video
* Support H.264 BP/MP/HP, up to 3840x2160@25fps
Encoder
* Support J JPEG baseline , up to 3840x2160@151fps
RAM 2GB
ROM 8GB eMMC flash

Operating system

Extended Storage

Display

Video input

Buildroot
Hardware Parameters
* Support 1x MicroSD Card

* Support 1x LVDS, up to 1920x1080@601ps display

* Support 1x MIPI DST up to 1920 x 1200@451ps display

* Support 1x Camera input

* Support 1x Speaker output

Audio

* Support 1x Headset

* Support 2x USB2.0 Host
USB

* Support 1x USB3.0 Host

* Support 2x Gigabit Ethernet
Network * Support 1x WiFi/BT module

* Support 1x 4G module
Peripheral * Support 2x RS485
communication * Support 2x CAN

6
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* Support 9x UART

Support Debug, RTC, IR, ADC, SPI, Power key , Reset key,

Other parameters
FEL key
Electrical Parameters
Power supply input
12V/3A
voltage

RTC input voltage  3V/0.6uA
Operating

0~70°
temperature

Storage temperature = -40~85°

Structural Parameters

Core board

82.0mm x 50.0mm
dimensions
Motherboard

120.0mm x 180.0mm
dimensions
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1.3 Hardware Interface Introduction

Powerin Type-C Headset
DC 12V/3A

USB3.0*

2x USB2.0 Micro SD 2x Ethernet

RTC

LVDS/MIPI
WIiFi&BT
Power
WiFi&BTANT

mPCle
4G module

Reset

M.2*
SSD

ADC

SPK UARTS | UART3
UART4 UART9 UART1

UART12 [RS485-1] GND |CAN1

S-UART RS485-2 CANO

SPI0

Interface parameters

Power in pc 12viza 12V DC power input interface

2x USB2.0 Dual-stacked USB2.0 Host interface
USB3.0 (usB3.0/s5D) USB3.0 Host interface

Type-C USB Type-C (OTG download interface)
Micro SD Micro SD slot

Headset Audio output/input

2xEthernet Gigabit Ethernet RJ45 interface
Camera0 Camera(ov5640) interface

SIM SIM Card slot

WiFi&BT WiFi&Bluetooth module (VS6621S80)
WiFi/BT ANT WiFi&Bluetooth antenna

mPCle 4G module 4G module interface
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M.2 (usB3.0/35D)
ADC
UARTI
UART3
UART9
UARTS
UART4
SPK
SPIO
GPIO
CANI1
CANO
GND
RS485-2
RS485-1
UARTI16
UARTI2
IR
UARTI1
UART?2
GPIO
Debug crus
Debug
Reset
FEL

Power

M.2 SSD interface

GPADC interface

UART]1 interface

UARTS3 interface

UARTD? interface

UARTS interface

UART4 interface

Speaker interface

SPIO interface

GPIO interface

CANI communication interface
CANO communication interface
Ground signal

RS485-2 communication interface
RS485-1 communication interface
UARTS3 interface

UARTD interface

Infrared receiver

UARTI1 interface

UART?2 interface

GPIO interface

Debug serial port for E902
Debug serial port (default use)
Reset key

FEL key

Power key

9
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Dual-LVDS/Dual-MIPI LVDS/MIPI display interface
RTC RTC coin cell connector
Power in bc 12v 12V DC power input interface

2. Install Drivers and Tool

To debug in the terminal, the following drivers and software need to be installed (for

Windows computers):

Number Driver name Driver Use
1 CH9102x SETUP.EXE Serial port debugging driver

2 Serial Terminal Tool SecureCRT.exe  Debugging tool

2.1 Install CH9102X Driver

2.1.1 How to Connect the Serial Port Tool

RXD
TXD
GND
3.3V
' RX@.. _.@RXD :
Board ™ @ @ TXD USB-to-UART Adapter
I GND@-------- @ GND I
Pin Connection Description
RXD Receive, connect to TX pin of the board.
TXD Transmit, connect to RX pin of the board.
GND Ground, connect to GND pin of the board.
3V3 No need to connect.

10
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2.1.2 Install Driver

Step 1: Plug the CH9102X Module to the PC
Step 2: Unzip CH343SER.ZIP on Windows.

Step 3: Select and install the corresponding SETUP. EXE according to the computer

properties.
ﬁ DriverSetup(X64d) ——— lil_lﬂ
Device Driver Install / UnInstall
Select INF CH343SER. INF v
WCH.CH
INSTALL |__ USB-ENHANCED-SERIAL-A CH342

|__ B85/85/2822, 1.61.2822.85

UHINSTALL

HELP

ﬁ DriverSetup(X64) = &
Device Driver Install / UnlInstall

Select INF CH3IL3SER.IHF -
DriverSetup [éj

INSTALL _ CH242

pez2.a5

:I Driver install success!
UMINSTALL

HELP

Step 4: After the installation is completed, the device will be listed under Device

Manager ports with unique serial port assigned.

11
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.
o0
e — 8

File Action View Help
&= | = E HD 8 F %5

D--Q Metwork adapters

475 Ports (COM & LPT)

. .75 USB-Enhanced-SERIAL CHI102 (COM3)|
¢ L.J7 USB-SERIAL CH340 (COML4)

15 $TE0HER0 (LPTL)

| L0 mEEO (coMm)

2.2 Install Serial Terminal Tool

The serial terminal SecureCRT is used for debugging in Windows. It can be used
directly after decompression.
Step 1: Unzip Platform/SecureCRT.rar on PC.

Step 2: Click SecureCRT/SecureCRT.exe open the SecureCRT.

not connected - SecureCRT - O x

File Edit View Options Transfer Script Tools Window Help
; ¥ [Enter host =Alt+R= 2 3

Ready 00 0 Rows, 0 Cols CAP NUM

Step 3: Confirm the CH9102X driver has been installed and the CH9102X module is
connecting to the PC.
Step 4: Click the “Quick Connect” button to go to the Quick Connect configuration

screen.

12
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szl [ ) € 3] Enter host <Alt+R=
Quick Connect

Protocol:

Hostname:

File Edit View Options Transfer Script Tools Window Help

Fart:

Authentication

[Password
[]Publickey
[~]keyboard Interactive
[Z]GssAPT

[ show quick connect on startup

Ready 0,0

0 Rows, 0 Cols

CAP NUM .

Step 5: Configure as shown in the following figure:

not connected - SecureCRT

[ show quick connect on startup

Ready

0,0

Flow Control
DTR/DSR
RTS/CTS
XOM/XOFF

Savesession
[T Openin a tab

[ comect | [ cancel

0 Rows, 0 Cols

CAP NUM

Step 6: After clicking “Connect” button, the terminal serial interface will be

successfully accessed.

13
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serial-com3 - SecureCRT - O *
File Edit View Options Transfer Script Tools Window Help
453 B (] 2 X Enter host <Alt+R> Cy [ gh  LEE g mY @l H 3
« serial-com3 x l 4 b
~
v
Serial: COM3, 115200 1, 1 28 Rows, 89 Cals  VT100 CAP NUM

Ready

14
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3. Development Environment

3.1 Preparing the Development Environment

It is recommended to use Ubuntu 22.04 or higher version for compilation. If you
encounter an error during compilation, user can check the error message and install the
corresponding software packages accordingly. Other Linux versions may need to adjust
the software package accordingly. In addition to the system requirements, there are other

hardware and software requirements.

Hardware requirements Software requirements

64-bit system, hard disk space should be greater
than 100G. If you do multiple builds, you will Ubuntu 22.04

need more hard drive space.

3.2 Installing Libraries and Toolkits

The contents of this directory only provide the software package installation commands
that are needed to build the compiled SDK environment. Please install other tools such

as samba and ssh yourself.

Ubuntu 22.04 online root

15
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To install the required tools, execute the following commands:

$ sudo apt
$ sudo apt
$ sudo apt
$ sudo apt
$ sudo apt

$ sudo apt

install

install

install

install

install

install

adb bison build-essential cifs-utils ctags curl fastboot
flex gawk git g++-multilib jq libelf-dev libncurses5
libncurses5-dev libncurses-dev libncursesw5 libncursesw5-dev
libssl-dev libxml2-utils mysql-client-core-8.0 net-tools
openjdk-11-jre openssl openssh-server python repo sshfs vim

xrdp zliblg zliblg:i386

4. Compile Source

Step 1: Unzip the Source

To extract the source files, execute the following commands:

$ tar xvf T536_Tina5.0 AIOT *.tar.bz2

$ cd T536_Tina5.0_AIOT-V1.2/tina5.0-t536

Step 2: Configure the Compiled Board

To configure the board, execute:

$ ./build.sh config

In the “All available board” menu, the following board options are provided.

Since this board has two hardware multiplexing groups:

(1) LVDS and MIPI DSI are multiplexed

(2) PCIe (M.2 SSD) and USB 3.0 are multiplexed

the board configuration is divided into four valid combinations:

* 0. boardcon_lvds1_pcie: LVDSO + PCIE.

* 1. boardcon_lvdsl _usb3: LVDS0 +USB3.0.

* 2. boardcon_mipi0_pcie: MIPI DSI + PCIE.

16
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* 3. boardcon_mipi0_usb3: MIPI DSI + USB3.0.

liuyuan@boardcon:~/opt/EMT536/1inux/T536_Tina5.0_AIOT-V1.2/tina5.0-t536% ./build.sh config

03-03 19:52:26.239 4191338 D mkcommon
03-03 19:52:26.241 4191338 D mkcommon

All available platform:
0. android
1. linux
Choice [linux]: 1
All available linux_dev:
0. bsp
1. buildroot
Choice [buildroot]: 1
All available ic:
0. t536
Choice [t536]: ©
All available board:
boardcon_1lvdsl_pcie
boardcon_1lvdsl_usb3
boardcon_mipi@_pcie
boardcon_mipi@_usb3
demo
demo_amp
demo_kylo
demo_nand

0.
1.
2.
3.
4.
5.
6.
7.
8.

demo_nor
9. demo_raw_nand

Choice [boardcon_lvdsl pcie]: 3

All available flash:
0. default
1. nor
Choice [default]: ©
All available kern_name:
. linux-5.10-euler
. linux-5.10-origin
. linux-5.10-rt
. linux-5.10-xenomai
4. linux-5.15-origin

Choice [linux-5.15-origin]: 4
03-03 19:52:41.193 4193019 D bsp

Touch Configuration

: options :

: Setup BSP files

If LVDS (1280x800) is selected as the display, modify the touch calibration settings in

the following file:

tina5.0-t536/platform/thirdparty/gui/lvgl-8/Iv_examples/src/lv_drv_conf.h

Use the following configuration for LVDS:

17
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#if EVDEV_CALIBRATE

//1lvds (1280x800)

#if 1

# define EVDEV_HOR_MIN /*to invert axis swap EVDEV_XXX_MIN by
EVDEV_XXX_MAX*/

# define EVDEV_HOR_MAX /*"evtest"” Linux tool can help to get the
correct calibraion values>*/

# define EVDEV_VER_MIN

# define EVDEV_VER_MAX

#endif

//mipi (800x1280)

#if o
define EVDEV_HOR_MIN
define EVDEV_HOR_MAX
define EVDEV_VER_MIN
define EVDEV_VER_MAX

#tendif

If MIPI DSI (800x1280) is selected as the display, modify the same file and use the
following configuration for MIPI:
#if EVDEV_CALIBRATE

//1vds (1280x800)

#if o

# define EVDEV_HOR_MIN /*to invert axis swap EVDEV_XXX_MIN by
EVDEV_XXX_MAX*/

# define EVDEV_HOR_MAX /*"evtest" Linux tool can help to get the
correct calibraion values>*/

# define EVDEV_VER_MIN

# define EVDEV_VER_MAX

#tendif

//mipi (800x1280)

#if 1
define EVDEV_HOR_MIN
define EVDEV_HOR_MAX
define EVDEV_VER_MIN
define EVDEV_VER_MAX

#tendif

Note: Only one calibration group should be enabled at a time.
Set #if 1 for the selected display type and #if 0 for the unused one.
Step 3: Compile

To start compile, execute the following command:

18
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Step 4: Pack Image

To pack image, execute the following command:

$ ./build.sh pack

After compiling all, the image will be generated in ou?/.

19
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S. Burn Image

Step 1: Open PhoenixSuit V2.0.2\PhoenixSuit.exe.

(¢ ot

Home

No Device Attached Yet

Preparation Work:

1.Connect Device to PC with USB Cable 2. Turn on the Device's ADB (USB Debug Mode: Go to
Settings=Developer Options>USB debugging ON)

Step 2: Click Firmware -> Image, select Image, and choose “Wipe all” as the upgrade

mode.

() Prowisut x]s

Firmen
0 usbtool Ver:  1.0.0.4
Firmware Generation Time: 3/4 9:47:0 9

- —] [11192.168.0.168\iuyuan\opt EMTE36inuxT536_Tina.0_AIOT-V1.2tina ~ | -

() Download one or multi partition (O Keep data ) Wipe part ® wipe all

©
e

‘ i Upgrade Instructions
1. Power on your tablet

7 Cannae + thn tahlat tnonoe D5 with th inclidad [T mahkls

20
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Step 3: Connect PC and development board with Type-C USB cable, keep pressing the
FEL Key, Power on the board until the pop-up window appears as shown below, or the

flashing tool displays “Beginning Firmware Upgrade”.
Power in USB Type-C

" Briiiiite

ﬁiii’ilg

Firmware

information number[13], source[DL]
Function [dram_init_entry]. code line [364], flashing fes1 partition data
successfully

Caution: Beginning Firmware Upgrade  Tin ' Keep data 7 Wipe part Wipe all

panade

‘ ' Upgrade Instructions
1. Power on your tablet
-

MAnnan + tha tnhlat tn e DO with thia inclidnd TIRR Anhla

Step 4: Release the button, the download will start automatically.

21
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T\ & o
}(‘/ PhoenixSuit

information number[12], source[DL]
Function [download_firmware], code line [1250]. writing boot partition data

Upgrading Firmware _____: 52%  Time Elapsed [0] minutes [2] seconds

Wpanade.

‘ ) Upgrade Instructions
1. Power on your tablet

L + Hnm bmblad b e D itk bl inslodad TI2E bkl

Step 5: After the upgrade is complete, it will be displayed as follows.

5 o o o
&( ") PhoenixSuit

Firmware Upload Successful Burn completed on 3/4 at 11:18  Time usbtool Ver:  1.0.0.4
Elapsed [0] minutes [21] seconds

Firmware Generation Time: 3/4 9:47:0

—— |\\192.168.0.168\Iiuyuan\opt\EMT535\Iinux\TSSG_'I'maS.U_AIOT—V1.2\tina v| -] .
—

(O Download one or multi partition O Keep data Owipe part @ Wipe all

‘ ) Upgrade Instructions
1. Power on your tablet

D rmma + b bmblad o vemne D wsith ke imslidad 1HER bkl
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6. Buildroot Test

Longan login: root

6.1 Serial Terminal

Connect the board and PC with USB Serial cable, then power on, the terminal will

output boot information. The default baudrate is 115200.

e e T e T e T

‘ﬁﬁ‘j
he;
ool e

bl oar

serial-com6 - SecureCRT - m} X
File Edit View Options Transfer Script Tools Window Help
41 3 [ 23 %] Enter host <Alt+R= Camda ek g S e @ & &
14 &

« serial-comé xl

10.483688] SND_SOC_BIAS_STANDBY---es8323_set_bias_Tewvel:677 -

10.490557] SND_SOC_BIAS_OFF---es58323_set_bias_level:690

10.518938] dma dmaOchan3: sunxi:dmaThe timeout func is not suportted or chan-»private is NuLL, Timeou
mode not used

10.532874] SND_SOC_BIAS_STANDBY---e58323_set_bias_Jlevel :677

10.539747] SND_SOC_BIAS_PREPARE---258323_set_bias_level:657

10.546343] SND_SOC_BIAS_ON---e58323_set_hias_level:653

12.322166] rando crng init done

12.325990] random: 9 urandom warning(s) missed due to ratelimiting

12.417884] FAT-fs (mmcblkOp7): volume was not properly unmounted. Some data may be corrupt. Please ru

SS———————

3
4
w
A

[ 12:450039] FAT-fs (mmcbTkOp7): volume was not properly unmounted. Some data may be corrupt. Please ru

n fsck.
Trying to connect to Swupdate...

welcome to Allwinner Longan Platform
Longan login: [ 15.635970] SND_SOC_BIAS_PREPARE---258323_set_bias_Tlevel:657

15.642602] SND_SOC_BIAS_STANDBY---es58323_set_bias_level :677
15.649503] SND_SOC_BIAS_OFF---es58323_set_bias_level:690
25.203255] sunxi:sunxi_pd_test-soc@3000000:pd_vi_test@0:[WARN]: runtime_suspend disable clock
25.212966] sunxi:sunxi_pd_test-s5o0c@3000000:pd_ve_test@0:[WARN]: runtime_suspend disable clock
25.222649] sunxi:sunxi_pd_test-soc@3000000:pd_npu_test@0: [wWaRN]: runtime_suspend disable clock
25.232427] sunxi:sunxi_pd_test-s5o0c@3000000:pd_serdes_test@0:[WARN]: runtime_suspend disable clock
.242491] sunxi:sunxi_pd_test-soc@3000000:pd_vo_test@0:[wWARN]: runtime_suspend disable clock
38.114199] axpl530-dcde3: disabling
38.118349] axp2202-aldol: disabling
38.122477] axp2202-cldo4: disabling
38.126726] axp2202-vmid: disabling

e
r
wn

welcome to Allwinner Longan platform
Longan login: root
#

#
# 11 w

Ready Serial: COMS, 115200 34, 3 34 Rows, 105 Cols VT100 CAP NUM

23
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6.2 Normal Display

EMT536 supports only one independent display output: either LVDS or MIPI DSI.

They are mutually exclusive and cannot be used simultaneously.

Dual-LVDS 0&1
or
MIP1DSI

Display output combinations:

LVDSO0:

24
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MIPI DSI:

Type-C OTG

The Type-C OTG port operates in Host mode by default.

6.3.1 ADB

To switch Host mode to Device mode user can execute the following command:

# echo usb_device >/sys/devices/platform/soc\@3000000/10.usbc@/otg role

d, using dummy regulator

25
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6.3.2 Type-C to USB2.0

By default, the system boots in Host mode. If need to switch from Device mode to Host

mode, run the following command:

# echo usb_host > /sys/devices/platform/soc\@3000000/10.usbc@/otg role

4101000
4101000.ehciO-controller:
4101000
4101000

cto

Manufacturer: Linu
SerialNumber: sunxi-
hub 3-0:1.0: USB hub found
hub 3-0:1.0: 1 port dete d
sunxi-ohci 4101400.ohci0O-controller: supply hci no 7 regulator

ohci 4101400.ohciO-controller: OH Host
sunxi-ohci 4101400.ohciO-controller: new USB bu ssi s number
Directory 'sunxi- with parent 'oh
ci 4101400.0hciO-

Produc rialNumbe
ntroller
Manufacturer: .15.147 ohci_hcd
: SerialNumber: sunxi-ol
.0: USB hub found
.0: 1 port detect

USB3.0 HOST 2x USB2.0 HOST

_=
=

Note: The USB 3.0 interface shares pins with PCle, so only one of the two can be used
at a time.

After connecting the USB flash drive, it will be automatically mounted. The user can
identify whether the mounted flash drive is USB 2.0 or USB 3.0 from the debug log.

* USB2.0 print information in high-speed mode.
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# [ 133.364130] us -1.2: new high-speed USB device number 8 using xhci-hcd

[ 133.474989] usb . New USB device found, idVendor=0951, idProduct=1666, bcdDevice= 2.00
[ 133.484386] usb .2: New USB device strings: Mfr=2, Product=3, SerialNumber=4
[ 133.492693] usb .2: Product: DataTraveler 3.0

[ 133.497896] usb . Manufacturer: Kingston

[ 133.502787] usb 1-1.2: SerialNumber: EOD55EA573F8194168681327

[ 133.510092] usb-storage 1-1.2:1.0: USB Mass Storage device detected

[

[

[

[

[

[

[

133.517534] scsi hostl: usb-storage 1-1.2:1.0
134.528500] scsi 1:0:0:0: Direct-Access Kingston DataTraveler 3.0 0000 PQ: © ANSI: 4
134.538689] sd 1:0:0:0: [sdb] 121077760 512-byte logical blocks: (62.0 GB/57.7 GiB)
134.547603] sd 1: : [sdb] Write Protect is off
134.553006] sd 1: : [sdb] Mode Sense: 23 00 00 00
134.559037] sd 1:0:0:0: [sdb] Write cache: disabled, read cache: enabled, doesn't support DPO or FUA
134.574720] sdb: sdbl
[ 134.581499] sd 1:0:0:0: [sdb] Attached SCSI removable disk
create /dev/sdb
create /dev/sdbl
[ 134.617325] FAT-fs (sdbl): Volume was not properly unmounted. Some data may be corrupt. Please run
fsck.

» USB3.0 print information in SuperSpeed mode.

88.892508] usb 2-1: new SuperSpeed USB device number 2 using xhci-hcd

.925634] usb 2-1: New USB device found, idVendor=0dd8, idProduct=3b0@, bcdDevice= 0.02

.934839] usb 2-1: New USB device strings: Mfr=1, Product=2, SerialNumber=3

.942960] usb 2-1: Product: OnlyDisk

.947179] usb 2-1: Manufacturer: Netac

.951587] usb 2-1: SerialNumber: COESBFA3EC38F796

.958423] usb-storage 2-1:1.0: USB Mass Storage device detected

.965687] scsi host@: usb-storage 2-1:1.0

.228546] scsi 0: :0: Direct-Access Netac OnlyDisk 8.01 PQ: © ANSI: 6

.238866] sd o: : [sda] 121610240 512-byte logical blocks: (62.3 GB/58.0 GiB)

.248066] sd o: : [sda] Write Protect is off

.253470] sd o: : [sda] Mode Sense: 23 00 00 00

.259306] sd o: [sda] Write cache: disabled, read cache: enabled, doesn't support DPO or FUA

.274568] sda:

.280883] sd 0:0:0:0: [sda] Attached SCSI removable disk

/dev/sda

create /dev/sdal
[ 90.315359] FAT-fs (sdal): Volume was not properly unmounted. Some data may be corrupt. Please run
fsck.

Execute the following command to view the path where the device is mounted:

# df -h

# df -h

Filesystem Size Used Available Use% Mounted on
/dev/root 990.7M 232.1M 742.5M 24% /

devtmpfs 980.0M 0 980.0M 0% /dev

tmpfs 982.5M 0 982.5M 0% /dev/shm

tmpfs 982.5M 168.0K 982.3M 0% /tmp

tmpfs 982.5M 196.0K 982.3M 0% /run
/dev/by-name/UDISK 6.1G 4.0K 6.1G 0% /mnt/UDISK
/dev/sdal 58.0G 33.1G 24.9G 57% /mnt/usb/sdal
/dev/sdbl 57.7G 10.9G 46.8G 19% /mnt/usb/sdbl

6.5 Ethernet

Step 1: Connect the network cable to the Ethernet port.
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ethl eth0
Ethernet

According to the log, it can be seen that the Gigabit Ethernet recognition is successful.

Link Up - 1Gbps/Full - flow control rx/tx
ONF (NETD > NGE) : ethl: link ¥
4500000 eth0: Link is Up - 1
ethO: link becomes

Step 2: View network interface information.

# ifconfig

# ifconfig
ethe Link encap:Ethernet HWaddr AE:CE:1C:9A:8B:7B
inet addr:192.168.0.122 Bcast:192.168.0.255 Mask:255.255.255.0
inet6 addr: fe80::e8d2:393:alde:b293/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:521 errors:0 dropped:2 overruns:@ frame:0
TX packets:16 errors:0 dropped:0@ overruns:® carrier:0
collisions:@ txqueuelen:1000
RX bytes:49084 (47.9 KiB) TX bytes:1620 (1.5 KiB)
Interrupt:155 Base address:0x8000

Link encap:Ethernet HWaddr 42:7F:F3:4C:29:AE

inet addr:192.168.0.158 Bcast:192.168.0.255 Mask:255.255.255.0
inet6 addr: fe80::f5b2:e2d3:7c47:aa7c/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

RX packets:596 errors:0 dropped:1 overruns:@ frame:0

TX packets:22 errors:@ dropped:@ overruns:@ carrier:0
collisions:@ txqueuelen:1000

RX bytes:55731 (54.4 KiB) TX bytes:2472 (2.4 KiB)

Interrupt:160

Step 3: Network connection test.

# ping -I eth® www.armdesigner.com

# ping -I ethl www.armdesigner.com

28


http://www.armdesigner.com/
http://www.armdesigner.com/

ﬁ BOARDCON
uEmbedded Design

# ping -I eth® www.armdesigner.com

PING www.armdesigner.com (67.222.54.196): 56 data bytes

64 bytes from .222.54.196: seq=0 ttl=49 time=190.225 ms
64 bytes from .222.54.196: seq=1 ttl=49 time=2897.364 ms
64 bytes from .222.54.196: seq=2 ttl=49 time=1903.591 ms
64 bytes from .222.54.196: seq=3 ttl=49 time=916.991 ms
64 bytes from .222.54.196: seq=4 ttl=49 time=189.838 ms
64 bytes from .222.54.196: seq=5 ttl=49 time=189.515 ms
~C

--- www.armdesigner.com ping statistics ---

6 packets transmitted, 6 packets received, 0% packet loss
round-trip min/avg/max = 189.515/1047.920/2897.364 ms

#

# ping -I ethl www.armdesigner.com

PING www.armdesigner.com (67.222.54.196): 56 data bytes

64 bytes from .222.54.196: seq=0 ttl=49 time=185.158

64 bytes from .222.54.196: seq=1 ttl=49 time=181.667

64 bytes from .222.54.196: seq=2 ttl=49 time=180.991

64 bytes from .222.54.196: seq=3 ttl=49 time=861.634

64 bytes from .222.54.196: seq=4 ttl=49 ti .352

64 bytes from .222.54.196: seq=5 ttl=49 time=352.452

~C

--- www.armdesigner.com ping statistics ---

7 packets transmitted, 6 packets received, 14% packet loss
round-trip min/avg/max = 180.991/429.875/861.634 ms

6.6 4G

Step 1: Insert 4G module to mPCle socket (4G model: EC20).

Ui
e ks

A-Im"iiii =
| ISeEaaEae, mml (434

H

Step 2: Connect antenna and insert SIM card.

Step 3: Initiate the PPP connection.

# pppd call quectel-ppp &

29

Customize the embedded system based on Your Idea




ﬁ BOARDCON
uEmbedded Design

# pppd ca
[1] 563
pppd opti
# debug
nodetach
dump
noauth
user test

remotenam
/dev/ttyU
115200
lock
connect ¢
disconnec
nocrtscts
modem
hide-pass
novj
novjccomp
ipcp-acce
ipcp-acce
ipparam 3
noipdefau
ipcp-max-
defaultro
usepeerdn
noccp
abort
abort
abort
abort
abort on
timeout s

11 quectel-ppp &

ons in effect:
# (from /etc/ppp/peers/quectel-ppp)
# (from /etc/ppp/peers/quectel-ppp)
# (from /etc/ppp/peers/quectel-ppp)
# (from /etc/ppp/peers/quectel-ppp)
# (from /etc/ppp/peers/quectel-ppp)
# (from /etc/ppp/peers/quectel-ppp)
e 3gppp # (from /etc/ppp/peers/quectel-ppp)
N:E] # (from /etc/ppp/peers/quectel-ppp)
# (from /etc/ppp/peers/quectel-ppp)
# (from /etc/ppp/peers/quectel-ppp)

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

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

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

# (from /etc/ppp/peers/quectel-ppp)
pt-local # (from /etc/ppp/peers/quectel-ppp)
pt-remote # (from /etc/ppp/peers/quectel-ppp)
gppp # (from /etc/ppp/peers/quectel-ppp)
1t # (from /etc/ppp/peers/quectel-ppp)
failure 30 # (from /etc/ppp/peers/quectel-ppp)
ute # (from /etc/ppp/peers/quectel-ppp)

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

(BUSY)

(NO CARRIER)

(NO DIALTONE)

(ERROR)

(NO ANSWER)

et to 30 seconds

send (AT"M)

expect (Ol

9]

send (ATE@"M)

expect (Ol
M
ATE@"M™M

9]

Step 4: Check the status of the network interfaces.

# ifconfig

inet addr:10.113.45.22 P-t-P:10.64.64.64 Mask:255.255.255.255
UP POINTOPOINT RUNNING NOARP MULTICAST MTU:1500 Metric:1

RX packets:4 errors:0 dropped:0@ overruns:® frame:o0

TX packets:14 errors:0 dropped:0@ overruns:® carrier:0
collisions:@ txqueuelen:3

RX bytes:52 (52.0 B) TX bytes:198 (198.0 B)

Step 5: Test the PPP connection.
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# ping -I ppp@ www.armdesigner.com

PING www.armdesigner.com (67.222.54.196): 56 data bytes
bytes from .222.54.196: seq=0 ttl=40 time=422.016
bytes from .222.54.196: seq=1 ttl=40 time=288.065
bytes from .222.54.196: seq=2 ttl=41 time=281.476
bytes from .222.54.196: seq=3 ttl=41 time=272.951

bytes from .222.54.196: seq=4 ttl=41 time=275.303
bytes from .222.54.196: seq=5 ttl=41 time=275.213

--- www.armdesigner.com ping statistics ---
6 packets transmitted, 6 packets received, 0% packet loss
round-trip min/avg/max = 272.951/302.504/422.016 ms

6.7 Micro SD

Step 1: Insert the micro SD card into the card slot.

Step 2: The system will automatically mount it, view the device mount path.

# df -h

# df -h

Filesystem i Used Available Use% Mounted on

/dev/root . 232.6M 742.1M  24% /

devtmpfs . 0 980.0M 0% /dev

tmpfs . (%] 982.5M 0% /dev/shm

tmpfs . . 982.3M 0% /tmp

tmpfs . . 982.3M 0% /run

/dev/sdal . . 46.8G 19% /mnt/usb/sdal
/dev/mmcblklpl 0 o 59.4G 0% /mnt/sdcard/mmcblkipl
/dev/by-name/UDISK . . 6.1G 0% /mnt/UDISK

6.8 Audio

Step 1: Plug in the headset, and connect the speaker.
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6.8.1 Audio input

* Recording

Execute the following command to start recording:

# arecord -Dhw:0,0 -f cd test.wav

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

6.8.2 Audio output

* Headset Output

Execute the following command to switch the audio output to the headset channel:

# amixer -c @ cset name='SPK Switch' on
numid=32,iface=MIXER,name="'SPK Switch"'
; type=BOOLEAN, access=rw ,values=1
: values=on

#
# amixer -c @ cset name='OUT1 Switch' 1
numid=44,iface=MIXER,name="'0UT1 Switch"'
; type=BOOLEAN, access=rw ,values=1
: values=on

* Speaker Output

Execute the following command to switch the audio output to the speaker channel:

# amixer -c @ cset name='SPK Switch' on
numid=32,iface=MIXER,name="'SPK Switch"'
; type=BOOLEAN, access=rw ,values=1
: values=on

#
# amixer -c @ cset name='OUT2 Switch' 1
numid=45,iface=MIXER,name="0UT2 Switch"'
; type=BOOLEAN, access=rw ,values=1
: values=on

* Play Audio

Execute the following command to play audio:
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# aplay -Dhw:0,0 test.wav

# aplay -Dhw:0,0 test.wav

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

6.9 WiFi & Bluetooth

To use Wi-Fi and Bluetooth functions properly, the antenna needs to be connected.

FERC LT

ST Hausk
T (S ";1;::;
“W““"‘!ﬂ

6.9.1 WiFi

Step 1: View the device information.

# ifconfig

# ifconfig
wlano Link encap:Ethernet HWaddr 60:48:9C:42:0F:D8
UP BROADCAST MULTICAST MTU:1500 Metric:1

RX packets:@ errors:0 dropped:0@ overruns:Q frame:0
TX packets:0 errors:0 dropped:® overruns:Q carrier:0
collisions:@ txqueuelen:1000

RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)

Step 2: Scan for available WiFi1 hotspots.

# iw wlan® scan
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# iw wlan@ scan

[ 760.905422] [chipl][SKWIFI6621S DBG] skw_scan: STA: chip: 1, nr_chan: 39, n_ssids: 1, ie_len: @
[ 764.901523] [chipl][SKWIFI6621S DBG] skw_scan_done: inst: @, aborted: @, scan result: 89

BSS 38:20:28:50:0f:81(on wland)
TSF: 760699739 usec (@d, 00:12:40)
freq: 2412
beacon interval: 100 TUs

capability: ESS Privacy ShortPreamble ShortSlotTime RadioMeasure (©x1431)

signal: -73.00 dBm
last seen: 3960 ms ago

Information elements from Probe Response frame:

SSID: Casvi

Supported rates: 1.0* 2.0* 5.5 11.0 6.0 9.0 12.0 18.0

DS Parameter set: channel 1
Country: CN Environment: Indoor only
Channels [1 - 13] @ 20 dBm
ERP: <no flags>
Extended supported rates: 24.0 36.0 48.0 54.0
RSN: * Version: 1
* Group cipher: CCMP
* Pairwise ciphers: CCMP
Authentication suites: PSK

Capabilities: 1-PTKSA-RC 1-GTKSA-RC (0©x0000)

RM enabled capabilities:

Step 3: Connect to the hotspot.

SSID PSK

# wifi-connect.sh Boardcon Boardcon43435656

connect to WiFi ssid: Boardcon, Passwd: Boardcon43435656

killall: wpa_supplicant: no process killed
Successfully initialized wpa_supplicant

[ 866.003035] [chipl][SKWIFI6621S DBG] skw_mgmt_frame_register: STA add filter ACTION
[ 866.072550] [chipl][SKWIFI6621S DBG] skw_add_virtual_intf: p2p-dev-wlan@(P2P_DEVICE), mac:

00:00:00:00:00:00

[ 866.083636] [chipl][SKWIFI6621S INFO] skw_add_iface: P2P_DEVICE, inst: 3, mac: ©0:00:00:00:00:00,

bitmap: ©x9

[ 866.114026] [chipl][SKWIFI6621S DBG] skw_mgmt_frame_register: P2P_DEVICE add filter ACTION
866.125597] [chipl][SKWIFI6621S DBG] skw_start_p2p_device: traced
866.135350] sunxi-can 4546800.can: PM runtime resume.
[ 866.141439] sunxi-can 4546800.can: PM runtime suspend.
866.148304] [chipl][SKWIFI6621S DBG] skw_scan: STA: chip: 1, nr_chan: 39, n_ssids: 1, ie_len: 139
869.274209] [chipl][SKWIFI6621S DBG] skw_scan_done: inst: @, aborted: 0, scan result: 45

869.292622] [chipl][SKWIFI6621S INFO] skw_auth: wlan®, bssid: b4:f1:8c:6d:d1:24, auth type: 0, state:

ONE

869.303491] [chipl][SKWIFI6621S DBG] skw_abort_scan: inst: @, scaning: ©
.311045] [chipl][SKWIFI6621S DBG] skw_parse_center_chn: band: @, ppe: 0xe42407ff, phy_cap_info[@]:

X2

Step 4: View the network interface status.

# ifconfig

[
[
#
[
[
[ 869.283974] [chipl][SKWIFI6621S DBG] skw_dump_survey: last idx: ©
[
N
[
[
2]

wlane Link encap:Ethernet HWaddr 60:48:9C:42:0F:D8
inet addr:192.168.0.103 Bcast:192.168.0.255 Mask:255.255.255.0
inet6 addr: fe80::a225:bl7c:7c2a:8ab5/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

RX packets:200 errors:0 dropped:9 overruns:0 frame:0
TX packet 3 errors:0 dropped:0 overruns:® carrier:0
collisions:@ txqueuelen:1000
RX bytes:18582 (18.1 KiB) TX bytes:1578 (1.5 KiB)

Step 5: Test the WiFi network.
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# ping -I wlan@ www.armdesigner.com

PING www.armdesigner.com (67.222.54.196): 56 data bytes
64 bytes from .222.54.196: seq=0 ttl=49 time=203.025
64 bytes from .222.54.196: seq=1 ttl=49 ti .264
64 bytes from .222.54.196: seq=2 ttl=49 ti .845
64 bytes from .222.54.196: seq=3 ttl=49 ti .466
64 bytes from .222.54.196: seq=4 ttl=49 ti .769

64 bytes from .222.54.196: seq=5 ttl=49 ti .842

64 bytes from .222.54.196: seq=6 ttl=49 ti .849

64 bytes from .222.54.196: seq=7 ttl=49 time=216.692

~C

--- www.armdesigner.com ping statistics ---

8 packets transmitted, 8 packets received, 0% packet loss
round-trip min/avg/max = 186.845/211.844/240.842 ms

6.9.2 Bluetooth

The audio output channel is disabled by default. When the device is used as a Bluetooth

speaker, the audio output channel needs to be manually enabled.

Step 1: View the Bluetooth device status.

# hciconfig -a
hci@: Type: Primary Bus: SDIO
BD Address: 60:48:9C:42:0F:D9 ACL MTU: 1021:6 SCO MTU: 255:4
UP RUNNING
RX bytes:0 acl:0 sco:0 events:61 errors:Q
TX bytes:2352 acl:@ sco:0 commands:63 errors:@
Features: Oxbf Oxee 0x0d Oxfe Oxdb Oxfd ©x7b 0x87
Packet type: DM1 DM3 DM5 DH1 DH3 DH5 HV1 HV3
Link policy: RSWITCH SNIFF

Link mode: SLAVE ACCEPT

Name: 'BlueZ 5.54'

Class: ©x0c0400

Service Classes: Rendering, Capturing
Device Class: Audio/Video, Uncategorized
HCI Version: (@xc) Revision: 0x5302
LMP Version: (©xc) Subversion: oxd
Manufacturer: not assigned (3149)

Step 3: Control and configure the Bluetooth device.
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Agent registered

[CHG] Controller 60:48:9C:42:0F:D9 Pairable: yes
[bluetooth]#
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Step 4: Scan for nearby Bluetooth devices.

(After scanning, turn off scanning to prevent continuous searching and refreshing.)

[bluetooth]#

[bluetooth]#

[bluetooth]#

Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device

:14:

scan

scan off

devices
t1E:

# Enable scanning

# Disable scanning

# List devices

Mi Smart Band 6
52-8A-F6-CA-D3-EB
5D-A3-1C-A4-48-6F

TY
NGMolwBu/A+AXAZtJ0jjFQi5Y
7E-CB-CO-DA-29-27
43-74-BF-F2-FB-57
80-B6-55-03-AB-64
MPNXzfOIR5tpjCpD6BOpCclaMo
4E-CD-BB-B9-13-36
NPoHejOiBURNVBOKM2TsFGPyw
6F-5F-80-53-FE-3C
41-61-6F-B5-96-ED
NGOWhsn5+LBN2L142t3pTKFXo
KD-89524
72-9C-F5-BB-95-78
6D-ED-49-16-B6-9C
F44EFDD923C2
4A-FB-03-BB-C1-05
NGM+HXdaFSp72XW6hz1ht7/H4
70-06-81-7A-3A-24

liuy

Step 5: Pair the device.

36



ﬁ BOARDCON

u E€mbedded Design Customize the embedded system based on Your Idea

[bluetooth]# pair A8:35:12:9A:EB:4D

Attempting to pair with A8:35:12:9A:EB:4D

[CHG] Device A8:35:12:9A:EB:4D Connected: yes

Request confirmation

[agent] Confirm passkey 826524 (yes/no): yes

[CHG] Device :35:12:9A:EB:4D Modalias: bluetooth:v010Fp107Ed1436

[CHG] Device :35:12:9A:EB:4D UUIDs: 00001105-0000-1000-8000-00805Ff9b34fb
[CHG] Device :35:12:9A:EB:4D UUIDs: 0000110a-0000-1000-8000-00805f9b34fb
[CHG] Device :35:12:9A:EB:4D UUIDs: 0000110c-0000-1000-8000-00805Ff9b34fb
[CHG] Device :35:12:9A:EB:4D UUIDs: 00001112-0000-1000-8000-00805f9b34fb
[CHG] Device :35:12:9A:EB:4D UUIDs: 0000111f-0000-1000-8000-00805f9b34fb
[CHG] Device :35:12:9A:EB:4D UUIDs: 0000112f-0000-1000-8000-00805f9b34fb
[CHG] Device :35:12:9A:EB:4D UUIDs: 00001132-0000-1000-8000-00805f9b34fb
[CHG] Device :35:12:9A:EB:4D UUIDs: 00001200-0000-1000-8000-00805f9b34fb
[CHG] Device 135:12:9A:EB:4D UUIDs: 00001800-0000-1000-8000-00805Ff9b34fb
[CHG] Device :35:12:9A:EB:4D UUIDs: 00001801-0000-1000-8000-00805f9b34fb
[CHG] Device :35:12:9A:EB:4D UUIDs: 0000fe35-0000-1000-8000-00805f9b34fb
[CHG] Device :35:12:9A:EB:4D UUIDs: 11c8b310-80e4-4276-afc@-f81590b2177f
[CHG] Device :35:12:9A:EB:4D UUIDs: 8ce255c0-200a-11e0-ac64-0800200c9a66
[CHG] Device :35:12:9A:EB:4D UUIDs: 9664aa26-d76c-43ad-9775-d310f253a408
[CHG] Device :35:12:9A:EB:4D UUIDs: c574edb3-6551-473b-bad8-65035f07e4a8
[CHG] Device :35:12:9A:EB:4D ServicesResolved: yes

[CHG] Device :35:12:9A:EB:4D Paired: yes

Pairing successful

[CHG] Device A8:35:12:9A:EB:4D ServicesResolved: no

[CHG1 Device A8:35:12:9A:EB:4D Connected: no

Step 6: Connect the device.

[bluetooth]# connect A8:35:12:9A:EB:4D

[bluetooth]# connect A8:35:12:9A:EB:4D

Attempting to connect to A8:35:12:9A:EB:4D

[CHG] Device A8:35:12:9A:EB:4D Connected: yes

Connection successful

[CHG] Device A8:35:12:9A:EB:4D ServicesResolved: yes

[CHG] Device A8:35:12:9A:EB:4D UUIDs: 00001105-0000-1000-8000-00805f9b34fb
[CHG] Device A8:35:12:9A:EB:4D UUIDs: ©0001108-0000-1000-8000-00805f9b34fb
[CHG] Device A8:35:12:9A:EB:4D UUIDs: 0000110a-0000-1000-8000-00805f9b34fb
[CHG] Device A8:35:12:9A:EB:4D UUIDs: 0000110c-0000-1000-8000-00805f9b34fb
[CHG] Device A8:35:12:9A:EB:4D UUIDs: 00001112-0000-1000-8000-00805f9b34fb
[CHG] Device A8:35:12:9A:EB:4D UUIDs: 0000111f-0000-1000-8000-00805f9b34fb
[CHG] Device A8:35:12:9A:EB:4D UUIDs: 0000112f-0000-1000-8000-00805f9b34fb
[CHG] Device A8:35:12:9A:EB:4D UUIDs: 00001132-0000-1000-8000-00805f9b34fb
[CHG] Device A8:35:12:9A:EB:4D UUIDs: 00001200-0000-1000-8000-00805f9b34fb
[CHG] Device A8:35:12:9A:EB:4D UUIDs: 00001800-0000-1000-8000-00805f9b34fb
[CHG] Device A8:35:12:9A:EB:4D UUIDs: 00001801-0000-1000-8000-00805f9b34fb
[CHG] Device A8:35:12:9A:EB:4D UUIDs: 0000fe35-0000-1000-8000-00805f9b34fb
[CHG] Device A8:35:12:9A:EB:4D UUIDs: 11c8b310-80e4-4276-afc0-f81590b2177f
[CHG] Device A8:35:12:9A:EB:4D UUIDs: 8ce255c0-200a-11e0-ac64-0800200c9a66
[CHG] Device A8:35:12:9A:EB:4D UUIDs: 9664aa26-d76c-43ad-9775-d310f253a408
[CHG] Device A8:35:12:9A:EB:4D UUIDs: c574edb3-6551-473b-bad8-65035f07e4a8
Authorize service

[agent] Authorize service 00001108-0000-1000-8000-00805f9b34fb (yes/no): yes
[liuy]#

6.10 IR

—___} Liilli o

e e

Execute the following command to retrieve the data reported by the IR module:
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# hexdump /dev/input/event®

# hexdump /dev/input/evente

0000000
0000010
0000020
0000030
0000040
0000050
0000060
0000070
0000080
0000090
0000020
00000b0o
00000c0
00000d0
00000e0
000000
0000100
0000110
0000120
0000130
0000140
0000150
0000160
0000170

View the event node for the input device corresponding to the IR-RX module:

# cat /proc/bus/input/devices

03c3
0004
a27c
03c3
0004
90db
03c5
0004
fdla
03c5
0004
eb83
03c6
0004
b34b
03c6
0004
albs
03c7
0004
dae2
03c7
0004
c6f8

0000 0000 0000
0004 1864 0018
000b 0000 0000
0000 0000 0000
0004
000c
0000
0004
0005
0000
0004
0006
0000
0004
000a
0000
0004
000b
0000
0004
0009
0000
0004
000a

6.11 RS485

‘RS485 Adapter:

B A GND

USB-to-RS485 Adapter PC

Step 2: Open the corresponding serial terminals, setting the baud rate to 115200.
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serial-comb - SecureCRT - O X serial-com10 - SecureCRT - u] X
File Edit View Options Transfer Script Tools Window Help Flle Edit View Options Transfer Script Tools Window Help
ol B3 [ 5 3 Eroer host <AleR- LBaA REEI TR e & ) B [ § H] Enter host <Alt+R- LBan 359 R e

+ serial-com6 5 | 4 b ||+ serialcomi0 x|

[ 17.728881] sunxi-can 4546800.can cani: bit-timing not yet defined = -
[ 17.735891] sunxi-can 4546800.can canl: failed to open can device

[ 17.742831] sunxi-can 4546800.can: PM runtime suspend.

[ 17.825968] dma dmaOchan4: sunxi:dmaThe timeout func is not suportted or chan->private is
NULL, Timeout mode not used

[ 19.323880] random: crng init done

E 19.327698] random: 9 urandom warning(s) missed due to ratelimiting

T

[

t

19.419428] FAT-fs (mmcb1kOp7): volume was not properly unmounted. Some data may be corrup
please run fsck.
19.451661] FAT-fs (mmcb1kOp7): volume was not properly unmounted. Some data may be corrup
. Please run fsck.
Trying to connect to SWupdate...

welcome to Allwinner Longan Platform
Longan login: [ 23.095909] sunxi:sunxi_pd_test-soc@3000000:pd_vi_test@0:[WARN]: runtime_sus

in:
end disable clock
i . runtime_suspend disable c

23.105593] sunxi :sunxi_pd_test-soc@3000000:pd_ve_test@0: [WARN]:
[D( 23.,115257] sunxi:sunxi_pd_test-soc@3000000:pd_npu_test@0: [WARN]: runtime_suspend disable
o(23.125&:15] sunxi:sunxi_pd_test-soc@3000000:pd_serdes_test@0: [WARN]: runtime_suspend disab
:;;‘;35053] sunxi:sunxi_pd_test-s0c@3000000:pd_vo_test@0: [WARN]: runtime_suspend disable c

Ready Serial: COM6, 115200 29, 3 29 Rows, 93 Cols  VT100 CAP NUM Ready Serial: COM10, 115200 2, 1 29 Rows, 69 Cols  VT100 «

Step 3: Execute the following command in the board's serial terminal to test the RS485

transmission and reception functionality.

# com /dev/ttyAS7 115200 8 0 1

serial-comé - SecureCRT - =] X serial-com10 - SecureCRT - o X
File Edit View Options Transfer Script Tools Window Help Fle Edit View Options Transfer Script Tools Window Help
HBLER Frorhost AR R BEGIFR Y 05 AREAR rerbort iR mmBEG MR T @

4 b

< serial-comé xl 47 [ serial-com0 x|

# ~
# [ 36.055916] axpl530-dcdc3: disabling 77778878787 888yyyyyyy00000000
[ 36.060074] axp2202-aldol: disabling
[ 36.064196] axp2202-cldo4: disabling
[ 36.068437] axp2202-vmid: disabling
#
# com /dev/ttyAs7 115200 8 0 1
ort = /dev/tTyAs7
audrate = 115200

=8
parity = 0
stopb =

RECV:

[SISENTIINTS

]
m
n
=
cocoe

RECV: 0O
77778878787888

Ready Serial: COMS, 115200 29, 1 29 Rows, 93 Cols  VT100 CAP NUM . |Ready Serial: COM10, 115200 2, 1 29 Rows, 69 Cols  VT100 ¢

# com /dev/ttyAS6 115200 8 0 1

serial-comé - SecureCRT — u] x serial-com10 - SecureCRT - o X

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

35 33 () 83 K] Enter host <Alt+R> SRR =S FERY @ 5 345 3 (51 2] 3 Enter host <Alt+R=- AR BRI ERY @5
4 b | serial-com0 x|

~ |[B000999395555558 Tk Tk Tk Tk T kmmmmmmmmmmm @

| serial-coms x‘

E

# com /dev/ttyAS6 115200 8 0 1
ort = /dev/ttyAse

audrate = 115200

RECV: 1
jkikjkikikikikikikikikikik
0000993939399939

T 0

v
i o
RECV: O
i o

Read Serial: COM6, 115200 29, 1 29 Rows, 83 Cals  VT100 CAP NUM _;|Read Serial: COM10, 115200 1, 1 29 Rows, 69 Cols  VT100 ¢
v | by ), B 3
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6.12 CAN

CANO corresponds to device node can(, and CAN1 corresponds to device node canl.
The following test procedure uses CANO as an example. To test CAN1, simply replace
the device node with canl.

# ifconfig -a
can@ Link encap:UNSPEC HWaddr ©0-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00
NOARP MTU:16 Metric:1
RX packets:@ errors:@ dropped:0@ overruns:® frame:0
TX packets:0 errors:0 dropped:@ overruns:@ carrier:0
collisions:@ txqueuelen:10
RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)
Interrupt:175

Link encap:UNSPEC HWaddr ©0-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00
NOARP MTU:16 Metric:1

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

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

collisions:@ txqueuelen:10

RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)

Interrupt:178

Step 1: Connect the CAN test tool to the board as shown in the diagram below.

: CAN Adapter '

' = USB-CAN

L Hl y N

Board . USB-to-CAN Adapter PC

Step 2: Open the CAN test software and set the baud rate to 1000000.

& -
File Edit View Options Transfer Script Tools Window Help I:lo
i) B 1 6 2 Forer host <Alt+R HhleBd 58T @

Timestamps: delta v [] aggregate by ID | | auto seroll

/serial-com6 x | e[ Mossremeresone | @ x|
7.819763] dma dmaOchand: sunxi:dmaThe timeout func 1s mot suportted or chan->private 15 .
NULL, timeout mode not used © Nework 1
[ 19.335872] random: crng init done stwor! Driver CandleAPT
[ 19.339703] random: © wrandom warning(s) missed due to ratelimiting v Interfaces Py e
[ 19.432203] FAT-fs (mmcb1kOp7): Volume was not properly unmounted. some data may be corrup e nherface cemdle
t. Please run fsck. Interface Details: V7 \nsbitwi d_1 E04pid_B0GEimi_DO#ER3G50 6
[ 19.464800] FAT-fs (mmcblkOp7): Volume was not properly unmounted. Some data may be corrup Can Databases
t. please run fsck.
Trying to connect to Swupdate... Bitrate (-]
welcome to Allwinner Longan platform Sanple Point &7.56 -
Longan login: [  23.415896] sunxi:sunxi_pd_test-soc@3000000:pd_vi_test@0: [WARN]: runtime_sus
pend disable clock (
[ 23.425617] sunxi:sunxi_pd_test-soc@3000000:pd_ve_test@0: [WARN]: runtime_suspend disable c . | CanfD Bitrate
Tock
[ 23.435316] sunxi:sunxi_pd_test-soc@3000000:pd_npu_test@0: [WARN]: runtime_suspend disable Log CanFD SanpleFoint x
cloc —
[ 23.445105] sunxi:sunxi_pd_test-soc@3000000:pd_serdes_test@0: [waRN]: runtime_suspend disab Time
Te clock Options
[ 23.455185] sunxi:sunxi_pd_test-soc@3000000:pd_vo_test@0: [WARN]: runtime_suspend disable c d omiiignrel by et i
Tock ClListen only node
root
#
One—Shot mode
M t
# Triple Sanplin:
# [ 36.055000] axpl530-dcdc3: disabling = P
[ 36.060079] axp2202-aldol: disabling Add Network Remove Hetwork AefeRee o e off condition
[ 36.064239] axp2202-cldo4: disabling
[ 36.068403] axp2202-vmid: disabling Cancel
v
Ready Serial: COM6, 115200 30, 1 30 Rows, 93 Cols  VT100 CAP NUM Trace
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Step 3: Configure and activate the CAN network, setting the bitrate to 1000000.

# ip link set can@ down

# ip link set can@ up

# ip link set can@ type can bitrate 1000000 loopback off

[@ serial-com - SecureCRT - o X | @ cangaroor - o x
File Edit View Options Transfer Script Tools Window Help file Measurement Trace Window Help
201 28 Enter host <Alt+R> & = £ P
o3 B G e o a® eEd =R @ . s by ® W o o
| serial-coms x} 4
Timestamp Channel Ra/Tx CAN 1D Sender Name  DIC  Data Cemme)
[ 23.435316] sunxi:sunxi_pd_test-soc Tpd_npu_test@0: [WARN]: runtime_suspend disable A
clock
[ 23.445105] sumxi:sunxi_pd_test-soc@3000000:pd_serdes_test@0: [WARN]: runtime_suspend disab
Te clock
[ 23.455185] sunxi:sunxi_pd_test-soc@3000000:pd_vo_test@0: [WARN]: runtime_suspend disable ¢
Tock
root
335091 axpl330-dede3: disabling
36.060079] axp2202- Ting
36.064239] axpzzoz— do« sab'h‘ng < >
36.068493] axp2202-vmid: disabling
| Log & X | Transmit View & X
ip_Tink set_cano dowr -
229.122261] sunxi- (an 453c800. can: PM r‘IJII(HIIE resume. Time Level Message Address ILC Payload
229.128055] sunxi-can 453c800.can: untime suspend. -y .
ipTinic et cand type can bitrate 1000000 1oopback. off 15:50:23 info Starting measure...
236.650104] sunxi-can 453¢800.can: PM runtime resume. 15:50:28 info Listening on inter... o s
236.656148] sunxi-can 453c¢800.can: PM runtime suspend.
[ Extended 0 Ox® [ 8eror Fran
ip Tink set cano up
242.834099) Sunxi-can 433¢800. can: PN runtine resune.
242.839827] sunxi-can 45 B runtine suspend.
242.845765] sunxi-can 4 PM runtime resume. nr AL valmes are
243.851652] TPv6: ADDRCONF (NETOEV. CHANGE): can0: 1ink becomes ready
G
Ready Serial: COMS, 115200 30, 3 30 Rows, 93 Cols  VT100 AP NUM. | Trace
# candump can@
ial-com6 - SecureCRT — o # | # cangaroo® - o X
file Edit View Options Transfer Script Tools Window Help Fle Measurement Trace Window Help
2 ¥ Enter host <Alt+R> 2 = = ¢ i
FEREIREED S MR RCYE N o RO e ez by @ W v el
 serial-com6 x | 4
7 Timestamp Channel Rx/Tx CAN ID Sender Name DLC Data Comme|
~
# ip_1ink_set can0 dow
T 020/ 152361] “Sunxi-can 453c800. can: P runtine resume,
[ 220,128055] sunxi-can 453c800.can: PM runtime suspend.
# ip link set can0 type can bitrate 1000000 loopback off
[ 236.650104] sunxi-can 453c800.can: PM runtime resume.
[ 236.656148] sunxi-can 453c800.can: PM runtime suspend.
#
# ip 1ink set can0 up
[ 242.834099] sunxi-can 453c800.can: PM runtime resume.
[ 242.839827] sunxi-can 453c800.can: PM runtime suspend.
[ 242.845765] sunxi-can 453c800.can: PM runtime resume.
[ 242.851652] 1PV6: ADDKCONF(NETDEV CHANGE) : can0: link becomes ready = 5y
#
# (andump cano
can0 [8] 00 00 00 00 00 00 00 0O Log & X Transmit View & X
can0 ODD [8] 00 00 00 00 00 00 00 0O . ~
can0 000 [8] 00 00 00 00 00 00 00 00 Time Level Message Addres: DLC Payload
can0 000 [8] 00 00 00 00 00 00 00 00
15:52:03 info Send [00 00 O..
cano 000 [8] 00 00 00 00 00 00 00 00 o] oo foa] foo] foo] [oo ] [ao ] [o] fon]
S0 000 [5] 098 %0 49 00 99 0 02 e we mamme. | B EEHEIEIRIEIEI BRI
can0 000 [8] 00 00 00 00 00 00 0O 00 oy
can0 000 [8] 00 00 00 00 00 00 00 00 15:53:04 info Send [00 00 0... [ Extended T Orr [ xrror Bran
can0 000 [8] 00 00 00 00 00 00 00 00 15:53:04 info Send [00 00 O...
can0 000 [8] 00 00 00 00 00 00 00 00 . e
can0 000 [8] 00 00 00 00 00 00 00 00 195304 e Send [00 000..
SN0 8% el 00 00 00 00 00 0o 0g 155305 WMo Send 00000, A et o ([ |
can0 000 [8] 00 00 00 00 00 00 00 15:53:05 f Send [00 00 0..
can0 000 [8] 00 00 00 00 00 00 00 00 e end I
s, 155305 info Send [00 00 O..
15:52:06 infc nd 00000 Y
Ready Serial: COMS, 115200 30, 1 30 Rows, 93 Cols  VT100 CAP NUM | Trace

Step 5: Configure CAN as the sender.

# cansend can@ 123#DEADBEEF

41



ﬁ BOARDCON

uEmbedded Design Customize the embedded system based on Your Idea

serial-com6 - SecureCRT - o X | &

Fle Edit View Options Transfer Script Tools Window Help

Enter host <AlttR> @ o e o

DB H Ereer b B 83 IR @ Tinsstanps: [delta v sgarasste by I st sowoll

¢ serial-comé X 4

B e T Tinestamp Channel  Rx/Tx C2N 1D Sender Neme  DIC  Data Comne

can ~ 2 0 ox12

a0 000 [8] 00 00 00 00 00 00 00 00 1.1362 camdaled  rx 0x123 4 DE D BE EF

can0 000 [8] 00 00 00 00 00 00 00 00
can0 000 [8] 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00

can0 000 [8] 00 00 00 00 00 00 00 00
can0 000 [8] 00 00 00 00 00 00 00 00
[81 oo 00 00 00

cansend can0 123#DEADBEEF
cansend can0 123#DEADBEEF
cansend can0 123#DEADBEEF 3 53
cansend can0 123#DEADBEEF
cansend can0 123#DEADBEEF

cansend can0 123#DEADBEEF Log B x| Transnit Vier B x
cansend can0 123#DEADBEEF 3 ~
cansend can0 123#DEADBEEF Time Level Message Addres: Fayload

cansend can0 123#DEADBEEF
Caneend can 123 foeanarer 195501 v Send 00000 | [y |
cansend can0 123#DEADBEEF 15:53:03 info Send [00 00 0...

foo] oo oo] foo] oo ] on] [eo] o]
4 &

O

cansend can0 123#DEADBEEF -y ;
cansend can0 123#DEADEEEF 15:53:04 info Send [00 00 0.. [ Extendsd 0 Oatz O zeror Fram
cansend can0 123#DEADBEEF 15:53:04 info Send [00 00 0...
cansend can0 123#DEADBEEF ;
cansend can0 123#DEADBEEF 15:53:04 info Send [00000.
cansend can0 123#DEADBEEF 15:53:05 info Send [00 00 0... Serd Repeat s A1l values are | Send Single
cansend can0 123#DEADBEEF 15:53:05 info Send [00 00 0.
cansend can0 123#DEADBEEF .

. 15:53:05 info Send [00 00 0.

15:55:06 inf nd 100.000... ¥

Ready Serial: COMG, 115200 30, 3 30 Rows, 93 Cols  VT100 CAP NUM | Trace

6.13 UART

Step 1: Short circuit RX and TX pins of UART.

# com /dev/ttyAS* 115200 8 0 1

Parameter description:

com :
/dev/ttyAS* :
115200 :

Step 2: Take UARTI (S1) as an example.

# com /dev/ttyAS1 115200 8 0 1
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# com /dev/ttyAS1l 115200 8 0 1
port = /dev/ttyAS1

baudrate = 115200

cs =8

parity = @

stopb = 1

jkjkjkjkjkjkik

RECV: jkikjkikjkikjk
5656565656
RECV: 5656565656

00000
RECV: oooo0
jkjjuee77

RECV: jkjjue677

5.14 RTC

Step 1: Install the Lithium Cell (3V. CR1220), then power on.

CTIOEDC e (- SETEFT

b

Step 2: Set the system time.

# date -s "2026-03-11 17:24:30"

Step 3: Write the system time to the hardware clock.

# hwclock -w

Step 4: Display the current hardware clock time.

# hwclock
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# date -s "2026-03-11 17:24:30"
Wed Mar 11 17:24:30 UTC 2026

# hwclock -w

# hwclock

Wed Mar 11 17:24:37 2026 ©0.000000 seconds
# hwclock
Wed Mar 11 17:24:51 2026 ©.000000 seconds
# hwclock
Wed Mar 11 17:25:07 2026 ©0.000000 seconds

Step 5: Power off, after a period of time to turn on the power again, check whether the

time is saved.

# hwclock
Wed Mar 11 17:35:38 2026 ©0.000000 seconds
# hwclock
Wed Mar 11 17:36:01 2026 ©.000000 seconds
# hwclock
Wed Mar 11 17:36:59 2026 ©0.000000 seconds
# hwclock
Wed Mar 11 17:37:04 2026 ©0.000000 seconds

6.15 SPI

Step 1: short circuit MISO and MOSI pins of SPL

® MOSI
® MISO

Step 2: Test spi.

# spidev_test -s 20000000 -v

6.16 M.2 SSD

Note: The M.2 SSD interface is multiplexed with USB 3.0, so only one of the two can
be used at a time.

Step 1: Insert the SSD into the M.2 slot, then power on the device.
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Step 2: The system will automatically mount it, view the device mount path.

# df -h

# df -h

Filesystem
/dev/root

devtmpfs

tmpfs

tmpfs

tmpfs
/dev/nvme@nlpl
/dev/by-name/UDISK

6.17 GPADC

Used Available Use% Mounted on
232.2M 742.4M 24% /
0 980.0M 0% /dev
0 982.5M 0% /dev/shm
216.0K 982.3M 0% /tmp
288.0K 982.2M 0% /run
32.0K 463.7G 0% /mnt/nvme/nvme@nlpl
4.0K 6.1G 0% /mnt/UDISK

®|ADC2-9

ADC2-7|® ®/ADC2-8

GND|e = /1V38
ADC2-5|®

Note: The ADC input voltage must not exceed 1.8V.

GPADC test command:
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The following logs use ADC2-3 as an example and show the ADC readings when the
input is connected to OV and 1.8V, respectively:

# cat /sys/bus/iio/devices/iio\:device®/in_voltage3_raw
7]

# cat /sys/bus/iio/devices/iio\:device®/in_voltage3_raw
1796
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