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1 Overview Introduction to the HelperBoard A733 Development
Board

1.1 Introduction

The HelperBoard A733 development board (hereinafter referred to as HelperA733) is the
seventh model in the HelperBoard series of development boards produced by Baijie Technology. It
inherits all the excellent features of HelperA523, being simple, elegant, stable and efficient, and is
suitable for more advanced application requirements.

1.2 System Features

@ Processor: Allwinner A733
€ CPU: 64-bit Dual-Core Cortex-A76 + Hexa-Core Cortex-A55, up to 2.0 GHz

®NPU: 3TOPS
¢ Memory: 4 GB /6 GB LPDDR5 (up to 16 GB)
@ Storage: 64 GB UFS 2.2 (up to 1 TB, optional UFS 3.0)

4 GPU: IMG BXM-4-64 MC1
@ Video Engine: H.265 MP/VP9/AVS2 decoder 8K@24fps., H.264 BL/MP/HP decoder 4K@30fps,

JPEG decoder 1080P@60fps. H.264/H.265 encoder 4K@30fps. MJPEG/JPEG encoder
4K@15fps. JPEG encoder 4K@15fps

@ Video Decoding: 8K@24fps H.265, 4K@30fps H.264

@ Display: 40-pin multiplexed MIPI DSI / Dual LVDS / RGB interface, HDMI, eDP

& Ethernet: 10/100/1000 Mbps Gigabit Ethernet

@ WIFI/BT: Dual-band 5 GHz Wi-Fi and Bluetooth 5.0

@ Cellular Module: 4G LTE (EC20 module)

@ USB: Four High-Speed USB 2.0 Host ports and one High-Speed USB OTG port

€ USB Type-C: One USB Type-C port with integrated ADB and UARTO debug console

@ TF Card Slot: One TF (microSD) card slot

€ Microphone: One MIC input

@ Audio Output: One 3.5 mm headphone jack

@ Speaker: One speaker output

@ MIPI Display Interface: One MIPI DSI display interface

@ Capacitive Touch Interface: One capacitive touch interface

€ ¢eDP Interface: One eDP interface

@ PCle Interface: One PCle 3.0 interface

€ Camera Interface: One dual-camera MIPI CSI interface, supporting image sensors up to 13 MP

€ Buzzer: One onboard buzzer
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¥ Expansion Interfaces: 2 x UART, 1 x RS-485,1 x 3.3V power output, 1 x 5V power
output, and 1 x LRADC interface

€ Buttons: One Power button (PWR), one Reset button (RST), one Firmware Flashing button
(FEL), and one User Function button

@ RTC Connector: One external RTC battery connector
@ Power Input: 9-12 V DC input

@ Operating Systems: Android 15, Ubuntu + Qt, and Ubuntu + XFCE

1.3 Hardware Resource Description
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Note: This document applies to the HelperBoard A733 V1.8 baseboard hardware version.
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Location

Description

@

Power Switch

DC 12 V Power Input

Buzzer

RTC Battery Connector

30-pin eDP Connector

SIM Card Slot

4G LTE Module

PCIe 3.0 Connector

USB 2.0 Expansion Header

USB 2.0 Host Port

Headphone

Speaker

Microphone

USB OTG Port (Supports Debug Console and Firmware Flashing)

TF (microSD) Card Slot

Gigabit Ethernet Port

40-pin LCD Connector (Multiplexed Dual LVDS / MIPI DSI / RGB
Interface, Refer to the Schematic for Pin Definitions)

40-pin MIPI CSI Connector

Allwinner A733 Processor

Capacitive Touch Connector

© 60 @ @ O @ @O © © 60 VL Q @ © ©

HDMI Output
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User Function Button

Power Button

Reset Button

FEL Button (Firmware Flashing)

RS-485 Interface (UART2)

LRADC Interface

MIPI CSI Camera Connector

DIP Switch

Expansion GPIO Header

UART3

UART4

© O 66 0 0 8 60 6O

1.4 Hardware Dimensions diagram
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1.5 Screen Connection diagram

(1) LVDS 7.0 1024x600 Screen Connection Diagram

(2) Connection Diagrams for MIPI 10.1 800x1280 and MIPI 10.1 1200x1920 Displays
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(4) MIPI 4.3 480x800 Display Connection Diagram
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(5) MIPI 5.0 720x1280 Screen Connection Diagram
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(6) MIPI8.0_800x1280 Screen Connection Diagram
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(8) EDP Screen Connection Diagram

Shenzhen Baijie Technology Co., Ltd.  Telephone: 13510178868 Mr. Chen



) B A F %
g BAILJIE TECHNOLOGY HelperBoard A733Development Board User Manual F17T R
o

90.02

L-MA A0S 0S0

L-MA ADS DSOL 90402 WM
L-MA A09 D501

1-MA A0S 0S0L 80402 WMV

- =

="\
g=mz WMY
|

Shenzhen Baijie Technology Co., Ltd.  Telephone: 13510178868 Mr. Chen



D) H A R &

BAIJIE TECHNOLOGY HelperBoard A733Development Board User Manual %18 I # 119
o

2 Terminal Debugging

2.1 Downloading Web Disk Resources

All software, hardware design files, source code, and firmware packages referenced in this
user manual are available from the Baidu Netdisk.Please contact our customer service team to

obtain the download link.

The directory structure of the Baidu Netdisk is shown below:

& — 28~ - ..bypy > helpera733 > v1.1

keI 4 y 3}
allwinner_doc

firmware 2 & W
hardware

ic_specs

source

tools

2.2 Installation and Use of Xshell

2.2.1 Installation of Xshell

Before performing any tests, install Xshell to access the development board through a serial

terminal.The installation procedure is as follows:

1. Visit the Xshell official website:https://www.xshell.com/

Shenzhen Baijie Technology Co., Ltd.  Telephone: 13510178868 Mr. Chen
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2. Click DOWNLOAD to open the download page.

3. Select Xshell and download.

M\ NETSARANG MMANAGER XSHELL xFTe a0

4. Select the Free License (or Free for Home/School if available) and download the installation

package.
ININETSARANG

DOWNLOAD

= G==

CHOOSE YOUR LICENSE TYPE

e Existing User e 30 Day Evaluation

Relsted Downloads

5. After the download is complete, double-click the .exe installation file to launch the installation

wizard, and then click Next.
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¥shell 8 Personal

ﬁmﬁﬂ Ishell 8§ Persomnal InstallShield

Fizar

InstallShield(R) Wizard TT %‘*‘f%
}{shell g Fersomal: 35 @; & * A

CE BB T=Fmo] [ mE |

Select | accept the terms of the License Agreement, and then click Next to continue.

¥shell 8 Personal X
TralEh R
& iR TR R o @
NetSarang Computer License Agreement *
& Privacy Policy

This license agreement and privacy policy applies to the free version of
NetSarang Computer Software and the tool used to install NetSarang

Computer Software.
License Agreement
rarefully read the fallmwing terme and conditinne hefars nzing thiz enfhamrs
® IR ANE i AR (A) | HTERCED
O FA I Al PR IES: (0)

InztallShisld

[ E—$E[F—Em] | mE |

Choose the installation directory, and then click Next. The default installation path is shown below.
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¥shell 8 Personal

EREMELS
BETERREEA TR AT R

FHERERTEU TR A Tshell
ggﬁﬂg%géihﬁﬁfﬁ ER—ET .

BRI R
C:%Program Files (x86)\WetSarang\X

*

8 Fersonale

ETREEENME. FRE kT

shell &

¢ F—Em | T—HEm )

Click Install to begin the installation.

Hshell 8 Personal

EEERMAE
R R -

EEXMHEE):

SR T L Qe

s

©

[#shell 5

METE D
T—Lip
hecessibility
hocessories
Administrative Tools
Android Studis

hnt Renamer

Cadence

FileLocator Fro

Foxmail bt
< E—%m [ FZED BLH

Click Finish to complete the installation. Xshell will launch automatically.
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¥shell 8 Personal

InstallShield ¥izard 2R

TR FE ST E AEHE Kshell & Personale

[Axshell & PersonaliziT

¢ F—E) BB

When launching Xshell for the first time, you will be prompted to activate the Free License. Enter
a valid email address and submit the request to complete the registration.

Xshell 8 - &EBiFa] X

XSHELL

AP HERE

After completing the registration through the link in the confirmation email, restart Xshell. Xshell is
now ready for use.
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() NETSARANG

& xsHELL XFTP XMANAGER

IS 3T NetSarang S #iF AT B9 iE .

P T ERIE R LG &R a9 8 Fab Atk FF ST it
.
https://api.netsarangapi.com/f/c/ZM7g06fiKwvlev
OceJEt5qgIvITRIgZKSDel 1TUwHA4BudCOHjmaRau8?
CfiPOLIHAKJVC260x6x1RWadfngtnGxilmQHSWm
1Qb6bVRVHZ7S1tqZtnY3L ESnxHv2Cr7aD%2Bgr8
0r%2B6gNppRTQGP7QytRCWY%2BxI41C5kPn9pDmi
N%2BwzCyOCeh6P39A6ddeSyM3G0x24bdTUTN
mn%2BnvwlfZrXsjQs2WxbTBKVapSdOkl FA%3D%
3D

MBETEDELIEE, BIEIERE IR
EEPIE L

MREBETIA, BB support@xshell.com SN
xRk B IEO S It B F o,

JR&iG1 455 8 NetSarang $u44!

6. Extension Software

Xshell is only one of the supported serial terminal tools. Users may choose any serial terminal

application according to their preference, such as MobaXterm, PuUTTY, or Tera Term.

Due to space limitations, the installation procedures for these tools are not covered in this
manual. Please refer to their official documentation or online installation guides for detailed

instructions.
2.2.2 Serial port connection of the development board
1. Preparation

Connect the USB cable to the (9 USB OTG port described in Section 1.3, as shown in the

figure below.
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2. Install the USB-to-Serial Driver

Locate the CH340 Driver.exe installerin the following directory of the Baidu Netdisk resources,
the download and install the driver.

tools/usb2 serial_driver/CH340 Driver.exe

B WanE(Xed) - ®
Bz
EBINFITH CH341SER.INF] |v|
S WCH.CN

|__ USB-SERIAL CH340
|__ 11042011, 3.3.2011.11
1k

i
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2.2.3 Connect to the development board using Xshell

Connect the development board's USB OTG port to a USB port on the host PC using a USB
cable. Then open Device Manager and verify that a new COM port has been detected.In this
manual, the communication port assigned to the development board is COM7, and all examples
use COM?7 for illustration. If your system assigns a different COM port number, replace COM7 with

the corresponding port number in the following steps.

B REEESR - o X
o TR EfER) BBV BEH) E
e @ E BB

~ & DESKTOP-079DQD7 ~
=3 IDE ATAJATAPI 3558
O =
- EETEE
G FRERIE
= FIEIAF

& #0 (COM A LPT)
@ USB-SERIAL CH340 (COM?7)
@ EES0 (COM1)
¥ =
= 8
3 =il
R ANEOEE
B wiias
B meme
i =E. TS
0 stFstEsHaE
v § EREGRLRHE
@ Intel(R) USB 3.20 ST EEH1E5IE - 1.20 (Microsoft)
§ USB Composite Device
Fi, USB Device(VID_1f3a_PID_efe8)
§ USB iREESE(USE 3.0)

FXTVICITIENT m

After installing Xshell, launch the application and select File — New.
On the Connection page, set the Name field to COM7.

Under the Protocol category, select SERIAL.
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After selecting the protocol, click Serial under the Category pane.

Configure the serial port parameters as follows:

Port: Select the COM port assigned to the development board (for example, COM7).

Baud Rate: 115200

Data Bits: 8

Stop Bits: 1

The last two items are "No".

Shenzhen Baijie Technology Co., Ltd.
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After configuring the serial port settings, click Connect. Then restart the development
board. If the connection is successful, the boot log will be displayed in the Xshell terminal, as
shown in the figure below.You can now access and control the development board through the

serial console.
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«8 COMY- - Xshell 8 (Free for Home/School)

MR HREBE EENV IE(N) HWEEE) S0W) #EiH)

Oo- || n- Qe -~ |ea|liaDeag|Eae| B
~ CON .|+

Starting Modem Manager. ..

Starting OpenBSD Secure Shell server...
Starting Hostname Service...

Starting Permit User Sessions...

Started Dispatcher daemon for systemd-networkd.
Finished Permit User Sessions.

Started Hostname Service.

Started Modem Manager.

Started OpenBSD Secure Shell server

Starting Network Manager Script Dispatcher Service...
Started Serial Getty on ttySe.

Created slice Slice /system/getty.

Reached target Login Prompts.

Starting Load/Save RF Kill Switch Status...
Started Load/Save RF Kill Switch Status.
Started Network Manager Script Dispatcher Service.
Finished Set console font and keymap.

Starting Save/Restore Sound Card State...
Finished Save/Restore Sound Card State.

Reached target Sound Card.

Started rcS-Service.

Reached target Multi-User System.

Reached target Graphical Interface.

Starting Record Runlevel Change in UTMP...
Finished Record Runlevel Change in UTMP.

Ubuntu 22.04.4 LTS HelperA733 ttySo

HelperA733 login: root
Password:
Welcome to Ubuntu 22.04.4 LTS (GNU/Linux 6.6.77 aarch64)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/pro

This system has been minimized by removing packages and content that are
not required on a system that users do not log into.

To restore this content, you can run the 'unminimize' command.
Last login: Wed Nov 22 84:57:35 CST 2023 on ttysSe

COLUMNS=189; LINES: ort COLUMNS LINES;

root@HelperA733:

2.3 adb Debugging

Connect the development board to the host PC using a USB data cable through the (4 USB

OTG port shown in Section 1.3

2.3.1 Basic Use of adb

On the host PC, press Win + R to open the Run dialog box. Enter cmd, and then press Enter

to open the Command Prompt.

Run the following command to check the installed ADB version:

$ adb version
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B Ch\Windows\system32\emd.exe

42>adb version

g Bridg rsion 1.0.41

orm-tools\adb. exe

10. 0. 19045

If ADB is not installed on your PC, download adb_V1.0.41.zip from the following directory in
the Baidu Netdisk resources:

tools/adb/adb_V1.0.41.zip
Extract the archive. In the extracted directory (or in any directory if the ADB executable has
been added to the system PATH), hold Shift and right-click in the blank area of the folder, then

select Open PowerShell window here.

On the A733 system, run the following command to enable the ADB service (enabled by
default in the factory firmware):

$ cat /sys/devices/platform/soc@3000000/10. usbc0O/usb device

If the following output is displayed, the ADB service has been enabled successfully.

root@HelperA7/33:/# cat /sys/devices/plattorm/soc{@3000000/10.usbcC
device chose finished, otg disabled!

root@elperA733:/# |J

Next, run the following command in the Command Prompt to list the connected ADB devices:
$ adb devices

42>adb devices
s attached
7c0016117200c7c1bec device

C:\Users\BJ42>
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Run the following command to connect to the development board. If the connection is

successful, the device status will be displayed as shown below.

$ adb shell

b | den init media proc r S\ usr

lib mnt qt_env. sh sbi system wvar
lost+found opt root sSrv s vendor

For more information about ADB commands, refer to the official Android Developer

documentation or other online ADB tutorials.

2.3.2 Install APK using adb

Once the device is connected, you can install an APK. Ensure that the directory containing the
APK does not include any folders with Chinese characters; otherwise, the installation may fail.

Run the following command to install the APK:

$ adb install apk BREFISCAE4

If the APK is installed successfully, the output should be similar to the following:

db install E:\tools\antutu-benchmark=v10. apk
Streamed Install

If the adb devices command lists multiple devices, use the -s option to specify the target

device by its serial number.

For example:
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\antutu-benchmark—v10. apk

C:\Users\BJ42>
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3 Hardware Function Test

The HelperA733 development board is preloaded with the Ubuntu operating system at the
factory.The board can be powered by a DC power supply. After power-on, you can perform

hardware function tests to verify that all onboard peripherals are operating correctly.

Powering the Board via DC Power Supply:

The (2) DC power input is shown in Section 1.3. Connect the supplied 12 V power adapter

to the DC power input, and then turn on the (1) Power switch shown in Section 1.3 to start the

system.

3.1 Function testing of the Ubuntu system on the development board

3.1.1 Development board Ubuntu account and password

The default user accounts for the HelperA733 development board are as follows:
Root (superuser) account: root
Standard user account: szbaijie
Default password (for both accounts): szbaijie

3.1.2 485 Test

The €0 interface shown in Figure 1.3 is the 485_UART2 interface.To test the RS485 function,

two RS485 interfaces are required to be connected together. A single interface cannot be tested
independently. This test is performed with Development Board A and Development Board B
connected to each other.Both Development Board A and Development Board B need to be

connected to Xshell.Note: For Xshell usage instructions, please refer to Section 2.2.

The RS485 communication test uses the minicom software. Both development boards need

to have minicom installed. The installation command is as follows:
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$ apt—get install minicom

After the installation is completed, enter the Minicom configuration interface using the

following command:

$ minicom -s

[configuration]
| Filenames and paths
| File transfer protocols

| Serial port setup

| Modem and dialing

| Screen and keyboard
| Save setup as dfl

| Save setup as..

[ Exit

| Exit from Minicom

Select Serial port setup and press Enter to enter the serial port configuration interface.
Press "A" to configure the communication port and set the port to /dev/ttyS2.
Then press "F" to disable Hardware Flow Control by setting it to "No".The final configuration is

shown in the figure below:

Serial Device 1 /dev/ttyS2
Lockfile Location : /var/lock
Callin Program :
Callout Program :
Bps/Par/Bits : 115200 8N1
Hardware Flow Control : No
Software Flow Control : No
RS485 Enable : No
RS485 Rts On Send : No
RS5485 Rts After Send : No
RS485 Rx During Tx : No
RS485 Terminate Bus : No
RS485 Delay Rts Before: 0
RS485 Delay Rts After : 0

Change which setting? [}

After completing the configuration, press Enter to exit the serial port configuration interface.
Select Save setup as dfl to save the current settings as the default configuration, as shown

below:
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[configuration]
Filenames and paths
File transfer protocols

I
I
| Serial port setup

| Modem and dialing

| Screen and keyboard

[ Save setup as dfL |
| Save setup as..

| Exit

| Exit from Minicom

Select Exit to leave the configuration mode and enter the serial communication interface.Enter
"szbaijie" on Development Board A. The same message should be displayed on Development
Board B.Similarly, enter "szbaijie" on Development Board B, and the message should be

displayed on Development Board A.

If the data can be transmitted and received successfully between the two development

boards, the RS485 communication test is completed successfully.

Welcome to minicom 2.7.! Welcome to minicom 2.7.1

OPTIONS: I18n OPTIONS: I18n

Compiled on Aug 13 201 5 Compiled on Aug 13 2017, 15:25:34.

Port /dev/ttyS2, 16:59:28 Port /dev/ttyS2, 16:59:24

Press CTRL-A Z for help on special keys Press CTRL-A Z for help on special keys

[ | szbaijie[]

To exit Minicom, press "Ctrl+A" first, then press "X".Select "Yes" in the confirmation dialog

to exit Minicom.

Welcome to minicom 2.8

OPTIONS: Il8n
Port /dev/ttyS2

Press CTRL-A Z for help on special keys
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3.1.3 UART serial port test

The interfaces shown in Figure 1.3 are () UART3 and ¢2 UART4.The UART test requires

two development boards to be connected together to verify data transmission and reception.
The UART connection is as follows:GND —— GND RX——TX TX—— RX.The RX and TX
lines must be cross-connected.
Taking UART3 as an example, the test procedure is as follows:

1. Test Development Board 1 for data reception and Development Board 2 for data
transmission.The device node generated by UART3 is ttyS3, so both data transmission and
reception use ttyS3.

Run the following command on Development Board 1 to wait for incoming data:

$ cat /dev/ttyS3

root@HelperA733:~# cat /dev/ttyS3

Run the following command on Development Board 2 to send data:

$ echo szbaijie >/dev/ttyS3

root@HelperA733:~# echo szbaijie > /dev/ttyS3

root@elperA733:~# [

After executing the command, Development Board 1 will receive the data sent from

Development Board 2.
root@HelperA733:~# cat /dev/ttyS3

szbaijie

2. Test Development Board 1 for data transmission and Development Board 2 for data

reception.

Run the first command mentioned above on Development Board 2 to wait for data reception,

and then run the second command mentioned above on Development Board 1 to send data.
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3.1.4 Network port test

The interface shown in Figure 1.3 is the (0 Gigabit Ethernet interface.Use a standard

Ethernet cable to connect the Ethernet ports of the development boards.First, check whether the

development board has obtained an IP address. Run the following command:

§ ifconfig

root@HelperA733:~# ifconfig

eth0: flags=4163<UP,BROADCAST,RUNNING,MULTICAST= mtu 1500
inet 192.168.1.140 netmask 255.255.254.0 broadcast 192.168.1.255
inet6 feB0::3672:c004:88d5:bc82 prefixlen 64 scopeid Ox20<link=>
ether d4:bf:48:ac:9a:57 txqueuelen 1080 (Ethernet)

RX packets 46496 bytes 3746531 (3.7 MB)

RX errors @ dropped 541 overruns @ frame @

TX packets 746 bytes 84023 (84.0 KB)

TX errors © dropped © overruns @ carrier @ collisions 0
device interrupt 7 base 0x8000

Run the ping command on the development board. If data packets are successfully
transmitted and received, the Ethernet interface and network communication test are completed

successfully.

$ ping www. baidu. com

root@elperA733:~# ping W baidu com

PING www.a.shifen.com (183. 172 17) 56(84) bytes of data.

64 bytes from 183.2.172.17 (l 2.172.17): icmp seg=1 ttl=54 time=8.
64 bytes from 183.2.172.17 (183.'.1?2.17}: icmp_seg=2 ttl=54 time=8.
64 bytes from 183.2.172.17 (183.2.172.17): icmp_seqg=3 ttl=54 time=8.
64 bytes from 183.2.172.17 (183.2.172.17): icmp_seq=4 ttl=54 time=8.
64 bytes from 183.2.172.17 (183.2.172.17): icmp_seqg=5 ttl=54 time=8.

(L]

W o~

=

64 bytes from 183.2.172.17 (183.2.172.17): icmp_seq=6 ttl=54 time=8,
64 bytes from 183.2.172.17 (183.2.172.17): icmp_seq=7 ttl=54 time=8,
64 bytes from 183.2.172.17 (183.2.172.17): icmp_seq=8 ttl=54 time=8.

e r'

=W N AW
on

--- www.a.shifen.com ping statistics ---
8 packets transmitted, 8 received, 0% packet loss, time 7009ms
rtt min/avg/max/mdev = 8.155/8.287/8.428/0.084 ms

Note: The ping test in this example uses a domestic website. You can ping a different address
according to your network environment.
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3.1.5 USB-HOST port test

The two interfaces shown in Figure 1.3 are the USB HOST interfaces of the development

board.Connect a mouse or keyboard to the USB HOST port. Then run the following command in
Xshell. When moving the mouse or pressing any key on the keyboard, corresponding data will be
generated.

The command is as follows:

$ getevent

root@HelperA733:~# getevent
could not open /dev/input/by-id, Is a directory
add device 1: /dev/input/event5

name: "USB OPTICAL MOUSE "
add device 2: /dev/input/event4

name: "sndi2s0 Headphones"
add device 3: /dev/input/event3

name: "gt9xxnew ts"
could not open /dev/input/by-path, Is a directory
add device 4: /dev/input/event2

name: "sunxi-keyboard"
add device 5: /dev/input/eventl

name: "axp8191-pek"
add device 6: /dev/input/eventd

name: "sunxi-keyboard"
/dev/input/event5: 0004 0004 00090001
/dev/input/event5: 0001 0110 00000001
/dev/input/event5: 0000 0OEO O0OEEOEOOO
/dev/input/event5: 0004 0004 00090001
/dev/input/event5: 0001 0110 00000000
/dev/input/event5: 0000 0000 0OEOEOOO
/dev/input/event5: 0002 0001 00000001
:dev}inputfeventE: 0000 QOO POPOEOEO

3.1.6 Camera test

The interface shown in Figure 1.3 is the €3 camera interface.Connect the camera to the

development board, and then run the script command to perform the camera test. After capturing
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an image, the script will display the captured image on the screen and save the image file
"yuv.jpg" in the current directory.

The command is as follows:

$ photo csi. sh

3.1.7 TF card interface test

The interface shown in Figure 1.3 is the (D TF card interface.Insert the TF card into the

development board, and then run the following command in Xshell. The TF card device

information and storage capacity will be displayed in the terminal.

The command is as follows:

$ fdisk -1

Device Boot Start End Sectors Size Id Type

/dev/mmcblkoOpl 2048 31116254 31114207 14.8G c W95 FAT32 (LBA)

3.1.8 Microphone, headphones, speaker test

The interfaces shown in Figure 1.3 are the () headphone interface, (2 speaker interface,

and (3 microphone interface.Run the following command in Xshell to perform the audio test.

After executing the command, the system will record audio for 3 seconds and then automatically

play it back. If sound is output successfully, the audio function is working properly.

The command is as follows:

$ sound aplay. sh

root@elperA733:~# sound_aplay.sh
Recording WAVE '/data/luyin.wav' : Signed 16 bit Little Endian, Rate 16000 Hz, Mono

Playing WAVE '/data/luyin.wav' : Signed 16 bit Little Endian, Rate 16000 Hz, Mono
root@elperA733:~# [

Note: Under the Ubuntu system, sound output is available when both the headphone and
speaker are connected simultaneously. It is recommended to connect only one audio output

device at a time during testing.
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3.1.9 Buzzer test

The interface shown in Figure 1.3 is the (3) buzzer interface.Run the following commands in

the Xshell serial terminal to control the buzzer on and off.

$ gpio—test.64 wm 5 1
$ gpio—test.64 wm 5 0

3.1.10 Touchscreen test

The interface shown in Figure 1.3 supports () RGB/LVDS/MIPI multiplexed LCD

displays.After powering on the development board, tap applications on the screen or swipe
across the display to perform the touch screen test.When touch data is generated during screen

interaction, the touch screen test is completed successfully.

The command is as follows:

$ getevent

root@HelperA733:~# getevent
add device 1: /dev/input/eventd

name: "sndi2s® Headphones™
add device 2: /dev/input/event3

name: "gt9xxnew ts"
could not open /dev/input/by-path, Is a directory
add device 3: /dev/input/event2

name: "sunxi-keyboard"
add device 4: /dev/input/eventl

name: "axp8191-pek"
add device 5: /dev/input/event0

name: "sunxi-keyboard"
/dev/input/event3: 0001 0l4a 00000001
/dev/input/event3: 0003 0035 000002
/dev/input/event3: 0003 0036 00000123
/dev/input/event3: 0003 0030 00000018
/dev/input/event3: 0003 0032 00000018
/dev/input/event3: 0003 0039 00000000

Shenzhen Baijie Technology Co., Ltd.  Telephone: 13510178868 Mr. Chen



D) H A R &

BAIJIE TECHNOLOGY HelperBoard A733Development Board User Manual %5 40 T H 119
o

3.1.11 WIFI test

After the development board is powered on, enter the command shown below in the Xshell
serial terminal to scan for available WiFi networks. If WiFi networks are detected, the test is

completed successfully.

The command is as follows:

$ nmcli device wifi list

root@HelperA733:~# nmcli device wifi list
IN-USE BSSID SSID MODE CHAN RATE SIGNAL BARS SECURITY

3.1.12 4G module test

The interface shown in Figure 1.3 is the (6) SIM card slot.The 4G module used on the

development board is the (7) EC20 module (Note: The module needs to be purchased

separately).Insert the 4G module and SIM card into the development board, and secure the 4G
module properly to prevent it from becoming loose. Power on the development board and perform

the following steps after the system is ready.

There are two scripts related to the 4G function: one is used to enable 4G, and the other is
used to remove 4G. After enabling 4G, the ifconfig command should display the ppp0 interface

and its assigned IP address. If the development board can successfully ping www.baidu.com, the

4G test is completed successfully.

1. First, ensure that the required software packages have been installed. If they are not

installed, run the following commands to install them and then reboot the system.

$ apt update & apt install ppp modemmanager -y
$ reboot

2. After rebooting the system, run the following command to enable the 4G function.
The first time the 4G connection is established, it may take some time to obtain an IP address.

Shenzhen Baijie Technology Co., Ltd.  Telephone: 13510178868 Mr. Chen


http://www.baidu.com

D) E & R 3

BAIJIE TECHNOLOGY HelperBoard A733Development Board User Manual %41 ;| H 119
o

$ 4g set. sh

root@HelperA733:~# 4g set.sh
Connection 'ppp@' (87005a90-fb12-4e20-b95d-814202968f45) successfully added.
root@HelperA733:~# ifconfig
eth0: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 15600
inet 192.168.1.140 netmask 255.255.254.0 broadcast 192.168.1.255
inet6 feB80::5b97:eddc:4dc0:5855 prefixlen 64 scopeid 0x20<link>
ether d4:bf:48:ac:9a:57 txqueuelen 1000 (Ethernet)
RX packets 1948 bytes 161095 (161.0 KB)
RX errors ® dropped 13 overruns @ frame 0
TX packets 28 bytes 2156 (2.1 KB)
TX errors @ dropped @ overruns @ carrier @ collisions ©
device interrupt 7

lo: flags=73<UP,LO00PBACK,RUNNING> mtu 65536
inet 127.0.0.1 netmask 255.0.0.0
inet6 ::1 prefixlen 128 scopeid 0x10<host>
loop txqueuelen 1000 (Local Loopback)
RX packets 84 bytes 6688 (6.6 KB)
RX errors ® dropped 0@ overruns 0 frame 0
TX packets 84 bytes 6688 (6.6 KB)
TX errors 0@ dropped @ overruns @ carrier @ collisions ©

p2p0: flags=4099<UP,BROADCAST,MULTICAST> mtu 1500
ether 18:84:c1:01:bb:f8 txqueuelen 1000 (Ethernet)
RX packets © bytes 0 (0.0 B)
RX errors 0 dropped @ overruns @ frame ©
TX packets © bytes 0 (0.0 B)
TX errors @ dropped @ overruns @ carrier @ collisions ©

ppp@: flags=4305<UP,POINTOPOINT,RUNNING,NOARP,MULTICAST> mtu 1500
inet 10.3.231.150 netmask 255.255.255.255 destination 10.64.64.64
ppp txqueuelen 3 (Point-to-Point Protocol)
RX packets 10 bytes 122 (122.0 B)
RX errors ® dropped @ overruns 0 frame 0
TX packets 11 bytes 191 (191.0 B)
TX errors @ dropped 0 overruns @ carrier 0 collisions 0

3. Disable 4G

$ 4g del. sh

After the 4G function is removed successfully, run the ifconfig command to check the

network interfaces. The ppp0 interface should no longer be displayed.

3.1.13 Bluetooth test

Use a mobile phone to communicate with the Bluetooth module on the development board for
testing.There are two Bluetooth-related scripts on the development board. One script is used to
start Bluetooth and configure the connection, and the other is used to start the

communication port.Run the Bluetooth configuration script in the Xshell terminal.
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The command is as follows:

$ bluetooth set. sh

UUIDs: 0000110e-0000-1000-8000-00805T9b341h
UUIDs: 00001200-0000-1000-8000-00805T9b34fb
UUIDs: 0000110c-0000-1000-8000-00805T9b34fb

Controller
Controller
Controller

Alias: BlueZ 5.48
Pairable: yes
Alias: localhost.localdomain

Controller
Controller z
ontroller 7 14:1

5
5
2] : 5
Controller 10:! ; 5 UUIDs: 06001800-0000-1000-8000-00805T9b34tb
: 5
5
)

Note: After entering the Bluetooth interface, you can enter "help" to view the available
command information.

1. Scan for Bluetooth devices

$ scan on

[CHG] Controller 10:11:12:13:14:15 Alias: localhost.localdomain
[blue hl# scan on

Discovery started

[CHG] Controller 16:11:12:13:14:15 Discovering: yes

[NEW] Device 69:60:1B:95:9A:89 69-60-1B-95-9A-89

After the scan is completed, the Bluetooth device "szbaijie_bluetooth” is detected.

The device ID (MAC address) of the mobile phone Bluetooth device is obtained as

F0:C4:2F:39:6E:55, as shown below:

[NEW] Controller 13:14:15 localhost.localdomain [default]

S =N N = R o S e L B el 7haijie bluetooth

Agent registered

[CHG] Controller 12:13:14:15 Class: Ox00000000
[CHG] Controller 13:14:15 Powered: yes
[CHG] Controller 2:13:14:15 UUIDs: 00001801-0000-1000-8000-008O5T9b34fh

After finding the corresponding device ID, stop the Bluetooth scan using the following

command:

$ scan off

If an error occurs during the Bluetooth scan, check whether the Bluetooth device hci0 is

enabled. If it is not enabled, run the bluetooth_set.sh script again.

Use the following command to check the status:

$ hciconfig -a

When hci0 is enabled properly, the output is shown as follows:
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root@HelperA733:~# hciconfig -a
hci0: Type: BR/EDR Bus: UART
BD Address: 18:84:C1:01:BB:FA ACL MTU: 1821:9 SCO MTU: 255:4
UP RUNNING PSCAN ISCAN
RX bytes:3000 acl:0 sco:0 events:106 errors:0
TX bytes:2335 acl:0 sco:® commands:63 errors:0
Features: 0xbf Oxee Oxcd Oxfe Oxd8 0x3f O0x7b 0x87
Packet type: DM1 DM3 DM5 DH1 DH3 DH5 HV1 HV3
Link policy: RSWITCH SNIFF
Link mode: SLAVE ACCEPT
Name: 'HelperA733'
Class: Ox000000
Service Classes: Unspecified
Device Class: Miscellaneous,
HCI Version: (O0xb) Revision: 0x14
LMP Version: (0xb) Subversion: 0x14
Manufacturer: RivieraWaves S.A.S (96)

2. Pair with the Bluetooth device

After obtaining the device ID of the mobile phone Bluetooth device, enter the pairing
command. A confirmation prompt will appear after a short delay. Enter "yes" in the development

board command line to confirm the pairing.

$ pair F0:C4:2F:39:6E:55

Note: F0:C4:2F:39:6E:55 is the device ID (MAC address) of the Bluetooth device, which is

displayed after executing the scan on command.

[bluetooth]# pair FO:C4:2F:39:6E:55

Attempting to pair with FO:C4:2F:39:6E:55

[CHG] Device FO:C4:2F:39:6E:55 Connected: yes
Request confirmation

[szbalm[agent] Confirm passkey 623495 (yes/no):

At this point, a pairing request will also appear on the mobile phone. Tap "Pair" to confirm the

connection.The interface after successful pairing is shown below:

[blue th]# pair FO:C4:2F:39:6E:55
Attempting to pair with FP:C4:2F:39:6E:55
[CHG] Device FO:C4:2F:39:6E:55 Connected: yes
quest confirmation
Im[agent] Confirm passkey 839765 (yes/no): yes
Device FO:C4:2F:39:6E:55 Modalias: bluetooth:v010Fpl07Ed1436

Device FO:C4:2 9:6E:55 UUIDs: 0000046a-0000-1000-8000-00805T9b341b
Device FO: :6E:55 UUIDs: 00001105-0000-1000-8000-00805T9b341b
Device FO:C4:2 }:6E:55 UUIDs: 0000110a-0000-1000-8000-00805f9b34fb
Device FO:C4:2 :6E:55 UUIDs: 0000110c-0000-1000-8000-00805T9b34fb
Device FO:C4:2F:39:6E:55 UUIDs: 00001112-0000-1000-8000-00805T9b341hb
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After successful pairing, enter "exit" to exit the Bluetooth connection interface.The command
is as follows:

$ exit

3. Connect to the Bluetooth device

After exiting the pairing interface, run the Bluetooth port registration command on the

development board.

The command is as follows:

$ bluetooth rfcomm. sh

After executing the above command, the system will enter the waiting state.At this point,
install a Bluetooth serial port application on the mobile phone. Open the application and
connect to the paired Bluetooth device on the development board. After the connection is
established, the development board will display a successful connection message and exit the
waiting state.The Bluetooth serial port application on the mobile phone and the development

board can now transmit and receive data.

The successful connection status is shown below:

root@elperA733:~# Waiting for connection on channel 1
Connection from 78:34:FD:E3:F8:2E to /dev/rfcomm®

Press CTRL-C for hangup

Note: If the Bluetooth serial port application is not installed or no connection is established,
the system will remain in the waiting state.

4. Bluetooth Communication

(1) Receive Data

Run the following command in the Xshell terminal. Send data through the Bluetooth serial

port application on the mobile phone, and the corresponding data will be displayed in the terminal.
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$ cat /dev/rfcomm0

(2) Send Data

Run the following echo command in the Xshell terminal to send data. The sent data will also

be displayed in the Bluetooth serial port application on the mobile phone.

The command is as follows:

$ echo szbaijie >/dev/rfcomm0

3.1.14 Backlight adjustment

The backlight brightness can be adjusted using the following command. The value parameter
is a number ranging from 0 to 255. In general, 0 represents the lowest backlight brightness, and

255 represents the highest backlight brightness.

$ set brightness. 64 value

Use the above command to set the backlight brightness to 150. The change in backlight

brightness can be observed on the display.

root@elperA733:~# set brightness.64 150
Brightness set to 150 (max: 255)

root@elperA733:~# |}

3.1.15 PCIE port test

The interface shown in Figure 1.3 is the (8) PCle M.2 interface. Insert a solid-state drive

(SSD) that supports this interface, and then power on the development board.
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After entering the system, run the following commands to verify that the system has detected

the NVMe SSD, and format the corresponding partition with the ext4 file system.

$ 1s /dev/nvme0*
$ mkfs. ext4d /dev/nvmeOnl

root@elperA733:~# 1s /dev/nvmed*
/dev/nvme® /dev/nvmeOnl
root@elperA733:~# mkfs.ext4 /dev/nvmeOnl
mke2fs 1.47.0 (5-Feb-2 )
/dev/nvme@nl contains a ext4 file system
last mounted on /mnt/nvme on Sat Jun 27 16:33:04 Z
Proceed anyway? (y,N) y
Discarding device blocks: done
C ting filesystem with 31258710 4k blo and 781516
-adol 981855 5

200, 884736, 1605632
87872

Allocating group tables: done

Writing inode table: done

Creating journal (131072 blocks): done

Writing superblocks and filesystem accounting information: done

root@elperA733:~# |

After formatting is completed, create a mount directory and manually mount the SSD. After

the mount operation is successful, use the df -h command to check the disk capacity and mount

status.

$ mkdir —p /mnt/nvme
$ mount /dev/nvmeOnl /mnt/nvme
$ df -h
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root@HelperA733:~# df

Filesystem Size Avail Use% Mounted on
/dev/sda4d 4.9G 3.6G 27% /

tmpfs 2.0G 2.0G 0% /dev/shm
tmpfs 782M 781M 1% /run

tmpfTs 5.0M 5.0M 1% /run/lock
/dev/sdab 25G 236G 1% /data

tmpfs 391M 391M 1% /run/user/0
/dev/nvmeOnl 117G 111G 1% /mnt/nvme
root@elperA733:~# |

3.2 Function testing of the Android system on the development board

The Android system and Ubuntu system share many common test items. The test methods

for the common items are as follows:

e 485 communication test
e Ethernet port test
e USB HOST port test

e Touch screen test

3.2.1 TF card interface test

The interface shown in Figure 1.3 is the (9 TF card interface. Insert an SD card, then open

Settings — Storage. The TF card storage capacity will be displayed in the storage information.
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5209 & @ 3

e

e

Storage

SD card v

; 8 6 KB used 3.9 GB total
= Storage manager @

3.2.2 Microphone, headphones, speaker test

The interfaces shown in Figure 1.3 are the () headphone interface, (2 speaker interface,

and (3 microphone interface.The Recorder application can be used to test the microphone,

speaker, and other audio interfaces simultaneously, as shown below:
S20% & @

\.,z Message recorded

00:04

Discard
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3.2.3 WIFI test

After powering on the development board, pull down the notification panel on the interface to

enable or disable Wi-Fi.

Internet

Tap a network to connect

W. ChinaNetbzhX

W. ChinaNetbzhX-56

W baijiekeji

> Seeall

3.2.4 Bluetooth test

After powering on the development board, pull down the notification panel and tap "Pair with

new device" to search for available Bluetooth devices and complete the pairing process.

The pairing interface is shown below:

Shenzhen Baijie Technology Co., Ltd.  Telephone: 13510178868 Mr. Chen



D) E & F 5

BAIJIE TECHNOLOGY HelperBoard A733Development Board User Manual % 50 ;T 119
o
5219 @ M

Pair with duandeidei?

Bluetooth pairing code

158000

Also allow access to contacts and call history
Info will be used for call announcements and more

CANCEL

3.2.5 USB-OTG port test

The interface shown in Figure 1.3 is the (9 USB OTG interface.After the system boots up,

open the following path on the interface:Settings — System — Advanced — Developer options
— USB debugging(USB debugging is enabled by default.).WWhen enabling USB debugging, a
confirmation prompt will appear as shown below. Select "Yes" to enable Android ADB debugging.
If the ADB connection is successful, the test is passed.This interface can also be used as the

firmware flashing port. For detailed flashing instructions, please refer to Section 4.3.

Note: For more information about Android ADB debugging, please refer to Section 2.3.
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Allow USB debugging?

USB debugging is intended for development purposes
only. Use it to copy data between your computer and your
device, install apps on your device without notification, and

read log data.

CANCEL 0K

9279 @ 30

< Developer options Q

Use developer options ()

Grammatical gender
Not specified

Debugging

USB debugging

Debug mode when USB is connected

Wireless debugging

Debug mode when Wi-Fi is connected @
v < L ® )] D) L)

If the development board cannot be connected to Android using adb shell (skip this step if
the connection works directly), and no device ID is displayed when running adb devices, the OTG

function must first be enabled through the serial terminal of the development board.

The operation steps are as follows:
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$ su
$ cat /sys/devices/platform/soc@3000000/10. usbc0/usb device

After the message "device chose finished" is displayed, the Android system can be
connected using ADB.At this point, run the following command in the computer terminal:

adb devices.The device ID will be displayed in the terminal.

3.2.6 Camera test

Camera

Open the application menu and tap the "Camera™ application to enter the camera

interface. You can then take photos or record videos, as shown below:

Photo  Video
v

Note: The Camera application will only appear after a camera device is connected.
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4 Use of software tools

4.1 VMware development environment Setup

4.1.1 Hardware Requirements

Memory (RAM): = 12 GB (16 GB or above is recommended for Android compilation)
Storage: = 500 GB

4.1.2 Software Requirements

To simplify the development process, we have prepared an Ubuntu 20.04 virtual machine

image with all the required software pre-installed.

If you do not use the virtual machine image provided by our company, please download and

install the following software:

Ubuntu16.04 downloading

$ sudo apt—get install libncursesb bison \
lsof busybox build-essential subversion \
git—core libncursesb—dev \

zliblg-dev gawk flex quilt libssl-dev \
xsltproc libxml-parser-perl mercurial \
bzr ecj cvs unzip pigz 1ib32z1 \
1ib32z1-dev 1ib32stdc++6 libstdct++6 \
openssl linux—tools—common gperf \
android-tools—fsutils -y

Unubtu18.04 downloading

$ sudo apt—get install libncursesb bison 1lsof \
busybox build-essential \

subversion git—core libncursesb5-dev \
zliblg—dev gawk flex quilt libssl-dev \
xsltproc libxml-parser—perl mercurial \

bzr ecj cvs unzip pigz 1ib32z1 \

1ib32z1-dev 1ib32stdc++6 libstdc++6 \

openssl linux—tools—common gperf \
python—minimal android-tools—fsutils -y
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Ubuntu20.04 downloading

$ sudo apt—get install libncursesb bison lsof \

busybox build-essential \

subversion git-core libncursesb-dev \

zliblg-dev gawk flex quilt libssl-dev \

xsltproc libxml-parser-perl mercurial bison \

bzr ecj cvs unzip pigz 1ib32z1 libelf-dev \

1ib32z1-dev 1ib32stdc++6 libstdc++6 \

openssl linux—tools—common gperf \
android-sdk—libsparse-utils android-sdk—ext4-utils python2 -y

Installing the VMware 17 virtual machine software is straightforward. The installation package
is available in the shared network drive. Please install it by yourself.The virtual machine image is
located in the following shared directory:tools/vmware17/helperboard_ubuntu20.04.zip
After extracting the file, the virtual machine can be used directly.The following section describes
how to configure the development environment in VMware 17.

Open VMware 17, then select the menu:File — Open,Select the extracted virtual machine
image file:ubuntu20.04.vmx

as shown below:

Note: After opening the virtual machine, the default memory allocation is 4 GB.

[l Eapis x
1T > IkEsfs > FHhNE (D) > ubuntu20.04_baijie » v || £ ubuntu20.04_baijie FiFZR P
I B ‘ |
| @m-  greEoese =- o @
dinaBEEFREIFTE i BR a fEpr s E=ic) Fh
r
Diwnloads 564dbde1-3dc3-e538-020c-52d044a...  2025/3/24 23:14 i ~
RSSO ubuntu20.04.vmdk.Ick 2025/9/24 23:14 g2
)- s T ubuntu20.04.vmx.lck 2025/9/24 23:14 pry =3
= ubuntu20.04 2025/9/24 23:14 VMware EE#IHL... 4 KB
»
o 2 VMware EHHLELE
¥ 3Dz Fv 3.54 KB
T s ISR EIHE: 2025/9/24 22:14
= BF
¥ =
b EFR
[t
%9 Windows-SSD (C:)
- (D)
P ms
o< >
STEE(N): |ubuntu20.04 V| resEms v
FTFF(O) BUiE
T
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The default virtual machine configuration is as follows:

e CPU: 2 processors, 3 cores per processor
¢ Memory (RAM): 12 GB
e Storage: 500 GB hard disk, including a 24 GB swap partition

Users can adjust the configuration according to their requirements, such as increasing the

memory size or the number of CPU cores.

The CPU used for creating this virtual machine image is Intel Core i7-6700K. When running
the virtual machine, some users may encounter compatibility issues. In this case, you can copy
the virtual machine and select the option to automatically configure it for your own CPU. The

virtual machine should then run normally.
Note:

1. The username and password of the Ubuntu 20.04 virtual machine are both: szbaijie.
2. Do not update the system after installing the virtual machine. Otherwise, the Python

version may be changed, which could cause compilation failures.

Then click the Power on button on the VMware 17 4 toolbar to start the HelperBoard

virtual machine.

If the following prompt appears, click "Take Ownership" to continue.

WMware Workstation >
|

EZEMNNFEEZ kD .

MR EEUHEE R &R ERAER (T EEEN RS
s A ) R L R -

BrErid: C\baidu_ubuntu20.04 baje\ubuntu20.04_baiia
‘\wbuntu2d. 04 e e

FREET)

Shenzhen Baijie Technology Co., Ltd.  Telephone: 13510178868 Mr. Chen



D) H A R &

BAIJIE TECHNOLOGY

by

HelperBoard A733Development Board User Manual

Then click "l Moved It" to enter the system.

uburtu20.04 - Viviware Workstation

e EEEH AT E R IR B o

A TEE T ERTE IBA0ESEINGE . VMware Workstation Z80
BrEE Eish s E S T R, -

TS, BEE HERSEERANP).

*opzmaginin) | | BoERREEwe) |

A

4.2 Install PhoenixSuit

Download and install the software from the following shared directory:

tools/windows_burning_tool/PhoenixSuit_CN.msi.During the installation process, a driver

installation window will appear. Follow the steps below to complete the driver installation:

j_‘%] PhoenixSuit

Fi0{EMH PhoenizSuit FimS

TR

T EEEA
Azfl[ER

Wt AW ENIEES
%gmgfwﬂk e,

I

TEREERS I SERRTTEATH BN T PhoenixSuit FEAIGR -

BT

P,
t fEiElRS
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REREHX g/
:;f;‘iﬁ

TRIFAID PhosnixSuit TEBFEATZ SR o

.‘I; o= et 5 3 1 \—:',_JE”o ¥ |ﬁ ¥+, 3 o i T
%E fﬁ%géi%%g%o ERE T ETHFEMITER. HETENR
MMk
|CZ \Program Files (x86)'\A11WinnerTech SIS CR) . .

RERFE D). .

AESIEEARTEER B EYRLATE PhosnixSui:

® A (2D
O =&k M

T

If the following prompt appears, click "Continue" to proceed.

e
IFfr% A PhoenizSuit

IFFEZEE PhoenixSuite

] i%] PhoenixSuit

FEoF AR R D:YPhoenixSuit Vioor\PhoenixSui thidbiinlsbApi. d11« HEESULT
[ —z147024 763 o {ES IR ARER - ]

Btz it (1) a5 o)

A < JBIR(E) T2 () >
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Device Driver Installation Wizard

Welcome to the Device Driver
Installation Wizard!

This wizard helps you install the software drivers that some
computers devices need in order to work.

To continue, click Next.

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

You can now connect your device to this computer. i your device
came with instructions, please read them first.

Driver Name Status

| v Android (WUDFRd) WF... Readyto use
| » Google, Inc. (WinUSB) ... Readyto use

After the installation is completed, a PhoenixSuit shortcut icon will be created on the desktop.

PhoenixSuit

4.3 Flash the firmware of the development board

Install PhoenixSuit according to the instructions in Section 4.2. After opening the software,

the following interface will be displayed:
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Note: The firmware flashing procedure may vary slightly depending on the PhoenixSuit

|'\ # 1 % Fl PhoenixSuithl#l T &

k|

=]

H

EfHEES:

RIFATE: RERRERE 1970-1-18:0:0
Androidfn

SHEEIE: Unknow CPU

Fl¥hEa: Linuxversion 6.6.77 (helperboard@LinuxServer3)
(aarchB4-none-linux-gnu-gce (GNU Toolchain for the A-profile Architecture
10.3-2021.07 (arm-10.29)) 10.3.1 20210621, GNU 1d (GNU Toolchain for the
A-profile Architecture 10.3-2021.07 (arm-10.29)) 2.36.1.20210621) #1 SMP
PREEMPT Thu Sep 4 11:32:12 CST 2025

RECEEERT
PE A LA AR AT B Al nh i R R

oo 0 cwesceeos
Extract the downloaded firmware package, click "One-Key Flash", and then click "Browse"
to select the firmware file to be flashed, for example:a733_dragonboard_pro3_uart0.img.After

selecting the firmware file, set the flashing mode to "Partition Erase Upgrade".

@ PhoerixSuit

BRI 1.0.0.4

Bl pATiE: 9/4 11:32:42

© " [1192.168.0.1001bj35dichome T helperboardia7 33Vonganiot | - -

Oxmg R THETHFETER) O REsiEHS O2BiaHE

u TR BHLAT, EREREEE. OERALITES, RHRE.
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Firmware flashing steps:

1. Connect the USB OTG port of the development board to the computer (the port (9 is

shown in Figure 1.3).

2. Power on the development board.

3. After the system startup is completed, press and hold the FEL flashing button (25 shown

in Figure 1.3) without releasing it, then press the RST reset button (24 shown in Figure

1.3).When releasing the buttons, release the RST button first, and then release the FEL
button.If the development board successfully enters firmware flashing mode, the

software interface will display the status shown below.

}8 PhoerixSuit A J;

— R

{585012]. FR[ERR DL
E#E[download_firmware], {%iST[1250], EEk%*ﬁrootfs
EHiiE

FHEESEH: 67%  FEAT01 3R

U{‘E$ RILET, FRERERE. MERIAEH, RhiE.

Note: Do not disconnect the power supply of the development board during the flashing process.
Otherwise, the firmware flashing may fail.Wait for a few minutes until the flashing process is
completed successfully, as shown below.After flashing is completed, restart the development

board to enter the system. The first boot may take a little longer than usual.
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() oot a2

— SRR

EHHES AT FRED 285 AR 106

Bttt Rt 9/8 15:16:48
f‘.'_.-

' [192 168 0. 100bj35dichome 1 ihelperboardia33Vonganot - | ‘ -
 m—— 1

O g HETHOTHMHR) Onetiehn @argsin OzimmHe

ufi‘é RILED. FREREEE. YOERIERER, KEiE.

For PhoenixSuit versions earlier than 1.19, a confirmation dialog will appear when entering
the flashing mode. Click "Yes™ to continue.A prompt will also be displayed after the flashing

process is completed, as shown below:

() Prowibsut | x]s

— R

' Q BREE: EEMER L

FAEER RANSFHHEEL BEREHER

Fes, HARAWHEBER -
ENo, EAZBEHEET . EEFEH

ufi’%- RIAET, FREREEE. TR, RS,
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= (1/ EftESHn R -

u{‘E:EI RIED, FREREERE. UEREER, HtRE.

Note: Due to the limitations of the Allwinner download tool, the progress bar may occasionally stop
moving during the flashing process.lIf this issue occurs, restart the development board and repeat

the flashing procedure described above.

After the firmware flashing is completed successfully and the development board boots up

normally, the system interface will be displayed.

4.4 PhoenixCard produces SD card burning discs

Download the following file from the shared directory:

tools/windows_burning_tool/PhoenixCard_V4.1.9_20190227.zip.After downloading and

v PhoenixCard.exe and run the

extracting the package, open the installation directory
executable file directly.

The software interface is shown below:
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2 PhoenixCard V4.1.9 x
Bt ‘ 11192.168.0.1004bj35dic\home1\helperboard\a?33\longan\out\helpera733_android15_wds7.0_1024x600_ovB8858_20250016.img
HHE-FEEE
O itk kerE o -+ Bl
5% (EREIEAEERERNE, HRLEMEENEENEE)
bz B HE s
B g F 15193M
T H =)
Message
HERTF
HEEF
< >
EHEHEE | MR FH

Click "Refresh™ to automatically search for the available drive letters of the card reader, and

then select the SD card to be used for creating the flashing card.

After the drive letter is detected, click "Firmware". A dialog box for selecting the .img

firmware file will appear. Select the required firmware image file.

After selecting the firmware image, change the flashing mode to "Production Card", and
then click the "Burn" button to start creating the SD card.After the process is completed
successfully, the selected SD card will become a system flashing card. The successful flashing
status is shown below.The SD card can then be inserted into the development board to flash the

firmware onto the board.
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Bt 11192.168.0.1004bj35dic\home1\helperboard\a?33\longan\out\helpera?33_android15_hwds7.0_1024x600_ovB858_20250016.img
HHE-FEREE
@gE=E O ik eKeykE R+ WEE RilFFETT

3% (GERIRIENEEEENE, RS E)
| g T = s

B g E 15193M
4
T H =)
Message ~|

F: [burn 2nd part: boot1 MEE=A;
F: [MBRIRE A,

F: [bootloader_ali5Thk

F: [IMG File 5 5AE

F: [DATA File 1EE=AE

F: magiceh;

F Bk

HEIBFTF

< >

EREHE #EED KRBT eS|

Note: When the SD card is no longer required as a bootable flashing card, click "Restore Card"

to format the SD card flashing card back to a normal storage card.

partdata hi Ox0

partdata lo 0x1729000

sparse: bad magic

[07.077]successed in writting part boot

origin verify value = 10830c¢90, active verify value = 10830c90
[07.339]successed in verify part boot

[07.342]successed in download part boot
[07.346]begin to download part rootfs
partdata hi 0x0

partdata lo 0x39000000

sparse: bad magic

Note: If the SD card flashing process fails, use SDFormatter to format the SD card and try again.If
the issue still persists after formatting, replace the SD card with another one and retry the flashing

process.
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4.5 If the card write fails, use SDFormatter to format the memory card

If the development board cannot boot normally after flashing the firmware using an SD card
and the error shown below appears, use SDFormatter to format the SD card first. Then use
PhoenixCard to rewrite the firmware image to the SD card, and use the SD card to flash the

firmware onto the development board again.

K

Download the following file from the shared directory:

tools/SD_card_formatter/SDCardFormatterv5_WinEN.zip.After downloading and extracting

B 5D Card Formatter 5.0.2 Setup EN.exe
the package , open the directory and double-click the

installer to start the installation.

The installation process is shown below:

#& SD Card Formatter - InstallShield Wizard *

Welcome to the InstallShield Wizard for 5D
Card Formatter

The InstallShield(R) Wizard will install SD Card Formatter on
your computer. To continue, dick Mext.

WARNING: This program is protected by copyright law and
international treaties.

Click "Next" to continue.
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15 SD Card Formatter - InstallShield Wizard >
License Agreement

Flease read the following license agreement carefully,

END USER LICENSE AGREEMENT -~

NOTICE:

BY DOWNLOADING, INSTALLING OR USING THE PRODUCT, THE ENTITY OR INDIVIDUAL
ENTERING INTO THIS AGREEMENT AGREES TO BE BOUND BY THE FOLLOWING TERMS.
IF YOU DO NOT AGREE WITH ANY OF THESE TERMS, DO NOT DOWRNLOAD, INSTALL,
OR USE THE PRODUCT; PROMPTLY RETURN (IF APPLICABLE) THE PRODUCT TO THE
SDA OR YOUR SDA DISTRIBUTOR. IF YOU REIECT THIS AGREEMENT, YOU WILL NOT
ACQUIRE ANY LICENSE TO USE THE PRODUCT.

(®) 1 accept the terms in the license agreement Print

()1 do not accept the terms in the license agreement

InstallShield

T e

Select "l accept”, and then click "Next" to continue.

#57 SD Card Formatter - InstallShield Wizard

Destination Folder
Click Mext to install to this folder, or dick Change to install to a different foider?r.

[—‘" Install 50 Card Formatter to:
.--7 C:\Program Files (x86)\SDANSD Card Formatter), [ (Ehange. "

Installshield

oo e ][ o

Select the installation path.
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ﬂ SD Card Formatter - InstallShield Wizard p-4

Ready to Install the Program
The wizard is ready to begin installation,

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

Current Settings:

Setup Type:
Typical

Destination Folder:
E:\temp\sDCardFormattery5_WinEMY,

User Information:

Mame: B142
Company:
Installshield
< Back | ®Jinstal Cancel
Click "Install" to start the installation.
ﬂ SD Card Formatter - InstallShield Wizard *

InstallShield Wizard Completed

The Installshield Wizard has successfully installed 5D Card
Formatter. Click Finish to exit the wizard.

Launch the program

After the installation is completed, click "Finish" to launch the software.
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. S0 Card Formatter

File Help

Select card

F:

Card information
Type SDHC

Capacity 3.64 GB
Formatting options

(®) Quick format

() Overwrite format

[ ] cHS format size adjustment

Yolume label

>
-

Faormat

5D Logo, SDHC Logo and S0XC Logo are trademarks of SD-3C, LLC.

After inserting the SD card, the software will automatically detect and read the card.If the SD

card is not detected, click "Refresh™ to scan again.

After the SD card is detected successfully, click the "Format" button and use the default

formatting options.

damaged, whether the SD card is inserted correctly, and whether the connection is loose.

If an error occurs during the formatting process, check whether the card reader interface is

The following interface indicates that the formatting process has been completed successfully.

Shenzhen Baijie Technology Co., Ltd.
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. 50 Card Formatter "

File Help f

Select card

.F.‘ul._ g v I:'v'

Card Faormatting was successfully completed.
T}'pE'E E
Capa Volume information:

[ File system: FAT32
Capacity: 3.63 GB (3,896,508, 416 bytes)

Forn|
@ Q Free space: 3.63 GB (3,896,475,648 hytes) |
Cluster size: 32 kilobytes
Oa Volume label:
[ 4
| !
Valun

[ w= | [

5D Logo, SDHC Logo and S0XC Logo are trademarks of SD-3C, LLC.

T —— -

Note: If the issue still cannot be resolved after formatting, try using another SD card.

4.6 The use of Dragonface

Currently, DragonFace only supports modifications for the Android system.Download and
extract the following file from the shared directory:

tools/firmware_modify_tool/DragonFace_V4.1.6.zip

- —

=D Face.
After extraction, double-click " — i i the executable file to open the

registration window.Copy the displayed ID and send it to the technical support team to obtain the

registration code.
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74 InputSoftRegKey o *

ID |:

passwd ]

MEmT: ERIDERE —S@-» TiFg-# TEEE-H E=TA—
R SDREE-» HELE B SRIIDE AE. ofiEs. AE—#EH
FAREE|passwdiE

B ARIDEREIEES FRSTEe- SR TH- TETE-
i B T B s SDK- SELE AR PRIIDRI A E. o, e
— R EHE RDF passwdiE

T#5E B:H

The registration success message is shown below:

InputSoftRegkey b 4

l-.\ The software has been registered and can be used narmally, Successill

=

4.6.1 Change the Android startup logo

Open DragonFace:

1. Click "Configuration™ and select the corresponding configuration file.

2. Click "Firmware" and select the firmware image that needs to be modified for the boot
logo. Wait until the firmware is loaded.

3. After the firmware is loaded successfully, select "System Configuration" and "Picture
and Music".

4. Click "Replace Bootlogo" and select the boot logo image to be replaced.

5. After replacing the boot logo, click "Pack" in the lower-left corner and select the save path.

Note: When selecting an image, the file dialog displays BMP, PNG, and JPG formats by default.If
you need to select images in other formats, choose "All files" in the lower-right corner of the

dialog box.
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B DragonFace V4.1.6 = x
FE . Bl J\bi35djc\homel\project\a733\helpera733 android15_fvds7.0 1024x600_ov13850_20250916.imc

teeme | AoEE [fasioevens | Bt |
LS AP | ERiEE | Rootfs |

EfiBootiogo | Biikemelogo| BHFFHAE | BRFNNS | ERFNST | HHZHloo | ERINSF

Bootlogo | kerneliogo | FFAIZNEL | E#oce | FMANA | 224 |

s &
14:25:12 #@ifsuperaEA...

14:25:20 supert} ERHTAIN

14:25:51 F&H R

14:25:57 EliHTRRE..

£ >
|
i g | Az | wmEm | TEwEEE | xin |

4.6.2 Change the opening animation

Open DragonFace:

1. Click "Firmware" and select the firmware image that needs to be modified for the boot

animation. Wait until the firmware is loaded.

2. After the firmware is loaded successfully, select "System Configuration” and "Picture
and Music".
3. Click "Replace Boot Animation" and select the boot animation package to be replaced

(ZIP format).

4. After replacing the boot animation, click "Pack" in the lower-left corner and select the save

path.

Note: The creation process of the boot animation package bootanimation.zip is described in
Section 8.2.
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& DragonFace V4.1.6 = x

BE | “ EiE "|‘.\192.168.0.1DD\bj35djc\homel\project\a?33\heIpem?BB_androidlS_hfd5?.0_1024)(600_0\'13850_
HEEE FRBIOEMEHR | Bl |
EFRE ] apK | ZEiEE | Rooths |

§ﬁ800t090| ﬁ?ﬁkernelwgo“ﬁ?ﬁﬁﬂlihﬁlil ﬁ?ﬁﬁ#ﬂ.?ﬂﬁ| ERANES | BHXAloge | HRENER

Bootlogo ] kernelloge  FHNETE ]%ﬂlogo ] T30 | EH ]

ftfEe 3
14:36:56 EtrsupergXd...

14:37:03 superit ERTAETH

14:37:32 R ERITRRIN

14:37:37 EfFHTHRED...

< >
100% 78 |

maEe | #REm | TEsmes | x|

4.6.3 Add built-in APK

Open DragonFace:

1. Click "Firmware" and select the firmware image that needs to be modified for built-in

APKs. Wait until the firmware is loaded.
2. After the firmware is loaded successfully, select "System Configuration" and "APK".

Right-click the APK file in the preview area to add or delete applications.

4. After completing the modifications, click "Pack” in the lower-left corner and select the save

path.
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& DragonFace V4.1.6

S *

| [ify4 I { &t 'I\\192.1E-B.0.100\bj35dj chhomel\project\a733\helpera733_android15_hvds7.0_1024x600_ov13850

S TRRIOEMEE | Bl |

g1 | EBmen 2P| 5eEs | oot |

100%

T8

~ | system'preinstall P A
7 PrintRecommendationService. apk ™ AvatarPicker.apk

ﬁ PrintSpocler.apk & AwManager .apk

ﬁ QRScanner.apk g BackupRestoreConfirmation. apk

ﬁ RuninConfig.apk &BlodtedeﬂberProvider .apk

& SecureElement. apk & BuiltinPrintService.apk

ﬁ SimaAppDialog.apk & CalendarProvider.apk

s SoundRecorder.apk & ContactsProvider.apk

aTraoeur.apk ﬁ CredentialManager.apk

B! Update.apk &Devjcehs\lh‘ebmm. apk

ﬁl VideoPlayer.apk & DeviceDiagnostics. apk

ﬁ WallpaperBackup.apk g DocumentsULapk

Q{ Wallpaperstub. apk Ql DownloadProvider.apk

itEE "
14:36:56 @TsupergEd...
14:37:03 superst ERETAETD
14:37:32 Fi%5 BT AT
14:37:37 EHTHFRET. .
v

< >

wazE | wEEm |
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5 Creating the firmware for the Ubuntu system

The pre-compiled Ubuntu + Qt system image is stored in the following directory:
firmware/gz,The file name is:
helpera733_ubuntu24.04_qt6.8.3_Ivds7.0_1024x600_bj_20260627.tar.gz

After extracting the package, the image can be flashed to the development board using
PhoenixSuit.If you need to run your own Qt applications on the development board, you can

directly refer to Chapter 6: "Remote running and debugging of Qt programs™.

5.1 Compile the Linux kernel

Download the following files from the sources directory:
helpera733_android15_repo_v1.3_20260627_1758.tar.gz and repo.tar.gz, save them to the
local machine.These files contain the HelperA733 U-Boot source code, kernel source code,
board-level configuration files, and other related development resources.

Copy the downloaded files to the directory of the non-root user in the virtual machine system, and
extract the files.For example, extract them to:
~lworkspace/a733/

Then execute the following commands:

$ mkdir —p ~/workspace/a733/

$ cp helpera733 androidl5 repo vl.3 20260627 1758. tar. gz repo. tar. gz
"~ /workspace/a733/

$ cd ~/workspace/a733/

$ tar —xvf helpera733 androidl5 repo vl.3 20260627 1758. tar. gz

§ tar —xvf repo. tar.gz —C . repo/

$ . repo/repo/repo sync -1

After the synchronization is completed, execute the following commands in sequence to

select the corresponding development board configuration.

Note: All compilation processes must not be performed using the root user. Compilation can

only be performed using a non-root user.

$ cd longan
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$ . /build. sh config

After entering the above command, configure the Ubuntu build information as follows:

B nh =

o

Enter "1" for platform to select Linux.

Enter "2" for linux_dev to select dragonboard.

Enter "0" for ic to select A733.

Enter "10" for board to select pro3, which corresponds to the hardware configuration path
of the HelperA733 development board.

Enter "0" for flash to select default.

Enter "2" for devicetree to select lvds7.0_1024x600_bj. This option can be changed
according to requirements.

Enter "0" for baijie_extra to select extra-qt6.8.3. This option can be changed according to
requirements.

Enter "0" for baijie_rootfs to select ubuntu24.04_base.tar.gz. This option can be

changed according to requirements.

The detailed configuration is shown below:
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A1l available platform:
0. android
1. linux
Choice [linux]: 1
A1l available linux dev:
0. bsp
1. dragonabts
2. dragonboard
Choice [dragonboard]:
ALl available ic:
0. a733
Choice [a733]:
All available board:
agB863109vch
ags863109vchb axp517
evbl
evb1l acin
evbl gc_double

O U WN e ©

O oo

10.

11. pro3 aci10ib

12. ga

13. ga?

14. s6

15. verl
Choice [pro3]: 10
All available flash:

0. default

1. nor
Choice [default]:
All available devicetree:
edp 1920x1080 bj
hdmi bj
lvds7.0 1024x600 bj
mipi10.1 1200x1920 bj
mipilﬂ.l_BﬂﬂxlzBG_hj
m1p15 G ? G\l 80 _bj
mipi8_ 800x1280 _bj

Lho1ce [Tqu? 0 1024x600 bj]l: 2

A1l available baljle_extra

0. extra-qt6.8.3

1. extra-xfce

2. no extra
Choice [extra-qt6.8.3]:
Creating symlink ;homelfb135d1clhe1perboardla?33/1onuan/tth/dragonboard/extra
A1l available baijie rootfs:

0. ubuntu24.04 base.tar.gz

1. ubuntu24. G4_\fce tar.gz
Choice [ubuntu24.84 base.tar.gz]: ©
rootfs decompression done!

‘-JUJU'I-IltUJI‘-JI—‘-E)
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Note:

The available devicetree options correspond to different display configurations. By default,
Baijie provides the following display configurations:

1. edp_1920x1080_bj: Select 0, corresponding to the Baijie eDP display.

2. hdmi_bj: Select 1, corresponding to the Baijie HDMI display.

(A development board version with HDMI support is required.)

3. Ivds7.0_1024x600_bj: Select 2, corresponding to the Baijie 7-inch LVDS display.
mipi10.1_1200x1920_bj: Select 3, corresponding to the Baijie 10.1-inch high-resolution
MIPI display.
mipi10.1_800x1280_bj: Select 4, corresponding to the Baijie 10.1-inch MIPI display.
mipi4.3_480x800_bj: Select 5, corresponding to the Baijie 4.3-inch MIPI display.
mipi5.0_720x1280_bj: Select 6, corresponding to the Baijie 5-inch MIPI display.

© N o O

mipi8_800x1280_bj: Select 7, corresponding to the Baijie 8-inch MIPI display.

The available baijie_extra options correspond to different filesystem supplements. By default,
Baijie provides the following options:

1. extra-qt6.8.3: Select 0, corresponding to the Qt 6.8.3 system supplement.

2. extra-xfce: Select 1, corresponding to the XFCE desktop system supplement.

3. no_extra: Select 2, corresponding to no additional filesystem supplement.

The available baijie_rootfs options correspond to different root filesystem configurations. By

default, Baijie provides the following options:

1. ubuntu24.04_base.tar.gz: Select 0, corresponding to the Ubuntu 24.04 system.
(Must be used together with extra-qt6.8.3.)

2. ubuntu24.04_xfce.tar.gz: Select 1, corresponding to the Ubuntu 24.04 + XFCE desktop
system.

(Must be used together with extra-xfce.)

This configuration step is only required during the first compilation.Afterwards, if you modify
the devicetree or drivers, there is no need to configure it again. You can directly start the

compilation process.

After completing the configuration selection, execute the following command to start

compiling:
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$ . /build. sh

Build Notes:

1. Please use the virtual machine image helperboard_ubuntu20.04 provided by us.
Otherwise, the compilation may fail.
2. After synchronizing the source code, the first kernel compilation must be completed first.

Then enter the bsp directory and execute the following command. After that, compile the

kernel again.

$ cd ~/workspace/a733/kernel/1inux—6.6/bsp
$ git checkout .

3. After selecting the display configuration, the corresponding configuration files will overwrite

board.dts in: device/config/chips/a733/configs/pro3/linux-6.6 ; uboot-board.dts in:

device/config/chips/a733/configs/pro3.If the platform (Android or Linux) is not changed,
you can directly compile after modifying the source code. There is no need to select the

configuration again.

4. If you need to change the platform, please back up board.dts and uboot-board.dts first.

Otherwise, these files will be overwritten, and all previous modifications will be lost.

5.2 Compile u-boot

Enter the U-Boot directory and compile directly.

$ cd ~/workspace/a733/longan
$ cd brandy/brandy—2. 0/u-boot-2018/
$ make sun60iw2pl a733 defconfig && make —j
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5.3 Compile and package the Ubuntu + Qt file system

When executing ./build.sh config in Section 5.1 for configuration, select the following options:

¢ Dbaijie_extra: select extra-qt6.8.3

e baijie_rootfs: select ubuntu24.04_base.tar.gz

Then execute the following command to compile and package the firmware:

$ . /build. sh && . /build. sh pack

5.4 Compile and package the Ubuntu + Xfce file system

When executing ./build.sh config in Section 5.1 for configuration, select the following options:

e baijie_extra: select extra-xfce

e baijie_rootfs: select ubuntu24.04_xfce.tar.gz

$ . /build. sh && . /build. sh pack

5.5 Notes for Attention

1. The account information of the flashed development board is as follows:

e Root user account: root
e Normal user account: szbaijie

e Password for both root and normal users: szbaijie

2. If the code under the longan directory has been modified, the entire project must be

recompiled and repackaged. Directly packaging the firmware without recompilation is not

supported, as shown below:

$ cd ~/workspace/a733/longan
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$ . /build. sh && . /build. sh pack
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6 Remote running and debugging of Qt programs

6.1 Copy the compiler to the virtual machine

Copy helpera733_ubuntu24.04_aarch64_glibc2.39_gcc13.3_qt6.8.3.tar.gz from the
following directory in the shared network drive:tools/toolchain_for_linux to the /opt/toolchain
directory of the helperboard_ubuntu20.04 virtual machine.

Extract the archive and configure the environment variables by executing the following

commands:

sudo mkdir —p /opt/toolchain

cd /opt/toolchain

sudo tar —xf helpera733 ubuntu24.04 aarch64 glibc2.39 gccl3.3 qt6. 8.
. tar. gz

W A A A

6.2 Configuration of the QtCreator environment in the virtual machine

6.2.1 Add remote device

To enable remote application deployment and execution, you need to add a remote device in
Qt Creator.Open the Qt Creator application pre-installed in the virtual machine, then navigate
to:Tools — Options — Devices — Devices — Add to add a new remote device, as shown

below:
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Options — Qt Creator

|Filter ~ Devices

Devices Android QNX S5H

“4 ot Quick

" Build & Run

Device: | Local PC (default for Desktop)

A Debugger General

s Designer
& Python
¥ Analyzer

ﬂ Version Control

Devices

[B Code Pasting
&P Language Client

ﬂé Testing

| X Cancel | idmnw’-m

Enter the following information:

e Username of the development board
e Password of the development board

e [P address of the development board

The configuration is shown below:
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Options — Qt Creator

Filter New Generic Linux Device Configuration Setup — Qt Creator x

ol Connection

A

B Connection The name to identify this configuration:  helpera733

The device's host name or IP address: | 162.168.1.215 —

| ISEs...

XN B Y

The username to log into the device: |root|

"
£ x 3 9 9

% o

E .2

Next > | Cancel

Vapply || X Cancel Jok |

=
(W]
P

Create a new SSH key.

Options — Qt Creator X

Filter Devices
“ | Devices | Android = QNX = SSH

¥ Fakevim
© Hel : S5SH Key Configuration — Qt Creator x | Add...

elp =
{} c++ Options
“4 0t Quick Key algorithm: (e RSA ECDSA
A Build & Run Key size: 1024 - Show Running Processes...
¥ Debugger Private key file: fhome.l‘szbaijief.sshfqtc_idi Browse... |
/' Designer Public key file: /home/szbaijie/.ssh/qtc_id.pub
> Python
IF Analyze Generate And Save Key Pair Cancel

d r
B Version Control
N

v Apply Xcancel | @Pok |
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After the SSH key has been created, click "Deploy Public Key".

MNew Generic Linux Device Configuration Setup — Qt Creator

Key Deployment

S We recommend that you log into your device using public key authentication.

If your device is already set up for this, you do not have to do anything here.
E>» Key Deployment Otherwise, please deploy the public key for the private key with which to connect in the future.
If you do not have a private key yet, you can also create one here.

Private key file: ¥/szbaijie/.ssh/qtc_id | Browse... | |Create New Key Pair|

| Deploy Public Key | -

< Back Next> | Cancel

Enter the password for the development board login account.

Qt Creator X qtc-askpass

required fo ;
root@192.168.1.215's password:

| |

Xcancel || &Pok |

After the public key is deployed successfully, click "Next".
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New Generic Linux Device Configuration Setup — Qt Creator

Key Deployment

We recommend that you log into your device using public key authentication.

if your device is already set up for this, you do not have to do anything here.

# Key Deployment Otherwise, please deploy the public key for the private key with which to connect in the future.
If you do not have a private key yet, you can also create one here.

Connection

Private key file: +/szbaijie/.sshfgtc_id Browse... Create New Key Pair

Deploy Public Key |

< Back Next > Cancel

Click "Finish". After the configuration is completed, the remote device will be connected
successfully, as shown below.
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Device Test — Qt Creator X

Connecting to host...
Checking kemel version...
Linux 6.6.77 aarch64

Checking if specified ports are available...
All specified ports are available,

Checking whether an SFTP connection can be set up...
SFTP service available.

Checking whether rsync works...

rsync failed with exit code 127: bash: line 1: rsync: command not found
rsync: connaction unexpectedly closed (0 bytes received so far) [Receiver)

rsync error: remote command not found (code 127) at io.c(235) [Receiver=3.1.3]

SFTP will be used for deployment, because rsync is not avallable.

Device test finished successfully.

|“ X Close ‘

Note: The IP address of the development board must be obtained by logging in to the board
through the serial console (refer to Section 2.2, Using Xshell). Execute the following command to
view the IP address:

$ ifconfig

Shenzhen Baijie Technology Co., Ltd.  Telephone: 13510178868 Mr. Chen



D) E & F 5

BAIJIE TECHNOLOGY HelperBoard A733Development Board User Manual %588 @ 119
o

6.2.2 Set up the compiler

After copying the toolchain in Section 6.1, you also need to configure the toolchain in Qt
Creator.Open the Qt Creator application pre-installed in the virtual machine, then navigate

to:Tools — Options — Kits — Compilers.Configure the C compiler as shown below:

Note: When configuring the compiler, set the ABI option to arm-linux-generic-elf-64bit.

Options — Qt Creator x

Filte Kits

v Auto-detected

icc
B TextEditor ks -.
GCC (C++, %86 64bit in fusr/bin) GCC MinGW bl
M Fakevim |
e
-c I
GCC >
@ Help GCC (C, x86 64bitin fusr/bin)  GCC 3
~ Manual Clang |
(3 e E =2 Custom v
helpera733-g++ GCC L
<4 QtQuick g Qcc * hgs...
A Build &Run RSP S e
A Debugger
/' Designer
& Python
Name: helpera733-gcc
[E Analyzer
8 Compiler path: fopt/toolchain/aarch64/bin/aarch64-szhaijie-linux-gnu-gee Browse..
B! Version Control
Platform codegen flags:

[ Devices
Platform linker flags:
[B Code Pasting
ABI arminux-generic-elf-64bit -

&P Language Client
I Testing

' Apply X cancel Fox

Then configure the g++ compiler as follows:

Options — Qt Creator x

Filte: Kits

_ Kits | Qtversions Debuggers | Qbs | CMake
[ Environment Name Type = :

~ Auto-detected
icc v
B TextEditor e ‘
M Fakevim GCC (C++, %86 64bit in fusr/bin) GCC MinGW v
e
*cC 6CC
@ Help GCC (C, x86 64bitin fusr/bin) GCC
~ Manual Clang v
thaeh sz Custom 3
helperaT33-g GCC
A QtQuick . C Qcc * bgs...
2 Build&Run helperaT33-gec GCC
i Debugger
/' Designer
& Python
Name: helpera733-g++
[E Analyzer
Compiler path: fopt/taolchain/aarchéd/bin/aarch64-szbaijie-linux-gnu-g++ Browse...
B Version Control

Platform codegen flags:
[ Devices

Platform linker flags:
[B Code Pasting

ABI: arm-linux-generic-elf-6abit -
&P Language Client

I& Testing

 Apply X Cancel Fok

Then configure the GDB debugger as follows:
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Options — Qt Creator

Filter Kits
[J Environment Name Location Type

~ Auto-detected

B Tencditor System GDB at /usr/bin/gdb fusr/bin/gdb GDE Clone
¥ Fakevim System GDBat /bin/gdb  /bin/gdb GDB e—

- Manual
@ Help helpera733-gdb Juse/bin/gdb-multiarch GOB
{} &+
“4 QtQuick
A Build & Run
AF Debugger
/" Designer
@& Python Name: helpera733-gdb
£ Analyzer
E e Path: Jusr/bin/gdb-multiarch | Browse.. |
B Version Control

Trpe

CJ Devices

ABIs:
[B code Pasting

Version:

Language Client

& i Working directory: Browse..

A Testing

v Apply || X cancel Fox

6.2.3 Set the Qt version

If an exclamation mark or other warning symbols appear when configuring the Qt version, it
indicates that there may be a problem with the related libraries. Please check whether the correct
compiler has been selected.

Options — Qt Creator x

Filter Kits

_ Kits | Qtversions | Compilers | Debuggers | Qbs | Chake
[ Environment Name ~ gmake Location

Auto-detected

B TextEditor i & Remove
¥ Fakevim Qt 6.6.3 (helperboard) /opt/toolchain/aarché4/helperboard/qgt/bin/gmake

@ Help

{} c+

4 QtQuick
A Build &Run
A¥ Debugger
/ Designer
& Python
£ Analyzer

I Version Control

Ld Devices Version name:  |Qt 9{Qt:Version} (helperboard) Be
[ codepasting gmake location: fopt/toolchain/aarch64/helperboard/qt/bin/qmake Browse...
e Language Client

Qtversion 6.6.3 for Desktop Details ~

1A Testing

Viapply || Xcancel [ ok |
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6.2.4 Set Kits

After completing the other configurations, configure the Kits settings as follows:

Note: If the configuration is not successful, an exclamation mark will appear. In this case,
please check whether the provided compiler has been selected correctly.

Kits QtVersions = Compilers  Debuggers Qbs | CMake

Name
Auto-detected
= Manual
2 Desktop (default)
helperboard a733
Name

File system name:
Device type:
Device:

Sysroot:

Compiler:

Environment:
Debugger:

Qt version:

i Generic Linux Device I

Ihelpéra'ﬂil (default for Generic Linux) |

No changes to apply.
I Qt 6.6.3 {helperboard) I

Clone

Remove

Make Default

Settings Filter...

Default Settings Filter...

%)

Manage...

Browse...

Manage...

Change...
Manage...

Manage...

Apply | X cancel Fox

Shenzhen Baijie Technology Co., Ltd.
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Remote Debugging and Running Applications with Qt Creator in the Virtual Machine

6.2.5 Create a new Qt project

Open Qt Creator, then navigate to:File — New File or Project .to create a new project, as

shown below.

File | Edit 2l Debug Analyze Tools Window Help

Projects
Tutorials

New to Qt?

Learn how to develop your
(7] own applications and
explore Qt Creator.

Qt6.6.3 (helperboard)
New File or Project — Qt Creator x

Choose a template:

Projects -
BLY e haterer

Library

Other Project
Non-Qt Project
Import Project
Files and Classes

c+

Qt Console Application

Qtfor Python - Empty

Qtfor Python - Window

All Templates -

Creates a Qtapplication for the desktop.
Includes a Qt Dasigner-based main window.

Preselects a desktop Qt for building the
application if available.

Supported Platforms: Generic Linux
Device

Get Started Now «

L qraccount

Modeling
Qt Quick Application - Empty
GLSL

General ! Qt Quick Application - Seroll
Java

Python i Qt Quick Application - Stack

Bl i

QtQuick Application - Swipe

X cancel “chwsem |

Qt Widgeks Application — Qt Creator X

E» Location

Project Location

This wizard generates a Qt Widgets Application project. The application derives by default from QApplication
and includes an empty widget.

Name: hello

Create in: /home/szbaijis/workspace/qt_demo/hello | Browse...

Use as default project location

Next = Cancel

Shenzhen Baijie Technology Co., Ltd.  Telephone: 13510178868 Mr. Chen



D) H A R &

BAIJIE TECHNOLOGY HelperBoard A733Development Board User Manual %92 I H 119
o

After clicking "Next" in the previous step, continue until the following page is displayed.

At this point, select the Kit that we configured previously. In this example, the selected Kit is

HelperBoard A733.

Qt Widgets Application — Qt Creator

Kit Selection

Location
Build System The following kits can be used for project hello:
Details Type to filter kits by name

tion

— B Select all kits

v| B3 helperboard a733 Manage Details =

< Back | Mext > | Cancel
After selecting the Kit, click "Next™ — "Finish™ to complete the project creation.
6.2.6 Set the path for the running program

At this point, modify the corresponding code in the project file hello.pro.The required

modifications are shown in the following command:

target. path = /
INSTALLS += target

These two commands indicate that the application can be remotely run in the root directory

of the development board.
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B hello.pro

FORMS += \

mainwindow.ui

~ [B Headers

h| mainwindow.h
~ [ Sources $${TARGET}/bin
g=| main.c arget.path = fopt/$5{TARGET}/bin
' Fp : INSTALLS += target
e-| mainwindow.cpp
~ B Forms INSTALLS += target
# mainwindow.ui 34

6.2.7 Operation and Debugging

Navigate to Debug — Debug and select the configured Kit.After confirming the selection,
click the Run button (triangle icon) to execute the application.As shown below, the application has

been successfully executed.

Open Documents =2 - [sl O Filter

Project: hello - e m—
Kit: helperboard a733 ello (on helpera733)

Deploy: Deploy to Remote Linux Host :59:48: Starting //hello ...
Run: hello (on helpera733) ailed t CUrsor on scf

ed O 1 1
Be d :59:58: User reguested stop. Shutting down...
:50:51: Application finished with exit code 1.

Debug
:181:38: Starting //hello ...

ailed to move cursor on screen LVDSl: -14

Profile

«elease ailed to move cursor on screen LVDS1: -14

bur highlights important user interface elements and shows how they are used. To take the tour la

If debugging is required, navigate to:Debug — Start Debugging — Start Debugging of

Startup Project to start debugging. The detailed debugging procedures can be learned
independently.
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t Build erugl- alyze Tools Window Help

Start debugging of startup project P

Start Debugging Without Deployment f to incorrect code completion and highlighti
Attach to Running Application... |
Attach to Unstarted Application...
Start and Debug External Application...
Load Core File...
- B ¢ Attach to Running Debug Server...
Start and Break on Main F10 Attach to QML Port...

Toggle Breakpoint F9

6.3 Using Cmake for cross-compilation in Qtcreator

If you use CMake to configure and build the project, the following configuration needs to be

added.First, make sure that the CMake tool is installed in the virtual machine system.

$ sudo apt update && apt install cmake —y

Open Qt Creator, navigate to the following configuration page, and select the system CMake

Options — Qt Creator x
Filte: Kits
[ Environment
Name: helperboard a733 (=}
=] d
Text Editor
File system name:
¥ ¥
. FakeVim
o Device type: Generic Linux Device -
Help
O Device: helpera733 (default for Generic Linux) - Manage...
C+
Sysroot: Browse...
4 QtQuick
c helpera733-gee o
Z Build&Run Compiler: Manage...
C++; | helperaTad-g++ 2
i Debugger
s Environment: No changes to apply. Change..
Designer
- Debugger: helpera733-gdb = || Manage..
Python
E . Qt version: QL 6.6.3 (helperboard) = || Manage..
F  Analyzer
Qt mkspec:
) Version Control P
Additional Qbs Profile Settjings: Change.
] ge
Devices
& CMake Tool: System CMake at /usr/bin/cmake ] ~ || Manage..
Code Pasting
EF : CMake generator: CodeBlocks - Unix Makefiles, Platform: <none>, Toolset: <none> Change...
Language Client
ﬂé CMake Configuration: CMAKE_CXX_COMPILER:STRING=%{Compiler:Executable:Cxx}; CMAKE_C_COMPILER:STRING=%{Compiler:Executable:C}; CMAKE_PREFIX_PATH:STRIN--- | Change...
Testing
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Modify the CMake Configuration settings as follows. Add one line to specify the
TOOLCHAIN_FILE configuration file. The content of this file is the same as described above.lt is
recommended to first compile the project successfully using the command line before configuring

Qt Creator to use it.

$ CMAKE TOOLCHAIN FILE:FILEPATH=/opt/toolchain/aarch64/toolchain. cmake

Kits | QtVersions Compilers Debuggers | Qbs | CMake
= -
Name: beloerhas d |;|_
Edit CMake Configuration — Qt Creator
File system]
Device typd FMAKE,CKK,COMPILER.STR\NG=“:{Com.pner.Exe(u(able Oxx} 4B | =
CMAKE_C_COMPILER:STRING=3%{Compiler-Executable:C} F

Device: CMAKE_PREFIX_PATH:STRING=%{Qt:0T_INSTALL_PREFIX} | ~ | |_Manage...
Srsicits CMAKE_TOOLCHAIN_FILE:FILEPATH=/opt/toclchain/aarch64/toolchain.cmake — r 8 "

¥ i QT_QMAKE_EXECUTABLE:STRING=%{Qt:qmakeExecutable} I E
Compiler: I: Manage

| -
Environme{ Change
Debugger: -~ ¥ Manage...
b Reset  Apply Xcancel || ok £
Qt version: . R _ > Manage...
Qt mkspec:
Additional Qbs Profile Settings: Change
CMake Tool System CMake at fusr/bin/emake = Manage...
CMake generator: CodeBlocks - Unix Makefiles, Platform: <none>, Toolset: <none>
CMake Configuration: CMAKE_CXX_COMPILER:STRING=3t{Compiler:Executable:Cxx}; CMAKE_C_COMPILER:STRING=3%{Compiler:Executable:C}; CMAKE_PREFIX_PATH:STRIN Change...
f - 1

After modifying the configuration, open the Qt project.

Shenzhen Baijie Technology Co., Ltd.  Telephone: 13510178868 Mr. Chen



ERakiEs

BAIJIE TECHNOLOGY

by

HelperBoard A733Development Board User Manual

Open File — Qt Creator

Lookin:

P /home/szbaijie/smartterminal_gt-main -

C © 0 @ B [EF

/= Computer Name * Size Type Date Modified
B sbaijie B 3rdparty Folder  2025(--%S:21
SrC Folder 2025/ -4F4:47
about.htmi 11.--KiB html File 2025/--4%5:21
E cMmakeliststxt TILEY ttFile  2025/--5521
R E.md 6.01KIB mdFile 2025/--45:21

File name: | CMakelists.d | & Open |

Files of type: | All Files (*) * | X cancel

Select the target development board and click "Configure Project".

File Edit Build Debug Analyze Tools Window Help

Manage Kits...

Active Project
smartterminal_gt-main

Import Existing Build...

Build & Run

L
°

Project Settings
Editor

Code Style

Nanendanrise

Configure Project

The following kits can be used for project smartterminal_qt-main.

Type to filter kits by name.

@ select all kits
G Desktop Details ~
import Build From... Details ~
‘ Configure Project

After modifying the configuration, you can clean the project and rebuild it.
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Euiid sbug Analyze Tools Window Help

Run CMake

Clear CMake Configuration

Rescan Project

t=Linux-gnu/sysroot,

jie=linux=-gnu/sysre
t=-linux-gnu /sysroot,
irchbd-szbaijie-Llimi
- FALSE

Open Build and Run Kit Selector... e cation jaakzisetel

QML Preview
CRMERE CT TUr @t FUpL ortCa T aar oS e rperooarayrgey Lib/emake /Qee0ml/Qr

mnmbd mimn Edl s Aerabh] s canfdemicdns FdTa

After the build is completed successfully, click "Build" to compile the project.

General Messages. Filter

-- Looking for pthread.h

-- Looking for pthread.h - found

-~ Performing Test CMAKE_HAVE_LIBC_PTHREAD

-- Performing Test CMAKE_HAVE_LIBC_PTHREAD - Success

- Found Threads: TRUE

Performing Test HAVE_STDATOMIC

- Performing Test HAVE_STDATOMIC - Success

-- Found WrapAtomic: TRUE

-- Performing Test HAVE_EGL

-- Performing Test HAVE_EGL - Success

-- Found EGL: /opt/toolchain/aarch64/aarch64-szbaijie-linux-gnu/sysroot/usr/include (found version "1.5")
-- Performing Test HAVE_GLESv2
-— Performing Test HAVE_GLESv2 - Success
-— Found GLESv2: fopt/toolchain/aarché4/aarch64-szbaijie-linux-gnu/sysroot/usr/include/GLES2
—— Found XKB: fopt/toolchain/aarch64/aarch&4-szbaijie-linux-gnu/sysroot/usr/Llib/aarché4-1inux-gnu/libxkbcommon.so (found suit.
—— Found WrapVulkanHeaders: fopt/toolchain/aarch64/aarché4-szbaijie-linux-gnu/sysroot/usr/include
— Check if linker can reselve circular dependencies - FALSE
shaders/hustour . frag -> shaders/hustour.frag.qsb exposed as :/HuskarUl/shaders/hustour.frag.qsb
shaders/husrate. frag -> shaders/husrate.frag.qsb exposed as :/HuskarUI/shaders/husrate.frag.qsb
— Configuring done
-- Generating done

OpenDoc-+- = B+ @

Handl -ution

CMake Warning:
» Manually-specified variables were not used by the project:

Debuz
QT_QMAKE_EXECUTABLE

>
B -

-- Build files have been written to: /tmp/QtCreator-Qwotlf/qtc-cmake-KUHJiIGm
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6.4 Set the development board to start up automatically with Qt

6.4.1 Start up automatically on the already burned board

The default gqt_env.sh file is located in the /usr/helperboard/ directory. If you need to modify

the environment variables, you can edit this file accordingly.

The default Qt application started by the development board is configured in /etc/init.d/rcS. If
you need to replace it with your own Qt application, first use the scp command to copy the Qt

application to the development board.

Here, BaijieDemo is used as an example.

$ scp BaijieDemo root@192. 168.1.187:"

Note: Replace BaijieDemo with your own Qt application name.In the command, root is the
username used to log in to the development board. The part after "@" is the IP address of the
development board, and the path after the colon ":" is the destination directory on the

development board.Modify these parameters according to your actual situation.

The successful file transfer result is shown below.

bj35djc@LinuxServer3:~/A733% scp BaijieDemo root@192.168.1.187:~
100% 1543KB 11.0MB/s 00:00

Ba1ijieDemo
135d71c@l 1

After transferring the Qt application to the development board, replace the Qt application

startup command in /etcl/init.d/rcS with your own command, as shown in the red box below:

/usr/helperboard/qt_env.sh
#/usr/helperboard/examples/opengl/hellogles3/hellogles3 &

/usr/helperboard/examples/quick3d/hellogtquick3d/hellogtquick3d &
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6.4.2 Set up self-starting in the firmware

After selecting the corresponding extra option according to Section 5.3, enter the
directory:longan/test/dragonboard/extra.During the build process, the files in the extra directory

will replace the corresponding files in the rootfs.

qt_env.sh

Therefore, we only need to modify /etc/init.d/rcS in the extra directory to integrate the Qt
application into the firmware.After rebuilding and flashing the firmware to the development board,

the Qt application will start automatically after boot.
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7 Creating the firmware for the Android system

7.1 Compile the Linux kernel

Before compiling Android, the Linux kernel must be compiled first. The Linux kernel
compilation process is the same as described in Section 5.1, except that the Android configuration

options are different.

The configuration procedure is as follows:

$ cd ~/workspace/a733/longan
$ . /build. sh config

After entering the command above, configure the Ubuntu information as follows:

Enter "0" for platform to select Android.
Enter "0" for ic to select A733.
Enter "10" for board to select pro3, which corresponds to the hardware configuration path
of the HelperA733 development board.
4. Enter "0" for flash to select default.
5. Enter "2" for devicetree to select lvds7.0_1024x600_bj. This option can be changed

according to your requirements.

The configuration details are shown below:
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All available platform:
0. andro1id
1. linux
Choice [android]:
All available ic:
0. a/33
Choice [a733]:
All available board:
0. agd863109vch
1. ag863109vcb_axp517
2. evbil
3. evbl acin
4. evbl qc _double
5. fpga
6. Tt
7. EL_ DS
8. perfl
9. pro2
10. pro3
11. pro3 acl01b
12. qa
13. ga2
14. sb6
15. verl
Choice [pro3]: 10
All available flash:
0. default
1. nor
Choice [default]: 0O
All available devicetree:
0. edp 1920x1080 bj
1. hdmi bj
2. lvds7.0 1024x600 bj
3. mip110.1 1200x1920 bj
4. mipi110.1 - 800x1280 b
5. mipi4.3 480x800 bj
6. mipi5.0 720x1280 bj
7. mipi8 800x1280 bj
Choice [1vds7.0 1024x600 bj]:
After completing the configuration selection, execute the following command to start the
compilation:

$ . /build. sh
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Note: Please use the provided helperboard_ubuntu20.04 virtual machine. Otherwise, the

compilation may fail.

7.2 Compile u-boot

Enter the U-Boot directory and compile directly.

$ cd ~/workspace/a733/longan
$ cd brandy/brandy—2. 0/u-boot-2018/
$ make sun60iw2pl a733 defconfig && make —j

7.3 Compilation and packaging of Android

Return to the main directory and configure the development environment:(The environment

needs to be configured again after exiting the terminal or opening a new terminal.)

$ cd ~/workspace/a733/
$ source build/envsetup. sh

Run the lunch command:

$ lunch

Note: Enter "20" to select the configuration corresponding to the development board:
a733_pro3_arm64-ap3a-userdebug You can also directly enter:lunch 20 to select the

configuration.
Compile Android:
$ make —j8
The compilation will then start, and you need to wait until the process is completed.Depending

on the computer configuration, the compilation may take anywhere from one hour to several

hours.
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Note: If the compilation fails, remove the -j option and the following number from the build
command.The number after -j indicates the number of parallel compilation threads. In this
example, the maximum number of threads used is 8, which can generally be set to twice the

number of CPU cores.Increasing the number of parallel tasks will require more memory.

If the compilation still fails after removing the -j option, run the following command and

compile again until the compilation succeeds:

$ make installclean
$ make

Note: If the compilation still fails, try compiling several more times.

After the compilation is completed, use the following command to package and generate the

Android flashing image:

$ pack

The final generated image is located at:longan/out/a733_android15_pro3_uart0.img
Then, you can use the flashing tool "PhoenixSuit" (refer to Section 4.3) to flash the image to the

development board.
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8 Other operations

8.1 Modify the startup logo of Android

The boot logo image file must be named bootlogo.bmp.Replace the existing bootlogo.bmp
files in the following directories:longan/device/config/chips/a733/configs/pro3/dragonboard and

longan/device/config/chips/a733/configs/pro3/android with your customized boot logo image.

Note:

1. When replacing the bootlogo.bmp image, the bitmap color depth must be set to 32-bit

during the BMP conversion process.

2. If the boot logo image file name is incorrect, an error will occur during compilation.

The image format can be converted using image conversion software. In this example,

Adobe Photoshop is used for the conversion process, as shown below:

BMP i pod

S,

a Yindows

BT

After the conversion is completed, replace the bootlogo.bmp file and return to the longan

directory to compile the project.The procedure is shown below:
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$ . /build. sh

After the compilation is completed, package the firmware according to the Android or Ubuntu

firmware packaging process.The generated image will be located in the longan/out directory.

Note: For details, refer to Chapter 5: Ubuntu Firmware Creation and Chapter 7: Android

Firmware Creation.

8.2 Modify the startup animation and startup music of Android

The bootanimation.zip package file for the boot animation can be created using the following
steps.

8.2.1 Directory Structure Explanation

The bootanimation.zip file contains the part0 and part1 folders, as well as the desc.txt
file.The part0 and part1 folders contain the animation frames. The images in part0 are displayed
only once, while the images in part1 are displayed repeatedly in a loop.The image format can be

PNG or JPG.The directory structure of the boot animation is shown below:

ERR g =R Fah
partd AT
partl ME=
B desciaxt AL 1KB
Example of the partO directory:
W =A Frh
| Animation_00000.png 11:53 PNG i 2 KB
| Animation_00001.png 52 PNG 044 2 KB
5| Animation_00002.png 52 PNG 4% 2 KB
| Animation_00003.png 52 PNG 344 3 KB
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The content of the desc.txt file is as follows:

500 350 20
p 10 partd
p 00 partl

The first line defines the image resolution and frame rate.The values 500 and 350 in the first
line must match the image resolution. 500 represents the image width, and 350 represents the

image height.(Note: The image resolution should not exceed the screen resolution.)

The value 20 represents the frame rate (FPS).Starting from the second line, p is the identifier.
The second parameter indicates the number of playback loops (0 means infinite looping). The third
parameter indicates the number of frames to pause between two loops. The fourth parameter
indicates the corresponding directory name.During animation playback, the images will be played

automatically in the order of their file names.

8.2.2 Boot-up music

If boot-up sound is required, place the boot sound file in the part0 directory and rename it to

audio.wav.

Add the audio_conf.txt file to the root directory. The content is as follows:

card=0

device=0

period size=4096

period count=8

#Input Event or Switch State

Headset detection=Switch State

switch path=/sys/module/snd soc sunxi common/parameters/jack state
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single volume control=1

speaker headphones out=0

mixer “SPK Volume”=20

mixer “OutputR Mixer DACR Switch”=1

mixer “OutputlL Mixer DACL Switch”=1

mixer “LINEOUTL Switch”=1

mixer “LINEOUTR Switch”=1

mixer “SPK Switch”=1

headset mixer “OutputR Mixer DACR Switch”=1
headset mixer “OutputlL Mixer DACL Switch”=1
headset mixer "HPOUTL Switch”=1

headset mixer "HPOUTR Switch”=1

headset mixer “SPK Switch”=0

8.2.3 Packaging and Compilation

When using a packaging tool on Windows, select the ZIP format and set the compression

method to "Store".

On Linux, enter the bootanimation directory and package it using the following command:

$ zip -0 —-r .. /bootanimation. zip . /*

Note: The Linux command uses the -0 option to set the compression level to the lowest level
(Stored), which only archives the files without compression.Otherwise, the animation may be

displayed as a black screen due to an incompatible package format.

Then replace the packaged file with bootanimation.zip in the following directory:

device/softwinner/jupiter/common/media/bootanimation and modify the file permissions:

$ chmod 775 bootanimation. zip

Return to the android directory, clear the previous build configuration, and then package the

firmware:

$ make installclean
$ make —j8 && pack
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The final generated image is located at:longan/out/a733_android15_pro3_uart0.img

8.3 Modify screen rotation in Android

For screen rotation on the A733, modify the rotation direction in the following file:
device/softwinner/jupiter/a733-pro3/device-common.mk
Modify the touch direction in the following file:
device/softwinner/jupiter/a733-pro3/input/gt9xxnew_ts.idc

The boot logo uses a fixed image orientation, so the boot logo direction will not be changed
with the screen rotation.

Open the device-common.mk file and find the PRODUCT_PROPERTY_OVERRIDES
property. The rotation angle is defined as a clockwise rotation angle.

For example, to rotate the screen 270° clockwise, add the following configuration:

PRODUCT PROPERTY OVERRIDES += \
ro. surface flinger. primary display orientation=ORIENTATION 270

PRODUCT_PROPERTY OVERRIDES +=

ro.surface flinger.primary display orientation=0RIENTATION 27[ \
ro.vendor.gsi _gsen_rotation=0

Open the gt9xxnew_ts.idc file. There is only one touch configuration property in this file.The
rotation angle is defined as a clockwise rotation angle. For example, to rotate the touch screen

270° clockwise, add the following configuration:

touch. orientation=ORIENTATION 270

touch.orientation=0RIENTATION 270

After the modification is completed, recompile the Android firmware according to Chapter 7

and flash it to the development board.
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8.4 Set the static IP address for the network card in Ubuntu

There are three scripts related to the static IP configuration of the network interface:

1. Set static IP
2. Modify static IP
3. Delete static IP

1. Set static IP

After running the script, enter the IP address/24, subnet mask, and DNS information

according to the prompts.The command is as follows:

$ ethO set. sh

root@HelperA733:~# eth0®_set.sh
Enter your static IP (e.g., 192.168.0.110/24): 192,168.1.134/24
Enter your static route (gateway, e.g.. 192.168.0.1): 192.168.0.1
Enter DNS server (e.g., 192.168.0.1): {192.168.0.1
Connection 'static-eth®' (5820al2c-5874-4ad5-856a-eccf8b4aldbc) successfully added.
Connection successfully activated (D-Bus active path: /org/freedesktop/NetworkManager/ActiveConnection/12)
root@HelperA733:~# ifconfig
ethe: flags=4163<UP,BROADCAST,RUNNING, MULTICAST> mtu 1500
inet 192.168.1.134 |netmask 255.255.255.0 broadcast 192.168.1.255
inet6 feB0::abc7:e56f:546e:all4 prefixlen 64 scopeid 0x20<link>
ether 78:58:c8:99:31:60 txqueuelen 1000 (Ethernet)
RX packets 96490 bytes 6580320 (6.5 MB)
RX errors @ dropped 44 overruns 0 frame 0
TX packets 807596 bytes 1222472214 (1.2 GB)
TX errors @ dropped @ overruns @ carrier 8 collisions 0
device interrupt 217

2. Modify static IP

When modifying the static IP, only the IP address needs to be reconfigured. There is no need

to configure the subnet mask again.The command is as follows:

$ eth0 mod. sh
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root@HelperA733:~# eth® _mod.sh
Enter your static ip: 192.168.1.252/24
Connection successTully activated (U-Bus active path: /org/freedesktop/NetworkManager/ActiveConnection/6)
root@HelperA733:~# ifconfig
eth@: flags= 3<UP,BROADCAST, RUNNING, MULTICAST> mtu 1500
inet 192.168 252 netmask 255.255.255.0 broadcast 192.168.1.255
inetb fedo: 1:49f4:5763:59d7 prefixlen 64 scopeid 0x20<link>

ether d4:bf:48:ac:9a:57 txgueuelen 1000 (Ethernet)

RX packets 19442 bytes 1665622 (1.6 MB)

RX errors © dropped 234 overruns @ frame @

TX packets 189 bytes 20406 (20.4 KB)

TX errors @ dropped 0 overruns @ carrier @ collisions 0
device interrupt 7

3. Delete static IP

$ ethO del. sh

root@HelperA733:~# eth@ del.sh

Connection 'static-eth®' (79951ab3-7b63-454b-bf48-24374611d406) successfully deleted.

8.5 Ubuntu controls Wi-Fi

There is only one script related to WiFi configuration:/usr/bin/wifi.sh

1. View available WiFi networks
$ nmcli device wifi list

2. Configure WiFi

$ wifi.sh —f ¢ —n xxxx(wifi &%) —p xxxxx (wifi Z65)
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root@HelperA733:~# wifi.sh -f ¢ -n baijiekeji -p
Device 'wlan®' successfully activated with 'b508f158-c245-4393-a0f3-9bcdfl10f4d71".
root@elperA733:~# ifconfig
etho: flags=4163<UP,BROADCAST,RUNNING, MULTICAST> mtu 1500
inet 192.168.1.140 netmask 255.255.254.0 broadcast 192.168.1.255
inet6 fe80::5b97:eddc:4dc@:5855 prefixlen 64 scopeid 0x20<link=>
ether d4:bf:48:ac:9a:57 txqueuelen 1000 (Ethernet)
RX packets 20465 bytes 1755880 (1.7 MB)
RX errors @ dropped 240 overruns @ frame 0
TX packets 213 bytes 22260 (22.2 KB)
TX errors @ dropped © overruns 0 carrier 0@ collisions @
device interrupt 7

lo: flags=73<UP,LO0OPBACK,RUNNING> mtu 65536
inet 127.0.0.1 netmask 255.0.0.0
inet6 ::1 prefixlen 128 scopeid 0x10<host>
loop txqueuelen 1000 (Local Loopback)
RX packets 84 bytes 6688 (6.6 KB)
RX errors © dropped © overruns @ frame 0

TX packets 84 bytes 6688 (6.6 KB)
TX errors @ dropped © overruns 0 carrier @ collisions @

p2p0: flags=4099<UP,BROADCAST,MULTICAST> mtu 1500
ether 18:84:c1:01:bb:f8 txqueuelen 1000 (Ethernet)
RX packets @ bytes 0 (0.0 B)
RX errors @ dropped © overruns @ frame 0
TX packets © bytes 0 (0.0 B)
TX errors @ dropped © overruns @ carrier @ collisions @

wlan®: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.1.75 netmask 255.255.254.0 broadcast 192.168.1.255
inet6 fe80::b0b8:e401:70b8:be7 prefixlen 64 scopeid 0x20<link=>
ether 18:84:c1:01:bb:f9 txqueuelen 1000 (Ethernet)
RX packets 492 bytes 75630 (75.6 KB)
RX errors @ dropped 4 overruns 0 frame ©
TX packets 30 bytes 3080 (3.0 KB)
TX errors © dropped © overruns @ carrier 0@ collisions 0

After the WiFi configuration is completed, the device will automatically connect to the

configured WiFi network after every boot.

3. Modify WiFi configuration

If the password of the currently connected WiFi network is changed, the corresponding WiFi
password on the development board must also be updated accordingly.Run the following

command:

$ wifi.sh -f m —n xxxx (wifi &%) —p xxxx GFraEEmg)

root@elperA733:~# wifi.sh -f m -n baijiekeji -p bjkj0818

Connection successfully activated (D-Bus active path: /org/freedesktop/NetworkManager/ActiveConnection/16)

4. Delete WiFi configuration
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$ wifi.sh —f d —n baijiekeji

root@elperA733:~# wifi.sh -f d -n baijiekeji

Connection 'baijiekeji' (b508f158-c245-4393-a0f3-9bcdf10f4d71) successfully deleted.

5. Set static IP

$ wifi.sh —f s =i 192. 168. 1. 253 —n xxxx (wifi &) —p xxxx (wifi ZHd) -g
192. 168. 1. 1

]l -
Connection 'baijiekeji' (7de53b40-915a-4d8b-affe-581772dc6102) successfully deleted.
Device 'wlan®' successfully activated with '4e545168-b504-4e25-ad4c-7d39cffbablb’ .
Connection 'baijiekeji' successfully deactivated (D-Bus active path: /org/freedesktop/NetworkManager/ActiveConnection/19)
Connection successfully activated (D-Bus active path: /org/freedesktop/NetworkManager/ActiveConnection/20)

mtu 1500
inet 192.168.1.140 netmask 255.255.254.0 broadcast 192.168.1.255
inet6 fe80 97:eddc:4dc0:5855 prefixlen 64 scopeid <link>
ether d4 rac:9a:57 txqueuelen 1000 (Ethernet)
RX packets 29850 bytes 2532832 (2.5 MB)
RX errors 0 dropped 387 overruns © frame ©
TX packets 263 bytes 25760 (25.7 KB)
TX errors 0 dropped @ overruns @ carrier 8 collisions 0
device interrupt 7

lo: flags=73<UP,LOOPBACK,RUNNING> mtu 65536
inet 127.0.0.1 netmask 255.0.0.0
inet 1 prefixlen 128 scopeid 0x1@<host>
loop txqueuelen 1000 (Local Loopback)
RX packets 98 bytes 9172 (9.1 KB)
RX errors 0 dropped @ overruns 0 frame 0
TX packets 98 bytes 9172 (9.1 KB)
TX errors @ dropped © overruns @ carrier © collisions 0

p2p0: flags=4899<UP,BROADCAST,MULTICAST> mtu 1500
ether 18:84:c1:01:bb:f8 txqueuelen 1800 (Ethernet)
RX packets 0 bytes 0 (0.0 B)
RX errors 0 dropped @ overruns 08 frame 0
TX packets @ bytes @ (8.0 B)
TX errors 0 dropped @ overruns @ carrier @ collisions @

wlan@: flags=4] UP,BROADCAST, RUNNING, MULTICAST> mtu 1500
inet 68.1.253 |netmask 255.255.254.0 broadcast 192.168.1.255
inet6 fe 79%ee 3:9b13:4782 prefixlen 64 scopeid 0x20<link>
ether 18:84:c1:0 :f9  txqueuelen 1008 (Ethernet)
RX packets 6657 ytes 984310 (984.3 KB)
RX errors @ dropped 118 overruns © frame @
TX packets 205 bytes 18679 (18.6 KB)
TX errors @ dropped © overruns @ carrier © collisions ©

8.6 Ubuntu root file system backup

When modifications have been made to the Ubuntu system on the development board and

need to be preserved, the entire root filesystem can be backed up.

During firmware compilation, replace the original rootfs with the backed-up filesystem. The
newly generated firmware will then include all previous modifications, eliminating the need to

repeat the configuration process.

This provides an efficient way to migrate customized features and system configurations.
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1. File Packaging

Run the szbaijie_rootfs_backup command. The rootfs.tar.gz file will be generated in the

root directory.The details are as follows:

$ szbaijie rootfs backup /
$ 1s -1 /rootfs. tar. gz
—rw—r—Tr— 1 root root 428518374 Sep 22 09:32 /rootfs. tar. gz

Note: If important files are stored in other mounted directories, they will not be included during
the packaging process.For example, if /dev/sda5 is mounted to the /data directory, the files under

the /data directory will not be included in the generated root filesystem package.

2. Build

After packaging is completed, use a USB drive or the scp command to copy the rootfs.tar.gz
file to the following directory in the Linux source code:longan/test/dragonboard/baijie_system
(It is recommended to rename the file after copying.)Then return to the longan directory and run
the ./build.sh config command again.

In the configuration menu:

e Select no_extra for baijie_extra.

e Select the newly added root filesystem package for baijie_rootfs.

$ cd ~/workspace/a733/longan
$ ./build. sh config

A1l available baijie_extra:
0. extra-24.04-core
1. extra-a733-mate
2. extra-gt5.15.14
3. no_extra
Choice [extra-24.04-core]: 3

All available baiji ootfs:

0. rootfs new.t z

1. rootfs_ubunt

2. rootfs_ubuntu2

3. ubuntu24.04_core
Choice [rootfs new.tar.g
rootfs decompression done!

At this point, you can follow the User Development Manual to compile and generate the new

firmware.The command is as follows:

$ . /build. sh && . /build. sh pack
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Flash the newly compiled firmware image to the development board.

8.7 Modify the boot logo of Ubuntu

When the boot logo needs to be changed in the Ubuntu system, use the following method to
update it. The new logo will take effect after rebooting the system.
Requirements:

e The bootlogo.bmp image must be a 32-bit BMP image.

¢ The image resolution must be smaller than the display resolution.
Usage:

szbaijie_logo update 64 ./bootlogo.jpg 1024 600 0
Parameter description:

e The first parameter specifies the image path.

e The second parameter specifies the screen width.

e The third parameter specifies the screen height.

e The fourth parameter specifies the image rotation angle (counterclockwise rotation).

root@Help ¢ e logo update 64 ./bootlogo.jpg 1024 600 0
3¢ o 3 o e ok ke ke o 3 e ok o ok % e ok

Company : Bailie Technology
Website ! www.szbaijie.cn
Product : bootlogo update
Update time ! 2025.11.160

v ion v
o ok ok s 3 3k 34 3 3 o e 3k o 3 e ok 3 ok 3 3 ok o s ok ok ok ok ok ok ok ok o ko

The current resolution is 1920 x 1080
bootlogo blk name: /dev/sdal
Use roatation, rotate angle is 0.000000
Conversion successful: /run/bootlogo.bmp
mount: /mnt: can't read superblock on /dev/sdal.
dmesg(1l) may have more information after failed mount system call.
/dev/loop@
Change bootlogo success!

After the command is executed successfully, the result is shown as above. Reboot the system,

and the updated boot logo will be displayed.
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8.8 Modify screen rotation in Ubuntu

8.8.1 Qt system modification

1. To change the display orientation, set the following environment variable and restart the Qt

application.The value 90 indicates the rotation angle. Modify it according to your requirements.

$ export QT_QPA_EGLFS_ROTATION=90

2. To change the touch orientation, run the following script.The value 90 indicates the rotation

angle. Modify it according to your requirements.

$ /usr/bin/touch rotate.sh 90

8.8.2 Xfce System Modification

Execute the following script command. The parameter after the command indicates the

clockwise rotation angle.

$ /usr/bin/rotate—screen. sh 0

$ /usr/bin/rotate—screen. sh 90
$ /usr/bin/rotate—screen. sh 180
$ /usr/bin/rotate—screen. sh 270

8.9 Patch the defect

The released system version may require users to apply additional patches in some cases.
The patch files are located in the following directory:source/patch

Shenzhen Baijie Technology Co., Ltd.  Telephone: 13510178868 Mr. Chen



D) H A R &

BAIJIE TECHNOLOGY HelperBoard A733Development Board User Manual % 116 T # 119
o
Eb E—& | 28X - .. helpera733 - v1.2 - source
B SR *)
patch S R I

demo
| helpera733_android15_repo_v1.1_20251204 1952 targz 322G
N repo.targz 3.2M

For example, if we need to apply the example.patch patch, the procedure is generally as follows:

-45,7 +45,7

struct cfg_array { /* coming later #*/
struct regval list *regs;

static unsigned int sunxi_1i2c_functionality(struct i2c_adapter *adap)

Before applying a patch, navigate to the corresponding directory. In the example above, the
patch was generated from the longan/bsp directory.

The patch modifies the following files:
drivers/vin/modules/sensor/ov8858 r2a_4lane.c
drivers/vin/vin-cci/sunxi_cci.c
Therefore, you only need to change to the longan/bsp directory before applying the patch.

Note: Applying the patch from any other directory will result in an error because
the file paths in the patch cannot be resolved correctly.
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The command is shown below:

$ cd ~/workspace/a733/1longan/bsp
$ patch —pl < example. patch

8.10 Kernel configuration

The required kernel configuration for the A733 platform has already been completed. The
following example is provided only to help users become familiar with the kernel configuration
process.Before configuring the kernel, load the default kernel configuration file provided by
HelperBoard (refer to Sections 5.1 and 7.1).

Default kernel configuration for Linux:
longan/device/config/chips/a733/configs/default/linux-6.6/dragonboard_defconfig
Default kernel configuration for Android:
longan/device/config/chips/a733/configs/default/linux-6.6/android15_arm64_defconfig

Make any required modifications based on the default configuration. The updated configuration
will be saved to the following file in the kernel build directory:

longan/out/kernel/build/.config

The kernel configuration commands are shown below.

$ cd ~/workspace/a733/longan/
$ . /build. sh menuconfig

Note: As shown in the first few lines of text in the image above, “Y” indicates selection,

‘N" indicates deselection, and “M” indicates compilation as a module, among other

information.
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.config - Linux/arm64 6.6.77 Kernel Configuration

Linux/armbd 6.6.77 Kernel Configuration
Arrow keys navigate the menu. <Enter> selects submenus —> (or empty submenus ----). Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

[ B Allwinner BSP_ -]
General setup —>
Platform selection —>
Kernel Features —>

Power management options ——>
CPU Power Management -——>
[ ] Virtualization ----
General architecture-dependent options —>
fnable loadable module support —>
able the block layer —>
Hidden DRM configs needed for GKI
Hidden MCP251XFD configs needed for GKI
Hidden Regmap configs needed for GKI
Hidden CRYPTO configs needed for GKI
Hidden SND configs needed for GKI
Hidden SND_SOC configs needed for GKI
Hidden UFS configs needed for GKI
Hidden MMC configs needed for GKI
Hidden GPIO configs needed for GKI
Hidden QCOM configs needed for GKI
Hidden Media configs needed for GKI
Hidden Virtual configs needed for GKI
Hidden wireless extension configs needed for GKI
Hiddel USB configurations needed for GKI
Hidden SoC bus configuration needed for GKI
Hidden RPMSG configuration needed for GKI
Hidden GPU configuration needed for GKI
Hidden IRQ configuration needed for GKI
Hidden hypervisor configuration needed for GKI
Hidden networking configuration needed for GKI
Hidden PHY configuration needed for GKI
Hidden MM configuration needed for GKI
Hidden Ethernet configuration needed for GKI
Hidden DMA configuration needed for GKI
XFRM changes required by Android

< Exit > <Help> < Save >
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9 Regarding customized services

Our company offers customization services for projects based on the Allwinner A733 platform.
If you are interested, please contact Mr. Chen at 13510178868.
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