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Chapter 1 Quick Start

Product Line Code DM

DWIN Smart LCM Product Line

Color Code 1 Character

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

Resolution 5 Digits

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

32240=320*240 48270=480*272
64480=640*480 80480=800*480 85480=854*480
10600=1024*600 10768=1024*768 12480=1280*480
12800=1280*800 13768=1364"768/1366*768

19480=1920"480

48320=480*320

Classification 1 Character

F=COF structure Y=Beauty grade
C=Commerce grade T=Industrial grade
S=Harsh environment grade Q=Automotive grade

L=Simple application grade
K=Medical grade

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

3Digits | 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 ~ 17.=17.3inch  185=18.5inch  215=21.5inch

- Separator

0=Basic type
1=Basic type with shell

1 Digitor | 2=Analogue video processing platform

Attribute Code

character | 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

1 Character

LCD Temperature Level

N=Normal temperature W=Wide temperature

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

Z01-Z99, Standard is blank

1or2
TP Category Character
Custom Tag Nu$n+ber
Extended Memory Tag Nl::n::)er

FO0=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

VCC Power supply input

TX4 o UART4 output 3 4 2
o UART?2 output 4 5 3
| UART2 input 5 6 4
I UART4 input 6 7 5
P Power supply input 7,8 8,9,10 6

@ I: INPUT, O: OUTPUT, P: POWER

@PCB pins of the same defined pins have been connected in parallel.

(®CN1: Use 8 Pin 2.0 mm spacing patch socket;

CN2: Use 10 Pin 1.0 mm spacing FPC mount;

CNa3: Additional 6 Pin 2.54 mm spacing through hole pad is provided.

@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.

G®DWIN adopt TTL/RS232 compatible interface. Users can use 0Q resistor or solder to short connect directly.
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.
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ON: short circuit, TTL level
OFF: disconnect, 232 level

232 level is not connected by default

Level selection

(1) 10 Pin 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.

FCC1015A Cable

Connect the computer
on the other side

V HDLUSB Cable

V HDL662B Adapter
board

FCC-10-1.0 Terminal
block

V Power ground, ground parallel connection, parallel connection

L) Serial Port 4 expanded serial port

L Serial port 2 transmission pin,connect to MCU's receiving pin

'L serial port 2 transmission pin,connect to MCU'’s receiving pin

') Serial port 4,expanded serial port
1y Power, parallel connection

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

U
SD Card,use to download DWIN_SET project
file Small card can be pulled out from the tail.

‘ \ HDL65011 cable
. Nine frame head for communication,Black
terminal connected to power.

DGUS |

R———— e Y

W HDL65013 cable connecis screen to control
board.It can be used with terminal block after
mass production.

V 8PIN 2.0 terminal block, 2.0mm pin space,
can be welded on the control board.

Power ground, ground parallel connection,parallel connection.

RX3 expanded serial port.

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

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

TX3 expanded serial port.

Power, parallel connection.

8pin2.0 interface definition and wiring
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1.3 Power Supply

Confirm the voltage and power consumption corresponding to the screen according to the catalogue or datasheet.
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 1-! HDL662B
| B
- vy

CP210x USE Driver for x86 & x64 E | HDLg&2C

NOTE: 1. Xx86 corresponds to 32-bit Windows operating system
2. x64 corresponds to 84-bit Windows operating system

Serial Port Driver

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".

= Device Manager

File Action View Help
@a%|m|E Hml e

4 = MS-202108021450

..359 Batteries

b /M Computer

b Disk drives
> e Display adapters
b %’?’:‘, Human Intefface Devices
b L IDE ATASATAPI controllers
b Keyboards
b ,33 Mice and other pointing devices
B Monitars
b ¥ Network adapters
. [ Portable Devices
- 75" Ports (COM & LPT)
b D Processors
b -%| Sound, video and game controllers
b M) System devices
b § Universal Serial Bus controllers|
| Scan fer hardware changes

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

&) Il Update Driver Software

How do you want to search for driver software?

2 Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

% Browse my computer for driver software
Locate and install driver software manually.

Cancel

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

@ 1l Update Driver Software

Browse for driver software on your computer

Search for driver software in this location:

Ch\Users\Administrator\Documents bl Browse...

[¥lInclude subfolders

Browse For Folder

Select the folder that contains drivers for

o1 Contacts

< Let me pick from a list of device drivers on my |
This list will show installed driver software compatible with the
software in the same category as the device.

* g Desktop
& Downloads

» | ir Favorites
i Links

b Fl My Documents
W My Music

Folder: My Documents

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

manager.

1.4.2 Software Operating Environment Driver

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

Download DGUS V7.624 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 V7.624.

Step 3: Import the image.

Step 4: Configure the Interface.

Step 5: Click save and generate.

Step 6: Project preview.

10
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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 250MHz,

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@1280*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
16Mbytes SPI Flash.

»  With a max 400Hz touch point speed, the touch panel supports resistance or capacitance, and its sensitivity

can be adjusted.
» High-quality speech compression storage and playback.

> 128KBytes 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, 64Kbytes code space, 32Kbytes on-chip RAM.
64-bit integer mathematical operation unit (MDU), including 64 bit MAC and 64 bit divider.

vV WV V

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

11
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5) Reducing crystal requirements and PCB design challenges for a variety of inexpensive wide-range tuned
6) impedance crystal oscillators and PLL.

(

(

(7) 3.3V 10 voltage, can adapt to 1.8/2.5/3.3 various levels.

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

9) Supporting DWIN WiFi module to access to DWIN cloud directly, and easily developing various cloud platform

applications.
(9) Working temperature ranges from - 40°C to +85°C (Customizable IC for -55°C to 105°C operating temperature
range).

(10) 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.
(11) Using 0.4 mm ELQFP128 packaging, low manufacturing difficulty and low cost.

(12) Providing T5L IC+LCD+touch panel cost-effective supporting scheme and comprehensive technical service

support for industry customers.

a1 a1 0 O I = 1 5 ) I S
L£I2US8 LUZZ| S8 SRLIZUEE L8 LERIVUER 282
SRBpIzE ®EEE| 75 BzEzZdze 7> LH8STBBIE T-
2ECUE o
. B7/47 |—2
—— X306 B646 [—=
—=—1 RX3/07 B5/45 =
3 Ba4d —
] VDD B3/43 —7
VIO B2/42 |
< n B1/41 u:=
= P10 BA/40
=— pi1 -
,; P12 VIO 37
=1 PI3 TS L VDD ——
Pl4
{‘l' PIS vs/37 |—32
=] P16 HS/36 N—!
— P17 DEAS —
13 —_— PCK/34 =
- VDD 33 -
41 vio ‘ ‘ 32 :"1
15 31 79
T s . CKO30 —
2 L
i7 | P2 1 ) 78
17 e VIO |
o 3 VDD ——
. P24 7
=1 p2s X027 22
—— P26 _ Y026
2 Yi24 —=
=— VDD SCK/23 T
——— VIO S5Cs22 %u
i / CMD21 =
:é‘ P30/X0 CLK20
=21 p3lxI / -
5 P32 VIO e
39 Pi3 / VDD ——
- GND
2 G span7 —&8
3
—=— avo // sD216 :
—=—1 GND
/ Pf’;':":';: scunsoer S8« £ _  252co=e
CnoES0——ww QDULOU ¢ Z08w 2 Qe S=A833
hxs & : oo0a0Q888 Cogg Z8 08 =
eEECPREREE 22222222 282 HR 85 EEE£E29
-'.-rlv_:f-z:‘:—rz ml=lnl ol ||| v | ] o | = wilo |0 olg|= =l
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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 users 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.

13
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Development material
Image file, Icon file, Font file, Audio file

DGUSIH TSL software
Interface function configuration settings

DWINOS.bin
Second development

14.BIN 22.BIN

Touch configu-
raton e 89 Inicpiay viarable file] Initialization file

program

SD card dmmmcmglr

TFT driver and display Variable storage interface

0x0000-0x0FFF
Hardware interface and AL A

nrocess control 128KB data variable space

0x82 write

GUI: Text display 0x83 read
Icon display UART interface

Image display N81, backlight, sound, optional CRC16 check

T5L_DGUSII development system

14
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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_DGUS Il platform specifies a refresh cycle of 20ms, which means that the contents of 13.bin and 14.bin are

read once in every 20ms.

The DGUS Il development platform supports up to 256 variables per page, so the processing capability of DGUS Il 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 DGUS Il software platform based on T5L ASIC CPU are as bellows.

(1) Based on T5L dual-core ASIC, GUI and OS cores both run at 200MHz main frequency (350MHz main frequency
version can be customized), with extremely low power consumption.

(2) 16Mbytes low cost SPI Flash(can be extended to 64Mbytes NOR Flash or 48Mbytes NOR Flash+512Mbytes
NAND Flash), JPEG image, icon compression storage, You can specify the size of background image storage space.
(3) 512Kbytes 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 IO, 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.

15
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(11) Support CTP sensitivity adjustment, convenient for users to install the panel (the thickest to 6mm toughened
glass) application.

(12) Data variable display, automatically recognize and support the zigzag optimization of the 8bit encoding font
library character display, to support non-standard fonts (such as digital tube font), non-half corner characters display;
8bit 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_DGUS Il 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 DGUS Il 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.

Power on

Timer interrupt !
.dslysm operation monitoring and Backlight opened

c Download files and count the number
Serial port interrupt - of successful downloaded by category
Serial data processing on the screen

Peripheral interrupt Load TSL CFG".CFG hardware configuration Files downloaded SD card plugged out,
data processing like RTC Load 13.BIN touch configuration file then re-power
Load 14.BIN display configuration file
== Load 22.BIN initialization file
Touch screen/Button interrupt
logical page and processing of 13.bin B .. -, on

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 16MB Flash memory is divided into 64 fixed 256KB 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 248KB, and that
in the T5L2 CPU platform should not exceed 760KB. The download file must be placed in the DWIN_SET folder of
the SD card root directory, which must be a 4KB 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 23rd position occupies 10 intervals. At this time, the background image
position cannot start from 32, but needs to start from the 33rd position. 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

7 Al s

E3

32 Background 48_lcon.icl{customizable)
It is recommended that all

23 GBKIHZK file

picture.icl

{Ciwtomiznti) (customizable)

icons be made into an ICL
file for calling.

oo e

16MB space is divided into 64 subspaces that is fixed capacity 256KB, and the file 1D range from 0
to 63.13 M14/22/(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-OxFFFF. 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-OxFFFF 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-OxFFFF.

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 range is used by channel i 3 cpannel: 0x2800-0x2FFF
RAM variable address. 4 channel: 0x3000-0x3700

range can be used as a 6 channel: 0x4000-0x47FF
il adhase 7 channel: 0x4800-0x4FFF

0x5000-0xFFFF: range of variable storage space

NO == 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 0x1000, 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.

Lo dlsplay Variable address Stored data
« B0 B [z B ariable

. = H | =l g i 0x1000 B1B1
Name definition’ |Text | , 0x1001 BEA9

Beijing

bescrton () 0x1002 Boal i
e 00

0x1004 BFC6
0x1005 BCBC

Storage method of data in variable address
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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 following, the text display control instruction storage format, the space pointed to by the text control description
pointer stores the variable address, the upper left corner coordinates of the control, the text color, the upper left

corner and the lower right corner coordinates of the text box in order. etc.

In the figure, 0x5000_H represents the high byte, and 0x5000 L is the low byte.

| Text Display Control Instruction Storage Format
Address Definition Data length illustrate
0x00 0x5A11 2
0x02 £SP
0x04 0x000D
0x06 0x00 Vi
0x08 0x01 X, Y |
0x08 0x03 Color
0x0E Ox4 Xs Ys Xe Ye
Text display
Ox4FFF_L e w0 W
SPOx5000 | WM OXS000H 10 =P
0x5000 L 00 Variable address VP
- |Text
0x5001_H 00 name definition  [ggog
0x5001_L 6E The starting display position, the des.c:jl:ntm;dpomter 1000
N variable address
coordinates.of the upperleft corner ]
0x5002_H 00 dislag ol 400 .
0x5002_L 82 Encoding 0x02<GEE -
[]x50[}3_H 84 . I [[] Character spacing is not autematically
ext display color TiEed
0x5003_L 00 T
text length
0x5004_H e omoxn 0

[Example]

Send instruction: 5A A5 05 82 5003 F800 (Effect: The character color changes from olive green to red.)
5003: The storage address of the text color.

F800: Red code.
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Examples of other description pointer applications are as follows.

Function Send Instruction Effect

Change Dai\t_a Display 5A A5 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

5A A5 05 82 500A 30 60

Lattice Size and Y directions need to be modified.
Hidden Characters 5A A5 05 82 5008 0000 Change the character length to 0 to hide characters.
Change Font File 5A A5 07 82 5009 003C 10 10 Call size 60 font, the font size is 16*16. That is, after changing the font file,

the character size will also change at the same time.

SP setting problems:

(1) In case of no curve display, 0X1000-0X7FFF can be used for VP, while 0X8000-0XFFFF 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, 0X1000-0X4FFF 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 “command”(“CMD” for win7) to enter DOS system;

Step 2: Input command: format/q g:/fs:fat32/a:4096 (Note that q 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

different (for example, it can be “h” or “i”).

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.

pe the name of a prograny, folder, document, or Internet
rejource, and Windows will open it for you.
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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.

(DCreate a DWIN_SET folder in the SD card root directory.
@ 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 .

@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 can not be recognized.

22



A¥ DWIN Technology

Professional, Creditable, Successful

3.3 Download File
3.3.1 Download File Type

T5L_DGUSII Application Development Guide

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 Naming Rule Description
' T5L_UI*.BIN . )
Program file T5L_0S*BIN Underlying kernel firmware program
DWIN OS program DWINOS*.BIN DWIN OS program, the code must start from 0x1000.
0S CPU 8051 program T5L51* BIN Program based on the standard 8051 platform.

You can choose to encrypt or not to encrypt when downloading.

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.

NOR Flash data base ID+(optional) file name.LIB

Font ID+(optional)file name.

Fontfile (4~12MB) | g|\/DZK/HZKIGTF, font ID 00-47.

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

DGUS input method file 12*.BIN Fixed storage in 12 fontlocation
DGUS touch control file 13*.BIN Fixed storage in 13 font location. Size limit: 256KB
DGUS display 14* BIN Fi.xed.st.orage in 14.1 font location.
control file Size limit: 256KB, in DGUS Il format.
DGUS variables 29* BIN Fixed storage in 22 font location. Load 0x2000-Ox1FFFF address

initialization file content and initialize 0x1000-OxFFFF variable space.

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

JPEG image and icon file, Font ID+ (optional) filename. ICL

Music file Font ID+ (optional) filename. WAE | Must be in DGUSII format, generated by DWIN tools.

Configuration module ID+(optional) The configuration module ID is from 0x0000 to OxFFFF, and each

Ul configuration file filename. UIC

Hardware

ID corresponds to 32KB memory space.

For multi FLASH expansion, one configuration module data issaved
in one Flash.

Configure CRC status, baud rate modification, touch panel
sound control, touch upload mode, display direction, etc.

configuration file T5LCFG*.CFG Don't d0\.NnIoad incompatible CFG files that may cause screen
malfunction. Users can contact customer service to get the
CFG files needed.

CRC check file T5*.CRC Perform CRC32 check after SD card download.

16MB Flash memory (max expandable to 64Mbytes Nor Flash or 48MB Nor + 512MB 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 248KB, and for T5L2 CPUS, the size of a single
JPG file should not exceed 760KB.

When using NAND Flash expansion, it must be soldered in the position of expanded Flash 3. Corresponding font
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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 name 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 768KB. 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.

In the FLASH storage space, a single font space is 256KB in size.
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When a single icon library file exceeds 256KB, 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, ASCIl, GBK, GB2312 and UNICODE.

DGUS screen has been pre-installed with ASCIl 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 0# 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 22 file 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 overwritten when the project is saved and generated.

i‘ll 22| Config.bin* |

000031p0h: 00 00 00
I]I][]I!SfE!]h
0000

00004010k
| 00004020h:

22 file initial value modification
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3.3.2.5 System Configuration

T5L CFG *. CFG hardware configuration file is in binary data format and can be edited by UltraEdit.
The description is as follows :

.1:0S CPU user 8051 program download encryption.

O=unencrypted ; 1=encrypted.

(In case of encryption, users should use DWIN tool to encrypt
before downloading the 8051 program.
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0x5AA5= Enable the configuration.

0x10 2 Display_Config_En | |t has been configured at the factory. Users do not need to
configure it.

Ox12 ] PCLK PHS Data latch phase setting.

X - 0x00=PCLK up 0x01=PCLK down
0x13 1 PCLK_DIV PCLK frequency(MHz)=206.4/PCLK_DIV
0x14 1 H W
LCD 0x15 1 H_S
configuration | 5,44 2 H_D Horizontal (X axis) resolution

0x18 1 H_E

0x19 1 V_W

0x1A 1 V_S

0x1B 2 V_D Vertical (Y axis) resolution

0x1D 1 V_E

Ox1E 1 TCON_SEL 0x00= do not need to configure TCON

Ox1F Reserved Write 0x00
0x5A= Enable the configuration. It has been configured at the

0x20 TP_Set_En 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
0x1*= GT911, GT9271 or GT9110 Driver IC capacitive touch
panel
0x2*=ILI9881H Incell CTP
0x3*=ILI driver IC capacitive touch panel such as ILI2117
0x4*= ILI driver IC capacitive touch panel such as ILI2130

confi:clj—Erati on 0x21 1 TP_Mode 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 ILI231*/251*
O0xF*= 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;
.1Y coordinate selection: 0= from 0 to Ymax; 1=from Ymax to 0;
.0 X, Y exchange: 0=XY; 1=YX
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TP sensitivity setting:

0x00-0x1F. 0x00 lowest sensitivity; 0x1F highest sensitivity.

0x22 1 TP_Sense
Default is 0x14(ILI9881 is 0x01-0x06).
OxFF = no touch (using hardware initials).
TP frequency selection, suitable for ILI9881H.
0x23 1 TP_Freq Fixed frequency = 0x01 - Ox14, and 0x00 represents frequency
hopping.
0x24 1 CKO_Set_En 0x5A= Enable the configuration.
gggg;ﬁf’;’; 0x25 1 CKO_En 0x5A= Enable the output function of CKO (P3.0)
0x26 1 CKO_DIV CKO output clock setting. Frequency = 825.7536/CKO_DIV MHz.
0x27 1 BUZZ_Set_En 0x5A= Enable the configuration.
Buzzer frequency=BUZZ_Freq_DIV1) KHz.825753.6
0x28 1 BUZZ_Freq_DIV1
BUZZ_Freq_DIV1
Factory settings: DIV1=0x6E, DIV2=0x0BB8, correspond to the
Buzzer 0x29 2 BUZZ_Freq_DIV2
- . 2.5KHz frequency.
configuration
Buzzer duty ratio settings:
0x2B 2 BUZZ_Freq_Duty | High level duty ratio=BUZZ_ Freq_Duty / BUZZ_Freq_DIV2.
Factory settings: 0xOOFO corresponds to 8% high level duty ratio.
0x2D 1 BUZZ_Time Buzzing time after touch, unit 10 ms; Factory setting: Ox0A
0x2E 1 Init_File_Set En 0x5A = Start configuring power-on initialization variable file ID.
Power-on
initialization file The configured power-on initialization variable file ID, the factory
ID configuration 0x2F 1 Init_File_ID
defaults 0x16.
Reserved 0x2E 18 Reserved Write 0x00.
0x5AA5 means setting the name of SD download folder once,
0x40 2 SD_Set En which are saved in the screen Flash. It will not be lost after
power off.
i Character length
SD download file f download
folder name 0x42 1 of downloa 0x01-0x08
setting folder name
Up to 8 ASCII characters (only 0-9, a-z, A-Z, -, _ ). Invalid
0x43 8 Folder name character setting will use "DWIN_SET" as the default value,
which is effective after power off and restart.
0x4B 37 Reserved Write 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.
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i’ TSLCFG_tn

00000000h: 54
00000010h: SA
00000020h: SA

TLC8.. (..d2.
27.p78...fk..

.--n--mn-??

-

e Aan ae

General diagram of CFG file configuration

For example, CFG file 0x05 parameter configuration:
(DFor 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 O=buzzer 1=music playback

5 Initial value 1 0=close 1=open

4 Data upload 1 0=close 1=open

3 Sound 1 O=close 1=open

2 Backlight 0 0=close 1=open

1 . o 0

0 Display direction 0 00=0° 01=90° 10=180° 11=270°

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 0011 1000 to hexadecimal 0x38, write 0x38 to 0x05 address, and download the CFG file to
complete the corresponding configuration.
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i? TSLCFG_tm041_CTP.CFG

o1 ¢ ¢ ¢ 5 & 7 % 3 2 b ¢ d g f
00000000h: 54 35 4C 43 31 88 00 10 20 28 00 1C 64 32 03 E8 ; TS5LC18.. (..d2.?

00000D10h: S5A AS5 OO0 02 70 B4 02 00 B4 02 14 02 00 OC Q& Q0 ; Z2.p2.7......
000000Z0h: S5A 20 06 0O OO0 OO0 OO QOO DD OO0 0O D1 0D 00 00 00 ; Z ..o evvenweeanns

(2Enable CRC check

The 7th bit of address 0x05 is configured as 1, which means CRC verification is enabled.

(@ Different display direction
Setting value of DMG10600C070-03W (Horizontal screen at factory) in CFG file at different display direction

Image Resolution Configuration Value Value
0 ° lateral 1024 * 600 ICL file made by 1024*600 images 0x38
90 ° vertical 600 * 1024 ICL file made by 600*1024 images 0x39
180 ° lateral 1024 * 600 ICL file made by 1024*600 images 0x3A
270 ° vertical 600 * 1024 ICL file made by 600*1024 images 0x3B

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

Mode Image Resolution ICL Configuration Value
0 ° lateral 854 * 480 ICL file made by 854 * 480 images 0x38
90 ° vertical 480 * 854 ICL file made by 480 * 854 images 0x39
180 ° lateral 854 * 480 ICL file made by 854 * 480 images 0x3A
270 ° vertical 480 * 854 ICL file made by 480 * 854 images 0x3B

@ Voice playback

Method 1: Press to play voice

For example, instead of buzzer sound, use a short "tap" sound to replace buzzer.

Use touch controls such as basic touch or return key value.

Check the voice ID, set the voice name ID and click to play. (DMT10600C101-07W factory DEMO has a section of 05

water drop sound can be called to use. T5 DEMO can be obtained from our customer service).
Step 1: Convert the voice file to WAE format and name it as 16_ voice file.
Step 2: Set the voice ID required by the touch control. In this example, set the ID to 0x10, that is, file 16.

Step 3: Configure the CFG file.
CFG file 0x05 address is written as 0x78, that is, 0111 1000, to specify the music file as file 16.

30



pescdd DWIN Technology
Professional, Creditable, Successful T5L_DGUSII Application Development Guide

X|[ 15 CFG_tm041_CTP.CFG*
- e P e

a b _c _d e f
00000000h: 54 35 4C 43 31 78 00 10 20 28 00 1C 64 32 03 E8 ; TSLC1S.. (,.d2.?
00000010h: SR AS 00 03 70 B4 02 D0 B4 02 14 02 DO OC OA 00 : 27.p75...H..

00000020h: SR 20 06 00

Step 4: Add "16_ music file. WAE "and TS5LCFG.CFG configuration file to the DWIN_SET folder, download them to
the screen by SD card, and play the sound by touch.

Method 2: Use instruction to play a piece of speech (music)

Step 1: Convert the voice file to WAE format and name the 16_ voice file.
Use the music file in DMT32240C028-06W DEMO.

Step 2: Configure the CFG file.
CFG file 0x05 address is written as 0x78, that is, 0111 1000, to specify the music file as file 16.

Step 3: Add "16_ music file. WAE "and TS5LCFG.CFG configuration file to the DWIN_SET folder, download them to
the screen by SD card.

This music file is 7.64MB, 7.64*1024/256=30.56, occupying 31 intervals, that is, the range from 16 to 46 is occupied.
Thus the next file should be named from 47.

If 32 is specified as the background image location, the image will be overwritten.

You can re-specify the background location to display the image. You can refer to Chapter 2.5, for detailed

description of file naming and sorting.

Step 4: Send instructions to play the sound: 5AA5 07 82 00A0 1001 4000

O0x5AAS5: Frame header;

0x07: Data length;

0x82: Write instruction;

0x00AOQ System variable interface audio playback address.

0x10 Position of audio file, range 0x00-0xFF;

0x01 Fixed to 0x01 and the whole music is played;

0x40 Volume, unit 1/64. Speaker 3-5W, impedance 8 Ohms, and buzzer interface can be connected to the speaker.

0x00 Playback progress. Read only.
Method 3: Play voice (music) by Synchrodata return control

Control 0x01 mode, data from VP1S will be transmitted to VP1T. Set first press setting as music playback, release as

animation playback. This control is explained in chapter 6.8.
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(2) CFG 0x0C backlight screensaver configuration

CFG Address Description Configuration Value
0x05 Turn on backlight 0x3C
0x0C Brightness value Range: 0x00-0x64
0x0D Standby brightness value Range: 0x00-0x64
0OxOE OxOF Backlight delay Range: 0x0001-0OxFFFF, unit 10 ms.

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.

X[ T5.CFG_tm041_CTP.CFG*

H 0. 1.2 .3 4 5 6.7 a c.d e f ///////:
7 00000000h: 54 35 4C 43 31 3C 00 10 2 23 00 1E 64 32 03 EG ; TSLC18.. (..d2.7
v 7 00000010h: SA AS 00 03 70 B4 02 DO B4 02 14 02 00 OC OA 00 ; 27.p75...78..
-y 00000020h: SA 20 06 0D

(3)Background image location

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

ﬁi T5LCFG_tm041 CTP.CFG*

B 1 ¢ 3 4 5 6 ¥ 8§ 9 3 bh o d e f

00000D00R: 54 35 4C 43 31 38 00 10 288 28 00 1C 64 32 03 E&8

¢ ISLC18.. {..d2.7?
00000010h: 5A A5 00 03 70 B4 02 00 B4 02 14 02 00 OC QA 00 » Z2.p?.72......
00000020h: S5A 20 06 00 00 OO0 OO OO0 OO OO0 OO0 O1 Q0 OO0 Q0 00 » & ... cevuemanuns

(4) Baud Rate

Baud rate setting value =3225600/ baud rate. The maximum value is 0x03FF.

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.

ﬁ TSLCFG_tm041_CTP.CFG*

D 1 ¢ 3 ¢4 3 & 7 % 3 & b ¢ d & f

00000000N0: 54 35 4C 43 31 38 00 10 20 28 @@ & €4 32 03 Ef » TSLC18.. (..d2.°7
00000010h: 5& AS 00 03 70 B4 02 00 B4 02 14 02 00 OC Q& 00 » Z2.p7.72......
000000200: 5A 20 06 00 00 OO0 OO0 OO0 OO0 OO0 00 01 00 00 00 00 ; 2 ... vvineennnnn
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(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, 0x11. A5 indicates that 0x12-Ox1F parameters will take effect,
not take effect.

and 0x00 indicate that they will

\ %l T5.CFG_tm041_CTP.CFG*

B 1 ¢ 3 4 > & 7 8 3 & b o d e f

00000000R: 54 35 4C 43 31 28 00 10 20 28 00 1C 64 32 03 Ef ; T5LClg.. (..d2.7
00000010R: fSl S A 03 T B 02 00T BS 2 14 a2 00 e anan: ; Z?2.p?.2......
[ D0000020h: 54 20 06 00 00 OO OO0 00O OO OO0 0O 01 00

(W]

00 00 Qo ; Z

0x12-0x1F of CFGfile

(6) Sensitivity
Sensitivity address is 0x22, by default the value is set to 0x14. The range is 0x00- Ox1F.

0x5A at 0x20 indicates the configuration will take effect.

x|

T5LCFG_tm041_CTP.CFG®

0 1 ¢ 3 4 % & 7 8 3 3 b ¢ d & f

0D00O0000R: 54 35 4C 43 31 38 00 10 20 28 00 1C &4 32 03 ESB
Q00000010h: 5A A5 00 03 70 B4 02 00 B4 02 14 02 00 OC Q& 00
0DDO0O020h: [Gi 20 @& 00 00 0O FE SA &E OB BS 00 FO OA OO0 0O

g TSEE1I8 . .. {..d2.?2
L S e
$ Z ....B@n.?7..

£

(7) 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 Ox0A.

| TSLCFG_tm041_CTP.CFG*

0 3 ¢ 3 ¢4 % % § & 3 & b ¢ d & f§
20

000D0D0DR: 54 35 4C 43 31 38 00 10 2 0o 1€ &4 32 03 ES8
00000010h: 54 AS Q00O 03 70 B4 02 00 B 14 02 00 OC OR 00
00000020h: 54 20 08 00 OO0 00 FE [S& 6E OB BS 00 FO @& 00 00

=
48]

13
=
[ I =]

; TSLC18.. {(..d2.7?

-2 ....B@n.?22..
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(8) Power on Initialization variable file ID
0x5A 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|l TSLCFG_tm041_CTP.CFG*

0 1 2 3 4 5 6 7 8 9 a b c¢c d e f

00000000h: 54 35 4C 43 31 38 00 10 20 28 00 1C 64 32 03 E8 ; TSLC18.. (..d2.?
00000010h: SA RS 00 03 70 B4 02 00 B4 02 14 02 D0 OC OR 00 : 27.p?F...H..
00000020h: SA 20 06 00 OO0 00 00 00 0O OO 00 00 00 00 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.
Ox4a at CFG 0x43 indicates the overwritten folder new name, such as RGZN_SET.

After the configuration file is downloaded, it takes effect after re-power.

X!| TSLCFG_tm041_CTP.CFG*

| 0 1 2 3 4 5 6 7 8 9 ab cde f
00000000h: 54 35 4C 43 31 38 00 10 20 28 00 1C 64 32 03 E& ; ToLC18.. (..d2.?
00000010h: 5A RS 00 03 70 B4 02 00 B4 02 14 02 00 OC OR 00 ; 27.p75...H..
00000020h: SA 20 06 00 OO0 00 00 00 00 OO 00 00 00 00 SR OF 5
0 00 00 00 00 00 00 00
989999798 00 00 00

00000030h: 00 00 00 00 0O 00 O
0000D040h: |SA"AS| 08 52 47 5K 4E°S

(11) T5L DGUSII touch screen calibration

T5L screen with RTP are 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.

Step 1: Download the CFG File

Take DMG48480C040_03WTR as an example.

Write 0x8B at CFG 0x21 to turn on the touch panel calibration mode, (set 0x21.7 and 0x21.3 to 1 ) and download

CFG file to screen to achieve touch calibration.
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Touch screen mode configuration. .
-4 C high 4bitjtype selection. .7=1.indicate that start touch
calibration
0x0"= Resistance touch screen
0x1*= Capacitance touch screen derived by GT911, .
GT9271 0or GT9110IC.
0x2°=ILI9881H Incell CTP.
0x21.| 1. | TP_Mode. | .3 Resistance touch screen calibration: 0=off 1=on, enable when SD
card downloadingis in process .
.2-0 (low 3bit) Coordinate setting: .
.2 X coordinate selection: 0=from 0to Xmax, 1=from Xmaxto0; .
A Y coordinate selection: 0=from 0to Ymax, 1=from Ymaxto 0; .
0 XY exchange: 0=XY1=YX .
(3inch RTP Is 0x06; 7inch RTP Is 0x07; 8inch RTP Is 0x05; 10.4inch
| RTP is 0x03) .

x| TRLCFG .CFG

g 1 2.3 4 5 A T A % a b o doa f
00000000h: 54 35 4C 43 31 33 00 10 20 28 00 1C 64 32 03 €8 ; TSLCIS.. (..42.7
00000010h: 00 00 00 03 70 B4 02 00 B4 02 14 (2 0O OC OR 00 ; 22.07RK...K..
00000020n: 54 83 14 00 00 00 FE S8 6€ 08 B3 00 FO 0R b osensesinT?

Step 2: Touch calibration
This step should be performed with continuous power supply.

Click the "top left corner, top right corner, bottom right corner and bottom left corner" of the touch panel successively

with sharp objects, and some screens will display red pixel points to indicate that the calibration is completed.

Down load BIN Files
Down load .DEXK Files:
Bownload HZX Files
Down load .ICL Files
Down load _LIB Files:
Down load MAE Files
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Except DMG80480L070_01 WTR and DMG80480L080_01WTR factory kernel is TA instruction set development

mode, the other models are all DGUSII development mode.

Besides, DMG12720C050-03WTC and DMG72720C041-03WTC are Incell capacitive touch, LCD IPS integrated

screen.

Table 3.3 parameter configuration of T5L touch panel 0x21

0x21 Standard Configuration
Resolution
Resistive Screen (RTP) Capacitance Screen (CTP)
03 10

3.5 480*320 DMG48320C035_03W
800480 DMG80480C040-03W 03 16
480*480 DMG48480C040-03W 05 16

4.1 720*720 DMG72720C041-03WTC 20 (Incell touch panel)

4.3 480*272 DMG48270C043-03W 03 10

43 800480 DMG80480C043-03W 05 16

854*480 DMG85480C050-03W 06 18
800480 DMG80480C050-03W 03 10
5 1280*720 DMG12720C050-03WTC 20 (Incell touch panel)

5.6 640480 DMG64480C056-03W 00 12
7 800*480 DMG80480C070-03W 06 10
7 800*480 DMG80480L070_01WTR 07 -
7 1024*600 DMG10600C070-03W 06 10
8 800600 DMG80600L080_01WTR 05 -
8 800600 DMG80600C080-03W 05 10
8 1024*768 DMG10768C080-03W 05 10

9.7 1024*768 DMG10768C097-03W 06 19

10.1 1024*600 DMG10600C101-03W 06 10

(1) CFG file generation by DGUS
Generally, users only need to set system settings and backlight standby to meet the general requirements.
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Size/Resolution

Display Screen Configuration Value (HEX Format)

0x12 | 0x13 | Ox14| 0x15| O0x16| O0x17 | 0x18 | 0x19| Ox1A | Ox1B ox1C o0x1D | 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 0D 00
2.4_320*240 01 26 0A 14 00 FO 0A 02 02 01 40 02 05 00
2.8_2407320 (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_320480 IPS (IL9488) 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)| 00 08 04 oc 01 EO 08 04 13 03 20 80 17 00
4.0_4807480 IPS(ST7701S)| 00 OE 08 08 OE EO 08 02 0C 01 EO 06 08 00
4.0_4807800 IPS(NT35512)| (0 08 08 08 01 EO 08 04 0A 03 20 0A 09 00
4.0_480"800 IPS(ST7701S)| 00 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 C8 08 00
5.0_480*854 IPS
(HSD ST7701S) 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 OE 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
(ST77018) 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 A0 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 1C 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 A0 04 00 18 06 1D 03 00 03 00 00
1280*800 VGA 00 03 80 c8 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 0x0004 4 Specify the check position data, and perform the final result of CRC32 check in
sequence.
Reserve 0x0008 7 Write 0x00.
OS core code 0x5A means to perform the CRC check of the OS core code, and the rest means
e 0x000F 1 )
verification skip the check.
0x0010 5 0x10=ID of LIB file to be checked; 0x11=Number of files to be checked at the
LIB file check 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
0x0050 font file.

For off-chip NOR Flash, the font size is 256KB.

For off-chip NAND Flash, the font file size is 8MB; 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.

Font file verification

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

Only the folder named as DWIN_SET can be identified by screens, which should contains 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.

1211 3 Touch configuration file.b

J, DWIN_SET =114 icon animation.jpq

I!j‘lzi Variable configuration file bin

=| DWprj.hmi I

=%

|2] 0 FFHL.WAV
|_] 0_DWIN_ASC.HZK
9 12_HZK.BIN SD

"!3 13 Teuch configuration file.bi J‘r DWIN_SET
* 1aTouch configuration file.bi

#] 22_Config.bin

| ]23.GBK24,  HZK

|_‘| 32_pictures.icl

[ ] , 48 icon.icl

® DWINOS_Z.bin
®| T5L_0S_DGUS2_V10.BIN
® T5L_UI.DGUS2_V11.BIN

8] T5LCFG_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 K 4 5
Definition Frame Header Length instruction Data | CRCCheck(optional)
Length 2 1 1 N 2
Description 0x5AA5 Including instruction, data and CRC checkl 0x80/0x81/0x82/0x83
Sample(no parity) 5A A5 04 83 00 10 04
Sample(parity) 5A A5 06 83 00 10 04 25 A3
The CRC check on/off is controlled by bit 0x05.6 of the configuration file.
Instruction Data Description

Send:
Register page (0x00-0x08)+register address (0x00- | Specify the address to start writing the data string to the register.

0x80 OxFF) + data written
Answer: o Lo
OX4F Ox4B. The write instruction is answered.
Send:
Register page (0x00-0x08) + register address (0x00- | Start reading data from the specified register.
OxFF) + byte length of the read data(0x01-OxFB)

it Answer:
Register page (0x00-0x08) + register address (0x00- | The data is answered.
OxFF) + data length + data
Sen_d: ; 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

0x82 written data system.
é;:l\_ivg;45 Write instruction answer.
Send: Read word data of th ified length from th ified
Variable space first address (0x0000-OxFFFF) + ;; wo; th ata %I € speciied length from ihe speciie
byte length of the read data(0x01-0x7D) address ot the variable space.

0x83 Answer:
Variable space first address + byte length of the|The data is answered.
variable data + the read variable data
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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) +...+DATAnN The corresponding position O indicates that the corresponding
0x84 channel data does not exist.

Answer:

0x4F 0x4B The low channel data comes first.

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, 2KWords per curve.

Write data to the variable space from the specified double word
address.

The accessible variable space is 256Kbytes.

Do not write the system reserved space.

Send:
Variable space double word first address
0x86 (0x000000-0x00FFFF) + data written

é;'f;v 3:(:45 Write instruction answer.

Send:
Variable space double word first address
(0Ox000000-0x00FFFF)+read data double word

8x87 length

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

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

The register pages are defined as follows.

Register Page ID Definition Description

0x00-0x07 Data register 256 per group, R0-R255

DRO0-DR255. For details, please refer to "DWIN OS Development Guide

0x08 Interface register based on T5" 3.4 Interface register definition description.
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4.2 Virtual UART (ED4 USB downloader, communicating with DGUS screen via SD card interface)

The PC sideED4 USB downloader communication mode is 8N1, with a fixed baud rate of 8Mbps, and each data

frame consists

Interface table:

Instruction

of 4 data blocks.

Data block 1 2 K 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 00 10 -
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

Answer:
Variable space first address + byte length of the
variable data + the read variable data

0x82 written data system.
'8;43:!8;48 Write instruction answer.
Send: o .
Variable space first address (Ox0000-OXFFFF) + Read word data of the specified length from the specified
ogg |BYie length of the read data(0x01-0x7D) FCEIEES AT VEE LD EREEE.
X

The data is answered.

The PC software must receive an ED4 response before sending a new data frame, and each data frame can read

and write up to

128KB of data.
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4.3 MODBUS development(Upgrade T5L_OS MODBUS_*.BIN OS kernel program)
A total of 124-127 KB of on-chip LIB space is used to define MODBUS operational parameters, which are

automatically loaded into the 0x5000-0x6FFF variable space at power-up.

Word length Definition Description

0x5000:H 1 Modbus enable mark 0x5A means enable modbus communication

0x00:UART4 is MODBUS master, UART5 is MOSBU slave;

0x5000:L 1 UART selection 0x01:UART4 is MODBUS slave, UARTS is MOSBU master.

0x5A: Save the MODBUS configuration of DGUS variable to LIB files

0x5001:H 1 savR el 2 124-127 and clear it after execution.

0x5A: Load MODBUS configuration from LIB files 124-127 to DGUS

0x5001:L 1 Load profile tag variables and clear after execution.

DO (0x5002 address high byte), UART mode.
0x00=8N1 (no parity)

0x01=8E1 (even parity, EVEN)

0x02=801 (odd parity, ODD)

0x03=8N2 (no parity, 2 stop bits) .

D1:D3: UART4 baud rate, 115200bps=0x01C200.

DO (0x5004 address high byte), UART mode.
0x00=8N1 (no parity)

0x01=8E1 (even parity, EVEN)

0x02=801 (odd parity, ODD)

0x03=8N2 (no parity, 2 stop bits) .

D1:D3: UARTS5 baud rate, 115200bps=0x01C200.

0x5002 4 UART4 configuration

0x5004 4 UARTS configuration

DO: Slave device address.
0x5006 4 MODBUS slave configuration D1:D2: Read/write instruction bus answer delay in mS.
D3: Undefined, write 0x00.

DO: Ox5A means the slave instruction defined below is executed
immediately and cleared after execution.

D1:D2: Master instruction serial number, 0-1021.

D3: The number of slave instructions to be executed immediately,
starting from the main clause instruction serial number.

0x5008 4 Imme_dlate e)geCL_ltlon of master
instruction interface

0x500A 12 Reserved Write 00.
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0x5010

16

First MODBUS master instruction

0x00 (0x5010H): status control word, bit definition.

.7 O=Invalid instruction, 1=Valid instruction.

.6 0=Read data without processing, 1=Execute little endian & big
endian conversion by word when reading data.

.5 0=Send data without processing, 1=Execute little endian & big
endian conversion by word when reading data.

.4-.1 Reserved, write 0.

.0 Instruction execution status feedback, O=failure, 1=success.
0x01(0x5010L): Modbus device address for read/write.

0x02(0x5011H): Modbus instruction used for read/write.
0x03(0x5011L): Length of read/write data, 0x00 means this instruction
is invalid

0x04(0x5012): The processing wait time of this instruction (including
instruction transfer time), in mS.

0x06(0x5013): The starting address of the DGUS variable storage for
the read/write data of this instruction.

If the high byte of the address is OxFF, it means the read data will be
written to the DGUS curve buffer, at this time, the low byte of the
address indicates the curve data format.

0x08 (0x5014):The starting address on the MODBUS device of the data
read and written by this instruction.

0x0A(0x5015): Specify how the Modbus read/write instruction is sent in
6 bytes.

0x0000:0000:**** Execute the instruction under all pages.
0x0100:0000:Page_ID Execute this instruction only under the specified

page.

0x0200:0000:VP Execute this instruction only when the content of the
low byte of the variable buffer pointed to by VP is Ox5A. The content
referred to by VP is automatically cleared after all related instructions
are executed.

0x03:LEN:VPO0:VP1 This instruction is executed only when the variable
buffer pointed to by VPO and VP1 (variable data word length is defined
by LEN, 0x01-0x01. 0x01-0Ox0OFF) are not the same. After execution, the
LEN word length data of VPO is automatically read and saved. The LEN
word length data of VPO is automatically read and saved to VP1 after
execution; the user needs to reserve the VP1 space.

Ox6FF8

16

The 1022th slave instruction

Supports up to 1023 Modbus master instructions

MODBUS instruction operation table (note that MODBUS bit (coil) variables are defined in terms of LSB, while DGUS

is defined in terms of MSB)

Inlzl’::'?l?:::in Function Data Length Modbus Starting Position
0x01 Read input coil status The number of coil/8 Starting coil position
0x02 Read input bit variable status Thevnaurirggﬁar/g f bit Starting input position
0x03 Read save register data The number register 2 ST p;)esgi’tiisotzrof SEYIE
0x04 Read input register data The number register*2 Starting pogg?;e?f inputting
0x05 Place a single coll 0x02 Coil position
0x06 Reserve a single register 0x02 Register position
0x07 Read abnormal status 0x01 Random
0x0F Place multiple coils The number of coil Starting position of coils
0x10 Reserve multiple registers The number of register*2 Starting position of registers
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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 0Ox55AA 5AAS5 to reset the T5L CPU once.
0x04 System_Reset w 2 E.g. 5A A5 07 82 00 04 55 AA 5A A5

Reset T5L, clear all data, that is equivalent to power off.

D3: write 0x5A 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 OS_Update_CMD W 2 O0xA5: 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: 0x5A=read 0xA5=write. Clear after operation.
D6:4: head address of Nor Flash. It must be even. 0x000000-0x03:FFFE,
256KWords.
D3:2: head address of data variable space. It must be even.
D1:0: Data length to read/write. Must be even.
E.qg.
(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 NOR_FLASH_RW_ W 4 Flash database header address 0x000002:

VP 5A A5 0B 82 0008 A5 00 0002 1002 0002
(3) Read data from Nor Flash database 0x00 0002 to variable storage
space address 0x2000:
5A A5 0B 82 0008 5A 00 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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0x0C Reserved 3

Application software version. D1 stands for GUI version, DO stands for
DWIN OS version.

E.g.

5A A5 04 83 000F 01 return: 5A A5 06 83 000F 01 1110 (11 is GUI software
version, 10 is DWIN OS software

version) 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

0x0F Ver R 1
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.
0x10 RTC R/W 4 Write: 5A A5 0B 82 0010 13 0A 01 00 0B 0C 0D 00
Text RTC display 2019-10-0111:12:13SUN,
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: 5AA5 0C 83 00 10 04 13 0A 01 00 0B OC 0D 00
Display current page ID. Read only.
0x14 PIC_Now R 1 E9.
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.
0x15 GUI_Status R 1 The operation state feedback is in millisecond unit level, which isgenerally
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
0x16 TP_Status 4 updated

After reading the data, the user can write # Ox5A as a mark. As long as the

user does not touch, the mark will not be updated
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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 otheroperations.

0x1A-0x30 Reserved 23 Undefined
D1: 0x5A : backlight brightness value, ADO-AD7 instant value is updated.

DO: current backlight brightness value, 0x00-0x64.
0x31 LED_Now R 1 E.g.

Read: 5A A5 04 83 003101
Answer: 5AA5 06 83 00 31 01 5A 64

Instantaneous value of ADO-AD7, 1 word per AD. The resolution is set by

ADO-AD7 CFG file 0x06.2.
0x32 '"Stavngﬁjleous R 8 12bit mode: voltage=AD value*3300/4095 mV.
16bit mode: voltage=AD value*3300/65520 mV.
0x3A-0x79 Reserved 64 Undefined
Horizontal resolution of the screen
E.g.
0x7A LCD_HOR R 1 Read: 5AA5 04 83 007A 01
Answer: 5A A5 06 83 00 7A 01 01 EO (0x01EQ is horizontal resolution)
Vertical resolution of the screen
0x7B LCD_VER o ! =g
Read:5AA5 04 83 007B 01
Answer:5A A5 06 83 00 7B 01 01 10 (0x0110 is vertical resolution)
0x7C-0x7F Reserved 4 Undefined
D3: 0x5A = 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.
0x80 7: Serial port CRC check 0=off 1=on, read only.

System_Config  R/W 2 6: Reserved, write 0.
5: Power on load 22 file to initialize variable space. 1=load 0= noload,
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
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write.
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 0x05 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 “mute" 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.qg.

1. When CFG address 0x05 is configured to turn on backlightstandby
control of touch panel:

5A A5 07 82 0082 6432 03ES8, 10 seconds after the screen backlight
automatically reduced to 0x32 brightness.

5A A5 07 82 0082 2020 ****, direct instruction control backlight brightness

0x82 LED_Config 2 0x20 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
0x84 PIC_Set RIW 2 the current background page).

0x02=This mode is reserved and not supported.

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 0x5A to enable PWMO setting once, The CPU is cleared after

0x86 PWMO_Set R/W 2 processing.

D2= frequency division coefficient

D1:D0=PWMO precision

PWMO carrier frequency = 825.7536MHz /(frequency division coefficient
PWMO precision).

E.g.
1.Write 0x0086 variable configuration 100KHz
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 13 bit resolution,
100 KHz carrier PWM.
2.Write 0x0093 variable to control the output duty ratio of PWMO Write
value = high level ratio * upper limitvalue
For example, 10%, write value is 10% * 8258 = 826 (0x033A)

D3=0x5A starts a PWM1 setting, and the CPU clears it after processing.
D2=frequency division coefficient D1:D0=PWM1 precision PWM1 carrier
frequency=825.7536MHz/(frequency division coefficient*PWM?1 precision).

1. Write 0x0088 variable to configure 100KHz.

The frequency division coefficient is 1, the upper
limit=825.7536MHz/0.1MHz=8258 (0x2042)

So, write data 5A 01 20 42 to 0x0088 variable, output PWM with 13bit
resolution and 100KHz carrier.

2. Write the 0x0093 variable to control the output duty cycle of PWM1 as

needed.

0x88 PWM1_Set R/W 2

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:D0=PWMO output high level width, 0x0000-PWMO precision.

0x93 PWM1_Out R/W 1 D1:D0=PWM1 output high level width, 0x0000-PWM1 precision.

0x94-0x9B Reserved 9 Undefined

0x100 FSK bus interface R/W 512 FSK bus interface, supporting up to 31 bus devices.
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D7:D6= write 0xX5AA5 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 009E correspond to the date and
time, and the high and low bytes of 009F are paired
Should be seconds.
0x9C RTC_Set W 4 (DThe key value is returned, the address is set to 009C, and the key value
is set to 5AA5. Press the "Save Settings" button.
(@Data variable entry, address 009D, variable type set the high byte of
variable pointer, make a quantity variable display,
Address 009D, variable type set VP high byte; high byte changes year.
Data variable entry, address 009D, variable type set variable pointer low
byte, make a quantity variable display, ground
Address 009D, variable type VP low byte; low byte changes month.
The day, hour, minute, second, and repeat are divided into high and low
bytes and are copied and arranged in sequence, with a total of 6 input keys
and 6 display controls.
After a single input operation, click the @ button "Save Settings" 009C

button value to change the time.
The on-chip Flash saves WAE music playback settings:

D7: indicates the segment ID of this playback, 0x00-0xff. 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 8ms.

D5: Playback volume, unit: 1/64; The initial power-on value is 0x40
(100%).
T WAE D4: Playback status feedback, 0x00= stop, 0x01= pause, 0x02= playback.
Music_Play_Set RIW 2
D3: Segment ID of this playback, 0x00-0xFF. WAE file location is specified

by CFG configuration file.

D2: Number of segments, fixed 0x01. Clear after DGUS operation. Under
buzzer mode, it is buzz time, unit: 8 ms.

D1: Volume, unit: 1/64; Initial value is 0x40(100%).

DO: Feedback, 0x00=stop, 0x01=pause, 0x02=playing.

Example buzzer control instructions:
5A A5 05 82 00A0 007D The buzzer beeps for 1 second.
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0xA4-0xA9 Reserved 8
External
O0xAA 16Mbytes FLASH R/W 6

write operation

T5L_DGUSII Application Development Guide

WAE music playback setting:
1.WAE file save location setting

(DSet 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.

@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=music play.)
®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 .

Undefined

Update 16Mbytes of external memory content based on 32Kbyes blocks.

D11: 0Ox5A= enable external memory operation, clear after operation.
D10: Operation mode

D10=0x10, read 16MB 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 definedaccording
to the Word, 0x0000-0x01FFFF

D5:D4: The first address of the read data variable space, which mustbe
even.

D3:D2: The length of the data read, defined according to the Word, must be
even.

D1:DO0: undefined, write 0x00.

For D10=0x02 write 32Kbytes data block into 16MB SPI NOR FLASH.
D9:D8: 32Kybtes memory block address, 0x0000-0x01FF, correspond to
16Mbytes 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: 1ms.

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
4Mbytes.

D7:D6: Target font ID,0x0000-0x003F.

D5-D4: Number of font to copy, 0x0000-0x0010.

D3:D0: Undefined, write 0x00.

D10=0x04, fD10=0x04, write multiple 4KB data blocks to NAND FLASH
(NAND Flash must be externally expanded).
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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 256KB 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:D0: undefined, write 0x00.

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 (4KB alignment).

D5:D4: The number of 4KB data blocks to be checked, 0x0001-0x8000,
the maximum is 128Mbytes.

D3:D0: 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:FO00, the lower 12
bits are 0 (4KB alignment).

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

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

D1:D0: 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.

E.g.

The address operation can realize the update function of serial port 2, such

as picture library, word library, etc. The 16Mbytes memory can be seen as

either 512 32Kbytes space for writing operation data update or 64 single

font ID space with fixed capacity of 256KB. The following instruction 00BO

can also be seen as representing update to 22 fontID.

5A A5 OF 82 00 AA5A '~ 00 BO 80 00 00 14 00 00 00 00
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0xB0: 0x5AA5= enable accessing touch control interface once. Clearafter
CPU operation.
0xB1: Page ID of touch control.
0xB2: High byte: touch control ID (set in DGUS Il developmentsoftware),
0x01-0OxFF;
Low byte: touch control code, 0x00-0x7F.
0xB3: Access mode
0xB4-0xD3: data to modify of mode 0x02, 0x03.
Mode 0x0000: turn off this touch control.
Mode 0x0001: turn on this touch control.
Mode 0x0002: Read this touch control and write it to SRAM thatOxB4
e Touch instruction - - pointing to.
access interface Mode 0x0003: update current touch control with data that 0xB4 pointingto,

the format and data length must be the same.
E. g.5AA5 0B 82 00B0O 5AA5 0905 0000
close the 9th touch file on page 0001.
05 represents the instruction code,
0000 represents to turn offthe touch control.
Basic touch control cannot be turned on/off. If it is ranked in PC software, it
does not need to be counted as effective touchnumber.

For example, 0001 page touch sequence arrangement 00 is basic touch, 01
is return key code, then the middle part of closing return key code
instruction is 0001 00 05 0000 instead of 0001 01 05 0000.

If you need to change the specific properties of the touch, you need touse
mode 03 to replace the Oxb4 pre-written touch file in the property
configuration of the 13bin file.

Search for the key words of 0xBO in the DWIN forum, with detailed post
description.

53



48 DWIN Technology
& Professional, Creditable, Successful T5L_DGUSII Application Development Guide

0xD4: 0x5AA5=enable the operation once, clear after operation.
: 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= 0OxAA:KH y=0xA5:KL will
directly return the key values KH and KL to the assemblytouch.

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

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

TP operation OxFF: key code y coordinate = 0x0001 will trigger the corresponding
0xD4 W 5 . :
simulation keying function.

E.qg.

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

0004 is click, press + lift, 0OOEE 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 “touch panel sound control" is enabled, touch panel operation
simulation will also trigger the touch panel buzzer)

(after “touch panel backlight standby control" is enabled, touch panel

operation simulation will also wake up backlight)

0xD8_H: 0x5A = enable the overlay display.

0xD8_L: the position of ICL file which the pointer icon is saved at.

0xD9: the pointer icon ID.

0xDA: the X coordinates of pointericon.

0xDB: the Y coordinates of pointericon.

The pointer icon is always displayed in the background filtering mode, and

; . the background filtering intensity is fixed at0x08.
Pointer icon overlay

0xD8 4
display 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 theicon
disappear.
The ID of the icon can be selected by the user to achieve the image display
effect of “click" and “wait" effect.

0xDC Reserved 4 Undefined
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0xEO Memory CRC check R/W 2
Export the
OxE2 monochrome bitmap R 6

of the specified area
on the screen

OxES8-
OxEF

Reserved 14

Interface of playing
0xFO0 W 4
music flow data
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D3: write 0x5A 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:D0: data interface.

» Enable the CRC

Font check mode: D1= start font ID (256KB for each font); DO= the number
of 4KB blocks checked, 0x00-OxFF.

OS code check mode: D1:D0= 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
4KB data each time.

» After the check

Returned CRC value.

0xE2_H: 0x5A A monochrome bitmap export is started and the CPU is
cleared.

O0xE2_L: Brightness threshold when exporting bitmaps, 0x20-0xDF (Ox3F
recommended)

0xE3: X coordinates of the upper left corner of the screen area;

0xE4: Y-coordinate of the upper left corner of the screen area;

OxE5: X coordinates in the lower right corner of the screen area;

OxEB: 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.

Undefined

D7: Ox5A = 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 16bit

integer format.

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

For example, the buffer address is 0x8000,Instruction sending format: 5A A5
0B 82 00F0 5A 02 00 00 8000 0400 Play music saved start from 0x8000,
instruction with 1K musicdata.
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D15: 0x5A = 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
D7:D4: the coordinate position of the window upper left corner(x,
y). D3:D2: the width of the pixel points window, must be divisible
by 4 D1:DO0: the height of the pixel points window, must be divisible
by 4
0xF4 Painting interface W 8 The variable memory occupied by drawing touch window is 128KB(Double
word address range 0x00:8000-0x00: FFFF) which is correspondingto
208*208 pixel.

This instruction is used after touching screen. Display the track of
coordinates in the designated area of the screen, which is generally usedin
“handwriting 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 cornerof
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.
DGUS STOP EN W Write 0x55 AA 5A AA will stop DGUS refresh, stop OS core running,
O0xFC - - 2
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.
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UART1 high speed

OxFE download 2
0x100-
Ox2FF Reserved 512
0x300- i RIW 128
O0x37F Dynamic curve

interface
0x380-
Reserved 128
0x3FF
Network

0x400- communicatio W 256
Ox4FF n interface
0x500 - Multi-Media
0x5BF interface RIW 192
0x5C0- External memory
0x5FF interface RIW 64
0x600-

x Reserved 2404
O0xEFF

Variable change

0x0F00 R 2

indication

T5L_DGUSII Application Development Guide

0x5AA5=enable the high-speed download operation through UART1

Undefined

0x300-0x30F: state feedback for 8 channel curve buffers ( read only
advised), 2 words per channel, high word is the storage pointer location
(0x0000-0x07FF) 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 bufferdata

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, which is 16 bits
unsigned.

Single data block: data channel ID (0x00-0x07) + data word length (0x01-
Ox6E) + data.

With dynamic curve display enabled, start at 0x1000 and create a data buffer
for each curve according to 2Kwords perchannel.

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 lengthto

ensure the correct display of the curve.

Instruction example: See 7.4.1 Real-time Curve (Trend) display.

Undefined. Not available for users.

WiFi and other Internet communication equipment application control

interface.

Multi-Media application interface, 0x500-0x57F digital Multi-Media interface,
0x580-0x5BF analog Multi-Media interface.

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

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).
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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 foruploading.

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 withDWIN
OS and then judge.

LDWR RO0,0FO0H

IJNE R10,5AH, TEXT; Judge the value of 0x5A 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 0001 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.

0xF02-

OxFFF Reserved 254  Undefined, User cannot use.

0x1000-OxFFFF are available for users.
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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, 0xX5A=bus on, 0xA5=reconfigure the bus once (it will be changed to 0x5A
automatically after the configuration is finished).

D2: Bus configuration;

.7 Broadcast instruction send 1=Start broadcast instruction transmit once and clear
automatically after the transmit.

ESK .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=1Mbytes/S; 0x05-0x0F: undefined.

D1: Bus answer wait time, 0x01-0xFF, 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.

ili ;c:ff;%sr: 0x101 14 D27-D0: Broadcast instruction data, the broadcast instruction transmit has the highest
data priority and is delayed by a maximum of 1 DGUS cycle.

The 1st FSK device control interface, each device takes up fixed 16 words(32bytes).
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.

Device 0x110 16 4-.0 indicates device ID, 0x00-Ox1E.

interface 1 D30-D29: DGUS screen reads the double word address of the bus device data stored into
the variable space, 0x0800-0xBFFF, 184KB in size.
The format of the data stored to the variable space is 0xX5AA5 + 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 0x120 16 The 2rd FSK device control interface,

interface 2

. Device 0x2F0 16 The 31th FSK device control interface,

interface 63

5.2.1 FSK bus camera application

° Display

The camera video display is implemented by using the 0x5A08 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 40KB of storage space is reserved.

P 1 ¢ 3 4 5 & 7 8 9 b ¢ g §
00004080h: 5A 08 FF FF 00 07 00 00 00 10 00 10 02 80 01 EO ; Z.  .ceueunn. €.?
00004090h: FF 01 00 81 00 00 00 00 00 00 00 00 00 00 00 00 :  ..2eseeucaanses
-

Corresponding display control configuration data
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Use device interface 2 for O# camera, storage location from address 0x010000, corresponding configuration instruction.

5A A5 06 82 BlBE (device interface 2) 80 (0# device on) BBIBE (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 40KB.

o Configuration
This is achieved by defining instructions at locations D27-DO0 in the device interface (or broadcast instruction data),

with D27 being the instruction and D26-DO0 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 64KB 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: Camera configuration value, same as 0x51
instruction. Camera power on parameters configuration, saved after
D25:D24: Camera horizontal resolution, same as P P g ’
. . power down.
0x52 0x51 instruction. . ) .
) ) The camera will reboot once after configuration.
D23:D22: Camera portrait resolution, same as o . L
i , 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
modified, 0x01-0x0D.
’ C debug instructi hould not .
D) D25:D0: Register data, two bytes per group amera debug instruction (user should not use)
(address:data), up to 13 groups.
OX5F D26: Configured camera bus address, 0x00-Ox1E. | Camera bus address configuration, the camera will reboot
X

Default 0x00.

once after configuration.

The data not used in the configuration is not written or not sent.

Configure the 0# camera resolution of device interface 2 to 640*480, left and right mirroring.

The corresponding configuration instruction is as follow.
5A A5 0D 82 B8 80 BBIBE 02 (transmit only 2 double words) 51 (camera configuration instruction) 80 (left and
right mirroring) 02 80 01 EO
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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.

Definition

value(hex)

Network Switch 0x400 1

Interface

RAM ALARM ' 0x401 3

Reserve 0x404 12

Device 0x410 1
Description

0x411 2

5AA5

0000
0000
0000

All 00

5A45

0x5AAS5 indicates that the network communication interface isenabled

Recommended value description: Generally 0x5AA5 is written as a

fixed value to 22 file.
It is also possible to use the configuration button to return or incremental

adjustment and other touch controls to write the trigger key value 0x5AA5 to
address 0x400 to achieve the opening of the network interface.

D5-D4:0x5AA5 enable the RMA spatial data uploading to the server, clear

after operation.

D3-D2: RMA variable memory address to beuploaded.

D1-DO0: the word length of the RMA variable memory to be uploaded.

(Currently up to 4KByte)

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 fillin 0000 by default in 22 file.

Reserved.

High byte: 0x5A 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.

5-.0: describes the text length 0x00-0x34.

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.

Device manufacturer ID, assigned by DWIN factory, OxFFFF: 0000-OxFFFF:
FFFF segment is reserved. After the device is added to the DWIN cloud
platform, it is automatically generated by the platform.
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Manufacture equipment ID

Device
Description
(RMA Mapping)

0x430 1

012C

RMA automatically refreshes the serverinterval
0x0000-0xFFFF in 0.1 seconds.

Recommended value description: 0x0000 indicates that automatic
refresh is not required. 0x012C indicates that the automatic refresh
interval is 30 seconds.

0x431 1

1000

RMA (mapped to the server's variable memory) read space start

address, word address, out of bounds can not beread.

Recommended value description: 0x1000 indicates that start reading

space from 0x1000 address.

0x432

0004

RMA read space size in 128Words with a maximum size of 2KBytes
and 0x0000 indicates forbidden reading.

Recommended value description: 0x0004 indicates that the read

space size is 512Words, which can be set to 0x01F4 at most.

0x433 1

2000

RMA write space start address, can overlap with the read space, can

not write out of bounds.

Recommended value description: 0x2000 indicates that the space is
read from the address of 0x2000.

0x434 1

0004

RMA write space size in 128Words with a maximum size of
2KWords, 0x0000 indicates write forbidden.

Recommended value description: 0x0004 indicates that the read

space size is 512Words, which can be set to 0x01F4 at most.

0x435 3

All 00

Reserved
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ox438 1 SAAS

0x439 1 0064

5A 00010 00000 OF00

0x43A

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

T5L_DGUSII Application Development Guide

The remote upgrade interface is enabled. Ox5AA5 indicates that the
device is enabled with the remote upgrade interface. The system will
automatically detect the Buffer.

Recommended value description: Generally 0x5AAS 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 0x5AA5 to address 0x438 to achieve the

switch.

Remote upgrade packet timeout timer configuration in 0.1second.

The first remote upgrade space for the device (aligned to 4KB) is
defined:

D7:0x5A indicates that the remote upgrade space is enabled.

D6-D3: 32-bit 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, 0x0001-0xOFFF. D8-D9: Data CRC
checksum.

D10-D511: Reserved.
D512: Data starts, up to 4096 bytes.

Reserved
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Device
Description QR
Code

Communication
Device

Description

Communication
Device

0x450

0x490

48

User-defined

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
921600bps, 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

Network
Status

D7:5A means the time isvalid.
D6-D0:yy:mm:dd:ww (0-6) hh:mm:ss

D7: state machine.
State Machine  ox4A8 D6: UART state machine.
D3-DO0: remain stacking space.
-
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0x4B0: SSID, the end must be OxFF.

Network 0x4CO0: SN, the end must be OxFF.
0x4B0 32
information Text ASCII input and display controls can be used for input and
display.

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, 0x4A0,

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-O0x09FF 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.

. Page ID, the high 4bit is the audio ID selection of this button, 0x00 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).
2 TP_Area 8 . . . . . . .
- Setting the button region outside the screen resolution simulates triggering touch-screen
buttons in the system variable interface with specific key values.
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, OXFEOO 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
5 TP Code 2 code number in the 6.1 List of Touch Variables.
OxFE** 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.
6 TP_FUN 0/16/32 Touch control code:
When TP_Code=0xFE**, this parameter is used to describe the touch button.
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6.1 List of Touch Variables

01

00

Variable Data Input

1/2/4

T5L_DGUSII Application Development Guide

Input integer, fixed decimal and other data into the
specified variable storage space.

Pop-up keyboard transparency can be set.
Support configuration touch control.

02

01

Popup Menu

Click to trigger a pop-up menu that returns the key code of
the menu item.

Popup menu transparency can be set.

03

02

Incremental
Adjustment

Click the button to perform +/- operation on the specified
variable, and set the step size and upper and lower limits.

Setting the 0-1 range loop enables the column check box
function.

04

03

Drag Adjustment

Drag the slider to achieve variable data entry. The range
can be set.

05

05

Return Key Code

Click the button to directly return the key value to the
variable. Support bit variable return.
Support press time threshold setting.

06

06

ASCII Text Input

Max 127

Input text characters in ASCIl or GBK Chinese characters.
Cursor movement and editing are supported.

You can set the (VP-1) position to store the input status
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

Click the screen to return the data to the variable as
specified.

08

09

Rotation Adjustment

Arc type drag adjustment.

09

0A

Sliding Adjustment

Slide the touch screen along the x or Y axis of the specified
area to return the relative adjustment value in real time.

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.

10

0B

Page Sliding

None

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
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.

11

ocC

Slide Icon Sel

Realize icon page sliding selection with 0x07 display
variable (JPEG icon panning display).

12

0D

Bit Button

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

erave

0x00 Pic_ID Page ID

0x02 P Area 8 Area of the Control: upper left corner (Xs, Ys), lower right corner(Xe,
- Ye).

0x0A Pic_Next 2 Target switch page, OxFF** means no page switch

0x0C Pic_On 2 Button press effect page, OXFF** means no button presseffect.

0x0E TP_Code 2 OxFEOQO, variable data input key code.

0x10 OxFE 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: 0 to 255
0x03=*VP low byte, unsigned number: 0 t0 255
0x04=8bytes, extra long integer: -9223372036854775808 to

9223372036854775807
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)isthe upper right coordinate of
0x16 (%, y) 4 the string input cursor.
Undefined when using configuration keyboard (KB_Source=0x0F)

Display color

1A | 2
0x Color Undefined when using configuration keyboard (KB_Source=0x0F)
ASCII Font position, default 0x00
0x1C Lib_ID 1 . . i .
- Undefined when using configuration keyboard (KB_Source=0x0F)
ox1D Font H ] Font size .0x00 means black, otherwise it is white
x ont_rior Undefined when using configuration keyboard (KB_Source=0x0F)
Cursor color.
O0x1E Cusor_Color 1

Undefined when using configuration keyboard (KB_Source=0x0F)
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0x20

0x21

0x22

0x24

0x2C

0x30

0x31

0x32
0x36

0x3A

0x3B
0x3D

0x3F
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Hide_En

OxFE

KB_Source

PIC_KB

AREA_KB

AREA KB _
Position

OxFF

Limite_En

V_min

V_max

Return_Set

Return_VP

Return_Data

Layer_Gama

T5L_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=0ther 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).

0x5A: 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 within
0x00~0xFF. 0x00 means 100% opaque.

Note: The valid key codes for digital input are 0x0030-0x0039, 0x002E(.), 0x002D(+/-), 0OxO0F0(Cancel), 0x00F1(OK),
0x00F2(Backspace).
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6.2.2 Software Settings

Variable Data Innput
% _.-_ ¥ _: Coondinaies of the upper left comer of the touch area
wiEEE - - EIl - Touch area width and height

[ Key value(tx) [N Can be sat by defaull

[T Voica |D1 Voice ID number

Name

Checking means that the input is completed and the data is uploaded. At the same time, the 0054 bit of
s Automatic data uplead the CFG file needs to be written io enable the data upload, and the 0X05 bit can be written fo 038, which
means that the 22 inifial vakue file is koaded, the data is uploaded, and the towch sound is fumed on.

Butten effect
-;- Specify J The display effect of pressing the touch area. For example, the current button is blue. and the butten on the
= bution effect page is dark blue. Press the buiton to see the senken dark blue effect.
Mo button effect
Page switching '
-1._‘_'"“' e Can be set by default
| Mo page switching
Variabde storage space users can use address range arbitrarnily: 0x1000-0=FFFF.
Variable data eniry and data type occupies 1/2/4 addresses. That is, non-associated control keys need fo

Variable be spaced apart.
address|Qx) System variable mterface address range: DxD000-0%0FFF {if the page swiching address is 0x0084]).

Vanable type Wlb=r g 0]

1 digits The number of integer digis displayed
et _—‘- during eniry. e = piay;
Decimal places ‘ Eﬁnrbugbﬁ'afdedmal places displayed
. . = coordinates of the data displa i :
Dispiay posiion CE i ~Setup— during eniry. T ong integer (4 bytes) upy 2

Emnter the position of the upper nght

Display mk,_ comer of the display area. ——————————— occupy byte

The size of font 0 i 4°5-84* 128, dot poi by ocoupy!
Font ibrary MR+ matrix in X direction, the size is ILong intager (8 bytes) -

appropriate, and the color can be
Font siz= EXNNNN *

customized.
curscr oor [T -

U To call the keyboard of the current page, you need to select the current pege, and to cafl ather kevboards, you
need to select other pages

keyboard area.

It is recommended to enter the position of the upper right
comer of the display area for the coordinates of the data
display during the entry process.

The correaponding data keyboard pege needs to be defined
w&“ﬁhﬁm tauch nﬂm% value, and the ey value is sel
undar i . .

The caordinates of the lowar rlght Corer of the selected

keyboard area.

orcinates of the upper cormer of the pop-up keyboard on the currant page. Too far to the nght or
I mcomplete display of the keyboard in the |lower ngh 18r.
Enable Lower limit SN - i

f frostad glass, with O being opaque
- range fimit
Upper timit [EENN =

¥ Load data during eniry

Data asress TN ,

b the color value BCENT : It needs to be converted into decimal em, If there |
Dawnload Data _; no requirement, it cen be unchecked by default

» modificetion of the vaneble display to realize the

con ar area inversion.
0 address offset by 3 bits, usad to change the
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6.3 Popup Menu

6.3.1 Instruction Storage Format

Lontyt

0x00 Pic_ID 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.

0x0E TP_Code 2 0xFEO1, popup window key code.

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 VP_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 )

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).
O0x1E 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 0x00~0xFF. 0x00 means

100% opaque.
0x24 NULL 12 Write 0x00
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6.3.2 Software Settings

Open DGUS, and click touch control-popup menu. Set the control touch area, and configure functions in the menu
on the right.

Coordinates of the upper left comer of the touch area

Touch area width and height
| Key value(ox) EIE Can be set by default
[~ voice IDENIN + Woice ID numiber

Name detiion TN
Checking means that the input is compleied and the data is uploaded. At the same time. the 02054 bit of the
|| Automatic data upload CFG file isru']u'ife_d o write 1 1o start the data upioad. The 0x05 bit can be wrtten 0238, which means that the
.22 initial value ffe s loaded, the data is uploaded, and the touch sound & turned on.

Button effect:
- The display effect of pressing the touch area. For example, the cument bution is blue, and the button on the
_'_ button effect page & dark blue. Press the bution to see the sunken dark blue effect.

| Mo button effect

Variable storage space users can use address range arbitranty. 0x 1000-0FFFF.

Variable EE4 The pop-up menu occupies 1 space address. That is, the non-associated control key addresses need to be
address{0x} spaced apart
System vanable interface address range: 0x0000-0=0FFF (i the page swilching address = 0=00E4)

Write wariable -
o i by i B Bit control
“ Wirite hi Write by word length: write the entire variable address. Write bit condrol: use bit variable; write high and low
high byte o
 Wirite: low byte Section: Write system variables such as backiight will be used.

The comesponding pop-up menu page needs io be defined by the basic fouch setting key code, the key code
range is 0x0000-0=00FF, among which D=00FF is the cancel key code.

The coordinates of the upper left comer of the pop-up menu area .

The coordinates of the lower right comer of the pop-up menu area .

The coordinates of the upper-sieft comer of the pop-up menu's display position on the current page.

The pop-up area is similar to the transparency of the glass texture, and 0 is opague.
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6.4 Incremental Adjustment

6.4.1 Instruction Storage Format

2

0x00 Pic_ID 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

0x0E TP_Code 2 0xFE02, 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
0x13 VP_Mode 1 low byte of the VP(1-byte unsigned integer, VP_L)

0x10-0x1F: Adjust the specific bit of VP(0x10 corresponds to VP.0, Ox1F
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
Ret Mod reached.

0x15 ern_ode 1 Other Values: Enabled. The value loops around the range when it reaches
max.

0x16 Adj_Step 2 0x0000-0x7FFF

0x18 v Min 5 Min value accepted by the control:

- 2-bytes integer(When VP_Mode is 0x01 or 0x02, only low byte is effective)

Max value accepted by the control:

0x1A 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 holdsit.

0x1C Key_Mode 1

0x01: The value is changed once pertouch.

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 comer of the touch area

.x B ' E
s 1t Touch area width and height

Key value(Dx) EHENN ¢+ Can be set by defauit
~Iwoice 1D [N + Voice ID number

name [ ¥ Checking means that the input is completed and the data is uploaded. At the same time. the 02054 bit of the:
|4 Automatic data upload CFG file is required fo write 1 to start the data upload. The 0%05 bit can be writen 0238, which means that the
22 initial value fle is loaded, the data is uploaded. and the touch sound i tumed o '

Button effect:

The display efiect of pressing the touch area. For exampée, the cument bution is blue, and the button on the
button effect page is dark blue. Press the bution fo see the sunken dark blue effect.

\ariable storage space users can use address range arbitranby: 0= 1000-0%FFFF.

The pop-up menu occupies 1 space address. That is, the non-associated confrol key addresses need o ba
spaced apart

System variable interface address range: 0x0000-0=0FFF (§ the page switching address s DxD0E4)

‘@ Write variable  git control
~ word by word W rite by word lengih: write the entire variable address. Write bit control: use bit variable; write high and fow
~ Wirite I‘iﬂ‘l h}'h — words;

Wirite low byts Section: Wrile system variables such as backiight will be used.

When pressed., it is “or” to increase. Or " {o decrease.

Cwer-limit handling [EPTRTRM =R = Cycle adjustment: After the data reaches the maximum or minimum vakue,
method > you zan continue o adjpest.

Adjust the step length [N - — Stop adjustment: the adjustment will stop when the data reaches the
Maximum or minimum value:

cycle

Siop (threshold)

or example. if the step size is set to 2, the value will increase by 2 if you click it once, such as 214/6/8 change.
The upper and lower imits are the maximum and minimum data ranges. The upper and lower Emits are set o
1 and can be multiple-selected, 0 is off and 1 is on.

M o Adjust once: Press and hoéd the touch data to change onlby once.

I".I:l| ing diowm thw h-= |
Continuous adjustment Press and hold the touch data to continucwsly 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

0x00 Pic_ID 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

0x0E TP_Code 2 O0xFEO03

0x10 OxFE 1 OxFE

0x11 VP 2 Variable pointer.

The high 4bit defines the data return format:

0x0*=Adjust VP word address (integer number);

0x1*=Adjust the high byte address of the VP word address (1 byte unsigned
number, VP_H);

0x2*=Adjust the low byte address of the VP word address (1 byte unsigned
number, VP_L).

The low 4bit defines the drag mode:

0x*0=horizontal drag; 0x*1=longitudinal drag.

0x13 Adj_Mode 1

Effective adjustment area: (Xs, Ys) (Xe, Ye), which must be the same as

0x14 Area_Ad| 8 the touch area.

0x1C V_Begain 2 The return value corresponding to the starting position, an integer.

0x1E V_End 2 The return value corresponding to the end position, an integer.
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6.5.2 Software Settings

Coondinates of the upper left corner of the touch area

{ ST T —————

I Key value(ox) N ;- V Can be set by defauit

~woice D [N ¢+ ¥ Voice ID number

"mdﬂﬁﬂmw Checking means that the input is completed to upload the data, and fhe 02054 b# of the CFG Be i required
fo write 1 to start the data upload. Bit 0G5 can be written as D238, which means Ioading 22 inifial value files.

'/ Automatic data upload wploading data, and tuming on touch audio.
Variable siorage space users can use address range arbitranty: 0x1000-0x FFFF.

Variable address(0x) [
= x) The pop-up menu occupies 1 space address. That is, the non-associated control key addresses need to be
hod spaced apart
& System variable inferface address range: Dx0000-0<0FFF {f the page swiiching address s DxDDE4L

Data retum format ERITERT TS - — Write by word lengthc write the entire variable address.
Write bit control use of bit variables;
Wite high and low bytes: it will be used for wniing system wvanables such as writing backlight.

[‘.lmqmeﬂnd Drag horizontally &

Poinfing to the high byte of 0=0DE2 address here is used to drag io adjust the height of the

The return value correspondng
to the starting position -—
The return value comesponding
o the end position -i

The minimum and maxzimum values of the adjusted data are both 0 and cannot be dragged.
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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.

0x00 Pic_ID 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.

O0xO0E TP_Code 2 OxFEO5

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)

0x14 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 — return key code. Then set the control area, and configure the button effect,
page switching, key value, variable address, etc.

Retum Key Valus

‘Em
|| Key “h"’{“":'-i Can be set by default

[ woice 10 [ = ] Voice |0 number

Checling means fhat the input is completed and the data is uploaded. At the same time, the 0%05.4 bt of the
'+ Automatic data upload ‘CFG file is required to write 1 o start the data upload. The 0%05 bit can be written =38, which means that the
22 initial value fe s loaded, the data is uploaded, Ililhemuhsunuishmledun_
Button effect

The display effect of pressing the towch area. For example, the cument bution is blue, and the button on the
_‘i‘ bution effect page & dark biue. Press the bution to see the sunken dark biue effect.

{1 Mo button effect

- Key value(lx)

o T

Pressing timefunit0.15): -_4_-;

The key value data to be returned, the key value range: 0=0000-0xFFFF, the master executes the corme-
spondéng operation according o the refumed key value.

For example, the pl‘EESiZﬂq time is set to 50"0.1=5 seconds, that is, the conirol needs to keep pressing for 5
seconds before returning to the 0x0001 key value, 5A AS D6 83 5438 01 D001. Switch the page to lift and

Variable storage space users can use address range arbitranly: 0x1000-D=FFFF.
Press the key fo refurmn to occupy 1 space address. That is, non-associated key addresses need fo be spaced
Variable address(lx) [EECEIIN. apart
D001 DON2IONS sysiam varmable ineriace sidess range: IXODD.OXIFEE (Such o5 page swishing add

. sysiEm v imbed 5 1 0x = (such as itchi ress
!.*;”"’ vaniable word gt conte DX0084), & i : e i

A=t byt Write by word length: write the entire variable address.
Wit low byte Write bat control: use of bit vanables;

Write high and low bytes: it will be used for writing system vanables such as writing backiight.

Return data format:

5AA5 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 table below.

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, 0x41 to A, and 0x31 to 1.

Besides, the key code must be smaller than Ox80(ASCII code). 0xOD key code input will be automatically converted
to OxOD 0x0A; 0x00 and OxFF key codes are disabled.

le)ec}/e Normal | Capital cKoeg/e Normal | Capital

0X5171 q Q OX5A7A z z
0x5777 w w 0x5878 s S
0x4565 e E 0x4363 c C
0x5272 r R 0X5676 v v
0X5474 t T 0x4262 b B
0x5979 y Y OX4E6E n N
0x5575 u U 0x4D6D m M
0x4969 i ' 0x3C2C . =
OX4E6E o o) O0x3E2E : >
0x5070 p P OX3F2F / ?
0x7B5B [ { 0x2020 SP Sp
0x7D5D ] }

0x7C5C \ |

80



DWIN Technology
Professional, Creditable, Successful T5L_DGUSII Application Development Guide

Table 6.7 Keyboard function key code definition

Key Code Function Description

m Confirm input code return, and the input text is saved to the specified VP.

Move the cursor forward by one character; it is used to turn pages in GBK Chinese
0x00F7 Left character input.

0x00F9 Used to switch between different keyboard backgrounds in order when they are not on
the current page.

0x00F9: 2 background pages, PIC_KB and PIC_KB+1.
0x00FA: 3 background pages, PIC_KB, PIC_KB+1, PIC_KB+2.

Pictur_KB_Change
0x00FA

In case of using the keyboard (keycode in the 0x4F 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

2

0x00 Pic_ID Page ID
Control area: upper left corner (Xs, Ys), lower right corner
0x02 TP_Area 8
(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.
0x0E TP_Code 2 OxFE06
0x10 OxFE 1 OxFE
0x11 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
terminator at the ending of the text. Thus the max variable space is
actually VP_Len_Max+1.
0x14 Scan_Mode 1 Input mode.
0x00: re-input; 0x01: modify existing text.
) Index in the FLASH memory of the ASCIl Font to use.
0x15 Lib_ID ! 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.
0x1B S Ares ST 4 Upper-left coordinates of the area where the text will be displayed:
(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
0x1F Scan_Return_Mode L 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 OxFE
Lower-right coordinates of the area where the text will be
displayed:
0x21 Scan_Area_End 4
(Xe, Ye).
Keyboard image page settings.
0x25 KB_Source 1

0x00: Keyboard on current page.
Other Values: Keyboard on another page.
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PIC_KB 2
Area_KB 8
OxFE 1
AREA_KB_Position 4
Display_EN 1
Layer_Gama 1
NULL 9

T5L_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).

OxFE

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 0x00~0xFF. 0x00
means 100% opaque.

Write 0x00
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6.7.1.2 Software Setting

~ ASCII input

X m i m Coordinates of the upper left corner of the touch area
wm H m Touch area width and height

[] Key value(Ox) m Can be set by default

[ voice ID _::«__ Voice ID number

Hare definfion J Checking means that the input is completed and the data is uploaded. At the same time, the 0x05.4 bit of

[V|Automatic data upload the CFG file is required to write 1 to start the data upload. The 0=05 bit can be written 0x38, which means
that the 22 initial value file is loaded, the data is uploaded, and the touch sound is tumed on.

Button effect:

S| specity
J The display effect of pressing the touch area. For example, the current button is blue, and the button on the

IT] NG Bt & button effect page is dark blue. Press the button to see the sunken dark blue effect.

V  The ID of the switched page can be set by default

U Variable storage space users can use address range arbitranly: 0x1000-0xFFFF..
According to the input character length occupies the corresponding length address, the maximum is 127
words (Word).
The VP_Len_Max+1 address is occupied as the 0xFFFF terminator; therefore, one more address needs to
be reserved.
For example, 5 addresses are actually needed, and because the 0xFFFF terminator occupies one more address,|
6 addresses need to be reserved.
System variable interface address range: 0x0000-0x0FFF (if the page switching address is 0x0084)_For exam-

Page switching:

["] NO page switching

Variable address(0x) (2l ple, 5 addresses are actually needed, and because the DxFFFF terminator occupies one more address, 6 ad-
dresses need to be reserved.

Text length m

LU | Re-enter: When entering again, the previously entered characters will be cleared.

LA ———— Modify the text: When entering again, the previously entered characters still exist, and the previously entered
£ characters need to be deleted manually.

Number of dots in X
dit:;l:ﬁo:‘o o in E_ 4-255 v ASCII characters use font size 0 by default, and the X,Y dot matrix double relationship.

Number of dots in Y La]
direction m 4-255-
- V Cursor black or white

Text color 0000 V The display color of the text during the input process.

[] Input status return

V Maximum length of text variable, , range 0=x01-0x7F

Entry mode

Font library location

Cursor color

Keycode [m

Keycode Deseription

DFIN'

Input process display =
mode Normal display

“** Can be used for password input.
Keyboard location el (SR ~

Keyboard settings

Enter the coordinates of the upper left comer of the displa
area (Xs, Ys)

Enter the coordinates of the lower night corner of the display
area (Xs, Ys)

(st siont) [pasns)  []8)

Df Baycode 0000 [ Add J
Dezcription
On the page Swe Setect |[Canedt |

CReyvahel@f
a S £ 3 - 5 F 1 o
- I | ¥ The called keyboard page uses basic touch con-
- - . = - N —— trol to define the key value Note that the key
Jhe snaripe e e doper ek e e — value of data such as 1 should be set fo 0x2131.

can be set consisten
You can check the keyboard, refer to the routing,
Display position orrefer to the ASCII key code table setting

Background transparency ___

The called keyboard displays the coordinates in the upper left comer of the current page  Transparency: 0 opacity; similar fo
the transparency of glass texture.
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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

Add Definiti Length
ress efinition Description
(byte)

0x00 Pic_ID 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

0x0E TP_Code 2 0xFEO06, GBK input key code.

0x10 OxFE 1 OxFE

0x11 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
0x13 VP_Len_Max 1 terminator

automatically at the ending of the text. Thus the variable space is actually

VP_Len_Max+1.

= Input mode.

0x14 EELLNERD L 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 beforeentry.

0x17 Font_Scale1 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.

0x1A Color0 2 Text color after entry

0x1C Color1 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
spacing.

Ox1E PY_Disp_Mode 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: Scan1_Area_Start+3 x
Font_Scale2+Scan_Dis.
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Ox1F Scan_Return_Mode

0x20 OxFE

0x21 Scan0_Area_Start
0x25 Scan0_Area_End
0x29 Scan1_Area_Start
0x2D Scan_Dis
0x2E 0x00

0x2F KB_Source
0x30 OxFE

0x31 PIC_KB
0x33 Area_KB
0x3B Area_KB_Position
0x3F Scan_Mode

Note

0xAA=Save the input end mark and valid data length at *(VP-1).

*(VP-1) high byte, end of input mark: 0xX5A means end of input, 0x00 means input is
still in progress.

*(VP-1) low byte, valid input data length in byte.

* OxFF=Not return the input end mark and data length.

OxFE

Upper-left coordinates of the area where the text will be displayed: (Xs, Ys).
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
during entry.

The spacing of each character displayed during entry. A maximum of 8 characters
per line can be displayed.

0x00

Keyboard image page settings.

0x00: Keyboard on current page.

Other Values: Keyboard on another page.

OxFE
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).

Upper-left coordinates of the keyboard. (valid when the keyboard is not on the
current page)

0x02= pinyin input method

0x03= phonetic input method.

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*128 dot matrix.

The key code (low byte) of the phonetic input method is defined as below (the phonetic input method is mainly used

in Taiwan).

86



DWIN Technology
Professional, Creditable, Successful T5L_DGUSII Application Development Guide

6.7.2.2 Software Setting

GBK Input.
X m Y 124 Coordinates of the upper left corner of the touch area
W ke H (2 Touch area width and height

[7] Key value(Ox) __:_ Can be set by default
Clvoice 1D [N+

Automatic data upload

Voice ID number

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 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:
i — Y The display effect of pressing 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 the sunken dark blue effect.

[ No button effect

|J Variable storage space users can use address range arbitrarily: 0x1000-0xFFFF.

According to the input character length occupies the corresponding length address, the maximum is 127
Page switching: words (Word)
The VP_Len_Max+1 address is occupied as the 0xFFFF terminator; therefore,

For example, 5 addresses are actually needed, and because the 0xFFFF terminator occupies one more
address, 6 addresses need to be reserved.

The VP_1 address is used to save the input tag and effective data length,sc the VP_1 address needs to be
reserved.

System variable interface address range: 0x0000-0x0FFF (if the page switching address is 0x0084).

y Maximum length of text variable, , range 0x01-0x7F;

\ Re-enter: When entering again, the previously entered characters will be cleared

Modify the text: When entering again, the previously entered characters still exist, and the previously entered
characters need to be deleted manually.

Display font \ Chinese character library 1D, set according to the dot matrix size at the time of generation.
For example, here is the 23rd font, 24*24 dot matrix is fixed size, other dot matrix cannot be set, otherwise
Dot matrix e the code is garbled.
size .|
Text color {efalali]
Display font during Chinese character library ID, set according to the dot matrix size at the time of generation.
entry For example, here is the 23rd font, 24*24 dot matrix is fixed size, other dot matrix cannot be set, otherwise
Dot matrix the code is garbled.
size
Text color f4UUY
Display [ Pinyin hints are shown above: v]
method
Cursor oolor[ black v]

Input status returvr}( o2 X8 Upper lef Cop,

Input display area
es Keycode [=
[ 54 [104] e e
Pinyin displ amaen
p:)?irtlil;nlsp ay | ] : I of the s fl c dyboard area: (Xs, Ys) : %1%“1 - J}ﬁ
Display spacing ! I -

We, , °2 /i .
settings SiiesRaces = f T S — . [Canced | [Revurn | (4
V4 ; I Dadata Setect] [Detewsn] [ L | [iae
Keyboard setting

| [ Def Kepesds 000 [ Add | Bukspaee | |
On the page

Bezcription

Swa Select

T
2 [t
The basic touch of the called keyboard
page is to define the key value. Note that

the key value of the data such as 1 should
be set to 0%2131. You can check the key-

can be set consisf

-~ E i \ board, refer to the routine, or refer to the
IThe coordinates

ASCII key code table setting.
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6.8 Synchrodata Return
There are three states of synchrodata return control: first pressing, continuous pressing, and releasing. Click the

touch screen to return the data to the variable according to the regulations.

6.8.1 Instruction Storage Format

The synchrodata return control is to click the screen and return data to the variable or UART.

The T5L_DGUS Il screen has only 01 mode, which can replace the 02 mode of DGUS screen.
New functions: frame header + data length + 83 and VP address + length + DATA.

You can set VP1S and VP1T in DGUS.

VP1S can be set as the 22 file address, and VP1T refers to the VP address after the 83 instruction.

raie

0x00 Pic_ID 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
0xO0E TP_Code 2 O0xFEO8, synchrodata return key code.
0x10 OxFE 1 OxFE
Data returnmode for the first touch.
0x11 TP On Mod 1 0x00= no data is returned
X —Jn_viode 0x01= read *VP2S pointing to LEN2 length data sent in DGUS serial
protocol format to serial 2.
0x12 VP1S 2 Read the data in the address when first pressing.
0x14 VP1T 2 Write the data to the address when firstpressing.
0x16 0x00 1 0x00
Return data length in bytes. When TP_On_Mode=0x01, LEN1 must be
0x17 LEN1 1
even.
0x18 OxFE 1 OxFE
When the screen is continuously pressed, data return mode:
0x00=no data return
0x19 TP_On_Continue_Mode 1 0x01= read the LEN2 length data pointed to by *VP2S and send it to UART
2 in DGUS serial port protocol format.
0x1A VP2S 2 Read the data in the address when continuous pressing.
0x1C VP2T 2 Write the data in the address when continuous pressing.
Ox1E 0x00 1 0x00
Return data length in bytes. When TP_On_Continuous_Mode=0x01, LEN2
0x1F LEN2 1
must be even.
0x20 OxFE 1 OxFE

When the screen is released, data return mode:
0x00= no data return

0x21 TP_OFF_Mode 1 0x01= read the LEN2 length data pointed to by *VP2S and send it to UART
2 in DGUS serial port protocol format.

0x22 VP3S 2 Read the data in the address when the screen is released.

0x24 VP3T 2 Write the data in the address when the screen is released.

88



DWIN Technology

Professional, Creditable, Successful T5L_DGUSII Application Development Guide
0x26 0x00 1 0x00
Returned data length in bytes. When TP_OFF_Mode=0x01, LEN3 must
0x27 LEN3 1
be even.
0x28 0x00 8 Reserved. Write 0x00

The three states of touch screen pressing are as below.

TP ON Continue

TP_ON TP_OFF
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6.8.2 Software Setting

T5L_DGUSII Application Development Guide

I Coordinates of the upper left corner of the touch area

it Touch area width and height

[7] Key value(0x) e

| Can be set by default

_Dvoice ID m_

It Voice ID number

Button effect:

A |
L¥]

Specity

E] No button effect

The display effect of pressing 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 the sunken dark blue effect.

Page switching:

NO page switching

v Page switching ID, can be set by default

y 0=00: No data is returned;

0% 01: Read the LEN1 byte length data pointed to by the *VP1S address to *VP1T.

First press

At the same time, the data is returned to the serial port.

Mode

I

0% 02, 0X03 mode T5/T5L setting is invalid.

The first time the button is pressed, the 2-byte data of the 0 X 5610 address is given to the 0X 5600 ad-
dress;

Finally, write 0X0001 in the starting address of the 22 file 0 Xac20 (addressing 0 % 5610 double address,

because the 22 file is in bytes and the variable address is in the unit of word length).

VP1T(0x) 5600
Data length -
Unit: Byt
— Keep pressing
Mode
VP25(0x)
VP2T(0x)
Data length __
Unit: Byte
— Release the press
Mode 0x01
VP35(0x) 5630
VP3T(0x)
Data length

In this way, the first press can return to 5A A5 06 83 0001

Press the button continuously to give the 2-byte data of the 0X 5620 address to the 0 X 5600 address;

Finally, write 00002 in the starting address of the 22 file 0 X ac40 (addressing 0 X 5620 double address,
because the 22 file is in bytes, and the variable address is in the unit of word length).

In this way, the first press can return to 5A A5 06 83 56 01

Release the button to give the 2-byte data of the 0% 5630 address to the 0 X5600 address;

Finally, write 00003 in the starting address of the 22 file 0 X ac60 (addressing 0 5630 double address,

because the 22 file is in bytes, and the variable address is in the unit of word length).

In this way, the first press can return to 5A A5 06 83 56 01 00 03.
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The rotation adjustment realizes variable data input by turning the knob, and can realize arc type drag adjustment.

6.9.1 Instruction Storage Format

S Length
Address Definition Description
-- (byte) _
2

0x00 Pic_ID
0x02 TP_Area
0x0A Pic_Next
0x0C Pic_On
0x0E TP_Code
0x10 OXFE
0x11 VP
0x13 Data_Format
0x14 X, Y)
0x18 RO
0x1A R1
0x1C A0
Ox1E V_Begin
0x20 OxFE
0x21 A1
0x23 V_End

- N = N N N

N N =~ N N DN DN D

Page ID

Area of the control: upper left corner (Xs, Ys), lower right corner (Xe, Ye).
Switch target page. OxFF** means no page switch.

Button press effect page. OxFF** means no button press effect.

O0xFEQ9, rotation adjustment key code.

OxFE

Variable pointer

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)

Center coordinate

Inner diameter

Outer diameter

Start angle, range from 0 to 719,unit0.5°.
Value for start angle, integer.

OxFE

End angle, range from 0 to 719,unit0.5°

Value for end angle, integer.

[Note] The rotation adjustment needs to be used with the icon rotation control”, and it is always assumed to be

clockwise.
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6.9.2 Software Setting Instructions

Coordinates of the upper left corner of the touch area

Touch area width and height

Key value(0x) NI Can be set by default
voice 1D EFIN: Voice ID number

Name definition [ on adjustment

Button effect:
The display effect of pressing the touch area. For example, the current button is blue, and the button on
l the button effect page is dark blue. Press the button to see the sunken dark blue effect.

["INo button effect

Page switching:

o) Specify

[TINO page switching

Variable storage space users can use address range arbitrarily: 0x1000-0xFFFF.
The pop-up menu occupies 1 space address. That is, the non-associated control key addresses need to be

spaced apart.
System variable interface address range: 0x0000-0=0FFF (if the page switching address is 0x0084).

Adjust the data 0x00 (integer) |8 Integer: write the entire variable address.
format : Write high and low bytes: it will be used for writing system variables such as writing backlight.

Variable address(0x) E

Center coordinates
—_I_ W Click to set the coordinates of
setup the center of the circle.

RO(area inner diameter)

The rotating icon is made as 5 :

shown in the figure. After the B e aanster
black background is filtered, RO inner
only the white pointer area will | diameter
be displayed. i unit pixel

R1 (outer diameter of area

unit pixel

AQ (starting angle)

As shown:

RO inner diameter=453-353

R1 outer diameter=553-353

AQ: The starting angle of the ad-
ustment area, U-719, the unit is

)
LY )
)
|Ea]

Corresponding return valu

A1 (end angle)

3

AT: The end anﬁ]a of the adjust-

ip

Corresponding return value

"
L

ment area, 1-720, the unit is 0.5 v
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6.10 Sliding Adjustment

6.10.1 Instruction Storage Format

Length
(byte)
2

0x00 Pic_ID 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.

OXxO0E TP_Code 2 OxFEOA, sliding adjustment.

0x10 OxFE 1 OxFE

Variable pointer, return adjustment data.
*VP reserved:

0x11 *VP 2 *V/P+1 return data:
High byte: adjustment direction. 0x00=increase; OxFF=decrease
Low byte: adjustment size.

0x13 Adj_Mode 1 0x00 horizontal; 0x01 vertical.
0x14 Step_Dis 1 Sensitivity; range: 0x01-0xFF.

6.10.2 Software Setting

Sliding Adjustment

X 2 m Coordinates of the upper left corner of the touch area
W m H m Touch area width and height

[:] Key  wvalue(0Ox) m Can be set by default

[] voice ID = Voice ID number

WETGERilahilelal Sliding adjustment

Variable storage space users can use address range arbitrarily: 0x1000-0xFFFF.

Swipe gesture adjustment occupies 2 addresses, the VP address is reserved, and the returned data is in the
(VP+1) position.

System variable interface address range: 0= 1000-0%0FFF (such as page switching address 0x0084)

Variable address(0x) i

Sliding method Vertical sliding - Sliding vertically or horizontally, vertical is recommended.

Sensitivity (1 is the highest sensitivity)

V The speed when the data is sliding, 1 is the highest sensitivity.
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6.11 Page Sliding
Slide the touch screen on the X-axis direction of the specified area to realize the dynamic dragging of the page. You

can set the target and area of page sliding, and the variable display of the current page will follow and drag.

If there are other touch buttons on the page at the same time, and the whole page (including the touch buttons)

needs to be switched by gesture, the touch priority of the page sliding must be set to the highest.

6.11.1 Instruction Storage Format

- Length e
Address Definition Description
2

0x00 Pic_ID 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. 0xFF** means no button press effect.
OXO0E TP_Code 2 O0xFEOB, page sliding key code.
0x10 OXFE 1 OxFE
0x11 Pic_Front 2 Last page, OxFF**=none.
0x13 Pic_Next 2 Next page, OxFF**=none.
0x15 Pic_Area 4 (Ys, Ye) defines the area valid for page sliding in the Y-axis direction.
0x19 Push_Speed_Set 1 Response time, range :0x01-0xFF in 40 ms.
Ox1A Push_Dis_Set 2 Response sliding minimum space in X coordinates.
0x1C FB_En 1 0x00=no upload;
Others=upload page ID.
0x00=end without animation;
0x1D End_Carton_Speed 1 Animation speed at the end of the slide, in pixels/DGUS cycle.

Recommended value is 1/20 of the horizontal resolution.
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6.11.2 Software Setting Instructions

40 SR S

Coordinates of the upper left corner of the touch area

WIEN: HEE

Touch area width and height

Key  value(Ox) m

Can be set by default

Voice ID number

No previous page

next page:

No next page

—Page turning sensitivity(time/distance)——

Time

i_;;

distance

\J When swiping to the

right, a new page appears on the left, for example, the middle page is page 5, and the
previous page age 4

i When swiping to Ihae left, a new page appears on the left, for example, the middle page is page 5, and the
page is page 6.

| Itis H;udged that the page is turned after pressing the finger for a certain period of time. Setting value*40ms,
the highest sensitivity is 100ms.

finger exceeds a certain value, it is judged to be a page tumning. The

— End animation setup

End animation speed

il
Lv )

illustrate:

0=00 ends without animation; other
value unit pixels divided by DGUS
period, the recommended value is the
horizontal resolution divided by 20

When you slide to tum the page, there will be an end ease-out effect, and the animation speed is controllable.
The unit is pixel/DGUS period, and the recommended value is horizontal resolution/20.
The setting value 00 means that no animation ends, compatible with the previous mode.
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6.12 Slide Icon Selection

Sliding icon selection cooperates with icon page trans (JPEG icon panning display) to realize icon page sliding

selection.

Steps:

(1) Arrange the icons (program or menu index) to be used on the JPEG images with a resolution less than 4079*4079
(no more than 256KB after T5L1 compression, 768KB for T5L2).

(2) Define a touch of a virtual page for this image (similar to the pop-up keyboard).

(3) Place a window on the page to be used, and then you can (or write the VP+2 position integer value to UART to

achieve movement) to slide the screen and choose icon.

6.12.1 Instruction Storage Format

Longy

0x00 Pic_ID Page ID

Area of the Control: upper left corner (Xs, Ys), lower right corner (Xe,

0x02 TP_Area 8 Ye), only for triggering.
It must be consistent with icon display area of the 0x07 displayvariable.

0x0A Pic_Next 2 Undefined, write FFFF.

0x0C Pic_On 2 Undefined, write FFFF.

0x0E TP_Code 2 OxFEOC, sliding icon selection key code.
0x10 OxFE 1 OxFE

0x11 VP 2 Variable pointer

0x13 Adj_Mode 1 0x00 horizontal sliding; 0x01verticalsliding.
0x14  TP_Page ID_ICON 2 Icon 1D

0x0000= undefined
0x16 reserved 10 Write 0x00
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6.12.2 Software Setting

2t ' Y Coordinates of the upper left corner of the touch area
) y Touch area width and height

[[Key value(0x) I+
[CJveice ID RN

Name definition [[Sel8[BlET T ETET T

Automatic data upload

¥ The variable storage space user can use the address range arbitrarily: 0x1000-0xFFFF.
Slide icon selection to occupy 4 address spaces. That is, the non-associated control key addresses need
to be spaced apart.
System variable interface address range: 0x1000-0x0FFF (such as page switching address 0x0084).

Variable address(0x) Efkl]

Mobile mode

Mobile mode [ =Rty -l ~ U For Pl':orizontal or vertical movement, it is recommended to be in the same direction as the pan control key
7 on the icon page.

Mobile interface ) V The ID of the large icon page that needs to be dragged.

Note: The size of this control should
be consistent with the corresponding
icon page translation control
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6.13 Bit button

Click the button to specify the bit adjustment for the specified variable. It can be used in combination with the bit

T5L_DGUSII Application Development Guide

variable icon display control, for example, 1 group of 16 devices corresponding to 16 bit addresses, you can set the

variable address for each bit to start and stop the device operation.

6.13.1 Instruction Storage Format

erovire

0x00 Pic_ID Page ID
0x02 TP_Area 8 Area of the Control: (Xs, Ys), (Xe, Ye)
0x0A Pic_Next 2 The target page to switch to, OXFF** means no page switch. Must be OxFF**.
The page where the button press effect image is located, OxFF** means there
0x0C Pic_On 2 is no button press effect.
0x0E TP_Code 2 OxFEOD
0x10 OxFE 1 OxFE
0x11 *VP 2 Variable pointer
0x13 Bit_Pos 1 Adjusted bit variable position, 0x00-0x0F.
Adjustment mode.
0x00=returns 0.
0x14 Adj_Mode 1 0x01=returns 1.
0x02=inversion.
0x03=1 when the button is pressed, 0 when the button is released.
0x15 NULL 11 Write 0x00

6.13.2 Software Setting

[7] Buttonless effect

e v ; U[?per left cocl)rdlnates of the control
w EEl s H & Fl Locked Width and height of the control
:j;z;m& = V Variable storage space range available to users:0X1000-0XFFFF. Bit button occupies 1 addewss, i.e. the
address of hon-asociated control need to be spaced by 1. System vriable interface address range:
name: Bit Button =
0X0000-0X0FFF(e.g. page switch address 0X84))
Button effect
- 1word=2byte=16bit. This refers to a specific bit out of the 16 bits from 0 to 15.
-

Adjust bit variable positions, 0x00-0x0F. Each bit combined with the variable display can be controlled individually. The sequence of

high to low bits is from bit15 to bit0. Each bit has two states, 0 and 1, and the corresponding ID icon display state prompt is invoked

by writing 0 or 1 to the specific bit position

VP (0x): 5000 Bit icon instruction format
Bit icon control interface
Length
Bit control settings S o cR T OeE U (Bytes)
Setbit 15 1_.:: Define the display mode:
Bit Value
Mode| 0 1
Adjust Mode: 0x00 | ICONOS ICON1S
o 0x01 | IGONOS Hone
0x02 | ICONOS Animation: ICON1SICONTE
NV 0x03 | Mone ICONL':S
Inching 004 | Mone _ Animation: ICON1S-ICON1E
0x03:H 0x03:H Display_tode 1 005 | Animation: IGONOS-IGONDE] IGON1S
0x06 | Animatior: ICONDS-ICONOE| None
0x07 | Animatior: ICONOS-ICOMOE| Animation: ICON1S-ICON1E
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6.13.3 Examples of Instructions

Take enabling the highest bit” bit15” of bit15 to bit0 as an example, 1000 0000 0000 0000 upload instructions in set 0,
set 1, INV, and Inching as follows.

(1) Set 0. Write 0 to bit15 of the 16 bits.

Rx: 5AA5 06 83 5000 01 -; 0x0000 is obtained by converting the binary data IOOO 0000 0000 0000 into

hexadecimal data.

(2) Set 1. Write 1 to bit15 of the 16 bits.
Rx: 5AA5 06 83 5000 01 8000; 0x8000 is obtained by converting the binary data 8000 0000 0000 0000 into

hexadecimal data.

(3) Inversion, single bit inversion, 1 inversion for 0; O inversion for 1.

Set the current state of bit15 to 1, take the inverse 0 and upload it.

Rx: 5AA5 06 83 5000 01 @@88; 0x0000 is obtained by converting binary data §J000 0000 0000 0000 into hexadecimal
data.

Set the current state of bit15 to 0, take the inverse 1 and upload it: Rx: 5AA5 06 83 83

Rx: 5AA5 06 83 5000 01 8000; 0x8000 is obtained by converting binary data 1000 0000 0000 0000 into hexadecimal
data.

(4) Inching, press once to write 1, release once to write 0.

Rx1: 5AA5 06 83 5000 01 8000; 0x8000 is obtained by converting binary data 1000 0000 0000 0000 into
hexadecimal data.

Rx2: 5AA5 06 83 5000 01 @@@E; 0x0000 is obtained by converting binary data 000 0000 0000 0000 into

hexadecimal data.

(5) Write instruction, bit0 on (write 1)
Tx: 5AAS5 05 82 5000 0001; 0x0001 obtained by converting the binary data 0000 0000 0000 0004 to hexadecimal

data.

(B8) Write instruction, bit15 on (write 1)
Tx: 5AA5 05 82 5000 8000; 0x8000 is obtained by converting binary data 1000 0000 0000 0000 into hexadecimal
data.

(7) Write instruction, high 8 bits on (write 1)
Tx: 5AA5 05 82 5000 FF0OO; OxFFO0O is obtained by converting binary data #1111 1111 0000 0000 to hexadecimal data.

(8) Write instruction, low 8 bits on (write 1)
Tx: 5AA5 05 82 5000 QOEFE; OxO0FF is obtained by converting the binary data 0000 0000 1111 1111 to hexadecimal

data.
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(9) Write instruction, bit0, bit2, bit4, bit6, bit8, bit10, bit12, bit14 on
Tx: 5AA5 05 82 5000 55885; 0x5555 is obtained by converting binary data 0104 0101 0401 0104 0101 into

hexadecimal data.

(10) Write instruction, bit1, bit3, bit5, bit7, bit9, bit11, bit13, bit15 on
Tx: 5AA5 05 82 5000 AAAA; 0xAAAA is obtained by converting the binary data 1010 1010 1010 4010 into

hexadecimal data.

(11) Write instruction, all 16 bits on (all write 1)
Tx: 5AA5 05 82 5000 EEEE; OxFFFF is obtained by converting binary data 1111 1111 1111 1111 to hexadecimal
data.

(12) Write instruction, all 16 bits off (all write 0)

Tx: 5AA5 05 82 5000 0000; 0x0000 is obtained by converting the binary data 0000 0000 0000 0000 into hexadecimal
data.

6.13.4 Effect
DHINT T5L DGUS Bit button

Group 10 Group 9 Group 8

f-'-':-._.'-'* < vf S

: Group5 Group 4 Group 3
é b [ = -

2@,
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Chapter 7 Display Variable Configuration

The display variable configuration is stored in the 14.BIN, which consists of display instructions according to the

control configurations.

Each display instruction occupies a fixed storage space of 32 bytes Each page has a fixed allocation of 2KB, 4KB or
8KB (0x0800, 0x1000 or 0x2000) of variable storage space, i.e. up to 64, 128 or 255 variables per page. The
maximum size of the 14.BIN file is 2MB, which means up to 1024 pages can be configured (512 pages in 128-

variable mode and 255 pages in 255-variable mode)

For 16MBFLASH products, one 256KB subspace in FLASH is fixed as 14.BIN configuration file space, that is, under
the fixed allocation of 2KB, 4KB or 8KB (64, 128 or 255 variables) variable storage space per page, up to 128 pages
(64 pages in 128-variable mode, 32 pages in 255-variable mode).

The data variable display space is 128Kbytes.
For the same type of variables, the higher the storage location, the higher the display priority.

14. BIN can be generated by DGUS and used in applications with touch variables, associated VP, modification of 22

file, SP, access via UART or DWIN OS to achieve complex functions.

A display variable configuration instruction consists of the following six parts.

Definition Definition
1 0x5A 1 Fixed
2 Type 1 Variable type

The variable description file is loaded from Flash and stored to the
3 *SP 2 address pointer of the data storage area.
OxFFFF means not dumped to the data storage area.

4 Len_Dsc 2 The word length of the variable description content.

The variable address is 0x0000-OxFFFF. For some variables that do
5 *VP 2 not need to specify vp, write 0x0000.
When the high byte of vp is OxFF, this instruction will be canceled.

6 Description N The variable description content.
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7.1 List of Display Variables

. Data Length -

The change range of a data variable linearly corresponds to a group of

icon display; when the variable changes, the icon automatically switches
01 0x00 Variable Icon 1 accordingly. It is mostly used for detailed dashboard and progress bar

display.

Support background overlay and transparency settings. Background filter

intensity can be set.

A fixed value data variable corresponds to 3 different icon indication
states: not display, display fixed icon, and display animation icon. It is
mostly used for variable alarm prompts.
The variable occupies 2 word positions, and the (VP+1) position is
02 0x01 Animation lcon 2 reserved; the icon ID cannot exceed 255 (0xFF).
Support background overlay, transparency settings. And animation speed
settings. Support single play mode. Background filter intensity can be set.
The change range of a data variable corresponds to the change of the
display position of an icon (slider). It is mostly used for the indication of
03 0x02 Slider Display 1 liquid level, dial and progress meter.
Support background overlay and transparency settings. Background filter
intensity can be set.
Use icon to replace font library to display variable data.
Support background overlay and transparency settings. Background filter
intensity can be set.

04 0x03 Artistic Variables 11214

Play a group of full-screen pictures at the specified speed. It is mostly
05 0x04 Image Animation Without used for boot interface or screen saver.

The range of change of a data variable linearly corresponds to the angle

data, and then an icon is rotated according to the corresponding angle
06 0x05 Icon Rotation 1 data.

Background filtering intensity can be set.

Mostly used for pointer dashboard display.

The 0/1 state of each bit of a data variable corresponds to two of the 8
different display schemes, and a icon (or icon animation) is used for
corresponding display.
07 0x06 Bit Icon Background filter intensity can be set.
Mostly used to display the switch status, such as the operation (animation)
and stop (stationary icon) of the fan.
The JPEG icon page that exceeds the screen resolution is displayed by
panning up and down or left and right on the screen window.
08 0X07 Icon Page Tran 4 Icon sliding selection can be achieved by combining this control with 0x0C
touch variables.
Background filter intensity can be set.
The JPEG icon of the variable buffer is superimposed and displayed in the
specified area of the current page, and the display brightness and
transparency can be set.
09 0x08 Icon Overlay Max 120KB = VP=5AA5: turns on the display; VP+1=JPEG data buffer length;
VP+2=JPEG data start.
Background filter intensity can be set.
Max According to the definition of the variable buffer, the icon is quickly copied
10 0x09 Batch Va Icon 64KB from the background or video memory and displayed to the specified
location.
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11

12

13

14

15

16

17

18

19

20

21

22

22

21

22

23

24

25

26

0x10

0x11

0x12_00

0x12_01

0x13

0x14

0x15

0x16

0x17

0x18

0x20

0x21_01
0x21_02

0x21_03

0x21_04

0x21_05

0x21_06

0x21_07

0x21_08

Data Variables

Text Display

RTC Display(Text)

RTC Display(Watch)

HEX Data

Text Scroll

Data Window

DGUSII Text

Roll Character

GTF Icon

Real-Time Curves

Graphic_Placement
Graphic_End Connection

Graphic_Rectangle

Graphic_Rectangle Fill

Graphic_Circle Display
Graphic_Picture Copy
paste
Graphic_ICON Display

Graphic_Enclosed Area
Fill

1/2/4

Max
2K

None

None

Max 8

User-defined

Max 2K

Max 2

Max 128

2K/channel

User-defined
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Display a data variable according to the specified format (integer, decimal
with unit or not ) with the specified font and size of Arabic numerals.
Support character spacing adjustment/non-adjustment selection; support
integer bit invalid zero display/non-display.

Supports jagged optimized 8bit encoding font library.

Display the character string in the specified text box display area in the
specified format (decided by the selected font library).

Supports jagged optimized 8bit encoding font library.

Display RTC in text according to user edit format.

Supports jagged optimized 8bit encoding font library.

The calendar RTC is displayed with a pointer dial using the icon rotation.

The variable data is displayed at intervals of ASCII characters specified by
the user in byte HEX mode. It is mostly used for timing display, such as
displaying 0x1234 as 12:34.

Supports jagged optimized 8bit encoding font library.

Support the conversion of HEX data into BCD code display, for example,
0x0C is converted to 0x12 and displayed as 12.

Scroll the text stored in VP in the designated area of the screen.

Display the data variable in a designated display window, and highlight
the selected value. Combined with the touch screen sliding or
incremental adjustment, the data can be scrolled and displayed. It can
also be controlled by DWIN OS to adjust the speed. Supports saw
tooth optimized 8bit encoding font library.

The variable occupies 2 word positions, and the (VP+1) position is

reserved.
Based on DGUS II font, display the string in the specified text box

display area, and scaling is not supported.
Compared to Ox11 text display, Ox16 mainly displays text without
jaggies in multiple language from direct font libraries.

The basic functions are the same as the data window instructions.
Increase the process animation display, increase the input method
keyboard and text scrolling selection.

Display icons with high efficiency.

Based on the curve buffer data to automatically match and display the
real-time curve (trend graph). You can specify the display area, center
axis coordinates, display scale (enlarge/reduce), and set the direction
of the curve.

Set point (x, y, color).
End point connection (color, (x0, y0), ... (xn, yn)).

Display rectangle, color, position and size are controllable.

Fill the specified rectangular area with controllable fill color, position
and size.

Displays the circle as center and radius. The color and thickness of the
circle can be set.

Copy an area from the specified image and paste it on the currently
displayed page.

The ICON is displayed, and the icon library can be selected.

Select the seed position and fill the enclosed solid color area with the
specified color.
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0x21_09 Plot_Spectrum Display

Adjust the Area Display

0x21_0D
e Brightness
Graphic_Dual Color
0x21_OE ) .
- Bitmap Display
ox21 12 Drayving_fqur-color
- bitmap display
0x24 Area Scrolling 1
0x25 QR Code Max 259
0x26 Brightness
0x30 Data Transmit Max 11
0x31 Video 6

T5L_DGUSII Application Development Guide

Display spectrum (vertical lines) according to variable data, with
controllable line color and position.

Adjust the display brightness of the designated display area to
highlight or dilute the background display.

Select the seed position and fill the enclosed solid color area with the
specified color.

Every 2 bits represents 1 point, and the four-color bitmap display is
performed quickly in the specified area.

Multiple four-color bitmap display areas can be defined, and multiple
layers can be used for more color display.

Move the content of the specified area in a circular manner, and the
direction of movement can be set.

Used to simply implement dynamic running effects such as flowcharts
and progress bars. The variable address is occupied by the system
and should not be used by users.

Display the QR code graphic on the screen according to the specified
content.

Adjusts the display brightness of the specified display area to highlight
or fade the background display.

After the page is switched, the predefined data is transferred to the
variable or serial port once.

Simultaneous playback of ICL files and WAE files converted by
MJPEG to form digital video.

VP and VP+1 positions (user control interface, double word).

D3: 0x5A means digital video playback is on, otherwise it's off.

D2: Playback status control, DGUS will clear it after processing.
0x01=Stop, the screen stays at the first frame.

0x02=Pause/resume playback.

0x03=Playback from the specified position (position is determined by
D1:D0).

D1:DO0: Playback start position in seconds, valid only when D2=0x03.

VP+2 to VP+5 positions (status feedback interface, two double words,
user can only read).

D7: Current playback status feedback, 0x00=Stop, 0x01=Playing.
D6:D4: Undefined.

D3:D2 Total video length, 0x0000-OxFFFF, in seconds.

D1:D0 Current playback video position, 0x0000-0xFFFF in seconds.

Note: VP refers to the storage location (pointer) of the user variable storage space.

Set the variable SP during the development by DGUS, and store the display variable configuration information in

the user variable space pointed to by the variable SP.

In the application, it can be accessed through UART or DWIN OS, dynamically open, close or modify the variable

configuration information to realize the complex display variable combination function.
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7.2 Variables Icon
The function of variable icon is to display the variation range of a data variable linearly corresponding to a group of

icons. When the variable changes, the icons are automatically switched accordingly.
It is mostly used for fine dashboard and progress bar display.

This display function is usually used with incremental adjustment and text input.

7.2.1 Instruction Storage Format

Length
Address Definition Description
(bytes)
2

0x00 0x5A00

Variable description pointer, OXFFFF means loaded by the

0x02 P 2 configuration file.

0x04 0x000A 2

0x06 0x00 VP 2 Variable pointer, integer.

0x08 0x01 x, y) 4 Upper-left coordinates of the icons todisplay

0x0C 0x03 V_Min 2 Min value. Values smaller than "V_Min" will show nolcons.

0x0E 0x04 V_Max 2 Max value. Values greater than "V_Max" will show nolcons.

0x10 0x05 Icon_Min 2 Icon associated to the V_Min.

0x12 0x06 Icon_Max 2 Icon associated to the V_Max.

0x14 0x07:H Icon_Lib 1 Index in the FLASH memory of the icon library to use.
Display mode:

0x15 0x07-L Mode 1 0x00= transparency mode

Others= background display
0x00: overlay

0x16 0x08:H Layer_Mode 1 0x01: overlay mode 1
0x02: overlay mode 2

0x17 0x08:L ICON_Gamma 1 Icon brightness in overlay mode 2, range 0x00-OxFF, unit1/256.
Background brightness in overlay mode 2, range 0x00-OxFF, unit
. PIC_Gamma 1
0x18 0x09:H - 1/256.
0x19 0x09:L Filter_Set 1 The intensity of the background color filtering in transparency mode,

range 0x01-Ox3F.
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7.2.2 Software Setting

X m Y & Coordinates of the upper left corner of the display area
wm H ke y Display area width and heig

Name definition

The pointer address is set by default or according to need.

Desciipton pantert) The variable storage space user can use the address range arbitrarily: 0=x1000-0xFFFF.

The icon variable occupies 1 space. That is, the non-associated control key addresses need to be spaced
Variable address(0x) [P apart.
System variable interface address range: 0x1000-0x0FFF (such as page switching address 0x0084).
Lcon file ERERISTN[eR It is recommended to start naming at position 48, and summarize it into an ICL file for easy recall

For location naming, please refer to FLASH division, which is generated in advance and placed in the

Variable lower limit e DWIN-SET folder.

5 : = : :
Cairesponding Icon l@_ In the example, the lower limit O corresponds to icon 0, 5A A5 05 82 5012 0000 (display icon 0).

Variable upper limit =

Corresponding icon __-_
Display mode

In the routine, the upper limit 1 corresponds to the icon No. 1,5A A5 05 82 5012 0001 (display icon 1).

Transparent is the f lter background color,that is, the background is not displayed. Otherwise, the
" background is displayed.

¥ The filter intensity refers to the range of the filter background color value. When there is black around the
ICL icon file, the filter intensity can be increased. The range is 00-63. The icon background color is recom-
mended to be set to black for filtering. If the icon or the background picture file looks a little fuzzy, please
check whether the selected picture quality for generating the ICL file is low, and whether you have clicked
all settings.

Background color dropout intensity

Initial value | ¢ The initial icon displayed on power-on also requires CFG file 0x05, 5 digits write 1 to load 22 files, 0x05
digits can write 0x38, which means that 22 initial value files are loaded, data upload is enabled, and touch
audio is enabled.

Background display mode

Overlay background image [&d J Can be set by default,
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7.2.3 Example of Instruction

(DDisplay the icon corresponding to the lower limit 0
5A A5 05 82 5012 0000

O0x5AAS5: Frame header;

0x05: Data length;

0x82: Write instruction;

0x5012: VP;

0x0000: Display the icon corresponding to the lower limit of 0.

@Display the icon corresponding to the upper limit 1
5A A5 05 82 5012 0001

O0x5AA5: Frame header;

0x05: Data length;

0x82: Write instruction;

0x5012: VP;

0x0001: display the icon corresponding to the upper limit 1.
@ The upper limit and lower limit are not displayed

5A A5 05 82 5010 0002

This instruction can call the icon ID that does not exist, it will not be displayed, and 0x0002 is the limit value.

@®Describe pointer hiding and moving icons

Hide and move the position need to use the description pointer. For the detailed explanation of the description pointer,

see the data variable display description pointer instruction section.
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7.2.3 Example of Instruction

VARIABLE KK

ISPLAY : :
"-,__ i ey
| | S ch

J
™\

F| e ———— e — _'l.___'
- © © -
icon ¥
- -
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7.3 Animation Icon

7.3.1 Instruction Storage Format

- Length o
2

0x00 0x5A01
Parameter pointer.

0x02 sP 2 OxFFFF: Disables SP (no run-time modification).

0x04 0x000D 2
Variable pointer.

0x06 0x00 VP 2 High word: Unsigned Integer(0x0000-0OxFFFF). stores animation status.
Low word: Reserved

0x08 0x01 (x,y) 4 Upper-left coordinates of the icons to display

Indicates whether the animation should always start from the first frame

when restarting.
0x0C 0x03 Reset_ICON_En

2 0x0000: Animation continues from the last shown frame when reset.
0x0001: Animation starts from the first frame (“lcon_Start”) when reset.
0x0E 0x04 V_Stop 2 Value that stops the animation.
0x10 0x05 V_Start 2 Value that starts the animation.
oz ogn lconsep 2 e mesnnaions s
0x14 0x07 ICON_Start 2 Icon displayed at the first frame of the animation.
0x16 0x08 ICON_End 2 Icon displayed at the last frame of the animation.
0x18 0x09:H ICON_Lib 1 Index in the FLASH memory of the icon library to use.

ICON display mode:

1 0x00: Transparent background.
0x19 0x09:L Mode

Other Values: Opaque background

0x00: overlay
Ox1A O0x0A:H Layer_Mode

1 0x01: overlay mode 1 0x02: overlay mode 2
0x1B Ox0A:L ICON_Gamma 1 ICON brightness in overlay mode 2, range 0x00-OxFF, unit 1/256.
0x1C 0x0B-H PIC_Gamma 1 Background brightness in overlay mode 2, range 0x00-OxFF,
1/256.
0x1D 0x0B:L Time 1 Time of single ICON, unit DGUS cycle, range 0x01-OxFF.
0x00: loop mode. 0x01: single mode.
When the variable is VP_Stop, it play an animation once from
OxX1E 0x0C:H Disol g ) Icon_End to Icon_Start.
X x0C: isplay mode
pay When the variable is VP_Start, it play an animation once from Icon_Start
to Icon_End.
When the variable are other values, it display stop icon.
Ox1F 0x0C:L Filter_Set 1 Filter set value in transparency mode, range 0x00-Ox3F.
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7.3.2 Software Setting

Coordinates of the upper left corner of the display area

Display area width and height

Name definition  FXE e (hlee ]

. . The pointer address is set by default or according to need.
Description pointer(Ox) (332
¥ The variable storage space user can use the address range arbitrarily: 0x1000-0xFFFF.
The icon variable occupies 1 space. That is, the non-associated control key addresses need to be spaced
apart.
Stop value System variable interface address range: 0x1000-0x0FFF (such as page switching address 0x0084).

. I Stop value 0 (5A A5 05 82 5650 0000)
Startvalie 1 Start value 1 (5A A5 05 82 5650 0001)

It is recommended to start naming at position 48, and summarize it into an ICL file for easy recall

Variable address(0x)

For location naming, please refer to FLASH division, which is generated in advance and placed in the
ESULL g 48 Icon.ICL DWIN-SET folder

Stop icon 1D . g — TR

Write 0000 to the variable address, the corresponding icon 1D when the animation stops.
Start icon 1D

J Write 0001 to the variable address to play a set of icon IDs corresponding to the start and end of the anima-
Endicon ID o
Display mode

Y Transparent is the filter background color. Show background.

y The initial icon displayed on power-on also requires CFG file 0x05, 5 digits write 1 to load 22 files, 0x05

Initial value __

digits can write 0=x38, which means that 22 initial value files are loaded, data upload is enabled, and touch
audio is enabled.

V Display time: 10*20ms (T5L cycle) 200ms

Animation display mode Y For example: Loop playback: 13 pictures in total from 54-66. When the 66th batch is played, it will return to

Tr——r o the 54th to repeat the playback.

Background display mode

Overlay background image |2 V Overlay background (recommended), mode 1 effect, mode 2 effect.

Single icon shows time

Single play: write 0000 value to the variable address, only play icon 54-66 once.
Write the value 0001 to the variable address, and icon No. 66-54 will be played only cnce.

110



sacas DWIN Technology

Professional, Creditable, Successful

7.3.3 Example of Instruction
(DTurn on animation, loop play mode
5A A5 05 82 5650 0001

5A A5 Frame header;

05 Data length;

82 Write instruction;

6550 VP;

0001 Write 1 to start animation value.

@Stop animation, loop play mode
5A A5 05 82 5650 0000

5A A5 Frame header;

05 Data length;

82 Write instruction;

6550 VP;

0000 write 0 to stop animation value.

T5L_DGUSII Application Development Guide

(®Sequential animation, single play mode, animation display mode needs to be set to single play.

5A A5 05 82 5650 0001
5A A5 Frame header;
05 Data length;

82 Write instruction;
6550 VP;

0001 Play once.

After playing in sequence, it needs to be played in reverse order, not in sequence all the time.

(@Reverse order animation, single play mode, animation display mode needs to be set to single play.

5A A5 05 82 5650 0000
5A A5 Frame header;
05 Data length;

82 Write instruction;
6550 VP;

0000 Play in reverse order.

(®Hide, move, change the animation icon frame number

Hide, move the position, etc. need to use the description pointer.

For the use of the sp, please refer to 7.12 data variables.
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7.3.4 Effect

A set of icons for animation icon.

4ljpg 42jpg 43jpg 44jpg 45jpg 46jpg 47jpg 48jpg 48jpg 50jpg
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7.4 Slider Display

The slider display control is to correspond the change range of a data variable to the change of the display position of

an icon (slider). It is mostly used for the indication of liquid level, dial, and progress meter.

Background overlay and transparency settings are supported, and the background filtering strength can be set.

Length
Address Definition Description
(bytes)
2

0x00 0x5A02

Parameter pointer.

0x02 SP 2 OxFFFF: Disables SP (no run-time modification).
0x04 0x000C 2
0x06 0x00 VP 2 Variable pointer.
0x08 0x01 V_Begin 2 Min value accepted by the control.
0x0A 0x02 V_End 2 Max value accepted by the control.
0x0C 0x03 x_Begin 2 Min poslltlon of the slllder, whgn its value equals V_Begln. -
X coordinate for horizontal sliders, Y coordinate for vertical sliders.
Max position of the slider, when its value equals "V_Begin". X
0XOE 0x04 x End 2 coordinate for horizontal sliders, Y coordinate for vertical
B sliders.
Index of the icon in the icon library that will be used as the Slider
Position of slider icon in the secondary axis.
0x12 0x06 Y 2 Y coordinate for horizontal sliders, X coordinate for vertical sliders.

Icon position offset adjustment on the primary axis, in pixels. Offset
0x14 0x07:H x_ad] 1 in the X axis for horizontal sliders, and in the Y axis for
- vertical sliders.

Slider mode. 0x00: Horizontal

0x15 0x07:L Mode 1 0x01: Vertical.

0x16 0x08:H ICON_Lib 1 Index in the FLASH memory of the icon library touse.
ICON display mode:

0x17 0x08:L ICON_Mode 1 0x00: Transparent background.

Other Values: Opaque background

Value Memory Size.
0x00: *VP points to the VP(integer).
0x18 0x09:H VP Data Mode 1 0x01: *VP points to the High Byte of the VP(VP_H).
- 0x02: *VP points to the Low Byte of the VP(VP_L).

0x00: overlay

0x19 0x09:L Layer_Mode 1 0x01:overlay mode 1
0x02:overlay mode 2

0x1A Ox0A:H ICON_Gamma 1 ICON brightness in overlay mode 2, range 0x00-OxFF, unit1/256.
0x1B 0x0A:L PIC_Gamma 1 Background brightness in overlay mode 2, range 0x00-0xFF,1/256.

0x1C 0x0B:H Filter_Set 1 Filter set value in transparency mode, range 0x00-0x3F.
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7.4.1 Software Setting

Sider Display.
X m M =l It Coordinates of the upper left corner of the display area
w B H m Display area width and height

Name definition  SUlCHPEEN

Description pointer(0x) 333 The pointer address is set by default or according to need.

The variable storage space user can use the address range arbitrarily: 0x1000-0xFFFF.

Variable address(0x) [ The icon variable occupies 1 space. That is, the non-associated control key addresses need to be spaced
. : apart.
Start variable scale value bt System variable interface address range: 0=1000-0x0FFF (such as page switching address 0x0084).

' The data size range cannot be set to 0 at the same time, otherwise it cannot slide.

End variable scale value S

Scalemode Horzortal scale bar il ¢ Horizontal and vertical sliding mode

L] It is recommended to start naming at position 48, and summarize it into an ICL file for easy recall

RSN O 48 [con.ICL - For location naming, please refer to FLASH division, which is generated in advance and placed in the
DWIN-SET folder.

Swipe to display the ICO icon

Display mode | E— Transparent is the filter background color. Show background

Icon display (Y) coordinate a
oons .
(X) coordinate forward offset [N = Set by default or according to needs.
(0-255)
AELEEEREN] Points to high byte data [ EEEE SRS system variable interface 0x00A1 address points to the high byte as drag adjustment to change
the volume.
Initial value Lo

The start and end scale coordinates, the
system automatically defaults to the
area range of the configuration button

Background display mode

Overlay background image |4 ' Qverlay background (recommended), mode 1 effect, mode 2 effect.lpsum

7.4.2 Example of Instructions

Use 0x82 instruction to write the data within the setting range to VP.
Display data 10

5A A5 05 82 00A1 000A

5A A5 Frame header;

05 Data length;

82 Write instruction;

00A1 VP; 0

00A Data value.

7.4.4 Effect
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7.5 Artistic Variables

The artistic variables control is to use a icon to replace the font library for the variable data display. Its function is

similar to the variables icon control.

It supports background overlay and transparency settings, and the background filtering strength can be set.

Length
Address Definition Description
(bytes)
2

0x00 0x5A03

Parameter pointer.

0x02 SP 2
OxFFFF: Disables SP (no run-time modification).
0x04 0x0009 2
0x06 0x00 VP 2 Variable pointer.
Start display position:
Upper-left coordinates of the icons to display in Left- alignment
0x08 0x01 X, Y) 4 . . . . -
mode or Upper-right coordinates of the icons to display in Right-
alignment mode.
Icon corresponding to digit 0. The Icon Library must follow this
0x0C 0x03 ICONO 2 ] ]
indexing order: [0123456789-.].
0xO0E 0x04:H ICON_Lib 1 Index in the FLASH memory of the icon library touse.
0x00: Transparentbackground.
0x0F 0x04:L ICON_Mode 1
Other Values: Opaque background
0x10 0x05:H Integer_Digits 1 Number of digits to the left of the decimal separator.
0x11 0x05:L Decimal_Digits 1 Number of digits to the right of the decimal separator.
Value Memory Size.
0x00: 16-bit Integer(2 bytes). Range: -32768 ~32767
0x01: 32-bit Integer(4 bytes). Range: -2147483648 ~2147483647
0x02: 8-bit Unsigned Integer in High Byte of the VP. Range: 0 ~255
0x03: 8-bit Unsigned Integer in Low Byte of the VP. Range: 0 ~255
0x12 0x06:H VP_Mode 1 0x04: 64-bit Integer(8 bytes). Range: -9223372036854775808 ~
9223372036854775807
0x05: 16-bit Unsigned Integer(2 bytes). Range: 0 ~65535
0x06: 32-bit Unsigned Integer(4 bytes). Range: 0 ~4294967295
0x07: float point number(4 bytes)
0x08:double float point number(8 bytes)
. 0x00: Left- alignment.
0x13 0x06:L Alignment 1
0x01: Right- alignment.
0x00: overlay
0x14 0x07:H Layer_Mode 1 0x01: overlay mode 1
0x02: overlay mode 2
0x15 0x07:L ICON_Gamma 1 Icon brightness in overlay mode 2, range 0x00-OxFF, unit1/256.
Background brightness in overlay mode 2, range 0x00-0xFF, unit
0x16 0x08:H PIC_Gamma 1

1/256.
0x17 0x08:L Filter_Set 1 Filter set value in transparency mode, range 0x00-Ox3F.
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7.5.1 Software Setting

‘Artistic variable display

x EEl: Y Bl ! Coordinates of the upper left corner of the display area
WiES: H m l Display area width and heig

Name definition

The pointer address is set by default or according to need.

Description pointer(0x) Liaas -
The variable storage space user can use the address range arbitrarily: 0%1000-0=FFFF.
The word art variable occupies 1/2/4 address accordlng to the variable type. That is, the non-associated
Variable address(0x) [ayfis control key addresses need to be spaced apart

System variable interface address range: 0= 1 000-0x0FFF (such as page switching address 0=0084)

48 - It is recommended to start naming the 48th position, summarize it into an ICL file, and generate it in ad-
kean il _lcon.ICL vance and put it into the DWIN-SET folder. P g

starticon [N : Y 0 corresponds to the icon ID of word art 0.

0 corresponds to ICON_ID, the order
of arrangement is 0123456789-

Display mode - y Transparent is the filter background color. Show background
REUCEERTE nteger (2 bytes) Set the variable type according to the data range.

Iegedions 2 y For example, if the integer digit is set to 2, the decimal place is set to 1, it will display 2 integers and 1 dec-

imal. Write command: 5A A5 05 82 5700 0064 will be isplayed as 10 0

Decimal places l

Alignment el y Set by default or according to need

Initial value The initial value displayed on power-on, and at the same time, the 0x05.5 bit of the CFG file is required to

write 1 to load 22 files. Write 0x38 to the 0x05 address, which means to load the 22 initial value fi le, upload
the data, and turn on the touch sound.

Background display mode

Overlay background image | y Overlay background (recommended), mode 1 effect, mode 2 effect.

7.5.2 Examples of Instructions
5A A5 05 82 5700 0002

O0x5AA5: Frame header;

0x05 Data length;

0x82: Write instruction;

Ox 5700: VP;

0x 0002: Display data 2.

7.5.4 Effect

116



DWIN Technology
Professional, Creditable, Successful T5L_DGUSII Application Development Guide

7.6 Image Animation
The image animation control is used to create an animation.

It can achieve screen jumps via serial communication.

7.6.1 Instruction Storage Format

o Length e

0x00 0x0000 0x5A04 2 Fixed value 0x0000
0x01 Pic_Begain SP 2 Start icon position
0x02 Pic_End 0x0005 2 Terminate icon position
0x03:H Frame_Time 0x0000 1 The display time of one frame (one picture), the unit is 8ms.

7.6.2 Software Setting
Open DGUS, click display control - image animation, then set the control display area, and configure the functions.
This function does not need to be triggered by a button, and the area can be arbitrarily selected to ensure that it is

on the specified page.

_Image Animation

X m Y 4 P Coordinates of the upper left corner of the display area

W m H 24 Y Display area width and height

De_scription FFFF y The pointer address is set by default or according to need.

pointer(0x)

Staljgng picture =

position

V The start and end pictures are played sequentially to form a set of animation effects.

End image location =
Display time setting EXJN = (x8ms) y Single picture display time

7.6.3 Example of Instructions
5A A5 07 82 0084 5A01 0000
O0x5AA5: Frame header;

0x07: Data length;

0x82: Write instruction;

0x0084 System variable interface address, which is a fixed switching page address. Refer to the section 7.1 for

more details.

Ox 5A01: Fixed. The high byte 0x5A means that page processing is started once, and the CPU is cleared after
processing; the low byte 0x01 means that the page is switched, and the picture specified in the picture storage area

is displayed to the current background page; see the system variable interface list for details.

0x 0000: Page ID, the IF of the page to be switched to.
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7.6.4 Effect

Start image position.
Select an image animation control on page 0 of
the project.
Start picture page ID: 0
End picture page ID: 9
The screen starts from page 0 by default, so a

set of boot animation is made.
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End picture position

Image animation end page ID: 0-9
It can realize replay and use as

screensaver.
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7.7 Ilcon Rotation

The icon rotation control linearly corresponds the change range of a data variable to the angle data, and then rotate

an icon according to the corresponding angle data and display it.

It is mostly used for pointer instrument panel display.

7.7.1 Instruction Storage Format

The background filter intensity can be set.

Definition Description
0x00 0x5A05 2 0x5A05.
Parameter pointer.
0x02 SP 2
OxFFFF: Disables SP (Non run-time modification).
0x04 0x000C 2 0x000C.
0x06 0x00 VP 2 Variable pointer.
Index of the icon in the icon library that will be rotated (usually a dial
0x08 0x01 ICON_ID 2 )
pointer).
0x0A 0x02 ICON_xc 2 Center of rotation on the icon. X coordinate.
0x0C 0x03 ICON_Yc 2 Center of rotation on the icon. Y coordinate.
0x0E 0x04 XC 2 The x coordinates of the icon rotation center on the current page.
0x10 0x05 Yc 2 The y coordinates of the icon rotation center on the current page.
0x12 0x06 V_Begin 2 Min value.
0x14 0x07 V_End 2 Max value.
0x16 0x08 AL_Begin 2 Starting rotation angle, 0-720 (0x000-0x2D0), unit 0.5°.
0x18 0x09 AL_End 2 End rotation angle, 0-720 (0x000-0x2D0), unit 0.5°.
Value Memory Size.
] 0x00: *VP points to the VP (integer).
0x1A Ox0AH VP_Mode 0x01: *VP points to the High Byte of the VP (VP_H).
0x02: *VP points to the Low Byte of the VP (VP_L).
0x1B Ox0A:L Lib_ID 1 Index in the FLASH memory of the icon library to use.
0x00: Transparentbackground.
0x1C 0x0B Mode 1
Other Values: Opaque background
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7.7.2 Software Setting

Icon rotation indication
X m Y L I Coordinates of the upper left corner of the display area

L* |

W m H ey | Display area width and hei

Description pointer(0x) (3323

y The pointer address is set by default or according to need.

The variable storage space user can use the address range arbitrarily: 0x1000-0xFFFF.

Icon rotation occupies 1 address space. That is, the non-associated control key addresses need to be
spaced apart.

System variable interface address range: 0x1000-0=0FFF (such as page switching address 0x0084)

Ll 48 [con.ICL T |J Itis recommended to start at position 48 and summarize it into an ICL file. Generate it in advance and

put it into the DWIN SET folder.
con 10 N[ © |

y Pointer icon ID.
Icon rotaticn center:

X G117 [ ¥ Icon rotation center coordinates, which can be specified by loading icons.

The screen rotation center, the system
automatically defaults to the upper left
coordinate of the configuration button

Variable address(0x) E

Variable value cf initial

0 S
rotation angle — y The start and end values of the data range are displayed.
End rotation angle M_

variable value

B AE m 495 degrees, 225 degrees calculation:
) 360 degrees is divided into 4 single sub-areas of 90 de-
End rotation angle grees,
/ 8 / 90 degrees is divided into 4 individual sub-areas of
Rotation angle, 0-720 (0=000-0=200), m 225,
unit 0.5 \ Starting angle of rotation: 720-(90+22.5)*2=495 de-
o ) grees.
Display mode = | End rotation angle: (90+22.5)*2=225 degrees

VP_Mode Pt o an integer
Initial value __
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7.7.3 Examples of Instructions
5A A5 05 82 5438 0000

O0x5AA5: Frame header;

0x05: Data length;

0x82: Write instruction;

0x5438 VP;

0x0000 data 0; the icon pointer points to the dial O degree.

5A A5 05 82 5438 0064
O0x5AA5: Frame header;
0x05: Data length;
0x82: Write instruction;
0x5438 VP;

0x0064 data 100; the icon pointer points to 100 degrees.

5A A5 05 82 5438 00C8
O0x5AA5: Frame header;
0x05: Data length;

0x82: Write instruction;

T5L_DGUSII Application Development Guide

0x5438 VP; 0x00C8 data 200; the icon pointer points to 200 degrees.

7.7.4 Effect

DWIN

N

o
o

N

e —

- Wi,
o m-.pﬂ' ’f”l?‘.’

go 100 150
km/h
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7.8 Bit Icon

The bit icon control is used to show fixed and/or animated Icons, according to a bit flag value on the VP.
The value of each bit represents the state of a single Icon, and many icons can be shown in different states,
based on the VPC.

It is often used to display several alarms at once, or to implement bar graphs.

7.8.1 Instruction Storage Format

Length
Address Definition Description
(bytes)

0x00 0x5A06 Bit variable pointer, word variable
Auxiliary variable pointer, double word, cannot be accessed by user
0x01 SP 2 software
The bit position whose value is 1 indicates that the corresponding
0x02 0x000C 2 position of *VP needs to be displayed.
Define the display mode:
Bit Value
Mode| 0 1
0x00 | ICONOS ICON1S
0x01 | ICONOS None
0x02 | ICONOS Animation: ICON1S-ICON1E
0x03 | None ICON1S
. 0x04 | None Animation: ICON1S-ICON1E
0x03: H 0x03:H Display_Mode 1 0x05 | Animation: ICONOS-ICONOE| ICON1S
0x06 | Animation: ICONOS-ICONOE| None
0x07 | Animation: ICONOS-ICONOE| Animation: ICON1S-ICON1E
Bitmap icon arrangement:
0x00=x++, the non-display bit specified by Act_Bit_Set is not reserved;
0x01=Y++, the non-display bit specified by Act_Bit_Set does not retain
the position
0x03: L 0x03:L Move_Mode 1 0x02=x++, the non-display bit specified by Act_Bit_Set is reserved for

DIS_MOV position
0x03=Y++, the non-display bit specified by Act_Bit_Set is reserved for
DIS_MOV position

1 ICON display mode:

0x04: H 0x04:H R 0x00: Transparent background. 0x01: opaque
0x04: L 0x04:L Icon_Lib 1 Index in the FLASH memory of the icon library to use.
Does not show animation mode, bit_0 icon ID
0x05 0x05 ICONOS 2 Display animation mode, bit_0 icon animation start ID position
0x06 0x06 ICONOE 2 Display animation mode, bit_0 icon animation end ID position
Does not show animation mode, bit_1 icon ID
0x07 0x07 ICON1S 2 Display animation mode, bit_1 icon animation start ID position
0x08 0x08 ICON1E 2 Display animation mode, bit_1 icon animation start ID position
The starting position variable display position, the coordinate position of
0x09 0x09 (X, y) 4 .
the upper left corner of the icon.
0x0B 0x0B DIS_MOV 2 Next icon coordinate move coordinate interval.

0x0C 0x0C Reserved 2 Write 0x00
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7.8.2 Software Setting

Bit icon
X m Y m I Coordinates of the upper left comer of the display area

W el 7 m I Display area width and height

V The pointer address is set by default or according to need.

W Variable storage space users can use address range arbitrarily: 0>1000-0xFFFF.

i — The bit variable occupies a maximum cf 3 space addresses. That is, the non-asscciated control key ad-
Variable address(0x) dresses need to be spaced apart.

System variable interface address range: 0x0000-0x0FFF (such as page switching address 0x0084).

Description pointer(0x) (=535

8020 ; : i =
Secondary address(0x) Lz v If the animation mode is used, the auxiliary address must be separated by 2 addresses, and the address

§ cannot be repeated. You don't need to set the animation if you don’t use it.
BitIcon ON (1) / OFF (0):

000000000000000 J The Oth bit is enabled here, a total of 16 bits.

Set up

X 0x01-0x07, define the wind table Display_Mode.
Display mode ¥ In 0x03 mode, writing 0 to the corresponding bit does not display the icon, writing 1 to display the icon.

Mobile moce - J0x00-0%03, define the wind table Move_Mode.

Moving interval m V The pixel interval to move the next icon

48 - | It is recommended to start at position 48 and summarize them into an ICL file. Generate it in advance and
L 0_lcon.ICL put it into the DWIN_SET folder.

B o | —

- 0 ICON1S: Write 1 to the corresponding bit to display the icon ID, or not display it.
s ICON1E: No need to set at this time

ICONOE _tﬂ

ICON1S m
ICON1E m ICON1S: Write 1 to the corresponding bit to display the icon ID, or not display it.

ICON1S; Write 1 icon animation start ID in the corresponding bit. ICON1E; Write O icon animation end ID

ICON1E: No need to set at this time

Display mode - ICON1S; Write 1 icon animation start ID in the corresponding bit. ICON1E; Write 1 icon animation end ID

Initial value
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7.8.3 Example of Instructions
(D16 bits fully open

5A A5 05 82 6000 FFFF

Ox5A 0xAS5: Frame header;

Ox 05: Data length;

Ox 82: Write instruction;

Ox 6000: VP;

T5L_DGUSII Application Development Guide

Ox FFFF: 1111 1111 1111 1111 Write 1 to all 16 bits, which is FFFF.

(216 bits all closed

5A A5 05 826000 0000

Ox5A 0OxA5: Frame header;

0x 05: Data length;

Ox 82: Write instruction;

0x 6000: VP;

0x0000: All 16 bits are written with 0.

@ Turn on bit 0 and bit 3
5A A5 05 82 6000 0009
Ox5A 0OxA5: Frame header;
Ox 05: Data length;

Ox 82: Write instruction;

0x 6000: VP;

0x 0009: Write 1 to bit 0 and bit 3, 0000 0000 0000 1001 is 0x0009.

7.8.4 Effect
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7.9 Icon Page Tran

Display icons larger than the screen resolution by panning up and down or left and right in the screen viewport. Icon
sliding selection can be realized by this control and sliding icon sel control.
The background filter strength can be set.

7.9.1 Software Setting

Icon page Tran
X m % mi Y Coordinates of the upper left corner of the display area

wm H m L Display area width and height

Description pointer(0x) (23

Variable storage space users can use address range arbitrarily: 0= 1000-0xFFFF.

The bit variable occupies a maximum of 3 space addresses. That is, the non-associated control key ad-
dresses need to be spaced apart.

Variable address(0x) [zl System variable interface address range: 0x0000-0=0FFF (such as page switching address 0=0084).

It is recommended to start naming at position 48, and summarize it into an ICL file for calling

Icon file ELNE N eN - For location naming, please refer to FLASH division, which is generated in advance and placed in the
DWIN-SET folder.

Corresponding icon_ ' Make "huge” pictures into icon library to call.

DS EWEYS "Bl Display background ke \) Transparent is the filter background color. That is, the background is not displayed. Otherwise, the
background is displayed.

Background color dropout intensity

The range is 00-63. The higher the value, the stronger the filter background color.

Mobile mode S E:rr'n 20&1i$:2ttigln?r vertical movement, it is recommended that the touch and display control keys are in the

The initial icon displayed on power-on also requires CFG file 0x05, 5 digits write 1 to load 22 files, 0x05
digcilt_s can wrl!,tle gKSB, which means that 22 initial value files are loaded, data upload is enabled, and touch
|l audio is enabled.

Initial value

7.9.2 Effect

1. Red dashed area for
horizontal sliding
2. Yellow dashed area
for vertical sliding

o~ 2 @ 3. No 45 degree side
@ 3 ﬂ - sliding
Aa m] & i i 4 It is recommended to
- = : make a "long" or
9. &9 =) "vertical" shape when

Cial e owar s 4 .-..@ Bl making a large picture

] [

.{;‘.

*_-.
|
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7.10 Icon Overlay

7.10.1 Instruction Storage Format

SP

Address offset

0x00

0x02

0x04

0x06 0x00

0x08 0x01

0x0C 0x03

0x0E 0x04

0x10 0x05:H

0x11 0x05:L

0x12 0x06:H

0x13 0x06:L

0x14

0x0009

VP

(x,y)

Wide_X

Wide_Y

Dim_Set

Disp_Mode

Filter_Set

*VP_Page

Reserved

2

12

T5L_DGUSII Application Development Guide

Variable description pointer. OXFFFF means loaded by the
configuration file.

JPEG variable data pointer, must be even.

VP: write 0xX5AA5 means JPEG data is valid and display is on.
VP+1: JPEG data buffer word (Words) length, must be even.
VP+2: JPEG data start.

The display position of the JPEG icon on the current page.

The width of the display window of the JPEG icon on the current
page.

The height of the display window of the JPEG icon on the current
page.

Display brightness of the overlaid JPEG icons, 0x00 (darkest) - OxFF
(brightest).

Display modes.

0x00 = JPEG icon transparently displayed (icon background is not
displayed).

Other = JPEG icon background is displayed.

FSK bus camera display is 0x01.

The intensity of the background color filtering is 0x01-0x3F when the
JPEG icon is displayed transparently.

.7 JPEG data storage format setting.

0=sequential (D3:D0=0xFFD8FFDO0), 1=inverse order
(D0:D3=0xFFDSFFEDO).

FSK bus camera data is selected in inverse order.

.6-.4 reserved, write 0.

.3-.0 variable memory page address, 0x00-0x0F, which forms a
20bit variable pointer together with *VP, corresponding to
2MBbytes of variable memory space.
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7.10.2 Software Setting

T5L_DGUSII Application Development Guide

y Coordinates of the control upper left corner

wEEN: - EM: [ Locked

Mame Icon Overlay

8P

v
ICON brightness

255 (]

Dispaly Mode

Filter Set

O

JEPG data storage format

Inverse order x

VP page

! Control width and height
V

Set SP by default or actual needs.

Variable storage space range available to user: 0x1000-0xFFFF. Icon overlay occupies
120KB at most, and not relevant controls should be spaced out. System variable
interface address range: 0x0000-0X0FFF.(e.g. page switch address 0x0084)

Display the overlaid JPEG icon from the variable buffer to the specified area of the
current page, and display brightness and transparency can be set. VP {must be even) =
5AAS to turn on the display, vp+1 = JPEG data buffer word length (even), vp+2 = JPEG
data start storage.

0x00 = JPEG icon transparently displayed (icon background is not displayed).
Other = JPEG icon background is displayed.
FSK bus camera display is 0x01.

.7 JPEG data storage format setting.
O=sequential (D3:D0=0xFFD8FFDO0), 1=inverse order (D0:D3=0xFFD8FFED).

.6-.4 reserved, write 0.
.3-.0 variable memory page address, 0x00-0x0F, which forms a 20bit variable

pointer together with *VP, corresponding to 2MBbytes of variable memory space.
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7.10.3 Effect

Camera module consists of OV2640 camera + T5L0 driver board + FSK bus.

The supporting camera module finished products have included OV2640 camera and die sinking.
FDV200-1: no infrared.The left camera below is the actual object
FDV200-2: with infrared.

—
vy | remneeo D - D
RN

Afl-0ft: %O

e ——

ox08.L |]....;..udlnu‘lillll’lnlIII=!|||||!,

FRRERAE | | o RERAL
CREFARREHET

i { ooosreo
m{ {

Camera + smart screen physical back view
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7.10.2 Example of Instructions

Example1: Each instruction can be sent as 240-byte length data.

5A A5 F3 82 80 00 FF D8 FF EO 00 10 4A 46 49 96 00 01 01 01 00 60 00 60 00 00 FF DB 00 43 00 08 06 06 07 06
82 07 07 07 09 09 08 OA OC 14 OD 0C OB 0B 0C 19 12 13 OF 14 1D 1A 1F 1E 1D 1A 1C 1C 20 24 2E 27 20 22 2C
$g12c8: 37 29 2C 30 31 34 34 34 1F 27 39 3D 38 32 3C 2E 33 34 32 FF DB 00 43 01 09 09 09 0C 0B 0C 18 OD 0D 18
:1% 2211 32323232 .......

(The DGUSII screen will have a response "5A A5 03 82 4F 4B", and the next one can be sent immediately after
receiving the response. In fact, the T5L uses a 20ms refresh rate mechanism. In the case of using a baud rate of <

115200, sending data continuously will not cause serial port busy processing)

Example2: The address is incremented in sequence according to the word length of 120 (78h).
5A A5 F3828078......

Send several packets of data in turn...

The last line less than 240 bytes can be complemented with "00 00" at the end

The figure below is the specific data of the JPEG image viewed with "UltraEdit-32" software.

T Lieg |

9 1 2 3 4 % 6 7 § 9 a bc de f§

. 000450000n: FFE D8 FF EO 00 10 4A 46 49 46 00 01 01 01 00 60 ; ?2?.JFIF..... =
% 00000010h: 00 60 00 00 FF DB 00 43 00 08 06 06 07 06 05 08 ; .".. 2C........
00000020h: 07 07 07 09 09 08 OA OC 14 ODOC OB OB OC 19 12 ; ................
00000030nh: 13 OF 14 1D 1A 1F 1E 1D 1A 1C 1C 20 24 2E 27 20 ; «cecveanssss $.'

00000040h: 22 2C 23 1C 1C 28 37 29 2C 30 31 34 34 34 1F 27 ; ",%#..(7),01444."
000000S0Oh: 39 3D 38 32 3C 2E 33 34 32 FF DB 00 43 01 09 09 ; 9=82<.342 ?2C...
00000060h: 09 OC OB OC 18 OD OD 18 32 21 1C 21 32 32 32 32 ; ........21.12222
00000070h: 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 ; 2222222222222222
00000080h: 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 ; 2222222222222222
00000090h: 32 32 32 32 32 32 32 32 32 32 32 32 32 32 FF CO0 ; 22222222222222 *?
000000a0Oh: 00 11 08 00 AA 01 1B 03 01 22 00 02 11 01 03 11 ; ....2.0a"euvuun

Step 3: Send the display instruction.
5A A5 07 82 7F FE 5A A5 80 00

In fact, "0x80 00" refers to the length of the buffer, JPEG data stream (OxFFDS8 ... OxFFD9) file format, the bottom
layer will judge and process automatically. User does not need to worry about the redundant data in the cache

address later.

7.10.3 Effect
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7.11 Batch Va lcon

7.11.1 Instruction Storage Format

Length

Address (bytes) Description

0x00 2

Parameter pointer.

0x02 2
OxFFFF: Disables SP (no run-time modification).

Variable pointer, must be even.
D3: 0x5A = enable the display, others = disable thedisplay. D2: displayed
ICON ID, range O-N.
D1: display mode, only works for the display of background copy .
0x06 0x00 7 filter switch O=open filter,1=display background.

6 reserved,0.

5-.0 filter set value 0x01-0x3F.

DO: brightness of ICON, only works for the display of background copy.

If the brightness of ICON is not set to OxFF, the icon will display together with
background, and the display speed will be slower about 30%.

The position of the icon to display, must be even. D3:D2: X coordinate of the
upper-left ICON corner. D1:DO0: Y coordinate of the upper-left ICONcorner.

0x08 0x01 4
The data is described through the number sequence of the iconID(0-N).

Parameter pointer of the source ICON, must be even. Every icon occupy 4
bytes.

D7:D6: X coordinate of the upper-left ICON corner. D5:D4: Y coordinate of
the upper-left ICON corner. D3:D2: Width pixels of the icon.

D1:DO0: Height pixels of the icon.

0x0A VP2 8

The data is described through the number sequence of the iconID(0-N).

Number of data items corresponding to *VP, 0x0000-0x1000, up to 4096

0x0C Data_Num 2 -
data items.

0x00: current page.
0x0E Icon_Source 1
Others: icon background image.

Index in the FLASH memory of the icon library to use. Only works in icon

0xOF Icon_Lib 1 background image mode.

0x10 Icon ID 2 ID of the icon. Only works in icon background image mode.

0x12 Reserved 14 0x00
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Estimated processing time in icon background image mode (Copy the specified area from the icon patch background

image saved in Flash and display it to the current page):

T = (number of valid data items + 5) * image background image pixels/400 + icon pixels corresponding to valid data
items/200 uS.

Example:

Assuming that each data has 8 different icons to choose from. A single icon is 6464 pixels, spliced into a 56064
background image, and there are 100 data items to be displayed. Then the processing time is 105*560*64/400 + 100
*64*64/200 = 11.456 mS, In the video memory mode, itis 5.12 mS.

Estimated processing time in video memory mode (copy the specified area from the currently displayed page to the

current page):
T = icon pixels corresponding to valid data items/80 uS.
Example:

Assuming that each data has 8 different icons to choose from, a single icon is 32*32 pixels, has been displayed on
the current page, and there are 1000 data items to be displayed, then the processing time is 1000*32*32/80 = 12.80

Ms. In the icon back ground image mode, it is 30.848 mS.

In the video memory mode, the speed is fast, and it needs to occupy a certain area of the display area to display the

icons to be copied, and restore the background after use.

In the icon background image mode, it is suitable when there are not too many data items and the resolution of the

icon background image is not high.
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7.12 Data Variables

The data variables control is to display a data variable according to the specified format (integer, decimal, whether

with AICII unit or not) with Arabic numerals with specified font and size.

7.12.1 Instruction Storage Format

and the instruction storage format is shown in the table.

Length
Definition 9 Description
(bytes)

0x00 Variable pointer
XY The starting display position, which displays the coordinates of the upper left
0x01 ’ 4 corner of the string.
0x03 COLOR 2 Display Color
0x04:H Lib_ID 1 ASCII font location
0x04: L Font size 1 The number of dots in the x-direction of the character.
0x05:H Alignment 1 Text color.
0x05:L Integer digits 1 0x00=left-aligned 0x01=right-aligned 0x02=centered
0x06:H Decimal places 1 Index in the FLASH memory of the ASCII 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 -2147483648 to 2147483647
0x02=*VP high byte, unsigned, range 0 to 255
0x06:L Variable data type 1 0x03=*VP low byte, unsigned, range 0 to 255
0x04= very long integer (8 bytes), the range is -9223372036854775808 to
9223372036854775807
0x05=unsigned integer (2 bytes), range 0 to 65535
0x06=unsigned long integer (4 bytes) in the range 0 to 4294967295
0x07:H Len_unit 1 Variable unit (fixed string) display length, 0x00 means no unit display

0x07:L String_Unit Max11 Unit string, ASCII encoding.
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7.12.2 Software settings

T5L_DGUSII Application Development Guide

1| x =X+ Y E
w 2| H [ [ Locked

E V Coordinates of the control upper left corner

! Control width and height

Name Data variables

<P (09
WP (Ox)

showeoowr G |
wordbankiD  CHENLS

Font size B o5
Alignment Left -

Automatic Character Spacing Adjustment

[] Display Invalid Zero

ariable type =i
Integer digits Ex
Decimal digits ez
Variable unit length m

Unit character string. ASCI code

Show unit

Initial value

. Set SP by default or actual needs
L]

Variable storage space range available to user: OX1000-0XFFFF. Data variables occupy 1/2/4 addresses

depending on the variable type. That is, the addresses of non-associated controls need to be spaced apart.

System variable interface address range: OX0000-0X0FFF (e.g. page switch address 0X0084)

- Set by default or actual needs

V Set by default or actual needs
\

No.0 font library size: 4*8-64*128

v Set by default or actual needs
! If checked, the character spacing will be reduced
\

If checked, the instruction 5AAS 05 82 5420 0008 is displayed as 0008, otherwise it is 8

: Select the appropriate variable type according to the data range

"
If integer digit is 2 and decimal digits is 1, then the instruction SAA5
05 82 0064 will displays 10.0.

! Set by default or actual needs

V The initial value displayed at power-up. Requires CFG file 0X05 .5 bit being 1 to load
22 file. For example, writes 0X38 in 0X05 to indicate loading 22 files, turning on data
upload and touch .
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7.12.3 Example of Instructions

The variable address range is 0x1000-0xFFFF, and the instruction data is in hexadecimal format.
(1) Display integer data 100.

5AA5058254200064

Ox5AA5A5: Frame header;

0x05: Data length, which is the 5 bytes of 8254 2000 64;

0x82: Write instruction;

0x5420: VP;

0x0064: Data 100. Integer range: -32768 to 32767, occupying 2 bytes.

(2) Display 3 data by one instruction. (The addresses must be continuous.)
5A A5 09 82 53000064 0063 0062

O0x5AA5A5: Frame header;

0x09: Data length, indicating the number of bytes containing data after 0x09;
0x82: Write instruction;

0x5300: VP;

0x0064: Data 100 (to 0x5300 address);

0x0063: Data 99 (to 0x5301 address);

0x0062: Data 98 (to 0x5302 address).

(3) Display long integer data 100.

5A A5 07 82 54220000 0064

O0xA5: Frame header;

0x07: Data length;

0x82: Write instruction;

0x5422: VP;

0x0000 0064: Long integer data 100. The long integer ranges from -2147473648 to 2147483647, which occupies 4
bytes, and the bits that are not enough are filled with 00.

(4) Display ultra-long integer data 100

5A A5 0B 82 54240000 0000 0000 0064

O0x5AA5: Frame header;

0x0B: Data length;

0x82: Write instruction;

0x5424: VP;

0x0000 0000 0000 0064: Data 100. The ultra-long integer range ranges from -9223372036854775808 to
9223372036854775807, which occupies bytes, and the bits that are not enough are filled with 00.
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(5) Display single-precision floating-point number data 99

5A A5 07 82 542842C6 0000

O0x5AA5: Frame header;

0x07: Data length;

0x82: Write instruction;

0x5428: VP;

0x42C6 0000: Single-precision floating-point number 99, which can be converted by floating-point number conversion

tool.

(6) Display double-precision floating-point number data 99

5A A5 0B 82 542B 4058C000 0000 0000

O0x5AA5: Frame header;

0x0B: Data length;

0x82: Write instruction;

0x542B: VP;

0x4058: C000 0000 0000 Double-precision floating-point number 99, which can be converted by floating-point

conversion tool.

(7) Display integer type data -100 5A A5 05 82 5300FF9C

0x5AA5: Frame header; 0x05: Data length; 0x82 instruction;

0x5300: VP;

OxFF9C: negative number 100. The complement code of a negative number: The sign bit is 1, and the remaining bits
are the bitwise NOT of the original code absolute value. Then the entire number is incremented by 1. If entering -200,
it will return 5A A5 06 83 68 20 01 FF 38, and the returned data 0xFF38 is the entered data -200.

(8) Display 2 decimal places
Sending 5A A5 05 82 5300 0064 will display 1.00.

Sets the integer digit of the data variables control to 1 and the decimal digit to 2.

(9) Change the data color

5A A5 05 82 9003F800

O0x5AAS5: Frame header;

0x05: Data length;

0x82: Write instruction;

0x9003: means the SP is offset by 3 bits;
0xF800: Color code.
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(10) Change the data coordinates

5A A5 07 82 900 10064 0064

O0x5AA5: Frame header;

0x07: Data length;

0x82: Write instruction;

0x9001: Indicates that the SP is offset by 1 bit based on 0x9000. Refer to the 7.12.1 Instruction Storage Format for
more details;

0x0064: The data is offset to the (100,100) coordinates.

(11) Change the font size

5A A5 05 82 90040028

O0x5AA5: Frame header;

0x05: Data length;

0x82: Write instruction;

0x9004: Indicates that the description pointer is offset by 4 bits based on 0x9000;

0x0028: The high byte 0x00 is the position of font 0, just write 0x00, and the low byte 0x28 is the font size.

(12) Change the integer digits to 3 digits

5A A5 05 82 90050003

O0x5AAS5: Frame header;

0x05: Data length;

0x82: Write instruction;

0x9005: Indicates that the description pointer 0x9000 is offset by 5 bits;

0x0003: The high byte 0x00 is left-justified, and the low byte 0x03 is an integer number of bits.

(13) Change the number of decimal places to 2

5A A5 05 82 90060200

O0x5AAS5: Frame header;

0x05: Data length; 0x82: Write instruction;

0x9006: Indicates that the description pointer is offset by 6 bits based on 0x9000;

0x0200: The high byte 0x02 is the number of decimal places, and the low byte 0x00 indicates that the data type is an

integer.
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(14) No display data 0, hidden data O after power-on

Set the variable address to 0x5300 and the description pointer address to 0x9000. Method one: hide
Hidden data variable display: 5A A5 05 82 9000FF00

Ox5AAS5: Frame header; 0x05:

Data length;

0x82: Write instruction;

0x9000 SP;

OxFFO0O0: Hide the data. Display data after hiding: 5A A5 05 82 90005300
0x5AA5: Frame header; 0x05: Data length; 0x82: Write instruction;
0x9000: Represents the SP;

0x5300: is the VP.

Change the data value again: 5A A5 05 82 5300 0062 Ox5AA5:
Frame header; 0x05: Data length; 0x82: Write instruction;
0x5300 VP;

0x0062 Display data 98.

Method 2: Use the description pointer to change the coordinate position

5A A5 07 82 900102D0 02D0

O0x5AA5: Frame header;

0x07: Data length;

0x82: Write instruction;

0x9001: The description pointer is offset by 1 bit based on 0x9000;

0x02D0: (720,720) coordinate point.

With the help of cross-border is not displayed. Such as 720*720 resolution screen, change the upper left display

coordinate to (720*720) cross-border hidden, the normal display will move back to the original coordinate.

7.14.4 Effect
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7.13 Text Display
The text display control is to display the character string in the specified text box display area according to the
specified format (determined by selecting the font library).

This control is usually used with the text input control.

7.13.1 Instruction Storage Format

Length
Address Definition Description
(bytes)
*VP 2

0x00 Text pointer.

The starting display position, which displays the coordinates of the upper left corner

0x01 X,Y) 4 .
of the string.
0x03 Color 2 Display text color.
0x04 (Xs, Ys)(Xe, Ye) 8 Text box.
Display the number of bytes, when it encounters OxFFFF, 0x0000 or displays to the
Text_Length
DS L ~ end of the text box, it will no longer be displayed.
0x09:H Color 2 The font location used by ASIC characters when the encoding method is 0x01-0x04.

Font location for non-ASCII characters when the encoding is 0x00, 0x05, and 0x01-
0x09:L (Xs, Ys)(Xe, Ye) 8

0x04.

The number of dots in the x direction of the font (0x01-0x04 mode, the number of
0x0A:H Text_Length 2

dots in the x direction of ASCII characters is calculated as x/2).
Ox0A:L FontO_ID 1 The number of dots in the Y direction of the font.

Character spacing mode is defined by bit

7=0 character spacing is automatically adjusted;

.7=1 The character spacing is not automatically adjusted, and the character width is
0x0B:H Encode_Mode 1 fixed to the set number of dots.

.6-.0 defines how the text is encoded:

0=8 bit code 1=GB2312 Inner code 2=GBK 3=BIG5 4=SJIS 5=UNICODE
0x0B:L HOR_Dis 1 Characters are spaced horizontally.
0x0C:H VER_Dis 1 Characters are spaced vertically.

0x0C:H Undefined 0x0C:H @ Write 0x00.
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7.13.2 Software Setting

Open DGUS, click display control - text display, then set the control display area, and configure parameters in the
setting menu on the right.
The number of dots in the Y direction of the font must be even.

DGUS screen is pre-installed with 0# font library, including all ASCII characters of 4*8~64*128 dot matrix.

X e ¥ m U Coordinates of the upper left comer of the display area
w 207 [ Y Display area width and height

Description pointer(0x) (#3833 v The pointer address is set by default or according to need.
]

Variable address(0x) B2y The variable storage space user can use the address range arbitrarily: 0x1000-0xFFFF.

The text display occupies the address according to the length of the text setting. That is, the non-associat-
§ ed control key addresses need to be spaced apart.
Display color(0x) . System variable interface address range: 0x0000-0x0FFF (such as page switching address 0x0084)

Encoding 0x02 The enceding method is determined when the font is generated, and the factory font encoding is GBK.
(SLETE ST oL lelgf NEH o) S I |/ Checked: DWVIN 1 2 Unchecked Effect: DWIN 12
automatically adjusted '
Text length EXCNNNNN - ——

, here is set to display 200-byte length data.
ronto_p NN |

ASCII font position when encoding
method is 0x01-0=04

The text display can display up to 512 (words, Word).

J ASCII font location, default font 0 or set according to needs.

Non-ASCII font location, set the font ID according to your needs.

Put it in the DWIN_SET folder in advance,

For example, 23_GBK24 Song Ti: It means that the font ID is 23, 24*24 dot
matrix, and the encoding method is GBK, Simsun.

Fontip  EEHEEEL:-
Non-ASCII characters with encoding

methods 0x00, 0x05 and 0=01-0x04
use fonts

Number of dots EAI
=] 4-255—
in X direction — \ The size of the dot matrix in the X and Y directions of the font library cannot be set arbitrarily. Otherwise, it

will display garbled characters. For example, the font library No. 23 above is a 24*24 dot matrix, which is

the setting parameter for this. The number of dot matrix in the Y direction must be an even number when

Number of dots - generating the font library.
in Y direction BN - 420

Horizontal interval O display effect:
Horizontal interval 20 display effect:
The vertical interval is the vertical interval.

Horizontal interval =i

Vertical interval =

Initial value Beijing DWIN Technalog 2 The initial icon displayed on power-on requires CFG file 0=05.5 bit to write 1 to load 22 files, 0=05 bit can

esearch and developme ; : ; :
Funan DWIN T?af:?m.l'lg mmmmee  Write 0x38, which means to load 22 initial value files, data upload, and start touch audio.

manufacturing center
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7.13.3 Example of Instructions

(DDisplay "North 12AB"

5AA5 0B82 5020 B1B1 3132 4142 FFFF

0x5AA5: Frame header; 0x0B: Data length;

0x82: Write instruction;

0x5020: VP;

0xB1B1: ASCII code of "North";

0x3132: ASCII code of "12";

0x4142 "AB" ASCII code. The ASCII code can be converted by an ASCII conversion tool. OxFFFF is the end

character, and the data after the end character is no longer displayed.

@New line display.

5A A5 05 82 5023 0DOA

0Ox5AA5: Frame header;

0x05: Data length;

0x82: Write instruction;

0x5023 start from the address and display in a new line;

The ASCII code of 0xODOA line feed can be converted by an ASCII conversion tool.

(Clear the text display.

5A A5 07 82 5020 2020 2020

0x5AAS5: Frame header;

0x07: Data length;

0x82: Write instruction;

0x5020: VP;

0x20: ASCII code of space, 2020 clears the data of an address. Clear the data of 2 addresses starting from address
5020.

@ Change the text color

5A A5 05 82 8803F800

0x5AAS5: Frame header;

0x05: Data length;

0x82: Write instruction;

0x8803: description pointer 0x8800 base address offset by 3 bits to change the color; for the offset address, please
refer to the SP description pointer offset in the text display instruction storage format table; for the description of the
pointer usage, please refer to the section 7.12 Data Variables.

0xF800: Color value.
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BHide text

Method 1: Hide

5A A5 05 82 8800FF00

Ox5AA5: Frame header;

0x05: Data length;

0x82: Write instruction;

0x8800: SP;

OxFFO00: Hidden text.

Display after hiding:

5A A5 05 82 88008070
0x5AAS5: Frame header;
0x05: Data length;
0x82: Write instruction;
0x8800: SP;

0x8070: VP.

Method 2: Modify the coordinates
5A A5 07 82 8801 02D0 02D0
Ox5AA5: Frame header;

0x05: Data length;

0x82: Write instruction;

0x8801: SP;

T5L_DGUSII Application Development Guide

0x8800: SP 0x8000 base address offset by 1 bit to change the display coordinates;
0x02D0: (720,720) coordinate point, moved beyond the boundary to a invisible place.

Display after hiding:

5A A5 07 82 8801 0064 0064
Ox5AA5: Frame header;
0x05: Data length;

0x82: Write instruction;
0x8801: SP;

0x8000 base address offset by 1 bit to change the display coordinates;

0x0064: (100,100) coordinate point, move beyond the boundary to a visible place.
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Method 3: Change the display length to 0000
5A A5 05 82 8808 0000
0x5AA5: Frame header;
0x05: Data length;
0x82: Write instruction;
0x8808: SP;
0x8000 base address offset by 8 bit to change the display coordinates;
0x0000 displays 0 bytes of data.

Display after hiding:

5A A5 05 82 8808 0064

0Ox5AA5: Frame header;

0x05: Data length;

0x82: Write instruction;

0x8808: SP;

0x8000 base address offset by 8 bit to change the display coordinates;
0x0064 displays 100 bytes of data.

7.13.4 Effect

DIWIN

GBK INPUT AND QR CODE - ASCI TEXT INPUT AND QR CODE

DWIN

Technology
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7.14 RTC Display

The RTC display control is to display the Gregorian calendar RTC in text according to the format edited by the user.

7.14.1 Text RTC Instruction Storage Format

(1)Display current date and/or time, in digital format by the internal RTC.

SP Length
= Definition (bytes) Description
0x00 0x0000 2 0x0000
0x01 (X,Y) 4 Display position, display the coordinates of the upper left corner of the string.
0x03 Color 2 Text color.
0x04:H Lib_ID 1 Index in the FLASH memory of the ASCII font library touse.
0x04:L Font_Width 1 5Font width, in pixels.
Display format string. Use ASCII characters and the Field Codes on the following
table.
0x05 String_Code MAXx16 E.g. If current time =2012-05-02 12:00:00 Wednesday, then in Y-M-D H: Q: S 0x00
mode, it will display “2012-05-02 12:00:00”.
And in M-D W H: Q 0x00 mode, it will display “05-02 WED 12:00”".

(2) RTC code.

Gregorian_Year Y 2000-2099
Gregorian_Month M 01-12
Gregorian_Day D 01-31
Gregorian_Hour H 00-23
Gregorian_Minute Q 00-59
Gregorian_Second S 00-59
Gregorian_Week w SUN MON TUE WED THU FRI SAT
End of encode 0x00
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7.14.2 Text RTC Software Setting

Open DGUS, click display control — RTC display, then set the control display area, and configure the font library and
time format in the setting menu on the right.

The time can be modified through the RTC setting or using UART instructions.

RTC display

X m i m L Coordinates of the upper left corner of the display area
wiE ! - Display area width and heig

Name definition RTC

Description pointer(0x) [#333 y The pointer address is set by default or according to need.

Fou ol v Set by default or according to need
Font library location _i v Set by default or according to need

Number of dots in X direction

z v Display data size

Date format:
Separate date display settings: do two RTC displays,

Y-M-DHQSW The first date format deletes the hour, minute, second and week, and the second date format deletes
the year, month, and day.

Use RTC enceding and ASCII charac-

ter composition
Date format:
2019-04-03 (

RTC code table: i
illustrate coding
gregorian earth ‘I\(1
orian_Mon : TCo Date format:
Gll::gorian:Day D 15:50:58 TUE
Gregorian_Hour H HQS W
Gregorian_Minute Q Rk
Gregorian_second S
Gregorian_week w To display in this way, display 6 RTCs, and display the Chinese year, month, day, hour, minute,

and second on the base map.

The first control key is reserved for Y years; the second control key is reserved for M months; the third
control key is reserved for D days;

When the fourth control key only keeps H, the fifth control key only keeps hour 0 minutes; the sixth con-
trol key only keeps hour S minutes;

7.14.3 Text RTC Effect

RTC TIME

frplaann?

//'_

4
e

{2050-11-11) [ 13:14:15 |

144



DWIN Technology
Professional, Creditable, Successful T5L_DGUSII Application Development Guide

7.14.4 RTC Display(watch)
The RTC display(watch) uses icon rotation to display the RTC of the Gregorian calendar.

7.14.4.1 Instruction Storage Format

SP
Definition Description
offset
0x00 0x0001 2 Write 0x0001.
0x01 (X,Y) 4 The center of a clock dial.
0x03 Icon_Hour 2 ID of pointer ICON, OxFFFF indicates that the hour hand is not displayed.
0x04 Icon_Hour_Central 4 Position of the center of rotation of the clockwise icon.
0x06 Icon_minute 2 ID of the minute hand ICON. OxFFFF indicates that the minute hand is not displayed.
0x07 Icon_Minute_Central 4 Rotation center position of minute hand ICON.
The ID of the second hand icon;
U 25 SEEee 2 OxFFFF indicates that the second hand is not displayed.
O0x0A Icon_Second_Central 4 Position of rotation center of second hand ICON.
0x0C:H Icon_Lib 1 ID of the icon library file where the pointer icon resides
0x0C:L Undefined 1 Write 0x00

7.14.4.2 Software Setting

x Bl Y Bl | The coordinates of the upper left corner of the display area
Wis0 SHGY 146 [ v Display area width and height

Name definition (ISR Y]

Description pointer(0X) [S=32 V Default or set as needed

The center of the hands of the clock
dial is the upper left corner of the coor-

oy - It is recommended to start at position 48 and aggregate it into a .icl file.
— Pre-generated into the DWIN-SET folder.

[ Hour hand not displayed

Hour hand icon m Q I

Hour hand center coordinates Hour hand icon while loading.

Non minute hand

Minute hand icon u
Minute hand center coordinates

[ ] Second hand not displayed

Coordinate: x1:0,71:110 :z:n.yz:mﬂ—m‘j"

I T
second hand ioon _: S NIy
Second hand centerooordinates
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7.14.4.3 Example of Instruction

Display time October 1, 2050 11:12:13

5A A5 0B 82 009C|ERIAS 32'0A010B'0C0D

O0x5AA5: Frame header;

0x0B Data length;

0x82: Write instruction;

0x009C: VP; this address is fixed and cannot be customized. For details, please refer to the section7.1 0x9C address
definition;

XSS IR T CISEHiNGISRGEN - or details, please refer to the section7.1 0x9C address definition]

0x0D second.

7.14.4.4 Effect
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7.15 HEX Data

The HEX data control displays variable data in byte HEX intervals with user-specified ASCII characters. It is mostly
used for timing display.

For example, 1234 is displayed as 12:34.

7.15.1 Instruction Storage Format

Address Definition Description
0x00 0x0001 2 Write 0x0001
0x01 SP 4 The center of the hands of the clock dial.
0x03 Icon_Hour 2 The ID of the pointer icon. OXFFFF means that the hour hand is not displayed.
0x04 Icon_Hour_Central 4 The position of the rotation center of the hour hand icon.
0x06 Icon_Minute 2 ID of the minute hand icon. 0XFFFF means the minute hand is not displayed.
0x07 Icon_Minute_Central 4 The position of the center of rotation of the minute hand icon.
0x09 Icon Second 2 The ID of the second hand icon, OXFFFF means that the second hand is not
- displayed.
0x0A Icon_Second_Central 4 The position of the center of rotation of the second hand icon.
0x0C:H Icon_Lib 1 Icon library file ID where the pointer icon is located

0x0C:L Undefined 1 write 0x00
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7.15.2 Software Setting

HEX VAR

X m Y m y Coordinates of the upper left corner of the display area
wm H m Display area width and height

Name definition |3l

¥ The pointer address is set by default or according to need.

Description peinter(0x) (353
The variable storage space user can use the address range arbitrarily; 0x1000-0=FFFF.
- The time variable occupies a ma)clmum of 8 address spaces. That is, the non-associated control key ad-
Variable address(0x) EE&E dresses need to be spaced a
System variable interface addre: ss range: 0x0000-0=0FFF (such as page switching address 0=0084)

FFFF
Eisplay coldriy) \J Set by default or according to need
Font Ilbrary

location

Font size m_
Byte_Num __

y Byte length, range: 0=x00-0=0F

BCD code adjustment enable V Send commapd: 5A A5 07 82 OBOB OBOB
Turn off the display effect: 0B:0B:0B:0B
= Turn on the display effect; 11:11:11:11

Encoding string

Enter the ASCII characters to be displayed. Click Convert, and the corresponding ASCII code will
be generated.

Conversion

Input hexadecimal data

7.15.3 Example of Instruction
5A A5 07 82 5434 10 11 12 13
0x5AA5: Frame header;

0x07: Data length;

0x82: Write instruction;

0x5434: VP;

0x10 11 12 13: BCD code.

7.15.4 Effect

| 10-11 12:
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7.16 Text Scroll

Text scroll function is the variable data scroll display in the specified area with the specified direction .

7.16.1 Instruction Storage Format

Length
Definition Description
(bytes)

0x5A14 Fixed value 0x5A14.
SP 2 The variable describes the pointer.
0x000B 2 Fixed value 0x000B.

Text Variable pointer. First three VP must be reserved. Text is saved after the

0x00 VP 2 3 VP and ended with 0x00 or OxOF.

0x01:H Rolling_Mode 1 Scroll 0x00: from right to left.

0x01:L Rolling_Dis 1 Rolling space in a DGUS cycle, in pixel.
0x00: Left-alignment. 0x01: Right-alignment. 0x02: Center-alignment.

0x02:H Adjust_Mode 1 Rolling will stop when the text length smaller thantext box.

0x02:L Undefined 1 Write 0x00

0x03 Color 2 Text color.

0x04 Xs Ys Xe Ye 8 Text box area.
The location of ASCII characters in the font library when the encoding mode is
0x01-0x04.

DR ALl L If the encoding mode is 0x00 or 0x05, do not set this parameter and write 0x00.
The font location of non-ASCIl characters when the encoding mode is 0x01-
0x04.

0x08:L Font1 ID 1 When the encoding mode is 0x00 or 0x05, the location of the character library
used by the character is displayed.

Font width, in pixels. Must be even. In encoding modes 0x01 -0x04,
0x09:H Font_X_ Dots 1 must be twice the Width.

0x09:L Font_Y_Dots 1 Number of font lattice in Y direction.

Character spacing mode is defined by bit7: 0:
Automatic spacing.

1: Fixed spacing.

Font encoding is defined by bits 6 to 0: 0x00: 8

Ox0A:H Encode_Mode 1 Pt
0x01: GB2312.
0x02: GBK.
0x03: BIG5
0x04: SJIS
0x05: UNICODE.

O0xO0A:L Text_Dis 1 Spacing between characters, in pixels.

0x0B:H Reserved 4 0x00
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7.16.2 Software setting

X m Y m I’ Coordinates of the upper left comer of the display area
w ks HEEls Y Display area width and height

Name definition [zGIEES

Y The variable storage space user can use the address range arbitrarily: 0x1000-0xFFFF.

Description pointer(Ox The text display occupies the address according to the length of the text setting. That is, the non-associat-
ed control key addresses need to be spaced apart.
Variable address(0x) System variable interface address range: 0>1000-0x0FFF (such as page switching address 0x0084).

The first 3 words of the text pointer must be reserved. The text content displayed by the user is stored from

Display color(0x) (VP+3).
—1 The text must end with 0xFF or 0x00.
Encoding 0x02=GBK v y The encoding methed is determined when the font is generated, and the factory font encoding is GBK.
Character spacing is not ) Unchecked effect: DWIN 12 Checked effect: DWIN 12
automatically adjusted

Scrolling mode m V The textis displayed from right to left
Scroll pitch —EJ] N —— pixel dots for text scrolling in each DGUS cycle, 0 to stop scrolling
|

Alignment 0x00= Align left +
The alignment is valid when the text content is less than the |length of the display box.

FONTO_ID 0 ;: \J The position of the ASCII font library can be the default font size 0.

ASCII font position when encoding
imethod is 0x01-0x04 Non-ASCII font location, set the font ID according to your needs.

rontp N Put it in the DWIN_SET folder in advance,
. . For example, 23_GBK24 Song Ti: It means that the font ID is 23, 24*24 dot
Non-ASCII characters with encoding : e : ! £l
methods 0x00, 005 and 0x01-0%04 matrix, and the encoding method is GBK, SIMSUM. i

use fonts

X direction array
Tl
MW \ The size of the dot matrix in the X and Y directions of the font library cannot be set arbitrarily. Otherwise,
it will display garbled characters. For example, the font library No. 23 above is a 24*24 dot matrix, which
Number of dots in Y direction is the setting parameter for this. The number of dot matrix in the Y direction must be an even number
when generating the font library.

|
o 4-255

Character interval Character interval 0 display effect:

Character interval 20 display effect:

The initial text displayed when the power is on, 0xB8 can be written in the =08 position of the CFG file to
enable data upload.

Set the length of the text content to
be greater than the length of the
display box, otherwise it will stop
scrolling

Initial value

7.16.3 Examples of Instructions

5A A5 13 B2 B0ii8 BBB6 D3AD C0B4 B5BD B5CF CEC4 BFC6 BCBC

O0x5AA5: Frame header:

150



DWIN Technology

Professional, Creditable, Successful

7.16.4 Effect

DWIN

TEXT ROLLING DISPLAY

T5L_DGUSII Application Development Guide

1
\

DWIN Technology J /

151



DWIN Technology

Professional, Creditable, Successful

7.17 Data Window

The data window control displays the data variables in a specified display window, highlighting the selected values.

7.17.1 Instruction Storage Format

T5L_DGUSII Application Development Guide

L h
Definition engt Description
(bytes)

Variable pointer, variable is a double word, low - value word reserved, high - value
0x00 word integer data -32768 to +32767.
0x01 Lower limit of the data Lower limit of the data
0x02 Upper limit of the data Upper limit of the data
0x03:H Integer number Integer number
0x03L Decimal digits Min value.
0x04:H The number of data Display the total number of data
—— Display mode 0x01= Display invalid 0 0x02= display positive number + 0x04= Turn around after
out of bounds
0x05 V_MAX The center point coordinate position of the variable displayed.
0x07 Integer_Digits Number of digits to the left of the decimal separator.
0x08:H Decimal_Digits Unchecked data x-direction point size
0x08:L Data_Num Unchecked data y-direction point size
0x09 Mode Data color not selected
0x0A:H Font size Selected data x-direction point size
0x0A:L Font size Selected data Y-direction point size
0x0B Font color Selected data color
0x0C 0000 Reserved write 0000
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7.17.2 Software Setting

X m Y mli_ l Coordinates of the upper left corner of the display area
wm H m Display area width and height

Name definition
V The pointer address is set by default or according to need.
Descption porte ) N

W The variable storage space user can use the address range arbitrarily: 0x1000-0xFFFF.

Variable address(0x) B The data window indicates that it occupies 2 space addresses. That is, the non-associated control key ad-
dresses need to be spaced apart.

System variable interface address range: 0x0000-0x0FFF (such as page switching address 0=x0084)

' Data upper and lower limit range

Data lower limit

Data upper limit

Integer digits - For example, if the integer digit is set to 2, the decimal place is set to 1, it will display 2 integers and
1 decimal. Write command: 5A A5 05 82 5420 0064 will be displayed as 10.0

Decimal places

Number of selected and unselected data displayed

Display mode

[ Invalid display0 V) Setthe integer digit to 3 digits, check the effect: 000, 001, 002; uncheck the effect: 0, 1, 2
Display positive +number V A "+" sign will be displayed before a positive number is checked.

U-turn after the data V For example, after setting the data above to display 100, it will turn around from -100 to display.

is out of bounds
v Th f data i d
. = e span of data increase or decrease once
Adjust the step length I+ Step 1 effect: 1, 2, 3, 4 changes; Step 2 effact: 2, 4, 6, 8 changes;

The dot matrix size of the data.

— Data characteristiecs———

—Datanotselected —

The selected data can be set to a larger point for highlighting

~ Selected data
Point size in X direction =
Point size in Y direction -

| s B

Display color
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7.17.3 Examples of Instructions

5A A5 08 82 BBBE 0064

0x5AA5: Frame header;

0x0064: Write data 100 to VP

7.17 .4 Effect

DWIN

DATE WINDOW
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7.18 DGUSII Text(Text Display Without Aliasing)

7.18.1 Instruction Storage Format

Length
Address Definition Description
(bytes)

0x00 Text pointer. the max text length is 4Kbytes.

Text display position: left-aligned mode, the coordinates of the upper left corner of the
0x01 (X,Y) 4 .

string.
0x03 Color 2 Display text color.
0x04 Undefined 2 Write 0x00
0x05 Xs, Ys Xe, Ye 8 Text box.

Display the number of bytes, when it encounters OxFFFF, 0x0000 or displays to the
0x09 Text_Length 2 L .

end of the text box, it will no longer be displayed.

Font location for non-ASCII characters when the encoding is 0x00, 0x05, and 0x01-
O0x0A LIB_ID 2

0x04.

.7 defines whether the character spacing of the text display is automatically adjusted.

.7=0 Character spacing is automatically adjusted.

.7=1 Character spacing is not automatically adjusted, character width is fixed.
0x0B:H Display_Mode 1 .6 - .0 defines the scale of the character display, 0x00-0x7F, unit 1/16.

In fact, DGUS divide 155 steps according to 0.25-8.0 in 0.05 steps, and then
converted to 1/16 data.

The data is converted to 1/16 corresponding to 0x04-0x7F.
0x0B:L HOR_Dis 1 Characters are spaced horizontally.

0x0C:H VER_Dis 1 Characters are spaced vertically.

0x0C:H Undefined 1 Write 0x00.
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7.18.2 Software Setting

DGUSII text display
X m Y m I The coordinates of the upper left corner of the display area
WHEN ;- H El: —Heeking——— y Display area width and height

Name definition
Description pointer Default or set as needed

The variable storage space user can use the address range arbitrarily: 0x1000-0xFFFF.
The text display occupies the address according to the high length of the text. That is, the addresses of

Variable address (it}

Display color [z non-associated keys need to be spaced apart.
FFF . System variable interface address range: 0x0000-0xOFFF (such as page switching address 0x0084).
Character spacing
5 ot slommaticaly Uncheck the effect: DWIN 12; Check the effect: DWIN
adjusted
Text length M the maximum is 0x1000.
= Encountered OxFFFF, 0x0000 data or displayed to the end of the text box will no longer be displayed.
FONT_ID S ¥ Grayscale font name ID, put it in the DWIN-SET folder in advance, such as the font library
on the right: the font ID is 34, 20*20 dot matrix, the encoding method is GBK, Song type. @
Because there is only one page of pictures, and it is close to the 32.ICL file, if there are
many pictures, it is necessary to calculate the interval naming in a single font space of .
Text scaling 256KB to avoid conflicts between fonts. GBKbin
m o 100% is the lattice at the time of generation. If the upper part is 20*20, T5L does not support scaling.
Horizontal interval m— Horizontal interval O display effect DWIN Technology
Horizontal interval 20 display effect DWIN Technology
Vertical spacing [0 : ————

Vertical spacing is the spacing between verticals.

The initial value displayed by power-on, the 0x05 position of the CFG file can be set to 0x38 to open the

initial value display.

Initial value DWIN Technology

7.18.3 Example of Instructions

(DDisplay "North 12AB"

5AA5 0B 82 6050 B1B1 3132 4142 FFFF

O0x5AA5: Frame header;

0x0B: Data length;

0x82: Write instruction;

0x6050: VP;

0xB1B1: ASCII code of the word "North";

0x3132: ASCII code of "12";

0x4142: ASCII code of "AB". ASCII code can be converted by ASCII conversion tool, which can be obtained from

customer service.

OxFFFF: Terminator. Adding OxFFFF to the end of the character data will not display the following characters.
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7.18.4 Effect
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7.18.4 Gray Word Library

You can use DGUS to generate text display dedicated gray word library.

Features:

T5L_DGUSII Application Development Guide

(1) It can be used to remove the jaggies from the edges of characters, and the edge is smoothly displayed.

(2) T5L V45 and above kernel products support this display control.

(3) 20*20 dot matrix font size is 5.85MB. You should choose the appropriate dot matrix size accordingly, and arrange

reasonably the storage space in advance.

(4) When using a large font size such as 24*24 dot matrix (12MB) or more, you need choose/customize products with

expanded Flash(>16MB).

If users want to generate a gray word library, please follow the steps below.
(1) Open DGUS and click Gray Word Library Generator.

— DGUS config tool

0# word bank generating

DWIM ICL Generator

A7 B

Pictures conversions

Gray Word Library Generatar

WAE Generatar

Config Generator

UICE =4

DEUS=E

[Image Conversion J (lmages such as JPG,GIF,PMNG BMP format were converted to
24-bit BMP file with specified resolution for DGLUS usage.

UART Download Tool

Metwork Communicatic

D4

(2)Select font size as you want and click generate.

&= ascii font tool

1

12

13

14

15

16

17

18

o f@ - e » e =
E

(C=a
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(3)Select the saving path, name it accordingly and click save.

T5L_DGUSII Application Development Guide

"= Save s s |
P e -
= i3 — -
Organize « New folder B (7]
B Cacites *  Name . Date modified Type Size
1. 2345Downloads | 1. Config 2022/4/2 14:48 File folder
}}:—__ Recent Places 4 en 2022/4/2 14:48 File folder
& Downloads 3 1. Language 2022/4/214:48 File folder
B Desktop 1 4. TOOL 2022/4/215:28 File folder
4 Libraries
3 Documents | o
J’ Music
|=| Pictures
& Tencent video lik
B videos

File narnF 0 |

Save as type: I’.bin

\

* Hide Folders
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7.19 Roll Character
The characters are displayed in the form of a scroll, and the data can be changed in combination with sliding

adjustment.

7.19.1 Instruction Storage Format

0x00 O0x5A17 2

0x02 sp 5 Van?ble .des.cnptlon pointer, OxFFFF means loaded by
configuration file.

0x04 0x000D 2

Data pointer. Each data occupies four words of storage space,
defined as follows: VP=storage address of the selected data,

0x06 0x00 VP 2 VP+1=adjustment parameter, corresponding to gesture adjustment

VP+1 or incremental adjustment VP. VP+2=System reserved,

display offset, integer.

The high 4bit is the data type:

0x0=Integer (2 bytes), -32768 to 32767

0x1=*VP high byte, unsigned number 0-255

0x2=*VP low byte, unsigned number 0-255

O0xE=*VP The data directly corresponds to the font ID 0-255, which

is suitable for small screen input keyboard.

0x08 0x01:H 0xF=*VP data is an ASCII string pointer, and each line can contain
up to 256 characters. The low 4bit is (number of character lines-
1)/2,0x0-0x4, up to 9 lines.

Data mode:
The upper 4bit is the number of integers, 0x00-0x05. The lower 4bit
is the number of decimal places, 0x00-0x05.

Adj_Mod 1

0x09 Ox01:L Data_Mod ! String mode: character pointer interval (word length), 0x01-OxFF.
Data mode: interval step length of data variable, 0x0001-0x7FFF.
String pattern:

0x0A 0x02 VP_String 2 The string variable storage pointer corresponding to the starting
value (0x00), OxFF represents the end of data.

0x0C 0x03 V_Min 2 The lower limit of the data, fixed-point integer.

O0x0E 0x04 V_Max 2 The lower limit of the data, fixed-point integer.
Display mode:

.7 1=invalid 0 displayed; O=invalid O not displayed.
.6-.4 1=The selected line displays the Font0; 0x0-0x7.
.3 1=The positive "+" is displayed; 0=The positive "+" is
not .displayed.

0x10 0x05:H Display_Mode 1 2 1=Chara.cte.r background is not filtered out; 0=Character
background is filtered out.
.1-.0 Alignment mode: 00=center, 01=left alignment, 02=right
alignment.

.7-.6 Data change speed, 0x00-0x03, 0x00 is the slowest.

.5-.0 Scroll speed (pixels scrolled in each DGUS cycle), 0x01-0x3F.
0x11 0x05:L Speed_Set The larger the value, the faster the scrolling. The recommended
value is 1/16 of the 0 line spacing.

0x12 0x06 Font_ID 2 Select the configuration icon font number, 0x0000-OxFFFF.

Show the display coordinates of the selected row. Center mode:
the center coordinates of the selected line; left alignment mode: the
left midpoint coordinates of the first character of the selected line;

0x14 0x07 (X, Y) 4 right alignment mode: the right midpoint coordinates of the last
character of the selected line.
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0x09:H

0x09:L

0x0A:H

OxOA:L

0x0B:H

0x0B:L

0x0C:H

0x0C:L

Line_Height0

Line_Height1

Line_Height2

Line_Height3

DIM_No_Select

Height_Sel

Font1:2

Font3:4

T5L_DGUSII Application Development Guide

Line spacing 0 (the spacing between the selected line and the top 1
line; the spacing between the selected line and the bottom 1 line is
also this value, treated symmetrically; the same below.) Height
(pixels in the Y direction).

Line space 1 (the space between the top 1 line and the top 2 lines)
height (pixels in the Y direction).

Line space 1 (the space between the top 2 lines and the top 3
lines) height (pixels in the Y direction).

Line space 1 (the space between the top 3 lines and the top 4
lines) height (pixels in the Y direction).

The window brightness is not selected, 0x00-OxFF. 0x00 is the
darkest, OxFF is the brightest; combined with the background.

The height of the display area of the selected line must be higher
than the character height of FontO0.

Higher 4bit, the font of 1 line above, 0x00-0x07;
Lower 4bit, the font of 2 lines above, 0x00-0x07;

Higher 4bit , the font of 3 lines above, 0x00-0x07;
Lower 4bit, the font of 4 lines above, 0x00-0x07;
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7.19.2 Software Setting

Roller Charecter
X m Y m Coordinates of the upper left corner of the display area

wm H m Display area width and height

Name definition [FGIE =T

The variable storage space user can use the address range arbitrarily: 0><1000-0xFFFF.

Peacripton peirer () [y The scroll wheel display of the configuration icon font library occupies 4 addresses. That is, the non-associ-
ated control key addresses need to be spaced apart.

Variable address(0x) £l System variable interface address range: 0x0000-0x0FFF (such as page switching address 0x0084)

SN | | \\/hen you need the data to show the scrolling effect, you can choose integer data;

Number of character __— v The number of lines of character display, for example, the intuitive effect of setting 7 lines is shown
lines on the right.

For example, the integer digit is set to 3 digits, and the decimal digit is set to 2 digits. The intuitive

5

effect of displaying data 512 5.12

Word length I -
String address (0x) _
Data lower limit _i_ Data upper and lower limit range

Data upper limit [N : —

~ Display mode

The effect of displaying invalid 0: 01; the effect of unchecking: 1

O Invalid display0 Character background does not filter effect: O Character background filter effect:( |

["] Display positive + sign
Character background is

not filtered _
Alignment mode EEZLICE: Scrolling speed (pixels rolled in each DGUS cycle), 0x01-0=xFF. The larger the value, the faster the
scrolling. The recommended value is /16 of the line spacing 0. The height of the selected window is

Scroll speed __ 80/16=5( d setting value on the left)
Icon library number EEGHEESNNN < | LI apacing J

Line spacing
_ Line spacing

Line spacing

Alignment mode: center, left, right, center alignment is recommended

Unchecked window e
brightness Configuration icon. UIC file naming number. Naming ID = number/8 (ID does not conflict with other
L — ) words)
4 For example, 140/8=17.5 (the occupied position does not conflict with fonts such as 13, 14),
— Select the firstrow up ———— 256/8=32KB, a single IC file block occupies the 32KB interval.

Line font number __

y The height of the display area of the selected line must be higher than the character height of
Font0.
The selected font is 0#, the height on the software is 46, and the 80 display will be looser, and
it can be set according to actual needs.

— Select the second row from-the-top—,
G RIS . ¢ Shows the brightness of the selected window, 0x00-0<FF. 0%00 is the darkest, 0xFF is the bright-

est; combined with the background.
The scope of the unselected window area and the intuitive effect are shown in the right figure.

Line font number EX NG

The function is to change the font brightness of the selected area and highlight the selected font.

— Select the third row up—————
- ng 110 e Font settings

Here, the font numbers 0, 1, 2, and 3 correspond to the numbers defined - -
o#Font ¥ Font height a5

in the font settings of the configuration icon font library software welcome P —
Line font number 2 interface. = ‘;_m Eﬂ Mgl =
onf

ssFont/Font height 12

The distance between the previous line and the previous line is set ac-

— Row middle row up fourth-row——— cording to the height of the font. ;:E:t:i:: :::::
. : For example, the line font number is 1, the software is 30 occupies the . }
Spaqng from the _i array height, the setting 58 is to make the interval look a little looser, set- e sl
previous line — ting 34/38/42 can be displayed. oo
Line font number = et

Character background -
filtering strength i
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Basic parameters & arEmers =B B
Basic Settings

Version o

, - - - L A 4:_. .
Release date 2000/1/1 [j;l = - tﬂ EE o E I '_| : c . ) I-. i o
| s a nA_an san xe $&  zwn wwr G0 S oie TR ‘*” % SE OER EG WM w8
name W T A
Encryption M i - » Property Valoe
- RaRIAe
font settings 5-1 aus TS
oits [V height 48 162 1828mp FRBERY
=
= ’ & 3 =x 12
wFE M height 30 (j /l é \5 - 6 / = Qa =l - “
2= [V peight 20 ‘e ¥ A ® . 85 a3
W= U peight 12 5 . . Xﬂ:;‘- ;
Vi
w O FEFBEHRAKIES
= [ l|- 0 )
e [0 [ ] 0
¥t o
T [0 s

background setting
ZHE RS 6o

7.19.3 Example of Instructions
5AA5 04 82 5840 0001

0x5AA5: Frame header;

0x04: Data length;

0x82: Write instruction;

0x5840: VP;

0x0001: Data value 1.

7.19.4 Effect
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7.20 GTF Icon Font

The GTF icon control supports efficient display of icon characters.

7.20.1 Instruction Storage Format

Length
Address Definition Description
(bytes)
2

0x00 0x5A18

0x02 sSp 2 Variable description pointer, OxFFFF means loaded by the
configuration file.

0x04 0x000B 2

Text pointer, must be an even address.

The maximum size of text variable data is 255bytes.

0x06 0x00:H *VP 1 OxFFFF, 0x0000 data or display to the end of the text box will no
longer be displayed.

0x08 0x00:L GTF_ID 1 Use GTF font encoding, 0x0000-OxFFFF.

0x0A 0x01 Font_ID 8 Use the font code ID in the GTF font library, 0x0000-0x03FB.

Start display position.

Left alignment mode: the coordinates of the upper left corner displayed
on the first line;

Right-aligned mode: the coordinates of the upper right corner
displayed in the first line;

Centering mode: undefined, any value can be used.

0x0C 0x05 X, Y) 2

(Xs, Ys) The coordinates of the upper left and lower right corners of the text

0x10 0x06 X6 Ye) box,

0x18 0x07 HOR_Dis 1 Icons are spaced horizontally.

0x19 0x08 VER_Dis 1 Icons are vertically spaced.

.7 Background transparency options:

0 is transparent, the background is not displayed;
1 Opaque, background displayed.

.6 font reload.

0 Reload font library (the first GTF icon text display of the page must
be loaded);

) 1 The previous GTF icon text shows that the font library has been
0x1A Ox0A:H Display_Mode 1 loaded, and the speed is improved without repeated loading.

.5 Icon Overlay Selection

0 is not superimposed, and the coordinate position automatically
moves backward after an icon is displayed;

1 Icons are displayed superimposed.
.4-.2 Reserved, write 0.

.1-.0 alignment mode:

O=left-aligned 1=centered 2=right-aligned

0x1B Ox0A:L Undefined 1 Write 0x00
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7.20.2 Software Setting

X m Y m The coordinates of the upper left comer of the display area
w m H mi = Display area width and height

Name definition EaBEsE:EY

Description oinier ; e
P s The variable storage space user can use the address range arbitrarily: 0x1000-0xFFFF.
; = The GTF icon occupies the address according to the displayed character length, and the maximum display
ek Hadisan length is 128 characters.
System variable interface address range: 0x1000-0xFFFF. (eg page switch address 0x0084).

\ The GTF icon name ID is 0-63, and a single GTF icon occupies a small Flash space with a space of 256KB.

U Canbe set by default.

GTF_ID

FONT_ID

Icons are spaced horizontally

- it E I RIEDY The larger the vertical spacing
i i lue, the wider th 1
Icons are vertically spaced ;‘;?_IC!;%;;;?’ S gl e value, the wider the icon spacing: i
P - \J The display background color is usually filtered out by default. It is recommended that the background color of
Background setting I Ll the icon and the color of the basemap area be the same.

The text of the previous GTF icon shows that the font library has been loaded, and the speed is improved wit

Font Overload Seﬁing - out repeated loading.
Select the settings according to your needs, and the default settings are available.

lcon Loading Selection HelEIETANN ~ —
- Display the overlay effect of characters 1 and 2: Show characters 1 and 2 do not stack:1 2

Algnment mode -

The characters are left-aligned, right-aligned, or centered, which can be set by default.
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7.20.3 GTF TOOL Software Setup Instruction

(1) Software tool: GTF Tool = e

(2) Setting

(DClick the "+" in the lower left corner to add a picture;
(@Use the "rectangle" control to define key values;

(3 Box-select the character icon area;

@Double-click the control to define the key value;
Key value range 0x01-0xFF;

0-9 key value: 0x30-0x39;

A-Z key value: 0x41-0x5A;

Other key values can be used arbitrarily as needed.
®Click "x" to save and close;

©Click "Save" to generate the configuration file;

@ Click "Generate" to save the GTF icon library file.

T5L_DGUSII Application Development Guide

Video tutorial: http://inforum.dwin.com.cn:20080/forum.php?mod-=viewthread&tid=5241&_dsign=51ea05f9

(3) Precautions

® |tis recommended that the GTF icon should not exceed 1920*1080, and the icon will not be displayed if it is too

large;

® If the original image of GTF does not display the bmp and jpg images output by the bitmap software, you can use

the bmp and jpg images of the vector graphics software;

® The FTG icon name ID is 0-63, and a single GTF icon occupies the Flash space with a subspace size of 256KB.

character editing

4

ey vaiuel0%) ¢+ [0 |

1234567829

1 F !
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7.20.4 Example of Instructions
The max text variable data is 255 bytes, and the variable address is reserved as needed.
(DDisplay character 0
Tx: 5A A5 04 82 1000 30

@Display character 12
Tx: 5A A5 05 82 1000 3132

(@ Display character 0123456789
Tx: 5A A5 0D 82 1000 3031 3233 3435 3637 3839

@Display character A
Tx: 5A A5 04 82 1000 41

®Display characters ABCD, remove redundant characters and add terminator FFFF

Tx: 5A A5 09 82 1000 4142 4344 FFFF

® "China" on the display icon
Tx: 5A A5 07 82 1000 0102 FFFF

(@Display icon
Tx: 5A A5 05 82 1000 0304

"Weather" character on the display icon
Tx: 5A A5 07 82 1000 0506 FFFF

© Clear all characters

Tx: 5A A5 05 82 1000 FFFF
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7.20.5 Effect
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7.21 Real-Time Curves

The real-time curves control is to automatically match and display the real-time curve (trend graph) by writing the

curve buffer data with the 0x84 instruction.

The display area, the coordinates of the central axis and the display scale (enlargement/reduction) can be set by

users.

7.21.1 Instruction Storage Format

L h
Definition engt Description
(bytes)

0x00:H OX5A20 0x00=The latest data is on the far right, and the curve moves from right to left.
Other = The latest data is on the far left, the curve moves from left to right.
0x00:L SP 1 Undefined
The coordinates of the upper left corner of the curve window (Xs, Ys) and the
0x01 Xs, Ys Xe, Ye 8 coordinates of the lower right corner (Xe, Ye)
Curve out of bounds will not be displayed.
0x05 Y_Central 2 The position of the center axis of the curve
0x06 VD Central 2 The curve data _value corres_ppnding to the central axis generally takes half of the
- sum of the maximum and minimum values of the data.
0x07 Color 2 Curve color
0x08 MUL_Y 2 The magnification of the vertical axis, the unit is 1/256, 0x0000-0x7FFF.
0x09:H CHANEL 1 Data source channel, 0x00-0x07
0x09:L Dis HOR 1 Horizontal axis interval, 0x01-OxFF.
0x0A:H Pixel_Scale 1 Curve pixel lattice size (curve line width), 0x00-0x07 corresponds to 1*1 to 8*8.
0x0A:L Reserved 1 Write 0x00
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7.21.2 Software Setting

Open DGUS, click display control — real-time curves, then set the control display area, and configure the curve color,

data source channel, etc. in the setting menu on the right.

If you need to display a thicker curve line, you can place multiple up and down (Y-axis) translation curve variables in
the adjacent position and refer to the same data source to achieve this. That is, press Ctrl+C, Ctrl+V to copy a set of

curve controls.

Click the copied curve box and press up and down keys of the keyboard The more control you copy, the thicker the

curve line.
[Note]The configuration and usage examples with touch controls are as follows.

If the content of vp is stored in sp, combined with incremental adjustment control, adjusting the +0x09 low byte

access address, you can realize automatic scaling of the curve without code.

Also, if combined with drag adjustment control, adjusting +0x05 to modify the Y_Central value, the curve can be

moved up and down without code.

= iuwe d_lz_iilj;\(m; The height of the curve frame,

w a

' Name definition [l

Description The position of the center peint of the Y-axis of the curve display frame. Click the display box with the
pointen(h) mouse and place it at the middle red dot coordinates to view

—_Central ——— R |

VD_Central

The curve data value corresponding to the central axis is generally taken as half of the sum of the maximum
value and the minimum value of the data.
o Example: (1000+0)/2=500
Curve color(0x) (2.
I o v _. Vmax: The most current value of the data; the minimum value of the Vmin data.
. Magnification number =
| of vertical axis 2
Unit 1/256, value range 0=0000-0x7FFF

i scirca chiain Ye: Maximum value of curve data. Vmin: The minimum value of the curve data.

- For example: 78*256/(1000-0)=19.968 (78 to directly view the height value of the display box) here, round
N - down to 19.

0=00-0=07 total 8 channels, such as calling 0x00 channel write 0,
To call channel 0=x03, write 03, call all 8 channels, write 0, 1, 2, 3, 4, 5, 6, 7 for each channel.

Curve line width

The pixel pitch of the first Y-axis data and the second Y-axis data,

W the fine widih of the cune = bold, 0 is the width The larger the interval, the wider the span, the smaller the interval, the narrower the span. Range:
of one pixel point, 1 is a point thickened on the 0=00-0xFF.
upper and lower sides of the curve, and 7 is the
thickest.

From left to right: the curve data is displayed from the machine to the right.
* From right to left: Start from left to right, and after the curve box is filled, the data will be displayed from right
. toleft.
axis value, not a coordinate point. For exam- 5A A5 0D 82 0310 5AA5 0100 0102 0000 03EB8 (Use this instruction to fill the curve frame)
ple, 1000 is just a data value. 5A A5 0D 82 0310 5AA5 0100 0102 0000 01F4 (write this one again, it will be from right to left)

The routine curve display data range: 0-10000
and 1000 indicate that the curve displays the ¥
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7.21.3 Example of Instructions

Status feedback of 8 channel curve buffers (Read-only for users).
Each channel occupies 2 words.

The storage pointer address of the high byre storage curve data (0x0000-0x07FF),
The storage pointer address of the low byre storage curve data (0x0000-0x0800).

Write 0x0000 to the effective Data length of the curve buffer will cause the curve not to be
displayed.

Example:

5A A5 05 82 0301 0000 The curve 0 channel will be cleared, and it will be restored if the value is
rewritten;

5A A5 05 82 0303 0000 Curve 1 channel will be cleared, and it will be restored if the value
0x300-0x30F rewritten;

5A A5 05 82 0305 0000 Curve 2 channel will be cleared, and it will be restored if the value
rewritten;

5A A5 05 82 0307 0000 Curve 3 channel will be cleared, and it will be restored if the value
rewritten;

5A A5 05 82 0309 0000 Curve 4 channel will be cleared, and it will be restored if the value
rewritten;

5A A5 05 82 030B 0000 Curve 5 channel will be cleared, and it will be restored if the value
rewritten;
5A A5 05 82 030D 0000 Curve 6 channel will be cleared, and it will be restored if the value
rewritten;

5A A5 05 82 030F 0000 Curve 7 channel will be cleared, and it will be restored if the value
rewritten;

S

S

S

S

S

S

S

Write start to curve buffer.
D3: D2: 0x5AA5 Start a curve buffer data write operation, and the CPU will clear it after the

0x310-0x311 operation.
D1: The number of data blocks, 0x01-0x08.

DO: undefined, write 0x00.

The data block that needs to be written into the curve buffer, the data is a 16bit unsigned number.
0x312-0x37F A single block of data is defined as a data channel ID (0x00-0x07) + data word length (0x01-Ox6E)
+ data.
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(D 0x00 channel display data 0 and 1000
5A A5 0D 82 0310 5AA5 0100 0002 0000 03E8
O0x5AAS5: Frame header;
0x0D: Data length;
0x82: Write instruction;
0x0310: The curve buffer data writing is started; it is the system variable hardware interface curve fixed address;
O0x5AA5: Start a curve buffer data writing operation, and clear it after the CPU operation;

0x0100: The number of high byte 0x01 curve data blocks, that is, the number of channels occupied; write 0x00 in
case of low byte undefined;

0x0002: High byte 0x00 represents channel 0, low byte 0x02 represents the number of data word lengths. In this
example, it is a two-word data, namely 0x0000, Ox03ES;

0x0000: The data to be displayed O;
0x03ES8: The data to be displayed 1000.

(20x06 channel display data 0 and 1000
5A A5 0D 82 0310 5AA5 0100 0602 03E8 0000

(30x07 channel display data 0 and 1000:
5A A5 0D 82 0310 5AA5 0100 0702 0000 O3E8

(®0x00 and 0x07 channel display data 0 and 1000

5A A5 13 82 0310 5AA5 0200 0002 0000 03E8 0702 0000 03ES8

O0x5AA5: Frame header;

0x0D: Data length;

0x82: Write instruction;

0x0310: The curve buffer data writing is started; it is the system variable hardware interface curve fixed address;
0x5AA5: Start a curve buffer data writing operation, and clear it after the CPU operation;

0x0200: The number of high byte 0x02 curve data blocks, that is, the number of channels occupied; If an instruction
writes 8 channels, this byte needs to be changed to 08; write 0x00 in case of low byte undefined;

0x0002: High byte 0x00 represents channel 0, low byte 0x02 represents the number of data word lengths. In this
example, it is a two-word data, namely 0x0000, Ox03ES;

0x0000: The data to be displayed 0;
0x03E8: The data to be displayed 1000;

0x0702: High byte 0x07 represents channel 7, low byte 0x02 represents the number of data word lengths. In this
example, it is a two-word data, namely 0x0000, Ox03ES;

0x0000: The data to be displayed O;
0x03ES8: The data to be displayed 1000

The channel and data word lengths of the two curves are written separately.
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® Channels 0x06 and 0x07 display two cross curves and display from right to left
Instruction 1: 5A A5 13 82 0310 5AA5 0200 0602 0000 03E8 0702 03E8 0000

Instruction 1 is to form a cross curve, where the maximum and minimum values of the two curves are set opposite,
so that the middle of the curves can be crossed.

The cross curve is actually two different channel curves, so you need to make two curve controls and set different
channels.

Instruction 2: 5A A5 13 82 0310 5AA5 0200 0602 0064 01F4 0702 01F4 0064

On the right-to-left setting screen of the software, it is displayed from left to right at first. When the curve box is filled,
write instruction 2, and then you can see that the curve is displayed from right to left.

©0x00-0x078 channels are all displayed

5A A5 37 82 0310 5AAS5 0800 0002 0000 03E8 0102 0000 03E8 0202 0000 03E8 0302 0000 03E8 0402 0000
03E8 0502 0000 03E8 0602 0000 03E8 0702 0000 03E8

0x00-0x07 Channels Each channel can be refreshed separately in turn to achieve the effect of refreshing different
channel curves at the same time.

T5L DGUS curve 8-channel display, a total of 8 channels, each channel can store 2048 words.

After enabling dynamic curve display, starting from 0x1000, a data buffer is established for each curve according to
2Kwords per channel.

CHO buffer is 0x1000-0x17FF, CH1 buffer is 0x1800-0x1FFF,

CH2 buffer is 0x2000-0x27FF, CH3 buffer is 0x2800-0x2FFF,

CH4 buffer is 0x3000-0x37FF, CH5 buffer is 0x3800-0x3FFF,

CHB6 buffer is 0x4000-0x47FF, CH7 buffer is 0x4800-0x4FFF,

Unused curve buffers can be used as user vp. User can also directly rewrite the curve buffer,
For example, directly rewrite the variable address 5A A5 05 82 1000 0065...

The value of the corresponding channel of the curve will change accordingly.

If the user needs to use 8 channels, the variable addresses and description pointers of other display controls are
used from the range of 0x5000~0xFFFF.

(@ Real-time curves SP usage and example

The SP storage address format of this function and some examples of commonly used access instructions are as
below.
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Instruction (SP of the example is

set to 0x8000)

T5L_DGUSII Application Development Guide

Instruction Effect and Application

0x05

0x06

0x07

0x08

0x09:H

0x09:L

5A A5 05 82 80050064

5A A5 05 82 8006 0064

5A A5 05 82 8007 F800

5A A5 05 82 8008 00F0

5A A5 05 82 80090014

Negative number display

E description
pointer (x)

Y_Central

VD_Central
Curve
color Ly
Vertical axis
Unit 11256 Scope 0x0000-0x7FFF

data source
7]
channel — (0x00-0x07)

Horizontal axi: o
= B ooror
interval

Curve mDvinﬂ
direction &

Change the position of the center axis of the curve (the curve moves up
and down): move it up and down to the y axis100 position.

Change the range of the curve (vertical scaling of the curve): the
curve data value corresponding to the central axis, generally half of
the sum of the maximum and minimum data. For example, here the
instruction is changed to 0x200 range, (corresponding magnification
needs to be modified in the 0x08 pointer address)

The color of the curve display changes to red

Modify the magnification of the vertical axis, the unit is 1/256,
0x0000-0x7FFF. (Need to be used with 0x06 pointer)

Data source channel, 0x00-0x07

Change the horizontal axis interval (curve horizontal scaling): Display
the horizontal axis interval of the 00 channel curve to 0x14 (range
0x01-0xFF).

DWIN
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7.21.4 Effect

" M
(L,

Curvel
I

W

|
Il
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7.22 Basic Graphics
The basic graphics control is to define a "drawing board" function in the display configuration file 14.BIN, and the
specific drawing operation is determined by the content of the variable memory pointed to by *VP.

Users can realize different drawing functions by changing the data in the variable memory.

7.22.1 Instruction Storage Format

Length

Definition Description
(bytes)
0x00 *VP 2 Variable data pointer
The coordinates of the upper left corner and the lower right corner of the
drawing display area; if the drawing exceeds the boundary, it will not be
0x01 Area 8 displayed. only for 0x0001-0x0005, 0x0009, Ox000A, 0x000B instructions
are valid.
0x5A: Drawing instructions using line segments (0x02, 0x03, 0x09, 0x0A
instructions) will use dotted lines or dotted lines to display line segments;
0x05:H Dashed_Line_En 1 . L . . . .
Miscellaneous: Drawing instructions that use line segments display line
segments with solid lines.
The 4 bytes are sequentially formatted with dotted lines (dot-dash):
The number of solid lines in the first segment, the number of dotted lines in
0x05:L Dash_Set 4 the first segment, Fhe n.umber of solid lines in the second segment, and the
number of dotted lines in the second segment.
For example, setting 0x10 0x04 0x10 0x04 will display dashed lines; setting
0x10 0x04 0x02 0x04 will display dotted lines.
0x07 Undefined 13 Reserved 0x00

The description of the variable data format pointed to by the variable data pointer (variable storage space) is

shown in the table.

Address Definition Description
VP CMD Drawing instructions

Max data packet: connection (0x0002), defined as the number of connection
VP+1 Data_Pack_Num_Max
lines (the number of vertices-1);

VP+2 DATA_ Pack Data
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CMD Function Address Length Description
0x00 2 X, y) The coordinate position of dot. The high byte of coordinate x is the
0x0001 Dot judgment condition.
0x02 1 Color Dot color
0x00 1 Color Line color
] » The coordinate of the line vertex0, and the high byte of the x
X
(. ¥)0 | coordinate are the judgment conditions.
0x0002 Line 0403 ) The coordinate of the line vertex1, and the high byte of the x
X
(. ¥)1 | coordinate are the judgment conditions.
The coordinate of the line vertex n, and the high byte of the x
0x01+2*n 2 ) ) »
(% YN | coordinate are the judgment conditions.
0x00 ) The coordinates of the upper left corner of the rectangle and the
X
(X, ¥)s | high byte of the x coordinate are the judgmentconditions.
0x0003 | Rectangular 0x02 2 ) )
(x, y)e | The coordinates of the bottom right corner of the rectangle.
0x04 1 Color | Rectangular color
The coordinates of the upper left corner of the rectangle and the
0x00 2 | (xys . . N
TR Rectangle high byte of the x coordinate are the judgmentconditions.
X
filling 0x02 2 (x, y)e | The coordinates of the bottom right corner of the rectangle.
0x04 1 Color Fill color of the rectangle field.
0x00 2 (%, y)s Center coordinates.
AL clilz 0x02 1 R The radius of the circle.
0x03 1 Color | The arc color.
0x00 1 Pic_ID The ID of the page where the cut image area is located; the high
byte is the judgment condition
Picture yt Jaed
0x0006 | Copy&Paste 0x01 2 (x,¥)s | The coordinates of the upper left corner of the image cuttingarea.
0x03 2 (x, y)e | The coordinates of the lower right corner of the image cutting area.
0x05 2 (X, y) The coordinates of the upper left corner of the area in the current
page that it is cut and pasted to
0x00 2 fo 1) The coordinate position of display area, and the high byte of the x
coordinate is the judgment condition.
0x**07  Icon Display 0x02 Icon ID, the location of the icon library is specified by the high byte of
1 ICON_ID | instruction.
The icon is fixed to not display the backgroundcolor.
0x00 i i
0x0008 | Closed Region 2 (x,y) The coordinates of point.
Filling 0x02 1 Color | The color of filling the rectangle field.
Connect (x0, YO0s) (x0, Y0e) with Color0 color, and the high byte of
Frequency 0x00 1 Color0 (x ) (x ) wi igh byt
0x0009 Spectrum X0 is the judgment condition.
(Vertical
) 0x01 3 X0,Y0s,Y0
line) e
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0x00 1
Line segment
0x000A display 0x00 1
0x00 1
0x00 2
0x000D xOR 0x02 2
0x04 1
0x00 2
0x02 1
0x03 1
Two-color 0x04 1
e bitmap display
0x05 1
0x06 N
0x00 2
0x02 1
0x0011 | Ellipse display
0x03 1
0x04 1
0x00 2
0x02 1
0x03 1
Four-color 0x04 !
0x0012 bitmap e ;
0x06 1
0x07 1
0x08 N

color
color

color

(x, y)s

(x, y)e

Color

(x, y)s

X_Dots

Y _Dots

Color1

Color0

color

(x,y) s

X_Dots
Y_Dots
Color0
Color1

Color2

Color3

Data_Pa
ck

T5L_DGUSII Application Development Guide

Connect (Xs, Ys) (Xe, Ye) with Color, and the high byte of Xs is the
judgment condition.

The coordinates of the upper left corner of the rectangular area,
and the high byte of the x coordinate are the judgmentconditions.
The coordinates of the lower right corner of the rectangularfield.

The color of xOR of the rectangular field, and OxFFFF will be

inverted.

The bitmap displays the coordinates of the upper left corner of the

rectangle, and the high byte of the x-coordinate is the judgment condition.

The number of dots in the x direction of the bitmap
The number of dots in the y direction of the bitmap

"1" bit corresponding display color

The display color corresponding to "0" bit; if you set Color0 and Color1 to
be the same,

Indicates that "0" bit does not need to be displayed, just skip it.

Display data, MSB mode; in order to facilitate users to read and write
data, each line of data must be aligned to a word, that is, the next line of

data always starts from a new data word (Word).

The coordinates of the center of the ellipse, and the high byte of the x

coordinate is the judgment condition.

Long axis length.

Short axis length.

Elliptical arc color.

The upper left coordinates of the displayed bitmap, and the high byte of
the x-coordinate is the judgment condition.
The starting VP address must be even (double-word aligned).

The number of bitmap X-direction pixels, which must be divisible by 16.
The number of bitmap Y-direction pixels.

The display color corresponding to the "00" bit.

The display color corresponding to the "01" bit.

The display color corresponding to the "10" bit.

The display color corresponding to the "11" bit.

Display data in MSB.
Each line of data must be aligned to a double word (16 pixels) for users
to read and write the data.

The value OxFF indicates that the drawing operation is over, and OxFE indicates that the operation is skipped

(ignored).
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7.22.2 Software Setting

Open DGUS, click display control — basic graphics, then set the control display area, and configure parameters in
the right menu, and finally use instructions to realize drawing.

X m b m ' Coordinates of the upper left corner of the display area
(4401 [SEER404 [ '\ Display area width and heig

Name definition [SEE][Sel g1 1[e

Description pointer(Ox) [Z333 v The pointer address is set by default or according to need.
|

Variable address(0x) 21 The variable storage space user can use the address range arbitrarily: 0%1000-0xFFFF.
The basic graphics occupies the corresponding address according to the drawing command. That is, the
non-associated control key addresses need to be spaced apart.

= - — System variable interface address range: 0x0000-0x0FFF (such as page switching address 0x0084)
ool 5A A5 17 82 5440 0006 0001 0000 0021 0027 00A3 0040 0168 0168 FFO0
Drawing instructions using line This instruction is developed from 0x5440 address and occupies a total of 10 variable address spaces
segments: 0x02, 0=03, 0x09, 0x5440-0=5449.
0x0A will use dashed or dotted The next instruction needs to start from 544A. The 0x0006 cut instruction maps the 0x5440 address.

lines to display the line segments 0x0001 cut number maps 0x5441 address, 0x0000 cut page ID maps 0x5442 address.
The mapped address in the instruction will be used as the occupied address.

— Set the dashed (dotted line) __

format

O s

m After checking, 002, 0x03, 009, 0x0A use line drawing commands.
= (1-255) The line segments will be displayed using dashed or dotted lines. The dotted line (dotted line) format is set
— — in the 4 bytes in turn:
= (1-255) The number of solid lines in the first segment, the number of dotted lines in the first segment, the number of
: solid lines in the second segment, and the number of dotted lines in the second segment.
& (1-255) For example, setting 0x10 0x04 0x10 0x04 will display a dotted line;

Setting 010 0x04 0=02 0=04 will display a dotted line.
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7.22.3 Example of Instructions

The following instructions are required to cover the whole area of the page with the basic graphics box.

The following instructions should be tested on the resolution of 720*720. If the resolution is small, it is necessary to
pay attention to whether the coordinate point (360,360) is within the display range, so as to avoid not being

displayed beyond the range.

7.22.4 Set point

Show a red dot

5A A5 OF 82 5440 0001 B8l 0168 0168 F800 FF00
0x5AA5: Frame header;

0x0D Data length;

0x82: Write instruction;

0x5440: VP;

0x0001: The number of points;
0x0168:0168 (360,360) coordinates;
0xF800: Color value;

OxFFOO0 End of drawing operation.

Show two red dots

5A A5 15 82 5440 000100020168 0168 F8000169 0169 F800 FFOO0
O0x5AA5: Frame header;

0x15 Data length;

0x82: Write instruction;

0x5440: VP;

0x0001: Draw point;

0x0001: The number of points;

0x0168 0168: (360,360)coordinates, 0xF800 color value;

OxFFO00: End of drawing operation.
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Show three red dots
5A A5 19 82 5440 000100030168 0168 F8000169 0169 F800016A 016A F800 FFO0
O0x5AA5: Frame header;
0x19 Data length;
0x82: Write instruction;
0x5440: VP;0x0001: Draw point;
0x0003: the number of points;
0x0168 0168: (360,360)coordinates;
OxF800 color value;
0x0169 0169: (361,361)coordinates,
OxF800 color value;
0x016A 016A: (362,362)coordinates,
OxF800 color value;

OxFFO00: End of drawing operation.

7.22.5 End Point Connection
Two points are connected to form a line
5A A5 13 82 5440 00020001F80000FC 0168015E 0168 FF0OO0
O0x5AAS5: Frame header;

0x13 Data length;

0x82: Write instruction;

0x5440: VP;

0x0002: Draw line segment;

0x0001: The number of connections;
0xF800: Color value;

0x00FC 0168: (252,360)coordinates;
0x015E 0168: (350,360)coordinates;
OxFFO0O0: End of drawing operation.

Three points are connected to form lines

5A A5 17 82 5440 00020002F80000FC 0168015E 0168015E 0136 FFOO0
O0x5AAS5: Frame header;

0x17 Data length;

0x82: Write instruction;

0x5440: VP;

0x0002: Draw line segment;

0x0002: The number of connections;

0xF800: Color value;

181



DWIN Technology

¥ Professional, Creditable, Successful

0x00FC 0168: (252,360)coordinates;
0x015E 0168: (350,360)coordinates;
0x015E 0136: (350,310)coordinates;
OxFFOO0 End of drawing operation.

Four points are connected to form lines

T5L_DGUSII Application Development Guide

5A A5 1B 82 5440 00020003F80000FC 0168015E 0168015E 01360190 0136 FFOO

O0x5AAS5: Frame header;

0x1B Data length;

0x82: Write instruction;

0x5440: VP;

0x0002: Draw line segment;

0x0003: The number of connections;
OxF800: Color value;

0x00FC 0168: (252,360)coordinates;
0x015E 0168: (350,360)coordinates;
0x015E 0136: (350,310)coordinates;
0x0190 0136: (350,310)coordinates;
OxFFO00: End of drawing operation.

Five points are connected to form lines

5A A5 1F 82 5440 00020004F80000FC 0168015E 0168015E 01360190 01360190 0168 FFOO

O0x5AA5: Frame header;

O0x1F Data length;

0x82: Write instruction;

0x5440: VP;

0x0002: Draw line segment;

0x0004: The number of connections;
0xF800: Color value;

0x00FC 0168: (252,360)coordinates;
0x015E 0168: (350,360
0x015E 0136: (350,310
0x0190 0136: (350,310)coordinates;
0x0190 0168: (400,360)coordinates;
0xFFO0O0: End of drawing operation.

)coordinates;
)

coordinates;

Six points are connected to form lines

5A A5 23 82 5440 00020005F80000FC 0168015E 0168015E 01360190 01360190 016801C2 0168 FF0O0

Ox5AA5: Frame header;



DWIN Technology
¥ Professional, Creditable, Successful
0x23 Data length;
0x82: Write instruction;
0x5440: VP;
0x0002: Draw line segment;

0x0005: The number of connections;

0xF800: Color value;

0x00FC 0168: (252,360)coordinates;
0x015E 0168: (350,360
0x015E 0136: (350,310
0x0190 0136: (400,310
0x0190 0168: (400,360
0x01C2 0168: (450 360)coordinates;
0xFFO00: End of drawing operation.

( )coordinates;
( )coordinates;

)coordinates;
)

coordinates;

Seven points connected to form lines
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5A A5 27 82 5440 00020006F80000FC 0168015E 0168015E 01360190 01360190 016801C2 016801C2 0136

FFOO

0x5AAS5: Frame header;

0x27 Data length;

0x82: Write instruction;

0x5440: VP;

0x0002: Draw line segment;

0x0006: The number of connections;
0xF800: Color value;

0x00FC 0168: (252,360)coordinates;
0x015E 0168: (350,360
0x015E 0136: (350,310
0x0190 0136: (400,310
0x0190 0168: (400,360
0x01C2 0168: (450 360)coordinates;
0x01C2 0136: (450,310)coordinates;
0xFFO0O0: End of drawing operation.

( )coordinates;
( )coordinates;
coordinates;

coordinates;

)
)

Eight points are connected to form lines

5A A5 2B 82 5440 0002 0007 F800 00FC 0168 015E 0168 015E 0136 0190 0136 0190 0168 01C2 0168 01C2

0136 01F4 0136 FFOO
0x5AA5: Frame header;
0x2B Data length;

0x82: Write instruction;
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0x5440: VP;
0x0002: draw a line segment;
0x0007: The number of connections;
0xF800: Color value;
0x00FC 0168: (252,360)coordinates;
0x015E 0168: (350,360)coordinates;
0x015E 0136: (350,310)
0x0190 0136: (400,310)coordinates;
0x0190 0168: (400,360)
0x01C2 0168: (450 360)coordinates;
0x01C2 0136: (450,310)coordinates;
0x01F4 0136: (500,310)coordinates;
0xFFO0O0: End of drawing operation.

coordinates;

coordinates;

Nine points connected to form lines
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5A A5 2F 82 5440 0002 0008 F800 00FC 0168 015E 0168 015E 0136 0190 0136 0190 0168 01C2 0168 01C2

0136 01F4

013601F4 0168 FFOO

0x5AAS5: Frame header;

0x2F Data length;

0x82: Write instruction;

0x5440: VP;

0x0002: Draw line segment;

0x0008: The number of connections;
0xF800: Color value;

0x00FC 0168: (252,360)coordinates;
0x015E 0168: (350,360)coordinates;
0x015E 0136: (350,310)

0x0190 0136: (400,310
0x0190 0168: (400,360
0x01C2 0168: (450 360)coordinates;
0x01C2 0136: (450,310)coordinates;
0x01F4 0136: (500,310)coordinates;
0x01F4 0168: (500,360)coordinates;
0xFFO0O0: End of drawing operation.

coordinates;
)coordinates;
)

coordinates;

Ten points connected to form lines

5A A5 33 82 5440 0002 0009 F800 00FC 0168 015E 0168 015E 0136 0190 0136 0190 0168 01C2 0168 01C2 0136
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01F4 0168 0226 0168 FF0O0
0x5AA5: Frame header;

0x33 Data length;

0x82: Write instruction;

0x5440: VP;

0x0002: Draw line segment;

0x0009: The number of connections;
0xF800: Color value;

0x00FC 0168: (252,360)coordinates;
0x015E 0168: (350,360)coordinates;
0x015E 0136: (350,310)

0x0190 0136: (400,310)coordinates;
0x0190 0168: (400,360)

coordinates;

coordinates;
0x01C2 0168: (450 360)coordinates;
0x01C2 0136: (450,310)

0x01F4 0136: (500,310)coordinates;
0x01F4 0168: (500,360)coordinates;
0x0226 0168: (550,360)coordinates;
0xFFO0O0: End of drawing operation.

coordinates;

Eleven points are connected to form lines
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5A A5 37 82 5440 0002 000A F800 0O0FC 0168 015E 0168 015E 0136 0190 0136 0190 0168 01C2 0168 01C2

01F4 0168 0226 0168 0226 0136 FF0OO0
0x5AA5: Frame header;

0x37 Data length;

0x82: Write instruction;

0x5440: VP;

0x0002: Draw line segment;

0x000A: The number of connections;
0xF800: Color value;

0x00FC 0168: (252,360)coordinates;
0x015E 0168: (350,360
0x015E 0136: (350,310
0x0190 0136: (400,310
0x0190 0168: (400,360
0x01C2 0168: (450 360)coordinates;
0x01C2 0136: (450,310)

0x01F4 0136: (500,310)coordinates;
0x01F4 0168: (500,360)coordinates;

( )coordinates;
( )coordinates;

)coordinates;
)

coordinates;

coordinates;
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0x0226 0168: (550,360)coordinates;
0x0226 0136: (550,310)coordinates;
OxFFO0O0: End of drawing operation.

7.22.6 Rectangle
Show a rectangle

5A A5 13 82 5440 0003 0001 011E 012C 01AA 018C F800 FF00
Ox5AAS5: Frame header;

0x13 Data length;

0x82: Write instruction;

0x5440: VP;

0x0003: Draw rectangle;

0x0001: draw one rectangle;

0x011E 012C: (286, 300) upper left coordinate;
0x01AA 018C: (426, 396) lower right coordinate;
0xF800: Color;

0xFFO0O0: The drawing operation has ended.

Show two rectangles
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5A A5 1D 82 5440 0003 0002 011E 012C 01AA 018C F800 01AB 018D 01E6 01E6 F800 FF0OO

O0x5AA5: Frame header;

0x1D Data length;

0x82: Write instruction;

0x5440: VP;

0x0003: Draw rectangle;

0x0002: Draw two rectangles;

0x011E 012C: (286, 300) upper left coordinate;
0x01AA 018C: (426, 396) lower right coordinates;
0xF800: Color;

0x01AB 018D: (427, 397) upper left coordinate;
0x01E6 01EG6: (486,486) lower right coordinate;
0xF800: Color;

OxFFO0O0: The drawing operation has ended.

Show three rectangles

5A A5 27 82 5440 0003 0003 011E 012C 01AA 018C F800 01AB 018D 01E6 01E6 F800 01E6 01E6 0162 022C

F800 FF0O0

O0x5AA5: Frame header;
0x27 Data length;

0x82: Write instruction;
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0x5440: VP;

0x0003: Draw rectangle;

0x0003: Draw three rectangles;

0x011E 012C: (286, 300) upper left coordinate;
0x01AA 018C: (426,96) lower right coordinate;
0xF800: Color;

0x01AB 018D: (426,96) upper left coordinate;
0x01E6 01E6: (486,486) upper right coordinate;
0xF800: Color;

0x01E6 01E6: (486,486) upper left coordinate;
0x0162 022C: (354,556) lower right coordinate;
0xF800: Color;

FFOO: The drawing operation ends.

7.22.7 Rectangle Fill

Fill a rectangle

5A A5 13 82 5440 0004 0001 011E 012C 01AA 018C F800 FF00
O0x5AA5: Frame header;

0x13 Data length;

0x82: Write instruction;

0x5440: VP;

0x0004: Fill rectangle;

0x0001: Fill one rectangle;

0x011E 012C: (286, 300) upper left coordinate;
0x01AA 018C: (426, 396) lower right coordinate;
0xF800: Color;

0xFFO0O0: The drawing operation has ended.

Fill two rectangles
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5A A5 1D 82 5440 0004 0002 011E 012C 01AA 018C F800 01AB 018D 01E6 01E6 F800 FF0OO0

O0x5AA5: Frame header;
0x1D Data length;
0x82: Write instruction;
0x5440: VP;

0x0004: Fill rectangle;

0x0002: Fill two rectangles;
0x011E 012C (286,00) upper left coordinate;
0x01AA 018C (426, 96) lower right coordinate;
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0xF800: Color;

0x01AB 018D (427,97) upper left coordinate;
0x01E6 01EG6 (486,486) lower right coordinate;
0xF800: Color;

0xFFO0O0: The drawing operation ends.

Fill three rectangles

5A A5 27 82 5440 0004 0003 011E 012C 01AA 018C F800 01AB 018D 01E6 01E6 F800 01E6 01E6 0221 022C
F800 FF0O0

Ox5AAS5: Frame header;

0x27 Data length;

0x82: Write instruction;

0x5440: VP;

0x0004: Fill rectangle;

0x0003: Fill three rectangles;

0x011E 012C (286,00) upper left coordinate;
0x01AA 018C (426,396) lower right coordinate;
0xF800: Color;

0x01AB 018D (427,97) upper left coordinate;
0x01E6 01EG6 (486,486) lower right coordinate,
0xF800: Color;

0x01E6 01E6 (486,486) upper left coordinate;
0x0221 022C (545,556) lower right coordinate;
0xF800: Color;

0xFFO0O0: The drawing operation has ended.

When filling, the coordinates of the lower right corner are larger than the coordinates of the upper left corner.
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7.22.8 Image Copy and Paste

This instruction is frequently used and can be used for the clipping display of the progress bar.
5A A5 17 82 5440 0006 0001 0000 0021 002700A3 0040 0168 0168 FF0O0

O0x5AA5: Frame header;

0x17 Data length;

0x82: Write instruction;

0x5440: VP;

0x0001: Cut a region;

0x0021 0027 (33, 39): Top left coordinates of page O,

0x00A3 0040 (163,64): Bottom right coordinates of page 0;
0x0168 0168 (360,360): Paste to the current page coordinates;
0xFFOO Drawing operation ended.

7.22.9 Icon Display

Displays icon No. 01 in the No. 48 icon library.

5A A5 OF 82 5440 3007 0001 0168 0168 0001 FF0O
Ox5AAS5: Frame header;

O0xOF Data length;

0x82: Write instruction;

0x5440: VP;

0x30: Icon library No. 48;

0x07: 07 icon Write instruction;

0x0001: display an icon;

0x0168 0x0168: The starting display coordinates of the upper left corner of the icon (360, 360);
0x0001: Icon No. 1 in the No. 48 icon library.
OxFFO00: Terminator

Displays icon No. 02 from the icon library No. 48.

5A A5 OF 82 5440 3007 0001 0168 0168 0002 FF0O0

Ox5AAS5: Frame header;

O0xOF Data length;

0x82: Write instruction;

0x5440: VP;

0x30: Icon library No. 48;

0x07: 07 icon Write instruction;

0x0001: Display an icon;

0x0168 0x0168: The starting display coordinates of the upper left corner of the icon (360, 360);
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0x0002: Icon No. 2 in the No. 48 icon library.
OxFFO0O: Terminator

7.22.10 Enclosed Area Filling

Fill a circle

It is necessary to make two basic graphic display boxes and set two different variable addresses, such as one
variable address is set to 0x5440, the other is set to 0x5540, and the background image should be solid color,
otherwise it cannot be filled normally.

Step 1: The 0x5440 address displays a circle:

5A A5 11 82 5440 0005 0001 0168 0168 0040 F800 FF0OO

O0x5AAS5: Frame header;

0x11 Data length;

0x82: Write instruction;

0x5440: VP;

0x0005 Draw circle;

0x0001 Draws one circle;

0x0168, 0x0168: Circular coordinates (360,360);

0x0040 radius, in pixels;

OxF800 red;

OxFFOO0 terminator.

Step 2: 5A A5 OF 82 5540 0008 0001 0168 0168 F800 FF0O

7.22.11 Spectrum Display
Show a spectrum

5A A5 11 82 5440 0009 0001 F800 0168 0168 0190 FF0O0
O0x5AAS5: Frame header;

0x11 Data length;

0x82: Write instruction;

0x5440: VP;

0x0009 Spectrum display;

0x0001 shows a spectrum;
0xF800: Color;

0x0168x0 coordinates,

0x0168 YOs start coordinate;
0x0190 YOe end coordinate;
OxFFOO0 Drawing operation ended.
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5A A5 19 82 5440 0009 0002 F800 0168 0168 0190 F800 0190 0168 01C2 FF0O0
O0x5AA5: Frame header;
0x11 Data length;
0x82: Write instruction;
0x5440: VP;
0x0009: Spectrum display;
0x0002: Shows two spectrums;
0xF800: Color; 0x0168 (360) x0 coordinates,
0x0168 (360) YOs start coordinates;
0x0190 (400) YOe end coordinates;
0xF800: Color; 0x0190 (400) x1 coordinates;
0x0168 (360) Y1s start coordinates;
0x01C2 (450) Y1e end coordinates;
0xFFOO Drawing operation ended.

Display three spectrums

5A A5 21 82 5440 0009 0003 F800 0168 0168 0190 F800 0190 0168 01C2 F800 01C2 0168 01F4 FF0O0
O0x5AA5: Frame header;

0x11 Data length;

0x82: Write instruction;

0x5440: VP;

0x0009: Spectrum display;

0x0003: Shows three spectrums;
0xF800: Color;

0x0168 (360) x0 coordinates,
0x0168 (360) YOs start coordinates;
0x0190 (400) YOe end coordinates;
0xF800: Color;

0x0190 (400) x1 coordinates;
0x0168 (360) Y1s start coordinates;
0x01C2 (450) Y1e end coordinates;
0xF800: Color;

0x01C2 (450) x2 coordinates;
0x0168 (360) Y2s start coordinates;
0x01F4 (500) Y2e end coordinates;
0xFFOO Drawing operation ended.
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Displays four spectrums

5A A5 29 82 5440 0009 0004 F800 0168 0168 0190 F800 0190 0168 01C2 F800 01C2 0168 01F4 F800 01F4 0168

020D FF0O0

5A A5 Frame header;

0x11 Data length;

0x82: Write instruction;

0x5440: VP;

0x0009 spectrum display;

0x0004 displays four spectrums;

0xF800: Color;

0x0168 (360) x0 coordinates,

0x0168 (360) YOs start coordinates;

0x0190 (400) YOe end coordinates;

0xF800: Color;

0x0190 (400) x1 coordinates;

0x0168 (360) Y1s start coordinates;

0x01C2 (450) Y1e end coordinates;

0xF800: Color;

0x01C2 (450) x2 coordinates;

0x0168 (360) Y2s start coordinates;

0x01F4 (500) Y2e end coordinates;

0xF800: Color;

0x01F4 (500) x3 coordinates;

0x0168 (360) Y3s start coordinates;

0x020D (525) Y3e end coordinates;

OxFFOO0 Drawing operation ended.

Display five spectrums

5A A5 31 82 5440 0009 0005 F800 0168 0168 0190 F800 0190 0168 01C2 F800 01C2 0168 01F4 F800 01F4 0168
020D

F800 0226 0168 0226 FF0O0
O0x5AAS5: Frame header;

0x11 Data length;

0x82: Write instruction;

0x5440: VP;

0x0009: Spectrum display;
0x0005: Displays five spectrums;
0xF800: Color;
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0x0168 (360) x0 coordinates,
0x0168 (360) YOs start coordinates;
0x0190 (400) YOe end coordinates;
0xF800: Color;
0x0190 (400) x1 coordinates;
0x0168 (360) Y1s start coordinates;
0x01C2 (450) Y1e end coordinates;
0xF800: Color;
0x01C2 (450) x2 coordinates;
0x0168 (360) Y2s start coordinates;
0x01F4 (500) Y2e end coordinates;
0xF800: Color;
0x01F4 (500) x3 coordinates;
0x0168 (360) Y3s start coordinates;
0x020D (525) Y3e end coordinates;
0xF800: Color;
0x0226 (550) x4 coordinates;
0x0168 (360) Y4s start coordinates;
0x0226 (550) Y4e end coordinates;
OxFFOO0 End drawing operation

Y0s YOe settings cannot be the same.

7.22.12 Line Segment Display

Show a line segment

5A A5 13 82 5440 000A 0001 F800 0168 0168 0190 0168 FF0O0

Ox5AAS5: Frame header;

0x11 Data length;

0x82: Write instruction;

0x5440: VP;

0x000A Draw line segment;

0x0001 Draws a line segment;
0xF800: Color;

0x0168 0168 (360,360) coordinates;
0x0190 0168 (400,360) coordinates;
OxFFOO0 End drawing operation
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Show two line segments
5A A5 1D 82 5440 000A 0002 F800 0168 0168 0190 0168 F800 0168 0190 01C2 0190 FFOO0
O0x5AA5: Frame header;
0x11 Data length;
0x82: Write instruction;
0x5440: VP;
0x000A Draw line segment;
0x0002 Draws two line segments;
0xF800: Color;
0x0168 0168 (360,360) coordinates;
0x0190 0168 (400,360) coordinates;
0xF800: Color;
0x0168 0190 (360,400) coordinates;
0x01C2 0190 (450,400) coordinates;
OxFFOO0 End drawing operation

Show three line segments

5A A5 27 82 5440 000A 0003 F800 0168 0168 0190 0168 F800 0168 0190 01C2 0190 F800 0168 01C2 01F4
01C2 FF00

O0x5AA5: Frame header;

0x11 Data length;

0x82: Write instruction;

0x5440: VP;

0x000A Draw line segment;

0x0003 Draw three line segments;
0xF800: Color;

0x0168 0168 (360,360) coordinates;
0x0190 0168 (400,360) coordinates;
0xF800: Color;

0x0168 0190 (360,400) coordinates;
0x01C2 0190 (450,400) coordinates;
0xF800: Color;

0x0168 01C2 (360,450) coordinates;
0x01F4 01C2 (500,450) coordinates;
OxFFOO0 End drawing operation

Show four line segments
5A A5 31 82 5440 000A 0004 F800 0168 0168 0190 0168 F800 0168 0190 01C2 0190 F800 0168 01C2 01F4

01C2 F800
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0168 01F4 0226 01F4 FF0O0
O0x5AA5: Frame header;

0x11 Data length;

0x82: Write instruction;

0x5440: VP;

0x000A Draw line segment;

0x0004 Draw four line segments;
0xF800: Color;

0x0168 0168 (360,360) coordinates;
0x0190 0168 (400,360) coordinates;
0xF800: Color;

0x0168 0190 (360,400) coordinates;
0x01C2 0190 (450,400) coordinates;
0xF800: Color;

0x0168 01C2 (360,450) coordinates;
0x01F4 01C2 (500,450) coordinates;
0xF800: Color;

0x0168 01F4 (360,500) coordinates;
0x0226 01F4 (550,500) coordinates;
OxFFOO0 End drawing operation

Step 2: Based on the 0x5540 address, fill the circular enclosed area with the center of the circle as the seed point:
5A A5 OF 82 5540 0008 0001 0168 0168 F800 FF0OO0

O0x5AA5: Frame header;

O0xOF Data length;

0x82: Write instruction;

0x5440: VP;

0x0008 Fill instruction;

0x0001 Fill the enclosed area;

0x0168, 0x0168 The coordinates of the seed point of the circular enclosed area (360,360);
0xF800 Red;

OxFFOO Terminator.
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7.22.13 Rectangular Field XOR Highlighting Inverse Color Display
Rectangular field XOR, highlight and inverse color display once
5A A5 13 82 5440 000D 0001 0168 0168 0190 0190 F800 FF0O0
O0x5AAS5: Frame header;
0x13 Data length;
0x82: Write instruction;
0x5440: VP;
0x000D Rectangle XOR;
0x0001 XOR the rectangular field once;
0x0168 0168 (360,360) coordinates;
0x0190 0190 (400,400) coordinates;
0xF800: Color;
0xFFOO Drawing operation ended.

Rectangular field XOR, highlight and invert twice
5A A5 1D 82 5440 000D 0002 0168 0168 0190 0190 F800 0190 0190 01C2 01C2 F800 FF00
O0x5AAS5: Frame header;

0x1D Data length;

0x82: Write instruction;

0x5440: VP;

0x000D Rectangle XOR;

0x0002Rectangular XOR twice;

0x0168 0168 (360, 360) coordinates;

0x0190 0190 (400, 400) coordinates;

0xF800 colors;

0x0190 0190 (400, 400) coordinates;

0x01C2 01C2 (450, 450) coordinates;

0xF800 colors;

OxFFOO0 Drawing operation ended.

Rectangular field XOR, highlight and inverse color display three times

5A A5 27 82 5440 000D 0003 0168 0168 0190 0190 F800 0190 0190 01C2 01C2 F800 01C2 01C2 01F4 01F4
F800 FF0O0

O0x5AAS5: Frame header;

0x1D Data length;

0x82: Write instruction;

0x9010 VP;

0x000D rectangle XOR;

0x0003 rectangular field XOR three times;
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0x0168 0168 (360, 360) coordinates;
0x0190 0190 (400, 400) coordinates;
O0xF800 colors;
0x0190 0190 (400, 400) coordinates;
0x01C2 01C2 (450, 450) coordinates;
0xF800 colors;
0x01C2 01C2 (450,450) coordinates;
0x01F4 01F4 (500,500) coordinates;
0xF800 colors;
0xFFOO Drawing operation ended.
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7.22.14 Two-Color Bitmap Display

(1) Function

Two-color bitmap can be used for special characters or graphics display.

Generally, special characters or graphics usually use icon or the background image ,here mainly for your

understanding of the function.

(2) Explanation

(1) X, Y: the bitmap displays the coordinates of the upper left corner of the rectangular field. The height of the X
coordinate is the judgment condition, and the starting position of the character area is displayed.

@X_Dots, Y_Dots: the number of lattice arrays in X and Y directions;

(3) Display color corresponding to "1" bit: foreground color;

(@) Display color corresponding to "0" bit: background color;

(5) Display data: directly use modulus data.

The bitmap shows the coordinates of the upper left corner of the rectangular field. The

0x00 (x y)s height of the x coordinate is byte as the judgment condition.

0x02 X Dots Number of bitmap X- direction lattice

Number of bitmap Y- direction lattice
0x03 Y _Dots

Tw o-color 0X04 Color1 Display color corresponding to "1" bit
W =

bjtmap The display color corresponding to "0" bit; If Color0 is set to the same as Color1, "0" bit
display  0x05  Colord g

Display data, MSB mode; To make it easy for users to read and write data, each line of
0x06 Date Pack data must be aligned to a Word, that is, the next line of data always starts with a new
data Word (Word).
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The bitmap shows the
eft corner o

character region;
The display color
or

to the "0" bit:
e the character

Basic graphics two-color bitmap display

Bitmap Character Description

(3) the character "8" dot matrix module program

Website: https://www.zhetao.com/fontarray.html

(4) Instruction examples

(D Display character graphic "8" in the range of 15*15 dot matrix

T5L_DGUSII Application Development Guide

Tx: 5A A5 35 82 5440 000E 0001 0168 0168 000F 000F F800 07E0 0000 0000 0000 3C00 4200 4200 4200 2400

1800 2400

4200 4200 4200 3C00 0000 0000 FF0OO
Ox5AAS5: Frame header;

0x35: Data length 53 bytes.

0x82: Write instruction;

0x5440: VP;

0x000E:Two-color bitmap instruction;
0x0001: Write a character;

0x0168, 0x0168: The upper left coordinates of the character;
0x000F, 0x000F:The number of dots in the character display area;

0xF800: Color1 character color;

0x07EOQ: Color0 character background color;

0x0000 0000 0000 3C00 4200 4200 2400 1800 2400 4200 4200 4200 4200 4200 4200 3C00 0000 0000:

OxFFO0O0: End character.

@) Display character graphic "'C" within the range of 15*15 dot matrix

Tx: 5A A5 35 82 5440 000E 0001 0168 0168 000F O0OOF F800 07E0 6000 91F4 960C 6C04 0804 1800 1800 1800

1800 1800 1800 1800 1800 1800 1800 0800 0C04 0608 01F0 0000 FFOO
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7.22.15 Four-Color Bitmap Display

Each pixel point is represented by 2 bits of a color, 00/11 combined into a total of 4 numbers 00, 01, 10, 11, which
can correspond to 4 colors respectively, and then convert the 32bit data of the double word into hexadecimal data,
which is the data to be sent.

The number of pixel matrix in the bitmap area must be a multiple of 16, otherwise it will not be displayed.
Application data can be refreshed to show different graphics as needed. Users can also use multiple display

controls of different vp to make all kinds of effects.

(1) Instruction storage format

The upper left coordinates of the displayed bitmap, and the high byte of
0x00 2 (x,y) s| the x-coordinate is the judgment condition.
The starting VP address must be even (double-word aligned).

0x02 1 X_Dots | The number of bitmap X-direction pixels, which must be divisible by 16.
0x03 1 Y_Dots | The number of bitmap Y-direction pixels.
0x04 1 Color0 | The display color corresponding to the "00" bit.
0x0012 Fogr-color
bitmap 0x05 1 Color1 | The display color corresponding to the "01" bit.
0x06 1 Color2 | The display color corresponding to the "10" bit.
0x07 1 Color3 | The display color corresponding to the "11" bit.

Display data in MSB.
Each line of data must be aligned to a double word (16 pixels) for users
to read and write the data.

Data_Pa

0x08 N ok

(2) Instruction examples

Take 16*16 pixel matrix as an example to display 4-color bitmap basic graphics, the graphic pattern to be displayed
is as follows.

Tx: 5A A5 59 82 5440 0012 0001 0168 0168 0010 0010 FFFF F800 07E0 0000 0000 0000 0000 0000 0000 0000 0000 0000

O0OFF AAQO0 OOFF AAO0 O0FF AAOO OOFF AAO0 0055 FF00 0055 FF00 0055 FFO0 0055 FFOO 0000 0000 0000 0000 0000 0000 0000
0000 FFOO

Meaning:

Ox5A A5: frame header.

0x59: 89 bytes of data length.

0x82: write instruction.

0x5440: vp.

0x0012: four-color bitmap.

0x0001: number of graphics.

0x0168 0x0168: the upper left coordinates of the displayed bitmap

0x0010 0x0010: the number of bitmap X- and Y-direction pixels, must be divisible by 16, e.g. 0x10 for 16 pixels,
0x20 for 32 pixels, otherwise it will not be displayed.

OxFFFF: white, color 0; set the display color corresponding to the "00" bit.

0xF800: red, color 1; set the display color corresponding to "01" bit.

0xQ7EOQ: green, color 2; set the display color corresponding to "10" bit.
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0x0000: black, color 3; set the display color corresponding to the "11" bit.
0x0000 0000: line 1 double word data.
0x0000 0000: line 2 double-word data.
0x0000 0000: line 3 double-word data.
0x0000 0000: line 4 double-word data.
O0x00FF AAOQO: line 5 double-word data.
O0x00FF AAOQO: line 6 double-word data.
O0x00FF AAOQO: line 7 double-word data.
Ox00FF AAOQO: line 8 double-word data.
0x0055 FFO0O: line 9 double-word data.
0x0055 FFOO: line 10 double-word data.
0x0055 FFO0O: line 11 double-word data.
0x0055 FFOO: line 12 double-word data.
0x0000 0000: line 13 double-word data.
0x0000 0000: line 14 double-word data.
0x0000 0000: line 15 double-word data.
0x0000 0000: line 16 double-word data.
OxFFO0O0: terminator.

(3) Data description

Color0 | The display color corresponding to the "00" bit.

Color1 | The display color corresponding to the "01" bit.

Color2 | The display color corresponding to the "10" bit.

Color3 | The display color corresponding to the "11" bit.

Each pixel point is represented by 2 bits of a color, 00/11 combined into a total of 4 numbers 00, 01, 10, 11, which
can correspond to 4 colors respectively, and then convert the 32bit data of the double word into hexadecimal data,

which is the data to be sent.

201



m DWIN Technology
Professional, Creditable, Successful

The following figure shows the 16*16 pixel area.

Set "00" bit corresponds to white

a
Set "01" bit corresponds to red
]
Set "10" bit corresponds to green
5}
Set "11" bit corresponds to black
|

Binary data of

3 4 5 6 7
00 00 00 00 00

(4) Effect

10

1"

12

13

14

15

00
00
00

00

00 00 00 00 00
00 00 00 00 OO
00 00 00 00 0O

00 00 00 00 0O

T5L_DGUSII Application Development Guide

double words

8 9 10 11 12
00 00 00 00 QO

14
00

15
00

Hexadecimal data

0000 0000
0000 0000
0000 0000
0000 0000
00FF AAQO
00FF AAQO
00FF AAQO

00FF AAQOQ

00 00 00 00 OO
00 00 00 00 0O
00 00 00 00 0O

00 00 00 00 QO

00
00
00

00

00

00

00

00

)
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7.22.16 Ellipse Display
Ellipse display + fill (the ellipse function needs to use the Ul kernel of V41_Increase Ellipse Display_20210802).

For ellipse display example, set VP of basic graphic display control to 0x5440. It is the same for the ellipse filling.

Filling closed area requires the background image to be a solid color, otherwise the filling will display abnormally.

Step 1: Display an Ellipse

5A A5 13 82 5440 0011 0001 0168 0168 0032 0016 F800 FFOO
O0x5AAS5: Frame header;

0x13: Data length;

0x82: Write instruction;

0x5440: VP;

0x0011: Draw ellipse instruction;

0x0001: Draw an ellipse;

0x0168 0168: The coordinates of the ellipse center;
0x0032: The diameter of the major axis of the ellipse;
0x0016: The diameter of the minor axis of the ellipse;
0xF800: Arc color;

OxFFO00: Terminator.

Step 2: Ellipse Fill

5A A5 OF 82 5540 0008 0001 0168 0168 07FF FF0O
O0x5AA5: Frame header;

O0xOF: Data length;

0x82: Write instruction;

0x5440: VP;

0x0008: Fill instruction;

0x0001: Fill the closed area;

0x0168 0168: The coordinates of the ellipse center;
OxF800: Fill color;

OxFFO0O0: Terminator.
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7.23 Zone Scrolling
The zone scrolling control is to move the contents of the specified area around, and the moving direction can be set.
It can be used to simply realize dynamic running effects such as flow charts and progress bars on the screen.

The VP is handled by the underlying system, and the user does not need to set it.

7.23.1 Instruction Storage Format

Length
Definition Description
(bytes)

0x00 A word variable to hold the panning data. Not available to the user.
0x01 (X, y)s 4 The coordinates of the upper left corner of the moving area.
0x02 (x,y)e 2 The coordinates of the upper right corner of the moving area.
0x05 Dis_Move 2 Move speed.

0x06_H Mode_Move 2 Shift left 0x01=Shift right 0x02=Shift up 0x03=Shift down.

7.23.2 Software Setting

Zone Scrolling
X ke Y L Coordinates of the upper left corner of the display area

w m H = [y Display area width and height

Name definition Py RTe o] [[T[s]
Description pointer(0x) g3 V The pointer address is set by default or according to need.

— Scroll speed

e Set the moving distance of the selected area in a single cycle, that is, the number of pixels.

Move method i y The mode of moving up, down, left, and right of the frame selection area.

The variable is occupied by the system and should not be used by the user.
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7.24 QR Code

The QR code control is to display the designated QR code on the screen according to the designated content.

7.24.1 Instruction Storage Format

Length
Definition Description
(bytes)

Variable pointer.
0x00 VP 2 The content of the QR code is up to 458Bytes, and 0x0000 or OxFFFF is the
terminator.

The coordinate position of the upper left corner displayed by the QR code.

0x01 (%, y) 4 There are two types of QR code graphics: 45*45 unit pixels (data less than 155
bytes) and 73*73 unit pixels (data less than 459Bytes).

0x03 Unit_Pixels 2 The physical pixel lattice size occupied by each QR code unit pixel, 0x01-0x07.
Set Unit_Pixels=4, then each unit pixel will be displayed as 4*4 lattice size.

0x05:H Fix_Mode 1 0x01: Fixed as 73*73 unit pixel format QR code.
The rest: automatically match the QR code size according to the Data length.

Reserved 1 Undefined, write 0x00.

7.24.2 Software Setting
Open DGUS, click display control - QR code, then set the control display area, and configure VP, the physical pixel

size occupied by each QR code unit pixel, etc.

X k] Y & V Coordinates of the upper left corner of the display area
Wm H m I Display area width and height

Description pointer(Ox) {Z333 V The pointer address is set by default or according to need.

W The variable storage space user can use the address range arbitrarily: 0x1000-0xFFFF.
Variable address(0x) G221 The maximum display of the QR code is 259 (Word). That is, the non-associated control key addresses need
to be spaced apart.
System variable interface address range: 0x0000-0=x0FFF (such as page switching address 0x0084)

N J The size of the physical pixel dot matrix occupied by each two-dimensional code list without pixels, range:
Unit_Pixels - 0x01-0x07. Set Unit_Pixels=4
Then each unit pixel will be displayed as a 4*4 dot matrix size.
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7.24.3 Example of Instructions

Send an instruction to display the URL http://www.dwin.com.cn/ QR code.

5A A5 1C 82 5240 68 74 74 70 3A 2F 2F 77 77 77 2E 64 77 69 6E 2E 63 6F 6D 2E 63 6E 2F FFFF
O0x5AA5: Frame header;

0x1C: Data length;

0x82: Write instruction;

0x5240: VP;

0x68 74 74 70 3A 2F 2F 77 77 77 2E 64 77 69 6E 2E 63 6F 6D 2E 63 6E 2F : the ASCII code of the URL;
OxFFF: Terminator.

If the size of the QR code needs to be fixed, You can set SP to 0x8000, offset 5 bits from SP.

Then write 0x01 to 0.8005 to fix the size of QR code.
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7.25 Brightness

The brightness control is used to adjust the display brightness of the specified display area, and is used to highlight
or fade the background display.

The difference between this control and the backlight adjustment system variable interface is that the backlight is to

adjust the brightness of the whole screen.

7.25.1 Instruction Storage Format

Length
Definition Description
(byt es)

0x00 Upper-left coordinates of the Icons todisplay.
0x01 (Xs, Ys) 4 Specifies the coordinates of the upper left corner of the area.
0x03 (Xe, Ye) 4 Specifies the coordinates of the upper right corner of the area.

Reserved 18 Undefined, write 0x00 .

7.25.2 Software Setting
B Y

Name definition [Slilslilil-:3]
The pointer address is set by default or according to need.

Description pointer(Ox){Fg3 ¥ The variable storage space user can use the address range arbitrarily: 0x1000-0xFFFF.
Area brightness adjustment occupies 1 address. That is, the non-associated control key addresses need to
Variable address(0x) ¥kl

be spaced apart.
System variable interface address range: 0x0000-0=0FFF (such as page switching address 0x0084)

7.25.3 Examples of Instruction
5A A5 05 82 5432 0032

O0x5AAS5: Frame header;

0x05: Data length;

0x82: Write instruction;

0x5432 VP;

0x0032 Brightness value. (Range 0x00-0x64, 100-level brightness adjustment)
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7.26 Data Transmit

After the page is switched, the predefined data is transferred to the variable or UART once.

7.26.1 Instruction Storage Format

SP
Address Definition DR B Description
offset (byte)
0x00 0x5A30 2
Variable description pointer, OXFFFF means loaded by the configuration
0x02 *SP 2 file.
0x04 0x000D 2
The target pointer for data transfer.
When the variable is valid for the first time on the current page, the data
0x06 0x00 /P 2 is written to the pointer pointed to by VP according to the following
format.
Variable memory space:
PAGE_ID + predefined 22 bytes data
Each variable occupies 12 words of space.
Select whether to actively upload the variable data to the user when the
variable is first started on the current page
0x08 0x01:H ALTO_COM 1 Serial port:
- OxFF = upload (each page can only have 1 upload variable), the rest =
no upload.
0x09 0x01:L Reserved 1 Write 0x00
0x0A 0x06 Predefined data 22 The max length of data preset by the user is 22 bytes.

7.26.2 Software Setting

T —— | _
x I v The coordinates of the upper left corner of the display area

w '+ H Bl —SHoeking Display area width and height

Name cetton ST

Default or set pointer address as needed.

Description pointer [
The vanable storage space user arbitrarily uses the address range: Ox1000-0xEFFF.

\/ariahie addre At most 11 address spaces are occupied, and the non-associated key addresses

55 need to be spaced apart.

Whether the data is uploaded ‘[wher} éﬁ%e! %amter of data transfer, when the variable is valid for the first time on the

tathe serial port Write data to the variable memory space pointad o by VP in the following format:
PAGE_|D + predefined 22-byte data occupies 12 words space for each variable.

_ : Choosa whether to automatically send the variable data to the user serial port when

the variable is started for the first ime on the curmment page:

Predefined data: OxFF = upload (each page can only have one upload variable), the rest = no upload,

Tha longest 22-byte data preset by the user
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7.27 Video

7.27.1 Instruction Storage Format

Address Definition pataiepaty Description
(byte)
2

0x00 0x5A31
0x02 *SP 2 Parameter pointer. OXFFFF means loaded by the configuration file.
0x04 0x0008 2

Variable data pointer, must be even, occupies 12 bytes.

User control interface, double word, VP and VP+1 position are defined
0x06 as follows.

D3: 0x5A means digital video playback is on, otherwise it is off.

D2: Playback status control, DGUS will clear after processing.

0x01=Stop, the screen stays at the first frame.

0x02=Pause/resume playback.

0x03=Playback from the specified position (position is determined by

0x00 *VP 12 D1:D0).
D1:D0: Playback start position in seconds, valid only when D2=0x03.

Status feedback interface, two double words, VP+2 to VP+5 positions,
user can only read.

D7: Current playback status feedback, 0x00=Stop, 0x01=Playing.
D6:D4: Undefined.

D3:D2 Total video length, 0x0000-0xFFFF, in seconds.

D1:DO0 Current playing video position, 0x0000-0xFFFF in seconds.
The coordinates of the upper left corner of the video display window

0x08 0x01 (x¥) 4 on the screen.

0x0C 0x03 Wide_X 2 The width of the video display window on the screen.

OX0E 0x04 Wide_Y 2 The height of the video display window on the screen.

0x10 0x05:H FPS_Video 1 Frame rate of video playback (frames/sec)
Digital video category.

0x11 0x05:L Type_Video 1 0x00: Digital video for the combination of ICL files and WAE files.
Other: undefined.

0x12 0x06 File_ID_ICL 2 ID of the ICL file where the video picture is stored, 0x0000-OxFFFF.
The WAE file ID where the audio is stored, 0x0000-OxFFFF.

0x14 0x07 File_ID_WAE 2 The audio is in 32KHz sampled WAV format and is saved in 0x00 of
the file.

0X16 0x08:H Reserved 10 Undefined
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7.27.2 Software Setting

EER v Upper left coordinates of the control
X Y =

_ Width and height of the control
w 4 H

¥ Variable storage space range available to users: 0X1000-0XFFFF.Digital video playback occupies
6 addresses, i.e. the addresses of non-associated controls need to be spaced 6. System variable
VP(0x) 5000 =

interface address range:0X0000-0X0FFF(e.g. page swich address 0X84)

SP(0x) FFFF SP start address, combined. Combining the offset address can dynamically modify the

control properties, which can generally be set by default.

pazg: 30

HFREE:

ICL, WAE{RS

ICL3ZfEID: |36 The ICL file and the WAE file together occupy 16MB of memory space. E.g.,
the size of 36.ICL file in DEMO is 4.28MB. it takes up 4.28*1024/256=17.12,

WAESZf#ID: 55 ” which requires 18 256KB subspaces, 36+18=54, the next file needs to be
' o 5 B named from 55.

7.27.3 ICL&WAE file

ICL file making procedures:

DWIN DGUS

Commen ICON Display Text Show Graph Show Touch Control Edit Tool Setting Display

G & B & E = [~

Mew  Open  Save S Close Generate Export Import

1
ck "welcome™
r Engineering managemet

Identified

[ Data auto-uploading

[_II_ ﬁ "= D viovi Too W

New Openfile (wrren ) wmerea  )( crerdit ) TLDwwnless )( sforaw ) (]
History - -
e Choose the video file you have prepared.
1 cw Desktop\DGUS V76841(4NDGUS V7641
2 Fitesti2
set resolution ratia
3 cy QT Y = BN RS R DWINGE S
- Fieet B g Set the video resclution as you want as long as within
T 0 the screen resolution range. I
Picture saving accuracy Frame:
| 6 I I It is the image quality and ultra low is available.
~DGUS config tool The audio is in 32KHZ, sampled WAV format and saved in the 0X00
0% word bank qenerating Pictures conversions 2 UAR| 7 creats wav £ils segment of the file. At this point the ID must be named 00, otherwise the @
DWIN ICL Generator Gray Word Library Generator LALLM Lol 1 =1 o et video can not be played. Then save and convert it to the WAE format.
setting'*"
Pestns Role Char DGUS Font EDy Save the ICL video (image) files in the DWIN_SET folder of the project.
create icl file Note that the naming shoule not conflict. The naming can be done as
[WAE Generator ] :Functions: 1. Converting music files to wav; 2. Converting music
files to Devon custom audio format WAE. ID+length+frame rate format for easy file identification, e.g. example: 36

65 length 30 frames per second.

The ICL file and the WAE file together occupy 16MB of the memory space.
E.g., the size of 36.ICL file in DEMO is 4.28MB, and it takes up 4.28*
1024/256=17.12, which requires 18 256KB subspaces, 36+18=>54, the next
| file needs to be named from 55.
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WAE file making procedures:

Commeon

aveA:

Text Show

[«

Import

ICON Display

®x [E =

s Close Generate

=

QOpen

B

Export

Graph Show

T5L_DGUSII Application Development Guide

Touch Control Edit Tool Setting Display

New Cpen file
History
1: C\WUsers\AdministratoriDesktop\DGUS V7641(4\DGUS V7641
2: Filesti2
3 CU: ator\D: E =8 Rl S M R DWINSE Bl
4: Filestil

— DGUS config tool
Piclures conversions

=8 WAE Generator

Click "WAE generator™

0 word bank generating

DWIN ICL Generator Gray Word Library Generator

Keyboard Raole Char

DGUS Font

[WAE Generator 1 :Functions: 1. Converting music files to wav, 2. Converting music
files to Deven custormn audio format WAE.

Identified

|| Dala auto-uploading

" |

29 DwinPCKits-WAE Tool W T =l

g

I CFG Edit ) ( TSL Download ) C SF Order :) ( i
Click AE Tool

)( Movie Taal :)

File Name
Select fudic
Select Directory
A Select Files ele es" and oose e 0 A e VO 5 prepared

Corwert to WAV

Bytes/Sec (Hz): 32000 +

Compression

[at 3 ormat :
P 52KHz 12:8 WAV~ l
6 Generats WAR .

Choose "32kHZ 16bit WAV".

g to the video file size, calculate the next file naming ID, which
can be ID + duration + file format to facilitate file identification, such as
the example: 55 - 32kHZ 16bit WAV_6S duration. The files are put into

the project DWIN_SET folder, which is convenient to download and find.

Progress
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7.27.4 Instruction examples

SP o Data o
offset Definition length(byte) Description

Variable data pointer, must be even, occupies 12 bytes.

Address

User control interface, double word, VP and VP+1 position are defined as
follows.
D3: 0x5A means digital video playback is on, otherwise it is off.
D2: Playback status control, DGUS will clear after processing.

0x01=Stop, the screen stays at the first frame.

0x02=Pause/resume playback.

0x03=Playback from the specified position (position is determined by
0x06 0x00 *VP 12 D1:DO0).
D1:D0: Playback start position in seconds, valid only when D2=0x03.

Status feedback interface, two double words, VP+2 to VP+5 positions,
user can only read.

D7: Current playback status feedback, 0x00=Stop, 0x01=Playing.

D6:D4: Undefined.

D3:D2 Total video length, 0x0000-OxFFFF, in seconds.

D1:DO0 Current playing video position, 0xX0000-OxFFFF in seconds.

Set the project display curves using 8 channels, i.e. 0x1000-0x4FFF address is occupied, here the address is used
arbitrarily from 0x5000, the video duration is 10S, the instructions are as follows.

(1) Play

Start playback can be written to the address 0x5A 03, from the beginning of the Oth second or the specified time to
start playback, the instruction examples are as follows.

(D Default playback from the Oth second: 5A A5 05 82 5000 5A 03

(2)Specify playback from the Oth second: 5A A5 05 82 5000 5A 03 0000

(3)Specify playback from the 3rd second: 5A A5 05 82 5000 5A 03 0003

(@ Specify playback from the 10th second: 5A A5 05 82 5000 5A 03 000A

(2) Pause/re-play

Whether to send a instruction or touch, the first time is to play, the second time is to pause, and so on: 5A A5 05 82
5000 5A 02

(3) Stop

When stopping, the screen stays at the first frame.
5A A5 05 82 5000 5A 01
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(4) Read playback status
High byte of VP+2 address, current playback status feedback, 0x00=stop, 0x01=play.

(D Playing

Tx send: 5A A5 04 83 5002 01; status is located in the high byte of VP+2 address, read 1 word length data to
determine the high byte.

Rx return: 5A A5 06 83 5002 01 0100; the high byte of VP+2 address is 0x01, which means playing.

(2)Stop status

Tx send: 5A A5 04 83 5002 01; status is located in VP+2 address high byte, read 1 word length data to judge high
byte.

Rx return: 5A A5 06 83 5002 01 0000; the high byte of VP+2 address is 0x00, indicating the stop state.

(5) Total video length
VP+4 address, total video length, 0x0000-OxFFFF, in second.

Tx send: 5A A5 04 83 5004 01; attribute is located at VP+4 address, read 1 word data.
Rx return: 5A A5 06 83 5004 01 0006; 0x0006 indicates the total video length of 6S, which can be used as the total
playback length.

(6) The current playback video position

VP+5 address, the current playback video position, 0x0000-OxFFFF, in seconds

Tx send: 5A A5 04 83 5005 01; attribute is located at VP+5 address, read 1 word length data.

Rx return: 5A A5 06 83 5005 01 0001; 0x0001 indicates that the 1st second video is being played, which can be
used as the current playback length position display.

Rx return: 5A A5 06 83 5005 01 0002; 0x0002 means in playing the 2nd second video, can be used as the current
playback duration position display.

Rx returns: 5A A5 06 83 5005 01 0006; 0x0006 means the 6th second of video is playing and can be used as the

current playback position.
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7.27.5 DEMO

Resolution : DEMO 800%480, video 640*360.

DEMO link: http://inforum.dwin.com.cn:20080/forum.php?mod=viewthread&tid=6404

DEMO function description.

(O Use data variable to display, read VP+5 video position, and write to variable address to display.

(2 Use return keycode, key value 0x5A03 to play.

(3) Use return keycode, key value 0x5A02 to pause.

(@) Use return keycode, key value 0x5A01 to stop.

(5 (6) Use synchrodata return to play from the specified position.

(@) Use incremental adjustment, cycle between lower limit 0 and upper limit 1, detect the variable address to upload
key value 1, then refresh a play instruction at regular intervals, upload key value 0 to close the cycle play.

use variable icon display, refresh icon position according to video duration, using 100 progress icons, or modify
variable icon position with description pointer.

For example, 100S video just corresponds to 100 icon state; 107S video corresponds to switching icon every 1.07S.
(9) use drag adjustment, system variable interface 0x00A1 high byte to adjust the volume.

(0 For multiple page playback, use return keycode to switch page, set key value to 0x5A01 for pause or 0x5A02 for

stop, to close the previous video and audio after page switching.

oYY T5L DGUS Video playback

Define a start VP for the video

00:06 / 00:05
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7.27.6 Effect

DWIN' T5| DGUS Video playback 2022-07-23 13:14

00:06 /00:05 » Il m Pl W Cyde ) @

7.278.7 Video tutorial
Link:http://inforum.dwin.com.cn:20080/forum.php?mod=viewthread&tid=6404

You can also refer to the customer service to get the tutorial.
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Chapter 8 DGUS Basic Functions

8.1 Import

If you only have a DWIN_SET folder, you can restore the project using the import function. Export is guide out of the
project 13.bin, 14.bin pointer address EXCEL table.

Step 1: Open DGUS and create a project. The resolution should be consistent with the picture.

Step 2: Add all the images in DWIN_SET to the new project.
Step 3: Select the original DWIN_SET folder, click import, you can see the project control has been restored.

Step 4: Import successful, the original DWIN_SET inside the icon library, character library and other files are copied

to the new project DWIN_SET. You just need to adjust the control position.

8.2 Edit tool

User can easily align the touch and display controls by this function, making the controls neat, beautiful and orderly.
Step 1: Selects the control s that need to be aligned;

Step 2: Click Edit tool-Up;

Step 3: Click the standard control, and then other control s will be aligned with it.

Left-aligned, right-aligned, same size of controls can be set in the same way.

8.3 Front and Back

When the page sliding control and sliding adjustment control are superimposed, the former will be invalid if the

former is under the latter. In this case, select the page sliding control and click Edit tool-front.

It is mostly used to add variable overlay and other functions to the icon.

8.4 Viewing the Usage of VP

In the process of development, it is necessary to check whether the VP or SP of the current project conflicts. Click

Display-Global check.

8.5 Preview

During the development, you can click Display Preview from the current page to preview from the current position

to check whether the project is set correcily.

Double-click the black border of the preview to exit.
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8.6 New Resolution

When creating a new project, manually input the required resolution (W*H) value.

8.7 Converting Resolution

For example, change the resolution of 720*720 to 480*480. In order to avoid the conversion damage of the original
project, please make a copy of the original project as a backup.

Step 1: Click Setting_Set resolution, select the desired resolution, and click OK;

Step 2: Click File_Save As, select "Yes";

Step 3: Then click File_Save and Generate.

If the user copies controls of the larger resolution project to the smaller resolution project, you mat find that the

control disappears.

In this case, press Ctrl+A to select all, and press "1" or "<" on the keyboard. Then you will see the corresponding

controls.

If icon or text display control are used, the size of them generally needs to be re-adjusted.

8.8 Replace T5 project with T5L project

If the resolution is the same, you can open the T5 DEMO by DGUS, make the background image 32_background
image.ICL file, and make the icon 48 Icon .ICL file.

That is, use 32.ICL and 48.ICL to replace the original .ICO and BMP format images. This part is detailed in chapter
3.

Since the DGUSI V5.04 13/14 files are not compatible with DGUS V7.6, the DGUSI screen cannot be modified
directly. If you need to use T5L, you need to redo the DEMO.
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Chapter 9 Revision Record

Rev | Revise Date Content Editor
2.0 2022-04-12 First Edition Rosy
21 2022-05-09 | Update 7.18.4 Rosy
2.2 2022-05-12 Update 7.27.4 Rosy
2.3 2022-05-20 Update instructions when CRC check is on Rosy
2.4 2022-06-09 Update 3.3 CFG configuration attention Rosy

1. Update 6.7 Text input 0XO0F9, 0xO0FA description

2. Update 5.1 System variable interface 0xBO description

3. Update 2.3 Features 256KB data variable space

4. Add 7.1 Four-color bitmap display and video control

function

5. Update 7.22.1 basic graphics control

6. Add 7.28 Video control function

7. Added the option of downloading files with encryption.

8. Update Ox00E2 system variable interface, add bitmap
export brightness threshold setting.

9. Update 6.1 0x0D bit button function.

10. Update 4.1 UARTZ2 0x84(curve buffer write instruction),
0x86, 0x87(double-word read/write mode) instruction(OS
core code should at least be V2.0) .

11. Add 4.2 Virtual UART.
2.5 2022-08-03 12. Add 4.3 MODBUS development. Rosy

13. Optimize the algorithm of 4-wire resistive touch screen,
the touch screen is more accurate (you need to re-
calibrate the touch screen once after upgrading).

14. Add 6.13 Bit button.

15. 6.7.2.1 Remove the note input method

16. 7.5.3 Remove FSK camera subsection

17. Update 7.10 Icon overlay

18. Update 7.9 Icon Page Tran

19. Update 7.8 Bit icon

20. Add 5.1 FSK bus interface

21. Add3.3.1 GTF format and JPEG file description

22. Add 3.3.2.5 0x21 0x8* = ILI1231*/251* etc. ILI driver IC
capacitive touch screen.

23. Add effect image for touch controls.
24. Add 5.1 0x100 address description; 0x08 description.
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Appendix1:FAQs of TSL_DGUSII Screen

1. Only one picture is displayed as a black screen.

A: For the T5L1 platform, the size of a single JPG image in the ICL format file package should not exceed
256Kbytes. On the T5L2 platform, a single JPG image cannot exceed 768Kbytes. Due to the inconsistent display
complexity of images such as image gradients, especially with higher resolutions, the final compressed .JPG size
may exceed 256KB, and users need to slightly lower the JPG image quality percentage. You can use the latest PC

version tool software to convert, there will be a prompt when the size exceeds.

If you have any questions during the use of this document or DWIN products, or want to know more about the latest
information of DWIN products, please contact us.

Hotline: 400 018 9008

Corporate QQ and WeChat: 400 018 9008

DWIN website: https://www.dwin-global.com/

Thank you for your continuous support to DWIN, your support is the driving force for our progress!
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