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1.1 Naming Rule

Product Line Code DM

T5L_ DGUSII Application Development Guide

Chapter 1 Quick Start

DWIN Smart LCM Product Line

Color Code 1 Character

Resolution
5 Digits

T=65K color(16-bit) G=16.7M/262K color(18-bit/24-bit)

24240=240*240
64360=640*360
80600=800*600
12720=1280*720
19108=1920*1080

32240=320*240
64480=640*480
10600=1024*600

12800=1280*800
19480=1920*480

48270=480*272
80480=800*480 85480=854*480
10768=1024*768 12480=1280*480

13768=1364*768/1366*768

48320=480*320

o 1 Character
Classification

F=COF structure
C=Commerce grade

Y=Beauty grade
T=Industrial grade

L=Simple application grade
K=Medical grade

S= Harsh environment grade Q= Automotive grade

N

1 Digit or

Attribute Code character

020=2.2inch 024=2.4inch 028=2.8inch 030=3.0inch 035=3.5inch
040=4.0inch 041=4.1inch 043=4.3inch 050=5.0inch 056 =5.6inch
070=7.0inch 080=8.0inch 088=8.8inch 097=9.7inch 101=10.1inch
104=10.4inch 116=11.6inch  121=12.1inch 140=14.0inch 150=15.0inch
156=15.6inch 173 =17.3inch  185=18.5inch 215=21.5inch

Separator

0= Basic type

1= Basic type with shell

2= Analogue video processing platform

3= Android platform

4= Digital video processing platform products
A= DGUSII kernel product

Hardware Serial Number 1 Digit

0 - 9 to distinguish between different hardware versions

LCD Temperature Level REoHEFla=s

N= Normal temperature W= Wide temperature

TP Category lor2

N= Without touch panel TR= Resistive touch panel TC= Capacitive touch panel

7+
Number

Character
Custom Tag

Z01- 799, standard is blank

F+1
Number

Extended Memory Tag

FO= 512MB F1=1GB F2= 2GB F3= 3GB, standard is blank
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1.2 Interface Definition and Wiring

Pin Class Socket Type

PIN Name Pin Type Pin Description CN1 CN2 CN3

VCC Power supply input

TX4 0 UART4 output 3 4 2
TX2 0] UART2 output 4 5 3
RX2 | UART?2 input 5 6 4
RX4 | UART4 input 6 7 5
GND p Power supply input 7.8 8,9,10 6

W I INPUT, O: OUTPUT, P: POWER
Y PCB pins of the same defined pins have been connected in parallel.
y CN1: Use 8 Pin 2.0 mm spacing patch socket;

CN2: Use 10 Pin 1.0 mm spacing FPC mount;

CN3: Additional 6 Pin 2.54 mm spacing through hole pad is provided.

Y UART?2 is the communication protocol developed by DGUSII, please refer to the detailed description in Chapter 4;

T5L DGUS products are equipped with extended UART4, and its configuration and communication need to be completed

through DWIN OS program. TA mode is only available for UART2 communications at the moment.

Z DWIN adopt TTL/RS232compat i bl e interface. Users can use 0 q resi
R232=0 (short circuit) selects TTL level input; R232=1(disconnect) selects RS232 level.
As shown below, the place is marked by white silk screen.

By default, the factory disconnects the 232 level, and selects the TTL level. That is OFF=232, ON=TTL.



DWIN Technology
Professional, Creditable, Successful T5L_ DGUSII Application Development Guide

ON: short circuit, TTL level
OFF: disconnect, 232 level
232 level is not connected by default

2¢ I

Level selection

(1) 10Pin Interface
One-end of the different side FCC row line is connected to terminal block of the screen, and the other end is
connected to the DWIN HDL662B adapter board, both blue side face up.

One-end of the double- male USB cable is connected to the adapter board, and the other end is connected to the

computer for communication.

[
onnect the computer
on the other side

V HDLUSB Cable

V HDL662B Adapter
board

— V FCC-10-1.0 Terminal
block

. ground parallel connection, parallel connaction

pandod sonial port

N Sanal port 2 transmession pin,connect 1o MCU's receiving pin

) Senal port 2 ransaussion pin, connect to MCLU's recering pin

wl port 4 expanded sanal port

1 Power, paraliel connection

10 pin interface definition and wiring
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(2) 8 PinInterface
The 8 PIN interface is spaced by 2.0 mm.

VSD Card,use to downioad DWIN_SET project

file Small card can be pulled out from the tail.

J- FE el
DGUS Il %

woron wminns (€ RONS

V HDLE5011 cable
Nine frame head for communication Black
terminal connected o power

V HDLB5013 cable connects screen to control
board It can be used with terminal block after
mass production

B8PIN 2.0 terminal block, 2.0mm pin space,
E‘ can be welded on the control board.

Power ground, ground paraliel connection parallel connection

RX3 expanded serial port

Serial port 2, receiving pin,connect to control board transmission
8 pin

S‘eﬂa! port 2, receiving pin connect to control board transmission
pin

TX3 expanded senal port

Power, parallel connection.

8 pin 2.0 interface definition and wiring

1.3 Power Supply
Confirm the voltage and power consumption corresponding to the screen according to the catalogue or data-

sheet. Power on the screen with the DC regulated power supply 5V/12V/24V.

The power supply plays a very important role in the normal display of the screen. If the voltage is too small, the

current is unstable, and the power is too low, it may cause abnormal display such as flickering and black screen.

1.4 Driver Installation

1.4.1 Serial Driver
The USB-to-UART chips of DWIN serial adapter boards are XR21V1410 chip and CP2102 chip.

According to the chip type, you can download from DWIN official website or consult customer service to obtain

and install the corresponding driver for DGUS screen communication.

XR21v1410 Driver for x86 & x64

i HDL662B

HDL662C

CP210x USB Driver for x86 & x64

NOTE:
1. x86 corresponds to 32-bit Windows operating system

2. x64 corresponds to 64-bit Windows operating system

Serial Port Driver
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Steps are as follows.

Step 1: Right-click "Computer"; click "Properties" at the bottom; click "Device Manager" at the top left, right-click "
USB Device" on the " Device Manager" operation box, and select " Update Driver".

I Audic inputs and outputs
E Batteries

g Bluetooth

® Cameras

3 Computer

e Disk drives

& Display adapters

& Firmware

) Hurnan Interface Devices
=2 IDE ATA/ATAP| controllers
=1 Keyboards

@ Mice and other pointing devices
[ Menitors

F Network adapters

™ Print queues

I Processors

!'t Software components

B Software devices

I Sound, video and game controllers
&y Storage controllers

i3 System devices

§ Universal Serial Bus controller
Scan for hardware changes

Properties

Step 2: Select "Next" in the pop-up window.

B Update Drivers - USB Composite Device

How do you want to search for drivers?

—> Search automatically for drivers
Windows will search your computer for the best available driver and install it on
your device.

—> Browse my computer for drivers
Locate and install a driver manually.

Cancel

Step 3: Select the path of the serial port driver to complete the driver update.

B Update Drivers - USB Composite Device

Browse for drivers on your computer

Search for drivers in this location:

EN10 REPRBSIRANAR2 1% 141%-2.0.00(x 86864\ XR2 1 141x-XP" Browse.

[ Include subfolders Browse For Folder

Select the folder that contains drivers for your hardware.

B Desktop
—> Letme pick from a list of available drivers on my compu & WPSER
This list will show available drivers compatible with the device, and all driv @ OneDrive

same category as the device. O BEREREsE
& Administrator
~ [ ThisPC
& WPSEE
O il L= N
I Desktop

5] Documents
4 Downloads
D Music

<

Step 4 : After the installation is complete, the port number corresponding to the driver can be viewed in the device

manager.
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1.4.2 Software Operating Environment Driver

Obtain the software operating environment and double- click to install it.

1.5 Software Installation

Download DGUS V7.646 from our official website https:// www. dwin-global.com or get from customer service.

1.5.1 New Project

Taking the variable data input control and preview function an example, the steps as follows.

Step 1: Prepare the background image of the same resolution as the screen, in jpg /bmp format, 24 - bit color. The
pictures name starts from 00.

Step 2: Download and open DGUS V7.646.

Step 3: Import the image.

Step 4: Configure the Interface.

Step 5: Click save and generate.

Step 6: Project preview.


http://www/
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Chapter 2 Development System

2.1 T5L ASIC
The T5L series ASIC is a single-chip and dual-core ASIC designed by DWIN Technology for AloT applications with

low power consumption, high- cost performance, GUI and highly- integrated application, including T5L1 (low resolution)

and T5L2 (high resolution). The main features are as below.

(1) Adopts widely-used, mature, and stable 8051 core. The maximum operating frequency of T5L is up to 250 MHz,
1T (single instruction cycle) high speed operation.

(2) Separated GUI CPU Core running DGUSII System:

= High-speed display memory, 2.4 GB/S bandwidth, 24bit color display resolution supporting 800*600 (T5L1) or
1366*768 (T5L2).

= 2D hardware acceleration, the decompression speed of JPEG is up to 200fps@ 180 * 800, the Ul interface with
animation and icons as its main feature is extremely cool and smooth.

» JPEG stores images and icons in the compressed mode, external memory is greatly reduced to low- cost 16
Mbytes SPI Flash.

v

With a max 400 Hz touch point speed, the touch panel supports resistance or capacitance, and its sensitivity
can be adjusted.

*  High- quality speech compression storage and playback.

= 128K bytes variable storage space, exchanging data with OS CPU core using memory interface, extremely
simple to apply.

»  2-way 10bit, 800KHz, DC/DC controller, simplify LED backlight, analog power supply design, and save cost
and space.

= 1 - way 15bit 32Ksps PWM digital power amplifier driver loudspeaker, save power amplifier cost and achieve
high signal- to- noise ratio and sound quality restoration.

*  Supporting PC configuration development and simulation, supporting background remote upgrade.

(3) Separated OS CPU core runs user 8051 code or DWIN OS system, user CPU is omitted in practical application.
» Standard 8051 architecture and instruction set, 64K bytes code space, 32K bytes on-chip RAM.
=  64- bit integer mathematical operation unit (MDU), including 64-bit MAC and 64-bit divider.

¥ Built-in software WDT, three 16- bit Timers, 12 interrupt signals with the highest four interrupt nesting.
2210, 4UARTSs, 1 CAN, 7 12-bit A/Ds, 2 16-bit adjustable-resolution PWM.

=  Support IAP online simulation and debugging, unlimited number of breakpoints.
= Upgrade code online through the DGUS system.

(4) 1Mbytes on-chip Flash with DWIN patent encryption technology ensure code and data security, eliminate copycat and
cloning.

(5) Reducing crystal requirements and PCB design challenges for a variety of inexpensive wide- range tuned.

(6) Impedance crystal oscillators and PLL.
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(7) 3.3V 10 voltage, can adapt to 1.8/2.5/3.3 various levels.

T5L_ DGUSII Application Development Guide

(8) Supporting SD interface download and configuration, supporting SD card file reading and rewriting.

(9) Supporting DWIN Wi-Fi module to access to DWIN cloud directly, and easily developing various cloud platform
applications.

(10) Working temperature ranges from - 40 N to 85 N (Customizable IC for - 55 N to 105 N operating temperature

range).

(11) With low power consumption and strong anti- interference ability, it can work steadily on the double- sided PCB
design, and is easy to pass EMC/ EMI test.

(12) Using 0.4 mm ELQFP128 packaging, low manufacturing difficulty and low cost.

(13) Providing T5L IC+ LCD+ touch panel cost-effective supporting scheme and comprehensive technical service
support for industry customers.

a2l O ) e R 8 e 1 1 4 102 1) Y Y S
| l
LTSUSE D22 |22 S8L132%zE BE LInICUEZ 22
1 -  ~ 4 2 -~ 2 v b= s 8 - - & o
gPgfgEg *F%F1°% zdzasdaad *> sgsizdss vt
- %
1 B4 9%
—1 TNMK B 4 =
—_— R BSas 33
% B4 44 YR
. VDD BY4S f—m
i1 vio B4 —
s B4 =
< PO l B30
e Bl
— P12 vio |—5
m PI3 ]S L VoD
10 "'i -~ i "
| B V837 fi
] Ple HS 36 ~
—led P12 DS frmte
13 e LS N
17 Yoo 33 -—-‘;4-—
VIO 2 |l
15 n ™
—d P20 CKON |
16 P2 {
17 -~ .
B T T ’ | VIO e
T B VDD
—] ra =
23— s | X027 |—2
= P20 e — Y026 [
-— s Xi2s ~:
v / Y124 —
= VDD SCK23 55
= Vo $C822 =
)
- OMD 21 -
= PIYXD LK™ . J
ge :“I‘\I .
27 T 5&
: Fi VIo |—=
- L AN VoD -
= GND - v
=71 GNp SDL) -
o | GND SD21e
——a GND
; BQLE & 2=Nnww
o ZAGO ,3 Ba S=AMASZ
s x S BPE = 2
<28 3% B2 ZELESS
¢ '.{" S 2 ] AN ) R ] 1 e s

The arrangement of T5L pins
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2.2 T5L_DGUS Il Development System
DGUS development system is composed of DGUS software and DGUS screen.

DGUS is the DWIN Graphic Utilized Software.

DGUS screen works based on configuration files, so the development process is that user complete variable

configuration files by DGUS software.

(1) Variable programming
Users can make a table in advance to plan the required variable address and facilitate the modification and

maintenance of subsequent projects.

(2) Interface design
The simple interface can be made by yourself; the complex or beautiful interface can be made by Ul or DM. Icon-

making is the same as image.

(3) Interface configuration
The interface is configured by DGUS software on PC.
After completing the project, click "save" and "generate" to generate 13.bin touch configuration file, 14.bin display

configuration file and 22.bin initialization file.

(4) Debug
Put the download files into the DWIN_SET folder of SD card and download them to the screen through the SD card.
The sequence is power off - insert SD card - power on - blue screen; download completed: " SD card process END! " -

power off; pull out SD card - power on.

(5) Mass production according to template

After finalizing the template, put the download files, picture files, icons, fonts, etc. into the DWIN_SET folder, and
then mass production download can be realized through SD card.

11
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Development material
Image file, lcon file, Font file, Audio file

DGUSII T5L software
Interface function configuration settings

13.BIN
Touch configu-
ration file

14.BIN
Display viarable file

22.BIN
Initialization file

T5L_ DGUSII Application Development Guide

DWINOS.bin
Second development
program

TFT driver and display

Variabie storage interface

0x0000-OX0FFF
Hardware interface and
process control

GUL Text display
icon display
Image display

UART interface
N81, backlight, sound, optional CRC16 check

0X1000-0XFFFF

128KB data variable space

T5L_ DGUSII development system

12
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2.3 Features

Different from the traditional LCM control display through timing or instruction, DGUS adopts the direct variable- driven
display mode. Displays and operations are based on the pre-set variable configuration files. Thus, the software architecture

is simpler and secondary development is easier.

In the DGUS development platform, it is developed through the use of controls. The attributes and methods of the defined
data are encapsulated in the control, and the user only needs to configure and use the control on PC.

DGUS has defined the controls required for common HMI, which is easy to use and efficient.

In some medium industrial and automation project applications, when the entire system consists of relatively independent
and fully functional components (such as supporting Modbus). The user can directly use the DGUS as the host, use
the 485 to form a network between the device and the DWIN screen, and directly develop users based on the secondary
development platform carried on the screen. The main control software runs directly on the DGUS screen, replacing the user’
s CPU.

The T5L_ DGUSII platform specifies a refresh cycle of 20ms, which means that the contents of 13.bin and 14.binare read

once in every 20ms.

The DGUSII development platform supports up to 256 variables per page, so the processing capability of DGUSII is

very powerful.

OS operating mode: real-time operation (1 8051 core runs GUI and 1 8051 core runs user code on DWIN OS platform,
which are completely independent). Thus users do not have to worry about whether DGUS and DWIN OS will affect

each other when they run on the same system.

The main features of DGUSII software platform based on T5L ASIC CPU are as bellows.
(1) Based on T5 L dual- core ASIC, GUI and OS cores both run at 200 MHz main frequency (350 MHz main frequency
version can be customized), with extremely low power consumption.

(2) 16 Mbytes low-cost SPI Flash (can be extended to 64 Mbytes NOR Flash or 48 Mbytes NOR Flash+512 Mbytes
NAND Flash), JPEG image, icon compression storage, you can specify the size of background image storage space.

(3) 512 Kbytes nor Flash in-chip user database.

(4) 256Kbytes data variable space.

(5) Up to 255 display variables per page.

(6) Support standard T5 DWIN OS platform or 8051 OS CPU core development: hardware CAN lead to 20 10, 4 UARTSs, 1
CAN, multiple ADs, customized services available.

(7) 20mS DGUS cycle, extremely smooth UL.

(8) Display variables can be opened, closed or modified in the application to achieve complex display combination
functions.

(9) Touch instructions can be opened, closed or modified in the application to realize complex touch combination

functions.

(10) Support SD interface download and configuration, download file statistics display.

13
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(11) Support CTP sensitivity adjustment, convenient for users to install the panel (the thickest to 6 mm toughened glass)
application.

(12) Data variable display, automatically recognize and support the zigzag optimization of the 8-hit encoding font library
character display, to support non- standard fonts (such as digital tube font), non- half corner characters display; 8-bit coded
word library using DWIN tool software generation.

(13) Support pre-installed configuration module development mode, greatly improve the speed and quality of Ul
development.

(14) Support UART1 online update software and font library, convenient debugging.

(15) Support TP handwriting input method (need to customize hardware).

(16) Support digital camera real- time monitoring display (need to customize hardware).

2.4 Software Process

In the T5L_DGUSII development platform, the configuration of the touch operation of touch panel is also stored in 13.bin
file in the same way.

The characteristic attributes of variables (characters, data), various animations and other functions to be displayed are
represented by codes and stored in the corresponding address of 14.bin file. The operation in the development software
of DGUSII is to configure the control of display function or touch function. When the system is powered to run, the

system will call 13.bin file and 14.bin file, and then the HIMI can run normally.

Backlight opened

Download files and count the number
of successful downloaded by category
on the screen

Load T5L CFG*.CFG hardware configuration Files downloaded SD card plugged out,
Load 13.BIN touch configuration file then re-power

Load 14.BIN display configuration file

Load 22 BIN initialization file

and soon

200MHZ OS CPU operates 200MHZ DGUS CPU operates
DWIN OS program DGUS program at 20ms cycle
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2.5 FLASH Memory Allocation

The 16 MB Flash memory is divided into 64 fixed 256 KB subspaces, and the file ID ranges from 0 to 63. According to the
different contents of the stored files, the memory is mainly divided into two parts:

(1) 4-12MB font space can save BIN, HZK, DZK format files, the file ID ranges from 00 to 47

(2) 4-12MB picture space can save ICL files of background picture library and ICL files of icon library. The file ID ranges
from 16 to 63.

INFO:

Note that there are overlaps between the font space and the image space, therefore you should avoid conflicts when
naming ID.

For the T5L1 CPU platform, the size of a single picture file in the packed ICL file should not exceed 256 KB, and that
in the T5L2 CPU platform should not exceed 768 KB. The download file must be placed in the DWIN_SET folder of the
SD card root directory, which must be a 4 KB sector, FAT32 format SD or SDHC card.

After familiarizing with the division of the shared interval range, you can set the allocation by yourself.
For example, the font file at the user's 23position occupies 10 intervals. At this time, the background image position cannot

start from 32, but needs to start from the 33 positions. If the user has a background image that is displayed as a black

screen, while other images are displayed normally, check whether the page size exceeds 256KB.

4.12MB font space 4-12MB picture space

1

'd 7 S
T.' -7 e .-

0 Font (0-11) 22 File

0

32_Background 48_Icon.icl{customizable)

23 GBK/HZK file P It is recommended that all
(customizable) : ' icons be made into an ICL
(customizable)

file for calling.
14 Display file

16MB space is divided into 64 subspaces that is fixed capacity 256KB, and the file 1D range from 0

to 63.13 114/22/(23)/(32)/{48) are common download files. Other files can be downloaded selectively

= 16MB FLASH
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2.6 RAM Memory Variable Address Space
The RAM space is fixed at 128KB, which is divided into 0x0000-0xFFFF. Each variable address corresponds to 2 bytes of

the corresponding space. A byte corresponds to 8-bits of the corresponding space.

Among them, 0x0000-0x0FFF is the system variable interface address space, which cannot be customized by the user;
0x1000-0xFFFF is available for users.

If 8-channel curves are used at the same time, 0x1000-0x4FFF will be used as the curve buffer address, at this time this

part is occupied and cannot be used by other controls.

Then the user available address range is: 0x5000-0xFFFF.

0x0000-0x0FFF System variable interface(fixed)

0x1000-0x4FFF 0 channel: 0x1000-0x17FF
If a curve is used, the 1 channel: 0x1800-0x1FFF

2 channel: 0x2000-0x27FF
0x0000-0xFFFF PANGE IS Used by chimmes 3 channel: 0x2800-0x2FFF
RAM variable address. 4 channei: 0x3000-0x3700
address range If a curve is not used,the 5 channel: 0x3800-0x3FFF
VTR RAEES: 7 channel: 0x4800-0x4FFF

0x1000-0xFFFF 0x5000-0xFFFF: range of variable storage space
Curve used or not

0x1000-0xFFFF: range of variable storage space

The variable address is the first address of the subspace in which one or more variables are stored in the RAM space, and
the code of the display variable or the value of the state variable is stored in the space pointed to by this address.
For example, set the variable address of a text display control to 0x5000 and the text content displayed in the
control is "Beijing DWIN Technology", then the storage method in the RAM space is shown in the following figure.

It can be seen that 2 bytes of content are stored in each address.

Data f Code

Slomge . Soe gonversion|

BEA9
B5CF

CEC4
BFC6
BCBC

Storage method of data in variable address
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If you need to change the characters displayed in the text display control, you only need to change the character encoding
stored in the corresponding variable address. The data stored in the variable address can be modified by sending instructions
and typing on the touch screen. For example, modifying the text display control can be realized through the text input control.
It is only necessary to set the same variable address for the two controls. At the same time, the value stored in the variable
address can also be modified by sending instructions.

For detailed instructions, please refer to Variable Display Control.

2.7 RAM Description Pointer Space

The description pointer (SP) is the first address of the subspace in the RAM space that stores the attributes describing
a variable. The space pointed to by this address stores the attribute values of the display variable, such as display

coordinates, color, and font size.
It should be pointed out that the SP and the variable pointer (VP) share the RAM space, and the overlapping of the space

should be avoided when assigning variable addresses.

The explanation will be combined with the text display control. (For more instructions on the specific usage of SP, please

refer to chapter 7 of this document).

As shown in the table below, "SP offset" indicates the address length that needs to be offset (increased) on the basis of the
description pointer (SP) address, and its unit is the word length of "Word". "Definition" explains the attributes represented by
this offset address, the common attributes are: coordinate position, color, character size, alignment, etc. This is a common
attribute of software functions, but other attributes according to different types. It should be noted that some attributes occupy
a word-length address or multiple addresses, some attributes only occupy one byte address, as shown in the table below,
0x04:H high byte indicates the font location, 0x04: L low byte indicates the font size, understand the description pointer usage
after understanding the high and low byte writing.

onn |7

0x00 VP 2 Variable pointer

The stating display position, which displays the coordinates of the upper left

0x01 4 comer of the siring.
0x03 COLOR 2 Display Color
0x04:H Lib_IDr 1 ASCII font location
OxD4: L Font size 1 The number of dots in the x-direction of tha character.
0x05:H Alignment 1 Text color.
0x05:L Integer digits 1 Ox00=left-aligned 0x01=right-aligned 0x02=centered
0x06:H Decimal places 1 Index in the FLASH memaory of the ASCIl Font touse.
0x00: Integer (2 bytes). Range: -32768 ~ 32767 0x01: 32-bit Integer
(4 bytes). Range: -2147483648 ~ 2147483647
0x01 = long integer (4 bytes) in the range -21474 83648 to 2147483647
0x02="VP high byte, unsigned, range 0 to 255
Ox06:L Varlable data type 1 0x03="VP low byle, unsigned, range 0 o 255
Ox04= very long intager (8 bytes), the range is -922337 2036854775808 to
92233720368547 75807
0x05=unsigned integer (2 bytes), range 0 to 65535
Dx06=unsigned long integer (4 bytes) in the range 0 to 4294967295
0:x07:H SenEa 1 Variable unit (ficed string) display length, 0x00 means no unit display

0x07:L String_ Unit Max1 1 Unit string, ASCIl encoding.
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The corresponding relationship between the control properties and the instruction storage format table is shown in the figure

below, and other properties can be deduced by analogy.

Definition

Variatle pointer

The starting display position. which displays the coordinates of the upper lef
comer of the sting.

JcSXeply; Coloe

ASCIHI fort location

| The number of dots in the =-direction of the character.

| Tesa cotor:

0x00=left-akgned Ox01=right-aligned OxO2=centered
:mnmwmduml Font touse.

Ox00: Integer (2 bytes). Range: -32768 ~ 32767 OxO1: 32-bat Integer
(4 bytes). Range: 2147483648 — 2147483647
0x01 = long integer (4 bytes) in the range -21474 83648 10 2147483647

Ox02="VP high byte, unsigned. range O to 255
OX03="VF low byle. unsigned. range O ©© 255
0x04= very long integer (8 bytes). the range is -922337 2036854775808 to
9223372036854775807
Ox05=unsigned integer (2 bytes), range O 1o 65535
Ox06=unsigned long integer (4 bytes) in e range O 10 4294967295
| Variatie urit (fixed string) display length, OX00 means no urst dsplay
Unit string, ASCH encoding.

=
} m‘ioa(a Storage
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Examples of other description pointer applications are as follows.

Function Send Instruction Effect
Change Data Display A AS 07 82 5001 0000 0000 The coordinates of the upper left corner of the character display position
Position become (0,0).
Change ASCII Character Change the character lattice to 48 * 96. Note: The lattice values in the X and Y
: . 5A A5 05 82 500A 30 60 Lo "
Lattice Size directions need to be modified.
Hidden Characters 5A A5 05 82 5008 0000 Change the character length to 0O to hide characters.
Ch Font Fil 5A AS 07 82 5009 003C 1010 Call size 60 font, the font size is 16 *16. That is, after changing the font file,
ange Font e the character size will also change at the same time.

SP setting problems:

(1) In case of no curve display, 0x1000-Ox7FFF can be used for VP, while 0x8000-0OxFFFF can be used for SP. The
distinction is to avoid conflicts caused by pointer address confusion.

(2) In case of curve display, and all 8 channels are used, 0x1000- Ox4FFF will be used as the curve buffer address. Users
should not use this part of the address as the address of other variables.

0x5000-0x7FFF can be used as the variable address range; 0x8000-0xFFFF can be used as the description pointer range.

In the application, the user can plan the address range of VP and SP according to actual needs.

The division of VP and SP here is only for your reference.

(3) The same display controls SP can be set to 10H addresses, and different types of display controls can be set to
30H addresses. The distinction is to avoid display conflicts caused by pointer address confusion.

(4) If the SP of the same type of display controls is set to be the same, it can only be realized by copying to other
pages. The font size and other attributes shall not be changed and the controls shall not be moved, otherwise It will
cause abnormal display.
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Chapter 3 SD Card Interface
3.1 MicroSD (TF) Card Format

All hardware parameters and data of T5L screen can be set by the SD/TF card interface, and the configuration files
must be in FAT32 format.

Non-DWIN-official SD cards need to be formatted under the DOS system. Otherwise, the number of downloaded files
is 0 during the blue screen downloading, or the screen fails to recognize the card to enter the download interface.

Format operations are as follows.

Step 1: Start-run-input i ¢ o m m a( nNdCOMFBY &vin7) to enter DOS system;

Step 2: Input command:gieinEvleReWiEHERPIERACIS (Note that g is followed by a space). Click enter after input.
Where g is the disk number of SD card displayed on PC, and the corresponding disk number of different users is

di fferent (for example, it can be Aho or #Aio).

Note: The SD card cannot be completely formatted to FAT32 by right clicking formatting. Generally, it is only for the
SD card size of 1-16G.

01NgG Systern your computer 5 AT

sRocesses wath Task Manager

Cancel
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3.2 SD Card Interface Download Method

SD card does not support hot swap updates. In order to prevent damage to FLASH, you must power off the screen
before insert the SD card, and then power on to download. During the downloading, please be sure to keep the power
supply. Power failure in the middle may cause a black screen abnormality.

T5L_ DGUSII is different from T5 _ DGUSI. In practical applications, the background images of the T5L screen needs to
be downloaded in. ICL file, which can be generated by DGUS. JPEG pictures cannot be recognized directly.

The generation of download files is as follows.

W Create a DWIN_ SET folder in the SD card root directory.

Y Put the ICL file, font library, configuration files, etc. to the DWIN_SET folder.

¥ When the screen is powered on, it will detect that the SD card and recognize whether there is a folder named
DWIN_SET in the SD card root directory.

If the folder is successfully detected, the screen will download the relevant files to FLASH. Folders under the
DWIN_SET folder cannot be read.

Y When the blue screen indicates that the download has completed, power off the screen, pull out SD card, and

power on again. Then the project has been downloaded in the screen successfully.

DWIN standard screen, will only recognize folder named DWIN_SET if not specially customized or with download
encryption. Other folders cannot be recognized.
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3.3.1 Download File Type
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The SD/SDHC interface of T5L screen supports download and update of the following files.

SD card does not support hot swap update. You must power off the screen before insert the SD card, and then power

on to download.

File Type

Program file
DWIN OS program

OS CPU 8051 program

Program configuration
or initialization

NOR Flash data base

Font file (4~ 12MB)

DGUS input method file
DGUS touch control file

DGUS display
control file

DGUS variables
initialization file

JPEG image and icon file

Music file

Ul configuration file

Hardware
configuration file

CRC check file

Naming Rule

TSL_UI*.BIN
T5L_OS*.BIN

DWINOS*. BIN

T5L51*.BIN

T5L*.BIN

ID+(optional) file name. LIB

Font ID+(optional)file name.
BIN/ DZK/HZK/GTF, font ID 00-47.

12*BIN
13*.BIN

14*.BIN

22*.BIN

Font ID+ (optional) filename. ICL

Font ID+ (optional) filename. WAE

Configuration module 1D+ (optional)

filename. UIC

T5LCFG*. CFG

T5*.CRC

Description

Underlying kernel firmware program

DWIN OS program, the code must start from 0x1000.

Program based on the standard 8051 platform.
You can choose to encrypt or not to encrypt when downloading.

LCD screen TCON configuration or initialization procedure.

Each ID corresponds to 2KWords memory with ID range of 0-79. The
database is located in on- chip NOR FLASH of 160KWords. It can be
used to save user data or DWIN OS program library files.

Font ID: 00-47; Pre-install standard ASCII 0# font library.

Fixed storage in 12 font location
Fixed storage in 13 font location. Size limit: 256 KB

Fixed storage in 14 font location. Size
limit: 256 KB, in DGUS Il format.

Fixed storage in 22 font location. Load 0x2000 - OxFFFF address
content and initialize 0x1000 -OxFFFF variable space.

Must be a ICL file in DGUSIII format. For multi FLASH expansion, one
ICL data is saved in one Flash.

For product kernel of DGUS2 V4.0 and above, you must use DGUS
software V7.623 and above to generate ICL files.

Must be in DGUSII format, generated by DWIN tools.

The configuration module ID is from 0x0000 to OxFFFF, and each ID
corresponds to 32 KB memory space.
For multi FLASH expansion, one configuration module data is saved in

one Flash.

Configure CRC status, baud rate modification, touch panel

sound control, touch upload mode, display drection, etc.

Don' t download incompatible CFG files that may cause screen
malfunction. Users can contact customer service to get the CFG
files needed.

Perform CRC32 check after SD card download.

16 MB Flash memory (max expandable to 64 Mbytes Nor Flash or 48 MB Nor + 512 MB NAND Flash) is divided into two

parts:

(1) 4-12MB font library space. Single space is 256Kbytes for font library, icon libraries, configuration files.

(2) 4-12MB storage space for background images (.ICL files).

For T5L1 screens, the size of a single JPG file should not exceed 248 KB, and for T5L2 CPUS, the size of a single JPG file

should not exceed 760 KB.
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When using NAND Flash expansion, it must be soldered in the position of expanded Flash 3. Corresponding font library
ID=0xCO0-0xFF, each of 8MB.

The download file must be placed in the SD card root directory DWIN_SET folder. And the SD card must be a 4KB
-sector, FAT32-formatted SD or SDHC card.

3.3.2 Generation of Download Files
From Chapter 2, we know that when configuring GUI for DGUSII screens, we need to prepare material such as

background images, icons, font libraries, etc.

DGUSII_ T5L calls configuration files by the file name number. Therefore, the files should be named by

Alabaster numbers in order.

For example: 32_Background_Image.ICL and 48 Icon_Library.ICL.

3.3.2.1 ICL Background Image Library File
1. Background images should be in JPEG, BMP or PNG formats.

2. The image resolution should be the same as the screen in 24-bit color.

3. By default, image 0 in the ICL file will be displayed at booting. The images are named according to the
Arabic numbers, e.g. 00_boot, 01_function, 02_menu.

4. You need to convert images into. ICL file to download it to the screen. That is, the images are packaged
and downloaded in the form of a library file.

5. Background image ICL files are used to display background images. If you hame background image ICL as 32.ICL,
you need to write 0x20 in the 0x08 address of the CFG file so that the underlying programs can correctly read and
identify the ICL file.

If the CFG file is empty, the screen will be black (with a weak backlight). In this case, you should check the

0x08 address in the CFG file.

6. For T5L1 screen, the single image size in the ICL file should not exceed 256KB; For T5L2 screen, that should be

less than 768 KB. There is no limit to the size of the original image materials.

When using DGUS to generate ICL files, if a image in the generated ICL file is larger than the limit, you

should reduce the quality percentage of images according to the prompt.

You can also view size information of the ICL file by DGUS ICL generator. If scattered dots are displayed in

background images, you can select the image type 4:4:4.

3.3.2.2 ICL Icon Library File
1. The max resolution of images in the icon library should not exceed 1024*1024, or DGUS will automatically compress them
to 1024*1024;

2. The images should be in JPEG, BMP or PNG formats in 24-bit color;

3. The images should be named by Alabaster numbers in order.
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In the FLASH storage space, a single font space is 256 KB in size.
When a single icon library file exceeds 256 KB, it is necessary to strictly calculate the interval occupied by the icon

library, otherwise it may cause a conflict in the position of the icon interval and cause display abnormalities.

3.3.2.3 Font File
DGUS support multiple international font codes:8-bit, ASCII, GBK, GB2312 and UNICODE.

DGUS screen has been pre-installed with ASCII code 0# font library at the factory, which contains all ASCII characters with
dot matrix size of 4*8 ~ 64*128. Users can directly call the O # font library to realize the display of numbers, letters and

symbols.

When you need to use other coded font libraries, you need to generate them through the font generator. DGUS support
BIN, DZK, HZK font files.

3.3.2.4 22.Bin Initialization Variable File
The initial value of the variable address is 0 by default when it is powered on. If you need to set an initial value other

than 0, you need to turn on the function of loading 22 file at power-on by configuring the CFG file 0x05.5 address.

Generally, 22.bin can be directly generated by DGUS, and the initial value is automatically written when the

configuration files are generated. Users can also edit values in the 22file by UltraEdit.

Note that DGUS variable address is in word, while in UltraEdit 22. bin is edited by byte. Therefore, when modifying the VP
0x2000 word initial value, you should modify 0x4000 byte address in UltraEdit.

When editing 22.bin, you need to copy it on the desktop. Before downloading, put them back to the DWIN_ SET folder.

Otherwise, modifications will over written when the project is saved and generated.

22 file initial value modification
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3.3.2.5 System Configuration

T5LCFG*. CFG hardware configuration file is in binary data format and can be edited by UltraEdit. The description is as
follows:

Example: press button to music playback
1. Content understanding

(1) The relationship between .wae and .wav files

The voice ID of the touch button refers to calling the .wav voice entry in the .wae voice package, and the .wae
voice package contains N .wav voice entries.

.wae voice iackaie namini ranie: 0-63.

Naming range of .wav voice: 1-63, 0 means no touch voice and does not support playback. The touch
voice ID is only up to Ox3F, that is, 63, and the setting of a larger value is invalid, and it will jump back
to Ox3F. (When using the OXxAO command to play, the range of .wav is 0-255).

(2).wae file size calculation

The .wae voice package occupies 16MB, and the calculation method of Nor Flash is the same as other
font files.

"x" file size*1024/256=N (occupies several 256KB subspaces), such as "x" file 1.23MB,
1.28*1024/256=5.12, rounded up, 0.12 also occupies a part of 256KB, need to count one, that is, the "x"
file occupies 6 spaces, and 16, 32, and 48 custom files are calculated according to this.

For example, the number 16 music file is 1.23MB, that is, the file occupies 6 spaces of 16, 17, 18, 19,
20, and 21. At this time, if you put a Chinese character font and name it 17, the name is wrong, and you
need to put it in another location according to the above calculation.

Adjacent .wav voice materials only need to have different names and IDs, and the program will index
the .wav serial number to play, such as one voice 1S, one voice 3S, two voices can be named
consecutively, and the longest voice duration of one voice is 1024S.
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2. .wae voice pack generation

Common ICON Display Text Show =

& ) = o TS (@ K WAE Tool e (G e
| Weicome D File Name
10 Owav
History
Select Audio
Select Directory
Select Files 3.Click Select Files
Convert to VAV
A Bytes/Sec (Hz): [32000 v
1.Click WAE Genertor
Start Converting
[~ DGUS config tool
Data Fornat: & Save As X
0% word bank generating Piclures il J2KHz 16bit WAV ~
« ~ 4 H 5 ThisPC > DWIN_SET v | o Search Desktop p
DWIN ICL Generator Gray Word Library Generator Config Generator
et U File name: | 16 v
Keyboard Roll Char DGUS Font
Save as type: | wae ~
[ Network Communication ] -Functions:Network Communication Interface setting Save it in the DWIN_SET folder
v Browse Folders save Cancel
|

3.Touch ID Settings
The range is 1-63, and the software input box ID is hexadecimal.
Return Key code 1

x EEE v EEN
WEE - H Bl O Locked
] Key ct value(0x) KL 2

Audio 1D EHIN:

4. CFG file hardware configuration

() Turn on the hardware function:

CFG file Ox05 address write 0x78, 0x05 address 8 bits 0111 1000, 0x05.6 bit write 1 to start music
playback.

(2) Specify the. wae voice package:

Write 0x10 in CFG file 0x07 address, specify the 16th .wae voice package, and the attached DEMO
configuration can be used directly.

Q000000Ch: 54 35 4C 43 31 (78|00 (10)20 28 00 1C &4 32 00 €4 ; TSLCIx.. (..d2.d
0000001Ch: 54 A5 00 08 04 OC 01 EO 08 04 13 03 20 08 0E 00 » Z7....7... ..
00000020h: 54 16 FF 00 Q0 00 FE 00 €6E OB B& 00 FO CIH. r 2. ...7m.22

5. File download

Put"16. WAE"and i T 5 L C F Gonfigurgtion files, 13, 14, 22, (32_background picture), (48_icon) and
other files into the DWIN_SET folder, download them to the screen through the SD card, click the touch
ready to play.

6.speaker

(1) With speaker interface

The power of the speaker is 3-5 W, t he i mpedan c eeatiissconfegted ta theespedkér
interface, regardless of the positive and negative poles
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(2) Without speaker interface

Write 0x78 in the CFG file 0x05 address to start music playback, and the buzzer can also play music.
Because the circuit design of the speaker and the buzzer are different, it will cause the buzzer to heat
up. This method can be used as a test, and it is not recommended for long-term use.

7. 0XAO command play

Voice file making and downloading is the same as above.
5AA5 07 82 00A0 0001 4000

Meaning: 0x5AA5 frame header; 0x07 data length; 0x82 write command,;

0x00AO0 system variable interface playback voice address;

0x00 Music segment naming serial number position, range 0x00-0xFF, ID number of .wav file;
0x01 is fixed to 0x01, the whole piece of music is played;

0x40 is the volume, the unit is 1/64.

0x00 is the playback progress, you can write 0x00, read-only.

Download 480*480DEMO to the screen.

Play the first .wav voice command: 5AA5 07 82 00A0 0001 4000

Play the first .wav voice command: 5AA5 07 82 00A0 0101 4000

Play the second .wav voice command: 5AA5 07 82 00A0 0201 4000

Play the 32nd .wav voice command: 5AA5 07 82 00A0 20071 4000
Play the 63rd .wav voice command: 5AA5 07 82 00A0 3F01 4000
Play the 255th wav voice command: 5AA5 07 82 00A0 FF01 4000
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O0x5AA5 = Enable the configuration.

0x10 Display_ Config_En It has been configured at the factory. Users do not need to
configure it.
Data latch phase setting.

Ox12 PCLK_PHS 0x00=PCLKup  0x01=PCLK down

0x13 PCLK_DIV PCLK frequency (MHz)=206.4/PCLK_DIV

0x14 H_W

LCD 0x15 H_S
configuration 0x16 H D Horizontal (X axis) resolution

0x18 H_E

0x19 V_W

Ox1A V_S

0x1B V_D Vertical (Y axis) resolution

0x1D V_E

Ox1E TCON_ SEL 0x00= do not need to configure TCON

Ox1F Reserved Write 0x00

0x20 TP Set_En 0x5A= Enable the configuration. It has bfeen cgnflgured at the
factory. Users do not need to configure it again
Touch panel mode configuration
. 7-.4(high 4bit). Select touch panel type:
0x0*= 4- wire resistive touch panel
Ox1*= GT911, GT9271 or GT9110 Driver IC capacitive touch
panel
0x2*= ILI9881H Incell CTP
0x3*= ILI driver IC capacitive touch panel such as 1L12117
Ox4*= ILI driver IC capacitive touch panel such as ILI12130

TP 0x21 TP_Mode

configuration

0x5*= Betterlife driver IC capacitive touch panel such as BL8825
0x6*= Sili micro driver IC capacitive touch screen such as
GSL1680.

0x7*= Hynitron driver IC capacitive touch screen such as CST340
0x8*= ILI driver IC capacitive touch screen such as 1LI231*/251*
OxF*= 5- wire resistive touch panel

.3 Resistive touch panel calibration: 0= off; 1=on, enabled for
SD card downloading

.2-.0 (low 3bit) Touch panel setting: (Only CTP works)

.2 X coordinate selection: 0= from 0 to Xmax; 1= from Xmax to 0;
.1 Y coordinate selection: 0= from 0 to Ymax; 1=from Ymax to 0;
.0 X, Y exchange: 0=XY; 1=YX
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CTP Sensitivity setting:
0x00-0x1F. 0x00 lowest sensitivity; 0x1F highest sensitivity.
0x22 TP_ Sense
Default is 0x14(IL19881 is 0x01-0x06).
0xFF = no touch (using hardware initials).
RTP sensitivity setting:
0x10-0xFF, the smaller the value, the higher the precision but the
sensitivity lower, the larger the value, the lower the precision and the
higher the sensitivity, the factory configuration value is 0x40.
TP frequency selection, suitable for ILI9881 H.
0x23 TP_ Freq Fixed frequency = 0x01- 0x14, and 0x00 represents frequency
hopping.
0x24 CKO Set En O0x5A= Enable the configuration.
Clock output Ox5A= Enable the output function of CKO (P3.0
configuration 0x25 CKO_En X5A= Enable the output function o (P3.0)
0x26 CKO DIV CKO output clock setting. Frequency = 825.7536 / CKO_ DIV MHz.
0x27 BUZZ Set En 0x5A= Enable the configuration.
Buzzer frequency= BUZZ_Freq_DIV1) KHz.825753.6
0x28 BUZZ_Freqg_DIV1
BUZZ Freq_DIV1
Factory settings: DIV1=0x6E, DIV2=0x0BB8, correspond to the
2 BUZZ_Freq_DIV2
B‘,‘Her . 0x29 —rrea 2.5KHz frequency.
configuration
Buzzer duty ratio settings:
0x2B BUZZ_Freq_Duty High level duty ratio=BUZZ_Freq_Duty/ BUZZ_Freq_DIV2. Factory
settings: OxOOFO corresponds to 8% high level duty ratio.
0x2D BUZZ Time Buzzing time after touch, unit 10 ms; Factory setting: 0xOA
Ox2E s O0x5A = Start configuring power- on initialization variable file 1D.
Power-on Init_File_Set_En guring p
initialization file The configured power- on initialization variable file ID, the factory
ID configuration Ox2F -
Init_File_ID defaults 0x16.
0x30 Sysclk_set EN 0x5A means this configuration is valid.
System clock adjustment, -2 (OXFE) to +2 (0x02), the unit is 1/224.
The factory configuration value is 0x00.
Different configuration values correspond to PLL main frequency, CPU
main frequency, and baud rate constants as follows:
Configuration | PLL Main CPU Main Baud Rate
System clock Value Frequency (MHz) | Frequency (MHz) | Constant
adjustment )
0x31 Sysclk_Adj_Set OXFE 818.3808 204.5952 6393600
OxFF 822.0672 205.5168 6422400
0x00 825.7536 206.4384 5451200
0x01 829.4400 207.3600 6480000
0x02 833.1364 208.2816 6508800
0x5A means enable the picture replacement. If picture replacement is
enabled, when the system executes the command related to image
Picture Repl display, it will first check whether there is a corresponding picture in the
goli]rf? u;%gﬁe 0x32 Picture_Replace_En | ICL file where the replacement picture is stored, and if there is, it will
9 display it, if not, it will display the corresponding picture in the ICL file
specified in location 0x08 of the CFG file.
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0x33 1 ICL_ID The ID of the ICL file that saves the replaced picture, 0x00 means no
replacement (closed).

1. Application instructions
It is used to replace single or multiple pictures, which is convenient for users to customize the application.
2. Function setting

According to the function description of 0x32 and 0x33, the settings are as follows, write Ox5A to 0x32 to enable,
write Ox21 to specify the location at 0x33, and specify the call through the CFG hardware parameter configuration
file. Cancel replace 0x33 write 0x00.

The background picture file of routine No. 32 is 160KB, and only occupies one 256KB Flash subspace. The spare
replacement file is placed at Ox21. If the No. 32 file is 300KB, the spare replacement file needs to be moved back.

3. Backup picture

(1) The ID of the backup picture needs to be the same as that of the original picture. For example, if the ID of the
original image is 00, the backup picture can be named "00" or "00_Replacement".

(2) Replacement means that the buffer loads the ID data of Flash file No. 33 to the LCD display. The data calling
position is different, and the data of No. 32 file is not covered by No. 33 file.

0-11: Font LIB

16MB of memory is divided into 64 individual

12.bin input file 256KB subspaces

13.bin touch file

14.bin display file

22. bin config file -

4. Display effect

Original Replace
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Reserved 0x30 16 Reserved Write 0x00

0x5AA5 means setting the name of SD download folder once, which
0x40 2 SD_Set_En are saved in the screen Flash. It will not be lost after power off.

Character length

SD download file 0x42 1 of download 0x01-0x08
folder name folder name
setting

Up to 8 ASCII characters (only 0-9, a-z, A-Z, -,). Invalid character
0x43 8 Folder name setting will use" DWIN_SET" as the default value, which is effective
after power off and restart.

0x4B 37 Reserved Write 0x00.
Power-on backlight 0x70 1 Configuration enable | 0X5A Start a power-on backlight delay lighting time configuration.
delay lighting
configuration 0x71 Power-on backlight delay start time, the unit is 10ms, the factory
1 Delay enabled ) L
configuration is OxOA.
Undefined 0x72 14 Reserved 0x00

Attention: Users can configure the parameters in the green background of the CFG file as needed, but if you feel
uncertain or need to modify the parameters in the white background, never hesitate to contact customer service.
We are always willing to offer assistance.

(1) CFG file description

W Naming rule: TSLCFG.CFG

Y Meaning: T5LCFG is the identification mark, these 6 characters cannot be modified, .CFG is the suffix indicating the file
format.

y Common naming: T5LCFG landscape.CFG; T5LCFG vertical.CFG; T5LCFG_800480.CFG is the correct naming.
T5L.CFG is the wrong naming.

Y Rationale: 1 word (word) = 2 bytes (byte), 1 byte (byte) = 8 bits (bit). 1 bit corresponds to a function, and the function
has 2 states: off and on.

Z Byte configuration:

Function On OFF | Such as the result of choosing Convert binary to hexadecimal
Function 7 1 0 0 0011 1000 binary conversion is 0x38 in hexadecimal, this
Function 6 1 0 0 value is the parameter configuration written to the
: ding address, and the file will take effect after|
Function5 | 1 0 1 corresponding ’
- ownloadin
Function 4 1 0 1 g
Function 3 1 0 1
Function 2 1 0 0
Function 1 1 0 0
Function 0 1 0 0

Software generation: CFG files can be modified manually or generated by software, DGUS software generation is done in
the following 7 steps.
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DWIN DGUS e
Common ICON Display  Text Show SN el -

5] Lz

— (mrted ) waETesl )( L Domload ) sPorder  )( o )( Movie Toal
-

T5L
System Confizuration Backlizht Sleep
History CRC Touch Sound WAE Address  [16 [2]
Normal/Start Brightness
ICL Address 32 i
©® ot Oon Ooff @0n gt Ratestie [10 B[00 z
Baud Rat 115200 |3
i Slecpiig:Bei ghtness
File 22 Backlight Sleep  Buzzer/Music Play
© Do Not Load @ Load @0t Ot @® Buzzer (O Music [so 3
Touch-sensitive Variable Changes Update Fower—on Display Direction Time to Wake up/10ms
@ Non—auto O Auto ®0° Oso® Ot Oz 5 =
Select the property switch to be changed
r~ DGUS config tool ] : : z : Open CFG
X ) Naming: TSLCFG, suffix .CFG format naming automatically generated
0# word bank generating Pictures conversions WAE Generator
&F Save as ‘ X
DWIN ICL Generator Gray Word Library Generator Config Generator |
— v 4 I >Desktop ‘ v O P Save to CFG
Keyboard Roll Char DGUS Font |
Name(N): |T5L1 crg| v|
[ Config Generator] :Config Generator Type (D: |*.CFG o
PN Save to DWIN-SET folder or desktop New CFG
v Browser (B) Cancel

CFG configuration diagram: the first row is the common configuration, the second row is the LCD configuration, the third row
is the touch configuration, etc. The first line 0x05 address is the most commonly used address.

32



M DWINTechnology
Professional, Creditable, Successful T5 L_ DGUSII Application Development Guide

TSLCFG_tm041_CTP.CFG*
0. 1.2 3 4.5 6

T5|£18.. (..d2.?
27.p? g...ﬁk..
ceeees Bn.7?

=

0000000Ch: 54 35 4C 43 31 38 00 10

00000010h: SA RS 00 03 70 B4 02 DD oc
00000020h: SA 20 06 00 00 00 FE SR 6E UB 88 [ll] F0 OA

8
=
=T
B
=

|r'

For example, CFG file 0x05 parameter configuration:
W For example: set the initial value at power on, automatic upload of touch data; turn on the touch panel audio, turn off
the backlight, and configure the display direction at 0°.

Bit Parameter Value Description
7 CRC check 0 0= close 1=open
6 Buzzer 0 0= buzzer 1= musicplayback
5 Initial value 1 0= close 1=open
4 Data upload 1 0= close 1=open
3 Sound 1 0= close 1=open
2 Backlight 0 0= close 1=open
1 ) - 0
Display direction 00=0° 01=90° 10=180° 11=270°
0 0

1 byte corresponds to 8 bits, and each bit corresponds to two states: on and off. Write 1 to set the
corresponding bit on and 0 to off.

Convert the binary 00111000 to hexadecimal 0x38, write 0x38 to 0x05 address, and download the CFG file to
complete the corresponding configuration.
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X TSLCFG_tm041_CTP.CFG

0 3 2 3 % 5 6 {0 ) &b e d &
00000000h: 54 35 4C 43 31 @8 00 10 20 28 00 1C 64 32 03 E8

00000010n: SA AS 00 03 70 B4 02 00 B4 02 14 02 00 OC OA 00
00000020n: SA 20 06 00 00 00 00 00 00 OO 00 01 0O 00 00 00O

e Ne N
(8]
“
o
v
LA |
.
.
.
.

Y Enable CRC check

CFG file 0x05 address can write 0xB8, 8 bits are configured as 1011 1000, 0x05 position. 7 bits are written 1.

Take reading the version number as an example:

No check Tx (send): 5A A5 04 83 000F 01

Add check Tx (send): 5A A5 06 ED90

Meaning: Ox5A A5 06: The frame header and data length do not need to participate in the verification;
: The part of the instruction that needs to participate in the verification;

0xED90: check value, check format CRC-16

af CRC tool - x

53 000F 01 } Manual input command,
82/83 write/read command + data part

| | | Set reference
BORE
Hi#  [cRC-160tdbus) E 16 ##

fFIFEO | EE
| am [ Ebingn—HHS 0 The high and low bits of some verification tools are reversed.
vi.0 [HBA) g 0600 o Here, when writing instructions, write the verification value
: glg giﬁﬂ%ﬂci{-ﬁﬁ . to 0XED90
- net frameworkZ 0o N

s HEk s o
mg  [OE o
B [ ]

It same for instructions, taking controlling the brightness of the backlight as an example:
No checksum Tx (send): 5A A5 04 82 0082 0A
Add check Tx (send): 5A A5 06 C8FB
Meaning: Ox5A A5 06: The frame header and data length do not need to participate in the verification;
: The instruction part that needs to participate in the verification; the first 0x82 is the write instruction,
and the second 0x0082 is the backlight control address, do not confuse it.
Backlight brightness range 0x00-0x64.
0xC8FB: check value, check format CRC-16.

Setting value of DMG85480C050-03W (Vertical screen at factory) in CFG file at different display direction.

Image Resolution ICL Configuration Value

0° lateral | 854*480 ICL file made by 854*480 image 0x38
90° vertical ‘ 480*854 ICL file made by 480*854 images 0x39
180° lateral ‘ 850*480 ‘ ICL file made by 854*480 images 0x3A
270° vertical ‘ 480*854 ICL file made by 480*854 images 0x3B

(2) CFG 0x0C backlight screensaver configuration
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CFG Address Configuration Value

0x05 ‘ Turn on backlight 0x3C

0x0C Brightness value Range: 0x00-0x64
0x0D Standby brightness value Range: 0x00-0x64
OxOE O0xOF Backlight delay Range: 0x0001-0xFFFF, unit 10ms.

After the backlight standby screen protection is turned on, the first touch on the touch panel will wake up the backlight,

and the second touch will trigger the touch control.

o x|l TSLCFG_tm041_CTP.CFG* |
= 19 3 A R p g g pa 4o g
Z 00000000h: 54 35 4C 43 31 3C 00 10 20 28 00 1C 64 32 03 E§ ; TSLC18.. (..d2.?
7z 00000010h: SA AS 00 03 70 B4 02 D0 B4 02 14 02 00 OC OR 00 ; 22.07R...8.. =~
- - 00000020h: SA 20 06 00 N

(3)Background image location

If the background image file is set to 32. ICL, 0x20 needs to be written at CFG 0x08.

"I TSLCFG_tm041_CTP.CFG*

-3 234 5% ¢ § 9 & b o 4y $
00000000h: 54 35 4C 43 31 38 00 10 20 28 00 1C 64 32 03 E8 ; TSLC18.. (..d2.?
00000010h: 5A AS 00 03 70 B4 02 00 B4 02 14 02 00 OC OA 00 ; Z2.p?.2......
00000020h: SA 20 06 00 00 90 00 00 00 00 00 01 00 00 00 00 ; Z .euvvvsvevnnns

(4) Baud Rate

Baud rate setting value=3225600/baud rate. The maximum value is Ox03FF.
E.g. factory default=115200, baud rate setting value=3225600/ 115200=28=0x1C.

Because the baud rate accounts for OXOA 0x0B 2 bytes, CFG file 0xOA address should be started as 0x001C.
Accordingly, for 9600 baud rate, the settings value is 0x0150.

"] TSLCFG_tm041_CTP.CFG*

0 1 ¢ 3 4 5 6 7 8 9 2 b ¢ d e §
00000000h: 54 35 4C 43 31 38 00 10 20 28 |00 @@ 64 32 03 E8 ; TS5LC18.. (..d2.?

00000010n: S5A AS 00 03 70 B4 02 00 B4 02 14 02 00 OC OA 00 ; Z2.p2.2ccvesun
00000020h: 54 20 06 00 00 00 00 00 00 00 00 01 00 00 00 90 7 Z ..eveencannnea

(5) Display
Display configuration mode and touch configuration mode have been configured at factory. In case of reverse touch/

page sliding or white screen or screen flicker during configuration, you can try to download the factory CFG file.

Write Ox5A at 0x10, Ox11. A5 indicates that 0x12-0x1F parameters will take effect, and 0x00 indicate that they will not

take effect.
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| X TSLCFG_tm041_CTP.CFG*

| e ) T e P A A T - B - SR RV -
00000000h: 54 35 4C 43 31 38 00 10 20 28 00 1C 64 32 03 E8 ; TS5LC1s.
00000010h: 'SA'AS 00 03 70 B4 02 00 B4 02 14 02 00 OC ORA 00 : Z2.D2.2veeens

00000020nh: 5A 20 06 00 00 00 00 00 00 00 00 01 00 00 00 00 ; Z ..cccecancnnnna

0x12-0x1F of CFG file

(6) CTP Sensitivity Setting
Only for capacitive screens to increase the sensitivity of the PMMA or tempered glass modification, 0x20 write Ox5A, that

the configuration of the 0x22 position takes effect, 0x22 with the sensitivity value, the factory default is 0x14, the range
0x0000-0x1F, generally the greater the thickness of the PMMA or tempered glass, the corresponding modified value is

also greater.

X TSLCFG_tm041_CTP.CFG*

@ 1 2 3 4 5 6 7 8 9 a bede f
00000000h: 54 35 4C 43 31 38 00 10 20 28 00 1C 64 32 03 E8 ; TSLCl8.. (..d2.?
00000010h: SA AS 00 03 70 B4 02 00 B4 02 14 02 00 OC OA 00 ; Z2.p?.2......
00000020h: [SB 20 |08 00 00 00 FE SA 6E 0B BS 00 FO OA 00 00 ; Z ....W®n.22..

(7) RTP Sensitivity Setting

The RTP sensitivity setting needs to be upgraded to V60 and above, and the touch screen needs to be
calibrated once. If it has been upgraded, this step can be skipped.

Minimal sensitivity: 0x20 writes Ox5A, 0x21 writes 0x00, 0x22 writes 0x10; the touch feels relatively dull and
a little scratchy.

Maximum sensitivity: 0x20 writes 0x5A, 0x21 writes 0x00, 0x22 writes OxFF; the feeling of touch is relatively
fast and gravity-free.

The feeling is only noticeable when using sliding controls to make touch control more obvious, such as
dragging adjustment, sliding adjustment, sliding gesture to turn the page. The effect of button controls such
as basic touch is not obvious.

The factory value is 0x40, which is the recommended default setting, but can also be set according to actual

needs.

9 1 2 3 ¢4 %5 6 7 8 9 a b e d g ¢
00000000h: 54 35 4C 43 31 38 00 00 20 28 00 08 64 64 FF FF ; TSLC18.. (..dd

00000010h: 00 00 01 16 29 02 01 EO 02 OA 02 01 10 02 00 00 ; ....)ee?cucucnn
00000020nh: SA& 00 40 00 00 00 00 00 00 00 00 00 00 00 00 00 ; Z.@.....ovvvnnnun

36



m DWIN Technology
Professional, Creditable, Successful T5L_ DGUSII Application Development Guide

(8) Buzzer

Buzzer can be configured in the CFG file to adjust and modify the buzzer sound volume and duration.

0x2B in the CFG file determines the sound volume of the buzzer. A larger duty cycle means a louder sound.

0x2D in the CFG file determines touch button buzzer time, unit: 10mS. Factory default is 0xOA.

After configuration, the key accompaniment sound of the touch screen and the buzzer sound controlled by the system
variable interface buzzer serial port command will change accordingly.

Attachment: Description of system variable interface OxAO:

On-chip Flash saves WAE music playback settings:

D7: The segment ID of this playback, 0x00-OxFF; the location of the WAE file is specified by the CFG configuration file or
D2:D1.

D6: The number of playing segments this time, fixed at 0x01, and cleared to zero after DGUS processing; in buzzer mode,
it is the beeping time, and the unit is 8ms.

D5: playback volume, the unit is 1/64; the initial value after power-on is 0x40(100%).

D4: Play status feedback, 0x00=stop, 0x01l=pause, 0x02=playing.

D3: Ox5A indicates that the WAE file is specified by D2:D1, otherwise it is specified by the CFG configuration file.

D2:D1: WAE file location, only valid when D3=0x5A.

DO0: Undefined, write 0x00.

Command example:
5A A5 05 82 00A0 007D; The buzzer sounds for 1 second, 1000ms/8ms=125=007Dh.

5A A5 05 82 00A0 003E; The buzzer sounds for 0.5 seconds, 500ms/8ms=62.5=003Eh.

X/ TSLCFG_tm041_CTP.CFG*

0 1 2 3 4 5 6 7 8 93 a bede f
00000000h: 54 35 4C 43 31 38 00 10 20 28 00 1C €4 32 03 E8 ; TSLC18.. (..d2.?
00000010h: 5A A5 00 03 70 B4 02 00 B4 02 14 02 00 OC OA 00 ; Z2.p2.%......
00000020h: 5A 20 06 00 00 00 FE [SA 6E 0B BS 00 FO OA 00 00 ; Z ....W®n.22..

(9) Power on Initialization variable file 1D

Ox5A at CFG 0x2E indicates that the function is enabled.
Ox2F at CFG 0xOF indicates that the ID of the initialization file is 15, instead of 22.

This feature is useful when you need to make full use of the font space.

x|[ T5.CFG_tm041_CTP.CFG*
' 0 1 2 3 45 6 7

8 2 a b c doea f
00000000R: 54 35 4C 43 31 38 00 10 20 28 00 1C 64 32 03 E8 ; TSLCI8.. (..d2.?
00000010h: SR AS 00 03 70 B4 02 DO B4 02 14 02 00 OC 0A 00 ; Z2.p7%...HE..
00000020h: SA 20 06 0D 00 0D 00 00 00 0O OO 00 OO DO SR OF

(10) SD download folder name

0x5AA5 at CFG 0x40 and 0x41 enables file name rewriting.

0x08 at CFG 0x42 indicates that the folder ID overwritten is 8 bytes in length and ranges from 0x01 to 0x08.
Ox4Aat CFG 0x43 indicates the overwritten folder new name, such as RGZN_SET.

After the configuration file is downloaded, it takes effect after re- power.
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x|l TSLCFG_tm041_CTP.CFG*

0 1. 2 3 4 5 6 7 8 9 a b c d e f
00000ODOh: 54 35 4C 43 31 38 00 10 20 28 00 1C 64 32 03 E8 ; TSLC1S.. (,.d2.?
00000010h: SA AS 00 03 70 B4 02 D0 B4 02 14 02 00 DC 0A 00 ; Z7.p7%...H..
00000020h: SA 20 06 00 00 00 00 00 00 00 00 OO 00 OO SA OF 3
00000030h: 00 00 00 OO OO 0O 00 00 00 00 0O 0O 00 00 00 00 :
00000040h: SAVAS! 08 S2VSTNSANSE SENS3SNSE 00 00 00 00 00 ; Z?RGZN_SET.....

(11) T5L DGUSII touch screen calibration

T5L screen with RTP is designed with automatic error identification and dynamic calibration algorithm, which

can solve the problem of touch offset.

When products are in a strong interference environment, touch drift may occur occasionally. In this case, you

can use the following methods to restore the touch screen to normal functions.

The product calibration methods of T5L TA and DGUS are the same. During the switch between TA instruction set
development mode and DGUS development mode, touch drift may occur occasionally. At this time, it can also

be calibrated as follows.

0x1F Reserved Write Ox00

OxEA= Enable the configuration. It has been configured at the

TP _Set E
0x20 —=EL_En factory. Users do not need to configure it again

Touch panel mode configuration

. 7-4(high 4bit). Select touch panel type:

Ox0*= 4- wire resistive touch panel

Ox1*= GTY1, GTI2T1 or GT2110 Driver IC capacitive touch

panel

0x2*= [LI9BB1H Incell CTP
Ox3*= ILI driver IC capacitive touch panel suchas ILI2117

Cxd*= |LI driver IC capacitive touch panel suchas ILI2130

P %21 1

. TP_Mode
configuration

Ox5*= Betterlife driver IC capacitive touch panel such as BLES25
0xB *= Sili micro driver IC capacitive touch screen such as
G3L1680.

0x7*= Hynitron driver IC capacitive touch screen such as CST340
Ox8*= ILI driver IC capacitive towch screen such as ILIZ31*251*
OxF*= & wire resistive touch panel

. 3 Resistive touch panel calibration: 0= off; 1= on, enabled for
5D card downloading

2-.0 ( low 3bit) Touch panel setting: (Only CTP works)

.2 X coordinate selection: 0= from 0 to Xmax; 1= from Xmax to @]
. 1% coordinate selection; 0= from 0 to¥max; 1=from ¥Ymax to ©;
00X, Y exchange: 0=XY,; 1=YX

Taking the DMG48320C035_03WTR four-wire resistive screen as an example, the first upgrade of the V60 and above

kernel version calibration, the steps are as follows, the V45-V55 version does not upgrade the calibration and skip the
first step:

W Download the V60 kernel program firstd 8 a n d

then downl

oad

the .1 NI f

download this file for V60 and above, just download it once), and skip this step if you have upgraded V60.

Y CEFG file 0x21 writes 0x08.

e

4-wire resistive touch panel Calibr.atior) O0x21 wr?te O0x08
Non calibration 0x21 write 0x00
5-wire resistive touch panel Calibr.atior) Ox21 wr?te OxF8
Non calibration 0x21 write OxFO
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0x08 meaning: the upper touch screen configuration table .7-.4 (high 4bit) indicates the touch screen type,
DMG48320C035_03WTR is a 4-wire resistive screen, so the high 4bit corresponds to choose to write 0. In the same
way, if the 5-wire resistive screen is 4 bits high, choose to write F. Writing 1 to bit3 in the lower 4 bits means turning on
resistive screen touch calibration, and bit2/bit1/bit0 are only valid for capacitive screens, that is, writing 0/1 is OK, and
the lower 4 bits of 4 bits binary 1000 is converted to hexadecimal 8. Therefore, writing 0x08 at address 0x21 is the
standard value, and it is also possible to write a value within the range of 0x08-0xOF at the same time, as long as bit3
writes 1.

You can write 0x00-0x07 without calibration, the default is 0x00, as long as bit3 writes 0 lines.

If you want to calibrate 0x21 for 5-wire resistive screen, you can write OxF8-0xFF, and you cannot calibrate OxFO-0xF7.

0 1 2 3 4 5 6 7 & 9 a b ¢ d e f
00000000h: 54 35 4C 43 31 38 00 00 20 28 00 08 64 64 FF FF ; T5LC18.. (..dd
)

00000010h: 00 00 01 16 29 02 01 EO 02 OA 02 01 10 02 00 00 ; ....).. Descnses
00000020h: SA 08 10 00 00 00 00 00 00 00 00 00 00 00 00 00 ; Z....ovnvvnnnnnn

¥y Download the configuration file, 5-point calibration on the screen.

Use the tip of the pen to apply a little pressure in turn (resistive touch screen pressure sensing, to ensure effective
operation of the operating contacts), click the center of the "ten" cursor on the touch screen in turn, the order is "upper
left corner, upper right corner, lower right corner, lower left corner, and middle". After power on, the calibration is
complete.

(12)0x21 capacitive touch screen configuration mode modification

Capacitive touch screens have no calibration, only touch mode configuration. Misconfiguration can result in no touch or
inaccurate touch.

According to the touch screen configuration table above, there are many different types of capacitive touch screens, that
is, the configuration parameters of different types of screens are different. If you download the configuration file by
mistake and cause no touch or reverse touch, you can download the corresponding model configuration file from the link

below to update.

Take the DMG48480C040_03WTC capacitive screen as an example, writing 0x16 at address 0x21 will result in invalid
touch reverse (download a wrong one), find the factory configuration file of the corresponding model and write 0x10 at
position 0x21 to update (download a correct one). At the same time, the type of touch screen used can be known

according to the high 4bit value.

0 1 2 3 4 5 6 7 8 9 a b ¢ d e f
00000000h: 54 35 4C 43 31 28 00 00 20 28 00 1C 64 00 00 00 ; TSLC1(.. (..d...

00000010h: SA AS 00 OE 08 08 01 EO 08 02 OC 01 EO 06 08 00 ; 2?2....2...2..
00000020nh: SA 20 14 00 00 00 00 00 00 00 00 00 00 00 SA 16 ; Z...cvveveeens Z.

(13)0x71 Power-on backlight delay lighting configuration

Power-on backlight 0x70 1 Configuration enable Ox5A Start a power-on backlight delay lighting time configuration
delay lighting 0 Delay enabled Power-on backlight delay start time, the unit is 10ms, the factory
- : X71 1
configuration configuration is OXOA

0x70 write 0x5A to enable the function,
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Delay 0.1s to light up the LCD screen: 0x71 factory setting OX0A, 0x0A=10, 10x10ms=100ms=0.1s; recommended

factory default value 0.1s.

Delay 2.55s to light up the LCD screen: 0x71 is set to OxFF, OxFF=255, 255x10ms=2550ms=2.55s, 0x71 only occupies

1 byte, and the delay range is 0x00-0xFF.

0 1 2

3 4 5 6 7 8 9 a bede f

00000000h:
00000010h:
00000020h:
00000030h:
00000040h:
00000050h:
00000060h:
00000070h:

54 35 4C
00 00 00
00 00 14
00 00 00
00 00 00
00 00 00
00 00 00
SA FE 00

(14)Display configuration reference

H W

H_S

I
T

31 28 00 10 20 28 00 1C 64 32 00
00 00 00 00 00 00 00 00 00 00 0O
00 00 FE 00 6E 0B B8 00 FO OA 00
00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00

D

64
00 ;

s TSLC1(.. (..

&

oK

HSYNC

DE

D

N

VSYNC
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Table 3.4 reference list of display configuration

Size/ Resolution

Display Screen Configuration Value (HEX Format t)

0x12 | O0x13 | Ox14 | Ox15 Ox16  Ox17 | Ox18 | Ox19| Ox1A 0x1B 0x1C 0x1D | Ox1E | Ox1F
PHS PHS | PHS | PHS | PHS | PHS | PHS | PHS PHS PHS PHS PHS PHS | PHS
2.0_240*320IPS 01 26 0A 14 00 FO 0A 02 02 01 40 02 11 00
2.4 240*320IPS 01 26 0A 14 00 FO 0A 02 02 01 40 02 oD 00
2.4_320%240 01 26 0A 14 00 FO 0A 02 02 01 40 02 05 00
2.8_240*320 (ST7789) 01 26 0A 14 00 FO 0A 02 02 01 40 02 03 00
2.8_240*320B 01 26 0A 14 00 FO 0A 02 02 01 40 02 01 00
3.5_320%240 01 26 0A 14 00 FO 0A 02 02 01 40 02 02 00
3.5_320*480 01 14 0A 04 01 40 0A 02 02 01 EO 02 04 00
3.5_480*640 (ST7796S) 01 0A 10 20 01 40 20 02 03 02 80 02 06 00
3.5_320*480 IPS (1L9488) 01 14 0A 04 01 40 20 02 03 02 80 02 13 00
3.5_480%640 01 0A 10 20 01 EO 20 02 03 02 80 02 13 00
3.5_480*800 IPS(ST7701S) | g 08 04 oc 01 EO 08 04 13 03 20 80 17 00
4.0_480*480 IPS(ST7701S) | g 0E 08 08 0E EO 08 02 oc 01 EO 06 08 00
4.0_480*800 IPS(NT35512) | g 08 08 08 o1 EO 08 04 0A 03 20 0A 09 00
4.0_480"800 IPS(ST7701S) | g 08 08 08 01 EO 08 04 0A 03 20 0A 16 00
4.0_720%720 (IPS Incell) 00 03 70 BE 02 DO B4 02 14 02 DO DC 0A 00
5.0_720*1280(IPS Incell) 00 03 04 14 02 DO 14 02 12 05 00 cs 08 00
s(ﬁs—gsg;g%gf 00 08 08 08 01 EO 08 02 oc 03 56 06 oc 00
5.0_480*854 IPS
(BOE ST7701S) 00 06 20 40 0E 10 40 02 06 03 56 08 14 00
4.3_480*800 IPS
(9701) 00 08 04 oc 01 EO 08 04 13 03 20 08 OE 00
4.3_480*800 IPS
(ST7701S) 00 08 04 oc 01 EO 08 04 13 03 20 0A 15 00
3.0_360*640 IPS 00 0A 20 3c 01 68 20 06 36 02 80 08 OF 00
480%272 01 16 29 02 01 EO 02 0A 02 01 10 02 00 00
640*480 01 08 1E 72 02 58 10 03 20 01 EO 0A 00 00
800*480 01 06 1E 10 03 20 D2 03 14 01 EO oc 00 00
800*600 01 05 1E 10 03 20 D2 03 14 02 58 oc 00 00
1024*600 01 04 AO 88 04 00 18 06 1D 02 58 03 00 00
1024*768 01 04 10 40 04 00 20 04 08 03 00 04 00 00
1280*720 01 03 10 40 05 00 20 08 20 02 DO 20 00 00
1280*800 01 03 10 ic 05 00 10 08 10 03 20 10 00 00
1366*768 01 03 10 20 05 54 20 06 10 03 00 08 00 00
136*768 eDP 00 03 10 20 05 54 20 06 10 03 00 08 10 00
1024*768 VGA 00 03 88 AO 04 00 18 06 1D 03 00 03 00 00
1280*800 VGA 00 03 80 cs 05 00 48 06 16 03 20 03 00 00
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3.3.2.6 T5*.CRC File Format

File identification 0x0000 4 Fixed to 0x43 0x52 0x43 0x10.
CRC result 00004 4 Specify the check position data, and perform the final result of CRC32 check in
sequence.
Reserve 0x0008 7 Write 0x00.
OS core code Ox5A means to perform the CRC check of the OS core code, and the rest means skip
e 0x000F 1
verification the check.
0x0010 2 0x10 = ID of LIB file to be checked; 0x11= Number of files to be checked at the
LIB file check X beginning of this ID, 0x00 means the end of LIB file check.
0x0012 62 The remaining 31 defined positions.

0x50 = the ID of the font file to be checked; 0x51 = the number of files that need to be
checked at the beginning of this ID, 0x00 means the end of the check of the font
0x0050 file.

Font file verification 2 For off- chip NOR Flash, the font size is 256KB.
For off- chip NAND Flash, the font file size is 8 MB; and due to bad blocks, the last file
should not be used or verified.
0x0052 254 The remaining 127 defined positions.
Reserve 0x0150 176 Write 0x00.

The polynomial for CRC32 calculation is X32+X26+X23+X22+X16+X12+X11+X10+X8+X7+X5+X4+X2+X+1.

3.3.2.6 CTPCFG*.CFG capacitive touch screen configuration burning file format

atego Aadre eng De 0
File recognition 0x0000 4 Fixed as 0x43 0x54 0x50 0x53
CTPIC 0x0004 2 0x0001-GT911/GT9110H
PACK_NUM 0x0006 1 Configure the number of packets, 0x01-0x08
Configure the delay time after 1 packet (then configure the next packet), 0x01-0OxFF,
PACK_Delay 0x0007 1 o
the unitis 1ms
Reserved 0x0008 24 Reserved, write 0x00
0x0020 2 The number of registers that need to be configured in this package
Configuration package 1 - - - -
definiti 0x0022 2 The starting register address configured by this package
efinition
0x0024 476 Register data
0x0200 2 The number of registers that need to be configured in this package
Configuration package 2 - - - -
Serin 0x0202 2 The starting register address configured by this package
efinition
0x0204 508 Register data
é é
O0xOEOO0 2 The number of registers that need to be configured in this package
Configuration package 8 - - - ;
definiti 0x0EO02 2 The starting register address configured by this package
efinition
0x0E04 508 Register data
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3.3.3 File Download

Only the folder named as DWIN_ SET can be identified by screens, which should contain all files that need to be

downloaded, such as "13TouchFile","14ShowFile", "22_Config.bin", etc.

When creating a new project, the software will automatically generate a series of files, among which " DWprj. hmi"

is the only editing program that the DGUS software can recognize. This file cannot be renamed or deleted.

Since the T5L screen cannot read JPEG pictures directly, it is necessary to make pictures and icons into ICL files.

The generation process of download files is as follows.

&3 T0uch configuration
;-ﬂl_ucon amimation. jpq

|® 14 Variable configuratio

r

|#] 0 FFHLWAV
L] O_DWIN_ASC.HZK
# 12 HZK.BIN

sf 13 Touch configuration 71!:-\
® 14Touch configuration file bin
® 22 Config.bin
.| 23_GBK24_ HZK
| 32_pictures.icl

.48 icon.icl

# DWINOS_=.bin

# TSL_0S_DGUS2_V10.8IN
® TSL_UIDGUS2_V11.8IN
# TSLCFG_tm041_CTP.CFG

Download files generation diagram
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Chapter 4 Communication Protocol

4.1 UART(UART2)

The system debugging UART2 mode is fixed to 8N1, and the baud rate can be set. The data frame consists of 5 data

blocks.

Data block 1 2

s | 4

s

Definition Frame Header Length Instruction Data CRC Check (optional)
Length 2 1 1 Max.249 2
0x82 Write
Description 0X5AA5 | Including instruction, data and CRC check| 0x83 Read CRC-16(x16+x15+x2+1)
The CRC check on/off is controlled by bit 0x05.7 of the configuration file.
Instruction Unable CRC Check CRC Check

0x83 Read Instruction

Tx: 5AA5 04 83 000F 01

Tx: 5AA5 06 83 000F O1ED 90

0x83 Instruction Response

Rx: 5AA5 06 83 00 OF 01 14 10

Rx: 5AA5 08 83 00 OF 01 14 10 43 FO

0x82 Write Instruction

Tx: 5AA5 05 82 10 00 31 32

Tx: 5AA5 07 82 10 00 31 32 CC 9B

0x82 Instruction Response

Rx: 5AA5 03 82 4F 4B

Rx: 5AA5 05 82 4F 4B A5 EF

0x83 Touch Upload

Rx: 5AAS5 06 83 10 01 01 00 5A

Rx: 5AAS5 08 83 10 01 01 00 5A OE 2C

4.2 UART2 Debug Interface Instructions
The DGUS screen works in a variable-driven mode, and the working mode of the screen and the state of the GUI are

completely controlled by data variables. Therefore, serial port instructions only need to read and write variables, and the
instruction set is very simple, users only need to use 82/83 instructions.

Instruction

Description

0x80

Send:
Register page (0x00-0x08) +register address (0x00-
OxFF) + data written

Specify the address to start writing the data string to the

register.

Answer:
Ox4F 0x4B.

The write instruction is answered.

0x81

Send:

Register page (0x00-0x08) + register address (0x00-
O0xFF) + byte length of the read data (0x01-0xFB)
Answer:

Register page (0x00-0x08) + register address (0x00-
O0xFF) + data length + data

Start reading data from the specified register.

The data is answered.

Instruction example: 5A A5 04 81 00 OA 04 Read 04 bytes of data from OS registers R10~R13 in register page 00.
80 81 Instructions are generally not used by users, and are usually used for debugging access to OS functions. You can refer to the
register table in the OS application guide. OS Registers Register Page IDs (0x00-0x07) and Interface register page 1D (0x08).

0x82

0x83

Send:

Variable space first address (0x0000-OxFFFF) + write
data

Write data string (word data) to variable space starting from the
specified address. Do not write the space reserved by the system.

Answer:

Ox4F 0x4B.

Send:

Variable space first address (0x0000- OxFFFF) + byte
length of the read data(0x01-0x7D)

Write instruction answer.

Read word data of the specified length from the specified address of

the variable space.
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Answer:
Variable space first address + byte length of the The data is answered.
variable data + the read variable data

Write curve buffer data.
CH_Mode defines the order in which the channels of subsequent
data are arranged.

Each bit (bit) of CH_ Mode corresponds to 1 channel.
CH_Mode.0 corresponds to channel 0, .7 to channel 7.
The corresponding position 1 indicates the presence of the

Send: corresponding channel data.
CH_Mode (Byte) +DATAO (Word) + é + DAT An The corresponding position 0 indicates that the corresponding
0x84 channel data does not exist.

Answer: hel h I ;

The low channel data comes first.
X4F 0x4B

0 0 For example, CH_ Mode=0x83 (10000011B) means that the
subsequent data
(channel 0 + channel 1 + channel 7) + ... + (channel O+channel 1+
channel 7).
(channel 0 + channel 1 + channel 7).
The curve buffer is defined in the 0x1000 - Ox4FFF variable storage
space, 2K Words per curve.

Send: Write data to the variable space from the specified double word

Variable space double word first address address. . . .

(0x000000 -0X00FFFF) + data written The accesgble variable space is 256 Kbytes

0x86 Do not write the system reserved space.
Answer: o .
swe Write instruction answer.
Ox4F 0x4B
Send:

Read specified length double- word data from the variable space
specified double word address.
The accessible variable space is 256 Kbytes.

Variable  space double word first address
(0x000000-0x00FFFF) +read data double word length

0x87

Answer:
Variable space double word first address+ variable data | The data is answered.
double- word length+ the read variable data

Note: DGUS Il has replaced common hardware-related operating registers with system variable address interface
access instructions. The space reserved by the system does not need to be accessed.

The register pages are defined as follows.

Register Page ID Definition Description
0x00-0x07 Data register 256 per group, R0O-R255
. DRO -DR255. For details, please refer to "DWIN OS Development Guide based
0x08 Interface register i . - o
on T5" 3.4 Interface register definition description.

T5L supports ED4 USB downloader to communicate with DGUS screen through SD card interface. The virtual serial port mode
of the downloader to communicate on the PC side is 8N1, and the baud rate is fixed at 8Mbps. When the PC-side software is
processing, it must receive the ED4 response before sending a new data frame. Each data frame can read and write up to
128KB of data.
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4.2.1 Write variable memory instruction (0x82)

Here, takes writing the value 2 to the variable address of 1000 as an example:

5A A5 05 82 1000 0002

5A A5 means: frame header

05 means: data length

82 means: write variable memory instruction

1000 means: variable address (two bytes)

0002 means: data 2 (two bytes)

Explanation: assign a value of 2 to address 0000 through the command, and the display on the screen shows that the data
variable is of integer type 2.

Note: The address of the DGUS screen reading and writing variables can be regarded as the starting address: for example,
the effect of the following a and b commands is equal to c.

a: 5AAS5 05 82 1001 000A
b: 5AA5 05 82 1002 000B
c: 5AA5 07 82 1001 O00A 000B

4.2.2 Read variable memory command (0x83)

Here is an example of reading the value in the variable address of 1000 (assuming the current value is 2):
5A A5 04 83 1000 01

5A A5 means: frame header

04 means: data length

83 means: read data storage area command

1000 means: variable address (two bytes)

01 means: read 1 word length from address 1000, the maximum allowable length of data instruction is Ox7C

After reading, the screen will return a read response to the serial port:
5A A5 06 83 1000 01 0002

5A A5 means: frame header

06 means: data length

83 means: read variable memory instruction

1000 means: variable address (two bytes)

01 means: read 1 word length data from address 1000

00 02 means: the data value in address 1000 is 2

4.2.3 Touch the key to return to the serial port data (0x83)

Here, take the return variable address 0x1001 and key value 0x0002 as an example:
5A A5 06 83 1001 01 0002

5A A5 means: frame header

06 means: data length

83 means: read variable memory instruction

1001 means: variable address (two bytes)

01 means: 1 word length data

00 02 means: key value 0002
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Button return (non-basic touch) can be sent through the serial port after the system configuration CFG file configures data
upload.

Upload protocol format: (key return address 1001 key value 000A) 5A A5 06 83 1001 01 000A

After pressing the return button, the value screen in this address will not be automatically cleared.

For RS485 half-duplex communication, you can use the 5A A5 04 83 10 01 01 read command to read the key value, and the
response format of the read command is consistent with the touch upload format.

RS485 adopts half-duplex communication mode, so do not receive data and send data at the same time.

4.2.4 Virtual UART

(ED4 USB downloader, communicating with DGUS screen via SD card interface)
The PC side ED4 USB downloader communication mode is 8N1, with a fixed baud rate of 8 Mbps, and each data

frame consists of 4 data blocks.

Interface table:

Data block 1 P 3 4

Definition Frame Header Length instruction Data
Length 2 3 1 N
Description 0x5AA5 Including instruction and,data| 0x82/0x83
Sample(no parity)  5A A5 00 00 05 83 00100004
Instruction ‘ Data ‘ Description ‘
Send: Write data string (word data) to variable space starting from the
Variable space first address (0x0000- OXFFFF) + specified address. Do not write the space reserved by the system.
0x82 written data

g‘)r:z\":ve(;x 4B. Write instruction answer.
Send:

Read word data of the specified length from the specified address of

Variable space first address (0x0000-OxFFFF) + byte the variable space.

length of the read data (0x01-0x7D)

0x83 Answer:

Variable space first address + byte length of the The data is answered.
variable data + the read variable data

The PC software must receive an ED4 response before sending a new data frame, and each data frame can
read and write up to 128 KB of data.
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Chapter 5 System Variable Interface

5.1 System Variable Interface

System variable address range: 0x0000-0x0FFF.

Definition Description

0x00 Reserved 4 Undefined

Write OX55AA 5AAS5 to reset the T5L CPU once.

0x04 System_ Reset W 2 Eg. 5A A5 07 82 00 04 55 AA 5A A5
Reset T5L, clear all data, that is equivalent to power off.

D3: write OX5A to enable DWIN OS program once (write into on-chip Nor
Flash). clear after CPU operation.
D2: File type
0x10: must be DWIN OS program from 0x1000, update 28KB at every
time.

0x06 0S_Update_CMD w 2 0xA5: 8051 code, update 64KB at every time.

D1: 0: Start address of SRAM to save/ update program to. It must be even.
E.g. This instruction is used for downloading and updating the user OS

program. " DWIN OS Builder" PC software has integrated the function of
downloading the OS. bin file into the screen through UART 2 after compilation.

D7: Operating mode: Ox5A=read OxA5=write. Clear after operation.

D6:4: head address of Nor Flash. It must be even. 0x000000-0x03: FFFE,
25 KWords.

D3:2: head address of data variable space. It must be even.

D1:0: Data length to read/write. Must be even.

E.g.

(1) Write the data 0x12345678 to the variable storage space 0x1002: 5A
A5 07 821002 12 34 56 78

(2) Store 2-word data of variable storage space 0x1002 address into Nor

0x08 MOIRL LRSI R W 4 Flash database header address 0x000002:

CMD
5A A5 0B 82 0008 A500 0002 1002 0002

(3) Read data from Nor Flash database 0x00 0002 to variable storage
space address 0x2000:

5A A5 0B 82 0008 5A00 0002 2000 0002.

After reading and storing the database with OS, it is necessary to judge whether
the D7 address has been automatically cleared. If the D7 address has not been
cleared, no operation will be carried out until it is cleared for other operations.
Otherwise, logic disorder will occur.

If the serial port is used for instruction reading and storage operation,

other instructions can be sent after appropriate delay.
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D3: Write Ox5A to configure the UART2 baud rate once; change it to OXA5 after
OS core processing.

D2: serial port mode, bit definition.

.7 CRC check, 1=on, 0=0ff.

.6-.0 Reserved, write 0.

D1:D0: Baud rate configuration value, D1:D0=CPU main frequency/(64*set baud
rate).

1. Application instructions
Baud rate and frame CRC switches for real-time modification of UART2.

2. Instruction example

Configuration value:

206.4384MHz*1000000=206438400Hz

9600 baud rate configuration value: 206438400/(64*9600)=336=0x0150
115200 Baud rate configuration value: 206438400/(64*115200)=28=0x001C

(1) The baud rate is modified, and the CRC is not modified (closed)

W Change the baud rate from 115200 to 9600

Send: 5AA5 07 82 000C 5A00 0150

After the modification, you can send a command to read the version number. If
the correct version number is returned, the modification is successful. After the
baud rate is modified on the screen,

The baud rate of the sending end also needs to be modified.

Read version number: 5AA5 04 83 000F 01 (0x01 refers to reading the interface
address of 0x000F, and returns the address in 0x0O00F

1 word length version number data stored on the face. )

Return: 5AA5 06 83 000F 01 63 22 (response to the command above, the high
byte 0x63 is the GUI version number,

The low byte 0x22 is the DWIN OS software version number, and the program
version ID will be updated. The data returned here is for reference only. )

¥ Change the 9600 baud rate above to 115200
Send: 5AA5 07 82 000C 5A00 001C (the above has been modified, the baud
rate of the sending end needs to be 9600)
Read version number: 5AA5 04 83 000F 01 (the baud rate of the sending end
must be 115200)
0x0C  UART2 configuration W Return: 5AA5 06 83 000F 01 63 22

(2) The baud rate is not modified, but the CRC is modified

W Enable CRC: 5AA5 05 82 000C 5A80

Read version number: 5AA5 06 83 000F 01 ED90 (OXED90 is CRC16 check,

see section 4.2.4)

Return: 5AA5 08 83 000F 01 63 22 E5D5

¥ Close CRC: 5AA5 07 82 000C 5A00 A6BD

Read version number: 5AA5 04 83 000F 01

Return: 5AA5 06 83 000F 01 63 22

(3) Baud rate modification + CRC modification

W Change the baud rate from 115200 to 9600, and enable CRC:

Send: 5AA5 07 82 000C 5A80 0150

Read version number: 5AA5 06 83 000F 01 ED9O0 (the baud rate of the sending
end must be 9600)

Return: 5AA5 08 83 000F 01 63 22 E5D5

¥ Change the 9600 baud rate above to 115200, close CRC

Send: 5AA5 09 82 000C 5A00 001C BA18 (the above has been modified, the
baud rate of the sending end needs to be 9600)

Read version number: 5AA5 04 83 000F 01 (the baud rate of the sending end
must be 115200)

Return: 5AA5 06 83 000F 01 63 22

3. Function setting

(1) CRC check

Set the factory baud rate to 115200, CRC is off, and the return value of the
above version number is tested under the V63 GUI version and V22 DWIN OS
version. After the program is updated, the return version number data is
modified, and the check value will also be modified.

(2) Touch settings

It can be set through the pop-up menu, data entry, and key value return. After
setting the value, you need to write Ox5A to the high byte of 0x000C to write the
address.

When using the key value return to check the high byte, the low byte of the
return key value is stored in the high byte address (VP_H) of the VP address.
(3) The set value will not be saved when power off.
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Application software version. ~ =0x00, D2=CTP driver software version, D1
means GUI software version, DO means DWIN OS software version.

Eg.
Send: 5A A5 04 83 000F 01

Return: 5A A5 06 83 000F 01 6121 (61 is GUI software version, 21 is DWIN
OS software version)

Send: 5A A5 04 43 000E 02
Return: 5A A5 08 83 000E 02 416121

Application:
(1) When using a display terminal, due to the control system, display terminal

start time inconsistent (depending on the user' s power supply capacity and
electricity rate), to ensure that the control system of a start sending data display
terminal received correctly and carry out the corresponding functions and
instructions, so need to confirm whether the display terminal has the normal
operation, the user can be identified by this directive;

(2) In the process of debugging need to know whether the system version,
configuration and so on is correct, you can also send this instruction to  read.
(3) The transmission and response of this instruction is often used to verify

that the communication between the computer serial port and the serial screen is

normal.

D7=Year (0-0x63) D6=Month(0-0x0C), D5=Day(0-0x1F), D4=Week(0-0x6),
D3 =Hour(0-0x17), D2=Minute(0-0x3B), D1=Second(0-0x3B),

DO Undefined. Data format is HEX.

Without RTC on hardware, user can write  RTC data.

E.g.

Write: 5A A5 0B 82 0010 13 OA 01 00 0B 0C 0D 00

Text RTC display 2019-10-01 11:12:13 SUN,

The first two digits of the year are automatically identified;

The week is displayed in English, and the system will convert automatically.
Read: 5A A5 04 83 00 1004
Answer: 5A A5 0C 83 00 10 04 13 0A 01 00 OB OC 0D 00

Display current page ID. Read only.

E.g.

Read: 5A A5 04 83 0014 01
Answer: 5A A5 06 83 00 14 01 0007 (0007 is page 07)

GUI status feedback: 0x0000=free, 0x0001=processing 13.bin and 14.bin.

The operation state feedback is in millisecond unit level, which is generally
applied in special cases. The user can judge whether the GUI kernel is

occupied by the DWIN - OS program.

D7: Ox5A= touch panel data is updated. Others= touch panel coordinates not
updated

After reading the da&xsA asamarle Asdosgeas the a n
user does not touch, the mark will not be updated
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Ox1A-0x30 Reserved
0x31 LED_ Now
ADO-AD7
0x32 Instantaneous
value
0x3A-0x79 Reserved
Ox7A LCD_HOR
0x7B LCD_VER
OX7C-0X7F Reserved
0x80

System_ Config

R/W

23
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D6: touch panel status. 0x00=release, 0x01=first press, 0x02=lift,
0x03 =pressing

D5:D4=X coordinate

D3:D2=Y coordinate

D1:D0=0x0000.

E.g.

Read: 5A A5 04 83 001603

Answer: 5A A5 0A 83 00 16 03 5A 02 02 55 00 E5

Read the coordinates of the touch

Write: 5A A5 05 82 0016 0000 reset touch panel data update mark.
Usually, DWIN OS program can be used to deal with the judgment of
touch, long press, short press and other operations.

Undefined

D1: 0x5A: backlight brightness value, ADO-AD7 instant value is updated.
DO: current backlight brightness value, 0x00-0x64.

E.g.

Read: 5A A5 04 83 003101

Answer: 5A A5 06 83 00 31 01 5A 64

Instantaneous value of ADO-AD7, 1 word per AD. The resolution is set by
CFG file 0x06.2.
12bit mode: voltage=AD value*3300/4095mV.

16bit mode: voltage=AD value*3300/65520mV.

Undefined

Horizontal resolution of the screen

E.g.

Read: 5AA5 04 83 007A 01

Answer: 5A A5 06 83 00 7A 01 01 EO (OxO1EO is horizontal resolution)

Vertical resolution of the screen

E.g.

Read: 5AA5 04 83 007B 01

Answer: 5A A5 06 83 00 7B 01 01 10 (0Ox0110 is vertical resolution)

Undefined

D3: Ox5A = enable the parameter configuration once, clear after operation.
: touch panel sensitivity configuration value, read only.

D1: touch panel mode configuration value, read only.

DO: system status setting.

7: Serial port CRC check 0=off 1=on, read only.

6: Reserved, write 0.

5: Power on load 22 file to initialize variable space. 1=load O=unload,

read only.

4: Variable automatic upload setting 1= on, 0= off, read and write.

3: Touch panel audio control 1= on 0= off, read and write.

2: Touch panel backlight standby control 1= on 0= off, read and write.
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1. O: display direction 00 =0 $01 =90 $ 10 =180 °,11 = 270 $ read and

write.

E.g.
Read: 5A A5 04 83 0080 02

Answer: 5A A5 08 83 00 80 02 00 14 1038

Read instructions are typically used to view the screen. CFG configuration.
DO can change the configuration. CFG file 0 x05 address, for example, the
next two instruction are on the corresponding .4 =1 .5 =1, TP sound control off
or on, can be applied to the touch button of the buzzer émute" function. Note:
write instruction is not saved after power off.

Write: 5A A5 07 82 0080 5A 00 00 30

Write: 5A A5 07 82 0080 5A 00 00 38

Set standby backlight.

D3 = Turn on brightness, 0x00-0x64; When backlight standby control is off,
D3 is the brightness adjustment interface.

D2= Turn off brightness, 0x00-0x64; D1:0=open time /10 ms.

E.g.

1. When CFG address 0x05 is configured to turn on backlight standby

control of touch panel:

5A A5 07 82 0082 6432 03E8, 10 seconds after the screen backlight

automatically reduced to 0x32 brightness.

5A A507 82 0082 2020 ****_direct instruction control backlight brightness 0x20
0x82 LED_Config 2 brightness, and backlight screen saver brightness is consistent with standby.

Note: the first physical touch on the touch panel after a certain period of time is to

wake up the backlight function of the screen saver. Even if the brightness is the

same as the setting value of standby brightness, additional first awakening touch

and click operation” is still needed after a certain period of time.

2. When CFG address 0x05 is configured with backlight standby control over

touch panel:

5A A5 05 82 0082 0A**, direct instruction control backlight brightness is 0x0A

brightness.

D3: 0x5A= enable page operation once, The CPU is cleared after processing.
D2: Processing Mode.

0x01=page switch (Display the image specified in the image storage area to
the current background page).
0x02=This mode is reserved and not supported.
0x84 PIC_Set R/W 2 Instruction example:
5A A5 07 82 0084 5A01 0001, display the 01 serial number picture under the
background picture ICL file (if the serial number picture ID of the sent

instruction does not exist, the instruction operation judgment will not take effect.)
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D3=write Ox5A to enable PWMO setting once, The CPU is cleared after

processing.

D2= frequency division coefficient

D1:D0=PWMO precision
PWMO carrier frequency=825.753 6 MHz/(frequency division coefficient
PWMO precision).

Eg.

Ox86 PWMO_Set R/W ) 1. Write 0x0086 variable configuration 100 KHz
X
R/W The division factor is set to 1, upper limit value=825.7536MHz/0. 1MHz=8

258 (0x2042).

Write data 5A 01 20 42 to the variable of 0x0088, output 13bit resolution,
100 KHz carrier PWM.

2. Write 0 x0093 variable to control the output duty ratio of PWMO Write
value = high level ratio * upper limit value

For example, 10%, write value is 10% * 8258= 826(0x033A)

D3= 0x5A starts a PWML1 setting, and the CPU clears it after processing. D2 =
frequency division coefficient D1:D0 = PWML1 precision PWM1 carrier frequency=
825.7536 MHz/ (frequency division coefficient* PWM1 precision).
1. Write 0x0088 variable to configure 100 KHz.
The frequency division coefficient is 1, the upper
limit=825.7536MHz/0. 1MHz=8258 (0x2042)

0x88 PWM1_Set R/W 2 So, write data 5A 01 20 42 to 0x0088 variable, output PWM with 13bit
resolution and 100 KHz carrier.
2. Write the 0x0093 variable to control the output duty cycle of PWM1 as
needed.
Write value = high level ratio * upper limit value.
For example, 10%, write 10%*8258=826 (0x033A).

0x8A-0x91 Reserved 10 Undefined
0x92 PWMO_ Out R/W 1 D1: DO= PWMO output high level width, 0x0000- PWMO precision.

0x93 PWM1_Out R/W 1 D1: DO= PWML1 output high level width, 0x0000- PWM1 precision.

0x94-0x9B Reserved 9 Undefined
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D7:D6=write 0X5AA5 to enable RTC setting once;

D5:D0=year, month, day, hour, minute, second, all in HEX format.

Need hardware RTC support.

0X9C T5 RTC entry: RTC rewriting occupies 4 addresses in total: 009C,
009D, 009E, and 009F. 009C write 5AA5

Start the RTC setting, the high and low bytes of 009D correspond to the year
and month, the high and low bytes of 009 E correspond to the date and time,
and the high and low bytes of 009F are paired

Should be seconds.

0x9C RTC_Set W 4 W The key value is returned, the address is set to 009C, and the key value is

set to 5AASL. Press the "Save Settings" button.

Y Data variable entry, address 009D, variable type set variable pointer high byte,
do a quantity variable display, address 009D, variable type set VP high byte; high
byte change year. Data variable entry, address 009D, variable type set variable
pointer low byte, make a quantity variable display, address 009D, variable type
VP low byte; low byte changes month. Day, hour, minute, second, and repeat in
turn into a high and low byte down to copy the arrangement, a total of six entry six
display control key single entry operation, click w k ey fASave SHtkayi

value can change the time.

The on-chip Flash saves WAE music playback settings:

D7: indicates the segment ID of this playback, 0x00 - OxFF. The WAE file location
is specified by the CFG configuration file or D2: D1.

D6: Number of playing segments, fixed at 0x01, cleared after DGUS processing;

In buzzer mode, the unit is 8 ms.
D5: Playback volume, unit:1/64; The initial power- on value is 0x40 (100%).
D4: Playback status feedback, 0x00=stop, 0x01=pause, 0x02=playback.

WAE D3: 0x5A means that the WAE file is specified by D2:D1 and vice versa by the
Music_Play_ Set R/IW 4 CFG profile.

OxAO0

D2: D1: WAE file location, valid only when D3=0x5A.
DO0: Undefined, write 0x00

Example buzzer control instructions:
5 A A5 05 82 00A0 007D

The buzzer beeps for 1 second.
WAE music playback setting:

1. WAE file save location setting
W Set the save location of the .wae file by modifying the parameters of the
0x07 address of the CFG file.

For example: 26.wae corresponds to the 0x07 position of the CFG file, write

Ox1A.
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Y Configure the parameter modification of the 0x05 address of the CFG file.
For example: write 0x7C to the 0x05 position, and the .6 bit enables music
playback. (.6: Buzzer/ music play selection, 0= buzzer 1= musicplay.)

¥ Instruction format: 5A A5 07 82 00A0 03 01 40 00 Play music with ID 03

in wae file, play segment 1 segment, volume is 100%, DO: feedback is read only,
write instruction can write 00 without definition.

OxA4-0xA9 Reserved 8 Undefined
Update 16Mbytes of external memory content based on 32Kbyes blocks.
D11: Ox5A= enable external memory operation, clear after operation.

D10: Operation mode

D10=0x01, read 16 MB SPI NOR FLASH data
D9: font library ID, 0x10-0x1F, 256Kbytes per font library, maximum 4Mbytes
D8:D6: the starting address of data in the font library is defined according
to the Word, 0x0000-0xOFFFF
D5: D4: The first address of the read data variable space, which must be
even.
D3: D2: The length of the data read, defined according to the Word, must be
even.
D1:DO: undefined, write 0x00.
External 16 For D10=0x02 write 32 Kbytes data block into 16 MB SPI NOR FLASH.
OxAA Mbytes FLASH RIW 6 D9: D8: 32Kybtes memory block address, 0x0000-0x01FF, correspond to
write operation 16 Mbytes memory.
D7: D6: The first address of the update data stored in the data variable
space must be even.
D5: D4: After the completion of this operation, the time of delay waiting for
the next write operation, unit:1 ms.
DGUS refresh will stop during the delay wait to prevent errors caused by
incomplete updates.
D3:D0: Undefined, write 0x00.
D10=0x03, font copy
D9:D8: Source font ID, 0x0000-0x001F, 256Kbytes per font library, max 4
Mbytes.
D7:D6: Target font ID, 0x0000-0x003F.
D5-D4: Number of font to copy, 0x0000-0x0010.
D3:D0: Undefined, write 0x00.

D10=0x04, D10=0x04, write multiple 4KB data blocks to NAND FLASH

(NAND Flash must be externally expanded).
D9: D6: The starting address of the NAND Flash to be written, the lower

12 bits are 0 (4KB alignment).

If the lower 18 bits of the starting address are all Os, the T5L will first
erase the 256 KB block before writing.

D5: D4: The write data is stored in the first address of the data variable
space, which must be an even number.

D3: Number of 4KB blocks written, 0x01-0x10.

D2: DO: undefined, write 0x00.
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D10=0x05, 32-bit CRC check of NAND Flash data (NAND Flash must

be externally expanded).

D9: D6: NAND source address, 0x0000:0000-0x1FFF:F000, the lower 12
bits are 0 (4 KB alignment).

D5: D4: The number of 4KB data blocks to be checked, 0x0001-0x8000,

the maximum is 128 Mbytes.

D3: DO: 32- bit CRC check return value, the CRC check polynomial is the
same as the SD download CRC check.

D10=0x06, NAND Flash Copy (NAND Flash must be externally expanded).
D9:D6: NAND source address, 0x0000:0000-0x1FFF:F000, the lower 12bits
are 0 (4KB alignment).

D5:D4: Target font ID, 0x0000-0x00FF.

0x00-0xBF is SPI NOR Flash, the size of a single font is 256 Kbytes;
0x0CO0-0xFF are SPI NAND Flash, and the size of a single font is 8 Mbytes.
D3: D2: the number of fonts to be copied.

D1:DO0: undefined, write 0x00.

If the copy is accidentally interrupted by power failure, it will automatically
continue until it is completed when the power is restarted.

Example 1: OxAA 02 mode serial port update 32.ICL file

Based on the standard 16MB Flash, update 32.ICL with a size of 4.17KB and
the first address of the data variable space (RAM) 0x8000

1. Based on the 32Kbytes data block, calculate the start position of the ICL data
packet.

11O O OO 15 IO T A 0 110 T D O A 115 0 0 O A 0

The 16MB memory can be divided into 64 256KB memories, that is, the range
of 0-63 (32.ICL is divided according to this); it can also be divided into 512
32KB memories.

One 16MB Flash block: 16*1024/32=512 (unit conversion, 1MB=1024KB), that
is, the range is: 0x0000-0x01FF (0-511);

Four 16MB Flash blocks: 16*4*1024/32=2048, that is, the range is: 0x0000-
Ox07FF (0-2047).

Update 32.ICL to calculate the start ID according to the 32KB data block sent:
32*256/32=256=0x0100, that is, the first data packet of 32.ICL is placed at
0x0100.

2. Write the 32.ICL data into the first address of the variable space (RAM)
0x8000 for temporary storage.

One 32KB occupied RAM address calculation: 32*1024/2=16384
(word)=0x4000 (word); (1kB=1024bytes, 2bytes=1 word, conversion

between decimal and hexadecimal).
0x8000+0x4000=0xC000; (RAM range is 0x0000-0xFFFF)

The above is a 32KB data block occupying the address range of 0x8000-
0xCO000 (the temporary storage address should not be used for other

purposes, otherwise the data will be modified).
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Since an instruction does not exceed 255 bytes at most, and the data part
does not exceed 249 bytes, 240 bytes is used as the length of the data part

(easy to calculate).

The 32KB data packet is divided into N instructions: 32*1024/240=136.5

(32KB data conversion, a total of 137 instructions)

The 4.17KB data packet is divided into N instructions: 4.17*1024/240=17.8

(4.17KB data conversion, a total of 18 instructions)
Interval address calculation for each instruction: 240/2=120=0x78

(1 variable address=2 bytes, add 0x78 to the start address of each

instruction)

3. The starting address of 18 instructions in a 17KB packet is as follows:
0x8000 0x8078
0x80F0 0x8168
0x81E0 0x8258
0x82D0 0x8348
0x83C0 0x8438
0x84B0 0x8528
0x85A0 0x8618
0x8690 0x8708
0x8780 0x87F8

Attached picture 32. The ICL command is as follows (choose a solid color
image, the amount of data will be small, and the same part of the data can

be copied):

Article 1

0000h-00efh (240 bytes, 240=00f0h, next address starts at 00fOh, 15 lines

of data in UE):

5A A5 F3 82 80 00 44 47 55 53 5F 33 FB 29 00 00 10 A8 04 00 00 00 00 00
00 14 01 EO 01 EO 02 72 00 00 OE 20 FF D8 FF EO 00 10 4A 46 49 46 00 01
01 01 00 60 00 60 00 00 FF DB 00 43 00 03 02 02 03 02 02 03 03 03 03 04
03 03 04 05 08 05 05 04 04 05 OA 07 07 06 08 OC OA OC OC 0B OA 0B 0B
0D OE 12 100D OE 11 OEOB OB 10 16 10 11 13 14 15 15 15 0C OF 17 18 16
14 18 12 14 15 14 FF DB 00 43 01 03 04 04 05 04 05 09 05 05 09 14 OD 0B
0D 14 141414141414 14141414141414141414 14141414 14 14
1414 1414141414141414 141414 141414141414 14 14 14 14 14
14 1414 FF C0O 00 11 08 01 EO 01 E0 03 01 22 00 02 11 01 03 11 01 FF C4
00 1F 00 00 01 05 01 01 01 01 01 01 00 00 00 00 00 00 00 00 01 02 03 04

05 06 07 08 09 OA 0B
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Article 2

00fOh-01dfh (240*2=480 bytes, 480=01e0h, the next address starts from
01eOh):

5A A5 F3 82 80 78 FF C4 00 B5 10 00 02 01 03 03 02 04 03 05 05 04 04 00
00017D 0102030004 1105122131410613516107 2271143281
91 A1082342B1C11552D1F02433627282090A1617 1819 1A 25
26 27 28 29 2A 34 35 36 37 38 39 3A 43 44 45 46 47 48 49 4A 53 54 55 56
57 58 59 5A 63 64 65 66 67 68 69 6A 73 74 75 76 77 78 79 7A 83 84 85 86
87 88 89 8A 92 93 94 95 96 97 98 99 9A A2 A3 A4 A5 A6 A7 A8 A9 AA B2
B3 B4 B5 B6 B7 B8 BO BA C2 C3C4 C5C6 C7 C8 C9 CA D2 D3 D4 D5 D6
D7 D8 D9 DAE1E2 E3E4E5E6 E7 EBE9 EAF1 F2F3 F4 F5 F6 F7 F8 F9
FAFF C4 00 1F 01 0003 01 01 01 01 01 01 01 01 01 00 0O 00 00 00 00 01
02 03 04 05 06 07 08 09 OA OB FF C4 00 B5 11 00 02 01 02 04 04 03 04 07
0504 04 00 01 02 77 00 01 02

Article 3

01e0h-02cfh (240*3=720 bytes, 720=02d0h, next address starts at 02d0h):
5AA5F38280F0031104052131061241510761711322328108
144291 A1 B1C109233352F0156272D10A 162434 E125F117
18 19 1A 26 27 28 29 2A 35 36 37 38 39 3A 43 44 45 46 47 48 49 4A 53 54
55 56 57 58 59 5A 63 64 65 66 67 68 69 6A 73 74 7576 77 78 79 7A 82 83
84 85 86 87 88 89 8A 92 93 94 95 96 97 98 99 9A A2 A3 A4 A5 A6 A7 A8
A9 AA B2 B3 B4 B5 B6 B7 B8 B9 BA C2 C3 C4 C5 C6 C7 C8 C9 CA D2 D3
D4 D5 D6 D7 D8 D9 DA E2 E3 E4 E5 E6 E7 E8 E9 EA F2 F3 F4 F5 F6 F7
F8 F9 FA FF DA 00 OF 03 01 00 02 11 03 11 00 3F 00 00 00 00 B1 45 14
57 F5 D9 F8 50 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14
0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14
00 51 45 14 00 51 45 14 00 51 45 14 00

Article 4

02d0h-03bfh (240*4=960 bytes, 960=03c0h, next address starts at 03cOh):
5A A5 F3 82 81 68 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00

Article 5

03c0h-04afh (240*5=1200 bytes, 1200=04b0h, next address starts at
04b0h):

5A A5 F3 82 81 EO 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
140051 451400514514005145140051 45140051 4514005145
140051 4514005145140051 45140051 45140051 4514005145
14 005145140051 45140051 45140051 45140051 4514005145
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
140051 4514005145140051 45140051 45140051 4514005145
14 0051 45 14 00

Article 6

04b0h-059fh (240*6=1440 bytes, 1440=05a0h, next address starts at
05a0h):

5A A5 F3 82 82 58 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 005145140051 45140051 45140051 45140051 4514005145
14 005145140051 45140051 45140051 45140051 4514005145
140051 4514005145140051 45140051 45140051 4514005145
140051 4514005145140051 45140051 45140051 4514005145
14 0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 0051 45 14 00
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Article 7

05a0h-068fh (240*7=1680 bytes, 1680=0690h, next address starts at
0690h):

5A A5 F3 82 82 DO 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 0051 45 14 0051 45 14 0051 45 14 00 51 45 14 00 51 45 14 00 51 45
14 0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 0051 45 14 0051 45 14 0051 45 14 00 51 45 14 00 51 45 14 00 51 45
14 0051 45 14 0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 0051 45 14 0051 45 14 0051 45 14 00 51 45 14 00 51 45 14 00 51 45
14 0051 45 14 0051 45 14 0051 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00

Article 8

0690h-077fh (240*8=1920 bytes, 1920=0780h, next address starts at
0780h):

5A A5 F3 82 83 48 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 0051 45 14 0051 4514 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00

Article 9

0780h-086fh (240*9=2160 bytes, 2160=0870h, next address starts at
0870h):

5A A5 F3 82 83 C0O 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 4514 00 51 4514 0051 4514 0051 4514 0051 45 14 00 51 45
14 00 51 45 14 00 51 4514 0051 4514 0051 45 14 00 51 45 14 00 51 45
14 00 51 4514 0051 4514 0051 4514 0051 45 14 0051 45 14 00 51 45
14 00 51 45 14 00 51 4514 0051 4514 0051 4514 0051 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00

Article 10

0870h-095fh (240*10=2400 bytes, 2400=0960h, next address starts from
0960h):

5A A5 F3 82 84 38 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 0051 45 14 0051 45 14 0051 45 14 00 51 45 14 00 51 45 14 00 51 45
14 0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 0051 45 14 0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00

Article 11
0960h-0a4fh(240*11=2640bytes’ 2640=0a50h" next address starts at
0a50h ): 5A A5 F3 82 84 BO 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14
00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14
00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14
00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14
00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14
00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14
00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14
00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14
00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14
00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14
00 51 45 14 00 51 45 14 00
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Article 12

0a50h-0b3f (240*12=2880 bytes, 2880=0b40h, next address starts at
0b40h): 5A A5 F3 82 85 28 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14
005145140051451400514514005145140051451400514514
005145140051451400514514005145140051451400514514
005145 14 0051 45 14 0051 45 14 0051 45 14 00 51 45 14 00 51 45 14
005145 140051 4514 0051 45140051 45 14 00 51 45 14 00 51 45 14
005145140051 4514 0051 45140051 45 14 0051 4514 0051 45 14
00 5145 14 0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14
005145140051451400514514005145140051451400514514
005145140051451400514514005145140051451400514514
00514514005145140051451400514514005145140051 4514
0051 45 14 00 51 45 14 00

Article 13

0b40h-0c2fh (13*240=3120 bytes, 3120=0c30h, next address starts at
0c30h): 5A A5 F3 82 85 A0 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14
00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14
0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14
0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14
0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14
0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14
005145 14 0051 45 14 0051 45140051 45 14 00 51 4514 00 51 45 14
005145 1400514514 005145140051 45140051451400514514
005145140051 4514005145 140051 45140051451400514514
005145140051 4514005145140051 45140051 451400514514
00 51 45 14 00 51 45 14 00

Article 14

0c30h-0d1fh (14*240=3360 bytes, 3360=0d20h, next address starts at
0d20): 5A A5 F3 82 86 18 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
5145 14 0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
5145140051 4514005145 1400514514005145140051451400
51 45 14 00 51 45 14 00

Article 15

0d20h-0e0fh (15*240=3600 bytes, 3600=0e10h, next address starts from
0elOh): 5A A5 F3 82 86 90 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14
0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14
005145140051451400514514005145140051451400514514
00514514005145140051451400514514005145140051 4514
005145140051451400514514005145140051451400514514
005145140051451400514514005145140051451400514514
0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14
00 5145 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14
00 5145 14 00 51 45 14 0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14
00 5145 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14
00 51 45 14 00 51 45 14 00

Article 16

0el10h-0effh (16*240=3840 bytes,3840=0f00h, the next address starts from
0f00h):5A A5 F3 82 87 08 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
51 45 1400 51 45 1400 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
51 45 14 00 51 45 14 00
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Article 17

0f00h-Ofefh (17*240=4080 bytes,4080=0ff0h, the next address starts from
0ffoh): 5A A5 F3 82 87 80 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
5145 14 0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
5145 14 0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
51 4514 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
5145 14 0051 45 14 0051 45 14 0051 45 14 00 51 45 14 00 51 45 14 00
5145 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
5145 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00
51 45 14 00 51 45 14 00

Article 18

0ffOh-10dfh (18*240=4320 bytes, 4320=10e0h, the next address starts from
10e0h) The last one is only 182 Bytes, the data length must be correct.

5A A5 B9 82 87 F8 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 0051 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45 14 00 51 45
14 0051 45 14 0051 4514 00 51 45 14 00 51 45 14 01 FF D9

4.Write 32.icl data to 16MB Flash

According to the OxAA instruction definition and the first packet start 0x0100
address calculated in the first part, write the temporary data of the upper data
variable space (RAM) 0x8000-0x8853 to Flash. According to the OxAA
instruction definition and the first packet start 0x0100 address calculated in
the first part, write the temporary data of the upper data variable space (RAM)

0x8000-0x8853 address to Flash.

Here, 0x02 mode is used and the serial port updates the ICL file.

D11: Ox5A=Start one external memory operation, clear zero after CPU
operation.

D10: Operation mode. , write 32Kbytes data block to external SPI NOR
FLASH.

D9: D8: 32Kbytes memory block address, 0x0000-0x07FF, corresponding to
the whole SPI NOR memory.

D7: D6: The first address of the data variable space where the update data
is stored, must be even.

D5: DO: undefined, write 0x00.

5A A5 OF 82 00AA 5A 02 01 00 80 00 00 14 00 00 00 00

Read the write status (make a judgment whether the write is finished):
Read write status: 5A A5 04 83 00 AA 01

Return 5A02 means still writing: 5A A5 06 83 00 AA 01 5A 02

Read write status: 5A A5 04 83 00 AA 01

Return 0002 Description of write completion: 5A A5 06 83 00 AA 01 00 02
Write completion, reset command (equivalent to power down and power up
once, write completion can be reset once)

5A A5 07 82 00 04 55 AA 5A A5
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5. Caution

1. Update the black screen:

(1) Data sub-package error.

(2) Data update location is not correct, such as the 14.bin file updated to 32.icl,
it will empty the image data resulting in a black screen: 5A A5 OF 82 00 AA
5A 02 01 00 80 00 00 14 00 00 00 00 (e.g. RAM writes all 14 file data and
writes to 32. (e.g. RAM writes all 14 files, and writing to position 32 will clear
the picture data in Flash). 5A A5 OF 82 00 AA 5A 02 00 70 80 00 0014 00 00
00 00 00

2. Update the splash screen:

(1) A part of the image display screen: the last instruction data length check
is OXF3, if the data is less than 240 bytes, then the data length needs to be
modified;

(2) The data content part needs to be correct.

0xB0: 0 x5 AA5 = enable accessing touch control interface once. Clear after
CPU operation.
0xB1: Page ID of touch control.
0xB2: High byte: touch control ID (set in DGUS Il development software),
0x01-0xFF;
Low byte: touch control code, 0x00-0x7F.

: Access mode
0xB4-0xD3: data to modify of mode 0x02, 0x03.
Mode this touch control.
Mode 0x0001: turn on this touch control.
Mode 0x0002: Read this touch control and write it to SRAM that 0xB4
pointing to.
Mode 0 x0003: update current touch control with data that 0 xB4 pointing to,
the format and data length must be the same.
Example command:
Closes the 4 pop-up menu touch control in the routine, closing only part of
the page. See OxFC address for closing all touches.
(1) Close command
Close the popup menu on page 0, sequence 2: 5A A5 0B 82 00B0 5AA5
0000 02 01
Close the pop-up menu on page 0, sequence 3: 5A A5 0B 82 00B0O 5AA5
0000 03 01
Close the pop-up menu on page 0, sequence 4: 5A A5 0B 82 00B0O 5AA5
0000 04 01
Close the pop-up menu on page 0, sequence 5: 5A A5 0B 82 00B0 5AA5
0000 05 01
(2) Open after the above is closed
Open the pop-up menu on page 0, sequence 2: 5A A5 0B 82 00B0 5AA5
0000 02 01 0001
Open the pop-up menu on page 0, sequence 3: 5A A5 0B 82 00B0 5AA5
0000 03 01 0001
Open the pop-up menu on page 0, sequence 4: 5A A5 0B 82 00B0 5AA5
0000 04 01 0001
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Open the pop-up menu on page 0, sequence 5: 5A A5 OB 82 00B0 5AA5 0000
05 01 0001

(3)Note on "Clear after CPU operationl

The T5L refresh cycle is 20ms. When multiple instructions need to be closed, it
takes one cycle for the CPU to clear and refresh before executing the next close
instruction. That is, after the first instruction is sent, you can read the 0xBO
address to judge whether it is 0O, if it is 0, execute the next instruction, and if it is
not 0, do not execute the next instruction. You can use the 20ms cycle as the
standard, delay 20ms before sending the next shutdown command, otherwise
there will be a situation where only one shutdown is disabled, and other
commands are invalid, for example, only a 5ms delay is required. At this time,
one cycle is not refreshed, and the 0xB0O address is not cleared. If it is zero, if
you continue to refresh the closing command in this cycle, other commands
cannot be closed.

An example of the "clear after CPU operation" instruction is as follows:

Close popup menu for page 0 order number 2: 5A A5 OB 82 00B0 5AA5 0000
0201

Read 0xBO address: 5A A5 04 83 00BO 01;

Return: 5A A5 06 83 00B0 01 00 00; it has been cleared, and the next closing
command can be executed at this time;

Read 0xBO address: 5A A5 04 83 00BO 01;

Return: 5A A5 06 83 00B0 01 5A A5; not cleared, at this time, wait for the next

close instruction;

(4) Command meaning
Close popup menu for page 0 order number 2: 5A A5 OB 82 00B0 5AA5 0000
0201
Ox5AA5L: start command access;
0x0000: Turn off the touch on page 0;
0x02 : Turn off the No. 2 sorting touch on page O;
0x01: No. 2 sorting touch on page 0 is a pop-up menu, the function key code
is 0x01, and the key code value is shown in the list of touch functions;
: Disable command.

Precautions:

The basic touch cannot be controlled to turn on/off. If there is a ranking
number in the PC software, it does not need to be counted in the number of
valid touches, that is, the sorting ID needs to be subtracted from the number
occupied by the front basic touch, such as 0000 page touch sequence 06 is
the basic touch, 07 is the pop-up menu, then the command to close the pop-
up menu is:

Correct: 5A A5 0B 82 00B0 0000 06 01 ; touch sequence ID minus 1
invalid base touch.

Error: 5A A5 0B 82 00B0O 0000 07 01
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If you need to change the specific attributes of the touch, you need to use

mode 03 to replace the pre-written touch file starting with Oxb4 in the attribute

configuration of the 13bin file.

(5) Touch ID + touch key code search

Touch ID:

Control view in the lower left corner - pull down and select touch control -

sequence ID

Bottom left control view - drop down to select touch control - order ID

6.1 List of Touch Variables

Input integer, fixed decimal and other data into the
) specified variable storage space.
01 00 Variable Data Input 11214 Pop-up keyboard transparency can be set.
Support configuration touch control.
Click to trigger a pop- up menu that returns the key code of
02 o1 Popup Menu 1 the menu item.
Popup menu transparency can be set
Click the button to perform +/- operation on the specified
o 02 Incremental 1 variable, and set the step size and upper and lower limits.
Adjustment Setting the 0- 1 range loop enables the column check bax
function.
04 03 Drag Adjustment 1 Drag the slider to achieve variable data entry. The range
can be set
Click the button to directly retum the key value to the
05 05 Return Key Code 1 variable. Support bit variable return.
Support press time threshold setting.

Touch key code:
6.1 List of Touch Variables

Input integer, fixed decimal and other data into the
5 specified variable storage space.
01 0o Variable Data Input 17214 Pop-up keyboard transparency can be set.
Support configuration touch control.
Click to trigger a pop-up menu that returns the key code of
02 01 Popup Menu 1 the menu item.
Popup menu can be set
Click the button to perform +/- operation on the specified
0 0 Incremental 1 variable, and set the step size and upper and lower limits.
Adjustment Setting the 0- 1 range loop enables the column check box
function.
01 03 Drag Adjustment 1 Drag the slider to achieve variable data entry. The range
can be set
Click the button to directly retum the key value to the
0s 05 Refurn Key Code 1 variable. Support bit variable return.
Support press time threshold setting.
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0xD4: 0x5AA5= enable the operation once, clear after operation. 0xD5:
press mode. 0x0001=press, 0x0002=release, 0x0003=keep pressing,
0x0004=touch (press + release)

0xD6: X coordinate of press position.

0xD7: Y coordinate of press position.

After simulating mode 0x0001 and 0x0003, must simulate 0x0002.

When the assembly touch function is running, x= 0xAA:KH y=0xA5: KL will
directly return the key values KH and KL to the assembly touch.

For example, when variables are input in assembly mode, the coordinates
(OXAAFO, OxA5FO0) will cause the input to end immediately.

When the 13 touch file is designed with keying function, X coordinate =

TP operation OxFF: key code y coordinate = 0x0001 will trigger the corresponding keying
simulation function.
E.g.

5AA5 0B 82 00D4 5AA5 0004 00EE 008F

0004 is click, press + lift, OOEE 008F (283,143) coordinates,

Press mode 0x0001=press; 0x0002=release; 0x0003=continue pressing
0x0004=click

After applying the simulated lift modes 0x0001 and 0x0003, there must be a
simulated lift mode of 0x0002.

(after &ouch panel sound control" is enabled, touch panel operation

simulation will also trigger the touch panel buzzer)

(after fAtouch panel backl i ghpanesdpeatichb y

simulation will also wake up backlight)

0xD8_ H: Ox5A = enable the overlay display.
0xD8__ L: the position of ICL file which the pointer icon is saved at.
0xD9: the pointer icon ID.
OxDA: the X coordinates of pointer icon.
O0xDB: the Y coordinates of pointer icon.
The pointer icon is always displayed in the background filtering mode, and the
background filtering intensity is fixed at 0x08.
Pointer icon overlay

oxD8 display 4 E.g.
5A A5 0B 82 00D8 5A 2D 0001 0064 0064 call the 1 Icon of 45.ICL icon to
display directly on the screen page position (100100).
Note: After switching page, icon overlay will not disappear.
write 00 to 0xD8_ H or call the blank position icon to make the icon
disappear.
The ID of the icon can be selected by the user to achieve the image display
effect of cclick” and dwait” effect.
D3: 0x5A indicates that the music WAE file switching function is turned on, and it is
initialized to 0x00 (off) after power-on.

0xDC Music WAE file switch w 2 D2: Undefined, write 0x00.
D1:D0: music WAE file ID.
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1. Application instructions

Combined with OXDE background picture ICL switching, when switching pictures in
different languages, press the button to play the pronunciation of the corresponding

language.
2. Function setting
(1) Write Ox5A into the high byte of 0xO0DC address to enable the function.

CFG file 0x07 address power-on specified music WAE file position 0x10, 0x00DC
power-on initialization no longer supports specifying.

W Touch on: You can use the key value to return, the address is set to 0x00DC, the
key value is written to Ox5A, and the high byte is checked. When the high byte is
selected, the low byte of the return key value is stored in the high byte address
(VP_H) of the VP word address.

¥ Command open: 5A A5 05 82 00DC 5AQ0.

(2) "Press to Synchrodata Return" touch to call the ICL background picture and
WAE music file.

Use touch control 0x01 mode to set VP1S address and VP1T address. The
relationship between VP1S, VP1T and data length is: read the N byte length data
pointed to by VP1S and write it to the storage space pointed to by VP1T.

W First press: read 2 bytes of data at address 0x1020, write to address 0x00DF, and

switch pages;

Y Release the button: read the 2-byte data at address 0x1030, write it to address
0x00DD, and switch the voice.

i - ace Com—
| Function 1 Function 2 Vspaeen e —
-
-

D3: 0x5A indicates that the background picture ICL file switching function is turned
on, and it is initialized to 0x00 (off) after power-on.

D2: Undefined, write 0x00.
D1:D0: background image ICL file ID.
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O0xDE multi-language background picture ICL file switching:

1. Application instructions

By switching the ICL background pictures of different IDs, one-click switching of
multiple languages can be realized. For example, to make 4 sets of pictures in
different languages, the remaining 3 sets only need to generate ICL background

images, called through the pop-up menu, 13/14 files share one project.
2. Function setting
(1) Write Ox5A into the high byte of address 0xOODE to enable the function.

CFG file 0x08 address power-on specified background picture ICL position 0x20,
0x00DE power-on initialization no longer supports specification.

W Touch on: You can use the key value to return, the address is set to 0XOODE, the
key value is written to Ox5A, and the high byte is checked. When the high byte is
selected, the low byte of the return key value is stored in the high byte address
(VP_H) of the VP word address.

Y Command opening: 5A A5 05 82 00DE 5A00.
(2) OXOODF address is written to the background picture ICL file ID.

Use the pop-up menu to select the switch, the address is set to 0XO0ODF, the basic
touch key value on the menu corresponds to the ICL file ID of the picture in different

languages, and the key value is a hexadecimal parameter.
3. Background image
(1) Name the picture material

For example: Chinese image naming IDs are 0, 1, 2, 3; other language naming IDs

also need to be 0, 1, 2, 3 for parallel replacement and calling.
(2) ICL background image naming

W The ICL file is stored in 16MB NORFLASH, and is called according to the ID, and

the 1D position is calculated as follows.

Font position calculation: "x" file size*1024/256=N (occupies several 256KB
subspaces), such as "x" file 1.28MB, 1.28*1024/256=5.12, rounded up, 0.12 also
occupies a part of 256KB , one needs to be counted, that is, the "x" file occupies 6

spaces, and 16, 32, and 48 custom files are calculated according to this.

For example, the number 16 music file is 1.28MB, that is, the file occupies 6 spaces
of 16, 17, 18, 19, 20, and 21. At this time, if you put a Chinese character font and
name it 17, the name is wrong, and you need to put it in another location according
to the above calculation.

¥ ID+Chinese remarks, such as 61_English.ICL, add remarks for easy identification

and setting.
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unction 1 {Function 2

Animation display

Function 1 Function 2

0xDE multi-language background image + ICL file switching of different
language icons

DEMO production is the same as above.

1. Application instructions

When DEMO is in multiple languages, it is used to switch control icons with
language characters.

2. Function setting

DEMO production is the same as above. Different language folders have added
control icons with language characters.

3. Control icons with language characters

(1) Icon distinction

This refers specifically to control icons with language characters, such as Chinese
"on, off" 2 icons, English "on, off" 2 icons, Japanese "on, off" 2 icons, German "on,
off" 2 icons, 4 groups of 8 are required, and they are respectively placed in the
background picture folder of the same language.

The general icon is the same as the standard DEMO setting, just put it in the
48.1CL position.

(2) Icon naming

Control icons with language characters can be named starting from 100, IDs 0-99
are reserved for background pictures, so that background pictures can be added
when making DEMO.

(3) Icon call

For the "Variable Icon Display" control, select icon library No. 0 as the icon file,
which means to call N small icons (small pictures) with different IDs contained in
the background icon library. At this time, it points to the 32.ICL background image

library. Icon file "0" is just a trigger flag, not an icon library number 0

Undefined.
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D3: write Ox5A to enable the CRC checking once, clear after operation.
D2: memory type selection
0x00= font space ( 16Mbytes memory)
0x02=DWIN OS code
0x03= Nor flash database (LIB file).
D1:DO0: data interface.
Enable the CRC
0xEO Memory CRC check R/W 2 Font check mode: D1= start font ID (256 KB for each font); DO= the number
of 4KB blocks checked, 0x00-0xFF.
OS code check mode: D1:DO0 = starting at 0x1000 , the byte length of OS code
to be checked is 0x0001-0x7000.
Nor flash database mode: D1:D0 = Nor flash database ID, fixed validation of 4
KB data each time.

After the check

Returned CRC value.

O0xE2_H: 0x5A A monochrome bitmap export is started and the CPU is

cleared.

O0xE2_L: Brightness threshold when exporting bitmaps, 0x20-0xDF (0x3F

recommended)

Export the O0xE3: X coordinates of the upper left corner of the screen area;

OxE2 monochrome bitmap O0xE4: Y coordinate of the upper left corner of the screen area;

of the specified area OXE5: X coordinates in the lower right corner of the screen area;
on the screen

OxE6: Y coordinate in the lower right corner of the screen area;
OXE7: The start address of variable storage stored in the output bitmap must be
an even number.
Bitmap data stored in variable storage, aligned to lines according to MSB,
double word pattern.
O0xE8_H: 0x5A Enable page overlay function, set other value to disable the
function;
OxE8_L: Enable page overlay post-touch mode;0x00=does not respond to
overlay page touches;0x01 = only respond to the touch of the overlay page;

O0xE9: the ID of the page to be overlayed.

This instruction can be used for dynamic pop-up window prompt, when a
parameter value exceeds the limit or need to pop-up alarm type prompt box,
you can use this function to superimpose the display variables of other pages
to the current page display, such as variable icon, animation icon, text display,
etc. can be used, the example uses the press synchronization data to return to
OXES Page stacking switch R 2 do as a touch switch, the parameter value reaches the limit value when
applying the application, the pop-up window can be superimposed using the
following instruction:
Open: 5A A5 07 82 00E8 5A 01 0001 (superimpose the display variables and
touch variables of page 1 to the current page);
OFF: 5A A5 04 82 00ES8 00 (turns off page overlay in response to the current
page display variables and touch variables with any value other than Ox5A
written to the OXE8_H address).
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PRM1 v | E]PRMSE] @

Whether to start running .I

PRM4 (v | |a PRM8|v| |[a]

Undefined

D7: 0x5A= enable the music playback operation, clear after operation.
D6: mode, 0x00=stop(clear the buffer), 0x01=suspend(reserve the
buffer), 0x02=start.

D5:D4: undefined, write 0x00.
D3:D2: Variable memory address for storing music data, even.
D1:D0: Music data word length, maximum 8KWords, even; data is 16 bit

integer format.

This instruction is used to play online music files. First, send the music
flow data to a variable address between 0x1000 and OxFFFF.

For example, the buffer address is 0x8000.

1.WAV conversion

Convert the stereo WAV file with the "To wav" tool to a single WAV file.
Such as the three -dimensional WAV file format of the routine:
Sampling rate: 44100Hz Voice: stereo

Bit depth: 16 bits

Format: 16-bit integer of waveform audio.
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The conversion single -channel WAV file format:
Sampling rate: 32000Hz

Voice: Mono

Bit depth: 16 bits

Format: 16-bit integer of waveform audio.

Mono is a left channel or right channel voice, which can be used in the files

required by the above format.
2. Copy WAV audio data to the initialization of file 22

Set the start address of the VP variable of DGUS screen to 0x8000, copy
an empty 22 file to the DWIN_SET folder, and copy the WAV data to the
start address of the 22file at 0x1000. The DGUS screen is in MSB mode,
and the WAV and WAE files are in LSB mode, so when copying the data,
the first byte of the data portion will not be copied, and the whole byte of
the data will be shifted.

@ wEE REE #ERG IRE)
DecH Sl 2|

Xl 16.wav
E 9 1.2 3 ¢ b

HEEES g+ 0| | 00000000n: [52 45 46 26][E8 B3 00 00[57 41 56 5] 66 &D 74

00000010n: [10 00500 00//01500| [01700|[00 7DB00 00/[00 FAJoa
i . 0ooo0020n: [02%0 aotloo [4 611774 61 [ca B9 00 oo||ootho oo
00000030h: 00 D0 00 00 00 00 00 00 00 00 00 00 00 00 00

BRAD AL E=M HE) ERG E0W =EH)
I =] @] @ Ml e

L2
i
il
(1]
L]
m

=T
=1 00000040h: 00 00 00 00 OO OO OO OO OO OO 0O OO 00 OO 0O
=E 00000050n: 00 00 00 0O OO OO OO OO 0O OO 00 OO 00 OO0 0O
= 00000060h: 00 DO 00 00 00 OO 00 0O 0D 00 00 00 00 00 02
B 00000070h: 02 DO 03 00 03 00 02 00 02 00 02 00 02 00 01
5% Fre e 00000080h: 00 DO 00 00 01 0O 01 0O 01 00 01 00 02 00 02

00000030h: 01 00 02 00 03 00 02 00 01 00 03 00 03 00 01
000000a0h: 02 00 02 00 03 00 05 00 03 00 04 00 08 00 07
000000b0h: 05 00 06 00 02 00 02 00 02 00 01 00 O7 00 06
000000cOnh: 01 00 07 00 OB 00 04 00 O7 00 0B 00 OA 00 OD
000000d0h: 0D 00 0% 00 O 00 OB 00 10 00 OE 00 O7 00 09

0000b950n: 00 00 00 00 00 DO 00 0O 00 00 00 00 00 00 00
0000b960h: 00 00 00 00 00 DO 00 0O 00 00 00 00 00 00 00
0000b970h: 00 00 00 00 00 DO 00 0O 00 00 00 00 00 00 00
0000b980h: 00 00 00 00 00 DO 00 0O 00 00 00 00 00 00 00
0000b930h: 00 00 00 00 00 DO 00 00 00 00 00 00 00 00 00

i 0000b9abh: 00 00 00 00 00 DO 00 0O 00 00 00 00 00 00 00
Interface Of playlng 0000b9b0h: 00 00 00 00 00 DO 00 0O 00 00 00 00 00 00 00
0000b9cOh: 00 00 00 00 00 DO 00 0O 00 00 00 00 00 00 00

OxFO mUSiC ﬂOW data W 4 0000b3d0h: 00 00 00 00 00 OO 0D 00 00 00 60 00 00 00 00

0000b9eOh: 00 00 00 00 00 OO 0O 0O 00 00 00 00 00 00 0O

3. Download the 22file to the DGUS screen
Download online or SD card.
4. Instruction playback

Each time you send 8KWords data, 8KWords is 8*1024, that is, the variable
address interval is 0x2000. 1 thousand bytes (KB) = 1024 bytes (bytes).

5A A5 0B 82 00F0 5A02 8000 2000
5A A5 0B 82 00F0 5A02 A000 2000
5A A5 0B 82 00F0 5A02 C000 2000
5A A5 0B 82 00F0 5A02 8000 2000

Meaning: 0x5A A5: Frame head,;

0x0B: Data length, 0x82 starts, without 0XOB bytes;
0x82: Write instructions;

0x00FO0: Music flow interface address;

0x5A02: Write Ox5a to start a music playback, and the CPU operation is

cleared.
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0x02 = Play

0x8000: Variable memory address to save music data, even.

0x2000: The length of the music data that needs to be played, the
maximum 8KWords, the even number; the audio data is 16bit integer
format.

5. Explanation

(1) Effective voice data and all voice data

0x2000, 10-proof is 8192, 47556/8192U 5.81, that is, 6 instructions are

Interface of playin
Playing written with complete data. When playing, the first two instructions can be

OxFO MIEBIEY CER W 4 played with valid audio for 16kwords data. The latter part is noise and
invalid data, which is related to voice pronunciation and ending time.
(2) Playing is a click noise.
DGUS MSB mode, WAV/WAE file is LSB mode, the first byte of the audio
data is removed, and the data is staggered as a whole.
D15: Ox5A= enable the drawing touch window.
D14: operation mode, 0x00= normal mode, 0x01= initialization (clear after
initialization).
D13: parameter configuration.
7-2 reserved, write 0.
1-0 painting buff processing mode after page changing. 0x00 = close,
0x01= re- initialization, others = unchanged. D12: reserved, write 0x00.
D11: line width, from 0x01 - OxOF.
D10:D8: painting color, D6=RED D5=GREEN D4=BLUE
Painting interface (The D7:D4: the coordinate position of the window upper left corner (x,y).
function has been
OxF4 removed after the V45 W 8 D3:D2: the width of the pixel points window, must be divisible by 4
update) D1:DO: the height of the pixel points window, must be divisible by 4

The variable memory occupied by drawing touch window is 12 8 KB
(Double word address range 0x00:8000-0x00: FFFF) which is

corresponding
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This instruction is used after touching screen. Display the track of
coordinates in the designated area of the screen, which is generally used
in chandwriting drawing function".

E.g.

0x00 mode= normal mode

1. Send drawing window instruction on a page:

Tx: 5A A5 13 82 00 F4 5A 00 00 00 02 FF 00 00 00 2C 00 BC 00 DO 00 DO
2. Hand touch panel drawing graphics

3. Switch page

4. Switch back to the previous page, send the drawing window instruction
again, and the characters will be displayed again. In the upper left corner of
the window (44, 188), the coordinate point corresponds to the largest
208*208 pixel drawing window.

0x01 mode: initialization mode

1. Send a drawing window instruction on a page,

Tx: 5A A5 13 82 00 F4 5A 01 00 00 02 FF 00 00 00 2C 00 BC 00 DO 00 DO
2. Hand touch screen to draw graphics,

3. Switch pages

4. Switch back to the previous page, and send the drawing window

instruction again, the characters are no longer displayed, and the blank is

convenient for redrawing the graphics.

Writing 0x55 AA 5A A5 will stop the DGUS refresh, which is used to avoid the
conflict of rewriting fonts when there is no backup area to upgrade.

Write 0x55 AA 5A AA will stop DGUS refresh, stop OS core running,
used for ED4 download fixed occupancy variable buffer

The buffer area is 0x8000 - OxFFFF, to prevent DGUS refresh or OS core
operation from rewriting variables to cause upgrade data errors. Writing 0x55

OxFC DGUS_ STOP_EN W 2 AA 5A 5A will stop the touch processing and no longer respond to touch
screen operation (0x0016 variable coordinates normal update).

Instruction example:

Close all touch: 5A A5 07 82 00FC 55AA 5A5A

Open all touch: 5A A5 07 82 00FC 0000 0000

Close part of the touch can refer to the 0xBO instruction.

OxFE UARTL high speed 2 O0x5AA5= enable the high- speed download operation through UART1

download

0x100 FSK bus interface R/IW 512 FSK bus interface, supports up to 31 bus devices.
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0x300- 0x30F: state feedback for 8 channel curve buffers (read only advised), 2
words per channel, high word is the storage pointer location (0x000-0x07FF)
where curve data is stored, and low word is the effective data length of curve buffer
(0x0000-0x0800). Writing 0x0000 to the effective data length of the curve buffer
will cause the curve unable display.

0x310-0x311: start writing curve buffer data

D3: D2: 0x5AA5 enable the writing curve buffer data operation once, and clear

after operation.

D1: the number of data blocks, 0x01-0x08.
DO: undefined, write 0x00.
0x312-0x37F: data block written to the curve buffer, whichis 16 bits unsigned.
Single data block: data channel ID (0x00-0x07) + data word length (Ox01-Ox6E) +
data.
With dynamic curve display enabled, start at 0x1000 and create a data buffer for
each curve according to 2K words per channel.
The CHO buffer is 0x1000-0x17FF, the CH1 buffer is 0x1800-0x1FFF, and so on,
the unused curve buffer zones can be used as user variables. Also users
can directly overwrite the curve buffer data and then modify 0x300 -
0x30F corresponding storage pointer position and data length to ensure the
correct display of the curve.
Instruction example: See 7.4.1 Real-time Curve (Trend) display.
D3: Ox5A enables the curve data of the first channel to be automatically read from the
variable space;

: The time interval of automatic reading, the unit is 10ms;
D1:DO0: variable space address.

(1) Function description: The data displayed by the curve can be configured to be
read from the specified variable address when the OS is approved, which is
convenient for the display of the curve of the variable (such as temperature) with a
low refresh rate. It is necessary to upgrade the OS kernel program to V21 and
above.

The latest kernel link is in the compressed package of DGUS V60 software:
https://forums.dwin-global.com/index.php/forums/topic/notes-on-dwin-dgus-t5I-
kernel-firmwarev60-upgrade/

(2) For details on the setting, negative number setting and curve address range on
the curve DGUS software, see section 7.4.1 Real-time curve trend graph.

(3) Correspondence between the 8 channels and the starting address of the
system variable interface:

Channel 0: 0x0380

Channel 1: 0x0382

Channel 2: 0x0384

Channel 3: 0x0386

Channel 4: 0x0388

Channel 5: 0x038A

Channel 6: 0x038C

Channel 7: 0x038E
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(4) Command example:
W Use channel 0 of the curve, the data range is 0 to 100, the variable address is

0x6000, and it is read once every 100ms.

The command is as follows:

Variable address write data 50: 5A A5 05 82 6000 0032

Read to channel 0 of curve: 5A A5 07 82 0380 5A0A 6000

There is only one data, and the curve will be displayed in a straight line.
Variable address write data 00: 5AA5 05 82 6000 0000

Variable address write data 50: 5AA5 05 82 6000 0032

Variable address write data 100: 5AA5 05 82 6000 0064

Read to channel 0 of curve: 5A A5 07 82 0380 5A0A 6000

The more data, the larger the range of the curve display.

Y Use channel 1 of the curve, the data range is 0 to 100, the variable address is

0x6001, and it is read once every 100ms.

The command is as follows:

Variable address write data 50: 5AA5 05 82 6001 0032

Read curve to channel 1: 5AA 07 82 0382 5A0A 6001

¥y Use the curve 7 channels, the data range is 0 to 100, the variable address is

0x6007, and it is read once every 100ms.

The command is as follows:

Variable address write data 50: 5AA5 05 82 6007 0032

Read curve to channel 7: 5AA 07 82 038C 5A0A 6007

Y Use channel 0 and channel 1 to read data of address 0x6000 and 0x6001at the
same time. The data range is 0 to 100, and the data is read once every 100ms. The
default variable address has the correct value. The command is as follows:

5AA5 0B 82 0380 5A0A 6000 5A0A 6001 ( separate from the start channel address,
continuous write operation can be completed by one instruction)

Z Use channel 0, channel 1, channel 2, channel 3, channel 4, channel 5, channel 6,
channel 7, and read data of address 0x6000, 0x6001, 0x6002, 0x6003, 0x6004,
0x6005, 0x6006, 0x6007 at the same time, the data range is 0 To 100, read once every
100ms, the default variable address has the correct value, the instruction is as follows:
5AA5 23 82 0380 5A0A 6000 5A0A 6001 5A0A 6002 5A0A 6003 5A0A 6004 5A0A
6005 5A0A 6006 5A0A 6007

Write multiple consecutive addresses to change data from the initial variable address,
and rewrite addresses 0x6000, 0x6001, 0x6002, 0x6003, 0x6004, 0x6005, 0x6006, and
0x6007 at the same time.

Write data O, the instruction is as follows: 5AA5 13 82 6000 0000 0000 0000 0000 0000
0000 0000 0000

Write data 50, the instruction is as follows: 5AA5 13 82 6000 0032 0032 0032 0032
0032 0032 0032 0032

Write data 100, the instruction is as follows: 5AA5 13 82 6000 0064 0064 0064 0064
0064 0064 0064 0064

(5) Effect diagram

The above command is 8 horizontal lines when the data is not refreshed.

Automatic Curve Reading

v
X X
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The definition is the same as channel 1.

Undefined, not available for user.

WiFi and other Internet communication equipment application control

interface.

Multi- Media application interface, 0x500-0x57 F digital Multi-Media interface,
0x580-0x5BF analog Multi-Media interface.

External memory interface ( such as U disk) read or write interface.

Undefined. Not available for users.

After setting variables to change the automatic upload function, this function is
enabled.

D3 =5A means variable change,

D2:D1= variable memory pointer,

DO = variable length ( word).

E.g.

It is used to judge whether the touch data is uploaded to the serial port, or
whether there is a touch control operation change for uploading.

Because the time of this state is very short, it can't be read with the serial
port 0x83 instruction. It is recommended to read the value of D3 with DWIN
OS and then judge.

LDWR R0,0 FOOH

IINE R10, 5 AH, TEXT; Judge the value of 0x5 A and execute it down, if not
jump to TEXT

Application example 2: It is used to judge whether the data of different
addresses is changed, and OS can also be used for judgment processing.
Send: 5A A5 04 83 OF 00 02

Response: 5A A5 08 83 OF 00 02 00 11 00 01 means that the variable address
0x1100 has uploaded 1 word of data.

Send: 5A A5 04 83 OF 00 02

Response: 5A A5 08 83 OF 00 02 0010 00 02 means that the variable address
0x1000 has uploaded 2 words of data.

Application example 3: 0xOF00 variable space. After writing 0x5a + VP + Len, the
bottom layer will directly send the VP address. The data of the length of the Len

word is sent from UART2 to the serial port in the format of the 0x83 instruction.
Instruction format:

Send: 5A A5 07 82 OF00 5A 10 02 03

Answer: 5A A5 03 82 4F 4B

5A A5 0A 83 1002 03 0000 0000

Undefined, User cannot use.
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5.2 FSK bus interface
(0x0100-0x02FF variable address space)

Definition Address Length Description

D3: FSK bus control;
0x00 = bus off, 0x5A= bus on, 0xA5 = reconfigure the bus once (it will be changed to Ox5A
automatically after the configuration is finished) .
D2: Bus configuration;
. 7 Broadcast instruction sendl = Start broadcast instruction transmit once and clear
automatically after the transmit.

FSK .6-.4 Double word length of broadcast instruction data, 0x01-0x07 .
interface 0x100 2 .3 - .0 Bus speed configuration, the lower the speed the longer the communication distance.
control 0x00=100Kbytes/S; 0x01=200Kbytes/S; 0x02=400Kbytes/S; 0x03=600Kbytes/S.
0x04=1 Mbytes/S; 0x05-0x0F: undefined.
D1: Bus answer wait time, 0x01-OxFF,unit of 0.125mS.
The DGUS screen acts as the master and polls the bus devices according to the configuration
of the device interface. If no device answer data is received within the answer wait time, the
next device will be polled.
DO: Reserved, write 0x00.

Broadcast

instruction 0x101 14
data

D27- DO: Broadcast instruction data, the broadcast instruction transmit has the highest
priority and is delayed by a maximum of 1 DGUS cycle.

The 1st FSK device control interface, each device takes up fixed 16 words(32 bytes).
Device interfaces can be dynamically assigned to different devices.

D31, device switch.

.7=1 device on, .7=0 device off.

.6-.5 Reserved, write 0.

0x110 16 .4-.0 indicates device ID, 0x00-Ox1E.

D30-D29 : DGUS screen reads the double word address of the bus device data stored into the
variable space, 0x0800-0xBFFF, 184 KB in size.

The format of the data stored to the variable space is 0x5AA5 + data word length + data.
D28: Double word length of the data sent to the device, 0x01-0x07.

D27-D0: Data sent to the device.

Device
interface 1

. Device 0x120 16 The 2rd FSK device control interface,
interface 2
Device

interface 63 0x2F0 16 The 31th FSK device control interface,

5.2.1 FSK bus camera application

® Display

The camera video display is implemented by using the Ox5A08 variable data JPEG icon overlay display control,
which matches the control's VP address (word address) with the corresponding camera's device interface storage
address and reserves enough space.

For example, the video of bus camera 0# (ID=0x00) is displayed at (16,16), the display window size is 640*480

pixels. The variable space used starts from 0x01:0000 and 40 KB of storage space is reserved.

00004080h: SA
00004090h: FF

Corresponding display control configuration data
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Use device interface 2 for 0# camera, storage location from address 0x010000, corresponding configuration instruction. 5A
A5 06 82| B8 (device interface 2) 80(0# device on) B8 (double word address for data storage)
The storage space is calculated according to 1bit per pixel, e.g., 640*480 resolution = 640*480/8192= 37.5KB, which can

be reserved as 40 KB.

® Configuration
This is achieved by defining instructions at locations D27-D0 in the device interface ( or broadcast instruction data),

with D27 being the instruction and D26-D0 being the data. The instruction set is as follows .

Instruction Data ‘ Description
D26: Camera configuration value.

.7 Left and right mirroring control, 0= normal
1 =mirroring.

.6 IR illumination switch, 0=off 1=on. Camera configuration value, not saved after power down.
0x51 .5-.0 Reserved, write 0. Resolution cannot exceed 64 KB memory space (800*600 is
D25:D24: Camera horizontal resolution, must be a slightly larger).

multiple of 4.

D23: D22: Camera portrait resolution, must be a
multiple of 4.

D26: Cameraconfiguration value, same as 0x51

instruction. . .
. . Camera power on parameters configuration, saved after
D25 : D24: Camera horizontal resolution, same as
. . power down.
0x52 0x51 instruction.

The camera will reboot once after configuration.

D2 3: D22: Camera portrait resolution, same as L ) -
P The factory initial configuration is 00 02 80 01 EO 04.

0x51 instruction.
D21: FSK bus interface speed (0x00-0x04)
D26 : The number of register data groups to be

MEEHEE, YA, Camera debug instruction ( user should not use).

L. D25 : DO: Register data, two bytes per group

(address:data), up to 13 groups.

D26: Configured camera bus address, 0x00-0x1E. Camera bus address configuration, the camera will reboot
Ox5F

Default 0x00. once after configuration.

The data not used in the configuration is not written or not sent.
Configure the O# camera resolution of device interface 2 to 640*480, left and right mirroring.

The corresponding configuration instruction is as follow.

5AA5 0D 82” 02 (transmit only 2 double words) Bll(camera configuration instruction) Bl(left and right

mirroring)
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5.3 Network Interface
DWIN has developed a WiFi module " WiFi-10" and a cloud platform " DWIN Cloud" for AIOT applications.

WiFi- 10 is specially designed for the DGUS development platform, and the data interfaces have been defined, which

greatly reduces the development difficulty and shortens the development time for users.

DWIN DGUS Il platform (including T5 series and T5L series) has open network interface with WiFi module. Through simple
DGUS development, you can access DWIN cloud. Based on DWIN's cloud platform, customers can realize remote

APP control, data analysis, equipment operation and other functions.
Note: The green filled part of the table indicates that the user can choose to modify it according to the actual situation.

For other parts, it is generally recommended to keep the default value and configure the 22 .bin file corresponding to

the double byte address.

Length Recommended

Definition | Address Instructions

(Word) | value(hex)

O0x5AA5 indicates that the network communication interface is enabled

Recommended value description: Generally 0x5AA5 is written as a

Network Switch fixed value to 22 file.
Interface 0x400 1 SAAS Itis also possible to use the configuration button to return or incremental adjustment
and other touch controls to write the trigger key value OxX5AA5 to address 0x400 to

achieve the opening of the network interface.

D5-D4: 0x5AAS enable the RMA spatial data uploading to the server, clear
after operation.

D3 - D2: RMA variable memory address to be uploaded.

D1-DO0: the word length of the RMA variable memory to be uploaded.

RAM ALARM (w401 3 2222 (Currently up to 4KByte)

0000 Recommended value description: It is used to transmit the data of the variable
address on the screen to the Cloud server, which is usually applied to the Cloud
call view of the alarm history information and other parameters. If you do not
need to use this function, you can fill in 0000 by default in 22 file.

Reserve 0x404 12 All 00 Reserved.
High byte: Ox5A indicates that the device description is valid.
Low byte: the encoding method and length of the device description text.
7-.6: encoding 0x00= UNICODE 0x01=GBK, GBK isrecommended.
Device oxa10 1 A4S 5-.0: describes the text length 0x00-0x34.

Description Recommended value description: Write the configuration at a fixed value of

the 22 file corresponding address, the encoding method GBK

written here, the text length is 05.
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Manufacture equipment 1D

Product name

Product number

RMA automatically refreshes the server interval

0x0000-0xFFFF in 0.1 seconds.

0x430 1 012C Recommended value description: 0x0000 indicates that automatic

refresh is not required. 0x012C indicates that the automatic refresh
interval is 30 seconds.
RMA (mapped to the server's variable memory) read space start

address, word address, out of bounds can not be read.

0x431 1 1000
Recommended value description: 0x1000 indicates that start reading

space from 0x1000 address.

RMA read space size in 128 Words with a maximum size of 2KBytes
and 0 x0000 indicates forbidden reading.

Device

L 1 0004
Description 0x432 Recommended value description: 0x0004 indicates that the read

(IR A ERTE) space size is 512 Words, which can be set to 0x01F4 at most.
RMA write space start address, can overlap with the read space, can

not write out of bounds.

0x433 1 2000 s L .
Recommended value description: 0x2000 indicates that the space is

read from the address of 0x2000.
RMA write space size in 128Words with a maximum size of 2KWords,
0x0000 indicates write forbidden.

0x434 1 0004
Recommended value description: 0x0004 indicates that theread

space size is 512 Words, which can be set to 0x01 F4 at most.

0x435 3 All 00 Reserved
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ox438 1 SAAS

0x439 1 0064

0x43A 4 5A 00010 00000 OFOO

0x43E 4 5A00 0000 0000 0000
0x442 4 All 00
0x446 4 All 00

Device
Description

(Remote

Upgrade)

0x44A 2 5A 00 08 BO 00

0x44C 4 All 00
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The remote upgrade interface is enabled. 0Ox5AA5 indicates that the
device is enabled with the remote upgrade interface. The system will

automatically detect the Buffer.

Recommended value description: Generally OX5AA5 is written as a fixed
value to 22 file. It is also possible to use the configuration button
return or incremental regulation and other touch controls to write the

trigger key value Ox5AA5 to address 0x438 to achieve the switch.

Remote upgrade packet timeout timer configuration in 0.1 second.

The first remote upgrade space for the device ( aligned to 4 KB) is
defined:

D7: Ox5A indicates that the remote upgrade space is enabled.

D6 - D3: 32 - hit start address of the upgradeable space (lower 12 bits
is 0), up to 4 GB.

The second remote upgradeable space definition for the device

The third remote upgradeable space definition for the device
The fourth remote upgrade space definition for the device.

Remote upgrade Buffer interface definition:
D3: 0x5A indicates that the remote upgrade Buffer is valid.

D2: upgrade mode 0x00=the communication side is responsible for

verifying the data CRC, and the error frame informs the host to resend.

D1: the number of buffers available for remote upgrades, 0x01-0x10, up
to 16.

DO: the starting address of BufferO is high byte (word address) and low
address is 8bit 0x00.

Each Buffer is fixed in 2304 words (0x900) space, which is arranged in
the back row.

A single Buffer definition ( the first 512 bytes is the control interface, the

next 4KB is the data):

DO0:0x5A means to start the remote upgrade of this buffer once, and clear

it after CPU processing.

D1: Remote upgrade space selection, 0x00-0x03 , one of 4 remote

upgrade spaces.

D2-D5 : Write the destination address of the remote upgrade space. The
lower 12 bits are 0 (aligned to 4KB).

D6-D7: Data byte length, 0x0001-0x0FFF. D8-D9: Data CRC

checksum.
D10-D511: Reserved.

D512: Data starts, up to 4096 bytes.

Reserved
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Device QR code.

The QR code is automatically generated according to the device
description data of 0x411, 0x413, and 0x414, and the function of
downloading the APP, binding the device, and paying attention to the
public number can be implemented with the mobile phone.

Restart WiFi module is valid
D15-D14 : The baud rate setting is reserved. Currently fixed at

921600 bps, it cannot be set.

D13-D9: Reserved.
D8: WiFi module switching Debug firmware 5A means valid.

D7: DO: WiFi module type identification information

Default "DWD100".
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WiFi_ Config

Reserved All are 00 Reserved

Network

Status

D7: state machine.
State Machine D6: UART state machine.
D3-DO0: remain stacking space.

D7: 5A means the time is valid.
D6-DO:yy:mm:dd:ww (0-6) hh:mm:ss

Network

information
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WiFi-10 actively reads 0x490 and other registers every 0.1s- 0.2s ( the register that DGUS issues instructions to WiFi- 10).

WiFi-10 will write its status to the DGUS register every 3-5 seconds (the status of the WiFi module:0x480, 0x4AO0,

etc.).

After completing the configure operation on the DGUS screen or mobile app, WiFi-10 will automatically access the Internet

and start running data synchronization.

The device description information is configured in the 22 initialization file 0x0800-0x09FF byte addresses corresponding
contents. (The underlying program will automatically handle regardless of the 22 file initialization variable buffer function

enabled or not).

Cloud platform website: http:// merchant.dwinhmi.com.cn/

Server mapped memory debug interface website: http:// tools. dwinhmi. com. cn/
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Chapter 6 Touch Variable Configuration (13.BIN)

The touch variable configuration is stored in the 13.BIN, which consists of touch instructions according to the control
configurations.

Each touch instruction occupies a fixed storage space of 16, 32 or 48 bytes and consists of 6 parts, as shown below.

Number Definition Length Definition

Page ID, the high 4 bit is the audio ID selection of this button, 0 x00 means without touch

1 Pic_ID 2 voice.

The touch button area coordinates the upper left corner (Xs, Ys) and the lower right corner
(Xe, Ye).

Setting the button region outside the screen resolution simulates triggering touch-screen
buttons in the system variable interface with specific key values.

2 TP_ Area 8

3 Pic_Next 2 Target page ID after button pressing, OxFF** indicates without page switching.

ID of the page where the effect picture is when the button is pressed, OxFF* * indicates

4 Pic_On 2 without pressing effect.

Touch control code:
OxFF** indicates an invalid key code. OXFE** or OxFD** indicates a touch button.

For example, 0 xFEOO indicates the touch screen digital input is enabled.

00 is the touch control code value, which can be named by referring to the touch control
code number in the 6.1 List of Touch Variables.

5 TP_Code 2 0xFE** function key can be set by CFG file 0x05.4 to upload or not.

The function button of OxFD** always prevents automatic uploading after variable
changes.

Other touch control codes are represented by ASCII.

For example, 0x0031 indicates key 1.

Touch control code:

6 TP_FUN 0/16/32
When TP_ Code= OxFE**, this parameter is used to describe the touch button.
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Variable name Description
Number | .. ntrol code length (Word) -
Input integer, fixed decimal and other data into the
) specified variable storage space.

01 00 Variable Data Input 1/2/4
Pop- up keyboard transparency can be set.
Support configuration touch control.
Click to trigger a pop-up menu that returns the key code of

02 01 Popup Menu 1 the menu item.
Popup menu transparency can be set.
Click the button to perform +/- operation on the specified

03 02 Incremental 1 variable, and set the step size and upper and lower  limits.

Adjustment Setting the 0- 1 range loop enables the column check box

function.

04 03 Drag Adjustment 1 Drag the slider to achieve variable data entry. The range
can be set.
Click the button to directly return the key value to the

05 05 Return Key Code 1 variable. Support bit variable return.
Support press time threshold setting.
Input text characters in ASCII or GBK Chinese characters.
Cursor movement and editing are supported.
You can set the (VP-1) position to store the input status

06 06 ASCIl Text Input Max 127 and input length.
ASCII input mode pop- up keyboard transparency can be
set.
The pop- up keyboard can be dynamically switched.

07 08 Synchrodata Return User defined Cllck_ _the screen to return the data to the variable as
specified.

08 09 Rotation Adjustment 1 Arc type drag adjustment.
Slide the touch screen along the X or Y axis of the specified
area to return the relative adjustment value inreal time.

09 0A Sliding Adjustment 2 With the data window indicating the display of variables,
you can achieve dynamic roll- character adjustment.
VP is reserved and returns data at (VP+1) position.
Slide the touch screen in the X-axis direction of the specified
area to achieve dynamic page dragging.
You can set the page switch target, area, the current page

10 0B Page Sliding None variable display will follow the drag.
If there are other touch controls on the page at the same time,
and the whole page ( including drag and drop touch buttons)
needs to be switched by gesture, you must set the touch
priority of the page sliding to the highest.

Slide | Sel 4 Realize icon page sliding selection with 0x07 display
11 oc Ide lcon Se variable (JPEG icon panning display).
12 oD Bit Button 1 Click button to specify bit adjustment for specified variable.

The touch configuration file ( 13*.bin) cannot exceed 256Kbytes.

You can dynamically turn on, off, or modify the specified touch instruction by UART or DWIN OS access to the touch
instruction access interface defined in 0xO0BO variable space to achieve complex touch functions.
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6.2 Variable Data Input
The variable data input control can change and adjust data by pressing the control area and popping up an input keyboard.

You can achieve touch screen simulation operation by this control with 0xD4 instruction. That means when the operation
is not completed and the pop-up keyboard is in non-operation state, you can use 0xD4 instruction to exit the pop- up

keyboard state after a specified time.

You can also use it to input integers, fixed decimals and other data into the specified variable storage space on the

current page or the pop- up keyboard. And the pop- up keyboard transparency can be set.

6.2.1 Instruction Storage Format

Address Definition Length(byte) Description
0x00 Pic_ID 2 Page ID
Area of the Control: upper left corner ( Xs, Ys), lower right corner( Xe,
0x02 TP_ Area 8 ve).
0x0A Pic_ Next 2 Target switch page, OxFF** means no page switch
0x0C Pic_On 2 Button press effect page, OxFF** means no button press effect.
0x0E TP_Code 2 OXFEQO , variable data input key code.
0x10 0x FE 1 OxFE
0x11 VP 2 Variable pointer

Return variable type :
0x00=2bytes:
Integer: -32768 to 32767,
Unsigned integer: 0 to 65535
0x01=4bytes:
0x13 V_Type 1 Long integer: -2147483648 to 2147483647
Unsigned long integer: 0 to 4294967295
0x02=* VP high byte, unsigned number: 0t0255
0x03=* VP low byte, unsigned number: 0to255
0x04=8bytes, extra long integer: -9223372036854775808 to
9223372036854775807
0x05=Single-precision floating-point number (4 bytes)
0x14 N_Int 1 Integer digits. For example, input 1234.56, and N_ Int=0x04
0x15 N_Dot 1 Decimal digits. For example, input 1234.56, and N_ Int=0x02

Display location: right alignment, (x, y) is the upper right coordinate of
0x16 (%) 4 the string input cursor.
Undefined when using configurationkeyboard (KB_ Source= 0x0F)

Display color

Ox1A Color 2 Undefinedwhen using configurationkeyboard (KB_ Source= 0x0F)
_ ASCII Font position, default 0x00
Bie Lib_ID 1 Undefined when using configuration keyboard (KB_ Source=0x0 F)
Font H Font size 0x00 means black, otherwise it is white
0x1D ont_ror 1 Undefined when sing configuration keyboard (KB_ Source= 0x0F)
Cursor color.
Ox1E Cusor_ Color 1

Undefinedwhen using configuration keyboard (KB__ Source=0x0 F)
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Ox1F Hide_En
0x20 Ox FE
0x21 KB_ Source
0x22 PIC_KB
0x24 AREA_ KB
0x2C AREA._.KB_
Position
0x30 OXFE
Limite_ En
0x31 -
0x32 V_min
0x36 V_max
0x3A Return_ Set
0x3B Return_ VP
0x3D Return_ Data
Ox3F Layer_ Gama

T5 L_ DGUSII Application Development Guide

0x00: The entered text is displayed as *; other values are displayed
according to the entered content.

OXFE

0x00=Current page;

0x01=Other page;

0x0F= Assembly keyboard

The page ID where the keyboard is located is valid only if

KB_Source is not equal to 0x00.

Assembly keyboard ( KB_Source=0x0F) =assembly function file

Only the pop-up keyboard (KB_Source=0x01) mode is valid;
Keyboard area: upper left coordinate ( Xs, Ys), lower right coordinate
(Xe, Ye).

Valid for pop- up keyboard or number entry configuration keyboard.
The upper- left coordinate of the keyboard display position on the

current page.

Fixed value OxFE.

OxFF: Indicates that the input range limit is enabled, and the input
out- of- bounds is invalid ( equivalent to cancellation);

Input lower limit, 4 bytes ( long or unsigned long).

Input upper limit, 4 bytes ( long or unsigned long).

0x5 A: During input, load Return_ Data to the Return_ VP address to
end the automatic recovery.

0x00: No data is loaded during input.

Load data function: mainly used for multi- parameter entry with
display variable SP (description pointer)

The process is automatically marked, such as changing font color,
size, enable a (bit) variable icon or invert an area.

It can also be used as a marker bit of the input process to meet

special requirements with DWIN_ OS development.

The VP address where the data is loaded during entry.

Data loaded into Return_ VP during entry.

When the keyboard or the numeric input configuration keyboard pops
up, the background transparency can be set with in 0Ox00~0xFF. 0x00
means 100% opaque.

Note: The valid key codes for digital input are 0x0030-0x0039, 0x002E(.), 0x002D(+/-), 0OXx00F0(Cancel), 0xO0F1(OK),

0x00F2(Backspace).
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Variable data input
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Coordinates of the upper left corner of the touch area

x B Y BT
wEFN - HEE

[] Key Ct Value(0x){L

Touch area width and heigth
Can be set by default

[ Audio 1D [NE-2-

[] Data auto-upleading

v Voice ID number

Ll Checking means that the input is completed and the data is uploaded. At the same time, the
0x05.4 bit of the CFG file needs to be written to enable the data upload, and the 0x05 bit can

Button effect:

[ set

[] No button effect

Page switching:

[] No page switching

VP (0x)
Variable type

Integer digits

Decimal digits

FontID
Font size
Cursor color

Display method

be written to 0x38, which means that the 22 initial value file is loaded, the data is uploaded,
and the touch sound is turned on.

J The display effect of processing the touch area. For example, the current button is
blue, and the button on the button effect page is dark blue. Press the button to see
sunken dark blue effect.

V Can be set by default

Variable storage space user can use address range arbitrarily: 0x1000-0xFFFF
Variable data entry and data type occupies 1/2/4 addresses. That is, non-associated
control keys need to be spaced apart.

System variable interface address range: 0x0000-0x0FFF

Keyboard setting |

Current page
&

Keybo

l) The number of integer digits displayed

during entry.
The number of decimal places displayed
during entry.

he coordinates of the data display
during entry.
Enter the position of the upper right
corner of the display eare.

\ The size of font 0 is 4*8-64%128, dot
matrix in X direction, the size is
appropriate, and the color can be
customized.

The type of touch control and
display control should be the
same as the type of data variable.

Occupy 1 address
Occupy 2 addresses

Int (word)
Long int (do
High Byte
Low Byte

Occupy 1 byte
Occupy 1 byte
Occupy 4 addresses
Occupy 2 addresses

When setting up the touch and display controls, the type of
the control should be the same, otherwise the entered
parameters will not be displayed correctly.

U The coordinates of the upper left corner of the
selected keyboard area.

u It is recommended to enter the postion of the upper right
corner of the display area for the coordinates of the data
display during the entry process.

Enabling
[ ] limits

[ Loading data
Data address(0x)

Loading data

U‘I’he corresponding data keyboard page needs to be
defined by the baisc touch setting key value, and the
key value is set under the touch attribute.

Only basic touch controls can be placed on the pop-up|
area, and touch keys such as key value return and
sliding page turning cannot be placed.

U The coordinates of the lower right control of the selected
keyboard area.

The coordinates of the upper corner of the pop-up keyboard on the current page. Too far to
the right or incomplete display of the keyboard in the lower right corner.
The pop-up keyboard is similar to the transparency of frosted glass, with Obeing opaque.

For example, after checking here, the data can ony be entered in the range of -1

It i1s mainly used to combine with the SP (description pointer

display to realize the automatic labeling fo the multi-parameter input process.

For example, modify the font color, size, start a (bit) variable icon or area inversion.
0x8003 is the data variable display SP 0x8000 address offset by 3 bits, used to change the
data color.

2047 is the color value . it needs to be converted into decimal
system. if there is no requirement, it can be unchecked by default.
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6.3 Popup Menu

6.3.1 Instruction Storage Format

Address Definition Length(byte) Description

0x00 Pic_ID 2 Page ID

0x02 TP_Area 8 Area of the control: upper left corner ( Xs, Ys), lower right corner (Xe, Ye).
Ox0A Pic-Next 2 Switch target page. OXFF** means no page switch.

0x0C Pic_On 2 Button press effect page. OXFF** means no button press effect.

OxO0E TP_Code 2 OxFEO1 , popup window key code.

0x10 OxFE 1 OXFE

Ox11 VP 2 Variable pointer

0x00 : the returned key code is saved to VP ( integer)
0x01: the returned key code is saved to high byte of the VP(VP_H)
0x13 VP_ Mode 1 0x02: the returned key code is saved to low byte of the VP(VP_L)
0x10-0 x1F: Write the lowest bit of the returned key code ( 1bit) to specific bit of
VP(0x10 corresponds to VP.0; 0X1F corresponds to VP.F)

0x14 Pic_Menu 2 Page ID of the menu

0x16 Area_ Menu 8 Menu area: upper left coordinate (Xs, Ys), lower right coordinate (Xe, Ye).
Ox1E Menu_ Position_x 2 Upper left corner x- coordinate of the current page

0x20 OxFE 1 OXFE

0x21 Menu_ Position_Y 2 Upper left corner y- coordinate of the current page

The transparency setting.

0x23 Translucent 1 The background transparency can be set within 0x00~ OxFF. 0x00 means
100% opaque.

0x24 NULL 12 Write 0x00
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Open DGUS, and click touch control-popup menu. Set the control touch area, and configure functions in the menu
on the right.

Popup menu configuration a

e
i Hmem—
oo O ————
0 oo

Name U Checking means that the input is completed and the data is uploaded. At the same

time, the 0x05.4 bit of the CFG fie is requied to write 1 to start the data upload. The
[[] Data auto-upleading 0x05 bit can be written 0x38, which means that the 22 initial value file is loaed, the
data is uploaded, and the touch sound is turned on

' The display effect of pressing the touch area. For example, the current button is

blue, and the button o the button effect page is dark blue. Press the button to see
the sunken dark blue effect.

Variable storage space users can use address range arbitrarily: 0x1000-0OxFFFF

e 564 The pop-up menu occupies 1 space address. That is, the non-associated control key
(0x) 0
addresses need to be spaced apart.

® System variable interface address range: 0x0000-0x0FFF
Int i

() High Byte V Write by word length: write the entire variable address. Write bit control: use bit
variable; write high and low words;
O Low Byte Section: write system variables such as backlight will be used.

J The corresponding pop-up menu page needs to be defined by the basic touch setting
key code, the key code range is 0x0000-0x00FF, among which 0x00FF is the cancel key
code. On the pop-up area, you can only use basic touch controls, and you can't press

' Popup menu

Page ID
the button to return, and you can't slide to turn pages, otherwise the keys will be invalid.

[%!

Menu are3. L The coordinates of the upper left corner of the pop-up menu area.
120 'd - E— V The coordinates of the lower right corner of the pop-up menu area.

Show location EE_M The coordinates of the upper-left corner of the pop-up menu's display position on
the current page.

Background transparency I — V The pop-up area is similar to the transparency of the glass texture, and 0 is opaque.
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As shown in the figure, the basic touch control (0x0000-0x0O0FE) on "China", "USA" and "Russia" will return to
the address of the variable pointed to by the pop-up menu control when clicked, and the key code of the "x"
cancel button is set to OXO0FF, which will not return the value when clicked and will exit the menu selection.

DIV 1508 RSB PRAE)

i} el = | 3 Menu_Position_X: The X coordinate of the upper-left corner of the current page display
) d d position of the menu.

—— —_—— Menu_Position_Y: The Y coordinate of the upper-left corner of the current page display
\ Country | - {Land Area‘ position of the menu.

DIFINY Jt508 R B IRAE)
9% t ;'; B [X Area_Menu: Coordinate of the upper-left corner of the popup menu
Boxes the area inside the dotted line.

Area_Menu: The coordinates of the lower-right corner of the popup menu.
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6.4 Incremental Adjustment

6.4.1 Instruction Storage Format

Address Definition Length(byte) Description

0x00 Pic_ID 2 Page ID

0x02 TP_Area 8 Area of the control: upper left corner ( Xs, Ys), lower right corner ( Xe, Ye).
0x0A Pic Next 2 Switch target page. OxFF** means no page switch.

0x0C Pic On 2 Button press effect page. OxFF** means no button press effect

Ox0E TP_ Code 2 OXFEO02, incremental adjustment key code

0x10 OxFE 1 OxFE

0x11 VP 2 Variable pointer, returned data is defined by VP_ Mode

0x00: Adjust the VP (integer)
0x01: Adjust high byte of the VP (1-byte unsigned integer, VP_H)
0x02: Adjust low byte of the VP (1-byte unsigned integer, VP_L)

0x13 VP_ Mode 1
0x10-0x1F: Adjust the specific bit of VP (0x10 corresponds to VP.0, 0x1F corresponds
to VP.F), range:0- 1.
0x14 Adj_ Mode 1 0x00=- -  others=+
0x00: Disabled. The value stops changing when max. or min. values are reached.
0x15 Other Values: Enabled. The value loops around the range when it reaches
Return_ Mode 1
max.
0x16 Adj_ Step 2 0x0000-0x7FFF
Min value accepted by the control:
0x18 V_Min 2
2 -bytes integer(When VP_Mode is 0x01 or 0x02, only low byte is effective)
Max value accepted by the control:
O0x1A V_ Max 2
2 -bytes integer(When VP_Mode is 0x01 or 0x02, only low byte is effective)
0x00: Continuous. The value is changed while the user hold sit.
0x1C Key_Mode 1
0x01: The value is changed once per touch.
0x1D NULL 3 Write 0x00
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6.4.2 Software Settings
Open DGUS, click touch control - incremental adjustment. Then set the control touch area, and configure the

functions in the menu on the right.

V Coordinates of the upper left corner of the touch area

y Touch area width and height
\

[ Key Ct value(ox S = Can be set by default
[ Audioo NI+ y Voice ID number

Incremental Adjustment i Checking means that the input is completed and the data is uploaded. At the same time, the

0x05.4 bit of the CFG file is required to write 1 to start the data upload. The 0x05 bit can be

[J Data auto-uploading written 0x38, which means that the 22 initial value file is loaded, the data is uploaded, and
the touch sound is turned on.
Button effect:
The display effect of pressing the touch area. For example, the current button is blue, and the
1 (S button on the button effect page is dark blue. Press the button to see the sunken dark blue
effect.

[] No button effect

Variable storage space users an use address range arbitrarily: 0x1000-0xFFFF.
The pop-up meanu occupies 1 space address. That is, the non-associated control key

5012
L] addresses need to be spaced apart.
- System variable interface address range: 0x0000-0x0FFF.
@ Int O Bit
O High Byte Write by word length: write the entire variable address. Write bit control: use bit variable;
write high and low words.
O LowByte Section: Write system variables such as backlight will be used.
B g
e When pressed, it is "+" to increase, "to decrease.
Over limit Operation Cycle adjustment: After the data reaches the Max. or Min. value,
you can continue to adjust. 12345
Adjusting step length Stop adjustment: The adjustment will stop when the data reaches Cycle
the Max. or Min. value. Stop (threshold)
Lower limit
' For example, if the step size is set to 2, the alue will increase by 2 if you click it once, such as
Upper limit 2/4/6/8 change. The upper and lower limits are the Max. and Min. data ranges. The upper
and lower limits are set to 0/1 and can be multiple-selected, 0 is off and 1 is on.
Touch effect

Adjust once: Press and hold the touch data to change only once.
Continous adjustment: Press and hold the touch data to continously change.
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6.5 Drag Adjustment

Drag adjustment is to change and adjust the data pattern by dragging the slider.
The advantage is that it is intuitive, fast, and the parameters do not cross the boundary.
In combination with the "Data Variables" control, the data can be dragged for precise display and the scale range

can be set.

6.5.1 Instruction Storage Format

Address Definition Length Description

0x00 Pic_ID 2 Page ID.

0x02 TP_Area 8 Area of the control: upper left corner ( Xs, Ys), lower right corner (Xe, Ye).
0Xx0A Pic_Next 2 Switch target page. OxFF** means no page switch.

0x0C Pic_On 2 Button press effect page. OxFF** means no button press effect

Ox0E TP_ Code 2 OxFEO3

0x10 OxFE 1 OxXFE

Ox11 VP 2 Variable pointer.

The high 4 bit defines the data return format:
0x0*= Adjust VP word address ( integer number);
0x1* = Adjust the high byte address of the VP word address (lbyte unsigned

0x13 Adj_ Mode 1 number, VP_H);
0x2* = Adjust the low byte address of the VP word address (1byte unsigned number,

VP_L).
The low 4 bit defines the drag mode:
0x*0=horizontal drag; 0x*1=longitudinal drag.

Effective adjustment area: ( Xs, Ys) (Xe, Ye), which must be the same as

0x14 Area_ Adj 8 the touch area.

0x1C V_ Begin 2 The return value corresponding to the starting position, an integer.

OX1E V_End %) The return value corresponding to the end position, an integer.
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6.5.2 Software Settings

adjustment
x Y B y Coordinates of the upper left corner of the touch area
Wil - v 2 V Touch area width and heigth
O] Ke?c“'a'"'*{m)-_ v Can be set by default
0 Audio 0 N = Voice ID number
Name V Checking means that the input is completed to uupload the data, and the 0x05.4 bit of the
CFG file is required to write 1 to start the data upload. Bit 0x05 can be write as 0x38, which
[] Data auto-upleading means loading 22 intial value files, uploading data, and turning on touch audio.
VP (0x) ariable storage space users can use address range arbitrarily: 0x1000-OxFFFF
The pop-up menu occupies 1 space address, That is, the non-associated control key addresse
D need to be spaced apart.
ragging mode System variable interface address range: 0x0000-0x0FFF.
Data return mode T Write by word length: write the entire variable address.
Write bit control: use of bit variables.
Dragging mode - Write high and low bytes: it will used for writing system variables such as writing backlight.
Pointing to the high of 0x0082 address here is used to drag to adjust the heigth of brigthness.
Start Value O
y The min. and max. values of the adjusted data are both 0 and cannot be dragged.
Terminated Value 100 ]
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6.6 Return Key Code

6.6.1 Instruction Storage Format

The return key code control is to return the key value to the variable by pressing the control area, and supports

the return of bit variables. Users can perform corresponding logical operations based on the returned key values.

Address Definition Length(byte) *

0x00 Pic_ID 2 Page ID

0x02 TP_Area 8 Area of the control: upper left corner (Xs, Ys), lower right corner (Xe, Ye).
0x0A Pic_Next 2 Switch target page. OxFF** means no page switch.

0x0C Pic_On 2 Button press effect page. OxFF** means no button press effect.

O0x0E TP_Code 2 OxFEOQ5

0x10 OxFE 1 OxFE

0x11 VP 2 Variable pointer

0x00: the returned key code is saved to VP (integer)
0x01: the returned key code is saved to high byte of the VP(VP_H)

0x13 TP_Mode 1 0x02: the returned key code is saved to low byte of the VP(VP_L)
0x10-0x1F: Write the lowest bit of the returned key code (1bit) to specific bit of
VP(0x10 corresponds to VP.0; 0X1F corresponds to VP.F)

Ox14 Key_Code 2 Returned key code

Unit of 0.1s. There will be a response when the press time exceed the

0x16 Hold_Time 1 Hold_Time.

0x17 NULL 10 Write 0x00
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6.6.2 Software Settings

Open DGUS, and click touch control i return key code. Then set the control area, and configure the button effect,

page switching, key value, variable address, etc.

x EEEN s Y EEIl: V Coordinates of the upper left corner of the touch area
wEEN: H EEl S eekes Touch area width and heigth

[ Key Ct value(ox) EHIN +- Can be set by default

0O Audio 1D [T +-

Name Return Key code

Voice ID humber

Uchecking means that the input is completed and the data is uploaded. At the same

time, the 0x05.4 bit of the CFG fie is requied to write 1 to start the data upload. The
(] Data auto-upizading 0x05 bit can be written 0x38, which means that the 22 initial value file is loaed, the
data is uploaded, and the touch sound is turned on

Button effect:
\J The display effect of pressing the touch area. For example, the current button is
s blue, and the button o the button effect page is dark blue. Press the button to see
the sunken dark blue effect.
[] No button effect

Page switching:

-
=

] No page switching

 key value(0x)

The key value data to be returned. the key value range: 0x0000-0xFFFF, the master
executes the corresponding operation according to the returned key value.

y For example, the pressing time is set to 50*0.1=5 seconds, that is, the control needs to
keep pressing for 5 seconds before returning to the 0x0001 key value, 5A A5 06 83 5436
01 0001. Switching the page to lift and execute.

Variable storage space users can use address range arbirarily: 0x1000-0xFFFF
Press the key to return to occupy 1 space address. That is, non-associated key addresses need
VP (0x) 5436 to be spaced apart.
The same address can be set with different key values, such as 0x5436 address key value can
) be set 0001, 0002, 0003 system variable interface address range: 0x0000-0x0FFF (such as
@® Int page switching address 0x0084)

(O High Byte UWrite by word length: write the entire variable address.

Write bit control: use of bit variables.
O Low byte Write high and low bytes: it will be used for writing system variables such as
writing backlight.

Return data format:

5AAS 06 88 5436 01 0001

0x06: Data length;

0x5436: VP;

0x0001: returned key value of 0001.
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6.7 Text Input
Text Input includes ASCII and GBK Chinese characters. You can move the cursor and edit during input. The input
status and input length saved at (VP-1) address can be set.

The transparency of ASCII input keyboard is adjustable.

The keyboard key code is as the tableelow.

Key codes are the key values defined for basic keyboard operations . The lower byte of the two- byte key code

indicates the normal key code, and the higher byte indicates the uppercase key code.
For example, 0x61 corresponds to a, Ox41 to A, and 0Ox31 to 1.

Besides, the key code must be smaller than 0x80 (ASCII code) . 0x0D key code input will be automatically converted to
0x0D 0x0A; 0x00 and OxFF key codes are disabled.

le)edye Normal | Capital Cl:jye Normal | Capital
0x5171 q Q OX5A7A z z
OX5777 w w 0x5878 s S
0x4565 e E 0x4363 ¢ c
0x5272 r R 0x5676 v v
0X5474 t T 0x4262 b B
0x5979 y Y OX4E6E 0 N
0x5575 L U 0x4D6D g M
0x4969 i ' 0x3C2C , <
Ox4F6F ° o OX3E2E : =
0x5070 p P O0X3F2F / ?
0x7B5B [ { 0x2020 SP SP
0x7D5D ] }

0x7C5C \ I

Table 6.7 Keyboard function key code definition
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Key Code Function Description

0x00F1 Confirm input code return, and the input text is saved to the specified VP.
0x00F3 Delete one character backwards.

Move the cursor forward by one character; it is used to turn pages in GBK Chinese
0X00F7 Left : Y pag
character input.

0X00F9 Used to switch between different keyboard backgrounds in order when they are not on
. the current page.
Picture_ KB_Change 0xO00F9: 2 background pages, PIC_KB and PIC_KB+ 1.
OXO0FA OXOOFA: 3 background pages, PIC_KB, PIC_KB+ 1, PIC_KB+2.

In case of using the keyboard (keycode in the Ox4F register) for text input, if you use the CapsLock key, please define the
button animation in the area where you want to indicate "CapsLock"; after this, when you press the CapsLock key, the
area icon of " CapsLock" will be displayed on the screen automatically.
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6.7.1 ASCII Text Input
6.7.1.1 Instruction Storage Format

Address Definition Length(byte) Description

0x00 Pic_ID 2 Page ID
Control area: upper left corner ( Xs, Ys), lower right corner
0x02 TP_Area 8
(Xe, Ye).
OXOA Pic_ Next 2 Switch target page. OxFF** means no page switch.
0x0C Pic_On 2 Button press effect page. OxFF** means no button press effect.
O0XO0E TP_Code 2 OXFE06
0x10 OxXFE 1 OXFE
Ox11 VP 2 Variable pointer
Max text length, in words (two characters for each word). Range:
[0x01,0x7B].
0x13 VP Len Max 1 When the text is saved in the specific VP, OxFFFF will be added as
T terminator at the ending of the text. Thus the max variable space is
actually VP_Len_Max+1.
Input mode.
ox14 Scan_ Mode 1 . . o
0x00: re-input; 0x01: modify existing text.
Index in the FLASH memory of the ASCIl Font to use.
Ox15 Lib_ID 1 0x00=default.
0x16 Font_Hor 1 Font width, in pixels.
Font height, in pixels. When "Lib_ID" = 0x00, it must be twice the
0x17 Font_ Ver 1 )
width.
Color of the input cursor. 0x00: Black
0x18 |
Cursor_ Color 1 Other Values: White.
0x19 Color 2 Text color.
U - left dinat f th here the text will be displayed:
ox 16 S Aice S 4 pper-left coordinates of the area where the text will be displaye
(Xs, Ys).
0x55= save the input end tag and valid data length at the * (vp-1)
position.
* (vp-1) high byte, input end mark: 0x5A means input end, 0x00
Ox1F Scan_ Return_Mode 1 means idle or input state.
* (vp-1) low byte, effective input data length, in byte.
0x00= does not return the input end tag and data length.
0x20 OXFE 1 0x FE
Lower-right coordinates of the area where the text will be
0x21 Scan_ Area_End 4

displayed: (Xe, Ye).
Keyboard image page settings.

0x25 KB_ Source 1 0x00: Keyboard on current page.
Other Values: Keyboard on another page.

101



0x26

0x28

0x30

0x31

0x35

0x36

0x37
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PIC_KB

Area_ KB

OXFE

AREA_ KB _ Position

Display_ EN

Layer_ Gama

NULL

T5 L_ DGUSII Application Development Guide

The page where the keyboard is located (valid when the keyboard
is not on the current page)

Keyboard area coordinates: upper left corner ( Xs, Ys), lower right
corner( Xe, Ye).

OxXFE

Upper- left coordinates of the keyboard. ( valid when the keyboard is
not on the current page)

0x00=Normal display;
0x01=Characters displayed as asterisks(*)
The background transparency can be set within 0x00 ~ OxFF.

0 x00 means 100% opaque.
Write 0x00
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6.7.1.2 Software Setting
ASCII Text Input 1

X m: Y “%
= y Coordinates of the upper left corner of the to area
W RN+ H EE s ] Locke

ch area width and height
Key Ct value(0x) I
B - Can be set by default

[ Audio 0 I < -
y Voice ID number

Name A | Text Input

Checking means that the imput is completed and the data is uploaded. At this same time, the
[[] Data auto-upleading 0x05.4 bit of the CFG file is required to wirte 1 to start the data upload. The 0x05 bit can be
written 0x38, which means that the 22 initial value file is loaded, the data is uploaded, and
the touch sound is turned on.

Button effect:
= set }

y The display effect of pressing the touch area. For example, the current button is blue, and
[] No button effect 4 the button on the button effect page is dark blue. Press the button to see the sunken
dark blue effect.

m Variable storage space users can use address range arbitrarity: 0x1000-0OxFFFF.
set UAccroding to the input character length occupies the corresponding length address, the max. is 127
words(word).
S— The VP_Len_Max+1 address is occupied as the OxFFFF terminator, therefore, one more address needs to

[[] No page switching be reserved.

For example, 5 addresses are actually needed, and because the OxFFFF terminator occupies one more

address. 6 addresses need to be reserved.x

VP (0x) 5240 System variable interface address range:0x0000-0x0FFF(if the page switching address is 0x0084). For
example, 5 addresses are actually needed, and because the OxFFFF terminator occupies one more address

6 addresses need to be reserved.

Text Length y Max. length of the text variable, range 0x01-0x7F
Input Mode IS U Re-cnter: When entering again, the previously entered characters will be cleared.
_ "I Modify the text: When entering again, the previously entered characters still exist, and
Font Lib_ID the previously entered characters needed to be deleted manually.
S—
Font Height
Cursor color ack Cursor black or white
Font Color

The display color of the text during the input process.

Keycode [=

Kaycode Description

nter the coordinates of the upper left corne
the display area(Xs, Ys)

EEElEL) §
5000

@oaaas

Soaoas

i
l”llw-' v | o
SR

Enter the coordinates fo the lower right corner of the %lm (el 2atsres]
display area(Xs,Ys). i B
. Keyboard (Balos setaet] Dawesn] [ 4) [Clis
setting Def Kepcoda 0000 add | Buckspace | |

Bazeription

Page ID (B
P T " = -

P A —

£
Keyboard area ) Xy o COCNE @
ﬂ 98 _ UThe called keyboard page uses basic
e| coordinaes of the upper left corner - touch control to define the key value.
can be set consis i _— . h — ] Note that the key value of data such
Show location tﬁ‘m—'—&ﬂ— ] i CIRESY as 1 should be set to 0x2131. You can
g check the kdyboard, refer to the
- X ¢ 5 routine, or refer to the ASCII key code
Background transparency LI - ] table setting.

T

=

Y The called keyboard displays the coordinates in the upper left corner of the current
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6.7.2 GBK Input

GBK input is used to input Chinese character text.
Open DGUS, and click touch control - GBK input. Then set the control area, and configure functions in the menu on
the right.

GBK input can be combined with the text display control to display entered characters.

6.7.2.1 Instruction Storage Format

Address Definition Description
0x00 Pic_ID 2 Page ID
0x02 TP_Area 8 Area of the control: upper left corner ( Xs, Ys), lower right corner ( Xe, Ye).
O0x0A Pic_ Next 2 Switch target page. OxFF** means no page switch.
0x0C Pic_On 2 Button press effect page. OxFF** means no button press effect
OxO0E TP_Code 2 OxFEO06 , GBK input key code.
0x10 OXFE 1 OxFE
Ox11 VP 2 Variable pointer
Max text length, in words (two characters for each word). Range: [0x01,0x7B].
When the text is saved in the specific VP, it will add the OxFFFF as
ox13 VP_Len_Max 1 terminator
automatically at the ending of the text. Thus the variable space is actually
VP_Len_Max+1.
Input mode.
Ox14 SN (TR 1 0X00: re-input, 0x01: modify existing text.
0x15 Lib GBK1 1 Index in the FLASH memory of the GBK Font to use after entry. 0x00=default.
0x16 Lib_GBK2 1 Index in the FLASH memory of the GBK Font to use before entry.
0x17 Font_Scalel 1 Lib_ GBK1 font size, lattice number
0x18 Font_Scale2 1 Lib_ GBK2 font size, lattice number
Color of the input cursor.
0x19 Cursor_ Color 1 0x00: Black
Other Values: White
O0x1A Color0 2 Text color after entry
0x1C Colorl 2 Text color during entry
The display of pinyin hints and corresponding Chinese characters during entry.
* 0x00 = pinyin hints are displayed on the top and the corresponding Chinese
characters are displayed on a separate line at the bottom.
Pinyin hints and Chinese characters are displayed left- aligned, with Scan_ Dis line
Ox1E PY_ Display_Mode spacing.
1

* 0x01 = Pinyin hints are displayed on the left, and the corresponding Chinese
characters are displayed on the right.

The starting display x position of the Chinese character is: Scanl _ Area_ Start+ 3x
Font_Scale2+Scan_Dis.
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O0xAA=Save the input end mark and valid data length at *( VP-1).
*(VP-1) high byte, end of input mark: OX5A means end of input, 0X00 means input is
Ox1F Scan_ Return_Mode 1 I
still in progress.
* (VP-1) low byte, valid input data length in byte.
* OxFF= Not return the input end mark and data length.
0x20 OxFE 1 OxFE
0x21 Scan0_Area_ Start 4 Upper- left coordinates of the area where the text will be displayed: ( Xs, Ys).
0x25 Scan0_Area_End 4 Lower- right coordinates of the area where the text will be displayed: ( Xe, Ye).
Coordinates of the upper left corner of the text display area of the pinyin prompt
0x29 Scanl_ Area_ Start 4 .
during entry.
. The spacing of each character displayed during entry. A maximum of 8 characters
0x2D Scan_ Dis 1 . )
per line can be displayed.
0x2E 0x00 1 0x00
Keyboard image page settings.
0x2F KB_ Source 1 0x00: Keyboard on current page.
Other Values: Keyboard on another page.
0x30 OXFE 1 OXFE
The page where the keyboard is located (valid when the keyboard is not on the
0x31 PIC_KB 2 current page) .
0x33 Area KB ) Keyboard area coordinates: upper left corner ( Xs, Ys), lower right corner( Xe, Ye).
- Upper- left coordinates of the keyboard. ( valid when the keyboard is not on the
0x3B Area_ KB_ Position 4 current page)
0x02=pinyin input method
Ox3F Scan_ Mode 1
0x03=phonetic input method.
Note

Pinyin " bd" corresponds to all GBK- coded full- width punctuation entry;

DWIN' s pre-installed 0# font library contains all ASCII characters of 4*8--64*128dot matrix.

The key code (low byte) of the phonetic input method is defined as below (the phonetic input method is mainly used
in Taiwan).
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6.7.2.2 Software Setting
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