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1 Product Introduction

1.1 Product Feature

DWIN Linux screen(36 series), with CAN interface.
CPU: Allwinner T113-S3, Quad-core ARM Cortex-A7
RAM: 128MB DDR3

Storage: 8GB EMMC

Main Frequency: 1GHz

Linux Version: Linux 5.4

DMT10600T101_36WTC
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SD Card interface

Ethernet interface - - i USB interface

User interface LCM interface

RTC

TP interface

DMT10600T101_36WTC

1.1.2 Development Method

QT and LVGL are optional.
The development materials and tools can be referred to:
Documents: https://www.dwin-global.com/development-guide/

Tool: https://www.dwin-global.com/tool-page/

1.1.3 Shipping List(for reference)
*screen x1
1.1.4 Optional Accessories

*SD card


https://www.dwin-global.com/tool-page/
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1.2 Wiring

Regarding the definition of serial please refer to the related datasheet as below:

Peripheral and Interfaces

1-way R5232 UART2
Interface 1-way RS5485 UARTS
1-way R5422 UART3
Datasheet_Peripheral and Interfaces
Definition Pin# 10 Description
VIN 1:2 P Power Input
GND 3.4 P GND
TX2 5 0 DOUT
RX2 6 1 DIN
485+ 7 A+ 485+
485— 8 B- 485-
A 9 - RS422
B 10 == RS5422
b3 11 = RS422
y/ 12 = RS422

Datasheet_Interface Definition
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1.2.1 Hardware Connection

GND, Ground, connect to GND pin of the user device.
TXD, Transmit, connect to RX pin of the user device.

RXD, Receive, connect to TX pin of the user device.

ABE-8 NIA

RX GND

User device

Wiring Schematic Diagram with a DB9 Interface
1.2.2 Serial Parameter Setting

All the defined serial port baud rates are 115200. In general, the default serial port for debugging is

Serial Port 0.

1.2.3 Other Tools

DC regulated 12V power supply is recommended for testing, using SD card with 1~16 GB memory

for project downloading.
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2 Environment Configuration

2.1 Ubuntul6.04 Configuration

2.1.1 Introduction

This section provides a tutorial on installing a virtual machine and configuring Ubuntu 16.04 on it. If
already have Ubuntu 16.04 installed, you can skip this section and refer to Section 1.2 for toolchain

installation and configuration.
2.1.2 Environment Requirements

CPU: No specific requirements.
Memory: Generally, 2GB or more.
Host Operating System: Windows XP, Windows 7, and above.

Version Selection: Depending on your needs (Windows version), choose VMware Workstation 10

and above. Versions below 10 are not recommended.

Note: This example demonstrates the installation using VMware Workstation 15 Pro. If you
have already installed the virtual machine and Ubuntu, you can proceed directly to Section 1.2 for

toolchain installation.
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2.1.3 VMware Workstation Installation
(1) Running installation package

15 VMware Workstation Pro Setup = >

Welcome to the VMware Workstation Pro
Setup Wizard

WMWIRRE

WORKSTATION

o

0 The Setup Wizard will install VMware Workstation Pro on your
computer. Click Next to continue or Cancel to exit the Setup
Wizard.

Copyright 1998-2019 VMware, Inc. All rights reserved. This
product is protected by U.5. and international copyright and
intellectual property laws. VMware products are covered by
one or more patents listed at:

http: /fwww. vmware.com fgo/patents

[T ] | oo

(2) In the End User License Agreement interface, select the checkbox "I accept the terms in the license

agreement", and then click "Next".

45 VMware Workstation Pro Setup — b4
End-User License Agreement
Please read the following license agreement carefully.
VMWARE END USER LICENSE AGREEMENT ol

PLEASE NOTE THAT THE TERMS OF THIS END USER
LICENSE AGREEMENT SHALL GOVERN YOUR USE
OF THE SOFTWARE, REGARDLESS OF ANY TERMS
THAT MAY APPEAR DURING THE INSTALLATION OF
THE SOFTWARE.

A1 accept the terms in the License Agreement

Pt | | Bak [ Net | | Concel |
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(3) Select the installation path (or choose default path), check the "Enhanced keyboard driver" option

and click "Next".

ﬂ ViMware Workstation Pro Setup = *
Custom Setup
Select the installation destination and any additional features.
Install to: R
E:¥ N - Change...

[]Enhanced Keyboard Driver (a reboot will be required to use this feature)
This feature requires 10MB on your host drive.

sak [ et ] | conce

(4) Appropriately select the checkboxes of "Check for product updates on startup” and "Help improve

VMware Workstation Pro" according to your own situation, and then click "Next".

ﬁ VMware Workstation Pro Setup = x
User Experience Settings
Edit default settings that can improve your user experience.

[ check for product updates on startup
When VMware Workstation Pro starts, check for new versions of the application
and installed software components.

|:| Join the VMware Customer Experience Improvement Program

VMware's Customer Experience Improvement Program ~
(“CEIP") provides VMware with information that enables
VMware to improve its products and services, to fix

problems, and to advise you on how best to deploy and use
our products. As part of the CEIP, VMware collects technical ,

Learn More
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(5) Select the checkboxes for "Desktop" and "Start Menu Programs Folder", and then click "Next".

ﬁ VMware Workstation Pro Setup = x

Shortcuts
Select the shortcuts you wish to place on your system.

Create shortcuts for VMware Workstation Pro in the following places:

[ Desktop
Start Menu Programs Folder

o [T ] | o

(6) Click "install".

(7) After a period of time, the installation will be completed. Click "Finish".
2.1.4 Download Ubuntu

(1) Ubuntul6.04 from official website: https://releases.ubuntu.com/16.04/

(2) Choose and download 64-bit PC desktop image "ubuntu-16.04.7-desktop-amd64.iso".

64-bit PC (AMD6&4) desktop image

Desktop image

Noose this IT you have a computer based on the AMD64 or
EMB4T architecture (e.g., Athlong4, Opteron, EM&4T Xeon, Core

The desktop image allows you to try Ubuntu without changing 2). Choose this if you are at all unsure

your computer at all, and at your option to install it

permanently later. This type of image is what most people will 32-bit PC (i3886) desktop image
want tc-lulse. You will need at least 384MiB of RAM to install oAl S e TR e S A as with
fram this image. Intel/&MDy/etc type processors and almost all computers that run
Microsoft Windows, as well as newsr Apple Macintosh systems

based on Intel processors.

2.1.5 Ubuntu Installation

(1) Open VMware Workstation.

(2) Create a new virtual machine.


https://releases.ubuntu.com/16.04/
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VMware Workstation — O x

Fle Edit View WM Tabs Help -2 pee|DEHE|H

Library x

[ £ Typehereto search  ~

L My Computer
Tl Shared VMs

£ Home

Your evaluation period ends in 30

1. Get a license k 2. Enter a license k
days. = i

WQORKSTATION 155 PRO”™

® | 2

Create a New Open a Virtual Connectto a
Virtual Machine Machine Remote Server

vmware

(3) Select "custom (advanced)" and click "Next".

Mew Virtual Machine Wizard =

Welcome to the New Virtual

VMWMARE Machine Wizard
WORKSTATION

9.8
. What type of configuration do you want?

() Typical (recommended)

Create a Workstation 15.x virtual machine
in a few easy steps.

{®) Custom (advanced)

Create a virtual machine with advanced
options, such as a SCSI controller type,
virtual disk type and compatibility with
older YMware products.

< o
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(4) Choose "Installer disc image file (iso)" — "Browse"— select the download file ***.iso containing

Ubuntu, it will automatically recognize and read the file, then click "Next".

Guest Operating System Installation

A virtual machine is like a physical computer; it needs an operating
system. How will you install the quest operating system?

Install from:
() Installer disc:

== DVD 1BZH32 (F:) Ubuntu 16.04.7L

(®) Installer discimage file {iso):

D:\C B b 14 Linux'02_Ubuntu'ubuntu-16.04.7- vl Browse...

[ Ubuntu 64-bit 16.04.7 detected.
This operating system will use Easy Install, {\What's this?)

()1 will install the operating system later.
The virtual machine will be created with a blank hard disk.

Heip < Back Cancel

(5) Input custom name and password, the password will serve as the login password for Ubuntu and

the sudo authorization password, then click "Next".

MNew Virtual Machine Wizard >

Easy Install Information
This is used to install Ubuntu 64-bit.

Personalize Linux

Full name:  [Ubuntu16.04738 |

User name: ||:|win |

Passwaord: |nnn |
Confirm; ||uuu"u| |
Help < Back Cancel

10
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(6) Setup the name of Ubuntu and location, click "Next".

8 Mew Virtual Machine Wizard

Hame the Virtual Machine
What name would you like to use for this virtual machine?

Virtual machine name:

|I_Ibl_|nt|.| 64-bit |

Location:

| D:105 #ri T B 114 Linux\02_Ubuntull

| I Brawse...

The default location can be changed at Edit = Preferences.

< Back

Cancel

(7) Based on user’s requirements and computer configuration, allocate the number of processors and

cores(Here, the author sets the total number of processor cores to 2). Click "Next".

Processor Configuration
Spedfy the number of processors for this virtual machine.

Processors
Mumber of processors: | 2 L |
Mumber of cores per processor: | 1 L |
Total processor cores; 2
Help < Back Mext = Cancel

11



DWIN Technology Co., Ltd. Professional Creditable

(8) The default allocated memory is 2GB (sufficient, can be changed later). Click "Next".

MNew Virtual Machine Wizard *
Memory for the Virtual Machine
Haw much memory would you like to use for this virtual machine?
Specify the amount of memory allocated to this virtual machine. The memory size
must be a multiple of 4 MB.
&4 GB Memory for this virtual machine: =
12 GB -
i GB
a8GB ]
4GB B Maximum recommended memory:
g 3 2908
1GE
£12 ME B Recommended memary:
255 ME 2GB
128 MB
& MB Guest 05 recommended minimm:
2 ME 1GE
15 MB
EMB
4 MB
Help < Back Canc_el

(9) The default configuration is fine (however, in the network type section here, you can choose the
bridged network, which can be used for tftp transmission). Click "Next" until you reach the "Select a Disk"

step.

Mew Virtual Machine Wizard =

HNetwork Type
What type of network do you want to add?

Metwork connection

() Use bridged networking

Give the guest operating system direct access to an external Ethernet
network. The guest must have its own IP address on the external network.

(®) Use network address translation (NAT)
Give the guest operating system access to the host computer's dial-up or

external Ethernet network connection using the host's IP address.

(") Use host-only networking
Connect the guest operating system to a private virtual network on the host
computer,

O Do not use a network connection

Help < Back Cancel

12
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(10) Select "Create a new virtual disk", and click "Next".

MNew Virtual Machine Wizard *

Select a Disk
Which disk do you want to use?

Disk
(®) Create a new virtual disk

A virtual disk iz composed of one or more files on the host file system, which
will appear as a single hard disk to the guest operating system. Virtual disks
can easily be copied or moved on the same host or between hosts,

(T Use an existing virtual disk

Choose this option to reuse a previously configured disk,

() Use a physical disk (for advanced users)

Choose this option to give the virtual machine direct access to a local hard
disk. Requires administrator privileges.

Help < Back Cancel

(11) Set the disk capacity: It is recommended to set the disk capacity according to the size of the
computer's memory. When the memory is large, it can be set to more than 30GB. If you need to increase the

disk space, please refer to the subsequent chapters for expansion. Click "Next" to continue.

i T Y, N TP~

New Virtual Machine Wizard *

Specify Disk Capacity
How large do you want this disk to be?

’Vlaximum disk size (GB): 40.0 :

Recommended size for Ubuntu 64-bit: 20 GB

[ allocate all disk space now.

Allocating the full capadity can enhance performance but requires all of the
physical disk space to be available right now. If you do not allocate all the space
now, the virtual disk starts small and grows as you add data to it.

() Store virtual disk as a single file
\®) Spiit virtual disk into multiple files

Splitting the disk makes it easier to move the virtual machine to another computer
but may reduce performance with very large disks,

Help < Back Cancel

(12) The disk will be automatically named, keep the default and click "Next".
(13) After clicking "Finish", the virtual machine will start, and the installation will begin.

(14) Please wait patiently for a while.

13
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Install (as superuser)

Welcome to Ubuntu

(15) When this interface appears, it indicates that the installation of Ubuntu is complete. (Note: For the
two user login inputs on the login interface, the content within the red frame is user-defined, and the content

within the green frame is provided by the system.)

© 1t B v ssoaMm %

Ubuntu16.04*38

Guest Session

(16) Next, we will start to configure the required environment for Ubuntu.
2.1.6 Setting up the Shared Folder

(1) Shut down Ubuntu. Click "Shut Down" in the upper right corner of the desktop.

14
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T3 4) 5:53aM %
About This Computer
Ubuntu Help...

System Settings...
Lock
® GuestSession
$ Ubuntu16.04*38
Log OutL...
Ssuspend
Shut Down...
(2) After shutting down, on the corresponding virtual machine page, click "Edit virtual machine
settings"—"Options"—"Shared Folders"—"Always enabled"—"Add". Add a folder as a medium for

transferring files between the host machine and the virtual machine. Finally, click "OK".

@ Ubuntu 84-bit - ViMware Workstatior - (m] 03
File Edit View VM Tabs Help > - _(_D SD_ [D Q [I:E .
L'biry—x (i Home: [] ubuntu 64-bit

| 2 Type here to search

= [C] Ubuntu 64-bit

= O My Computer
[0 Ubuntu 64-bit
0 Shared VMs

P> Power on this virtual machine
[T Ed virtual machine setings | |

2

Hardware

Folder sharing
Settings Summary
¢ /A Shared folders expose your files to programs in the
[ General Ubuntu 64-bit virtual machine. This may put your computer and
P Power your data at risk. Only enable shared folders if you
[ Shared Folders | Disabled 3 trust the virtual machine with your data.
(17 Snapshots () Disabled
D) AutoProtect Disabled ® Always enabled | 4
) Guest Isolation Enabled until next power off or suspend
rﬁ Access Control Mot encrypted
VMware Tools Time sync off Folders
EJVNC Connections  Disabled
7 Unity | Mame Host Path
.
Add Shared Folder Wizard x
B MName the Shared Folder
What would you like to call this shared folder?

Host path 5

‘I wigim Trea !_Ubuntu\share | Browse... | . Remave Properties

Mame

‘shara | K\02_Ubuntu\1\Ubuntu

il machine
5 not available
< Back MNext > Cancel

oK Cancel Help

I+
(3) When starting up the virtual machine, click "Virtual Machine"— "Install VMware Tools". (Note:
You can only select "Install VMware Tools" when the virtual machine is starting up. Otherwise, this option
will be grayed out and unavailable. Since the author has already installed VMware Tools, it will display

"Reinstall VMware Tools" instead.)

15
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Lo i e s v s -
File Edit View WM Tabs Hele || ~ & (B 2| 0OEON| M-

By O Power >
‘ 2 Tyge here to 41

Removable Devices >
6C A N o

I Pause Ctrl+Shift+P 1ty @) s00am {i

B [ My Computc

[ Ubuntu 6

I Shared VMs Grab Input Cul+G

= Send Ctrl+Alt+Del

SSH >
[[@ Snapshot >
Capture Screen Ctrl+Alt+PriSen

Manage b3

Install VMware Tools...

&
[ Settings... Ctrl+D

T Bk it s i INE ok il o i CHEVE 066 K I Y]

(4) Click "DVD" icon and open to see a compressed file "VMwareTools-10.3.10-12406962.tar.gz".

VMware Tools

© VMware Tools

Places .enca

manal

© Recent S = targe, |

A Home manifest.txt run_upgrader.sh VMwareTools- vmware-tools-
10.3.10-13959562. upgrader-32

[ Desktop

tar.gz
[ Documents

< Downloads

dd Music vmware-tools-
A Pictures Upgrader-s4
H videos

1 Trash

Devices
© vMware Tools &
[®] Computer

Network

27 Browse Network
B connect to Server

(5) Right-click and choose "Copy to" to a path with permissions, you can directly copy it to "home."

(6) At this point, open the terminal by pressing [Ctrl] + [Alt] + [T], which will open the terminal in the

root directory

(7) Enter the command to add executable permissions: sudo chmod +x VM (use the Tab key to
display the full name) (Enter) (Note: When using sudo privileges for the first time, you need to enter the

password, and it won't be visible when entering the password).

16
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(8) Enter the decompression command: tar -xvf VM (Tab key) (Enter), and it will automatically

decompress to generate "vmware-tools-distrib" in the current directory. Enter the command: e¢d vm (Tab key)

(Press the Enter key. The subsequent steps will be omitted and not written).

dwin@ubuntu:~$ sudo chmod +x VMwareTools-108.3.10-13959562.tar.qgz
[sudo] password for dwin:
dwin@ubuntu:~% tar -xvf V

ideos/ VMwareTools-10.3.10-13959562.tar.gz
dwin@ubuntu:~5 tar -xvf VMwareTools-16.3.18-13959562.tar.gz

(9) Enter the run command: sudo ./vm (Tab), and the installation will begin. When [yes] or [no]
appears, just enter "y" and press Enter key (the default for enabling shared folders is no, for ease of
operation, all configurations are selected with "y"). Press Enter key for the remaining cases until it shows as

shown in the image, indicating that the installation is complete.

Skipping rebuilding initrd boot image for kernel as no drivers to be included
in boot image were installed by this installer.

vmware-tools start/running
The configuration of VMware Tools 10.3.10 build-13959562 for Linux for this
running kernel completed successfully.

Found VMware Tools CDROM mounted at /media/dwin/VMware Tools. Ejecting device

--the VMware team

(10) Enter the command: c¢d /mnt (Keep pressing the Tab key until you reach the shared folder you
have set up.), the path is /mnt/hfgs/***. The shared folder is now set up, and you can proceed to install the

T113 toolchain on Ubuntu.

@S @ dwin@ubuntu; /mnt/hgfs

dwin@ubuntu:~$ cd /mnt
dwin@ubuntu: /mntS 1s

hgfs

dwin@ubuntu: /mntS cd hgfs/
dwin@ubuntu: /mnt/hgfss

2.2 Installing the T113 Toolchain

(1) Move the T113 compressed package (buildroot-T113-QT5 12 5-sdk-soft20221012.tar.gz) to

Ubuntu, you can use a shared folder or transfer via SFTP, etc.

17
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g buildroot-T113-QT5 12 5-sdk-soft20221012.tar.gz

(2) Move the file to the root directory (/home/dwin). When using a shared folder, enter the command:

sudo mv buil (Tab)~, after waiting for a while, it moves to the root directory.
(3) Enter the command: tar -xvf bu(TAB) to unzip the file.
(4) Enter the following commands one by one:
cd bui(TAB)
source env-setup.sh

Then, enter "qmake -v" to check the version information of qmake and check if the setup is successful.

P W

dwin@ubuntu: ~/buildroot-T113-QT5_12_5-sdk-soft

./buildroot-T113-QT5 12 5-sdk-softfgcc-1linaro-7.3.1-2018.05-x86_64 arm-linux-gnu
eabi/binfarm-linux-gnueabi-cpp

./buildroot-T113-QT5 12 5-sdk-soft/gcc-1linaro-7.3.1-2018.05-x86 64 arm-1linux-gnu
eabi/binfarm-1linux-gnueabi-c++filt
./buildroot-T113-QT5_12_5-sdk-soft/gcc-linaro-7.3.1-2018.05-%x86_64_arm-linux-gnu
eablfblnfarm linux- gnueabl gfortran

xamples.desktop
dw1nmubuntu ~S d buildroot Tll

mv env-setup_ DtS 2 5 env-setup

dwin@ubuntu:- Q source env-setup.sh

dwin@ubuntu t- )T S "5 gmake -v

QMake version 3.1

Using Qt version 5.12.5 in fhome/dwin/buildroot-T113-QT5 12 5-sdk-soft/sysroot/u
qrflocalfot i T Sfllb

2.3 Screen Configuration

2.3.1 Hardware Introduction
Please refer to the related datasheet.

2.3.2 Terminal Software

SecureCRT or MobaXterm are optional, we will introduce MobaXterm in this section.
Two types of connection: serial or Telnet.

2.3.3 Serial communication

(1) Connect to Serial 2 (RX2/TX2), RS232 connection in this example.
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Connect 2(RX) to TX2, 3(TX) to RX2, and 5 to GND.

(2) MobaXterm Configuration: Sessions—New session—Choose ‘serial’—Choose the serial port, set the

baud rate in the third step, and cross-check the information—-click ‘OK’ to complete.
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Session settings 3 X

H A X ELE @ @ &M EZ B @ x 0

SSH  Telnet Rsh  Xdmcp RDP VNC FTP SFTP| Serial File Shell Browser Mosh AwsS3 WSL

\\‘ Basic Serial settings 2 3
Serial purtI|bOM3 (USB-SERIAL CH340 (COM3)) V‘ | Speed (bps) *[115200
;_..‘: Advanced Serial settings Terminal settings Bookmark settings
4
Serial engine: ‘Pu'I'I'Y (allows manual COM port setting) V|
Stop bits If you need to transfer files (2.g. router configuration o 4
file), you can use MobaXterm embedded TFTP \.,
party A
Flow control| Xon/Xoff -~ 7
"Servers” window --> TFTP server
@ Reset defaults
Execute macro at session start: ‘ <none> ~ |
5

& oK €3 cancel

(3) At this time, power on the screen, and enter the username "root" and the password "Dwin123", then

you can start the operation.
2.3.4 Telnet Connection via Ethernet

Note: Please ensure that the computer and the device are in the same network segment (the default IP
address of the screen device is 192.168.10.202). Otherwise, please use a network cable to connect the
computer to the device, set the computer's IP address as a static IP 192.168.10.xxx (xxx is not 202) and try to
connect to the device. After a successful connection, if the device needs to be connected to the local area
network, please refer to Chapter 2.3.5 to modify the device's IP address by yourself, and then use two
network cables to connect the device and the computer respectively. The following operations assume that
the device and the computer are in the same network segment. In the example, the computer's IP address is

192.168.10.14 and the device's IP address is 192.168.10.202.
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(1) Insert the network cable into the network ports of both the computer and the screen.

(2) As shown in the figure, in the first step, click "Sessions" and select "New session". In the second
step, select "Telnet". In the third step, enter the IP address of the screen and click "OK". (Note: The default

IP address of the screen is 192.168.10.202, and communication can only be achieved when connected within

the same local area network.)

e O =)
N@E X ¥ L @ @ ¥ @ W @ x et

SSH Telnet Rsh  Xdmcp RDP VMNC FTP SFTP  Serial File Shell Browser Mosh Aws 33 WSL

| @ Basic Telnet settings

| - =
* (=)
‘ Remots host * | Usemame Pot 23 & 3

Telnet Remate Hostname |

‘ @ Advanced Telnet settings | Bl Terminal settings “® Network settings Bookmark settings |

Telnet session

0 oK € Cancel
| *
\ e

(3) At this time, power on the screen. The following interface will be displayed. Enter the account

"root" and the password "Dwin123", and then you can start the operation. (The password input on the device
side is not visible.)
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kunos login: root

Password:

2.3.5 Screen IP Configuration

If you need to modify the IP address, after connecting to the device as described in the previous section,
you can enter: vi /etc/init.d/S40 (TAB). Move the cursor to the "ifconfig" line and press the "i" key to start
editing. After modifying the IP address, press the "Esc" key, then enter: (colon) wq (press the Enter key),

which means saving the changes and exiting, and thus the modification of the IP address is completed.

#!/bin/sh

#

# Start the network....
#

# Debian ifupdown needs the /run/network lock directory
mkdir -p /frun/network

case “$1% 1n
start)

/ 21cu.ko

ig wlan@ up
#wpa_supplicant -1 wlan@ -Dn -c /Jetc/wpa supplicant.conf -B
#udhcpe =

) n "EFATI M
ifconfig ethe 19
telnetd &
stop)
printf "Stopping network:
/sbin/sifdown -2
"Saenetwork® 36L, 651C

2.3.6 Application Upgrade Guide

2.3.6.1 Principle of the Application Upgrade Package

(1) In the running environment of the standard screen, there exists a file named /etc/emcversion, in

which the current version number is stored.

(2) Only when the file name of the upgrade package is consistent with the version number can the
upgrade be carried out. Generally, the version number should be modified in the upgrade file to avoid

repeated upgrades.

(3) The naming rule of the upgrade package is "version number.tar". The initial version number of the

36 series 1s: A01-1-0.

(4) During the power-on startup process of the standard screen, it will actively detect the USB flash

drive and search for the "update" subdirectory in its root directory. If there is an upgrade package, it will
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automatically unzip it and execute the "install.sh" script in the upgrade package.

(5) After the "install.sh" script gains control, it can copy files, modify file attributes, and complete the

upgrade function.
2.3.6.2 Application Upgrade Package Production
(1) In the Ubuntu environment, centrally store the files to be upgraded in a unified directory.
(2) Add an install.sh file into the directory, modifying the script for file copying and attribute changes.

(3) In the Ubuntu environment, pack this directory using the command: tar -cvf DWIN V1.X.X tar
<INSTALL>

(4) Copy the file (e.g., DWIN_ V1.X.X tar) to the USBflash drive /update directory.
2.3.6.3 Usage of the Application Upgrade Package
(1) The standard program is burned into the standard screen, and the screen can be normally lit up.

(2) According to the needs, a specific application upgrade package can be selected, and this package

should be copied to the /update directory of the USB flash drive.
(3) Before powering on, insert the USB flash drive into the standard screen.

(4) After powering on, wait for the standard screen to automatically shut down, which indicates that the

upgrade is successful.
2.3.6.4 Example of Upgrade Package (Modifying the Boot-up Running Program)

The composition of the folder before compression and packaging is as follows:

etc

| myapp
| | emcversion

install.sh

emcversion file stores the updated version number for device updates.
myapp folder contains files to be upgraded.
etc folder stores scripts in /etc/init.d/ that may need to be modified (it can be excluded if there are none).

The example files of Install.sh is as follows:
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#!/bin/sh

copy_dir()
{
if [ -d $1 ]; then
for libfile in $1/*; do
if [ -f $1libfile ]; then
cp $libfile $2/
chmod $3 $2/${libfile##*/}
#techo $2/${libfile##t*/}
fi
done
fi
}
instdir=$(cd “dirname $0°; pwd)
# update the emcversion
cp $instdir/emcversion /etc/
# copy application file
cp $instdir/myapp/myapp /usr/local/bin/myapp
# modify permission
chmod 755 /usr/local/bin/myapp
# modify runqt script file if needed
cp -a $instdir/etc/init.d/* /etc/init.d/

2.3.6.5 Example of Upgrade Package (Modifying the Boot-up LOGO)

(1) The composition of the A01-1-0.tar folder before compression and packaging is as follows:

. logo
|| emcversion

| install.sh

| |sero_app

emcversion file stores the updated version number for device updates.

The replacement logo pictures are stored in the "logo" folder. The picture must be named
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"bootlogo.bmp", and the logo file must be a 24-bit BMP format image. Meanwhile, the location where

the logo picture should be placed is: logoupdate/logo/bootlogo.bmp.

A01-1-0(1) » t113update > logo

bootlogo.bmp

Example install.sh file:

#!/bin/sh

copy_dir()
{
if [ -d $1 ]; then
for libfile in $1/*; do
if [ -f $1libfile ]; then
cp $libfile $2/
chmod $3 $2/${libfile##*/}
#techo $2/¢${libfile##t*/}
fi
done
fi
}
instdir=$(cd “dirname $0°; pwd)
# update the emcversion
cp $instdir/emcversion /etc/
# copy logo file
if [ -f $instdir/logo/bootlogo.bmp ]; then
mkdir -p /extp/tempOp2
mount /dev/mmcblk@p2 /extp/tempOp2
cp -a $instdir/logo/bootlogo.bmp /extp/tempop2/

umount /extp/tempOp2
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rm -r /extp/tempOp2

sync
fi

sync

$instdir/serio_app

(2) Compress the "logoupdate" directory into a tar file and name it "A01-1-0.tar". Copy this tar file to
the "update" directory of the USB drive. Then, power off the device, insert the USB drive, and power it on
again. Once the upgrade is successful, you will hear a "beep" sound. After that, the screen will turn off. Then,

remove the USB drive, power off the device and restart it, and check whether the boot logo is correct.

(3) Precautions:

1. After testing, when unzipped in the Windows environment, only replace the "bootlogo.bmp"
file, and then repackage it. The update can be successful in this way. If the upgrade fails, it may be due

to the lack of execution permission. Please go to the Linux environment to confirm whether the

"install.sh" file has the execution permission.
2. The command to compress a tar file in Linux: tar -cvf A01-1-0.tar logoupdate

3. Don't put too many files in the USB drive (it is recommended to use a dedicated USB drive that

only contains the upgrade file). Otherwise, it may cause the update to fail.

4. This upgrade package can be obtained from the sales staff.
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3 Cross-Compilation of QT Project Files
3.1 Configuration of Cross-Compilation of Qt Creator

3.1.1 System Requirements

This document has been verified based on the Ubuntu 14.04 system, and other versions of the Ubuntu

system have not been verified.
3.1.2 Download the Installation Package of Qt Creator

The version of QtCreator used in this document is 2.7.2. Please download the version that is compatible

with your operating system.

sl
zource) 03—-Jul-2013 00:43 =
qt—creator—2. 7. 2—arc. tar. oz N3-Jul-2013 00:43 22851635
qt—creator—2. 7. 2—=src. zip 03-Jul-2013 00:43 2BA1R224
gt—creator-linuz—x86-openzource—2. 7. 2. bin N3-Jul-2013 00:43 BOOERETS
i 702 bl 03=-Jul-2013 00:43 AR040735
aQt—creator—mac—opensource—2, 7. 2. dmg 03-Tul-2013 00:43 hh48h992
gt—creator—windowz—openaource—2. 7. 7. exe 03-Jul-2013 00:43 BROTRZ00

3.1.3 Install Qt Creator

Copy the installation package to the Ubuntu system and grant the file execution permission:

jason@jason-virtual-machine:~/works$ cd /home/jason/works/

jason@jason-virtual-machine:~/worksS chmod +x qt-creator-linux-x86 64-opensource-2.7.2.bin

# chmod +x qt-creator-linux-x86_64-opensource-2.7.2.bin

3.1.4 Run the Installation Package

# sudo
. /qt—creator-linux—x86_64-opensource-2. 7. 2

.bin

Just click "Next" directly.
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ig2 1 - Qt Creator

FIO{EEFA Qt Creator i2 8\ ME S.

Code less.
Create more.
Deploy everywhere.

MNext
[ F—swon-> || B ]

Qt Creator 2

TR

HEEEERDER Qt Creator B30 3.

[mpt.fqtcreator—z.?.za| ] [ MEE(R).-...

[<t—s® |[ F-sm> || m=a |

¥FET R
EEEU FIFETOL. SRR R T A, SRR iR B SRR,

GMU LESSER GEMERAL PUBLIC LICENSE =
Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc.

51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

[This is the first released version of the Lesser GPL. It also counts
as the successor of the GMNU Library Public License, version 2, hence —

-
nE " o

-: I hawve read and understood the terms contained in the abowve licensa agreameants.

I do mot accept the terms contained in the above license agreements.

< E—3(B) | (N > HEiH
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: Qt Creator 2.7.2 12 B

IF#EZR 3 Qt Creator

PIIIIIIIIIII 0%

IEEE#LEM Qt Creator Application

ERIEHEE(9)

instali

< E—%(B) () V|

IFZESERE Qt Creator E1§

2H TR RS Ot Creator B 2.
[+| Launch Qt Creator

Code less.
Create more.
Deploy everywhere.

Finnish
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3.1.5 Configure the Cross-compilation Environment

3.1.5.1 Run the QtCreator

The executable program of QtCreator is located in the "bin" directory under the installation directory:

# /opt/qtcreator-2.7.2a/bin/qtcreator

on@jason-virtual-machine:~/workss joptfqtcreator—z,?.zafbinfqtcreatarl

The software interface is as follows:

Qt Creator

XPHE)  SEE) e EED)  SiA)  TRM 2w JEH)
E | m
E i, Qt Creator
g Getting Started Al T
o,
+
@
-
De.hug Tuterials =
I
" > y EmEm
T HEEN
® : i
H‘}m IDE Overview User Interface Building and Running an Start Developing
Example Application
To find out what kind of Integrated To To check he Qt SDK tutorial and learn how
environment { ) Ot Creator is installation w: en ications
an example appl L.
—
@ o z
- A User Guide ‘ i Online Community ‘ Biogs

- W leeHosa s D
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3.1.5.2 Configure the Cross-Compilation Environment

Select the "Tools"—Option

XHHE)  SE(E) WD) AR TED EEW) S

| | WRHET
() =

= [ m2 | mmmfcn | qusx | mEs | cvake
RERES =6 Al
- Eane _
g FakeVim EiFHRE R
@ =» i) oo
e @ EHEA

| qtquick

@ mitz
A st
[ s
[ =
i} Android
@ slackzeny
@ ==

.[_4 ]

[ V5m || X mno | Pazo |

B- WACER(CTH) Wil o= [ s w [l s rmssis I womssis I s console [T

Set gmake: Select "Build & Run"—"Qt Version"—"Add":

Qmake is located in the directory sysroot/ust/local/Qt _5.12.5/bin/ of the buildroot - T113 - QTS5 12 5 -
sdk - soft20221012.tar.gz package.

XHHE)  ®wE(E

[wes | g
[k

Select a gmake Executable

- ; | home/jasoniworksit1 13..srllocaliqr 512500 ¢ | ) @) @ B r»
g FakeVim 3 | jason LIl
@ =
) o A
41 Qt Quick

B s

] mxes I
3 Android SFESHN) : | gmake || 77O

e Blackaigry pracE3 [qmake (gmake-gt4* gmake4* gmake-qt5* gmakeS* gmake™*) S ] x b (]

' a8 g '3
[ V=5 || Xm0 || Frzo |

[a]
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MEHE) S WD) SRR TAMD 2w B
EIN
4 [ A Qt Version
= < [ m= | smmman | othE | mEs | ovake |

NEBEE 28 gmake 2812 &...
- R

g FakeVim B Fatew
@ =m

{} B Bz

| qtquick

! DMTX-36WTX-Qt5.12.5 /home/jason/works/t1 13/buildroot-T113-QT5.12 5-sdk-soft/sysroot/usr/local/Qt_5.12.5/bin/gmake

[l

)
@ aus
A it IEEER: | DMTX36WIX-QL5.12.5 ]
u s qmake #81F: /home/jason/works/t113/buildroot-T113-QT5_12_5-sdk-soft/sysroot/usr/local/Qt_5.12.5/bin/qmake
(] s AR QUESHISEE. BN IEE RIS
i} Android

#AZ LinuxdIQt BE&S5.12.5 i
e BlackBerry
@ s e -

(]

r qu;g(gnjﬁﬁ(gll

Set the compilation toolchain: Select "Build & Run"—"Compiler"—"Add"

XD  SHEE WD) @A) TRID BHW Rl

EIR

i

([ ==

| xamns &t = S IEE
E=ET

i 7 Linux 1CC
g FakeVim + GCC (x86 64bit in fusr/bin) GCC
® i - GCC (x86 32bit in /usr/bin) GCC ol

- FEngE
{J o

| atquick

| WRALEST Compiler

BE | mEEfwy | ouss | RS | ovake |

[v]

@ witz
A
B sz
EEEE
i Android
@ vlecioenry
O ==

[l

| V5m || X mro || Przo | |

YR [ 5[ P GOE SENETm s
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The compiler is located in the directory gcc-linaro-7.3.1-2018.05-x86 64 arm-linux-gnueabi/bin of

the buildroot-T113-QT5 12 5-sdk-soft20221012.tar.gz package.

ERRTH

I[i] w18

: =58 IEmumef[ason!wolksm1..‘arm—llnux—gnueabl{bln 3] ° o 0 @ @ T
HEEES Ay | w0 -
= it arm-linux-gnueabi-addr2line arm-linux-gnueabi-gcc-ar arm-linux-gnu
:g FakeVim L jason arm-linux-gnueabi-ar arm-linux-gnueabi-gcc-nm arm-linux-gnu
@ e arm-linux-gnueabi-as arm-linux-gnueabi-gcc-ranlib arm-linux-gnu
arm-linux-gnueabi-c++ arm-linux-gnueabi-gcov arm-linux-gnu
{} “* arm-linux-gnueabi-c++filt arm-linux-gnueabi-gcov-dump arm-linux-gnu
‘d Qt Quick arm-linux-gnueabi-cpp arm-linux-gnueabi-gcov-tool arm-linux-gnu
‘ arm-linux-gnueabi-dwp arm-linux-gnueabi-gdb arm-linux-gnu
@ — I arm-linux-gnueabi-eifedit arm-linux-gnueabi-gfortran arm-linux-gnu
) arm-linux-gnueabi-gprof arm-linux-gnu
% igttim arm-linux-gnueabi-gec arm-linux-gnueabi-Id
B s L arm-linux-gnueabi-gee-7.3.1 arm-linux-gnueabi-Id.bfd —
CESL] _ Gl \ L—|

[+]]
wi Android i TSN - |arm-linux—gnueabi-g++ ] i‘h’ﬁ(g] ..

e BlackBerry L AB pprms - Ipﬁﬁxgﬂ*) s ] m ::_ %
i 3= = 4

[ Var || X mwo || Fuzo |

[#em | mEEET
:@}m | mm [ mEmen | otss | mwm | CMake |
E] xataz | =8 S

- 7 = e
g FakeVim -+ GCC (x86 64bit in /usr/bin) GCC

Pl

- GCC (x86 32bit in /usr/bin) GCC
@ = = FigE

DMTX-36WTX-G++ GCC
Qe
| /.fj Qt Quick

| sinz
@ et =i | DMTX-36WTX-G++ |
W} Android RIZERER(0): iI3-QTS_12_5-5dk-suft.’gcc-l\naru-?‘3.1-2018.05-x86_5d_am1-\inux-gnueahi.fbln.’arm-linux—gnueabl-g++ ! [ M. l

@ BlackBerr) ABL: arm-linux-generic-elf-32bi s - s - s - s - >

[4]

VR || X o || Pazo |
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Set up the build kit: Select "Build & Run"—"Build Kit".

£= | wmmaEs

[wm=

uM

@ws o[ mE | mEEteo [ ouss | s3s | odake |

[E] sxmme _sﬁ I =m
Ig FakeVim U ig?ij e~
@ -_
B |
v

| k =
: E= | Dmmx-36WTX J

. - RS [i.!FELmuxiEE . ]

1 igiHim e [ H Manage ]
|l! syiraE Sysroot: lfhume.']asonfworksm13fbuildmoL—T1IB—QTS_TZ_S—Sdk&ofrfsysroot J[ ]
m AR Hize: [Dmrx-36wrx-e++ : ] [ e ]

i Android HifE:  GDB 3% <E> -ﬁg_"
D Blackgern | | | QUiSA&:  [DMDCIBWICQSA25 B

v Qt mkspec: | J E

[ o mm H XWiﬁ(ngWE@]

3.1.6 Compile Qt Project

3.1.6.1 Open the Project

File—Open the file or project:

Qt Creator

|EBE) 00 WEED  SA) TROD EHEW &EEnH)
FERMHEDEE(N)..  Cr+N
Lizzeemao,. o |Open the file or project
A, AW
FILERMMNE(R) r
ik ' e 6 N
ZiEEER..
E Tuterials r
.‘Eg% ¢
z
RIS L) Cirl+Shift+s i ) ) ) EEEN
& 1l
User Interface Building and Running an Start Developing
Example Application
integrated To become familiar he paris To check that the Qt SDK To select a tutorial and leam how
crl+Q pator Is. of the Qt Crealo r interface installafion was successful, open to develop applications.
and to learn how to use them. an example application and run it.
L) z
A User Guide "i Online Community ‘ Blogs
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Select the Qt project you want to open:

XfHE) SE(E) iBif(D) HFA) ITHD =W #SEeH)

@- Q1 Cref

=5 [ = /home/jason/works/t113/DWIN_QT_DEMO

(000 A[EE

_Getting Start : g 'rHHﬂ.. [P Debug dwingtdema

Tl #E

7 jason B9 Generatedriles grc_DWIN_QT_DEMO.cpp
P Resources
9 source

R | B win32

' Yo |
g» DWIN_QT_DEMO.pri

I = DWIN_QT_DEMO.pro . . .
| DWIN_QT_DEMO.sIn N | ||
DWIN_QT_DEMO.vcxproj . . .
. DWIN_QT_DEMO.vexproj filters
.2 DWIN_QT_DEMO.vcxproj.user L .
IDE Overvied Developing

To find out whe (
ervironment (i SSFFEHI(N) ¢ | DWIN_QT_DEMO.pro

xERm:  [WEXER) 2

o :
A User Guide ii‘ Online Community ‘ Blogs

Configure the project:

e DWIN_QT_DEMO - Qt Creator

XHHE REE MEP @E0 oA TAD EFW  FEEH)
DWIN_QT_DEMO

fimmE | EExR |

Qt Creator 51515 DWIN_QT_DEMOER FIMEE(T :

IME DWIN_QT_DEMOis K E.
Qt CreatorERMEE# DMTX-36WTX EEHME.

v B puTX-38WTX LIPS

| Debug 1fhome.ﬁasom‘worksm‘\3Ibui\d-DWIN,QT,DEMO-DMTXJGWTX—Debug ” ... ]

|+| Release ‘fhomefjasom‘worksm‘\3.ibui\d-DWIN_QT_DEMO-DMTX_BSWTX—ReIease H .. ]

SANR, M. s -

onfigure the
project
DWIN...DEMO.
+EN

0 BRI i Pz ) mmeEss s L] s=ss ] evus conso: IR

3.1.6.2 Add Environment Variables

Project—Build & Run—Build Environment, add a variable value. Variable name: T113_SYSROOT
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The value of the variable:

The "sysroot" directory of the "buildroot-T113-QT5 12 5-sdk-soft20221012.tar.gz" package.

DWIN_QT_DEMO - Qt Creator
HEE) MEE) EHD) SR TED 28w E8H
DWIN_QT DEMO

FIIMEES

EEREER..

AP

bl

[v]

Make: make clean in /home/jason/works/t113/DWIN_QT_DEMO iFHE -
Debug
#EMEBUIld environment
W Project
S - R RUTFAER 7 —

i H T113_SYSROOT 2| fhome/jason/works/t113/bulldroot-T113-QT5_12_5-sdk-soft/sysroot

| AR AT EER
== & A s

| SSH_AUTH_SdCK Jrun/user/1000/keyring-KO9YZf/ssh -
13 svtoor (=0 Alfd

TERM xterm

TEXTDOMAIN im-config

TEXTDOMAINDIR Jusr/share/locales
| UPSTART_SESSION unix:abstract=/com/ubuntu/upstart-session/1000/1969

USER jason

VTE_VERSION 3409
:WINDOWID 60817419 i
| XAUTHORITY Jhome/jason/. Xauthority
| XDG_CONFIG_DIRS Jetc/ndg/xdg-ubuntu:/usr/share/upstart/xdg:etc/xdg i
| XDG_CURRENT_DESKTOP Unity =

| NI O~ 38 ) LUE(Ctrl+K)

I 7 o T O S e |

3.1.6.3 Execute qmake

Select the project, right-click—Execute qmake

€ DWIN_QT_DEMO - Qt Creator

XfHE) WRE(E) MEB) BE[D) SA) TAD #2HW  &EH)

mE e @B X 4 # * =
T DWIN_QT_DEMige -
mDWINQTD  FDWIN QT DEMO"iR EAEFNIRE

&= i DWIN_QT [

o}
Execute gmake
BE
BT
EFME
Bk

EEipra e
WM A

ARIEE...
EXTARPEE..
SHIME "DWIN_QT_DEMO"

bl =i

| I 2 S SO SEwREmm e
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When gmake is successful, it is as shown in the following figure (the red part is the printout of

DWIN QT DEMO.pri and does not affect the result):

< DWIN_QT_DEMO - Qt Creator

XHF) ®E(E fEE EHD  SNA IAO EFW AEH)

14:52:40; AMEDWIN_QT_DEMORYTE | ...
14:52:40: [ETE/87) "/home/jason/works/t113/buildroot-T113-QT5_12_5-sdk-soft/sysroot/usr/local/Qt_5.12.5/bin/gmake”
/home/jason/works/t113/DWIN_QT_DEMO/DWIN_QT_DEMO.pro -r -spec linux-arm-gnueabi-g++

Project MESSAGE: You are running gmake on a generated .pro file. This may not work!

14:52:41: #3%"/home/jason/works/t113/buildroot-T113-QT5_12_5-sdk-seft/sysroct/usr/local/Qt_5.12.5/bin/gmake" E 418
i

14:52:41: Elapsed time: 00:01.

O EErEE i o P nwes B asemss [EEE EIlE] oMLs console [

3.1.6.4 Build

Edit—Select the project, right-click—Build

XfHH SE(E) 2B B#EHD) SEA TROD  EfAW i)

#"DWIN_QT DEMO"g EHiERIME
Coax__ JBuild
#HiTgmake
BE
BT
EFRE
il
AIIERIH...
RINMELHE...

RIEE...
FiETARPEE..
SHIME "DWIN_QT_DEMO"

il

| s

'\ NS ¢ ) ST O e
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Build completed

) DWIN_QT_DEMO - Qt Creator
XEE SEE KEE EED SNE IO 28w E8H

e DWIN_QT_DEMO
g DWIN_QT_DEMO.pro
& fff DWIN_QT_DEMO

toolsgltest.o toolstartpage.o tooltouchtest.o tooltranslator.o toolutility.o grc_DWIN_QT_DEMO.o moc_mainwindow.o
moc_toolbasetest.o moc_toolbody.o moc_toolcomtest.o moc_toolheader.o moc_toolsgltest.o moc_toolstartpage.o
moc_tooltouchtest.o /home/jason/works/t113/buildroot-T113-QT5_12_5-sdk-
soft/sysroot/usr/local/Qt_5.12.5/lib/libQt5Widgets.so /home/jason/works/t113/buildroot-T113-QT5_12_5-sdk-
soft/sysroot/usrilocal/Qt_5.12.5/ib/libQt5Gul.so fhome/jasoniworks/t113/buildroot-T113-QT5_12_5-sdk-
soft/sysroot/usr/local/Qt_5.12.5/lib/libQtsSerialPort.so shome/jason/works/t113/buildroot-T113-QT5_12_5-sdk-
soft/sysroot/usr/local/Qt_5.12.5/lib/libQt55ql.so /home/jason/works/t113/buildroot-T113-QT5_12_5-sdk-
soft/sysroot/usrilocal/Qt_5.12.5/lib/libQt5Core.so -Ipthread

14:54:12; #92°/usr/bin/make " EXIEH. L
14:54:13: Elapsed time: 00:45.

P 4§85 ABTE(CrI+K) s

Up to this point, the target file has been generated in the project directory, and it can be copied to the
screen for running.

jason@jason-virtual-machine:~/works/t113/DWIN QT _DEMOS ls -all
S FHE 864

drwxXrwxr-x jason jason 4096 14:55

drwXrwxr-x jason jason 4096 9 14:46

drwXrwxr-x jason jason 4096 6 14:46 bug

-rwWwxrwxr-x 1 jason jason 114256 6 9 14:54 dwingtdemo
“TW-TW-T-=~- jason jason 1104 14:46 DWIN_QT_DEMO.pri
-TW-rw-r-- 1 jason jason 158 6 9 14:46 DWIN_QT_DEMO.pro
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3.2 qmake

(1) After entering the environment that has been configured in Section 2.2 of Chapter 2 (that is, after
running the source env-setup.sh command), you can use the qmake -v command to verify whether the
environment is correct. Open the project folder that needs cross-compilation (here, the provided
DWIN QT DEMO is selected, and put the folder into the /home/dwin/ directory of Ubuntu). Then, enter the
instruction: qmake (if the .pro file has not been generated yet, you need to run qmake -project first). This

will generate the Makefile file.

(2) Enter the command: make. Subsequently, a binary file named as a project will be generated.

However, this file cannot be executed in Ubuntu and needs to be downloaded to the screen.

086 dwin@uhuntu ~IDWIN_QT DEMO

dwin@ubuntu:

dwin@ubuntu ildroot - 5 amake -v

QMake version 3. 1

Using Qt verqlon 5.12.6 in /home/dwin/buildroot-A40i-QT5_12 6-sdk/sysroot/usr/flo

cal/0t-5.12.

dwln@ubuntu.~ 5

dwin@ubuntu:~5 WIN DEMO/

dwin@ubuntu:~ QT_DEMODS 1s

DWIN_QT_DEMO.pri IN_QT_DEMO.pro

dwin@ubuntu:~ Sl gmake

Info: creating st i /home /dwin/DWIN QT DEMO/.gmake.stash

Project MESSAGE: You are running gmake on a generated .pro file. This may not wo
rk!

dwin@ubuntu:~/DW S 1s

DWIN_QT_DEMO.pri DWIN_QT_DEMO.pro | Makefile

dwin@ubuntu:~ IIN_QT 0S| make

arm-linux-gnueabihf-g++ -c -pipe --sysroot=/home/dwin/buildroot-A401-QT5 12 6-sd
k/sysroot -02 -std=gnu++11 -Wall -W -D REENTRANT -fPIC -DQT NO DEBUG -DQT WIDGET
S LIB -DQT _GUI LIB -DQT_SERIALPORT LIB -DQT _SQL LIB -DQT_CORE LIB -I. -I../build
root-A401-QT5 12 6-sdk/sysroot/usr/local/Qt-5.12.6/include -I../buildroot-A401i-Q
T5_12_6-sdk/sysroot/usr/local/Qt-5.12.6/include/QtWidgets -I../buildroot-A401i-QT
5 12 6-sdk/sysroot/usr/local/Qt-5.12.6/include/QtGui -I../buildroot-A48i-QT5 12

6- Sdquysrootjuqrflocaljot 5.12 6;inc1udef0t59rialport -1. fbu11droot Ad401- DT5 1
7 f- ¢ C =
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dwin@ubuntu:~/DWIN_QT_DEMOS 1s

dwingtdemo moc_toolbody.o
DWIN_QT_DEMO.pri moc_toolcomtest.cpp
DWIN_QT_DEMO.pro moc_toolcomtest.o
main.o moc_toolheader.cpp
mainwindow.o moc_toolheader.o
Makefile moc_toolsgltest.cpp
moc_toolsgltest.o
moc_toolstartpage.cpp
moc_toolstartpage.o
moc_tooltouchtest.cpp
moc_tooltouchtest.o
qrc_DWIN QT _DEMO.cpp

moc_mainwindow.cpp
moc_mainwindow.o
moc_predefs.h
moc_toolbasetest.cpp
moc_toolbasetest.o
moc_toolbody.cpp
dwin@ubuntu:~/DWIN_QT_D 1S

Professional Creditable

qrc_DWIN QT_DEMO.o

toolbasetest.o
toolbody.o
toolcomtest.o
toolheader.o
toolsqltest.o
toolstartpage.o
tooltouchtest.o
tooltranslator.o
toolutility.o

3.3 Download via USB Flash Drive

(1) Put the compiled file under the shared folder. You can copy the file using the command: cp (file

name) (shared folder path). For example: cp dwinqtdemo /mnt/hgfs/share/
(2) Move the target file in the shared folder from the computer's files to the USB flash drive.
(3) Insert the USB flash drive into the screen.

(4) Open MobaXterm and establish a connection. Then, enter the command: c¢d /mnt/usb to enter the
"usb" folder. Select the "sdax" folder and copy or move the target file to the target directory (you can
customize the folder at will to avoid clutter caused by too many files later). Use the command: cp (target file)

(folder). For example: ¢p dwinqtdemo /usr/bin/.
3.4 Run dwinqtdemo

To run the above-mentioned program, need to modify the configuration file /etc/init.d/runqt.
Enter: vi /etc/init.d/runqt.

Move the cursor to the beginning of the qttesttool line, press i to enter the input mode, type # to
comment out the line. Move the cursor to the end of the line, press Enter key to go to the next line, then
enter the absolute path of the dwinqtdemo program + space + &. Press Esc to exit input mode, and enter:

(colon)wq to save the file modifications.
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QT_PLUGIN PATH=/usr/local/Qt-5.12.6/plugins
QT_QPA_FONTDIR=/usr/local/Qt-5.12.6/fonts

QT_QPA PLATFORM PLUGIN PATH=$QT PLUGIN_ PATH/platforms
QT_QPA_PLATFORM="linuxfb:fb=/dev/fbe:51ze=1024x600:mms ize=169x179"

PATH=/usr/local/Qt-5.12.6/bin: $PAT
QTDIR= rflocalfﬂt-E.lE.ﬁ
QT_ROOT= sr/local /Qt-5.12.6

lib,evdevmouse: /dev/input/event4d

QT_QPA_GENERIC_PLUGINS=ts
ort QT QPA USE DWINTOUCH=1
#qttesttool &
Jusr/bin/dwingtdeme B

o

R EE R

2

"rungt" 13L, 555C

Then the program can be ran by runqt.

# cd fetcfinit.d/

# ./run

runhmi rungt runupdate
Jrungt

AR V1.1 Build 2022-08-10
ANEYER: hips//wwrw dwin.com.cn

echnol

If the initial setting is not to run the runqt program by default, you can modify it in the /etc/init.d/rcS
file. If you want to set runqt to start automatically when the system boots up, set the last three lines of

/etc/init.d/rcS to the following code:
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#/etc/init.d/runhmi

fetc/init.d/rungt
fadb ., s

After saving, enter the "reboot" command and then restart the screen.

3.5 Network Function

3.5.1 Network Configuration

Here, it is recommended to use a serial port to connect to the device for configuration.

(1) After connecting the network cable, configure the gateway: route add default gw Gateway IP (in
my case, itis 192.168.10.1).

route add default gw 1

(2) Configure the DNS. Use the command: vi /etc/resolv.conf. Press the "i" key to enter the input

mode, and then enter: nameserver 8.8.4.4. After that, press the ESC key, enter: (colon)wq, save and exit.

# vi resolv.conf

nameserver 5.2.4.4

(3) Try to ping an external network address and check the result.

# ping www.baidu.com

PING www.ba1du .com t

64 bytes from :

64 bytes from

64 bytes from

64 bytes from

64 bytes from

64 bytes from

64 bytes from

i, &

--- www.baidu.com ping st:
7 packets transmitted, 7 receiged 8% packet loss
round-tri in/avg/max au.Jadf 80.237/109.084 ms

: 56 data bvtea

o o o
og ~
o

0

. 748 ms
3.290 ms
=58.539 ms

]

000

Lo T T ¥ T o T ¥ s N O ¥ i I |
M M M

[1+]
L

(4) If you need to permanently modify the gateway and DNS, you can add the following statements
after "ifconfig ethO IP address" in the /etc/init.d/S40network file: route add default gw Gateway address;

echo "nameserver 8.8.4.4" >> /etc/resolv.cont”. After the modification, it is as shown in the following figure.

ifconfig ethe 192

route add default 1w 168. 18
:cho "nameserver 3.3.4.4"== Jetc/resolv.conf

42



DWIN

ideal partner for you

DWIN Technology Co., Ltd.

Professional Creditable

3.6 System Time Setting

Command format:

SA AS 08 02 Year-2000 | Month-1 | Day Hour

Minute

Second

checksum

C++ example:

void BasicTester::SetTime(const QDateTime& time)

{

if (!time.isvalid())

return;
unsigned char cmd[11] = {@};
cmd[@] = Ox5A;
cmd[1] = OxA5;
cmd[2] = 0x08;
cmd[3] = 0x02;
cmd[4] = time.date().year() - 2000;
cmd[5] = time.date().month() - 1;
cmd[6] = time.date().day();
cmd[7] = time.time().hour();
cmd[8] = time.time().minute();
cmd[9] = time.time().second();
unsigned char checksum = 0;
for (int 1 = 2; i < 10; i++)

checksum += cmd[i];

cmd[10]

checksum;

// set time to tpse2

int fd =

if (fd <

open(DWIN_TPS@2_UART, O_RDWR|O_NONBLOCK|O_NOCTTY);

0)

return;

s:write(fd, cmd, 11);

::close(fd);
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struct tm t;

t.tm_year = time.date().year() - 1900;
t.tm_mon = time.date().month() - 1;
t.tm_mday = time.date().day();

t.tm_hour = time.time().hour();

t.tm_min = time.time().minute();

t.tm_sec = time.time().second();

struct timeval tv;

tv.tv_sec

mktime(&t);

tv.tv_usec

0;
settimeofday(&tv,NULL);

}

3.7 Brightness Adjustment

Adjust brightness by sending message from internal serial port, the internal serial of 36 series is

/dev/ttyS1.

CMD=0x04, DATA=Diming_Set(0x00-0x64), Byte5 is checksum.

5A A5 03 04 0x00-0x64 checksum

Use command echo to test:
Off (set brightness is 0x00): echo -e -n "x5A\xA5\x03\x04\x00\x07" > /dev/ttyS1
On (set brightness is 0x60): echo -e -n "x5A\xA5\x03\x04\x60\x67" > /dev/ttyS1

C++ example:

void BasicTester::SetBrightless(unsigned char brightless)

{
if (brightless > 0x64)

return;

unsigned char cmd[6] = {0};
cmd[@] = Ox5A;
cmd[1] = OxAS5;
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cmd[2] =

cmd[3]

cmd[4]

unsigned

for (int

0x03;
0x04;

brightless;

char checksum = 9;

i=2; 1< 5; i++)

checksum += cmd[i];

cmd[5] =

checksum;

// set time to tpse2

int fd = open(DWIN_TPS@2_UART, O_RDWR|O_NONBLOCK|O_NOCTTY);

if (fd <

9)

return;

::write(fd, cmd, 6);

::close(fd);

3.8 Buzzer Switch

CMD=0x03, DATA=(0x00:OFF, 0xFF:ON), Byte5 is checksum.

5A

AS

03

03

0x00 | OXFF

Checksum

Use command echo to test:

Buzzer on: echo -e -n "\x5A\xA5\x03\x03\xFF\x05" > /dev/ttyS1

Buzzer off: echo -e -n "x5A\xA5\x03\x03\x00\x06" > /dev/ttyS1

C++ example:

void BasicTester::SetBeep(bool status)

{

int fd = ::open(DWIN_TPS@2_UART, O_RDWR | O_NONBLOCK | O_NOCTTY);

if (fd < 0)

return;
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if (status) { // set beep on

const unsigned char cmdBeepOn[6] = {0x5A, OxA5, 0x03, 0x03, OxFF, Ox05};
::write(fd, cmdBeepOn, 6);

} else { // set beep off

const unsigned char cmdBeepOff[6] = {@Xx5A, OxA5, Ox03, Ox03, Ox00, 0Ox06};
::write(fd, cmdBeepOff, 6);

}

::close(fd);

}
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4 Cross-Compilation of LVGL Project Files

4.1 Software Requirements

LVGL supported version: 9.1.0

Download path: https://github.com/lvgl/Ivgl/releases/tag/v9.1.0

Reference for LVGL development guide: https://docs.lvgl.io/master/

Compilation environment: Ubuntu 14.04 and other versions. For the environment setup, please refer to

Chapter 2.

Refer to the DEMO and resources: LvglDemo,

toolchain: buildroot-T113-LVGL9 1 0-sdk-soft20241216.tar, Ivgl demo_source.
4.2 Hardware Introduction
Currently, only the capacitive touch screen models of the 36 series are supported.

4.3 Cross Compilation

4.3.1 Preparation before Compilation

Open the main.c in LvglDemo, search for "main(void)" and perform the initialization of the input device.

In this example, the 36 series is equipped with T113-S3, so select "t113".

. LVGLEERER » v | & | #="LwlDemo
~
= EEe b |
.git
build
freetype
hegl
5] .gitignore A 1 KB
3 [E] build.sh Shell Script 1 KB
3 [%] build_A40i.sh Shell Script 3 KB
[E] build_t113.sh Shell Seript 3 KB
b lv_confh C++ Header file 31 KB
[2 main.c C Source 82 KB
[7] Makefile Sris 2 KB

[E] t113_env.sh

Shell Script 2KB
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Imain.c & x  build t113:h
- © main(void)
v main(void)
n screen;
Aa A &

LV_LOG_USE
LV_L0G_USE

lv_init();
LV_LOG_USER(

”, inputFile

4.3.2 Compilation Steps

Copy the folder LvglDemo and the toolchain buildroot-T113-LVGL9 1 0-sdk-soft20241216.tar to

Ubuntu.

v LVGLERERE v | O
N ER

Forh

lvgl_demo_source

LvglDemo
buildroot-T113-LVGLY_1_0-sdk-soft2...
VGUNE: =% 3655 .docx

Open the Terminal and extract the SDK (toolchain) buildroot-T113-LVGL9 1 0-sdk-soft20241216.tar.

Enter:
tar -xvf buildroot-T113-LVGL9_1_©-sdk-soft20241216.tar

dwinvm@ubuntu:~$ tar |-xvf buildroot-T113 1 0-sdk-soft20241217. tar
buildroot-T113-LVGL9_1_6-sdk-soft26241216/

buildroot-T113-LVGL9_1_0-sdk-soft20241216/env-setup.sh
buildroot-T113-LVGL9 1 _6-sdk-soft20241216/gcc-1linaro-7.3.1-2018.085-%86_64_arm-linux-gnueabi/
buildroot-T113-LVGL9 1 _8-sdk-soft20241216/sysroot/

buildroot-T113-1LVGL9 1 8-sdk-soft208241216/gcc-1inaro-7.3.1-2018.85-x86 64 arm-linux-gnueabi/arm-1linux-gnueabi/
buildroot-T113-LVGLY 1_6-5 soft20241216/gcc-1inaro-7.3.1-2018.05-x86_64_arm-linux-gnueabi/bin/
buildroot-T113-LVGLS_1_6-sdk-soft20241216/gcc-1linaro-7.3.1-2018.05-x86_64_arm-linux-gnueabi/gcc-1linaro-7.3.1-2018.05-1inux-manifest.txt
buildroot-T113-LVGLY_1_6-sdk-soft26241216/gcc-linaro-7.3.1-2018.05-x86_64_arm-linux-gnueabi/include/
buildroot-T113-LVGLY_1_6-sdk-soft268241216/gcc-linaro-7.3.1-2018.85-x86_64_arm- Linux-gnueabi/lib/
buildroot-T113-LVGLY_1_0-sdk-soft20241216/gcc-linaro-7.3.1-2018.05-%x86_64_arm-linux-gnueabi/libexec/
buildroot-T113-LVGL9 1 _8-sdk-soft208241216/gcc-linaro-7.3.1-2018.085-%x86_64_arm-linux-gnueabi/share/
buildroot-T113-LVGLY9 1 6-sdk-soft208241216/sysroot/bin/

buildroot-T113-LVGLY 1 _0-sdk-soft20241216/sysroot/dev/
buildroot-T113-LVGL9_1_0-sdk-soft20241216/sysroot/etc/
buildroot-T113-LVGLY_1_0-sdk-soft20241216/sysroot/lib/
buildroot-T113-LVGLS_1_6-sdk-soft28241216/sysroot/1ib32/
buildroot-T113-LVGL9_1_0-sdk-soft208241216/sysroot/media/
buildroot-T113-LVGL9_1_0-sdk-soft26241216/sysroot/mnt/
buildroot-T113-LVGL9 1 _8-sdk-soft208241216/sysroot/opt/
buildroot-T113-LVGLY9 1 8-sdk-soft208241216/sysroot/proc/
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After waiting for the extraction to complete, run the script—set the environment variables—open the
project file—execute make to obtain the executable file.

Source buildroot-T113-LVGL9_1 0-sdk-soft20241216/env-setup.sh
cd LvglDemo/
make

buildroot-T113-LVGLY_1_0-sdk-soft20241216/sysrootfusr/local/Qt_5.12.5/qml/QtQuick/Controls/Styles/Base/images/scrollbar-handle-transient.png
buildroot-T113-LVGLY9 1 8-sdk-soft20241216/sysroot/usr/local/Qt 5.12.5/qml/QtQuick/Controls/Styles/Base/images/scrollbar-handle-vertical.png
buildroot-T113-LVGL9_1_0-sdk-soft2e2. 6/sysrootfusr/local/Qt_5.12.5/qml/QtQuick/Controls/Styles/Base/images/slider-groove.png
buildroot-T113-LVGLY_1_0-sdk-soft20241216/sysroot /usr/local/Qt_5.12.5/qml/QtQuick/Controls/Styles/Base/images/slider-handle.png
buildroot-T113-LVGLY 1_0-sdk-soft20241216/sysrootfusr/local/Qt_5.12.5/qml/QtQuick/Controls/Styles/Base/images/spinner_large.png
buildroot-T113-LVGLY 1 0-sdk-soft20241216/sysroot/usr/local/Qt_5.12. /QtQuick/Controls/Styles/Base/images/spinner_medium.png
buildroot-T113-LVGL9 1 @-sdk-soft20241216/sysroot/usr/local/Qt_5.12. ick/Controls/Styles/Base/images/spinner_small.png
buildroot-T113-LVGLY9_1_8-sdk- 6/sysrootfusr/local/Qt_5.12.5/qml/QtQuick/Controls/Styles/Base/images/tab.png
buildroot-T113-LVGL9_1_0-sdk- ; 216/sysroot/usrflocal/Qt_5.12.5/qml/QtQuick/Controls/Styles/Base/images/tab_selected.png

i @ S source buildroot-T113-LVGL? 1 0-sdk-soft20241216/env-setup.sh

@ $ cd LvglDemo

dwinvm@ubunt / 1c make

Obtain the executable file lvgl demo, and the file path is LvglDemo/build/bin.

cd build/bin/

ibs/thorvg/tvgRender cpp.o ./build/obj//home/dwinvm/LvglDemo/1lvgl/src/1ibs/thorvg/tvglLoader cpp.o ./build/obj//home/dwinvm/LvglDemo/1lvgl/src/
bj//home/dwinvm/LvglDemo/Llvgl/src/1libs/thorvg/tvgSwCanvas_cpp.o ./build/obj//home/dwinvm/LvglDemo/lvgl/src/libs/thorvg/tvgSvgSceneBuilder_cpp.
[src/libs/thorvg/tvgXmlParser_cpp.o ./build/obj//home/dwinvm/LvglDemo/lvgl/src/libs/thorvg/tvgSwMemPool_cpp.o ./build/obj//home/dwinvm/LvglDe
o ./build/ebj//home/dwinvm/LvglDemo/lvgl/src/1ibs/thervg/tvaCapi _cpp.o ./build/obj//home/dwinvm/LvglDemo/lvgl/srec/1ibs/thorvg/tvaShape cpp.o
c/libs/thorvg/tvgswStroke_cpp.o ./build/obj//home/dwinvm/LvglDemo/lvgl/src/libs/thorvg/tvgSvgutil_cpp.o ./build/obj//home/dwinvm/LvglDemo/1lvg
ild/obj//home/dwinvm/LvglDemo/lvgl/src/libs/thorvg/tvgBezier_cpp.o ./build/obj//home/dwinvm/LvglDemo/lvgl/src/libs/thorvg/tvgRawLoader_cpp.o
c/drivers/display/tft_espi/lv_tft espi _cpp.o ./build/obj//home/dwinvm/LvglDemo/1lvgl/src/others/vg lite tvg/vg lite tvg cpp.o --sysroot=/home
20! 216/sysroo

dwinvm@ubuntu

dwinvm@ubuntu

lvgl demo 1w

dwinvm@ubuntu:-~

ftHome LvglDemeo build bin

Recent

Home

lvgl demo lvgl demo1
Desktop

DN P QO

Documents
Downloads

Music

4 o<

D]

Dirkiirac

4.3.3 Run Tests

Copy the executable file lvgl demo obtained from the compilation in the previous step and the
provided lvgl demo source to a USB flash drive, and then insert the USB flash drive into the USB interface

of the screen.
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lvgl_demo_source ] L

LvglDema
buildroot-T113-LVGLS_1_0-sdk-soft2...
@) LVGLUABTEE 3655 . docx

Connect the screen to the computer via a network cable. For the specific operation steps, please refer to

Telnet Connection via Ethernet. Use the MobaXterm tool to copy the two files, namely "fonts" and "images",

from the USB flash drive to the /var/setting/lvgl directory.

= Telnet session to 192.1F
* Your DISPLAY 15 set to 169.2° 25
» For more 1 ctrl+click on help

kunos login: rooy
Password:

Login incorrect
kunos login:| root
Password:

cd /mnt/usb/sdaXXX/lvgl demo_source (sdaXXX is the file location where the USB flash drive is mounted

on the screen. It can be obtained by entering cd /mnt/usb/ and then pressing the Tab key.)
cp -rf fonts/ /var/setting/lvgl/

cp -rf images/ /var/setting/lvgl/

cd /mntsusb/sdal/lvgl demo sourcey
'|_.

cp -rt fonts/ /var/setting/lvgl/

cp -rf images/ /var/setting/lvgl/
cd svar/setting/lvgly

1ls

Copy the executable file to the ~ directory via a USB flash drive, and then test and run the program.

cd /mnt/usb/sdal/ (sdal can be obtained through the Tab key.)
cp lvgl demo ~
cd ~

./lvgl demo

50



DWIN

LSS DWIN Technology Co., Ltd. Professional Creditable

begin 1
_init done.

was opened C lv_linux_fbdev.c:
fhdev.c:180 e .
mapped to memory Ly lv_Llinux_fb

<0485 kB (25%)
775 4 kB max, 0% frag.
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4.4 Precautions

4.4.1 Makefile

If you develop independently based on the DEMO, please modify the Makefile according to the specific

situation of your own project.

Makefile + x

LVGL_DIR_NAME
LVGL_DIR

gl/lvgl. mk

hadow —Wundef - ~function —Wno-er
trict-aliasing ybe-uninitial
format-nonliteral —Wno-c e ble-code -Wno-switch-default -Wreturn-ty
~Wdouble-promotion -Wclobbered —Wdepr p ftype—limi
—Wuninitial

EIFLAGS_FOR_C
FLAGS_FOR_CXX
BIN
BUILD DIR

BUILD OBJ DIR
BUILD BIN DIR

4.4.2 Third-Party Library

If you need to load a third-party library (such as freetype in the sample project), open the lvgl.mk file in

the lvgl directory and add the source code path, header files, etc.

LVGL_PATH ?=
FREETYPE PATH

3 —name ’ )
(shell fin ({ 3 r 3 —name ' *.c' )
$(shell fi ( 1 f —name '*.¢’)
ell find $(LVGL_PATH) D ype f —name '*

AFLAGS
CFLAG
CXXFLAGS

custom configuration header file
—DFT2_BUILD LIBRARY
CFLAGS —DFT_CONFIG_MODUL
CFLAG! —DFT_CONFIG_OPTI

C source file
= $ {FREETYPE PATH} /s ftbase. c
‘ftmm. ¢
ftbitmap. ¢

$ {FREETYPE_PATH)

" CSR $ {FREETYPE_PATH}
FT_CSRCS += $ {FREETYPE PATH)
FT_CSRCS += § {FREETYPE_PATH]
$ {FREETYPE_PATH)
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5 Revision Records

Rev Revise Date Content Editor
00 2022-10-11 First Edition Yu Yihe
01 2023-12-1 \Update the boot startup logo Chen Yan
02 2024-3-20 IAdded examples about brightness adjustment, Chen Yan

system time settings and buzzer switch.

IAdd the configuration of cross-compilation

between Chapter 1 and Qt Creator. .
03 2025-03-20 Chen Xian

IAdd the cross-compilation configuration for

LVGL.

Please contact us if you have any questions about the use of this document or our products, or if you would like to know the

latest information about our products:

Customer service Tel: +86-400-018-9008

Customer service email: dwinhmi@dwin.com.cn

Website: www.dwin-global.com

DWIN Developer Forum: https://forums.dwin-global.com/index.php/forums

Thank you all for continuous support of DWIN, and your approval is the driving force of our progress!
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