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1. Introduction

Ul_Editor-1ll is the 3 generation Ul editing tool for UartTFT panels. It is designed for LT7589 UartTFT
controllers. This manual is to illustrate how users can utilize this tool to implement Ul designs.

1.1. UartTFT Panel Hardware & Software Structure

A UartTFT panel combines MCU, UartTFT controller, and TFT display into one product. Via serial Uart interface,
a UartTFT panel can receive commands from the host MCU, and display predefined pictures and contents to
the connected TFT panel. It can improve the efficiency while displaying pictures/contents to the TFT panel and
reduce the time it takes for the host MCU to process graphic data.

Figure 1-1 shows an application example of UartTFT Panel using LT7589.
If long distance communication is needed, it usually needs to add RS232 or RS485 driver chip.

LT7589

MCU

Uart TFT LCD
Controller

QSPI 'un..n.- S gk el
Flash

Figure 1-1: Application Diagram

A UartTFT panel has to be setup properly before put into use. Developers shall utilize Ul Editor-11l to setup the
panel, and plan the flow of the display contents, including pictures, text, animations, and effects they want to
achieve. After the design is done, developers may export a Bin file through Ul_Editor-lll. Developers can then
program the bin file to SPI Flash via an SD card, a USB disk, or a dedicated SPI Flash programmer. And then
the Host MCU can communicate with the Uart TFT panel through the Uart interface. Developers may also
simulate their design via a USB-to-Uart (RS232) control cable, which means users can pre-verify the display
result.

1.2. Ul Editor-lll Settings & Development Steps

There are five steps when creating a new project with Ul_Editor-I11:

1. Get the Ul material ready, refer to Material Format;

2. Create a new project, refer to Create a New Project - Procedure;

3. Design the Ul pages, refer to Widget for various widget explanation;

4. Compile the project. Developers may check their design on Ul_Emulator-1ll, a simulation tool for
Ul_Editor-11l projects. Refer to Ul Emulator-lii;

5. Programming to a UartTFT panel, refer to Appendix 1 - Programming.
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2. Ul _Editor-Ill Installation

2.1. Download the software package

Developers may download Ul _Editor-lll  software  package at Levetop official site:
https://www.levetop.cn/en/index.aspx

As shown in Figure 2-1, click on [Download]

Al E / \ —
‘15:‘;-'—:*: vﬁiﬁ BE AN a Home About Product Solutions Download Contact Us  Z/8 EN R login

LeveTop Semiconductor

Figure2-1: Download

Click on [UartTFT Development Tools], and then click [UI_Editor/Emulator]. Select [UI_Editor-Il tool kits (V3.11)]
to download it.

TFT BOREHIES TFT B Ersslit s LT 32 {7 MCU i5H AR b2t S B > TEEK > FRihs TR
1
EOFFEERA ERTE
2

MCU 2% / Flash $UEESTEE —HREOFRETS EFIEER
BTG B VI REERR, AR, SRS SEAEE (UI_Editor-ll / UI_Emulator-Il / UartDebug-ll_v3 10) [t & FE
) EA VERIEEa TS (V1.5kR) My & FE
! Bin {+AF T8 (UI_BinFiles_Merge) [ & T
CET R E Ul 888, 1EEE, S0BE =AY (UI_Editor-ll / Ul Emulator-11 / UartDebug-ll_V2.30) TR
CET A BRI VI RiERE, EilAR, S0ES &Y (UI_Editor-1l / UI_Emulator-11 / UartDebug-lI_V2 20) & TE
"SR ERZ VI RiERE, EilAR, S0ES &Y (UI_Editor-1l / UI_Emulator-11 / UartDebug-ll_V2.10) & TE
) 55— 5T Ul 24888 (UI_Editor, V3 204F8) & T
| Bt EORAEELIEEE (UI_Emulator, V3.1310E2) & FE

Figure 2-2: Select Ul Editor-1ll tool kits

Figure 2-3 shows an example of the downloaded tool kits. Please note that the latest version number may not
be the same as the example here.

~
£ EMHES S
T uI_Editor-111_v1.00-20241101.7z 2024/11/1 9:33 WinRAR

Figure 2-3: Ul _Editor-lll tool kits
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2.2. Unzip the toll kits

Unzip the tool kits to retrieve the software folder, as shown in Figure 2-4:

UI_Editor-111_V1.00-20241101 2024/12/5 10:29 I
m UI_Editor-111_V1.00-20241101.7z 20241171 933 WinRAR E&#57T... 38,342 KB

Figure 2-4: Unzip the tool kits
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2.3. Ul _Editor-1ll Tool Kits

The contents of the unzipped file folder are as shown below:

audic 2025/2/27 10:11 i
bearer 2025/2/27 10:11 iR
Examples @ 2025/3/4 %:46 et =
iconengines 2025/2/27 10:11 i
imageformats 2025/2/27 10:11 i
LAV Filters e 2025/2/27 10:11 i
mediaservice 2025/2 i
platfarms 2025/2/27 10:11 i
playlistformats 2025/2/27 10:11 i
styles 2025/2 Srfgss
translations 2025/2 i
» | bmpfiledirini 2024/10/25 15:13 EEEE 1KB
BWFont_V3.10.exe € 2024/8/28 10:00 ReFITERE 139 KB
| D3Dcompiler_47.dll 2014/3/11 18:54 FRARETEB 3,386 KB
»| debuggerConfig.ini 2024/10/24 8:38 EEiEE 1KB
» | editorConfig.ini e 2025/3/4 %44 EEiEE 1KB
«| hidapidll 2023/8/22 17:5 FRARETEB 12 KB
| hidDevicelD.ini 2024/6/ EEiEE 1KB
» | lastbin_path.ini 2025/2/26 11:32 EEEE 1KB
»| lastCommand_path.ini 2024/3/25 17:38 EEEE 1KB
o libEGLIl 2020/3/28 3:.04 FRARETEB 66 KB
o libgec_s_dw2-1.dll 2018/3/19 21:12 FRARETEB 112 KB
o libGLESw2.dII 2020/3/28 3:.04 FRARETEB 7.607 KB
o libstde++-6.dll 2018/3/19 21:12 FRARETEB 1,507 KB
«| libwinpthread-1.dll 2018/3/19 21:12 FFARET B 46 KB
/) LT_Ul_Convertor Il to_lllexe @  2025/2/27 10:09 ReFITERE 642 KB
| Medialnfo.dll 2017/3/16 15:18 FFARET B 10,294 KB
| mswer100.dll 2024/8/6 10:45 FFARET B 744 KB
() Mumbering_tool_V2.00.exe [5] 2023/8/2 17:54 FrARREE 84 KB
| opengl32sw.dll 2016/6/14 21:08 FFARET B 15,621 KB
| Qt5Coredll 2020/3/28 3:.04 WEEETE 8,263 KB
o Qt5Guidll 2020/3/28 3:.04 WEEETE 9,627 KB
o QtsSMultimedia.dll 2020/3/28 4:01 WEEETE 1,596 KB
| QtsSMultimediaWwidgets.dll 2020/3/28 4:01 FFARET B 224 KB
o QtsSNetwork.dll 2020/3/28 3:.04 WEEETE 2,634 KB
| Qt50OpenGLdIl 2020/3/28 3:.04 FFARET B
| Qt5SerialPortdll 2020/3/28 3:18 FFARET B 156 KB
o Qt5Svg.dll 2020/3/28 3:21 WEEETE 576 KB
| Qt5SWidgets.dll 2020/3/28 3:.04 WEEETE 8,918 KB
Translate_CMN.gm QM 3zif 22 KB
Translate_EN.gm QM 3zif 18 KB
Ul_Debugger-1lI_¥1.00.exe @ Jiizz =004 310 KB
@ Ul_Editor-1lI_CH_V1.00.pdf @ Microsoft Edge P... 33,546 KB
@ UI_Editor-11I_¥1.01.exe e 2025/3/3 15:00 TR 4,453 KB
() Ul Emulator-1_V1.00.exe @)  2025/1/3 14:01 ReFITERE 1,223 KB
»] uipr_pathini 2025/2/26 11:30 e 1KB
» | wavfiledirini 2024/10/24 8:35 EEEE 1KEB
WavTool V2.00.exe @ 202311151536 REES 107 KB

Figure 2-5: Ul _Editor-lll File Folder

Ul_Editor-Ill_ EN / V1.1
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w N

. Example Folder : A demo project is available in this folder.

LAV Filters: A video decoder tool used by Ul_Emulator-Il is stored in this folder.

BWFont_Vx.x.exe: A tool for customized Fonts, refer to Font Tool
editorConfig.ini: Configuration file of Ul-Editor.

LT_UI_Convertor_lI_to_lll.exe: Used to convert Ul_Ediotr-Il projects to Ul_Editor-lll format, refer to
Convert a Ul_Editor-Il Project to a Ul_Editor-1ll Project

6. Numbering_Vx.x.exe: A tool for numbering the material files, refer to Numbering Tool

8.
9.

. Ul_Debugger-lll_Vx.xx.exe: A tool for testing and monitoring the communication between PC and the

UartTFT controller, refer to Ul_Debugqger-Ill and Uart Communication
UI_Editor-lll_EN_Vx.xx.pdf: User manual.

Ul_Editor-lll_Vx.xx.exe: Main program. Please right click on it and select [Run as administrator]

10. Ul_Emulator-lll: An emulator for the projects created by Ul_Editor-Ill, refer to Ul_Emulator-Il

11. WavTool_Vxx.exe: A tool for converting Wav files to bin files, refer to WavTool

Ul_Editor-11l_EN / V1.1
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2.4. Activate Ul _Editor-lIll

Locate Ul_Editor-1ll_Vx.xx.exe in the file folder:

Ul Editor-lll_CH V1.00-1101.pdf 2024/7/9 9:24 WPS PDF
@ Ul Editor-1ll_ V1.00.exe 2024/10/31 14:30 N FEERF

Figure 2-6: Locate Ul Editor-Ill

Right click on UI_Editor-lll_Vx.xx.exe, and select [Run as administrator].
Preferred OS: Win10 or above

Open

Enable/Disable Digital Signature Icons
!; Run as administrator
Q Share with Skype
© Share with Skype

Troubleshoot compatibility

Pin to Start

Figure 2-7: Select [Run as administrator]

Ul_Editor-11l_EN / V1.1
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2.5. Scaling Problem

After starting Ul_Editor-l111, click on [File], and then click on [Project Setting] to open the setup page:

Tool Help

Open project Ctrl+0

New project Ctrl+N
| Project Setting

OTA Upadte Addr Setting

Build project Ctrl+B

Clean project

Load latest page cfg
Save current page cfg

Save All Ctrl+5S
Exit

Figure 2-8: Click on [Project Setting]

Check if all the characters are displayed correctly. If characters are displayed incompletely (as shown below),
please refer to Display Scaling for proper solutions.

General Application

MCU Tvo LT758 ~ | RGB Format aRGB4444 ~
Flash Type NorFlash - [ Page0000 - |
Flash Si 16MB v

Needle data type aRGB4444 -

Rotate 0 Degree v
: Gesture_data
Volume (0~16) 10

Figure 2-9: Scaling Problem

General Application
MCU Type LT758 ™ RGB Format aRGB4444 -~
Flash Type NorFlash v | Sty oo Page0000

Flash Size 16MB v
: Needle data type |aRGB4444 |

Rotate 0 Degree v
' Gesture_data
Volume (0~16) 10

Figure 2-10: Normal Display Example

Ul_Editor-11l_EN / V1.1
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2.6. Create Shortcut

Right click on Ul_Editor-lll_Vx.xx.exe, and select [Create Shortcut]

[5] Qt5SenalPort.dll
Restore previous versions
[2] Qt55vg.dll
Send to >
[2] atswidgets.di :
Cut
[ Translate CN.gm Cony
T late EN.
D ransiate_=n.am I Create shortcut I
Ul Debugger-11l_ V1.00.exe Delete
& UI_Editor-111_CH_V1.00.pdf Rename
|{[.'J Ul_Editor-111_V1.00.exe Properties
(™ Ul Emulator-111_V1.00.exe 2024/12/13 2:45 RIS 1,220 KB
] uiprj_path.ini 2025/6/6 8:43 ERETE 1KB
{E] wavfiledir.ini 2024/10/24 8:35 HREERE 1KB

Figure 2-11: Create Shortcut

UI_Editor-l_CH_V1.00-1101.pdf 2024/7/9 9:34 WPS PDF 37i% 38,078 KB
(") U1 editor-Il V1.00.exe 2024/10/31 14:30 R FERERE 3,813 KB
| f¥) Ul Editor-lll V1.00.exe 2024/12/5 10:45 BT 2 ks
UI_Emulator-l_V1.00.exe 2024/11/1 9:22 il FEERF 1,207 KB

Figure 2-12: Shortcut Created

Right click on the shortcut, select [Copy] or [Cut]

[E] atssvg.dil 2020/3/28 3:21 WEREFTR 576 KB
[5] atswidgets.dil 2020/3/28 3:04 REFETE 8,918 KB
D Trans|ate_CN.qm P e —— — —
Restore previous versions
[ Translate EN.gm 20z
Send to >
UI_Debugger-Il1_V1.00.exe 20z
Cut
[E UI_Editor-1Il_CH_V1.00.pdf 00| copy
[ Ul Editor-11l V1.00.exe 20:  Create shortcut
3 UL Editor-11l V1.00.exe - 250 o] Delee
Rename
[ ul_Emulator-11_V1.00.exe 20z
Properties
2] uiprj_path.ini 202575]5 543 T =oE
] wavfiledir.ini 2024/10/24 8:35 aREsE 1KB
[ WavTool V2.00.exe 2023/11/15 15:36 AFEERE 107 KB

Figure 2-13: [Copy] or [Cut] the Shortcut

Ul_Editor-11l_EN / V1.1
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Go to Desktop, and paste the shortcut to it.

View >
Sort by >
Refresh

Paste

Paste shortcut

Undo Move Ctrl+Z #

E] MVIDIA Control Panel Ul_Editor-1_V
2.00.exe -

MNew b Shortcut

1 Display settings
2 Personalize

Figure 2-14: Paste the shortcut to Desktop

Ul_Editor-11l_EN / V1.1
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3. Ul _Editor-lll Menu & Operation

3.1. Main Screen

Figure 3-1 shows the main screen of Ul_Editor-IIl.

[ ULEGor 1 V100 wipq name: C1 AT7583/U1 Demo/LT7589_Meter -~ o0 X
File_Tool Hel,
= @ 2 = i i £ - ——— ™)
o B &8 b ¢ = B R 8B 8 B : B BE & m B OEed B8 2 & ® PpE &
Button _ Side opupBox VarAdj Combo Button RingTouch Sider Keypad ENKB CNKB KBkey StateButton Extend Button Label Statictext TextRol Number pngNumber Clock RIC Timer Gif QRCode Wav biticon AutoVariable lcon Curve Encoder

Page Name 1=~ = F b = 1 g o 2 & e B g F B § & a
0000 Left Align Righ._lign Top Align Bott..lign Widt..lign Helg..ign Shap..lign H-E.ant V-E.ant Zoomin Zoom Out Original Wid..one Wid..opy Wid..ste Delete Undo Redo Lock Unlock
0001  0001_RGBColor(0,0,0) gif 0 gif 0

0002  {xEm2 button_0 button_0
0003 0003 1(0,0,0)
0004 «ixﬁ@

0005  0005_RGBColor(0,0,0)

0006 {uEE4
0007  0007_RGBColor(0,0,0)

RGBColor(0,0,0)
0

]
®

480
pagelmage
pageColor RGBColor(0,0,0)
leftPage
_retumValue  0x0000
rightPage
_returnValue  0x0000
topPage
Page_View_ID: 1, row: 0 returnValue  0x0000
New Page page_id_str: Page0000:RGBColor(0,0,0):RGBColor(0,0,0RGBColor(0,0,0); =
New Page: bottomPage
_returnValue  0x0000

slideEffect Disable

New Page pageColorstr: RGBColor(0,0,0)

cfg name: C:/1_Jerry/Levetop/LT7589/UI|_Demo/LT7589_Meter_800480/Plugin/Page0000.cfb2 @
Page W,H: 800,480

cfg crc_ok = 0

Page color: RGBColor(0,0,0)

Page User Name: RGBColor(0,0,0)

_slideAreaT-Y 0
_slideAreaB-Y 0

reportToHost  Disable

Ready... Resolution: 800*480 Ul Page: 100%

Figure 3-1: Main Screen

1. Tool Bar:

1. As shown in Figure 3-1, @ , developers may click on the icons to add various widgets, such as button, picture,
text, and more. Hover the mouse cursor on an icon, the name of the icon will pop-up. Left click on an icon, the
mouse cursor will then be switched to Cross style. Developers may then start to add the designated widget to
the editing area, and drag it to adjust its width and height. Widgets may be added continuously as long as the
mouse cursor remains Cross style. Right click the mouse on the editing area to exit the selection mode, and the
mouse cursor will be switched back to Arrow style.

The tool bar can be classified into 4 parts, as illustrated in Figure 3-2:
(1] Widgets with touch function
(2] Widgets with display function
(3] Widgets for layout and alignment
Refer to Widget for more detail about widgets

OARBPESG==[ I =l ENSCaALFEE]~~dal
Figure 3-2: Tool Bar

2. Page ID and Name List

As shown in Figure 3-1, @ the left column represents Page ID (unchangeable), and the right column
represents the name of the page (user definable). Refer to Page Operation for more detail.

Ul_Editor-Ill_ EN / V1.1

© Levetop Semiconductor Co, Ltd. -30-



JLEVETOP Ul _Editor-1Il

3. Page Editing Window

As shown in Figure 3-1, @ developers may edit (e.g. adding widgets) within the base map.

4. Status Window
As shown in Figure 3-1, @ every operation process will be listed here in a timely manner. Developers
may check the processed results in the status window when making bin files.

5. Widget List
As shown in Figure 3-1, @, this area lists all the available widgets in the designated page. Click the listed
name to quickly locate the desired widget in the page editing window

6. Widget — Parameter Setting Window

As shown in Figure 3-1, @ parameters for selected widget can be setup here, including but not limited to

name, address, and coordinates etc.

Ul_Editor-11l_EN / V1.1
|
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3.2. Function Menus

As shown below, there are three function menus: File, Tool, and Help

File Tool Help
CREETCE=mEEE
Page Name
0000

Figure 3-3: Function Menus

3.2.1. File
Open project Ctrl+0O
New project Ctrl+N
Project Setting
OTA Upadte Addr Setting
Build project Ctrl+B

Clean project

Load latest page cfg
Save current page cfg

Save All Ctrl+S
Exit

Figure 3-4: File

1. Open project: Open an existed project

2. New project: Create a new project

3. Project Setting: Refer to Project Setting

4. OTA Upadte Addr Setting: Setthe OTA Update address. Refer to Appendix 7 — OTA Difference Upgrading
5. Build project: Compile the current project and export the UartTFT-V3_Flash.bin

6. Clean project: Deleted all bin files (except for font and wav bin files)

7. Load latest page cfg: Load the latest cfg file

8. Save current page cfg: Save the parameters to a cfg file

9. Save all: Save all changes

10. Exit: Exit the program

Ul_Editor-11l_EN / V1.1
|
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Note: A cfg file records the final configuration of a page. Each page has one and only one cfg file. A cfg file will
be saved/updated when
1. [Build project] is clicked (all pages)
2. [Save current page cfg] is clicked
3. [Save all] is clicked

4. users choose to save the changes before exit the project.

Ul_Editor-11l_EN / V1.1
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3.2.2. Tool

Export variable

Modbus
Static Text

Variable Association List

Ul Debugger
Font tool
Numbering
WavTool
Emulator

Figure 3-5: Tool

1. Export variable: Export two variable tables, DisplayWidget.csv and TouchWidget.csv, in csv format.

(1) DisplayWidget.csv: A table that lists the parameters of display widgets. Its contents include the
address, length, ID, and name of the widgets.

(2) TouchWidget.csv: A table that lists the parameters of touch widgets. Its contents include the address,
length, ID, name, and other key parameters.

BIR

FontBin

Gif

Icon
MultiLanguage
Music

Needle
Picture

Plugin
Variablecontrol
Video

WavBin
| Lini
| 1.uiprj
- backup.txt

ERr e

2024/11/29 10:21
2024/11/29 10:21
2024/11/29 10:21
2024/11/29 10:21
2024/11/14 8:57
2024/11/29 10:21
2024/11/29 10:21
2024/12/5 10:52
2024/11/29 10:21
2024/11/14 8:57
2024/11/29 10:21
2024/12/4 15:13
2024/12/4 15:13
2024/12/5 10:52

2

FN

f
fsE
fsE
fsE
fsE
fsE
fsE
e
fsE
Spse
fsE
REIRE
UIPRJ) 3Zi%
AR

S| DisplayWidget.csv

2024/12/5 10:59

XLS TE

Make_error_info.txt
- Make_info.txt

S| SerialPortCommands.csv

2024/11/29 10:21
2024/11/29 10:21
2024/11/29 10:21

XLS THE=

S| TouchWidget.csv

2024/12/5 10:59

xLs T/

1 KB
3 KB
1 KB
3 KB
1 KB
42 KB
5 KB
11 KB

2. Modbus: Click to open Modbus command table, Refer to ModBus

Figure 3-6: Variable Tables

3. Static Text: Click to configure Static Text widgets. Refer to Setting Static _Text

Ul_Editor-11l_EN / V1.1
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4. Ul_Debugger: Click to open the debugging tool. Refer to Ul_Debugger-lil
5. Font tool: Click to open the font tool. Refer to Font Tool

. Numbering: Click to open the file numbering tool. Refer to Numbering Tool
. WavTool: Click to open wav tool. Refer to WavTool

. Emulator: Click to open emulator tool. Refer to Ul_Emulator-1ll

© 00 N o

. Variable Association List: Click to setup the Variable Association List. Refer to section 3.2.2.1 for further
explanation.

3.2.2.1. Variable Association List

This function is used to assign values to multiple variable addresses. Developers may setup the values of
multiple variable addresses through the Variable Association List, as shown in Figure 3-7:

[™) Variable Association List x
7T The current page:00-1 4 The current ID:1
2 ID 3 Length 5 writeAddr 6 Value
1 0 OXFFFF OXFFFF
7 8 9 10
ADD DELETE ADD DELETE
11 0K 12Cancel

Figure 3-7: Variable Association List

After the Variable Association List is set properly, developers may then enable the settings by assigning the
ID number to the specialized register, 0x7014.

1. [ The current page ]: this column shows the current page number. The settings of the Variable Association
List are related to the current page. The settings will only be valid in the current page, and cannot be applied
in other pages.

2. [ID I: this column shows the ID number of each variable association list. Each ID number can be linked to
unlimited numbers of variables. The ID number is assigned by the software when the [ ADD ] button (7) is
pressed. Note that the ID number can only be deleted from the last one in the list, and one at a time.

3. [Length ]: this column shows the number of bytes for the Variable Association List of each ID number. Each
variable is count as 4 bytes (2bytes of variable address + 2bytes of data length). Therefore, Length = the
number of variables x 4

4. [ The current ID ]: this column shows the selected ID number. Click the ID number listed on the left table,

Ul_Editor-11l_EN / V1.1
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the linked variable addresses and their values will be listed on the right table.

[ writeAddr ]: this column shows the variable addresses linked to the selected ID number.
[ Value ]: this column shows the values to be assigned to the variables.

[ ADD 1]: click this button to add an ID number.

[ DELETE [: click this button to delete the last ID number in the list.

© ® N o O

[ ADD 1]: click this button to add a variable and its value.
10. [ DELETE ]: click this button to delete the last variable in the list.
11. [ OKI: click this button to save the settings.

12. [ Cancel ]: click this button to cancel the modification.

Note:

The specialized register, 0x7014, is used to enable the settings in the Variable Association List. For example,
when an ID number of 0x0003 is assigned to the specialized register, 0x7014, the variables linked to the ID
number (0x0003) will be assigned the designated values.

Figure 3-8 shows a practical example. When the GIF widget is done playing, the ID number of 0x0001 will be
assigned to the specialized register, 0x7014. Therefore, the variables linked to the ID number (0x0001) will be
assigned the designated values.

Parameter Data

name gif 0
parameterA... OxFFFF
writeAddr 0x3037

X 0

Y 0

w 1024
H 600

playOnceCode 11
startCode 10
stopCode 100
disappearCo... 200
playAtStart Disable
interval(10ms) 12
gifName 0000.gif
dataFormat
defaultStatus Run
writeAddr 0x7014 <
_value 0x0001 <

Figure 3-8: GIF Widget Parameter List

Ul_Editor-11l_EN / V1.1
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3.2.3. Help

WriteAddr Ctrl+A
File Timestamp

== '
ToolBar-Text 4
Auto Save ’

Directions for use  F1
Check Project
About

Figure 3-9: Help
1. WriteAddr:

(1) Paste Auto Address

Checked: the start value of writeAddr will be applied to the next pasted widget automatically.
Unchecked: the writeAddr parameter of the new copied widgets will be the same as the original one.

(2) New WriteAddr: The start value of writeAddr for the next added widget.

(™) WriteAddr Setting

Paste Auto Address: [J

New WriteAddr: 0x4965

Cancel

Figure 3-10: writeAddr
2. File Timestamp:

(1) If checked, the current time information will be saved in the UartTFT-II_Flash.bin when the project is
compiled.

(2) If unchecked, the user-defined time information will be saved in the UartTFT-II_Flash.bin when the project
is compiled.

Note: The displayed date/time in the pop-up window is the time of the last compilation.

(7] File Timestamp X

2024/8/22 14:03:31 [l Fixed Timestamp

Figure 3-11: File Timestamp

Ul_Editor-11l_EN / V1.1
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3. iBF: Options for choosing Chinese and English menu.
4. ToolBar-Text: Options for toolbar style (with / without Text)
5. Auto Save: When set, software will save the editing result every 5 seconds.

6. Directions for use: Open the user manual

7. Check Project: Check if the material’s file naming follows the rule (refer to Material Format), and the used
widgets are within the display range.

8. About: Software information

Ul_Editor-11l_EN / V1.1
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4. Create a New Project

4.1. Materials Preparation

4.1.1. About File Folders

After clicking on [New project] in the File menu, the default file folders will be automatically created as the file
folders shown in Figure 4-1. The name of each file folder is specified by Ul_Editor-l11l and should not be changed.

If developers would like to create a new project with existed material folders, refer to Using an Existed Project
to Create a New Project

FontBin 2024/12/6 17:05 =

Gif 2024/12/6 17:05 prl:—>

lcon 2024/12/6 17:05 i

MultiLanguage 2024/11/29 15:48 i

Music 2024/11/28 10:59 fss

Needle 2024/12/6 17:05 i

Picture 2024/12/6 17:05 i

Plugin 2025/6/25 14:18 prl: =

Variablecontrol 2024/12/6 17:05 i

Video 2024/11/28 10:59 fss

WavBin 2024/12/6 17:05 i
%) DisplayWidget.csv 2024/12/6 17:05 Microsoft Excel ... 15 KB
= Make_error_info.txt 2024/12/6 17:05 FIE 5 KB
E| Make jnfo.ixt 2024/12/6 17:05 SRl 32 KB
@ SerialPortCommands.csv 2024/12/6 17:05 Microsoft Excel ... 19 KB
B°) TouchWidget.csv 2024/12/6 17:05 Microsoft Excel ... 44 KB

Figure 4-1: File Folders
4.1.2. Material Format
4.1.2.1. Picture

Contents: Page picture, Popup box pictures, Keyboard pictures
Format: BMP, JPG

Naming: Number the pictures by 0000 ~ 9999, and name them as “xxxx” or “xxxx_user defined”, as shown in
the figure below:

|&| 0001_Main.bmp
=] 0004.bmp

|&] 0005.bmp

&| 0007_GifPic.omp
|&| 0013_PopDatebmp
|&| 0014.bmp

Figure 4-2: Name a Picture

Ul_Editor-11l_EN / V1.1
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Note:

1. Each number can only be used once.

2. If the maximum picture number is 0010, and there are only 6 pictures in the folder, then Ul_Editor-IIl will still
add blank pages to the project and make it total 11 pages (0000~0010), following the order of the numbers.
Developers may manually add pictures to those pages afterwards.

3. The number of pages of a new created project is based on the maximum number of the picture name.
Users may also add new pages by right-clicking on page column in Ul_Editor-lll, and click on [NewPage].

4. PNG pictures cannot be used as page pictures. Page pictures must be JPG or BMP format.

5. Developers may utilize a numbering tool, Numbering_tool_Vx.xx.exe, provided by Levetop to quickly number
the pictures. Refer to Numbering Tool

41.2.2. Icon
Contents: Icons, Graphic Number Display, Slide Menu, Slider Bar, Progress Bar, and Analog Clock etc.

Format: BMP, JPG, PNG

Naming: Number the materials by 0000 ~ 9999, and name them as “xxxx” or “xxxx_user defined”, as shown
in the figure below:

i 0007_Ajpg
0000_NextPage-1.png
5 0001_NextPage-2.png
1 0002_PrePage-1.png
5§ 0003_PrePage-2.png
0004 _return-1.png
0005_return-2.png

Figure 4-3: Name an Icon
Note: For setting the width and height of Icons in the same group, refer to Icon Width & Height
4.1.2.3. FontBin

Contents: Font bin

Format: bin

Naming: Number the FontBin by 00 ~ 35, and name them as “xx_Font-user defined”, as shown in the figure
below:

© 00_Font-24.bin
© 01_Font-32.bin

Figure 4-4: Name a Font

Note:
Developers may utilize a font tool, BWFont_Vx.xx.exe, provided by Levetop to make customized font

libraries. Refer to Font Tool

Ul_Editor-11l_EN / V1.1
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4.1.2.4. Gif

The Gif widget supports two different materials, one is in GIF format, another is in JPG format. When selecting

the material of a Gif widget, a popup box will be shown as Figure 4-5. Click [GIF] to select a Gif file; click [JPG]
to select a folder with a group of JPG pictures.

™) Message 4

o Select GIF type
GIF | JPG  Cancel

Figure 4-5: Select GIF type

Contents: Gif or folders with JPG pictures
Format: Gif, JPG

Naming: Number the Gif files and the JPG picture folders by 0000 ~ 9999, and name them as “xxxx” or
“xxxx_user defined”, as shown in the figure below: A “.gif ” suffix must be added to a Gif file; and a
“.jpg “ suffix must be added to a JPG picture. No capital letters are allowed for the suffix. No suffix is
required for the name of the JPG picture folders.

Eir HER 37 _—

0003 2024/12/11 10:12 .
=] 0000.gif 2023, : GIF =i <571 k8
@ 0001.gif 2022/11/2 GIF i 14 KB
[=] oo02.gif 2024/1/18 17:4 GIF i 78 KB

Figure 4-6: Name a Gif

The JPG pictures in the JPG picture folders should also be numbered with a 4-digit number from 0000 to 9999,
as shown in the figure below:

0000_BE 1.jpg 0001_BEE 2jpg 0002_EE 3.jpg 0003_EE 4.pg 0004 EE 5.jpg 0005_EE 6.pg

0006 EE 7jpg 0007 EE 8jpg 0008 B 9jpg 0009 BE 0010 B 0011_BE
104pg 11.jpg 12jpg

0012 B 0013 BE 0014 B 0015 BE 0016 B 0017_BE
13.jpg 14.jpg 15.jpg 164pg 17.jpg 18,jpg

Figure 4-7: Name a JPG
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4.1.2.5. WavBin

Contents: Wav bin files

Format: bin

Naming: Number the Wav files by 0000 ~ 0099, and name them as “00xx_Wav” or “00xx_Wav_user defined”,
as shown in the figure below:

® 0000 Wav.bin
® 0001_Wav.bin
© 0002_Wav.bin

Figure 4-8: Name a Wav

4.1.2.6. Needle

Contents: Picture generated by needle widgets

Note: The contents are generated by Ul_Editor automatically.

4.1.2.7. Ul projectname.h

This file will be generated by Ul_Editor after the Ul project is compiled, and it lists the macro definition and the
address of each widget used in every page.

Note:

1. The file will be named after the project name.

2. The name of each macro definition is consisted of [widget type + Page ID + widget default name]. The name of
each macro definition may also include the user-defined name, that is, [widget type + Page ID + widget default
name + user-defined name]. To do so, the editorConfig.ini (refer to Ul Editor-1ll Installation) must be modified.
As the figure shown below, the [Header _file_index] value has to be changed to 1.

Ik

# Fram e e A [=et]

mj *editorConfig.ini - iI0&=& _ O %
platforms
playlistformats ) REE) BIN0) EENV) EEH)
styles [set]
translations LastLoadPath=
£ bmpfiledirini | Languagelndex=1

EWEont V3.10.exe | T00IBarTextindex=0

|#] D3Dcompiler_47.dl Auto_Save_lnc!ex=0

5] debuggerConfig.in| JPG_compression_rate=100

1| editorConfig.ini Varlbale_mlt:o

[ hidapidll GIF_JPG_compression_rate=100
£ hidbevicelnini | Make_pic_addr_flag=0

5] lastbin_path.ini Header file index=1

| lastCommand_path
1% libEGLAIl

|#] libgee_s_dw2-1.dll

|2] libGLESv2.dll

1% libstde++-6.dll

|2] libwinpthread-1.dll
B s e £1047, £207 100% Windows (CRLF)  UTF-8

Figure 4-9: editorConfig.ini

3. Ul_projectname.h can be applied to the source code of UartTFT controllers. Developers may include this file in

Ul_Editor-11l_EN / V1.1
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the [user] folder of the source code for further application.

4. Ifthe [user-defined name] is to be used in the Ul_projectname.h, then the user-defined name must be in English.

4.1.2.8. Others
1. Plugin folder is for storing files of compiled information.

2. In a folder, each material must be named differently. For example, 0000.png and 0000.bmp may be allowed
in the computer’s file management system, but it will confuse UI_Editor-IIl and result in failure phenomena.
3. All of the materials, widgets, pages, and projects cannot be named after any of the following symbols:
\ o 2 % < > ]

Also, only one period symbol is allowed, used in between the file name and the suffix.

4. Levetop offers a public material library, refer to Material Library

4.1.2.9. Material Location

Materials should be organized and stored in the folders as listed in below table. Only the used materials will be
exported to the UartTFT-V3_Flash.bin. However, the wav bin files will always be exported to UartTFT-
V3 Flash.bin, no matter they are used or not. Refer to UartTFT-V3_Flash.bin for more detail.

Table 4-1: Material Location

Material Folders & Contents

FontBin Gif Icon Picture Plugin WavBin Needle
Auto-
Font Gif Icon Base map | Compiled files | Wav files | generated
by Ul_Editor
Slide Menu Keyboard
Slider Bar Popup box

Circular Touch

Analog Clock

Graphics Number Display

Ul_Editor-11l_EN / V1.1
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4.2. Project Setting

The parameters in [Project Setting] page, as shown below, need to be properly set before creating a new project:

O Projrct Setting >

General Application Communication
MCU Type L1758 ¥ RGBFormat aRGB8BSS v B 115200~

Parity None v
Flash Type NorFlash v K iy P Page0000 - | . I J
Flash Size 128MB v iRty

Needle data type aRGB4444  ~ | No CRC padding

Rotate 0 Degree v

Gesture data ’50—‘ User defined CMD header
\ 0x5A,0xA5 |
Volume 019

~ Key with beep

| Initialize variable Device Addr

Num of Language |2

Backlight - Auto Dimming Modbus Master mode

Normal (10-63

' With GBKCode Device Num ‘
Hold time (s) 120 ~ aRGB Png User Information
Page | Zi
Sleep (0~63) e meEaw User 1D
Ay Version V3.10
TFT panel
Horizontal Vertical Signal polarity
Pixel Pixel ~ PCLK Falling - BGR
sow sow -+ DE.High
Figure 4-10: Project Setting
The definition of each parameter is described as below:
MCU Type :  Select MCU models
Flash Type :  Select SPI Flash types
General Flash Size :  SPI Flash Size. Set by actual flash size.
Rotate : Rotation angle. Refer to Screen Rotation
Num of Language : Setthe number of languages used.
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Auto Dimming

Checked - Auto dimming control; Unchecked - Always on

Normal (10~63)

Brightness Level, adjustable from 10 to 63

Volume (0~16)

Backlight . . L .
Control Hold time (s) Dim the backlight if no.operat|on in set period.

Range: 1 to 65535, unit: second
Dimming level, Range: 0 to 63.

Sleep (0~63) . g g , .
Touching the panel again can turn on the backlight

RGB Format Picture data format

Startup Page Boot screen. The first picture/animation shown right after
power-on

Needle Data Type Choose t(? comp.ress Needle files or not. LT7589 does not
support this function.
Minimum sliding effective distance in pixel. When sliding to

Gesture Data switch the display page, if the sliding distance exceeds the set
value, then the sliding action will be effective.

Application

Initialize the volume. 16 means the maximum volume

Initialize Variable

Enable the default value of the widgets if checked.

With GBKCode

Add GBK code to UartTFT-V3_Flash.bin. Must be checked if
using GBK font.

Key with beep

Enable buzzer. If checked, the buzzer will beep when the panel
is touched.

Checked > Hardware PNG (aRGB4444-16bits);

Communication

aRGB Png Unchecked - Software PNG

Baudrate Data transmitting speed, bit per second

Parity Three options, [None], [Odd], and [Even]

No reply No returned messages during communication if checked.

No CRC padding

CRC will not be used if checked.

User defined

Using user-defined start bytes as the header for Uart

CMD header communication.
Check the box to set the project as Modbus Master, uncheck
Master Mode the box to set the project as Modbus Slave. Either one requires
customized MCU_Code.
Modbus . Set the slave address here, when UartTFT controller is used as
Device Addr
Modbus Slave.
Device Num Reserved.
User User ID No modification required.
Information
Version Software version.

Ul_Editor-11l_EN / V1.1
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For TFT panel:

X-Pixel :  TFT panel resolution, X direction
HBPD : Based on TFT panel spec

TFT Horizontal
HFPD : Based on TFT panel spec
HSPW : Based on TFT panel spec
Y-Pixel :  TFT panel resolution, Y direction
VBPD : Based on TFT panel spec

TFT Vertical

VFPD : Based on TFT panel spec
VSPW : Based on TFT panel spec
PCLK_Rising : Based on TFT panel spec
HSYNC_Low : Basedon TFT panel spec

Signal Polarity | VSYNC_Low : Based on TFT panel spec
DE_Low : Based on TFT panel spec
BGR : Checked - BGR; Unchecked > RGB

Ul_Editor-11l_EN / V1.1
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4.3. Create a New Project — Procedure

Click on [File] menu, and then click on [New project] to create a new project, as shown below. It is suggested
that developers create independent folders for new projects.

Open project Ctrl+O
New project Ctrl+N
Project Setting

OTA Upadte Addr Setting

Build project Ctrl+B

Clean project

Load latest page cfg
Save current page cfg

Save All Ctrl+S
Exit

Figure 4-11: Create a New Project

Step 1: Create the file folders as described in Create a New Project, and store the needed materials to the
designated folders.

Step 2: Activate UI_Editor-Il, click on [Project Setting] and setup each parameters properly as described
in Project Setting. Click on [New Project] when the settings are done.

Step 3: Locate the pre-created folder, enter the new project name in the pop-up window, and then click on
[Save], as shown below:

O Save uiprj files bt
« v T « Ul_Editor > 2nd UI_Editor > Project > 221223 % O Search 221223 R
Organize ~ New folder = - (7]
~ - . . )
= This PC Name Date modified Type Size
- 3D Objects FontBin 2022/12/23 T4 02:39 File folder
I Deskiop Gif 2022/12/23 T4 02:39 File folder
Ij Documents lcon 2022/12/23 T4 02:39 File folder
7 f192 7773 fa e Fil
& Downloads Picture 2022/12/23 . 02:39 e folder
. Plugin 2022/12/23 T 02:39 File folder
J” Music .
WavBin 2022/12/23 T 02:39 File folder
&= Pictures
E Videos
i 05(C)
¥ Network 0 « >
File nam IEEW Demo | \'I|
Save as type: | file(*.uiprj) e

~ Hide Folders 9 - Cancel

Figure 4-12: Enter the Project Name and Save it
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Step 4: After clicking [Save] button, a new pop-up window will show up as below. Choose one of the
pictures, and then click on [Open]. If there is no picture available at the time, simply click

[Cancel].
(") Select Image files X
T « 2nd Ul_Editor > Project > 221223 > Picture v O Search Picture r
Organize ¥ New folder = -~ @ @
A A
@ OneDrive - Person: (1) Choose a picture
| This PC
# 3D Objects
[ Desktop
= 0001_MainPage.b 0003_Connectb 0004_Charging.jp 0008.bmp 0009.bmp
= Documents mp mp
¥ Downloads
J» Music o
— Fmws | wE
&=/ Pictures
m Videos 0010.bmp 0011.bmp 0012.bmp 0013.bmp 0014.bmp
£.05(@
& Network N ”
File name: |0001_MainPage.bmp v l file(*jpg *jpeg *bmp *png) v
(2) Click on [Open] ——> Cancel
Figure 4-13: Choose a Picture
Step 5: Click on [Ul Page] to view and edit the contents.
B O Esor 1VI52 s rame = O Earor 7 150 20230808 170 S 101 yrom gy v —
File Tool Help
.ﬁ]rud%a( =REEE EARPOHOLE2=C0ROPHOESE =T LTI 0= [
Name UlPage Project Setting  Modbus. widget Name
0002 EHEWE! ot 0
000) RAEWE
000 AE
0005  pogEK -
Parameter Dasta
000 @8
name FOmE
0007 4B o
0008  @mek ¥ 0
0009 #F W 800
0010 MITES i .
001 RES e
0012 HARS Color RGECaIa(00.0
013 FEEE ¥
. Pagedtot
il e retumVakie 0x0001
015 2% page_id_str Page0000 RGECalor(0. 0,0} F# BT RGBColor(0.0.0 - :
0016 xR $ FRUI_Editoed_V1 150.20230606-1U1_Editor8_V1 150 Examples/300x480_% 1RCAF: _Tak¥_0407/Plugin/Page0000 cfg fa ’."“ v’j?'z 2
0017 WWEH -
topPage Page0003
o retumVale 0x0003

Figure 4-14: Ul Page View
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5. Page Operation
5.1. Page Operation and Parameters

As shown in Figure 5-1, @, this area lists all the page parameters. To review certain page’s parameters,

developers may (1) select from the page list, as shown in Figure 5-1, 1} (2) click on the editing area (not on
any widgets), as shown in Figure 5-1, O.

File Tool Help

CRERVPCEMTEE IANPOEUOBASCREPHEOm@ F=TL=LENEQQE@ELFR -

Page Name Widget Name
0000 Page0000
0001  RGBColor(0,0,00 label_0 label_0
0002 RGBColor(0.0.0) autoVar 0 label_1 label 1
0003  0003_RGBColor(0,0,0) number_0 number_0
button_0 button_0
o button_1 button_0
icon 0 icon 0
Parameter | Data |
hame RGBColor(0,0,0)
K e 0
encoder_0 \ 0
800
H 480
pagelmage
pageColor RGBColor(17...
eftPage
_returnValue 0x0000
ightPage
Page View ID: 1, row: 0 Val 0x0000
New Page page_id_str: Page0000:RGBColor(177,177,177);RGBColor(0,0,0);RGBColor(177,177,177); feturnvalue | 0x
New Page: opPage
New Page pageColorStr: RGBColor(177,177,177)
cfg name: D:/2022.6.16/U1_Editor — 4 T2/~ f£# T#2/LT7689_UlEditor-Il_Function 800x480 - ZERES S35t /Plugin/ -returnvalue  0x0000
Page0000.cfg bottomPage
Page W,H: 800,480
cfgcrc_ok=0 _returnValue  0x0000
Page color: RGBColor(177,177,177) N .
Page User Name: RGBColor(0,0,0) lideEffect Disable
slideArea T-Y__ 0

Ready...

Resolution: 800*480 Ul Page: 100%

Figure 5-1: Check Page Parameters
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name

XandY
W and H

pagelmage

pageColor

leftPage

_returnValue

rightPage
_returnValue

topPage
_returnValue

bottomPage

_returnValue

slideEffect
_slideArea T-Y

Parameter I Data I
name BREA
X 0
hd 0
wW 398
H 302
pagelmage 0020 bmp

pageColor RGBColor(0,0,0)
leftFPage

_return\Value 00000
rightFPage

_returnValue 00000
topPage

_returnWalue Q0000
bottomPage

_returnValue 00000
slideEffect Disable

_slidefrea T-Y a

_slidefrea B-Y a

reportToHost Disable

Figure 5-2: Page Parameter List

Page name, user-definable. Default is the original file name when creating a new
project.

Default values are 0 for both parameters, no need to modify.

Width and Height of the page, no need to modify. If the background picture is
changed, these two parameters will be auto adjusted.

Double click to switch to other background pictures in the materials’ folder.

The color of the page when there is no background picture. When the Pagelmage is
empty, this parameter will be effective. Double click it to select a color.

The designated page to jump to, when a slide-to-left touch operation occurs.

The designated value to report to the host when a slide-to-left touch operation
occurs.

The designated page to jump to, when a slide-to-right touch operation occurs.

The designated value to report to the host when a slide-to-right touch operation occurs.
The designated page to jump to, when a slide-to-top touch operation is happened.
The designated value to report to the host when a slide-to-top touch operation occurs
The designated page to jump to, when a slide-to-bottom touch operation occurs.

The designated value to report to the host when a slide-to-bottom touch operation
occurs.

Enable the slide operation effect, refer to Slide to jump - with sliding effects

The Y coordinate of the top edge of the sliding area. The reference point is the left-
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top coordinate (0, 0)

_slideAreaB-Y : The Y coordinate of the bottom edge of the sliding area. The reference point is the
left-top coordinate (0, 0)
reportToHost : If setto Enable, the UartTFT controller will return a fixed address (OxFFFF) and the
designated returnValue to the host when a sliding operation occurs. Refer to Touch
Returned Message

Note: Only the pages whose parameters (leftPage, rightPage, topPage, and bottomPage) are properly set,
can they support the sliding operations. In addition, the below conditions must be satisfied:

0 <=_slideArea T-Y < _slideArea B-Y <= Panel Y resolution

Ul_Editor-11l_EN / V1.1
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5.2. Slide to Jump

Developers may utilize below methods to implement page jumps:

Type I: Page jump by Ul controls

1. Page jump by Button widgets, refer to Button

2. Page jump by Combo Button widgets, refer to Combo Button

Type ll: Page jump by sliding gesture

1. Slide to jump, without sliding effects

2. Slide to jump, with sliding effects
Type lll: Page jump by Uart command

1. Assign the destination page number to Register 0x7000, refer to Page Regqister - 0x7000

5.2.1. Slide to jump - without sliding effects

Setting [slideEffect] to “Disable” will skip sliding effects. The page will not move when the finger slides on the
panel. When the sliding gesture triggers a page jump action, the new page will be shown at once.

As shown in Figure 5-3, when sliding to the left, page0001 will be shown up, and a value of 0x0001 will be
reported to the host; when sliding to the right, page0002 will be shown up, and a value of 0x0002 will be reported

to the host.

leftPage

_returnValue

rightPage

_returnValue

topPage

_returnValue

bottomPage

_returnValue

slideEffect

_slidefrea T-Y

_slideArea B-Y

FPage0001

00001

FPage0002

00002

Page0003

0x0003

FPage0004

00004

Disable

Figure 5-3: Slide to jump - without sliding effects
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5.2.2. Slide to jump — with sliding effects

Developers may enable the sliding effects by setting [slideEffect] to “Enable”. Only two sliding gestures are
supported — [sliding to the left] and [sliding to the right]. The designated area (set by _slideArea T-Y and
_slideArea B-Y) will move as the finger on the panel moves. Once the finger touch is released, the page jump

will be performed.

slideEffect Enable
_slideArea T-Y 100

_slideArea B-Y 300

Figure 5-4: Slide to jump - with sliding effects

Based on the settings shown in Figure 5-5, _slideArea T-Y is 100, and _slideArea B-Y is 300. The sliding area
is then depicted as the green area shown in Figure 5-5.

UlPage Project Setting  Modbus
Y=0

o 1t Page

_slideArea T-Y=100 | |
300

Selected Area

_slideArea B-Y=300

Figure 5-6: Demonstration on Sliding Area
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If _slideArea T-Y is setto 0, and _slideArea B-Y is set to 480 (Y resolution of the Panel) , then the sliding effects
will be like sliding a whole page, as the figure shown below:

RSN

Levetap Semican. .

. g
High Performance Uart TFT Panel Solution

TFTERORES A

Figure 5-7: Sliding the whole page

Note:

1. Sliding area should not have dynamic widgets such as GIF, analogue clock, or digital clock, otherwise it
may result in abnormal display.

2.0 <=_slideArea T-Y < _slideArea B-Y <= Panel resolution of the Y direction

3. If RGB format is set as aRGB4444, then
LT7589 does not support the sliding effect on panels with resolution of 1024x600 or above.
If RGB format is set as aRGB8888, then

LT7589 does not support the sliding effect on panels with resolution of 800x480 or above.
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5.3. New Page

Right click on page list, a pop-up window will be shown as Figure 5-8. Select [NewPage] to add a new page.
Every new page will be added to the end of the page list by default. A new created page will have no contents.

Page Name Page Name |

0000 icon_0 0000 icon_0

W1l 0001 RGBColor(0.... 0001 0001 RGBColor(0,...

0002 ool NewPage | 0002 0002 RGBCOlor0...
ClonePage 0003 0003_RGBColor(0,...
CleanPage

Figure 5-8: Add a New Page

5.4. Clone a Page

Right click on the page you wish to clone in the page list; a pop-up window will be shown as Figure 5-9. Select
[ClonePage] to clone the page. A new page will be added to the end of the page list by default, and its contents
will be the same as the original one. Developers must avoid address conflicts between widgets.

Pagel Name | Page Name
0000 icon_0 0000 icon_0
0001 0001 test0001
NewPage
0002 0002 RGI
_ ToneFage 0002 0002_RGBColor(O....
0003 0003 RGI e nPage 0003 0003_RGBColor(0,..

[0004 test0001 1

Figure 5-9: Clone a Page
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5.5. Clean Page

Right click on the page you wish to clear in the page list; a pop-up window will be shown as Figure 5-10. Select
[CleanPage] to clear the page.

Pagel Name I
0000 icon_0
0001 test0001

0002 0002_RGBColor(0,...
0003 0003_RGBColor(0,...

0004

NewPage
ClonePage

CleanPage

DeletePage

Page Name
0000 icon_0
0001 test0001

0002 0002_RGBColor(0,...
0003 0003_RGBColor(0,...

Figure 5-10: Clean Page
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5.6. Delete the Last Page

Developers may delete the last page by clicking on [DeletePage] in the pop-up window, as shown in Figure 5-
11. However the page is deleted, the cfg file still keeps its contents, therefore, if a new page with the same page
ID is created afterwards, the deleted contents will be loaded to the new page.

NewPage
ClonePage
CleanPage
DeletePage

Figure 5-11: Delete the Last Page

5.7. Redundant Page

For the redundant pages (pages that are not used), developers may simply clear up their contents. Empty pages
will not occupy Flash space.

5.8. Basic Operation
5.8.1. Add a Widget

Step I: Click on the target widget icon, the cursor will be switched to “Cross” style.

OB

‘ Page | Name | “|

) - W OHY O] EE]
* e BEOl EN &k kbk

LhcEEE
CircularTouch

Figure 5-12: Add a Widget

roject Setting Modbus

Step II:  Click within the editing area, and then drag to form the widget.

Ul Page 100% View  Project Setting

Ul Page 100% View  Project Setting

-

Figure 5-13: Generate a Widget

Step lll: Right click on the editing area to exit the Widget Adding mode, the cursor will be switched back
to “Arrow” style.
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5.8.2. Select Existed Widgets

There are two ways to select existed widgets, (1) click on the target widget; (2) frame selection. When using the
frame selection, the whole target widgets should be included. Once the frame selection is done, developers
may move the selected widgets together, or copy them and then paste them to other pages.

EEDD

¥

ZDmm

Figure 5-14: Frame Selection

5.8.3. Delete Widgets
a—

ICON: ]

Click on the target widget or select multiple widgets through frame selection. Next, click on the ICON shown
above or the [Delete] key on the keyboard, then the selected widgets will be deleted.

5.8.4. Widget Clone

ICON: [-‘

Click on the target widget, and then click on the ICON shown above. A new widget will be generated on the side
of the original one. All the parameters of the new widget will be the same as the original one, except for its

coordinates.
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Figure 5-15: Clone a Widget
5.8.5. Widget Copy and Paste

= &

ICON: V===

This function is for copying multiple widgets, and the copied widgets can be pasted to different pages. All the
parameters will be the same as the original ones except for the addresses. The function also supports short-
key: Ctrl + C = copy to clipboard; Ctrl + V = paste to the current page.

Step I: Frame select the target widgets, and then use Ctrl + C or click on the ICON above to copy the
contents to the clipboard.

FPees panPDRERBRA=CRERES T L=l 20220 6B

FEEN
Widget Copy

Ul Page  Project Setting  Modbus

Figure 5-16: Copy Widgets

Step ll: Go to the destination page, and then use the short-key, Ctrl + V, to paste the copied widgets.
Finally, right click on the editing area to exit the selection mode.
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BEESE EAmPOBAEL2=SCRRPESE mHTLTLHENEQCD GEF

I SRR
Widget Paste

UlPage  Project Setting  Modbus

Figure 5-17: Paste the Widgets

5.8.6. Fine-tune Widget Location

Developers are allowed to adjust the location of widgets by directly entering coordinates or using mouse to drag
the widgets to a designated location. To fine-tune the location of one or a set of widgets, developers may also
utilize the 4 direction keys (< N ¥ =) on the keyboard. Each click will move the selected widgets to the
designated direction for 1 pixel. These direction keys also support long-press operation.

Note: When the base map is zoom-in and exceeds the editing window, developers can also use the direction
keys to move the editing window. Under such situation, using direction keys to fine-tune widget location
will remain no actions until the editing window is moved to the limit.

Ul Page 140% View  Project Setting  Modbus

o o o o]
g 2 o

gz = = x ol |

Z

e

o
o

m
]

L s v g =19i:DR Gl B PIEI Ty PRgeuu oLy

Figure 5-18: Fine-tune Widget Location
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5.8.7. Load previous step & Load next step

ICON:

Load previous step: Undo operation (short-key: Ctrl+Z).
Load next step: Redo operation (short-key: Ctrl+Y).

Note:
1. Undo / Redo operations are only valid for the current editing page. The most 50 operations can be
undone / redo.

2. Following operations will be recorded: (1) Move widgets; (2) Add/Delete widgets.

3. If a widget parameter is modified, it will only be recorded when (1) the current page is switched; (2) the
project is compiled and saved.

5.8.8. Lock & Unlock

0o

Function: Used to Lock/Unlock the widget location.

ICON:

5.9. Short Keys

Generate UartTFT-lII_Flash.bin : Ctrl+B

Fine-tune Widget Location : 4 direction keys (€ NV )
New Project : Ctrl+N
Open Project : Cirl+0O
COPY : Ctrl+C
PASTE : Ctrl+V
DELETE : Delete
Zoom-in : Ctrl+1
Zoom-out : Ctrl+U
Original Size : Ctrl+Q
Set writeAddr : Ctrl+A
Undo : Crl+Z
Redo : Ctrl+Y
Save All : Ctrl+S
Open the User Manual : F1

Ul_Editor-11l_EN / V1.1
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6. Widget

6.1. Button

O

ICON:
Parameter Data
Function :  Jump to designated page name button 0
name :  Widget name, User-definable X 128
X&Y :  Left-top coordinates of the Button v 108
W&H : The width and height of the Button. W 165
Developers may set the width and height for
virtual buttons. If an icon is added, then its H 118
width and height will be adapted automatically. retumValue 0x0020
returnValue : Report value (through Uart), user-definable.
i ) unpressedlcon
Valid when [reportToHost] is set to Enable.
dl
unpressedicon : Icon for the button (unpressed state) pressedican
pressedicon :lIcon for the button (pressed state) pageGoto
The width / height of unpressedicon and |reportToHost Disable
pressedicon must be the same. hostControl Disable
pageGoto :  Setup which page to jump to if the button is _triggeVaiue 0x0000
pressed.
Figure 6-1: Button
reportToHost :  Set [Enable] to report the returnValue through Uart interface if the button is
pressed, set [Disable] otherwise. Refer to Touch Returned Message for more
detail.
hostControl :  Set[Enable] to allow host to trigger the button. Note that the touch control function
will be invalid when hostControl is enabled. Refer to Widget Trigger: triggerValue
for more detail.
_triggerValue :  The data sent by the host to trigger the widget.

Ul_Editor-11l_EN / V1.1
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6.2. SlideMenu
ICON: IE‘ i Parameter Data
name slmenu_0
Function : Better visualize the slide menu. riteAddr 0x0000
name :  Widget name, User-definable X 8
writeAddr : Variable address, user-definable. Y 12
X&Y : Left-top coordinates of the SlideMenu W 197
W&H :  The width and height of the SlideMenu. When H 124
the sliding direction is horizontal, the height
does not need to be modified, and the width H 30
should be set according to the material. When L2 30
the sliding direction is vertical, the width does direction Vertical
not need to be modified. As shown in Figure 6- orearound
3, HO is the height of a single digit, unit: Pixel. :
background
minValue 0
maxValue 10
defaultValue 0
ad)Step 1
reportToHost Disable

Figure 6-2: Slide Menu

bglmage

Figure 6-3: Example of SideMenu
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L1&L2

direction

foreground
background

minValue &
maxValue

defaultValue
adjStep

reportToHost

Note

As shown in Figure 6-3, the height of L1 is the same as that of L2. There are two
examples: (1) To choose from a display of 3 options. As shown in Figure 6-3, the
first picture on the left, the SlideMenu is separated into three parts, where L1 = L2
= HO, and the height of the selected area (in the middle) is also HO. Therefore, the
total height (H) is 3HO; (2) To choose from a display of 5 options. As shown in Figure
6-3, the second picture on the left, the SlideMenu is also separated into three parts,
whereas L1 = L2 = 2HO0, and the height of the selected area (in the middle) is HO.
Therefore, the total height (H) is 5HO.
Developers may follow below rules to setup L1, L2, and H:

Assume there are N (must be an odd number) options in a display, then

L1=L2=HO0*(N-1)/2,H=N*HO0

Same rules apply to horizontal SlideMenu, simply change H to W

Setup sliding direction
(4 options: Vertical / Horizontal / Vertical-Loop / Horizontal-Loop).

Foreground Image, as shown in Figure 6-3, the second picture on the right.
Background Image, as shown in Figure 6-3, the first picture on the right.

Setup the range of selection, based on the prepared material. If there are 10 options
in the prepared material, for example, Year 2020 to Year 2029, then minValue can
be set to 20, and maxValue can be set to 29.

Settable range is 0 ~ 65535.

Default value, must be within the minValue and maxValue.
Movement of each slide operation. One step = HO, in pixel.

Set [Enable] to report the writeAddr and data through the Uart interface if the
SlideMenu is operated, otherwise set [Disable]. Refer to Touch Returned Message
for more detail.

1. SlideMenu cannot be used to adjust backlight;
2. The picture size should meet the following conditions:
(1) H<8192; (2) W < 8192; and (3) W*H < 800*480.

3. When using Uart commands to change the display of the SlideMenu, the display
of the SlideMenu will not be updated until the page is refreshed.
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6.3. PopupBox

ICON: J

Function
name
X&Y
W&H

returnValue
unpressedicon
pressedicon

pageGoto

box_X & box_Y

dimming

reportToHost

clearLastPopupBox

hostControl

_triggerValue
backgroundPage

Add a popup box to better visualize the display
PopupBox name, user-definable
Left-top coordinates of the PopupBox

The width and height of the PopupBox. When
an icon is added, its width and height will be
adapted automatically.

Report value (through Uart), user-definable.
Icon for the PopupBox (unpressed state)

Icon for the PopupBox (pressed state). The
width / height of unpressedicon and
pressedlcon must be the same.

Setup which page to jump to if the PopupBox
is pressed.

The left-top coordinate of the PopupBox.

Background mode. There are two modes:

(1) Disable: The background brightness
remains the same;

(2) Enable: The background brightness will be
dimmed, yet the PopupBox
brightness will be normal.

Parameter Data
name popbox_0
X 215
Y 305
W 460
H 99
returnValue 020000
unpressedlcon
pressedlcon
pageGoto
box_X 0
box_Y 0
dimming Disable
report ToHost Disable
clearLastPopupBox  Disable
hostControl Disable

_triggerValue 00000
backgroundPage

Figure 6-4: PopupBox

Set [Enable] to report returnValue through Uart interface to host if the Popupbox
is triggered, set [Disable] otherwise. Refer to Touch Returned Message for more

detail.

Set [Enable] to clear PopupBox after exiting the PopupBox, set [Disable]

otherwise.

Set [Enable] to allow host to trigger the PopupBox. Note that the touch control
function will be invalid when hostControl is enabled. Refer to Widget Trigger:

triggerValue for more detail.

The data sent by the host to trigger the widget.

Set a background page for the PopupBox.
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6.4. Variable Button

:
4

Function

ICON:

name
X&Y
W&H

writeAddr
adjStep

maxValue &
minValue

dataType

gradation

cyclicalCounting

longPress

unpressedicon

pressedicon

reportToHost

hostControl

To increase/decrease the value of a designated Parameter : Dta
variable when the button is pressed name varAdi_0
Name of the Variable Button, user-definable X 237
Left-top coordinates of the Variable Button Y 85
The width and height of the Variable Button. W 180
When an icon is added, its width and height will H 121
be adapted automatically.
) writeAddr 0x0001
Start address of the variable value
. adjStep 1
Increment / decrement value when the button is
pressed' minValue 0
Setup for Maximum and Minimum value. These maxWalue 100
two values can be equal to each other. When dataType uchar
these two values are set equal to each other, it _
means writing the value to the designated | 9"adation ¥
variable address when the button is pressed. cyclicalCounting Loop
The input value is in decimal form, ranging from longPress Once
-32768 ~ 32767.
unpressedlcon
There are 5 data types: uchar, char, ushort,
short, and bitControl. pressedicon
Set [+] to increase the value of the variable reportToHost Disable
when the button is pressed; set [-] to decrease hostControl Disable
the value of the variable when the button is
_triggerValue 00000
pressed.

Figure 6-5: Variable Button

Set [Loop] to auto-adjust the value of the variable when it reaches min/max
value. When it reaches the maximum value, then adjust the value to minimum
when the button is pressed again. When it reaches the minimum value, then
adjust the value to maximum when the button is pressed again.

[Once] : trigger the button one time when it is pressed and released.

[Repeat]: Long press is enabled. The button will be triggered continuously when
it is pressed.

Icon for the button (unpressed state)

Icon for the button (pressed state). The width / height of unpressedicon and
pressedlcon must be the same.

Set [Enable] to report writeAddr and data through Uart interface if the button is
pressed, set [Disable] otherwise. Refer to Touch Returned Message for more
detail.

Set [Enable] to allow host to trigger the button. Note that the touch control
function will be invalid when hostControl is enabled. Refer to Widget Trigger:
Ul_Editor-11l_EN / V1.1
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triggerValue for more detail.
_triggrValue : The data sent by the host to trigger the button.

Note:

1. When using a variable button with char or uchar data type to assign a value to certain address, the higher
byte of such address will not be changed.

2. When using bitControl, maxValue and minValue can only be 1 or 0

3. When assigning values to a Text Number or Graphics Number widget, the data types should be set as
the same.

Ul_Editor-11l_EN / V1.1
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6.5. Combo Button

l{_ﬂ
ICON:

Function

name
X&Y
W&H

unpressedicon

pressedicon

click

double click
long press
Click_keyValue
Click_PageGoto

writeAddr

_value

DoubleClick_key
Value

DoubleClick_delay

DoubleClick_Page
Goto

writeAddr

_value

LongPress_keyV
alue

LongPress_delay

This button can recognize [Click], [Double
Click], and [Long Press] operations, and
execute the corresponding actions.

Name of the widget, user-definable

Left-top coordinates of the widget.

The width and height of the widget. When an
icon is added, its width and height will be
adapted automatically.

Icon for the button (unpressed state)

Icon for the button (pressed state). The width

and height of unpressedicon must be the same
as that of pressedicon.

Enable the [Click] function

Enable the [Double Click] function
Enable the [Long Press] function
The key value of the [Click] operation

The page to switch to when the [Click] operation
is detected.

The variable address to set when the [Click]
operation is detected.

The value of the designated variable to set (in
hexadecimal), when the [Click] operation is
detected.

Parameter Data
name comboButton_1
X 564
Y 59
W 119
H 105
unpressedicon
pressedlcon
click Enable
double click Disable
long press Disable
Click keyValue  0x0000
Click PageGoto
writeAddr OxFFFF

_value OxFFFF
DoubleClick ke... 0x0000
DoubleClick_de... 10
DoubleClick_Pa...
writeAddr OxFFFF

_value OxFFFF
LongPress_key... 0x0000
LongPress_delay 10
LongPress_Pag...
writeAddr OxFFFF

_value OxFFFF
reportToHost Disable
hostControl Disable

_triggerValue  0x0000

The key value representing the [Double Click] operation.

Figure 6-6: Combo Button

Set the effective time gap for double click. (50 * N ms, where 1<=N<=255)

The page to switch to when the [Double Click] operation is detected.

The variable address to set when the [Double Click] operation is detected.

The value of the designated variable to set (in hexadecimal), when the [Double

Click] operation is detected.

The key value representing the [Long Press] operation.

Set the effective lasting time for the long-press operation, (50 * N ms, where

1<=N<=255)
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LongPress_Page : The page to switch to when the [Long Press] operation is detected.

Goto

writeAddr :  The variable address to set when the [Long Press] operation is detected.

_value : The value of the designated variable to set (in hexadecimal), when the [Long
Press] operation is detected.

reportToHost : Set [Enable] to report the Key value through the Uart interface if the Combo Button
is operated, otherwise set [Disable]. Refer to Touch Returned Message for more
detail.

hostControl : Set[Enable] to allow host to trigger the button. Note that the touch control function

will be invalid when hostControl is enabled. Refer to Widget Trigger: triggerValue
for more detail.

_triggerValue : The data sent by the host to trigger the button.

Note:

1. Developers may set the [ writeAddr ] as the specialized register, 0x7014, to assign values to multiple variables.
Refer to Variable Association List for more detail.

2. When [ writeAddr ] is set to 0x7014, the setting value of [ _value ] should be one of the ID numbers in the
Variable Association List.

Ul_Editor-11l_EN / V1.1
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6.6. Circular Touch
¢
ICON: Parameter Data
Function To control a variable by Circular Touch name rtouch 0
name Name of the Circular Touch, user-definable. writeAddr Ox4AB1
writeAddr Address of the variable X 154
X&Y Left-top coordinates of the Circular Touch. Y 108
W&H The width and height of the Circular Touch. W 50
When an icon is added, its width and height H 70
will be adapted automatically. foreground
foreground F.oreground irr?agt-?‘, as the middle picture (blue background
circle) shown in Figure 6-7.
background Background image, as the right picture (white slideButton
circle) shown in Figure 6-7. The width/height slide R 50
of the foreground and background images touch R 50
must be the same. minValue 0
slideButton Slider Button, as @ shown in Figure 6-7. The maxValue 100
distance from the center of the sliderButton to defaultValue 0
the edge of the foreground (or background)
picture should be larger than the radius of the startAngle 0
sliderButton, as the mark, “d”, shown in Figure finalAngle 359
6-7. promptNum x 25
promptNum y 35
integerDigit 3
decimalDigit 0
alignment Left
fontlD
fontColor 0x000000
firstlcon
bg lastlcon
digitDisplay... NULL
reportToHost Disable
Figure 6-7: Circular Touch Touch Ctrl Enable

Figure 6-8: Circular Touch
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slide_R : The distance from A to B, as shown in Figure 6-7. Move the slider button to the center of
the circular rail as shown in Figure 6-9, Ul_Eidtor-IIl will auto calculate the value.

Figure 6-9: slide R

touch_R : Radius of the touch area. As shown in Figure 6-7, based on the center of B.
inValue &

rinvalue The range of the circular touch. -32768 ~ 32767.

maxValue

defaultValue :  Default value, must be between minValue and maxValue.

startAngle :  Start Angle of the slider area.

finalAngle :  Final Angle of the slider area.
As shown in Figure 6-7, C represents 0 degree, and the rotation degree will increase
when rotating clockwise. In addition, startAngle cannot be larger than finalAngle
(0°<= startAngle < finalAngle <=360°). This widget cannot be set to increase the
degree counterclockwise.

promptNum_X & The coordinate of the prompt number. Reference point is the left-top coordinate of

promptNum_Y :  the widget. Also, the alignment mode should be set before setting the coordinate of
the prompt number.

integerDigit : Number of integer digits of the prompt number.

decimalDigit : Number of decimal digits of the prompt number.

Ul_Editor-Ill_ EN / V1.1
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alignment

fontID
fontColor
firsticon
lastlcon

digitDisplayMode

reportToHost

Touch Ctrl

Alignment mode (only for the horizontal direction) for the prompt number.

Options include Left, Middle, and Right. The left-top X coordinate (promptNum_X) of
the prompt number is used as the base line.

As shown in Figure 6-10:

[Left]: Display the prompt number as its left-top coordinate setting (promptNum_X,
promptNum_Y)

[Middle]: Horizontally align the middle of the prompt number to the base line.

[Right]: Horizontally align the right of the prompt number to the base line.

Left

promptNum_X -‘*
F{ Middle

Right

Figure 6-10: Prompt Number Alignment

Select from a Font list for the prompt numbers

Set the font color for the prompt numbers

The first Png picture, which should be the number “0”

The last Png picture, which should be the number “9” or the decimal point ”.”

Select the form of the prompt numbers, including [Null], [FontNum], and [IconNum].
[NULL]: No prompt number used

[FontNum]: Using Font characters

[lconNum]: Using Png numbers

Set [Enable] to report the writeAddr and its value through Uart interface if the widget

is operated, set [Disable] otherwise. Refer to Touch Returned Message for more
detail.

Set [Enable] to allow touch operations, set [Disable] otherwise.

Note: foreground and background Images must be set and cannot be left empty.
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6.7. Slider Bar

e
A

ICON: =

Function To control a variable by Slider Bar

name Name of the Slider Bar, user-definable.

writeAddr Start address of the variable value

X&Y Left-top coordinates of the Slider Bar

W&H The width and height of the Slider Bar. When
an icon is added, its width and height will be
adapted automatically. If no background
picture added, the width and height will need
to be set manually.

touch_X & The left-top coordinate of the touch area. The

touch_Y reference point (0, 0) is the left-top coordinate
of the Slider Bar.

touch_W & The width and height of the touch area. The

touch_H setting range must be within the background
picture.

inVal
minValue & The range of the Slider Bar. -32768 ~ 32767
maxValue

defaultValue

Default location of the Slider Bar.

_0‘

bar_X & bar_Y The left-top coordinate of the foreground picture. The reference point (0, 0) is the left-
top coordinate of the Slider Bar.

baricon Foreground picture, as the green area shown in Figure 6-12

slideButton Slider button, as the rhombus shape shown in Figure 6-12. The height (width) of the
slider button must be larger than or equal to that of the foreground picture.

background Background picture, as the yellow area shown in Figure 6-12. The background picture
can be omitted.

direction Sliding direction, from the small value to the larger value.

reportToHost Set [Enable] to report the writeAddr and its value through Uart interface if the widget is
operated, set [Disable] otherwise. Refer to Touch Returned Message for more detail.

Touch Citrl Set [Enable] to allow touch operations, set [Disable] otherwise.

Figure 6-12: Slider Bar Example

Parameter Data
name slider 0
writeAddr 0x4AB2
X 221
Y 371
W 114
H 104
touch X 5
touch Y 5
touch W 104
touch H 94
minValue 0
maxValue 100
defaultValue 0
bar X 0
bar Y 0
barlcon
slideButton
background
direction Lto R
reportToHost Disable
Touch Ctrl Enable

Figure 6-11: Slider Bar
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6.8. Keyboard
6.8.1. Setup the keyboard widget

To use a keyboard widget, its materials must be set first. Refer to the steps below:

Step I: As the figure shown below, prepare two keyboard pictures, one represents the unpressed state, another
represents the pressed state. The size the two pictures should be the same.

Figure 6-13: Keyboard Pictures

Step II: Add the two pictures to the Page list of Ul_Editor-1l, as shown below:

0016  TextScroll

0017  Audio

0018 RGBColor(0,0,0)
0019  Brightness

0021 Pressed keypad

0022  Password KB

0023 Password KB2

Figure 6-14: Add Keyboard Picture (unpressed state)

Ul_Editor-11l_EN / V1.1
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0015
0016
0017
0018
0019
0020
0021
0022
0023

Label

TextScroll

Audio
RGBColor(0,0,0)
Brightness
Unpressed Keypad

Pressed keypad

Password KB1

Password KB2

Figure 6-15: Add Keyboard Picture (pressed state)

Step lll: Add SingleKey widgets to the page of Keyboard picture (unpressed state), as shown in Figure 6-16.

Figure 6-16: Add SingleKey Widgets

Note that only SingleKey widgets are allowed to be added to the page of keyboard picture. In the
parameter table of the SingleKey widget (at “1” location), as shown in Figure 6-17, the keyCode
parameter, is set to 0x0031 which is the ASCII code of number “1”. (Refer to Setup Keyboard Key-
code for the key-code list.) In addition, the SingleKey parameter, pressPage, should be pointed to the
location of the keyboard picture with pressed state, which is Page0021 in the example here.

Figure 6-17: Setup keycode and pressPage

Parameter

| Data

kbkey 0
20
94
64
52

keyCode

pressPage

0x0031

Page0021

Ul_Editor-11l_EN / V1.1
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After the above materials are set, the parameter of Keyboard widget, pagelD, should be set to the location of
the keyboard picture with unpressed state, which is Page0020 in the example here, as shown in Figure 6-18.

dataType short

}:ageID Page0020

fontColor 0x000000

Figure 6-18: Setup Keypad Widget

Note:

1. Only SingleKey widgets are allowed to be added to the page of the keyboard picture of unpressed state.

2. No widgets are allowed to be added to the page of the keyboard picture of pressed state.

Ul_Editor-11l_EN / V1.1
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6.8.2. SingleKey

="
ICON: kbk
Function : Assign a key-code to each key Parameter Data
name :  Name of the key, user-definable. name Kbkey 0
X&Y : Left-top coordinates of the key * T
W&H : The width and height of the key, roughly based v 132
on the key size on the keyboard picture. W 140
keyCode : Key code H 121
pressPage :  When the key is pressed, the corresponding keyCode 0x0020
location of the designated page, as Figure 6- pressPage

15, will be shown.

Figure 6-19: SingleKey

Note: Refer to Setup Keyboard Key-code for the key code list.
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6.8.3. Numeric Keypad

1
I:IA.

ICON:

Function

name

writeAddr
byteLength

X&Y

W&H

kpad_X & kpad_Y

input_X & input_Y:

input_Max &
input_Min

integerDigit
decimalDigit
fontWidth

inputLimit

Write a number to the designated
address. The entering number is by
ASCII coding.

Name of the Numeric Keypad, user-
definable.

Starting address of the entered number.

Data Length, auto-adjusted by the
datatype. No need to modify

Left-top coordinates of the triggered
area.

The width and height of the triggered
area.

Left-top coordinate of the pop-up
keypad. The reference point (0, 0) is the
left-top coordinate of the current page.

Left-top coordinate of the number input
area. The reference point (0, 0) is the
left-top coordinate of the Numeric
Keypad page.

Set the max and min values of the input
number. Theses settings are only valid
when inputLimit is enabled. In addition,
the input range is limited by the setting
value of integerDigit and decimalDigit.
Maximum input range is [-
2147483647, 2147483647]

The number of integer digits allowed.
The number of decimal digits allowed.

The width of the number — auto adapted
by the selected font, no need to modify.

Set [Enable] to limit the entered digits to
be within the value set by input_Max
and input_Min.

Ul_Editor-11l_EN / V1.1

Parameter Data
name keypad 0
writeAddr 0x0902
bytelength 8
X 43
Y 276
w 429
H 96
kpad X 504
kpad Y 244
input X 33
input Y 38
input Max 999999999
input Min 0
integerDigit 8
decimalDigit 2
fontWidth 30
inputlLimit false
inputMode New
alignment Left
cursorColor OxFFFFFF
cursorEnable Enable
fontlD 07 Font-GB...
datalype longlong
pagelD Page0022
fontColor OxFFFFFF
reportToHost Disable
background...
hostControl Disable

_triggerVa... 0x0000

Figure 6-20: Numeric KeyPad
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inputMode : Input Mode. There are two modes,
3. Modify: A default value will be shown in the entry box of the Numeric Keypad.

4. New: No value will be shown in the entry box of the Numeric Keypad.

(2) New:

alignment : Alignment mode. The display output is as shown below:

123| 12345
(1) Left:
_ 123 12345
(2) Middle:
| 123 }2345
(3) Right:

cursorColor : Set the cursor color

cursorEnable :  Set [Enable] to show the cursor; set [Disable] otherwise.

fontID : Select a font

dataType :  Select a data type

pagelD : The page ID of the Numeric Keypad. The designated page must have the

picture of the Numeric Keypad (unpressed state). This parameter must be
set and cannot be left empty.

fontColor :  Set the color of the entered number

reportToHost : Set [Enable] to report the input number and writeAddr through Uart port after
the [Enter] key is pressed, set [Disable] otherwise. Refer to Touch Returned
Message for more detail.

backgroundPage :  Set a background page for the Numeric Keypad.

Ul_Editor-11l_EN / V1.1
|

© Levetop Semiconductor Co, Ltd. -79-



JLEVETOP

Ul _Editor-llI

hostControl Set [Enable] to allow host to trigger the widget. Note that the touch control
function will be invalid when hostControl is enabled. Refer to Widget Trigger:

triggerValue for more detail.

_triggerValue The data sent by the host to trigger the Numeric Keypad.

Note1 When assigning values to [Text Number Display] or [Graphics Number
Display] through a Numeric Keypad, their parameters such as writeAddr,
dataType, integerDigit, and decimalDigit must be the same, otherwise, the
assigned value will be incorrect.

Note2 input_Max, input_Min, integerDigit, and inputLimit are used to specify the

input range more clearly. As shown in Table 6-1, if inputLimit is enabled (set
to [Enable]), whereas the setting values of input_Min/Max conflict with that
of integerDigit, then the input number will be limited by the setting value of
IntegerDigit.

Table 6-1: Exzample of Input Range Limitation

integerDigit inputLimit input_Max input_Min Input Range
60 30 30 — 60
TRUE
5 200 -200 -99 — 99
60 30 00 — 99
200 -200 00 — 99

The input ranges of different data types are listed in Table 6-2.

Table 6-2: Input Ranges of Different Data Types

Maximum Recommended
Data Type Input Range L. .
digit number digit number
char -128—127 2 2
short -32768—32767 4 4
int -2731—2131-1 9 9
longlong -2°63—2"63-1 18 18

Note: digit number = integerDigit + decimalDigit

Ul_Editor-11l_EN / V1.1
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6.8.4. EN_KeyBoard

=5

ICON: EN

Function
name
writeAddr
wordLength

X&Y
W&H
fontID
fontWidth

fontHeight

cursorColor

cursorEnable

fontColor

entryBox_X &

entryBox_Y

pagelD

keyboard_X &
keyboard_Y

inputMode

displayFormat

reportToHost

backgroundPage

hostControl

_triggerValue

Parameter Data

name enkeyB 0
Input English letters. writeAddr OxFFFF
Name of the EN_KeyBoard, user-definable. wordLength 16
Starting address of the input data ‘: :27
Data length. Unit: Word. These addresses W 69
cannot be used by other widgets thereafter. H 63
Left-top coordinates of the triggered area. fontlD
The width and height of the triggered area. fontWidth 16
Select a font fontHeight 16
The width of the letter — auto adapted by the cursorColor 0x000000
selected font, no need to modify. cursorEnable  Enable
The height of the letter — auto adapted by the fontColor 0x000000

selected font, no need to modify. entryBox X 0

Set the cursor color entryBox Y 0

Set [Enable] to show the cursor; set [Disable]
otherwise.

pagelD

keyboard X 0
keyboard ¥ 0O
inputMode New

Set the color of the letters

Left-top coordinate of the letter entry box. The
reference point (0, 0) is the left-top coordinate of
the EN_Keyboard page.

The page ID of the EN_Keyboard. The
designated page must have the picture of the
English Keyboard (unpressed state). This
parameter must be set and cannot be left empty.

displayFormat normal
reportToHost Disable
background...
hostControl Disable
_triggerVa... 0x0000

Figure 6-21: EN KeyBoard

Left-top coordinate of the pop-up English Keyboard. The reference point (0, 0) is the
left-top coordinate of the current page.

Set [New] to start a new input; set [Modify] to read the existed value of the designated
address and display the data in the entry box. Please note that English Keyboard does
not support reading Chinese characters.

Set [Star] to display the entered letter as the symbol, * * ‘.

Set [Enable] to report the input data and writeAddr through Uart port after the [Enter]
key is pressed, Set [Disable] otherwise. Refer to Touch Returned Message for more
detail.

Set a background page for the EN_KeyBoard widget

Set [Enable] to allow host to trigger the EN_Keyboard. Note that the touch control
function will be invalid when hostControl is enabled. Refer to Widqget Trigger:
triggerValue for more detail.

The data sent by the host to trigger the EN_Keyboard.

Note: English Keyboard can only be used to assign values to String_Label and Text Scroll widgets.

Ul_Editor-11l_EN / V1.1
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6.8.5. CN_KeyBoard

ICON: PN

Function

name
writeAddr
wordLength

X&Y

W&H
BRXFFE
XFEE

HEXFFE

waFe

g
it

=

it
ik

ISz

FATERE
FEHm{ERE

BMAXFEES

SNSCF AR X
Mmy

RTAXFEHE

HERT AR X
Mmy

Input Chinese characters. The coding table is
as shown in Table 6-5.

Name of the CN_KeyBoard, user-definable.
Starting address of the input data

Data length. This parameter is set to limit the
length of the input data. An ending code,
0x0000, will be added to the end of the input
string. Therefore, the default data length will
be wordLength+1, and these addresses
cannot be used by other widgets thereafter.

Left-top coordinates of the triggered area.
The width and height of the triggered area.
Select a Chinese Font, must be GBK font.

The width of the character — auto adapted by
the selected font, no need to modify.

The height of the character — auto adapted
by the selected font, no need to modify.
Select a PinYin font, must be GBK font.
Developers may set the same font for both
P AT R and BRMAFRE.

The width of the PinYin font — auto adapted
by the selected font, no need to modify.

The height of the PinYin font — auto adapted
by the selected font, no need to modify.

Set the cursor color

Set [Enable] to show the cursor; set [Disable]
otherwise.

Set the color of the Chinese Font.

Set the left-top coordinate of the first entered
character, as O shown in Figure 6-23.The
reference point (0, 0) is the left-top
coordinate of the keyboard page.

Set the color of the prompt characters, as (2]
and © shown in Figure 6-23.

Set the left-top coordinate of the PinYin
prompt character, as @ shown in Figure 6-
23. The reference point (0, 0) is the left-top
coordinate of the keyboard page.

Ul_Editor-11l_EN / V1.1

Parameter Data
name cnkeyB 0
writeAddr OxFFFF
wordlength 16
X 417
Y 81
w 27
H 81
EBRNATE
NFmE 16
NFeE 16
HENATE
HEFEEE 16

AEFdeE 16
FEATRERE 0x000000
SRR Enable
BMAMFEE  0x000000
BMAXFLIRX 0
BINMFATY 0
BraFEE 0x000000
HERTRALIRX 10
HERARY 24
WFRTAERX 10
IXFIRTALPRY 48
pagelD
FREAMTX 0
SRERAMTRY 0
BT New
N=Fjaltapixel 3
reportToHost Disable
background...
hostControl Disable

_triggerVa... 0x0000

Figure 6-22: CN _KeyBoard

© Levetop Semiconductor Co, Ltd.
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NIRRT : Set the left-top coordinate of the Chinese prompt characters, as © shown in Figure
Xfay 6-23. The reference point (0,0) is the left-top coordinate of the keyboard page.

=1t e |#]$ [% [~
1.2 §3iil4 |5 |6

Figure 6-23: Example of PinYin Characters

pagelD :  The page ID of the keyboard. This parameter cannot be left empty.

BRMEXTY : The left-top coordinate of the pop-up keyboard. The reference point (0, 0) is the
left-top coordinate of the current page.

fxE - Set [Modify] to import the data of designated address and display it onto the
entry box of the keyboard, set [New] otherwise.

N =FIalEE pixel :  Set the gap between characters.

reportToHost : Set [Enable] to report the input data and writeAddr through Uart port after the

[Enter] key is pressed, set [Disable] otherwise. Refer to Touch Returned Message
for more detail.

backgroundPage : Seta background page for the CN_KeyBoard widget

hostControl :  Set[Enable] to allow host to trigger the CN_Keyboard. Note that the touch control
function will be invalid when hostControl is enabled. Refer to Widget Trigger:
triggerValue for more detail.

_triggerValue : The data sent by the host to trigger the CN_Keyboard.

Note: Chinese character can only be entered one by one. Also, the encoding of the related String_Label
and Text Scroll widgets should be set the same as the font of CN_KeyBoard (GBK font).

Ul_Editor-11l_EN / V1.1
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6.8.6. Setup Keyboard Key-code

(1) Numeric Keypad
ASCII Function Code:
0x00F0: Cancel
0x00F1: Enter
0x00F2: Backspace

Table 6-3: Numeric Keypad Coding

Key-code List of Numeric Keypad
Value Key-code Value Key-code

0 0x0030 7 0x0037
1 0x0031 8 0x0038
2 0x0032 9 0x0039
3 0x0033 - 0x002D
4 0x0034 . 0x002E
5 0x0035 Cancel 0x00FO0
6 0x0036 Enter 0x00F1

Backspace 0x00F2

Ul_Editor-11l_EN / V1.1
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(2) EN_KeyBoard

ASCII Function Code:

0x00F0: Cancel

0x00F1: Enter

0x00F2: Backspace

O0x00F3: Caps Lock

Table 6-4: English Keyboard Coding
Key-code List of EN_KeyBoard
1st Row 2nd Row 3rd Row 4th Row
Capital | Lowercase | Key-code | Capital | Lowercase | Key-code | Capital | Lowercase | Key-code | Capital | Lowercase | Key-code

~ : 0x7E60 Q q 0x5171 A a 0x4161 z z Ox5A7A
! 1 0x2131 W w 0x5777 S S 0x5373 X X 0x5878
@ 2 0x4032 E e 0x4565 D d 0x4464 C c 0x4363
# 3 0x2333 R r 0x5272 F f 0x4666 Vv v 0x5676
$ 4 0x2434 T t 0x5474 G g 0x4767 B b 0x4262
% 5 0x2535 Y y 0x5979 H h 0x4868 N n Ox4E6E
A 6 0x5E36 U u 0x5575 J j 0x4A6A M m 0x4D6D
& 7 0x2637 I i 0x4969 K k 0x4B6B < , 0x3C2C
* 8 0x2A38 (0] o] Ox4F6F L I 0x4C6C > . O0x3E2E
( 9 0x2839 P p 0x5070 : ; 0x3A3B ? / 0x3F2F
) 0 0x2930 { [ 0x7B5B " ! 0x2227 SP SP 0x2020
_ - 0x5F2D { ] 0x7D5D
+ = 0x2B3D | \ 0x7C5C

© Levetop Semiconductor Co, Ltd.
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(3) CN_Keyboard

GBK Function Code:

0x00F0: Cancel

Ox00F1: Enter

O0x00F2: Backspace

0x00F3: Caps Lock

0x00F4: PinYin / English input

0x00F5: Clear all input contents

O0x00F7: Display the last Chinese character list (for Pinyin Chinese Characters)

Ox00F8: Display the next Chinese character list (for Pinyin Chinese Characters)

Table 6-5: Chinese Keyboard Coding
Key-code List of CN_KeyBoard
1st Row 2nd Row 3rd Row 4th Row
Capital | Lowercase |Key-code| Capital | Lowercase | Key-code | Capital | Lowercase | Key-code | Capital | Lowercase | Key-code

= 0x7E60 Q q 0x5171 A a 0x4161 z z Ox5A7A
! 1 0x2131 w w 0x5777 S S 0x5373 X X 0x5878
@ 2 0x4032 E e 0x4565 D d 0x4464 C ® 0x4363
# 3 0x2333 R r 0x5272 F f 0x4666 \Y v 0x5676
$ 4 0x2434 T t 0x5474 G g 0x4767 B b 0x4262
% 5 0x2535 Y y 0x5979 H h 0x4868 N n Ox4E6GE
W 6 O0x5E36 U u 0x5575 J j 0x4A6A M m 0x4D6D
& 7 0x2637 | i 0x4969 K k 0x4B6B < , 0x3C2C
* 8 0x2A38 ) o Ox4F6F L I 0x4C6C > . Ox3E2E
( 9 0x2839 P p 0x5070 : ; 0x3A3B ? / Ox3F2F
) 0 0x2930 { [ 0x7B5B " ' 0x2227 | SP SP 0x2020
B = 0x5F2D { ] 0x7D5D
+ = 0x2B3D | \ 0x7C5C

© Levetop Semiconductor Co, Ltd.
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6.9. State Button

]

ICON:
Function The state of this button can be represented by Sz —
the pictures choosing from different image name stateButton 0
groups. By changing the content value of the X 418
associated variable address, a specific image Y 442
group can be chosen for representing the W 76
button's unpressed and pressed states. H 49
name Name of the State Button, user-definable. startDisplaylD 0
X&Y Left-top coordinates of the button. stopDisplaylD 0
W&H The width and height of the widget. When an Icon
icon is added, its width and height will be writeAddr OxFFFF
adapted automatically. value OxFFFF
startDisplaylD The numbering of the first image group. VarCtrlID 0
stopDisplaylD The numbering of the last image group. hostControl ~ Disable
Icon Choose the first icon _triggerVa... 0x0000
Figure 6-24: State Button
writeAddr The associated variable address.
_value The content value of the associated variable address.
VarCtrliD The ID number in the Variable Association List.
hostControl Set [Enable] to allow host to trigger the CN_Keyboard. Note that the touch control

function will be invalid when hostControl is enabled. Refer to Widget Trigger:
triggerValue for more detail.

_triggerValue The data sent by the host to trigger the State Button

Note:

5. The state buttons are controlled on a group-by-group basis, with each group corresponding to two images.
Starting from the initial mapping value, each mapping value is equivalent to a group, and Ul Editor compiles the
two images. When the state button is not pressed, the first image of the group is displayed, and when the status
button is pressed, the second image of the group is displayed.

1. Assign an initial value to the associated variable address (writeAddr), which corresponds to the mapping
value of the state button. After powering on, the state button will display the mapping value corresponding to
the initial value and the corresponding image. When the associated variable address is set to OxFFFF, the
state button will not be displayed.

2. For example, if the start mapping value is 0, the end mapping value is 2, and the first image is numbered
0050, then a total of 6 images from 0050 to 0055 will be compiled by Ul-Editor-1ll, and the 6 images will be
divided into 3 groups. 0050 and 0051 are the first group, and the mapping value is 0. 0052 and 0053 are the
second group, with a mapping value of 1. 0054 and 0055 are the third group with a mapping value of 2. If the

Ul_Editor-11l_EN / V1.1
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associated variable address is 0x0010 and the initial value is 0x0000, after power on, the first set of image
materials for the state button will be displayed, namely 0050 and 0051 images.

3. The state button can be used in conjunction with the variable batch processing tool (Variable Association List)
to operate on multiple variables. Which ID number in the Variable Association List will be executed is
determined by three parameters: (1) the current value of the associated variable (writeAddr); (2) the initial ID
number in the Variable Association List; (3) the starting mapping value

Calculation formula: The current value of the associated variable - the starting mapping value + the initial ID
number in the Variable Association List = the ID number to be executed (valid number>0).

When the value of the associated variable address is changed, the designated ID number of the Variable
Association List will also change accordingly. For example, if the associated variable address (writeAddr) is
0x0010 and its initial value is 0000, and the initial ID number in the Variable Association List is 1, pressing
the state button will batch process the variable with the ID number 1. When the value of the associated
variable address 0x0010 is changed to 0001, the ID number will become 2, that is, pressing the state button
will batch process the variable with the ID number 2, and so on.

Ul_Editor-11l_EN / V1.1
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6.10. Extend Button

ICON:

Function

name
X&Y
W&H

returnValue
unpressedicon
pressedicon

pageGoto

purposeAddr
scoreAddr
CtriLen

reportToHost

hostControl

_triggerValue

Make the values of two variable addresses
equal, and after pressing, assign the value of the
source variable address to the target variable
address.

Name of the Extend Button, user-definable.
Left-top coordinates of the button.

The width and height of the widget. When an
icon is added, its width and height will be
adapted automatically.

Report value (through Uart), user-definable.
Icon for the button (unpressed state)
Icon for the button (pressed state)

Setup which page to jump to if the button is
pressed.

Target variable address

Source variable address

Parameter Data
name extendButto...
X 201
Y 475
A 91
H 57
returnValue  0x0020
unpressedlcon
pressedlcon
pageGoto
purposeAddr OxFFFF
scoreAddr OxFFFF
CtriLen 1
reportToHost Disable
hostControl Disable

_triggerVa... 0x0000

Figure 6-25: Extend Button

The length of the data to be assigned to the target variable address.

Set [Enable] to report the returnValue through Uart interface if the button is
pressed, set [Disable] otherwise. Refer to Touch Returned Message for more

detail.

Set [Enable] to allow host to trigger the button. Note that the touch control function
will be invalid when hostControl is enabled. Refer to Widget Trigger: triggerValue

for more detail.

The data sent by the host to trigger the widget.

Note: By setting the value n to CtrlLen, one can choose to copy the content of n bytes starting from the source
variable address to the designated area that starts from the target variable address.

Ul_Editor-11l_EN / V1.1
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6.11. String Label

Function

ICON:

name

parameterAddr

writeAddr
wordLength

X&Y
W&H

fontWidth &
fontHeight

fontID

encoding

alignment

Horizontal
Vertical
backgroundColor
_color

fontColor
defaultText

passwordMode

multiLanguage

Note:

Parameter Data
name label O
parameterA... OxFFFF
Display Chinese, English, numbers, and writeAddr 0x4AB6
special characters. wordlength 20
Name of the String_Label, user-definable. X 616
Used to update widget parameters through Y 18
Uart interface. Refer to String Label: W 60
parameterAddr for more details. H 38
Starting address of the input string fontWidth 40888
Default data length of the string. Unit: Word. fontHeight 1791
The assigned storage space cannot be used fontlD
by other unrelated widgets. encoding
Left-top coordinate of the widget. alignment Left
The width and height of the widget. The Horizontal |0
height must be larger than or equal to the Vertical 0
height of the font. background... Disable
For prompting the font width and height only. _color OxD3D3D3
No need to set them. fontColor 0x000000
Select a Font defaultText  label O
For prompting the selected font encoding pass‘.-NordMo... DTsabIe
types. No need to set it. multilangua... Disable
Figure 6-26: String Label

Alignment mode.

There are total 9 modes, combined by Horizontal and Vertical options.

Horizontal: Left / Middle / Right
Vertical: Top / Middle / Bottom
Horizontal gap

Vertical gap
Enable background color
Set the background color

Set the font color

Set a string to be displayed when power-on
Set [Enable] to display the contents as the symbol, * * * (The contents will not be
changed.)

Set [Enable] to activate multi-language function. Refer to Implement Multi Language
Display by Switching Text Code for more detail.

1. Users may change the string contents either by sending character codes (Refer to Write Commands to

Control Widgets) or by a keyboard widget.

Ul_Editor-11l_EN / V1.1
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2. The height of the widget must be set large enough for displaying multiple rows of contents.
3. When a String_Lable is updated by a keyboard widget, their font encoding must be set as the same.
4. If Unicode is used, then Win10 or above OS is suggested.

Ul_Editor-11l_EN / V1.1
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6.12. Static_Text

ICON:
Parameter Data

Function To display fixed string contents of name sText 0

Chinese, English, numbers, and special parameterA... OxFFFF

characters without occupying the variable writeAddr 0x0000

addresses. wordlength 20
name Name of the widget, user-definable. X 726
parameterAddr The parameter contents of this widget are \'% 26

fixed. No need to set or change. w 5L,
writeAddr The variable address is not required by H 30

this widget. No need to set or change. fontWidth 4
wordLength The data length of the string. Unit: Word. fontHeight 0

The value will be auto calculated, fontiD

according to the string content. No need encoding

to set or change. alignment Left
X&Y Left-top coordinates of the widget. Horizontal 0
W &H The width and height of the widget. The Vertical 0

widget height must be larger or equal to background... Disable

the height of the font. color 0xD3D3D3
fontWidth & For prompting the font width and height. No fontColor 0x000000
fontHeight need to set them. defaultText Statictext 1
fontiD Font selection. This parameter is auto- passwordMo... Disable -

adapted, no need to set it. multiLangua... Disable
encoding For prompting the selected encoding Constant Nu... 0

types. No need to set it. =

Figure 6-27: Static_Text

alignment Alignment mode.

There are 9 different modes, combined by Horizontal and Vertical options.

Horizontal: Left / Middle / Right

Vertical: Top / Middle / Bottom
Horizontal Horizontal gap
Vertical Vertical gap

backgroundColor
_color

fontColor
defaultText

passwordMode

multiLanguage

Enable the background color

Set the background color

Auto-addapted by the numbering setting. No need to set it.

Auto-addapted by the numbering setting. No need to set it.

Set [Enable] to display the contents as the symbol, ‘ * * (The contents will not be

changed.)

Set [Enable] to activate multi-language function. Refer to Setting Static _Text for

more detail.

Ul_Editor-11l_EN / V1.1
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Constant_Num :  Select from the configured Static_Text numbers

Note:
1. The display content of the Static_Text widget is fixed, and cannot be changed by Uart commands.
2. If Unicode is used, then Win10 or above OS is suggested.

Ul_Editor-11l_EN / V1.1
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6.12.1. Setting Static_Text

A Static_Text widget can be setup by below steps:

Step 1: Click on the [Tool] Menu, and then click on [Static Text]

Help

Export variable

Modbus

Static Text

Ul Debugger
Font tool
Numbering
WavTool
Emulator

Figure 6-28: Activate Static_Text

Step 2: As shown in Figure 6-28, fill in the text, color, and font to the columns noted as 9,9, and ©
respectively. See below description for other setting detail.

[™) static Text Settings X
Constant 9 language0 language1
e Text Color Font Text Color

1 Test-1 OXFFFFFF 04 _4bits 34PT 48x48 F..
2 Test-2 0X000000 00_4bits_17PT_24x30_F.. Statictext_2 0X000000
< >
ADD DEL
6 o

Figure 6-29: Setting Menu of Static_Text

© Number . This is the index number of the string list. The display content of a
Static_Widget can be easily switched by assigning different index
number to the parameter, Constant_Num.

(2] language0, language1 : When the Number of Language in the [Project Setting] is set > 1, the
language options will be increased accordingly. Users may then fill in the
string of each different language version for each index number.

Ul_Editor-11l_EN / V1.1
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General

MCU Type LT758 hll
Flash Type MorFlash hll
Flash Size 16MB bl
Rotate 0 Degree il
MNum of Language |2 |

Figure 6-30: Set the number of Multi-Language

© Text : Fillin the strings for each index number

O color . Assign the string colors for each index number
O Font . Select the Fonts

® ADD . Click to add one more index

@ DEL . Click to delete one index

Step 3: Add a Static_Text widget, and assign a proper index number to the parameter, Constant_Num.

backgroundCo... Disable

_color 0xD3D3D3
fontColor OxFFFFFF
defaultText Test-1

passwordMode Disable

multilanguage _ Disable

v | | Constant_Num r

Resolution: 320240 Ul Pa 2

Figure 6-31: Set the Constant Number

Note: If multi-languages are configured, the display content of a Static_Text widget can be switched to
different language versions by Uart commands, through the Register 0x703F.

For example, to switch the display content to [language1], the Uart command is as below:

5A A5 07 10 70 3F 00 01 OE CF

Ul_Editor-11l_EN / V1.1
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6.13. Text Scroll

N
ICON: m Parameter Data
) name textroll_0
Function Scroll text from right to left parameterAddr  OxFFFF
name Name of the widget, user-definable. writeAddr 0x5E1D
parameterAddr Used to update widget parameters X 158
through Uart interface. Refer to String: v 119
parameterAddr ils.
arameterAddr for more details W 176
writeAddr Starting address of the input text H 56
X&Y Left-top coordinates of the widget. wordLength 32
W &H The width and height of the widget. The fontWidth 24
W|dget. height must be larger or equal to fontHeight 4
the height of the font.
) ) fontlD 00 _Font_1bit-...
wordLength Default data length of the string. Unit: i
Word. The assigned storage space cannot encoding cB2312
be used by other unrelated widgets. fontColor 0x000000
fontWidth & For prompting the font width and height. No backgroundColor 0x0000FF
fontHeight need to set them. trailingSpace 64
fontID Select a font interval(10ms) 50
encoding For prompting the selected encoding alignment Left
types. No need to set it. scrollMode Enable
fontColor Set the font color defaultText textroll_0
backgroundColor Set background color transparency Disable
multiLanguage  Disable

Figure 6-32: Text Scroll

trailingSpace: Refer to the below illustration. If the length of the text is longer than the widget width, the actual

trailingSpace is as the set value. If the length of the text is shorter than the widget width W, the
actual interval will be, W — the length of the text, no matter what the value is set. Unit:
Pixel.

<———— Widgetwidth ——M >

Professional IC solution

rofessional IC solutionI

P
|€ Interval 9'

interval (10ms): The scrolling speed. Set 1 to move a pixel every 10ms; set 10 to move a pixel every 100ms.

Setting range: 1 to 255

Ul_Editor-11l_EN / V1.1
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alignment ¢ Alignment mode. This parameter is only effective when the text is not scrolling.

scrollMode ! Set [Enable] to scroll the text, set [Disable] otherwise.

Note: If the length of the text is longer than the widget width, then scroll mode will be
enabled automatically, no matter what the scrollMode is set.

defaultText I Set a string to be displayed when power-on.

transparency :  Set [Enable] to skip the background color, and display the text only, set [Disable]
otherwise

multiLanguage : Set [Enable] to activate multi-language function. Refer to Implement Multi-Language

Display by Switching Text Code for more detail.

Note:

1. The total text width (pixel) must be < X resolution of the panel * 2, where text width = fontWidth *
number of characters.

2. Text contents can be changed either by sending character codes (Refer to Write Commands to Control
Widgets) or by a keyboard widget.

3. There can be only one scrolling row per widget.

4. When using a keyboard widget to change the text, the font encoding must be the same for both [Text
Scroll] and [Keyboard] widgets.
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6.14. Text Number Display

=

Function

ICON:

name

parameterAddr

writeAddr
byteLength

X&Y
W&H

fontWidth

fontlD

encoding

alignment

integerDigit
decimalDigit

dataType

uniSymbol
_length
fontColor
defaultNumber
leadingZero
addr

_value

To display a number
Name of the widget, user-definable.

Used to update widget parameters through
Uart interface. Refer to Text Number Display:
parameterAddr for more details.

Starting address of the number

The length of the space for storing the
number. This parameter is auto adapted
according to the data type of the number.

Left-top coordinates of the widget.

The width and height of the widget. The
widget height must be larger than or equal to
the height of the font.

Used to show the font width, no need to
setup

Select a font

Used to show the coding type, no need to
setup

Alignment mode. Options includes Left,
Right, and Middle

Set the digit number of the integer.

Set the digit number of the decimal. See Digit
Number of Integer & Decimal for more
details.

Parameter Data
name number 0
parameterA... OxFFFF
writeAddr 0x4ACA
bytelLength 2
X 97
Y 125
w 77
H 47
fontWidth 17328
fontlD
encoding
alignment Left
integerDigit 4
decimalDigit 0
dataType short
unitSymbol

_length 0
fontColor 0x000000
defaultNum... 0
leadingZero  Disable
addr OxFFFF

_value OxFFFF

Figure 6-33: Text Number

Data types include char, uchar, char_H8, uchar_H8, Short, ushort, int, uint, and long

long. See Data Type for more details.
Support symbols based on ASCII

Number of bytes of the uniSymbol. (One byte for each ASCII character)

Font color

Default text to display after power on.

Set [Enable] to add leading zeros, set [Disable] otherwise.

Variable address for controlling the display of the Text Number.

Set 0 to show the Text Number, set other numbers to hide the Text Number.
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Note:

1. Only one decimal point is allowed. Redundant decimal points and the numbers behind them will be
eliminated.

2. Refer to Write Commands to Control Widgets for the example of updating numbers by Uart port.
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6.15. Graphics Number Display

4

Function

ICON:

name

parameterAddr

writeAddr
byteLength

X&Y
W&H

integerDigit
decimalDigit

dataType

alignment
firsticon

lastlcon

defaultNumber
leadingZero
addr

_value

Note:

Display numbers by assembled png pictures
including 0 ~ 9 numbers, a decimal point, and
a minus sign.

Name of the widget, user-definable.

Used to update widget parameters through
Uart interface. Refer to Graphics Number
Display: parameterAddr for more details.

Starting address of the number

The length of the space for storing the
number. This parameter is auto adapted
according to the data type of the number.

Left-top coordinates of the widget.

The width and height of the widget. The
height will be auto adapted, according to the
imported png pictures.

Set the digit number of the integer.

Set the digit number of the decimal. See Digit
Number of Integer & Decimal for more
details.

Data types include char, uchar, char_H8,
uchar_H8, Short, ushort, int, uint, and long
long. See Data Type for more details.

Parameter Data
name pngNumber 0
parameterA... OxFFFF
writeAddr Ox4ACE
bytelength 2
X 395
Y 194
w 36
H 49
integerDigit 4
decimalDigit 0
datalype short
alignment Left
firstlcon
lastlcon
defaultNum... 100
leadingZero  Disable
addr OxFFFF

_value OxFFFF

Figure 6-34: Graphics Number

Alignment mode. Options include Left, Right, and Middle

Select the icon of “0”

Select the last icon based on display needs. Developers may assign either the icon of
decimal point, minus sign, or the number “9” to this parameter.

Default number to be displayed after power on.

Set [Enable] to add leading zeros, set [Disable] otherwise.

Variable address for controlling the display of the Text Number.

Set 0 to show the Graphic Number, set other numbers to hide the Graphic Number.

1. The order of the pictures is 0 ~ 9, decimal point, and then the minus sign.

2. Only one decimal point is allowed. Redundant decimal points and the numbers behind them will be

eliminated.

3. Refer to Write Commands to Control Widgets for the example of updating numbers by Uart port.
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6.16. Real Time Clock
6.16.1. Analog Clock

ICON: Q

Function

name

parameterAddr

X&Y
W&H

hourHand_L

hourHand_S

hourHand_W
hourHandColor
background

centericon

Display an analog clock
Name of the widget, user-definable.

Used to update widget parameters through
Uart interface. Refer to Analog Clock:
parameterAddr for more details.

Left-top coordinate of the widget.

The width and height of the widget. These
parameters will be auto adapted, according to
the imported pictures.

The length of the hour hand on the longer side.
See example depicted in Figure 6-35.

The length of the hour hand on the shorter
side. See example depicted in Figure 6-35.

The width of the hour hand.
The color of the hour hand.
The background image.

The center image of the analog clock. (e.g. the
dot image shown in Figure 6-34)

Parameter Data
name Clock_0
parameterAddr 0xFFFF
X 236
b 70
W 209
H 200
hourHand_L 40
hourHand_3 15
hourHand_\WW 10
hourHandColar 0xB49600
minuteHand_L 50
minuteHand_5S 15
minuteHand_W 6
minuteHandCaolor 0xB4FF00
secondHand_L 65
secondHand_3S 20
secondHand_W 3
secondHandColar 0008400
background
centerlcon

Figure 6-35: Analog Clock

Figure 6-36: Example of Analog Clock
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\L /‘\ hourHand L
V/
u /] q\

hourHand S

Figure 6-37: hourHand L and hourHand S

Note:

1. To set the parameters of minute hand and second hand, please refer to the description of hour hand.
2. This widget only works correctly when the RTC circuit is available.
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6.16.2. Digital Clock

(09 EI
ICON: = Parameter Data

name RTC 0
Function : To display a digital clock
) ) parameterAddr 0xFFFF
name :  Name of the widget, user-definable.
parameterAddr : Used to update widget parameters through X 278
Uart interface. Refer to Digital Clock: Y g8
parameterAddr for more details. W 233
X&Y . Left-top coordinate of the widget H 156
W&H :  The width and height of the widget
firstlcon
firsticon . Select the picture of “0”
lasticon
lasticon :  Select the picture of “Saturday” or “/(Day)”
displayFormat YY/MMM/OD ..
Figure 6-38: Digital Clock
displayFormat : Display options, as shown in Figure 6-39.
Y¥/MM/DD HH:MM:SS
¥¥/MM/DD
WY/MIM
MM/DD
HH:MM:SS
HH:MM
MM:SS
Weelk
WY /MIM/DD/HH:MM:SS
¥¥/MM/DDy/
WY /MMY/
MM/DD/

Figure 6-39: Display Options of Digital Clock

Note:

1. The order of the PNG picturesis 0,1, 2, 3,4,5,6,7,8,9,:,/ (Year) ,/ (Month) ,/ (Day) , Sun, Mon,
Tues, Wed, Thu, Fri, Sat.

2. If week information is not needed, then only the below PNG pictures are required: 0, 1, 2, 3,4, 5,6, 7, 8,
9,:/ (Year) ,/ (Month) ,/ (Day)

3. The file number of '/ (Day) ’cannot be used by other materials even if / (Day) ’is not used.

4. Refer to Icon Width & Height for the setting rules about the Icon width/height.

5. This widget only works correctly when the RTC circuit is available.
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6.16.3. How to update Date and Time

There are two steps for updating the date and time:
Step 1: Write data to the corresponding registers

Related registers: Year 0x7002, Month 0x7003, Day 0x7004, Hour 0x7005, Minute 0x7006,
Second 0x7007

Step 2: Confirm the modification
Assign one of the values listed below to 0x7008:
0: Year, Month, Day, Hour, Minute, Second
1: Year, Month, Day

Year, Month

Month, Day

Hour, Minute, Second

Hour, Minute

o O b~ WDN

Minute, Second

Note:

1. When updating Date and Time through Uart interface, simply write data to the registers of
0x7002 ~ 0x7007, no need to send confirmation value to 0x7008.

2. Refer to Time Register - 0x7002 ~ 0x7007 for the example of updating Date/Time by Uart port.
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6.17. Timer

" s
ICON: [

Function

name

parameterAddr

X&Y
W&H

presetAddr

_value

countAddr

_value

controlAddr

_value

firsticon
lastlcon

displayFormat

countMode

globalCounting

reportToHost

writeAddr

_value

Set the timer and the operations to execute
after the countdown is done.

Name of the widget, user-definable.

Used to update widget parameters through
Uart interface. Refer to Timer: parameterAddr
for more details.

Left-top coordinate of the widget

The width and height of the widget. These
parameters will be auto adapted, according to
the imported picture.

The address of the target time.

Set the target time in decimal, ranging from
1~65535, in seconds.

The address of the counting time.

Set the start counting time in decimal, ranging
from 1~65535, in seconds.

The address of the control register of the timer.

Set timer operations:

0:Pause the timer
1:5tart the timer
2:Cancel the timer

3:Show timer at pause state

Select the picture of “0”
Select the picture of “/(Day)”
Timer styles. Set NULL to hide the timer.

Parameter Data
name uitimer 0
parameterA... OxFFFF
X 428
Y 306
W 59
H 86
presetAddr  0x4AD2

_value 120
countAddr 0x4AD3

_value 0
controlAddr  Ox4AD4

_value 1:Start the ...
firstlcon
lasticon
displayFormat MM:55
countMode  +
globalCount... Disable
reportToHost Disable
writeAddr OxFFFF

_value OxFFFF

Figure 6-40: Timer

Set the counting mode. “+” : incremental; “-” : decrement

Set [Enable] to keep the timer counting even if the display is switched to other pages.

Set [Disable] otherwise.

Set [Enable] to report writeAddrO~7 and their values through Uart port after the

counting is done, set [Disable] otherwise.

The address of the operation that will be executed after the counting is done.
Developers may set the [ writeAddr ] as the specialized register, 0x7014, to assign

values to multiple variables. Refer to Variable Association List for more detail.

The value to be assigned to the address of the operation after the counting is done.
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Note:

1.  For incremental counting, the counting time = Preset_value — count_value, which means
Preset_value must be greater than count_value, and the timer will count from the value of
count_value to that of Preset_value. For example, if count_value = 60 and Preset_value =
180, then the timer will count 2 minutes (180 — 60 = 120 seconds) . The display will be initially
01:00, and then count to 03:00.

2. For decremented counting, the counting time = count_value no matter what the value of
Preset_value is set. For example, if count_value = 60, then the timer will start at 01:00 and
then countdown to 00:00.

3.  When displayFormat is set to “SS”, the number will be displayed in seconds. The digit number
will be based on the setting of Preset_value. For example, if Preset_value = 4, then the digit
number of the timer is 4.

4. This widget only works correctly when the RTC circuit is available.
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6.18. Gif
h

OIF,

Function

ICON:

name

parameterAddr

writeAddr
X&Y
W&H

playOnceCode

startCode

stopCode

playAtStart

Interval(10ms)

gifName

To display a Gif picture.
Name of the widget, user-definable.

Used to update widget parameters through
Uart interface. Refer to GIF: parameterAddr for
more details.

Address of the value for controlling Gif widget.
Left-top coordinate of the Gif.

The width and height of the Gif. These
parameters will be auto adapted, according to
the imported picture.

Set a value to represent the action of [play
once]. When this value is assigned to the
writeAddr, Gif will be played once.

Set a value to represent the action of [start
playing]. When this value is assigned to the
writeAddr, the related Gif will be played.

Set a value to represent the action of [stop
playing]. When this value is assigned to the
writeAddr, the playing Gif will be stopped.

Set [Enable] to play Gif from the first frame.
Set [Disable] to play Gif from where it is
stopped.

Parameter Data
name gif 0
parameterA... OxFFFF
writeAddr 0x4AD5
X 64
Y 238
w 70
H 65
playOnceCode 11
startCode 10
stopCode 100
disappearCo... 200
playAtStart Disable
interval(10ms) 5
gifName
dataFormat
defaultStatus Run
writeAddr OxFFFF

_value OxFFFF

Figure 6-41: Gif

The time gap between frames. 10ms per unit, if the set value is 2, then the time

gap is 20ms. Maximum setting value: 255.

Double-click to add a Gif. Select a file format from the pop-up window.

@ Message

o Select GIF type

JPG

Cancel

X

Figure 6-42: Select a Gif type

Click the [GIF] button to choose a gif file from the GIF file folder.
Click the [JPG] button to choose a sub-folder from the GIF file folder
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dataFormat
defaultStatus

writeAddr

_value

The below example shows the contents of a GIF file folder:

0003 0000.gif 0001. g.f 0002.gif

i
0004.gif

Figure 6-43: Example of a Gif file folder

As the example shown in the above figure, when the [GIF] button is clicked,
developers may choose one of the gif files (e.g. 0000.gif, 0001.gif, 0002.gif, 0004 .gif)
from the folder.

When the [JPG] button is clicked, developers may choose one of the sub-folders
listed in the GIF file folder. In the example of the above figure, 0003 will be the only
sub-folder available.

In the sub-folder, there should be a group of JPG pictures to form an animation, as
the example shown below:

0000.jpg 0001.jpg 0002.jpg 0003.jpg
0004.jpg 0005.jpg 0006.jpg 0007.jpg
0008.jpg 0009.jpg 0010.jpg 0011,jpg

Figure 6-44: JPG files in the sub-folder

Set data format for the gif frames. See dataFormat for more details.
Set the default status, including:

Run: Play the Gif in loop

Stop: Stop at the first frame

Disappear: No show

RunOnce: Play the Gif once and then stop

The address of the operation that will be executed after the GIF is done playing.
Developers may set the [ writeAddr ] as the specialized register, 0x7014, to assign
values to multiple variables. Refer to Variable Association List for more detail.

The value to be assigned to the address of the operation.
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Note:

1. Assigning OxFFFF to the variable address of Gif can make the Gif disappeared.
2. When using Variable Button to control a Gif widget, its data type must be set as ushort.

3. Assign 0x7000 to writeAddrN to implement “Play once then jump to designated page” action.
The designated page number (hexadecimal value) should be assigned to _valueN.

4. Gif can only be overlapped with graphic number, icon (aPNG), and text widgets. Each
overlapped widget should be fully covered by the Gif widget to avoid abnormal display.

5. The refresh rate is related the size of each frame, and the interval setting.

6. Refer to UartTFT-V3 Flash.bin for the explanation about the size of the bin file converted
from Gif.

7. In the GIF file folder, no files or folders should be named the same. In addition, other
unrelated folders should not be listed under the GIF file folder, as this will result in compilation
error.
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6.19. QRCode

(.
KO

Function

ICON:

name

parameterAddr

writeAddr
byteLength

X,Y,WH

size

content

Note:

To show a QR Code.
Name of the widget, user-definable.

Used to update widget parameters through
Uart interface. Refer to QRCode:
parameterAddr for more details.

Start address of the QR code information.

The length of the variable. Set by required
data amount. The assigned storage space
cannot be used by other unrelated widgets.

The coordinate, width, and height of the QR
code. The width and height will be auto
adapted by the assigned value of size.

Parameter Data
name grcode_0
parameterAddr 0xFFFF
writeAddr 0x0044
byteLength 200
X 362
Y 128
W 100
H 100
size(50pixels) 2
content https://...

Figure 6-45: QR Code

The display magnification of the QR code. Available settings range from 1 to 6. The

default size of the QR code is 50 pixels. For example, set 2 to enlarge the QR code to

2x50 = 100 pixels. The width and height will be changed accordingly.

Setting QR code information. Developers may update the information through Uart

port when needed.

1. Refer to Write Commands to Control Widgets for the example of updating data by Uart port.
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6.20. Audio Play

A

ICON: ji
Parameter Data
Function 1 To play audios. Support maximum 99 audio files. name wav_0
name :  Name of the widget, user-definable. X 393
X,Y,W, H : The coordinate, width, and height of the widget. Y 48
wav ID 1 Click to assign an audio file. w 181
repeat : Set [Enable] to play the assigned audio file in H 192
loop. Set [Disable] to play it only once. waviD
repeat Dizable

Figure 6-46: Audio Play

Note: Only one Audio Play widget is allowed in a page.

How to Switch Audios:

Developers may assign the designated value to the Wave Control Register to play the desired audio. The
address of the Wav Control Register is 0x700A.

Available operations (by assigning the below values to Wav Control Register):
0x0000: Stop playing
0x0001: Play the 15t audio file (The index number of the audio file is 0000) in the WavBin folder.
(Assign 0x0002 to play the 2" audio file)
0x8001: Play the 15t audio file in loop
(Assign 0x8002 to play the 2" audio file in loop)
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6.21. Bit Status

bty

Function

ICON:

name

parameterAddr

writeAddr
bitiIndex

X&Y

W&H

offStatelcon
onStatelcon

displayMode

Note:

Display the designated picture based on the
bit status of the data assigned to the variable
address.

Name of the widget, user-definable.

Used to update widget parameters through
Uart interface. Refer to Bit Status:
parameterAddr for more details.

Variable address of the widget.

Set a designated bit, ranging from 0 to 15.
1. If this designated bit is 0, then the picture
assigned to offStatelcon will be displayed.
2. If this designated bit is 1, then the picture
assigned to onStatelcon will be displayed.
3. Initial value of the variable is 0x0000

Parameter Data
name bitlcon 0
parameterA... OxFFFF
writeAddr 0x0005
bitindex bit0
X 743
Y 110
w 85
H 86
offStatelcon
onStatelcon
displayMode Disable

Figure 6-47: Bit Status

Left-top coordinate of the widget. The reference point (0, 0) is the left-top coordinate

of the current page.

The width and height of the widget. These parameters will be auto adapted,

according to the imported picture.

Select a picture to be shown when the designated bit is 0.

Select a picture to be shown when the designated bit is 1.

[Disable]: To display the picture directly onto the base map regardless of the other

existed widget images at the same location.

[Enable]: To display the picture by overlapping with the existed widget images at the

same location.

1. Refer to Write Commands to Control Widgets for the example of updating data by Uart port.
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6.22. Icon

ad

Function

ICON:

name

parameterAddr

writeAddr
byteLength
X&Y

W&H

firstlcon

lasticon

dataFormat

defaultDisplaylD
minDisplayID &

maxDisplaylD

displayMode

Note:

To display one or a set of icons.
Name of the widget, user-definable.

Used to update widget parameters through
Uart interface. Refer to Icon: parameterAddr
for more details.

Variable address of the widget.
Variable data length

Left-top coordinate of the widget. The
reference point (0, 0) is the left-top coordinate
of the current page.

The width and height of the widget. These
parameters will be auto adapted, according to
the imported picture.

Select the start picture

Select the last picture. To display a set of
icons, these icons must be numbered in
consecutive order, and their width/height must
be the same.

Set the icon data format, refer to dataFormat

Parameter Data
name icon 0
parameterA... OxFFFF
writeAddr 0x0004
bytelength 2
X 352
Y 119
w 339
H 232
firsticon
lastlcon
dataFormat
defaultDispl...
minDisplaylD 0
maxDisplaylD 0
displayMode Disable

Figure 6-48: Icon

Set the default icon to be displayed once power-on. If this parameter is left empty,

then the value will be 0.

These two parameters must meet the condition of max — min + 1 = the amount of
the icons. For example, if there are 10 icons named by consecutive numbers, 0100
~ 0109, then minDisplaylD and maxDisplaylD can be set to [0, 9] or [10, 19]. The

acceptable setting range is 0 ~ 65535.

Set [Disable] to display the icon directly onto the base map regardless of the other

existed widget images at the same location.

Set [Enable] to display the icon by overlapping with the existed widget images at the

same location.

1. If an Icon widget controls only one icon, then only when minDisplaylD = maxDisplayID = the value
assigned to writeAddr, can the icon be displayed.

2. If an Icon widget controls a set of icons, then only when minDisplaylD <= value assigned to
writeAddr <= maxDisplayID, can the designated icon be displayed.
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6.23. Trend Graph

4

Function

ICON:

name

parameterAddr

X&Y
W&H

y_RefereceLine

_referenceValue

lineColor

3000

2500

ZUDD A

1500

1000 °
0

channel
x_Spacing(Pixels)
lineWidth

To display one trend graph based on the data
transmitted by the MCU.

Name of the widget, user-definable.

Used to update widget parameters through
Uart interface. Refer to Trend Graph:
parameterAddr for more details.

Left-top coordinate of the widget.
The width and height of the display area.

The distance between the top of the widget
display area and the baseline. Refer to Figure
6-47, unit: pixel.

The value represented by the baseline. Refer
to Figure 6-47, the baseline value is 2000,
unit: pixel. When host sends a value of 2500,
it will be displayed above the baseline. When
host sends a value of 1500, it will be displayed
below the baseline. Refer to Example: Trend
Graph for more details.

Set the line color

L

Parameter Data
name curve_0
parameterAddr 0xFFFF
X 443
Y 83
W 142
H 167
y_Referenceline 83

_referenceValue 83
lineColor 0x00B400
channel 0
¥_Spacing(Pixels) 1
lineWidth 1
direction R-L
maxData 256
minData 0
Figure 6-49: Trend Graph

oloooooooo -

]

-4
]
I
]
I
]
]
I
]
L
]
I
]
]
I
]
I
]
L

Figure 6-50: y Referenceline and baseline

Select the channel of the trend graph, ranging from 0 ~ 7.

Set the horizontal gap between data points. Unit: pixel.

Set the line width of the trend graph. Unit: pixel.
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direction

Trend Graph moving direction. R-L: from right to left; L-R: from left to right.
As shown in Figure 6-48, where host sends two data (0x00C8, 0x0064) to channels
with different direction settings.

| 0x00C8

A, S Al B LR 120

\ ChanheH (L R)
i et 0x0064

0x0000 |
Channel0 (R_L)

| J

maxData

minData

Figure 6-51: Example of Direction Settings

The maximum value that the widget area represents.

The minimum value that the widget area represents.

As shown in the below figure, based on the widget area, maxData is set to 3000, and minData is set to 1000.

3000

2500

1500

1000 *
0

R Sy P

Figure 6-52: Example of maxData and minData

Note: To place multiple Trend Graph widgets in one page, the below rules must be followed.

1. The Trend Graph widgets should not be overlapped with each other.

2. If an overlapped display of different Trend Graph widgets is required, then their X, Y, W, and H

parameters must be set to the same.
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6.24. Encoder

ICON: @)

Function: To operate the display by an Encoder, instead of a touch panel. A knob part will be needed for
implementation. There are three operation modes available. When adding a new Encode widget, a pop-up
window will be shown as the below figure. Users may then choose one mode from the available options. Please
note that each page can have only one Encoder widget.

(") Message x

o Please select a mode!

Mode-2 Mode-3  Cancel

Figure 6-53: Encoder Modes

Parameter Data
6.24.1. Encoder Mode-1 name encoder 0
writeAddr 0x2801
; . ' X 594
name :  Name of the widget, user-definable. v 30
writeAddr :  Encoder Address. The icon to be controlled by w 125
the encoder should be assigned to the same H 58
address, ranging from 0x0000 to Ox7FFF. Note f:em? :Stt
nem
that 0x7000~0x71FF are reserved and cannot itern2 NULL
be used here. item3 NULL
X&Y . Left-top coordinate of the widget. item4 NULL
item5 NULL
W&H :  The width and height of the widget. item6 NULL
item0 ~ 15 : These parameters are used to define different ftem? NULL
. . i item8 NULL
operations from 3 options. Each page is allowed itemO NULL
to have only one encoder widget, which means item10 NULL
each page may have the most 16 operations item11 NULL
through the encoder widget. item12 NULL
item13 NULL
item14 NULL
item15 NULL

Figure 6-54: Encoder Mode-1

An Encoder is usually operated with a set of icons or number widgets. For example, when the knob of an
encoder is turned, a preset icon will be shown up for further operations. To implement this function, the encoder
and the icon/number widgets have to share the same variable address. When the knob of an encoder is turned,
the variable value of the encoder will be changed. Developers may then make the icon to be displayed or
disappeared based on the updated value.

There are two approaches to apply Mode-1. See the below sections for more detail.
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6.24.1.1. Mode-1: To Control Icons

Approach 1: Using an Encoder to control multiple icon widgets.

The Encoder and the icon widgets must share the same address

The minDisplaylD and maxDisplaylID of an Icon widget must be set to the same.

Each Icon has different min and max value (must be incremental from 0)

- & & ¥

The number of Icon widgets should be the same as the Item setting of the Encoder widget
+  [item] must be set in consecutive order. For example, if item 1 is set, then item 0 must be set too.
Example of Approach1:

Figure 6-55 and Figure 6-56 illustrate the settings for both icon widget and encoder widget:

L1
L1

: Assign the same variable address for both icon and encoder widgets

: Three items for defining the operations represented by three Icon widgets

Parameter | Data | Parameter | Data Parameter | Data |
name icon_0 name icon 0 name icon 0
parameterAddr OxFFFF parameterAddr OxFFFF parameterAddr OxFFFF
writeAddr writeAddr writeAddr
byteLength 2 byteLength 2 byteLength 2
X 40 X 37 X 35
Y 37 Y 93 Y 162
W 20 W 20 W 20
H 20 H 20 H 20
firstlcon 0020_0.png firstlcon 0021_1.png firstlcon 0022_2.png
lasticon lasticon lastlcon
dataFormat dataFormat dataFormat
defaultDisplaylD defaultDisplaylD defaultDisplaylD
minDisplaylD 0 minDisplaylD 1 minDisplaylD 2
maxDisplaylD 0 maxDisplaylD 1 maxDisplaylD 2
overlap Disable overlap Disable overlap Disable

: minDisplaylD and maxDisplaylD must be set as the same value for each icon widget.

Figure 6-55: Icon Settings for Encoder Mode-1 (Approach 1)

Ul_Editor-11l_EN / V1.1
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Figure 6-56: Encoder Settings (Approach 1)

© Levetop Semiconductor Co, Ltd.

Parameter Data
éname encoder_0
writeAddr 0x5101
X 338
Y 20
W 168
H 62
item0 1,Page0061,0xF...
item1 1,Page0062,0xF...
item2 1,Pagel043,0xF_..
item3 NULL
itemd NULL
item5 NULL
itemb MNULL
item7? MNULL
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Approach 2: An Encoder is used to control one Icon widget

The Encoder and the icon widget must share the same address

The icon widget should consist of a number (N) of pictures in a consecutive order (N <= 15)
The minDisplaylD and maxDisplayID should be set to [0 ~ N]

The item paramerter of the Encoder should be set the same as the icon picture amount (N)

= = & = =

[item] must be set in consecutive order. For example, if item 1 is set, then item O must be set too.

Example of Approach 2:
Figure 6-57 illustrates the settings for both icon widget and encoder widget:

: Assign the same variable address for both icon and encoder widgets.

: : Three pictures are used in the example. Set firsticon, lasticon, minDisplaylD and
maxDisplayID accordingly.

: Three items for defining the operations represented by the three pictures

Parameter | Data | Parameter Data |
name icon_0 éname encoder_0
parameterAddr 0xFFFF writeAddr | %5501 I
writeAddr 025501 X 434
bytelLength 2 v 12
X 8

W 145
Y 10
H 50
w 82
item0 1,Page0042,0xF ..
H 108
item 1,Page0061,0xF..
firstlcon 0000.png
item?2 1.
lastlcon 0002.png
dataFormat item3 NULL
defaultDisplaylD itemd4 NULL
minDisplaylD 0 item5 NULL
maxDisplaylD 2 itemB NULL
” overlap Disable item? NULL

Figure 6-57: Icon Settings (Left) and Encoder Settings (Right)
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6.24.1.2. Mode-1: Sub Functions

Before selecting an item to execute in Mode 1, the encoder rotation can control the increase or decrease of the
value in its variable address (writeAddr). At this time, the variables correspond to the item parameter. That is,
when the knob is rotated to change the value of the variable to 2, it indicates that the current encoder has
reached item 2. At this time, single clicking the encoder indicates selecting and executing the current item 2.

The encoder has three sub functions for each item, namely Click, Rotation, and Combo. Click's function is to
change the value of a variable by clicking, Rotation's function is to change the value of a variable by rotating,
and Combo's function can be set to single click, double click, and long press. The three sub functions will be
introduced later.

Noted that the item address of the encoder cannot be the same as the encoder's writeAddr. Click on the encoder
widget, select Mode-1 in the popup window, as shown in Figure 6-54, double-click on itemO of the parameter
table (note that the item setting cannot be left blank, for example, if item1 is set, item0 must be set too), and a
popup window will be shown as below:

(") Message X

Please select a sub-function before setting para

Figure 6-58: Double-click [item0~15]

Clicking OK will bring up the function menu shown in the figure below.
1. Click @ to select one of the sub functions (Click, Rotation, Combo).
2. Click ® [New] to create a new sub function.

3. Click © to confirm the settings

4. Click @ to exit the setting page with saving any changes

5

Click © to delete the selected sub function and settings.

(") Dizlog

Parameter ‘ Data n Click
controlMode 1
reportToHost Disable a’ New
writeAddr OxFFFF
dataType short G' Clean

minValue 0
maxValue 100
adjStep 1
gradation +

loop Enable

e 0

oK Cancel

Ul_Editor-11l_EN / V1.1
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6.24.1.3. Click

Figure 6-59: [Click] Function Menu

©
Function Assign variable values to the designated Parameter Data Click ~
variable address when the knob of the controlMode L .
. . reportToHost Disable ew
encoder is clicked. writeAddr OXFFFF
controlMode Function mode. Click mode = 1. d‘”{taJ”lpe ;"0” Clean
reportToHost Set [Enable] to report writeAddr and its maxValue 100
value through Uart port, set [Disable] ;‘:';Zifon 1
otherwise. Refer to Touch Returned loop Enable
Message for more detail.
writeAddr Assign the variable address.
dataType Data type
minValue &
invald Adjustable range, from -32768 ~ +32767
maxvalue
. The incremental / decrement value of each
adjStep o
clicking OK  Cancel
Figure 6-60: Click Mode
gradation Select incremental (+) or decrement (-) mode
loop Set [Enable] to reset the variable value when the value reaches the Min/Max value. Set

[Disable] otherwise.

6.24.1.4. ROtation ODialog
f . . . Parameter Data Rotatio~
Function Assign variable values to designated controlMode >
address by turning the knob of the reportToHost Disable New
enCOder writeAddr OxFFFF
N dataType short Clean
controlMode Function mode. Rotation mode = 2. minValue 0
maxValue 100
reportToHost Set [Enable] to report writeAddr and its adjStepT 1
value through Uart port, set [Disable] a:i:epz ]go
otherwise. Refer to Touch Returned ,in ’ Enable
Message for more detail.
writeAddr Assign the variable address.
dataType Data type
minValue &
TN Adjustable range, from -32768 ~ +32767
maxvalue
The incremental / decrement values by
adjStep1 ~ 3 ancel
1>tep different rotation speeds o LS

Figure 6-61: Rotation Mode

Note: When an item is set to the Rotation sub-function, the encoder's primary function is to alter the value of
the designated variable address by rotating the encoder. In addition, there are three step values that will be
automatically selected by different rotation speeds. When the encoder rotates slowly, the program chooses
adjStep1 as the step adjustment value. When the rotation speed increases, the program automatically switches
to adjStep2. If the rotation speed continues to accelerate, the program will automatically select adjStep3 as the

Ul_Editor-11l_EN / V1.1
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step adjustment value.
6.24.1.5. Combo

Function Execute the designated operations. (©) Dialog
The function can be triggered by PR ‘ Data ‘ Combo -
[Click], [Double Click] and [Long-Press] | |centrolMode 3
. lick Disabl New
controlMode Function mode. Combo mode = 3. ;'c i =2
ouble click Disable
click Enable/Disable the click function long press Disable Clean
singleClickPageGoto
double click Enable/Disable the double click function singleClickReport Disable
long press Enable/Disable the long press function ~ ||singleClick Addr OxFFFF
_value OxFFFF
singleClickPageGoto Set the target page to jump to, when | doubleClickPageGoto
[C'ICk] doubleClickTimeGap(... 2
. . doubleClickReport Disable
singleClickReport Enable/Disable the report function. ||goubleciick Addr OxFFFF
Refer to Touch Returned Message for _value OxFFFF
more detail. longPressPageGoto
longPressDuration(50... 20
singleClick_Addr Assign the variable address. longPressReport Disable
_value Assign the variable value. longPress_Addr OxFFFF
_value OxFFFF
doubleClickPageGoto Set the target page to jump to, when
[Double Clle] OK Cancel
Figure 6-62: Combo Mode

doubleClickTimeGap
(50ms)

doubleClickReport

doubleClick_Addr
_value
longPressPageGoto

longPressDuration
(50ms)

longPressReport

longPress-Addr

_value

Set the effective time gap for double click. (50 * N ms, where 1<=N<=255)

Enable/Disable the report function. Refer to Touch Returned Message for more

detail.
Assign the variable address.

Assign the variable value.

Set the target page to jump to, when [Long-Press]

Set the effective lasting time for long-press operation, (50 * N ms, where

1<=N<=255)

Enable/Disable the report function. Refer to Touch Returned Message for more

detail.
Assign the variable address

Assign the variable value

Note: When an item is set to Combo sub-function, the encoder’s primary function is to switch pages and to
assign values to the designated variable address by click, double click, and long press operations. Developers
may set the [ writeAddr ] as the specialized register, 0x7014, to assign values to multiple variables. Refer to
Variable Association List for more detail.

Ul_Editor-11l_EN / V1.1
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6.24.2. Encoder Mode-2

name
X&Y

W&H

click

double click
long press
Rotation
ClickPageGoto
writeAddr

_value

Click_reportToHost

DoubleClick_delay
(10ms)

DoubleClick_PageGoto

writeAddr

_value

DoubleClick_reportTo
Host

LongPress_delay
(10ms)

LongPress_PageGoto
writeAddr
_value

LongPress_reportTo
Host

minValue
maxValue
adjStep1~3

loop

Name of the widget, user-definable.

Left-top coordinate of the widget.

The width and height of the widget.
Enable/Disable the click function
Enable/Disable the double click function
Enable/Disable the long press function
Enable/Disable the rotation function

Set the target page to jump to, when [Click].
The variable address of the [Click] operation.

The value to be assigned to the writeAddr when
the encoder is clicked.

Set [Enable] to report the writeAddr and its
value through the Uart port if the encoder is
clicked. Refer to Touch Returned Message for
more detail.

Set the effective time gap for double click.
(10ms)

Set the target page to jump to, when [Double
Click]

The variable address of the [Double Click]
operation.

The value to be assigned to the writeAddr when
the encoder is double-clicked.

Set [Enable] to report the writeAddr and its
value through the Uart port if the encoder is
double-clicked. Refer to Touch Returned
Message for more detail.

Parameter

Data

name

X

Y

W

H

click

double click

long press

Rotation

Click_PageGoto

writeAddr
_value

Click_reportTo...

DoubleClick_de...

DoubleClick_Pa...
writeAddr
_value

DoubleClick_re...

LongPress_dela...

LongPress_Pag...

writeAddr
wvalue

LongPress rep...

writeAddr

dataType

minValue

maxValue

adjStep

adjStep

adjStep

loop

Rotation_repor...

l-encoder 0
761

154

61

77

Disable
Disable
Disable
Disable

OXFFFF
OXFFFF
Disable
10

OxFFFF
OxFFFF
Disable
10

OxFFFF
OxFFFF
Disable
OxFFFF
short

0

100

1

10

100
Disable
Disable

Figure 6-63: Encoder Mode-2

Set the effective lasting time for long-press operation (10ms).

Set the target page to jump to, when [Long Press]

The variable address of the [Long Press] operation.

The value to be assigned to the writeAddr when the encoder is long-pressed.

Set [Enable] to report the writeAdddr and its value through the Uart port if the
encoder is long-pressed. Refer to Touch Returned Message for more detail.

The minimum value.

The maximum value.

The incremental / decrement values by different rotation speeds

Set [Enable] to reset the variable value when the value reaches the Min/Max

value. Set [Disable] otherwise.

Ul_Editor-11l_EN / V1.1
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Rotation_reportToHost : Set [Enable] to report the writeAdddr and its value through the Uart port if the
encoder is rotated. Refer to Touch Returned Message for more detail.

Note:
1. The four functions, [Click], [Double Click], [Long Press], and [Rotation], must be enabled befofe use.

2. Developers may set the [ writeAddr ] as the specialized register, 0x7014, to assign values to multiple
variables. Refer to Variable Association List for more detail.

3. When the Rotation function is enabled, if the encoder rotates slowly, the program chooses adjStep1 as the
step adjustment value. When the rotation speed increases, the program automatically switches to adjStep2.
If the rotation speed continues to accelerate, the program will automatically select adjStep3 as the step
adjustment value.

6.24.3. Encoder Mode-3

name :  Name of the widget, user-definable. Parameter Data
X&Y : Left-top coordinate of the widget. name ll-encoder 0
W &H :  The width and height of the widget. X 622
Rotate left to jump : Set the target page to jump to, when the y 329
page encoder is rotated to the left.
W 79

Rotate right to jump : Set the target page to jump to, when the
page encoder is rotated to the right. H 62
reportToHost . Set [Enable] to report the target page number |Rotate left t...

through the Uart port if the encoder is rotated. |Roptate right ...

?:tf:i: to Touch Returned Message for more reportToHost Disable

Figure 6-64: Encoder Mode-3
Note:
In the Ul project, after selecting Encoder Mode-3 on a certain page, simply fill in the page numbers to jump
by left and right rotation in the parameters "Rotate left to jump page" and "Rotate right to jump page," and
you can navigate between pages by rotating the encoder left or right.

Ul_Editor-11l_EN / V1.1
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6.25. Automatic variable

®

Function

ICON:

name

parameterAddr

X&Y
W&H
presetAddr
_value

loopCode

onceCode

stopCode

stepValue

interval (10ms)

targetAddr

dataType

minValue &
maxValue

gradation

reportToHost

writeAddr

_value

To increase / decrease the data of a
designated address.

Name of the widget, user-definable.

Used to update widget parameters through
Uart interface. Refer to Automatic Variable:
parameterAddr for more details.

Left-top coordinate of the widget.

The width and height of the widget.

The control address of the widget.

The initial data value of the control address.

Set a value to represent [execute in loop]
operation. When presetAddr is assigned this
value, the widget will be executed in loop.

Set a value to represent [execute once]
operation. When presetAddr is assigned this
value, the widget will be executed once.

Set a value to represent [stop] operation.
When presetAddr is assigned this value, the
widget will stop execution.

Set the value of each increment/decrement.

The time gap between increment/decrement
operations. 10ms per unit. Setting range: 1 ~
65535

The target variable address.
writeAddr of another widget.)

(e.g. the

The data type of the target variable address.

Parameter Data
name autoVar_0
parameterAddr  OxFFFF
X 477
Y 39
W a1
H 36
presetAddr 0x6015

_value 0
loopCode 0
onceCode 1
stopCode 2
stepValue 1
interval(10ms) 1
targetAddr OxFFFF

dataType short
minValue 0
maxValue 100
gradation +
reportToHost Disable
writeAddr OxFFFF

_value OxFFFF

Set the increment/decrement range. Limited by dataType.

Figure 6-65: Automatic Variable

Set [+] to increase the value of the variable when the widget is executed; set [-] to
decrease the value of the variable when the widget is executed.

Set [Enable] to report targetAddr and its data value through Uart port after the
counting is done, set [Disable] otherwise. Refer to Touch Returned Message for more

detail.

The address of the operation that will be executed after each counting is done.
Developers may set the [ writeAddr ] as the specialized register, 0x7014, to assign
values to multiple variables. Refer to Variable Association List for more detail.

The value to be assigned to the address of the operation.

Ul_Editor-11l_EN / V1.1
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6.26. Needle

B

ICON:

Function
name

parameterAddr

writeAddr
X&Y
W&H
background

pivot_X

pivot_Y

startAngle

finalAngle
step

defaultValue

swing

pivoticon

needleType

needle_ W

needle_L1

needle_C1

For implementing meter/dashboard display.
Name of the widget, user-definable.

Used to update widget parameters through
Uart interface. Refer to Needle:
parameterAddr for more details.

Needle address

Left-top coordinate of the widget.
The width and height of the widget.
Background of the meter/dashboard.

X coordinate of the meter center. The
reference point (0, 0) is the left-top coordinate
of the widget.

Y coordinate of the meter center. The
reference point (0, 0) is the left-top coordinate
of the widget.

Start angle. “0” represents the needle points
to the 6 o’clock position.

Final angle.

Set the distance of each movement of the
needle. Only valid when needleType is set to
Animation or when swing is enabled. See
Parameter: step for more details.

Default angle. The value should be set in the
range between startAngle and finalAngle

Swing effect. Refer to Parameter: swing for
more details.

Add an Icon to the center of the meter.

Set needle type. Refer to Parameter:
needleType for more details.

Needle width

The needle length of the longer side. Refer to
Parameter: needle L1 & needle L2 for more
details.

The needle color of the right hand side. Refer
to Parameter: needle C1 & needle C2 for
more details.

Ul_Editor-11l_EN / V1.1

Parameter Data
name needle 0
parameterAddr 0xFFFF
writeAddr 0x00B0
X 590
A 71
W 118
H 202
background
pivot_X 59
pivat_Y 151
startAngle 0
finalAngle 180
step 5
defaultValue 90
swing Disable
pivoticon
needleType 2D
needle_W N
needle_ L1 120
needle_C1 0x969696
needle_L2 30
needle_C2 0xB4B4B4
needlelcaon
showMumber Disable

_numberAddr 0xFFFF
_defaulthumber 0
_dataType short
_promptMum_X 0
_promptNum_Y 0
_firstlcon

_lastlcon

_alignment Left
_leadingZero Disable
_integerDigit 3
_decimalDigit 0

Figure 6-66: Needle
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needle_L2

needle_C2

needlelcon

showNumber

_nhumberAddr
_defaultNumber
_dataType
_promptNum_X
_promptNum_Y
_firstlcon
_lastlcon
_alignment
_leadingZero
_integerDigit

_decimalDigit

The needle length of the shorter side. Refer to Parameter: needle L1 & needle L2
for more details.

The needle color of the left hand side. Refer to Parameter: needle C1 & needle C2
for more details.

Add a needle icon. Only required when needleType is set to Animation

Set [Enable] to display Graphics Number. The below parameters are only valid when
showNumber is enabled.

The address of the Graphics Number

Default number to be shown.

Set data type

Left-top X coordinate of the Graphics Number.

Left-top Y coordinate of the Graphics Number.

Select the first icon of the Graphics Number.

Select the last icon of the Graphics Number.

Set the alignment mode for the Graphics Number.

Set [Enable] to add leading zeros, set [Disable] otherwise.
Set the number of integer digits for the prompt number.

Set the number of decimal digits for the prompt number.

Note: When a Needle widget is added, a new folder named “Needle” will be added to the project path once the
project is compiled. If the needleType is set to Animation, then a set of icons (based on the designated
needlelcon picture) will be generated and saved in the Needle folder. If the needleType is not set to
Animation, then the Needle folder will be empty.

Ul_Editor-11l_EN / V1.1
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6.26.1. Parameter: step

When the needleType is set to Animation, Ul_Editor-IIl will generate icons with different angles based on the
value of step. The number of the generated icons = (finalAngle — startAngle)/step + 1. For example, if startAngle
= 0, finalAngle=360, and step= 5, then there will be 73 icons generated, as shown below:
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Figure 6-67: Needle icons with different angles

6.26.2. Parameter: swing

When a needle is to be rotated to a designated angle from current position, if the parameter swing is disabled,
then the needle will directly rotate to the destination without passing by other positions. If the parameter swing
is enabled, then the needle will pass by the positions on the path till reaching the destination.

For example, startAngle=0°, finalAngle=360°, step=90, and current position is 0°, if a value, 270 is assigned to
writeAddr, then

when swing is set to [Disable], the needle will rotate from 0° to 270° directly.
when swing is set to [Enable], the needle will rotate from 0° to 90° first, then 180°, and finally 270°

6.26.3. Parameter: needleType

There are 4 kinds of needle types, including 2Ddrawing, 2Dsmooth, Animation, and Line. To apply these needle
types, the related parameters must be properly set, as explained below:

2Ddrawing & 2Dsmooth: These two needle types are implemented by the drawing engine of UartTFT
controllers. 2Ddrawing does not apply anti-aliasing algorithms, therefore, its
display speed is faster than 2Dsmooth. Although 2Dsmooth display speed is
slower, its needle looks smoother because it applies the internal anti-aliasing
algorithm. When 2Ddrawing or 2Dsmooth is set, both needlelcon and step will
be invalid; however, needle_W, needle_L1, needle_L2, needle_C1, and
needle_C2 should be properly set.

Animation: When Animation is set, Ul_Editor-Il will generate corresponding icons based on the designated
icon (needlelcon), and step setting value. When Animation is set, needle_W, needle_C1,
needle_C2, and needle_L2 are invalid; however, needlelcon and needle_L1 should be properly

Ul_Editor-11l_EN / V1.1
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set. Note that the width (pixel) of the needle icon must be odd.

Line: When Line is set, the needle style is a line with round ends. Both needlelcon and needle_C2 are invalid
when Line is set; however, needle_W, needle_L1, needle_L2, and needle_C1 should be properly set.

Icon: When Icon is set, the dial plate can only be implemented on the page picture. Ul_Editor-Il will generate
needle icons with different angles based on the needlelcon and step value set by users. The UartTFT
controller will display corresponding icons based on the value set in the variable address of the needle
widget. Compared to other needle types, using lIcon type will raise the display speed since there is no
need to overlap the dial plate every time. In addition, outside of the needle display area, users may add
other display widgets.

As shown in the below figure, the needle is designed to be displayed in the area between the two red
circles. Other widgets must NOT be placed in this area. The rest of the area can be used to place other
display widgets.

Graphics Number Display

Figure 6-68: Needle - Icon type
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Multiple needles can also be implemented, as shown in the below figure. Again, both of the needles’ display
area (moving path) should not be used to place other widgets.

20
Needle 2 0

Figure 6-69: Multiple Needles - Icon type

6.26.4. Parameter: needle C1 & needle C2

When 2Ddrawing or 2Dsmooth is set, the needle color can be set through needle_C1 and needle_C2. As the
left picture shown below, when startAngle=0, needle_C1 represents the color on the right, and needle_C2
represent the color on the left. On the other hand, as the right picture shown below, when startAngle=180,
needle_C1 represents the color on the left, and needle_C2 represents the color on the right.

Figure 6-70: Needle Colors
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6.26.5. Parameter: needle L1 & needle L2

As the figure shown below, needle_L1 represents the needle length of the longer side, and needle_L2

represents the needle length of the shorter side.

Figure 6-71: Needle Length

Ul_Editor-11l_EN / V1.1
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6.27. Cross-Page Menu

=

ICON:

Function

name
X&Y
W&H

pageGoto
direction
staticlcon
slidelcon
Interval_V

Interval_H

Note:

!

The function of the Cross-Page Menu is
similar to the SliderMenu widget. However,
developers may place various widgets within
the menu area.

Name of the widget, user-definable.
Left-top coordinate of the widget.

The width and height of the widget. When
selecting vertical scrolling, the width of the
widget must match the width of the page set
by the pageGoto parameter, and the width
must be a multiple of 4. When selecting
horizontal scrolling, the height of the widget
must match the height of the page set by the
pageGoto parameter, and the height must be
a multiple of 4.

Reserved.

Parameter Data
name slidemenuPro 0
X 49
Y 139
W 700
H 286
D 1
pageGoto Page0078
direction Vertical
staticlcon 0764_8...
slidelcon 0764 i8...
Interval V 12
Interval H 5

Figure 6-72: Cross-Page Menu

Set to the menu page that contains the background picture and widgets.

Set the sliding direction.

Set the icon of the slider on the right side of the widget (released state)

Set the icon of the slider on the right side of the widget (sliding state)

The distance of the slider relative to the Y coordinate of the widget.

The distance of the slider relative to the X coordinate on the right side of the widget.

1. The page set by the pageGoto parameter does not support SlideEffect. This page does not support Circular
Touch, SlideMenu, or Trend Graph widgets either.

2. The background picture of the page set by the pageGoto parameter must be BMP/JPG format.

3. The slider on the right side of the widget will only display when the direction parameter is not selected for the

loop mode

4. The width and height of the slider pictures (released state and sliding state) need to be consistent.
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6.27.1. Example of Cross-Page Menu

Step 1: Add a Cross-Page Menu widget to the page where the sliding menu is needed and set the sliding
direction. Set the corresponding width and height, as well as the corresponding menu page, as shown in the

following figure

(D) U _Edtor-lIl V110 uipej neme: C/1_Jerry/Levetop/Ul_Editor-H/UI_Editor-In_V1,10A-20251113/Exsmples/LT75$89_UIEditor-i_Basic functionality_ NAND_800x480_V3.0/¥T.upe) - o x
File Tool Help
c B B B ¥ ¢ = B @mE®@=e B B &4 m P OEW® R 20 © P
Button SideMenu PopupBox VarAdj Combo Button RingTouch Shider Cross-Page Menu Keypad ENKB CN KB KBkey State Button Extend Button Label Statictext TextRoll Number pngNumber Clock RTC Timer GIf QRCode Wav biticon Auto Varable Icon
[Page|  Name == E = 1 # b E @ a @B £ E B 1 6 6 Widget Name |
0054 a3 Left Aign Right Align Top Aign  Bott..lign Width Align Heig..lign Shape Align H-Eq..tant V-Eq..tant  Zoom In ZoomOut Original Widg..lone Wid..opy Widg..aste Delete Undo Redo Lock Unlock |Page Page0077
0055 E#1 button_0 button 0
0056 EH&B2
0057 E#83 button_1 button_1
0058 ey
0059  sarr2
0060 sarr3
0061 EE .
0062 iRE __ Parameter oata |
0063  FUR(TH1 name slidemenuPro_0
0064  ENBIEE2 X 56
0065  EaEREvR M 139
0066  TFisoats slidemenuPro_0 w 692
0067 #HBEW H 266
0068 SiEE lad 1
0069 SiES2 pageGoto Page0079
0070  EETHE direction Vertical
0071 EEmE staticicon 0764 38
0072 meEEE slideicon 0764 8.
0073 HSER lnlel\/d\»\/ 12
257 Interval H 5
0074 B2 PagebU/ /ctb NO.3 |
0075 BEAt3 double row=
- child_Name: slidemenuPro_0
7 | X
ol Page0077cfb NO.3 ]
0077 |HEE || cnd Editsidemenupro 0
0078 REEWE Page0077cfb NO.3
double row=8
0079 REERE child_Name: slidemenuPro_0
0080 wEER Page0077cfb NO.3
. End_Edit:slidemenuPro_0
0081 | WEEZEN2 Page0077cfb NO.3 =
Ready... 800480 UI Page: 100%

Figure 6-73: Add a Cross-Page Menu widget

Step 2: Place the background picture of the sliding menu and other widgets on the corresponding menu page,

as shown in the following figure

() UL_Editor 11 V110, wips name: C/1 Jery/Levetop/UL Edior-I UL Editor-IIV1.10A-20251113/Examples/LT7589,UiEditor-llBasi functionality NAND_B00x480_V3.0/ WM e - o0 X
File Tool Help
e B 8 8 ® ¢ = E I - - E 4 m E DESE B 20 ® B
Button SideMenu PopupBox VarAdj Combo Button RingTouch Slider Cross-Page Menu Keypad EN KB CN KB KBkey State Button Extend Button Label Statictext TextRoll Number pngNumber Clock RTC Timer Gif QRCode Wav biticon Auto Variable Icon
Page Name |~ -l T L = | % o = @ o @M 5 F 8 T 6 6 Widget Name
0054 EREB3 Left Align Right Aign Top Align  Bott..ign Width Align Heig...lign Shape Align H-Eq..tant V-Eq..tant ZoomIn Zoom Out Original Widg..lone Wid..opy Widg..aste Delete Undo Redo Lock Unlock I
0055 EH&1 icon_0 icon_0
005 . & : =
6 HB2 V@.ﬂqwertyUIOpuS @ Eﬁ}ﬁ icon_1 icon_0
0057 HE83 icon 2 icon_0
0058 earr1 icon 3 icon_0
0059 2 . icon_4 icon_0
FPoFL5678_A567 & - -
0060 EBf73 56 8— 56 @ B icon 5 icon_0
0061 ®@ icon 6. icon 0
0062 R
0063 B FPoMIOTTT_HUG @ iR
0064  ERIREE2 X 0
0065  dheLiE1 Y o
0066 TN QOVCFDYH_OOOO @ EiEE w 700
0067 mizAW H 1152
0068 HiEH pagelmage  0321.pg
0069 ZiEE2 @(,PMM67890 @ BikE pageColor RGBColor(0,0,0)
0070 FEEIIE leftPage
0071 EmE3 _returnValue  0x0000
072 N AHoSX35478 © B i
0073 sk & _returnValue  0x0000
0074 B2 topPage
= Page_View_ID: 77, row: 79 turnValue  0x0000
0075 BRI Paged077cib NO,19 _returnValue
0076 RET New Page page_id_str: Page0079:0321.jpg;ETIAE;0079_RGBColor(0,0,0); bottomPage
New Page: 0321.jpg returnValue  0x0000
77 R _returnValue
orr| e New Page pageColorStr: RGBColor(0,0,0) 5 :
0078 RETRE cfg name: C:/1_Jerry/Levetop/UI_Editor-11l/UI_Editor-1ll_V1.10A-20251113/Examples/LT7589_UIEditor-11l_Basic functionality NAND_800x480_V3.0/Plugin/Page0079.cfg slidetffect Disable
oors TR | ooc W 7001152 _slideArea T-Y 0
- cfg crc_ok = 0 = =
0080  WIEFZER1 Page color: 0079 RGBColor(0,0,0) SkieAreN 8-10
0081 WMEAA2 Page User Name: RETAE reportToHost  Disable
Ready.. Resolution: 800480 Ul Page: 100%

Figure 6-74: Setup the content of the sliding menu
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6.28. Layout Widget

FETLZTHEI|D=E@ S

Figure 6-75: Layout Widgets

To implement the alignment operations, including Left_Align, Right_Align, Top_Align, Bottom_Align,
Width_Align, Height_Align, and Shape consistent, please refer to the below steps:

Step 1: Select an existed widget as a reference widget

Y

Step 3: Press the left button of the mouse on the editing area, and drag to cover the desired
widgets

Step 2: Click on the desired layout widget, the cursor will be changed to

Step 4: Release the left button to execute the alignment operations.
Step 5: Click on the right button of the mouse to exit the operation.
Note:
1. Horizontal and Vertical Equidistance do not need a reference widget.

2. In Step 3, a widget will only be selected when its left-top corner is included. Also, the reference widget is
not necessary to be included.

3. Width_Align, Height_Align, and Shape consistent do not apply to those widgets with assigned pictures.

Ul_Editor-11l_EN / V1.1
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6.28.1. Left Align
.

ICON:

Figure 6-76: Example of Left Align

O Select a widget as the reference, and then click on
® Select the widgets that need to be aligned.
When the mouse button is released, the selected widgets will be left aligned.

6.28.2. Right Align
e

ICON:

Figure 6-77: Example of Right_Align

O Select a widget as the reference, and then click on
@® Select the widgets that need to be aligned.
When the mouse button is released, the selected widgets will be right aligned.
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6.28.3. Top Align

ICON: I

Figure 6-78: Example of Top Align

© Select a widget as the reference, and then click on I
® Select the widgets that need to be aligned.
When the mouse button is released, the selected widgets will be top aligned.

6.28.4. Bottom Align

ICON: =

Figure 6-79: Example of Bottom_Align

O Select a widget as the reference, and then click on l=——=
@® Select the widgets that need to be aligned.
When the mouse button is released, the selected widget will be bottom aligned.

Ul_Editor-Ill_ EN / V1.1
|

© Levetop Semiconductor Co, Ltd. -136-



JLEVETOP Ul _Editor-1Il

6.28.5. Width Align
i

—I__I—

ICON:

Figure 6-80: Example of Width_Align

o

© Select a widget as the reference, and then click on
® Select the widgets that need to be aligned.
When the mouse button is released, the selected widget will be width aligned.

6.28.6. Height Align

1
I ]
ICON: L

Figure 6-81: Example of Height Align

1
1
O Select a widget as the reference, and then click on I —
@® Select the widgets that need to be aligned.
When the mouse button is released, the selected widget will be height aligned.
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6.28.7. Shape Consistent

=

ICON: EJ

Figure 6-82: Example of Shape Consistent

© Select a widget as the reference, and then click on —J
@® Select the widgets that need to be aligned.
When the mouse button is released, the selected widget will be shape aligned.

6.28.8. Horizontal Equidistance

0]

Function: To reallocate the selected widgets in horizontal equidistance.

ICON:

- [OOO Dom - IOmommo

Figure 6-83: Example of Horizontal Equidistance
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6.28.9. Vertical Equidistance

=

ICON:

Function: To reallocate the selected widgets in vertical equidistance.

Figure 6-84: Example of Vertical Equidistance

6.28.10. Zoom in & Zoom out

ICON: ®\ e\ @

Function: There are 3 widgets, including Zoom in, Zoom out, and Original size (100%). The editing area can
be zoom out to 40% of the original size, and zoom in to 300% of the original size. Each click will increase or
decrease 20% of the original size. All existed widgets will be adjusted accordingly during the zooming operation.
The scaling ratio will be shown on the left-top of the editing area.

Short keys: Ctrl + | > Zoom in; Ctrl + U = Zoom out, Ctrl + Q > 100% size (Original)

Operation examples are as shown in below figures:

Ul_Editor-11l_EN / V1.1
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Ul Page 180% View | Project Setting

£ HH.

wiliy,
\\\‘\". Ic I/

~ ;

Figure 6-85: Zoom In

Ul Page 60% View  Project Setting

[ —
HF
— n
’\ —
.

Figure 6-86: Zoom Out
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7. Variable Address
7.1. RAM

LT7589 has 64KB RAM and the address range is 0x0000 ~ Ox7FFF. Each RAM address can store 2bytes of
data. (Note: 0x7000~0x71FF is reserved for special registers.)

In Ul_Editor-11l, the value assigned to writeAddr or parameterAddr represents the starting address of the data.
Since the amount of the data needed for each widget is not fixed, users should carefully plan the RAM address
for storing these data, and avoid data overlapping issue.

7.2. writeAddr

As shown in Figure 7-1, a String_Label widget is used as an example. The WriteAddr is assigned a value,
0x1000. In addition, 5 Chinese characters, ~F3}- 51k, are assigned as the string data. These characters data
will be stored by consecutive addresses starting from 0x1000, as illustrated in the below table on the right.

Parameter Data Variable Address Stored Data Chinese
name label 0 0x1000 0xCOD6 *
parameterAddr 0xFFFF I > 0x1001 OxGOFD A

0x1002 0xBOEB ¥
writeAddr 01000 0x1003 0xB5BC s
default Text FHESE 0x1004 0xCCE5 &

Figure 7-1: writeAddr vs. Data Storing

Once the data in the above addresses are changed, the display content of the String_Label widget will be
changed too. Users my change the data through a touch panel, keyboard widgets or by sending Uart commands.
Refer to Keyboard Widget and Uart Communication for more details.

7.3. parameterAddr

parameterAddr is used to store the first address of the properties of a designated variable / widget. Since both
writeAddr and parameterAddr share RAM spaces, users should well allocate the addresses and avoid data
overlapping issue. Refer to Modify Widget Parameter for more details.

Ul_Editor-11l_EN / V1.1
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7.4. Special Registers

0x7000~0x71FF are the addresses of specialized registers, as illustrated below. Refer to Write Data to Control

Registers for more detail.

1. Page Register

2. Backlight Register

3. Time Register

Address 0x7000. Developers may send the target page number through Uart
interface to display designated page.

Address 0x7001. Developers may write a number between 0 and 63 to change
the brightness level. There is total 64 levels.

Address 0x7002 ~ 0x7007.

Developers may write Year/Month/Day/Hour/Min/Sec to the corresponding
registers to setup time and date. The system time and date will not be modified
until Confirm_Time Register is written accordingly.

Table 7-1: Time Register

Address Time Data Range
0x7002 Year 10~99
0x7003 Month 01~12
0x7004 Day 01~31
0x7005 Hour 00~23
0x7006 Minute 00~59
0x7007 Second 00~59

4. Confirm_Time Register

Address 0x7008. Developers may write the below value to the register to
confirm the modification of the time and date. 0: Y/M/D/H/M/S; 1: Y/M/D; 2:

Y/M; 3: M/D; 4: H/IM/S; 5: H/M; 6: M/S

Updating Time Register through Uart command does not need to write any

value to register 7008 to confirm the operation.

Table 7-2: Confirm_Time Register

Address Write Data Target

0x7008 0

Year

Month

Dau

Hour

Minute

Second

Ul_Editor-11l_EN / V1.1
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5. WAV Control Register

6. Volume Register

7. RTP Calibration

8. Widget Trigger Register

9. Auto Backlight Control
Register

10. Register for setting the
dimming value

11. Register for setting the
waiting time to enter

dimming mode

12. Register for setting the
upgrade mode

13. Register for Variable
Association List

14. Multi-Language

15. Switch display direction:
Lanscape/Portrait

16. Test screen

17. Update UartTFT-
ll_Flash.bin

18. Encoder — Rotate to
switch pages

Note:

Address 0x700A. This register is used to play Wav file. Write 0x0000 to stop
playing; write 0x0001 (N) to play the 1st (N) song; write 0x8001 to play the
1st (N) song in loop.

Address 0x700B. There are 17 level of volume adjustment, ranging from 0 ~
16. 0: Mute; 16: Maximum volume.

Address 0x700C. Write 0x005A to execute RTP calibration. The register
content will be reset to 0 after the calibration is done.

Address 0x700D, refer to Widget Trigger: triggerValue for more detail.

Address 0x700E. Same as [Auto Dimming] in Project Setting page
0: Turn off auto backlight control

1: Turn on auto backlight control

Address 0x700F. Same as [Normal(0~63)] in Project Setting page

Address 0x7010. Unit: Second. Same as [Hold time(s)] in Project Setting
page

Address 0x7011, write 0xAA55 to enter Uart upgrade mode. (bootloader
required.)

Address 0x7014, write the ID number to this register to assign values to
multiple variable addresses through the Variable Association List.

Address 0x703F, write designated value to switch languages.

Address 0x7040, write 0 or 1 to switch Ul display direction. Refer to

Address 0x7041, write 1 ~ 3 to enter LCD test mode. Refer to Test Screen
Register — 0x7041

Address 0x7042, update Ul through the Uart interface. Refer to Update
UartTFT-V3 Flash.bin by Flash RW-II

Address 0x7043, rotate an encoder to switch displaying pages. Refer to
Encoder: Rotate to Swich Pages

1. ltem 9, 10, and 11 are the same as the backlight control settings listed in Project Setting page.
Users may utilize these registers to control the backlight by Uart commands.
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8. Multi-Language

The multi-language function is implemented by switching icons of different languages. Simply write the
designated value to 0x703F register, the related icons will then be switched for display. This function is supported
by Ul_Editor-1ll_V1.0 version (or above), and designated MCU code.

8.1. Implement Multi-Language Display by Switching Icons

To implement multi-language function by switching icons, developers must
(1) Set the number of the languages used in Project Setting page;

(2) create the icons of different languages;

(3) save the icons to the designated folders.

8.1.1. Create Icon Folders for Multi-Language

In a multi-language project, folders with icons of different languages are added to the original Icon folder, as
shown in the Figure 8-1. These added folders are only for multi-language functions, and cannot be designated
by other widgets. Also, these folders must be named as 0001 ~ NNNN.

B(C) » 1Jerry » Levetop » UI_Editor » Demo » 300x420 Microwave oven lcon |

MName B Date Type Size Tags
0001 2023/9/1 T=F 04:20 File folder
0002 2023/9/1 T 0420 File folder
0003 2023/9/1 T4 04:20 Filefolder Multi-language icon folders
000 2023/9/1 T 04:20 File folder
0005 2023/9/1 T 0420 File folder

|&] 0000 _3x48.png 2023/6/7 L 11:30 PMG File 17T KE

(=] O001_635x47.png 2023/6/7 £ 11:33 PMG File 16 KB

|&] 0002_z.png 2023/6/7 £ 09:07 PMG File 27 KE

(=] D003.png 2022/12/13 T 03:24 PMG File 1KB

[=] D004.png 2022/12/15 T 03:24 PMG File 1KB

|=] 0005.png 2022/12/15 T 03:24 PMG File 2 KB

|=] D0D6.png 2022/12/153 T 03:24 PMG File 2 KB

|&] 0007.png 2022/12/15 T 03:24 PMG File 1KB

|s] 0008.png 2022/12/15 T 03:24 PMG File 2 KB

Figure 8-1: Setup Icon Folders for Multi-Language
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8.1.2. Icons of different languages

As an example shown in Figure 8-2, the icon, 0000_3x48.png, has to be switched when switching languages.
Therefore, the corresponding icons of different languages should be prepared and stored in the folders
explained above. The corresponding icons in the folders of different languages must be named in the same
number, which is 0000.png in the case here. In addition, the icon resolution and format must be the same.

B(C) » 1Jerry » Levetop » Ul_Editor » Demo » 800x480 Microwave oven lcon| »

Mame " Date Type Size Tags
0001 2023/9/1 T 04:20 File folder
0002 2023/9/1 T 04:20 File folder
0003 2023/9/1 T 04:20 File folder
0004 2023/9/1 T 04:20 File folder
0003 2023/9/1 T 04:20 File folder
|E] 0000_3x48.png 2023/6/7 £ 11:30 PMG File 17 KB I
|E] 0001_635x47.png 2023/6/7 £ 11:33 PMG File 16 KB
|E] 0002_z.png 2023/6/7 £ 09:07 PMG File 27 KB
|E] 0003.png 20221215 T 03:24 PMG File 1KB
|E] 0004, png 2022/12/15 T4 03:24 PMG File 1KE
PS(C) » 1_Jerry » Levetop » Ul_Editor » Demo » 800x480_Microwave oven lcon » 0001
Mame - Date Type Size Tags
@ 0000.png 2023/ :30 PMG File 16 KB I
|=] 0001.png 2023/ :33 PMG File 15 KB
@ 0002.png 2023/ :35 PMG File 23 KB
@ 0017.png 2023/ £ PMG File 5KB
@ 0018.png 2023/ 132 PMG File 21 KB
@ 0026.png 2023/ 134 PMG File TKB
|E| 0027.png 2023/ :36 PMG File 18 KB
|E| 0028.png 2023/ :39 PMG File 46 KB
|E| 0029.png 2023/ :35 PMG File 27T KB
|E| 0037.png 2023/ :09 PMG File KB
| |wl 0038 mnn 2003 019 DRG File 1KR

Figure 8-2: Icons of Different Languages

8.1.3. Widgets that support multi-language function

Only those widgets that apply materials in the Icon folder support multi-language function.
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8.1.4. Multi-language Switching Process

Suppose the following settings:
0001 folder stores English icons

0002 folder stores Korean icons

To switch the icons,

Write 0x0001 to 0x703F register to switch to English icons.
Write 0x0002 to 0x703F register to switch to Korean icons.

Write 0x0000 to 0x703F register to switch to default language.

Mbny

S({C:) » 1lerry » Levetop » Ul_Editor » Demo » B800x480_Microwave oven |> lcon » 0001 I

MName a Date Type Size Tags
&| 0000.png PNG File 16 KB

&| DD01.png PNG File 15 KB

&| 0002.png PNG File 28 KB

&| D017.png PNG File 5KB

&| 0018.png PNG File 21KB

&| 0D026.png PNG File TKB

&| D027.png PNG File 18 KB

&| 0028.png PNG File 46 KB

&| 0D029.png PNG File 2TKB

&| 0037.png PNG File 3KB

&l 0038 nnn DG Fil= 2 KR

Figure 8-3: Switching to English Icons

8.2. Implement Multi-Language Display by Switching Text Code

To implement multi-language function by switching text code, developers must

(1) Set the number of languages that will be used in Project Setting page;

(2) create the font library in Unicode;

(3) setup String_Label or Text Scroll widgets in desired languages.

Ul_Editor-11l_EN / V1.1

© Levetop Semiconductor Co, Ltd.

-146-



JLEVETOP Ul _Editor-1Il

8.2.1. Create Font Library in Unicode

Refer to Font Tool for creating the desired font library. Note that the code range must cover all desired
languages/characters.

8.2.2. Setup for Multi-Language Function
1. Set the “Num of Language” in Project Setting, based on the number of languages that will be used.

2. In String_Label or Text Scroll widgets, enable the parameter, “multiLanguage”, and then click on another
parameter, “defaultText”. A window will pop-up as the example shown below:

(") LanguageTextEditor Page0000 = (m} x
Name WriteAddr WordLength defaultLanguage Languagel Language2
label_1 Ox162E 20 label_1
label_0 021500 20 i hello ThiZBR
textroll_0 Ox1642 3z textroll_0
OK Cancel

Figure 8-4: Input Multi-Languages

3. Enter the text in the corresponding language to the entry boxes. Note that each character is represented by
2Bytes of data in Unicode. For example, ‘A’ is represented by 0x0041. The maximum string length is 2Kbytes.

4. To preview how the entered characters look like, simply click on the entry box, then the widget will show the
display result, as shown below:

i
= | x
defaultLanguage Language Language2?
label_1
fiF hella ZhicEIF
textroll_0

Figure 8-5: Preview Entered Characters
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8.2.3. Multi-language Switching Process
Suppose the following settings:
0001: English
0002: Korean
To switch languages,
Write 0x0001 to 0x703F register to switch to English.
Write 0x0002 to 0x703F register to switch to Korean.
Write 0x0000 to 0x703F register to switch to default language.

Per the above settings, to switch to English, the command will be: 5A A5 07 10 70 3F 00 01 OE CF
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9. Auxiliary Tools

Levetop provides many useful tools for developers to best utilize Uart_Editor-IIl, as shown in Figure 9-1.

audio JILT_Ul_Convertor_ |l _to_lll.exe
bearer [%] Medialnfo.dll

Examples [4] msver100.dll

iconengines J)Numbering_tool V2.00.exe
imageformats [%] opengl32sw.dIl

LAV Filters [+] Qt5Core.dll

mediaservice E Qt5Guidll

platforms [%] QtsMultimedia.dll

playlistformats [+] Qt5MultimediaWidgets.dl|
styles [2] Qt5Network.dll

translations [+] Qt50penGLAdll

L] bmpfiledir.ini

E Ot5SerialPort.dll

BWFont_V3.10.exe

[2] Qt55vg.dil

£ currentbin_path.ini
[4] D3Dcompiler_47.dIl

:[_\] debuggerConfig.ini

editorConfig.ini

[4] hidapi.dIl

hidDevicel Tuini

lastbin_path.ini

[4] libEGL.II

[4] libgee_s_dw2-1.dIl
[] libGLESw2.dlI

[4] libstdc++-6.dll

[4] libwinpthread-1.dIl

lastCommand_path.ini

[2] QtsWidgets.dIl
[ ] Translate_CN.gm

[ ] Translate_EN.gm

Ul Debugger-111_V1.00.exe

& UI_Editor-11I_CH_V1.10.pdf

() ul_Editor-111_V1.10.exe

(FJUI_Emulator-11I_V1.10.exe

£2] uiprj_path.ini

| waviledir.ini

() WavTool_V2.00.exe

E s0msat

Figure 9-1: Tools for Ul _Editor-III
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9.1. Ul Emulator-lil

9.1.1. Activate Ul_Emulator-ll

Ul_Emulator-lll is designed to simulate the working environment of UartTFT panel on a personal computer.
Developers may utilize it to easily and quickly check their project design. The emulator is like a standard UartTFT
panel. If a project is working well on Ul_Emulator, yet does not show the same result on a real board, then the
problem may be related to the board itself. A common case is that the clock or timer widget does not work

correctly. The possible cause is that there is no RTC circuit or the RTC circuit is not working.

To use Ul_Emulator, simply click on the [Tool] menu and then click on [Emulator] to activate the tool.
UI_Emulator-lll will automatically import UartTFT-V3 Flash.bin to start the emulation. Note UartTFT-
V3 _Flash.bin will be generated after the Ul project is compiled.

Tool| Help

Export variable

Modbus
Static Text

Ul_Debugger
Font tool
Numbering

| Emulator |

Figure 9-2: Activate Ul Emulator-Ill (1)

Developers may also double click on Ul_Emulator-Ill_Vx.xx.exe to activate the tool, as shown below:

(%) Ul Editor-111 V1.10.exe

2025/11/13 EF 11:39  FERERE

() UI_Emulator-11l_V1.10.exe

2025/9/12 T4 4:31

. P
™) Jd
(=] [~5]
wn [
) )
[==) =)

5| uiprj_path.ini

2026/2/7 4 9:31 Heesns

Figure 9-3: Activate Ul Emulator-Ill (2)

If the below message is prompted, developers may consider to install the video decoder or not.

O Warning

X

The video decoder, LAV Filter, is not detected.
* v Install LAV Filter?

Yes Ignore No

Figure 9-4: Prompt for LAV Filter Installation

Ul_Editor-11l_EN / V1.1
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The main screen of Ul_Emulator-Ill is as shown below:

(@ Ul Emulator-11 V1.138D

|1E@\®\Ep 9 4
L

e > " *
,‘Eﬂ-—#ﬁlﬁ LT-7683 "TFT 8007480 Baudrate: 115200 Editor Ver: V1.150
LEVETOP SEMICON.
RGB Format: RGB565 Device Addr: 0x0
IC Type: LT7689 9 LCD Resulution: 800°480
| g — i User ID: 0x19714568 Flash Size: 16MB
LEVETOP User Ver: V1.0 File Size: 86.65MB
) Path Str: 7t T7689_ 1/UartTFTAI_Flash bin

File size:00854900

Figure 9-5: Ul Emulator-1l1l Main Screen

© Function bar: For importing UartTFT-V3_Flash.bin, checking project setting, and zoom in/out the screen.

(2] Display & operating area: For checking the display and operation. Developers may click on the display to
verify the touch operations.

© Information: Click on it to check the project information.
O Emulation: Click to check/verify the variable operations.
© Information area: The project information is shown here for a quick review

(6] Operation record: This box lists the import/operation records.

Ul_Editor-11l_EN / V1.1
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9.1.2. Variable Operation

Click on [Emulation] to enter the variable operation page:

(5]
rpee®
Information  Emulation
SRS LT-7689 7"TFT 1024*600
LEVETDR REMICON, Var Add Data Data Type Format Read Write
)x7000 1 Numeri ~ short v [¥ (]
LEVETOP
o Page WidgetName Description Var_Addr Data Read Write ~
High Uart TFT Panel Solution ! SystemFuction Switch page 0x7000 1 L1 2
SystemFuction  Brightness CTRL 0x7001 63 4 2
SystemFuction Year 0x7002 24 L4 (K]
SystemFuction Month 0x7003 12 L4 (K]
SystemFuction Day 0x7004 5 L4 (K]
SystemFuction Hour 0x7005 18 L3 (£
SystemFuction Minute: 0x7006 2 ™ (&
SystemFuction Second 0x7007 8 ™ (&
SystemFuction Refresh time 0x7008 4 ™ (kA
SystemFuction Play music 0x700A o L4 (K]
SystemFuction Volume CTRL 0x700B 10 ™ (Ke} v

Figure 9-6: Variable Operation Page

9.1.2.1. Setting Bar

r Addr ta Data Type Format Read Write
0

x7000 0 Numerical ~  short [_j B

? 5AA5 07 10 7000 0000 FFO3

Figure 9-7: Setting Bar

O var Addr: Input a variable address

@ Data: Data entry box. Input the data to be sent here. For read operation, the read data will be shown here
too. Both decimal and hexadecimal numbers are acceptable. When inputting hexadecimal numbers,
Ox must be added in front of the numbers.

© Read/Write: To trigger a read or write operation. Only allowed to read from / write to one address at a
time.

O pata Type & Format: There are two data types available, Numerical and String. For Numerical type, there
are 7 data formats available, as shown in Figure 9-8. For String type, there are 5
encoding formats available, as shown in Figure 9-9. Refer to Sending Data by
Ul_Emulator-Ill for more details.

Ul_Editor-11l_EN / V1.1
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Format

Data Type

longlong

. char
Numerical - || |she
uchar

Numerical ushort

uint
String [ |z

Figure 9-8: Numerical Data Type

Format

Data Type |GI32312 VI

String vl

GBK

- BIGS
Numerical Unicode
UTF-8

Figure 9-9: String Data Type and Format

© uart Command Preview: A Uart command will be generated and displayed in this box, according to the
settings above. Developers may utilize Ul_Debugger-I11l to test the command.

Ul_Editor-Ill_ EN / V1.1
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9.1.2.2. Address List

The address list includes widgets without touch functions, as shown below:

Page

WidgetName
SyseJ ction

SystemFuction
SystemFuction
SystemFuction
SystemFuction
SystemFuction
SystemFuction
SystemFuction
SystemFuction
SystemFuction
SystemFuction
SystemFuction
SystemFuction

SystemFuction

Description

Elrighe CTRL

Year
Manth
Day
Hour
Minute
Seconds
Refresh time
Play music
Volume CTRL
Open pop_window
Auto-dimming
Dimming level

Time to enter sleep

Var_Addr
43
0x7002
0xF003
0x7004
0x7005
0x7006
07007
0x7008
0x700A
0x700B
0x700D
0x700E
0xF0O0F

0x7010

Data

(5]

23
7
13
9

19

20

60

Read Write

Y 6 JEd

KKRRKRKKRRRKKRRKKIIK
EREEREREREREEEELEEE

Figure 9-10: Address List

(1] Page: The page that the widget located, no modification allowed. Right-click on the page number, a
[goto page] button will pop-up. Click on the [goto page] button, the indicated page will be shown
in the display area. The columns without page numbers will not respond to the right-click

operation.

(2] WidgetName: Widget name, no modification allowed. (SystemFunction: Specialized Registers)

(3] Description: User-defined name of the widget, no modification allowed.

(4 Var_Addr: Widget address, no modification allowed. Double-click on this column, the related
information of the widget will be loaded to the setting bar, including Var Addr, Data, Data

Type, and, Format,

© Data: The data of the variable address. Double-click on this column to enter new data. Accept decimal
numbers and string characters.

n W
® Read & Write: Click on to write the designated data; click on =

designated variable address, and show it on the Data column

© Levetop Semiconductor Co, Ltd.
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9.1.3. Write Data to Variable Address

1. Write numeric data to the designated variable address, see below steps:

Info“:tion Emulation e e o
Var Addr | [Data Data Type Format Read Write
0x7000 0 Numerical ~ short Dﬂ B

Figure 9-11: Write Numerica Data to Variable Address

© Enter the variable address
@ Enter the data. For hexadecimal number, add 0x in front of the number, e.g. 0x1234.
© Select the data format based on the setting of the selected widget. Default setting is ushort.

Ko

O click on to write the data to the designated variable address.

Note: To enter numbers with decimal digits, the entered value must follow the widget settings. For example, if
the widget is set 3 integer digits and 2 decimal digits, to display 123.45, the entered data must be
12345 (the decimal point cannot be added).

2. Write string data to the designated variable address, see below steps:

Inforpation Emulation e Q 0
Var Addr Data Data Type Format Read Write
0x1550 Enter English please sting ~  6B2312 | [ el

Figure 9-12: Write String Data to Variable Address

O Enter the variable address
® Enter the string data.

© Select the encoding format based on the used font.

K

O cClick on to write the string to the designated variable address

9.1.4. Simulate Encoder Operations

Developers may apply the following keyboard to simulate the encoder operations. The emulation is only valid
to the encoder in the current page

Direction Key (Left): Encoder is rotated counterclockwise, and the data value is decreased.
Direction Key (Right): Encoder is rotated clockwise, and the data value is increased.
Numeric Key 1: Click on the encoder

Numeric Key 2: Double-click on the encoder.

Numeric Key 3: Long-pressed on the encoder.

Ul_Editor-11l_EN / V1.1
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9.1.5. For Projects with Rotated Display

Since Ul_Emulator-IIl does not support rotated display, to emulate projects of rotated display, the project must
be reset to 0° angle, and the resolution should be modified accordingly. Finally, the project has to be compiled
to generate a new UartTFT-V3 Flash.bin to be loaded by Ul_Emulator-Ill. As shown below:

1. Set the angle back to 0 Degree

2, If the original project rotates 90° or 270°, then the X-Pixel and Y-Pixel resolution settings must be
switched. (If the original project is 0° or 180°, then no need to change the resolution settings.)

Rotate = |2TU Degree j '[
TFT Horizontal TFT Vertical
X-Pixel: 800 Y-Pixel: 480
Rotate = 0 Degree j
TFT Horizontal TFT Vertical

X-Pixel: vrixel:  [800

Figure 9-13: Setup the rotation angle and the resolution

9.1.6. Limitations of Ul_Emulator-Il
1. Trend graph display by sending data — not supported.
2. Key with beep — not supported.
3. LAV Filter is required for playing video.
4

. Control by external Uart commands — not supported.

Ul_Editor-11l_EN / V1.1
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9.1.7. Sending Data by Ul_Emulator-lli

Table 9-1: Sending Data by Ul Emulator-l1il

Widget Data Widget Data
Byt Byt
Name yles Type Name yles Type
Analog
Butt - - - -
aton Clock
. Digital
SlideM 2 - - -
ideMenu Clock
Popupbox - - Gif 2 ushort
Variabl taT
ariable | Same as dataType - QRCode | (WordNumber+1)2 | String
Button setting
Combo
- - Audio PI - -
Button udio Fiay
Circular 2 - Slider Bar 2 short
Touch
SingleKey - - Bit Status 2 ushort
N .
umeric Same as <.:IataType i lcon 5 ushort
Keypad setting
Trend
EN_Keyboard dLength+1)*2 - - -
|_Keyboar (wordLeng ) S
CN_Keyboard | (wordLength+1)*2 - Encoder 2 -
String_Label (wordLength+1)*2 String Timer 2*3 (3 variables) ushort
Text Scroll (wordLength+1)*2 String Static_Text - ushort
Text Number | Same as dataType Refer to Automatic Same as dataType Refer to
Display setting widget Variable setting widget
Graphi
Nrjni bI:f Same as dataType Refer to Extern i i
. . B
Sy setting widget utton
State Button - -
Note: “ - ” sign means “no such option” or “not available”.

© Levetop Semiconductor Co, Ltd.
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9.2. Ul Debugger-lli

Ul_Debugger-Ill is designed to debug the project on a development board through Uart interface. To activate
the tool, simply click on the [Tool] menu and then click on [Ul_Debugger], as shown below:

Tool| Help
Export variable

Modbus
Static Text

ont too
Numbering
WavTool
Emulator

Figure 9-14: Activate Ul Debugger-Ii

9.2.1. Main Screen

The main screen of Ul_Debugger-lll is as shown below:

Command 6 | > W g e |

Description Select CMD  Addr Data CRC  Send
E a2 0000 pipe [2 Com Furto coMs N
EHE 42 0001 1014 ]
Baudrate: 115200
U 42 0002 50 15 [ K]
insert T— N “
IRETE 10 7000 0001 dene 2ECH ] arity: one
delete
o iatial 10 7000 00 0A TR 04 @ CRC Enable: v
up
6874747073 67 652E 69 6D 74 74 2E 7171 2E 63 6F 6D 2F 6D 5F 69 6D 74 74 2F
-} 10 0866 down | A2 3A -z
TA715F 71 62 e £ 65 67 65 6C 2F 71 62 6 6F 61 64 2E 53 74 6D 6C CMD Header: OX5A,0A5
@A 470x272 10 7012 0001000000 00T DG 071004 00 5607 [}
N A
ZEES 10 703 0001 QECF [ Open Com Port
B 10 7001 0007 EF 01 [}
B 10 7002 0019 9F 09 A :
Ll & Send selected items
fEPatial 10 7002 0017000500 140009 00 0100 0200 03 2E1A 2
Message
No. Header Llength CMD  Addr Data CRC Erelzmy 67“” ms
e Interval Time: 1000 ms

Auto Send

-

Clear Message

Save Message

Figure 9-15: Ul Debugger-1l Main Screen

© command Edit Area
Description: Name of the command, user-definable.

Select: Check the box to select the command for further operation, such as “Send selected items”.

Ul_Editor-11l_EN / V1.1
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CMD: Command type. 10: Write; 03: Read; 42: Others. Data length: 1Byte

Addr: Target variable address. Data length: 2Bytes

Data: Data to be written / Data amount to be read. Data length: 2*n Bytes, where n = number of data.
CRC: Cyclic Redundancy Check. Data length: 2Bytes (Auto-generated, based on CMD, Addr, and Data)

Send: Click to send the command

(2] Message area: Prompt messages will be listed in this area.
Black: command sent; Blue: returned message.

No.: Message index

Header: Header of the command/returned message. Data length: 2Bytes
Length: Command/returned message. Data length: 2Bytes

CMD: Command type. Data length: 1Byte

Addr: Target variable address

Data: Data to be written / Data amount to be read. Data length: 2*n Bytes, where n = amount of data.
Refer to Uart Communication for more detail about command format.

CRC: Cyclic Redundancy Check. Data length: 2Bytes

© Function bar
N

—1I: Load a command list (txt format)
I:LI . Save a command list (txt format)
T

: Clear all commands in Command Edit Area

(4] Configuration
Com Port: Select the com port connected with the development board.

Baudrate: Set the baud rate. This value must be the same as the project setting. User-defined baudrate
is available. Developers may select “custom” to define their own baudrate, as shown below:

123456
Lal

9600

19200

38400

57600

115200

230400

256000

460800

921600 hd

Figure 9-16: User-defined Baudrate

Ul_Editor-11l_EN / V1.1
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Parity: Set parity check. The setting must be the same as the project setting.
CRC Enable: Check to enable CRC. The setting must be the same as the project setting.

CMD Header: Command header. The setting must be the same as the User Start Bytes of the project
setting.

Open Com Port: Open the selected COM port to connect with the development board.

Send selected items: Send the selected commands in the Command Edit Area in order.

e Configuration Area - for sending selected commands in loop
Cycle Delay: Time gap between each loop.
Interval Time: Time gap between each command.

Auto Send: Click to send the selected commands.

® Operations for Message area

Clear Message: Clear the messages in the Message area

Save Message: Save the messages to a txt file

(7 Popup Menu - Right click on a command line in the Command Edit Area
insert: Insert a blank command line above the selected one.
clone: Clone the selected command line and paste it to the line below the selected one.
delete: Delete the selected command line.
up: Move up the selected command line.
down: Move down the selected command line.

delay: Add a delay command above the selected command line. (unit: ms)

(8] Popup Menu - Right click on the Select column to choose [select all] or [select none], as shown below:

Select | CMD Addr Data

an 744 AAGS
select all
select none 00 00

Figure 9-17: Popup Menu for Select Function

Ul_Editor-11l_EN / V1.1
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9.2.2. Tutorial - Send Commands

1. Send a single command:

(1) Setup the configuration, and then click on [Open Com Port], as the example shown below:

Com Fort: _GD[‘-;]EI V
Baudrate: _1152[][] ‘v’
Parity: _I"~Jnne v
CRC Enable: v

CMD Header: .[}xEA,[}xAE

Send selected items

Figure 9-18: Setup the configuration

(2) Add a command: Double click on a command line to edit. Developers may also load an existed
~

command file by clicking on —| in the Function bar.

(3) Send a command: Click on [Send] column of the selected command line to send the command.

Description Select CMD Addr  Data CRC Send
Switch Page | 10 Too0 0000 FF 03 Kol
Send Data to 0901 10 0901 0020 B6 47 K
Read 0901 & 0902 10 0901 0002 36 5E Kol
Adjust Backlight 10 7001 002D BE DE K

312EB1ED B3 F1B2E2 CAD4 D6

A

Send data to Curve 1 10 0200 D0 00 00 00 00 00 00 00 00 3030 3. FE 45 L
36 2E BABADT DE D7 DG BY FBBC A

Send data to Curve 2 10 0250 AF 00000000 0000000035353 AD 14 L
Daley(ms) —+ 300 B
Clear Curve 1 & 2 10 E003 To9C4 B

Figure 9-19: Send a command

(4) Check the Message area for the sending and receiving messages.

Ul_Editor-Ill_ EN / V1.1
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No. Header Length CMD  Addr Data CRC
Uart Insert COM3
1 5AA5 07 10 7000 0000 FF 03
2 5AA5 04 10 FF FB 6B

Figure 9-20: Message Area

2, Send selected commands & Send commands in loop

Command T M T
Description Select CMD  Addr Data CRC  Send
10 7011 AASS 1199 [l Com Port coms ™
{HATIE [ 10 7000 0000 FFO3 [ Baudrate: 115200 N
SRR 0901 (] 1 0901 0020 B6 47 [ Partty: None
i;mgmﬁuuguzgq\ggmmaﬁm (] 03 0901 0002 B0 [4 CRC Enable: Ng
BHE a 10 700 002D 6E DE 2 CMD Header: 0x5A, 0xAS
1 10 coo1 00C8006400C8006400C80064 6642 [ _
Linking...
EhE2 10 CO02  DOCBO0E400CEO06400CE0064 6381 [
HhhE 1302 10 E003 rce 3 Send selected items
Fie% ¥ ERIEH1000ms -+ 1000 %
Message Cycle Delay: 1000 ms
No. Header Length CMD  Addr Data CRC Interval Time: 1000 ms |
Uart Insert COM3
1 5AA5 o7 10 7000 00 00 FF 03 Auto Send
z AR5 04 10 FF FB 6B

Figure 9-21: Send Multiple Commands
(1) Adjust the command order if needed. (Commands are sent from up to bottom)
(2) Select the commands to be sent by clicking on the [Select] column.

(3) Click on [Send selected items] to send selected commands, or click on [Auto Send] to send selected
commands in loop

(4) For [Auto Send] function, adjust [Cycle Delay] and [Interval Time] if needed.

(5) Developers may also add user-defined delay commands, as shown in Figure 9-22 and Figure 9-23,
where “++” is fixed, and cannot be modified. Add delay time in [Data] column. Click on the [Select]
column to activate the delay command.

YiRmEE 10 7000 0002 TEC2 4
T 10 7001 002D 6EDE 4

{2 i 8] 10 7002 00 17 00 04 00 01 00 00 00 00 00 00 4AF5 A
- 10 o o -
EEET \ 10 00 00 DFO1 [
SEET 10 0001 4F01 A
EliE) =2 10 5A 8004 [
EEpiszc] 10 0001 5F00 [
RS e 10 002D OF1D [

Figure 9-22: Add a delay command

Ul_Editor-11l_EN / V1.1
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System Function Select Order Addr Data CRC Send
tiRmE 10 7000 00 02 TEC2 4
BRE 10 7001 00 2D BEDE [A
e [E 10 7002 00 17 00 04 00 01 00 00 00 00 00 00 4AF5 [A

I Daley(ms) ++ [1000] I A
TS F 10 700A 00 01 1ECH A
HESE 10 700A 00 00 DFO1 A
SEAT 10 700B 00 01 4F01 A

BfEEE 10 700C 5A 8004 [
BahE =l 10 700E 00 01 5F00 4

The input

Figure 9-23: Setup delay time

delay time is in decimal number, unit: ms. No need to input other columns. The total delay time =

delay time + Interval Time.

For other Uart commands, refer to Uart Communication for more details.

9.2.3. Save Commands

[=] -

Figure 9-24: Load & Save Commands

Click on

=

to save the commands listed in the Command Edit Area. See the example shown in Figure 9-

25. Developers may also edit the commands in the txt file directly. Note that no blank line is allowed in

between.

Switch Page select, 10 7000 00 00

Send Data to 0901 unselect, 10 0901 00 20

Read 0901 & 0902 unselect, 10 0901 00 02

Adjust Backlight unselect, 10 7001 00 2D

Send data to Curve 1,unselect 10 0200 31 2EB1EDB8 F1 B2E2 CAD4 D6 D000 00 0000 00 00 000030 303
Send data to Curve 2,unselect, 10 0250 36 2E BA BA D7 D6 D7 D6 BY FB BC AF 0000 00 00 00 00 00 00 3535 3
Daley(ms),unselect ++ 300

Clear Curve 1 & 2 unselect 10 E003

2 unselect 10 032C 00 00

2,unselect 10 034C 01 00

2 unselect 10 036C 01 00

Daley(ms),unselect ++ 300

3. unselect 10 034C 00 00

3,unselect 10 036C 00 00

3,unselect 10 038C 01 00

3,unselect 10 03AC 01 00

Daley(ms),unselect ++ 300

Figure 9-25: Example of a Command File

Ul_Editor-11l_EN / V1.1
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9.2.4. Message Information File

Click on Save Message to save the messages listed in the Message area as a txt file. See the example

shown in Figure 9-26.

Note this file cannot be loaded to Ul_Debugger-II1.

|1,5AA5 07 100901 00 20 B6 47

2,5A A5 04 10 FF 4C 30

3,5A A5 07 030901 0002 B39D

4, 5A A5 04 03 FF 4100

5 5A A5 0B 030901 000200200000 Be AD

6, 5A A5 07 107000 0002 7TEC2

7,5A A5 04 10 FF 4C 30

8, 5A A5 07 107001 00 2D 6E DE

9,5A A5 04 10 FF 4C 30

10, 5A A5 11 10 CO01 00 C8 00 64 00 C8 00 64 00 C8 00 64 66 42
11, 5A A5 04 10 FF 4C 30

12, 5A A5 11 10 C002 00 C8 00 64 00 C8 00 64 00 C8 00 64 63 81
13, 5A A5 04 10 FF 4C 30

14, 5A A5 05 10 E003 79C4

15, 5A A5 04 10 FF 4C 30

Figure 9-26: Example of a Message Information File

Ul_Editor-11l_EN / V1.1
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9.3. Font Tool

BWFont is designed to customize fonts for the use of Ul_Editor-Ill. To activate the tool, simply click on the [Tool]
menu and then click on [Font tool], as shown below:

Tool| Help
Export variable

Modbus
Static Text

Debugge
Numbering
WavTool
Emulator

Figure 9-27: Activate BWFont

The main screen of BWFont is shown and explained below:

FontTool V2.20 - m] X

System Pattern User Pattern a | Encodings: o GB2312 v |
| Font... &%-24-%‘5& |
W: 32 9 32 Limit: |50

Gray scale .1bils \/_
Italic OWord-spacing: 13N
Bold
Left alignment

Showhby : | Char “/ &

5]

View

Lo i

A1AD FTFE
y0=-7,pos=26] L |

Convert all

Start Code End Code

Convert ASCII

eo%

Figure 9-28: Main Screen of BWFont

(1) Encoding types:
GB2312: Simplified Chinese

BIG5: Traditional Chinese
GBK: Chinese, including GB2312 and BIG5

Unicode: Encodings for most of the languages in the world. Each character width is defined.

Ul_Editor-11l_EN / V1.1
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Figure 9-29: Encoding Types

® Click on [Font] to select Font, Font style, and Size in the popup window.

Font style Size
Regular 24
AcadEref | | Regular 10 -~
AlGDT "
Algerian 12
AmdtSymbols 14
AMGDT 16
Arial 18
Aral Black 20
Arial Marrow 22
Arial Unicode M5 v 24 W
Effects Sample
[ Strikeout
S AaBbYyZ
Writing System y Z
Ly w
Cancel

Figure 9-30: Select Font / Font Style / Size

© Click on the entry boxes to set the width and height of the font boundary. Width does not have to be the
same as height. Unit: pixel. The default [Limit] setting is suggested. Usually, with the same [Limit] setting,
when the width/height is bigger, the font will be plumper.

Figure 9-31: Character Example

Note: As shown in Figure 9-31, the red rectangle represents the display boundary for the font. When the font
size is modified, it will only change the character size, yet the display boundary will remain the same.
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(4] Gray scale: Click to select from 1, 2, 4, 8bits and aRGB4444. The higher the grayscale is, the better the
display effect will be, however, the bigger the generated file size will be, too. Note that 8bit or
aRGB4444 can only be supported by customized IC version. Contact Levetop for more details
if needed.

Italic: Italic font
Bold: Bold font
Left alignment: Align the font to the left

Word-spacing: Spacing width between words. For example, if the font width is 32, and the word-spacing
is set to 1/2, then the spacing width will be 16pixels.

O Click on [View] to preview the font. Users may select a character to preview by inputting the character or
the code of it. When any of the above item 3, 4, or 5 is changed, the [View] button must be clicked to show
the display effect.

O start code & End code: For GBK, GB2312, and BIG5, simply apply the default values. When using Unicode,
these two values must be set according the selected language coding range.
Covert: Click to generate a file for all the designated font, including ASCII
Covert ASCII: Click to generate a file for ASCII only
@30 Fine-tune: Adjust the character position by the slider bars.

(9 Progress bar: Display the progress of the font file generation.

Steps of making a font (refer to Figure 9-32 & 9-33):

O Select a font encoding and font

@ Set the width and height of the font boundary.

© Setthe grayscale

O set the Word-spacing

O click on [View] to check the character position. Use the slider bars to adjust the position if needed.

® Click on [Convert] or [Covert ASCII] to generate the file of the font.

@30 Assign the file name and path. The file name must not include “ * ”, refer to FontBin for more details.

© Click [Save] to save the file
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FontTaal V3.10 - O g

System Pattern User Pattern o Encodings: GB2312 v

Font... FE-20-FH

W: 32 H: _32 | 50
I Gray scale  : 1bits N I
I I@ Word-spacing: 13

Bold

Left alignment

Showby : Char /| &
6 View
Message Start Code End Code
A1AQ F7FE
y0=17,pos=26
Convert all
@ Convert ASCII
Convert string
0%
Figure 9-32: Steps of making a font (1)
Save bin files X
4 <« Levetop » Ul Editor-lll > Ul_Editor-1ll_V1.10A-20251113 » ~ (:}0 £ I _Editor-11I_V1.10A-2... R
ma v FESEEE =E- 0
~
Result = EiEE ESiiel o
17x17 audio 2025/9/8 £ 9:22 prg=
3nd bearer 2025/9/8 £F %22 =
Examples 2025/9/25 & 5:25 ITff=
iconengines 2025/9/8 4 9:22 prat el
imageformats 2025/9/8 & 9:22 g =
LAV Filters 2025/10/15 £ 10:55  30fdk
mediaservice 2025/9/8 & 9:22 g =
platforms 2025/9/8 £ %22 pri-=
(8)
o v
~ B @ REQ R

Figure 9-33: Steps of making a font (2)
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9.4. Numbering Tool

Numbering_tool is designed to number the pictures and icons that will be used in Ul_Editor-11l. To activate the
tool, simply click on the [Tool] menu and then click on [Numbering], as shown below:

Tooll Help

Export variable

Modbus
Static Text

Ul_Debugger
Font tool
WavTool
Emulator

Figure 9-34: Activate Numbering tool

The main screen of Numbering_tool is shown and explained below:

IJ Numbering tool V2.00

ure

| Working directory

 —

B Move up

Move down

Message

9 Check file name

Numbering

Start number 0

? Start

@ -

Figure 9-35: Main Screen of Numbering tool

O Picture preview area

(2] Message area: Operation messages will be prompted here.

© Working directory: Click to add pictures/icons. Note that all pictures in the designated folder will be loaded.
O Picture list: The loaded picture names will be listed here

O Move up: Move up the selected picture
Move down: Move down the selected picture
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® Check file name: If checked, the illegal file names will be corrected automatically.
Numbering: If checked, the pictures in the designated directory will be numbered.

Start number: Set the start number of the numbering operation.
@ Start: Click on [Start] to start executing the settings of @ above.

(8] Display the processing progress.

Steps of numbering pictures:

1. Click on [Working directory] to open the target picture directory. Select a picture in the popup window, and
then click [Open]. As shown below:

¥ Select picture X
T™ <« Ul_Editor-1I_V1.150 > Examples > Picture ~ &) {E Picture BEE »
|m v T o~ o @
=

@ OneDrive - Person:

¥ e T TR TR TR R TR TR
=y (1).bmp (2).bmp (3).bmp (4)bmp (3).bmp (6).bmp (7).bmp
W Es
D =5
& WPSEE EEET EEET RS
e (8).bmp (9).bmp (10).bmp
o s
SEEEIN): | FEEER (1).bmp | fleCjpg fjoeg *bmp “png) ~

7o ]| ==

Figure 9-36: Select a Picture

2. As shown in Figure 9-37, the selected picture is displayed in the Picture preview area. All pictures of the
same directory are listed on the right. Adjust the picture order by [Move up] and [Move down] buttons so
that the picture order meet the design requirement.
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Picture

REEELT (5).bmp
FEEILT (6).bmp
EEEL (7).bmp
EEELS (8).bmp
EEEL (9).bmp

EEE (10).bmp

S H¥ESI LT-7689 “TFT 800*480 Working directory
LEVETOP SEMICON.
EEELT (1).bmp
( EEEST (2).bmp
- EEELT (3).bmp
LEVETOP BEH? (9.bmp

Message

@ Check file name
@ Numbering
Start number 0

Start

0%

Figure 9-37: Adjust the picture order

3. Click on [Start] to number the pictures.

LT Messa.. X

Ok

o]

Figure 9-38: Process done

&| Brightness.png &| 0000_Homebmp

&) Home.bmp &| 0001 _Menu_1.bmp

& Language.png &| 0002_Mone.bmp

&| Login.brmp &| 0003_Login.bmp

&| Menu_1.brmp &| 0004_Time_Popup.png

& Menu_2.bmp &| D005_Brightness.png

&| D006_Language.png

&| D007 _Unpressed_KB.bmp
&| D002 _Pressed_KB.bmp

&| D009_Menu_2.bmp

MNeone.bmp

LE

&| Pressed_KB.bmp
&| Tirme_Popup.png
&| Unpressed_KB.brmp

Figure 9-39: Final Result
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9.5. WavTool

9.5.1. Make a Wav file

If an audio file is not in the Wav format, developers will need to convert it into Wav format in order to use the
related functions in UI_Editor-Ill.

9.5.2. Convert Wav to Bin

WavTool is designed to convert wav files into bin files. To activate the tool, simply click on the [Tool] menu and
then click on [WavTool], as shown below:

Help

Export variable

Modbus
Static Text

Ul_Debugger
Font tool
Numbering

Emulator

Figure 9-40: Activate WavTool

The main screen of WavTool is shown and explained below:

7 Wav Tool V200 = X

Input file list Wav file

Open
Convert & Save
Selected file
All files
ave information

File size : Byte per second(BPS)

PCM format tag : Resolution

Channel(s) : Wave data Size

Sampling rate

Qainary format selection

Binary data size : Channel Left channel ~

B Output PWM Resolution  16bits w

[T Convert all wav files into one bin file Gain 1.0 w

Speed 1:1 ~

Figure 9-41: Main Screen of WavTool
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O wav file: Click on [Open] to load wav files

(2] Input file list: This area will list the names of all loaded wav files

© wav information: The parameters of the loaded wave file will be shown here. No modification allowed.

Sampling rate: The sampling rate of the wave file must be 22050

Other parameters: No specific requirements.

(4 Binary format selection: The parameter settings of the bin file

Binary data size: bin file size, no modification required.

Output PWM: PWM output value, no modification required.

Convert all wav files into one bin file: If checked, all wave files will be packaged into one bin file.

Channels: Sound channel options. Default: Left channel.

Resolution: Sampling bits. Must be set to 16bits

Gain: Default: 1.0

Speed: Default: 1:1.

Note: WavTool is not professional audio converting software, adjusting above parameters may distort the

audio.

© convert & Save:

Selected file: Click to convert the selected wav file into a bin file.

All files: Click to convert all wav files into bin files.

Steps of converting wav files to bin files:

1. Activate WavTool and click on [Open] to add wav files. Select a wav file in the popup window, and then click
[Open]. As shown below:

Select wav files

+

7 Quick access

= This PC
§ 3D Objects
[ Desktop
| Documents
{ Downloads
J’! Music
&= Pictures

m Videos

E, 05(C)

¥ Network

» ThisPC » O05(C) » 1Jerry » Levetop » UartTFTTool » Wav

Organize + MNew folder

Mame

|0| Examplel.wav

@ OneDrive - Personal |0] ExampleZ.wav

|o| Example3.wav
|0] Exampled.wav

# Title Contributing artists

Album

Search Wav

File name: | Examplel.wav

- | file(*wav)

Cancel

Figure 9-42: Select a Wav File
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2. As shown in Figure 9-43, all the wav files are listed in the Input file list area. If the sample rate (as the blue
rectangle indicated) is not 22050, developers must remake a new wav file by 22050 sampling rate. Click on
[Selected file] or [All files] to generate the bin file(s).

Input file list Wayv file
Example1 wav
Example2 wav Open
Example3.wav
Exampled wav
Convert & Save
Selected file
All files
Wave information
File size : B79330 Byte per second(BPS) : 88200
PCM format tag 01 Resclution : 16
Channel(s) 1 2 Wave data Size : 679140
Sampling rate : 22050
Binary format selection
Binary data size 1 339570 Channel | Left channel AV
OQutput PWM Resolution | 16bits N
L] Convert all wav files into one bin file Gain 1.0 N
Speed | 1:1 N

Figure 9-43: Convert Wav to Bin

3. Save the generated bin file to designated path. Note the bin file must be assigned a new name, and should
not be named the same as an existed bin file.
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Save bin files

uN » ThisPC » QS(C:) » 1Jerry » Levetop » UartTFT Tool » Wav v [¥] O Search Wav

Organize = MNew folder == - 0
n ~

MName # Title Contributing artists ~ Album
7 Quick access

) Mo iterns match your search.
@ OneDrive - Persor

[ This PC

- 30 Objects

[ Desktop

E] Documents

* Downloads

J‘! Music

=/ Pictures

B videos

S OO1[C)

v

File name: | MY EVG R

Save as type: |file(*.bin)

» Hide Folders

Save Cancel

Figure 9-44: Save the bin file

Note: The file name should not include special characters suchas \ [/ : * 2?2 “ < > |
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9.6. Convert a Ul Editor-ll Project to a Ul Editor-1ll Project

LT_Ul_Convertor_II_to_lll.exe is a tool designed to convert a Ul_Editor-II project to a Ul_Editor-1ll project.

W libgee_s_dwz-1.dll 2018/3/19 2112 112 KB
o libGLESw2.dII 2020/3/28 3:04 7,607 KB
o libstde++-6.dll 2018/3/19 21:12 1,507 KB
¥ libwinpthread-1.dll 2018/3/19 21:12 46 KB
/) LT_UI_Convertor Il _to_lll.exe 2025/2/27 10:09 642 KB
+| Medialnfo.dll 2017/3/16 15:18 10,294 KB
o msver100.dll 2024/8/6 10:45 744 KB
/) Numbering_tool_V2.00.exe 2023/8/2 17:54 B4 KB
Figure 9-45: LT Ul Convertor Il to Il
Double click on [LT_UIl_Convertor_II_to_lll.exe] to activate the tool:
/) LT _UI_Convertor_ll_ta_lll — O X
I Input uipr]
? Start |
]
Figure 9-46: Main Screen of LT Ul Convertor Il to Il
1 -~ Import the uipr;j file : Select the Ul_Editor-Il project to be converted.
FontBin 20247118 1742 gl
Gif 2024/1/18 17:42 i
lcon 2024/1/18 1742 pr
MultiLanguage 2023/10/23 9:49 pri
Needle 2024118 1742 prt-=>3
Picture 2024/1/18 1742 pr
Plugin 2024118 1742 i
WavBin 2024118 1742 prt-=>3
| TRELT=R uiprj 2024/1/18 17:42 UIPRJ 3244
2 (N): |ﬁiﬂ§.uiprj v| file(*.uiprj) w
F7F(0) B

Figure 9-47: Select the Ul _Editor-1l Project

2 -~ Click [Start] to start converting

/) LT _Ul_Conuertar Il n 11l — |
/1 Note *

VIE tors The conversion is complete!l | uipi

Ok

Figure 9-48: Converting Done
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Note:
1. Before proceeding with the conversion, back up the project, as the conversion process is irreversible.

2. The same project cannot be converted multiple times. If issues arise after conversion, please use the original
Ul_Editor-1I project to redo the conversion.

3. The encoder widget structure of Ul_Editor-Il is different from that of Ul_Editor-lll. Therefore, after the
conversion, developers must delete the original encoder widget, add a new encoder widget, and setting it
based on the UI_Editor-Ill design.
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10. Uart Communication

There are three command types: (1) Write command, which is to write data to a designated address (register);
(2) Read Command, which is to read data from a designated address (register); (3) Touch returned message,
which is a returned message from the UartTFT controller when the touch panel is operated. In addition, after a
write/read command is sent, a returned message will be sent by the UartTFT controller. For command formats,
refer to Table 10-1. (“0x” represents hexadecimal number, no need to include it in actual implementation.)

A Uart tool for debugging purpose is available, refer to Ul_Debugger-Iil for more details.

Table 10-1: Command Formats

Write Address Write Data
. Header Length CRC
Host write data \ Command| 0x0000 ~ [ OxXXXX......0xXXXX
OxXXXXX OxXX OXXXXX
0x10 Ox7FFF |(2*n Bytes < 250Bytes)
. Fixed Write Address Write Data
Host write data Header Length CRC
0x00 Command| 0x0000 OXXXXX......0XXXXX
(>250bytes) OxXXXXX OXXXXX OxXXXXX
(1byte) 0x10 ~0x7FFF |(2*n Bytes > 250Bytes)
Read Address
Header Length Read Word amount CRC
Host read data \ Command| 0x0000 ~
OXXXXX OxXX OXXXXX OXXXXX

0x03 Ox7FFF

Read Address |Read Word
Header Length Data CRC
Returned message \ Command| 0x0000 ~ | amount
OXXXXX 0xXX (2*n Bytes)[ O0xXXXX
0x03 Ox7FFF OXXXXX
Touch Returned | Header \ Length|Command| Address returnValue CRC
message OxXXXX 0xXX 0x41 OxXXXX OxXXXX OXXXXX

The format of a command/returned message is described as below:

1. Header: Used to recognize a start of a new command or returned message. The default value is 0x5A A5.
This value can be customized in the project setting page of Ul_Editor-III.

2. 0x00 (Fixed): This byte is fixed for the instructions that write more than 255 bytes data. "\" indicates that
there is no data for this byte in the instruction.

3. Length: Command length. Length = Command (1) + Address(2) + Write Data(2*N) + CRC(2)

4, Write/Read Command: Command type. 0x10: Write; 0x03: Read; 0x41: Touch returned message
5. Address: Variable/Register address. Data length: 2Bytes

6. Data: Data to be written / Data amount to be read.

7. CRC: Cyclic Redundancy Check. Data length: 2Bytes
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10.1. Write Command

Host may send a “Write command” to designated address of UartTFT controller to implement operations such
as switching display page, adjusting backlight brightness etc. There are two kinds of address, one is widget
related address such as writeAddr and parameterAddr. This kind of address must be set by developers in
advance. Host may control the widgets by writing commands to the related addresses. Another kind of address
is the register address. Each register has its own purpose. Refer to Variable Address for more detail.

Write command protocol:

Host writes a command to UartTFT controller - UartTFT controller verifies the received command = UartTFT
controller returns passed message to the Host if CRC is passed, otherwise returns failed message to the Host.
Write Command Code: 0x10, refer to the command format below:

Table 10-2: Format of Write Command (<=250Bytes) and Returned Message

. Write Data
Write Address
. Header Length OxXXXX...... CRC
Host write data Command | 0x0000 ~
OxXXXXX 0OxXX OxXXXXX OxXXXXX
0x10 Ox7FFF
(2*n Bytes)
Write 0x5152 and
0x5152
0x5354 to the Ox5AA5 0x09 0x10 0x2001 o 0xBC43
X
address of 0x2001
CRC Pass Ox5AAS5 0x04 0x10 OxFF 0x4C30
CRC Fail O0x5AA5 0x04 0x10 0x00 0x0C70
Table 10-3: Format of Write Command (>250Bytes) and Returned Message
Fixed Write Address Write Data
. Header Length CRC
Host write data 0x00 Command| 0x0000 ~ | OxXXXX...... OXXXXX
OxXXXXX OxXX OxXXXXX
(1byte) 0x10 Ox7FFF (2*n Bytes)
Write 0x0001 ~ 0x0001
OxOEOF to the O0x5AA5 0x00 0x0105 0x10 0x0001 0x0203......0x0COD OxE1CF
address of 0x0001 OxOEOF
CRC Pass O0x5AA5 \ 0x04 0x10 OxFF 0x4C30
CRC Fail O0x5AA5 \ 0x04 0x10 0x00 0x0C70
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Example (by Ul_Debugger-lil):
1. Write 0x1020 to the address of 0x2001: 0x10 0x2001 0x1020

CMD Addr Data CRC  Send

10 2001 1020 B3DB 2

Figure 10-1: Example of Write Command (1)

2. Write 0x1020 and 0x2022 to the address of 0x2001: 0x10 0x2001 0x1020 0x2022

CMD  Addr Data CRC  Send

10 2001 1020 2022 AC B2 2

Figure 10-2: Example of Write Command (2)

Note:
1. The amount of data (Data column) must be 2*n Bytes. (The amount of data cannot be odd.)
Incorrect: Ox10 0x2000 0x31 0x32 0x33 -> Data amount = 3 Bytes
Correct: 0x10 0x2000 0x31 0x32 0x33 0x34 - Data amount =4 Bytes

2. If a Uart debugging tool other than Ul_Debugger-Ill is used, the write commands must be complete,
including Header, Length, and CRC data, as described in Table 10-2

3. The returned messages listed in Table 10-2 are fixed formats. If CRC is passed, the returned data will
be OxFF, otherwise, the returned data will be 0x00.
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10.1.1. Write Commands to Control Widgets

10.1.1.1. Example: String Label & Text Scroll widget

Parameter I Data | Parameter Data
name label O name textroll_0
parameterAddr O0xFFFE parameterAddr OxFFFF

iteAdd 0x0720

writeAddr 0x0720 writender *

X 356
wordLength 20

hd 179
X 101

W 220
Y 167 H 103
W 189 wordLength 32
H 188 fontWidth 32
fontWidth 32 fontHeight 32
fontHeight 32 fontlD 05_Font-GBK_i#...
fontlD 05_Font-GBK_74... encoding GBK

. fontCol 0000000
encoding GBK mH-otor *
. backgroundColor Oxc0000FF

alignment Left

trailingSpace G4
backgroundColor Disable

interval(10ms) 50

color 0xD3D3D3 :

- alignment Left
fontColor 0000000 scrollMode Enable
defaultText A defaultText prd=ad JEh
passwordMode Disable transparency Enable

Figure 10-3: Parameters of String Label & Text Scroll

As shown in Figure 10-3, the initial Chinese string is “>Z5=HIz!", and the address of both widgets are the same
as 0x0720. Figure 10-4 shows an example of updating the text to “571". The code for “’k” is COD6, and the
code for “F}” is C9FD. Therefore, the command can be formed as:

Header + 0B 10 07 20 C0 D6 C9 FD 00 00 + CRC

CMD Addr Data CRC  Send

5144 A

Select

10 0720 CODGBCOFD 0000

Figure 10-4: Write Text Data

Note that a 2 bytes data, 00 00, must be added to the end of the text data as an ending sign

Figure 10-5: Write Command to Change Texts

Note: String_Label supports linefeed function, simply insert Ox0A to start a new line (the widget height must be
set tall enough for displaying the new line). Text Scroll can only display one line, and does not support
linefeed function.
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10.1.1.2. Example: Text Number & Graphics Number Widgets

Parameter | Data

name number_0
parameterAddr 0xFFFF
writeAddr 0x0280 Parameter Data
byteLength 4 name pngMumber_0
X 99 parameterAddr 0xFFFF
Y 131 writeAddr 0x0280
W 161 bytelength 4
H 163 X 360
fontWidth 32 v 189
fontlD 02_Font-
o —Font-f¥E W 218
encoding GB2312

H 36
alignment Left

integerDigit 6
integerDigit 6

decimalDigit 3
decimalDigit 3

dataType int
dataType int ve
unitSymbol alignment Left

_length 0 firsticon 0116.png

fontColor 0x000000 lasticon 0128.png
defaulthumber 0 defaultNumber 0
leadingZero Disable leadingZero Disable

Figure 10-6: Text Number & Graphics Number Widgets

As shown in Figure 10-6, the writeAddr of both widgets is the same as 0x0280.
The related parameters include,

dataType: int

integerDigit (the digit number of the integer): 6

decimalDigit (the digit number of the decimal): 3

defaultNumber: 0

To make the two widgets show a different value, say 6.000, the command should look like as below:

Header + 09 10 02 80 00 00 17 70 + CRC

Select CMD Addr Data CRC Send

10 0280 0000 1770 D4 ES K

Figure 10-7: Write Number Data

As shown in the above command, the value (6.000) is transformed to 00 00 17 70. Since the data type is int,
each number will be taken as 4 bytes. The higher bytes must be filled with 0 if the input number is less than 4
bytes after transformed to its hex value. Also, decimal digits will be taken as same as the integer digits. That is,
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the value 6.000 will be taken as 6000 whose hex value is 1770. Therefore, the final data is formed as 00 00 17
70. Figure 10-8 shows the display result. The upper part shows the result of a Text Number Display widget, and
the lower part shows that of a Graphics Number Display widget. (For Text Number Display widget, the redundant
“0” after the decimal point will be truncated.)

Here is another example. To change the number to 6.00, then the command will be as following:

Header + 09 10 02 80 00 00 02 58 + CRC

As shown in the above command, the value (6.00) is transformed to 00 00 02 58

x e —
0. 000 » k..

Figure 10-8: Write Commands to Change Numbers

10.1.1.3. Example: QRCode

Parameter Data
name grcode_0
parameterAddr 0xFFFF
writeAddr 0x0623
bytelLength 200
X 410
Y 155
W 100
H 100
size(50pixels) 2
content ABC123

Figure 10-9: QRCode Parameters

As shown in Figure 10-9, the widget address is 0x0623, and the initial string is “ABC123”. To change the string
to “abc456”, the command will be as following: (00 00 is the ending code for text input)

Header + 0D 10 06 23 61 62 63 34 35 36 00 00 + CRC

Select CMD  Addr Data CRC  Send

10 0623 616263 34 35 36 0000 EC BD 2

Figure 10-10: Write QR Code Data
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ABC123 abc456
g < ‘ LT g

Figure 10-11: Write Texts to QRCode Widget

Ul_Editor-Ill_ EN / V1.1
|

© Levetop Semiconductor Co, Ltd. -184-



JLEVETOP UI_Editor-1II

10.1.1.4. Example: Bit Status

Parameter Data
name bitlcon_0
parameterAddr 0xFFFF
writeAddr 0x0520
bitIndex bit0
X 456
Y 232
W 78
H 78
offStatelcon 0043 png
onStatelcon 0044 .png
overlap Disable

Figure 10-12: Bit Status Parameter

As shown in Figure 10-12, the widget address is 0x0520, and the trigger bit is bit0. To trigger this widget, simply
send a data to set bit0 to 1. Please refer to the below command:

Header + 07 10 05 20 00 01 + CRC

Select CMD Addr Data CRC  Send

10 0520 0001 2505 E

Figure 10-13: Write Bit Status Data

Figure 10-14: Write Command to change Bit Status
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10.1.1.5. Example: Icon Widget

Parameter Data
name icon_0
parameterAddr 0xFFFF
writeAddr 0x0500
byteLength 2
X 483
Y 194
W 24
H 36
firsticon 0060.png
lastlcon 0071.png
dataFormat
defaultDisplaylD
minDisplaylD 0
maxDisplaylD 1
overlap Disable

Figure 10-15: Icon Parameters

As shown in Figure 10-15, the widget address is 0x0500, and the ID range is 0 ~ 11, including pictures of 0 ~ 9,
a decimal point, and a comma. To display the number 8, the command will be as following:

Header + 07 10 05 00 00 08 + CRC

Select CMD Addr Data CRC  Send

10 0500 0003 E4C9 K

Figure 10-16: Write Icon Data

Figure 10-17: Write Command to switch icons
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10.1.1.6. Example: Trend Graph

There are two kinds of command format for Trend Graph widget. One is for updating the trend graph, another
is for clearing the trend graph.

Address: This parameter is used to designate the channel of the Trend Graph widget for receiving the data.
There are two modes:

Single Channel: Select one channel to update/clear the graph data.

Multiple Channels: Select multiple channels to update/clear the graph data at the same time.

Table 10-4: Address Definition — for Updating Trend Graph

For

example, Host may send 10 sets of data (0 ~ 9) to channel 0 and channel 1 at
the same time, where the 0, 2", 4" 6™ and 8" sets of data will be sent to
channel 0, and the 18t, 3, 5t 7t gth gsets of data will be sent to channel 1.
Table 10-4 & Table 10-5 show the address definition.

Channel 0 | Channel 1 | Channel 2 | Channel 3 | Channel 4 | Channel 5 | Channel 6 | Channel 7
Single Channel 0xCO001 0xC002 | 0xC004 | 0xC008 | 0xC0O10 | OxC020 | 0xC040 | 0xC080
Multiple Channel 0xCO0C
(Example)

Table 10-5: Address Definition — for Clearing Trend Graph

Channel 0 | Channel 1 | Channel 2 | Channel 3 | Channel 4 | Channel 5 | Channel 6 | Channel 7
Single Channel | O0xEOO01 | OxE002 | OxE004 | OxEO008 | OxEO010 | OxE020 | OxE040 | OxE080
Multiple Channel OXE0OC
(Example)

Note: The 8 channels (0 ~ 7) are represented by the lower byte of 0xCOXX. When the bit0 of the lower byte
is 1, it means Channel 0 is selected; if both bit0 and bit1 is 1, it means both Channel 0 and Channel 1
are selected. To select all the 8 channels, bit0 to bit7 should all be set to 1, which means the hex value
is FF, that is, the address should be set to 0OXCOFF. To clear graph data, simply send a command with
the address starting with OxEO instead of 0xCO. For example, set the address to OXEOFF to clear the
data of all the channels.
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An example is listed below:

Parameter | Data Parameter Data Parameter Data
name curve_0 name curve_1 name curve 2
parameterAddr OxFFFF parameterAddr 0xFFFF parameterAddr 0xFFFF
X 100 X 100 X 100
Y 0 Y 0 Y 0
w 600 w 600 W 600
H 480 H 4580 H 480
y_Referenceline 180 y_Referenceline 180 y_Referenceline 180

_referenceValue 300 _referenceValue 300 _referenceValue 300
lineColor 0xFFO000 lineColor 0x00FF00 lineColor 0x0000FF
channel 0 channel 1 channel 4
x_Spacing(Pixels) 100 *_Spacing(Pixels) 100 ¥_Spacing(Pixels) 100
lineWWidth 3 lineWidth 3 lineWidth 3
direction R-L direction R-L direction R-L
maxData 480 maxData 430 maxData 480
minData 0 minData 0 minData 0

Figure 10-18: Trend Graph Parameters

Figure 10-18 shows the parameters of three Trend Graph widgets. These widgets are set to channel 0 (Red), 1
(Green), and 4 (Blue) respectively. No zooming used, and the base-line is at (X, 400). The command format for
trend graph widget is as the table shown below:

Table 10-6: Command Format for Trend Graph

. Write Data CRC
Header Length | Write Cmd Address
Update Trend Graph OXXXXX....0xXXXX| 0xXX 0xXX
OXXXXX OxXX 0x10  |0xCO000~0xCFFF
(2*n Bytes) (2 Bytes)
; CRC
Start Code| Length |Write Cmd Address
Clear Trend Graph NULL OXxXX 0xXX
OXXXXX 0x05 0x10 |0xEO00~OXEFFF
(2 Bytes)

Example: Send 200, 100, 200, 100, 200, and 100 to channel 0, the command is as below

Header + 11 10 CO 01 00C8 0064 00C8 0064 00C8 0064 + CRC

Select CMD Addr Data CRC  Send

10 coo 00CE8 0064 00C8 0064 D0CE 0064 66 42 B

Figure 10-19: Write Trend Graph Data (1)
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The display result is as shown in Figure 10-20.

Figure 10-20: Display Result of Channel 0

Example: Send 200, 100, 200, 100, 200, and 100 to channel 1, the command is as below

Header + 11 10 C0O 02 00C8 0064 00C8 0064 00C8 0064 + CRC

Select CMD Addr Data CRC  Send

10 cooz 00CE 0064 00C8 0064 00CE 0064 6381 E

Figure 10-21: Write Trend Graph Data (2)

The display result is as shown in Figure 10-22.

Figure 10-22: Display Result of Channel 1
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Example: Send 200, 100, 200, 100, 200, and 100 to channel 0 and channel 1, the command is as below,

Header + 11 10 CO 03 00C8 0064 00C8 0064 00C8 0064 + CRC

Select CMD  Addr Data CRC  Send

10 Co03 00Cs 0064 00CE 0064 00CS 0064 6100 ]

Figure 10-23: Write Trend Graph Data (3)

Channel 0 will receive 3 sets of 200, and channel 1 will receive 3 sets of 100. The display result is shown in
Figure 10-24.

Figure 10-24: Display Result of Multi-Channels (Channel 0 & Channel 1)

Example: Clear the data in channel 0, the command is as below,

Header + 07 10 EO 01 00 00 + CRC

Select CMD Addr Data CRC  Send

10 E001 0x0000 8241 (K

Figure 10-25: Clear Trend Graph Data

Figure 10-26: Clear the Data of Channel 0
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10.1.2. Write Data to Control Registers

Similar to the general command formats, host may simply write data to the address of control registers to
execute specific functions. The register addresses range from 0x7000 ~ Ox71FF. User definable addresses
range from 0x0000 ~ Ox7FFFF (the control register addresses listed above are not included). Refer to The
address list of variables and special reqgisters for more details.

10.1.2.1. Page Register — 0x7000

Example: Send a command to jump to the 2" (0x0002) page:

Header + 07 10 70 00 00 02 + CRC

Select CMD Addr Data CRC  Send

10 7000 0002 TECZ B

Figure 10-27: Command Example of Page Register

10.1.2.2. Brightness Register — 0x7001

Example: Send a command to adjust the brightness setting to 45 (0x002D):
Header + 07 10 70 01 00 2D + CRC

Select CMD Addr Data CRC  Send

10 7001 002D GE DE 2

Figure 10-28: Command Example of Brightness Register

10.1.2.3. Time Register - 0x7002 ~ 0x7007

0x7002: Year, ranging from 00 ~ 99.
0x7003: Month, ranging from 01 ~ 12
0x7004: Day, ranging from 01 ~ 31
0x7005: Hour: ranging from 00 ~ 23
0x7006: Minute, ranging from 00 ~ 59
0x7007: Second, ranging from 00 ~ 59

Example: Send a command to adjust the time to 2010/10/10/10:10:10
Header + 11 10 70 02 00 OA 00 OA 00 OA 00 OA 00 OA 00 OA + CRC

Select CMD Addr Data CRC  Send

10 7002 000a000a000a000a000a000a EB 3D K]

Figure 10-29: Command Example of Time Register
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Note: Updating time through Uart commands does not need to write any value to the register 0x7008 to confirm
the operation, but must start updating data from register 0x7002.

10.1.2.4. Wav Control Register — 0x700A
0x0000: Stop playing the audio
Header + 07 10 70 OA 00 00 + CRC

Select CMD Addr Data CRC Send

10 7T00A 0ooo DF 01 K]

Figure 10-30: Command Example of Time Register (1)

0x0001: Play the 2" audio (0001.bin) in the folder
Header + 07 10 70 OA 00 02 + CRC

Select CMD Addr Data CRC Send

10 7T00A 0002 5E CO |

Figure 10-31: Command Example of Time Register (2)

0x8002: Play the 2" audio (0001.bin) in the folder repeatedly
Header + 07 10 70 OA 80 02 + CRC

Select CMD Addr Data CRC  Send

10 700A a002 3F 00 K

Figure 10-32: Command Example of Time Register (3)
10.1.2.5. Volume Register - 0x700B
Volume: 0 ~ 16 (16: Max. volume; 0: Min. volume)

Example: Send a command to adjust volume to level 1:

Header + 07 10 70 0B 00 01 + CRC

Select CMD Addr Data CRC  Send

10 7008 0o o1 4F 01 B

Figure 10-33: Command Example of Volume Register

10.1.2.6. RTP Calibration Register — 0x700C
Write 0x005A to execute the RTP calibration.

Command example: Header + 07 10 70 0C 00 5A + CRC

Ul_Editor-11l_EN / V1.1
|

© Levetop Semiconductor Co, Ltd. -192-



JLEVETOP Ul _Editor-1Il

Select CMD Addr Data CRC  Send

10 To00C 00 5A BF 38 B

Figure 10-34: Command Example of RTP Calibration Register

10.1.2.7. Widget Trigger Register — 0x700D

See Widget Trigger: triggerValue for more details.

10.1.2.8. Auto Backlight Control Register — 0x700E
Write 0x0001 to enable, or 0x0000 to disable the function.

Enable: Header + 07 10 70 OE 00 01 + CRC

Select CMD Addr Data CRC  Send

10 700E 0o 5F 00 B

Figure 10-35: Command Example of Enable Auto-Backlight Function

Disable: Header + 07 10 70 OE 00 00 + CRC

Select CMD Addr Data CRC  Send

10 T00E 0000 9E CO B

Figure 10-36: Command Example of Disable Auto-Backlight Function

10.1.2.9. Dimming Value Register — 0x700F

Value range: 0 ~ 63 (Same as Sleep parameter)

Example: Set the brightness to 10 > Header + 07 10 70 OF 00 OA + CRC

Select CMD Addr Data CRC  Send

10 700F 000a 4F 07 K

Figure 10-37: Command Example of Dimming Value Register
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10.1.2.10. Register for setting the wait- time to enter sleep mode — 0x7010
Unit: Second. Same as Hold time parameter.

Example: Set the sleep time to 20 seconds - Header + 07 10 70 10 00 14 + CRC

Select CMD Addr Data CRC  Send

10 7010 0014 FEC9 B

Figure 10-38: Command Example of Setting the wait-time Register

10.1.2.11. Register for setting the Uart upgrade mode — 0x7011
Write 0XxAAS55 to enter the upgrade mode (designated Bootloader is required)

Example: Header + 07 10 70 11 AA 55 + CRC

Select CMD Addr Data CRC  Send

10 7011 AABS 1199 B

Figure 10-39: Command Example of Setting the Uart upgrade mode

See Download bin files through Uart port for more details.

10.1.2.12. Test Screen Register — 0x7041
Writing specific numbers to this register (0x7041) can make the LCD display various colors in full
screen. There are four options:

0001: Display Black > White > Red - Green - Blue > Gray shade in full screen
Command: 5A A5 07 10 70 41 00 01 6E D7

Select CMD Addr Data CRC  Send

10 7041 ooom 6E D7 K

Figure 10-40: Command Example of Test Screen Register (1)

0002: Display Black
Command: 5A A5 07 10 70 41 00 02 2E D6

Select CMD Addr Data CRC Send

10 7041 nooz 2EDG E

Figure 10-41: Command Example of Test Screen Register (2)
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0003: Display White
Command: 5A A5 07 10 70 41 00 03 EF 16

Select CMD Addr Data CRC Send

10 7041 0003 EF 16 B

Figure 10-42: Command Example of Test Screen Register (3)

0000: Exit the test screen mode

Command: 5A A5 07 10 70 41 00 00 AF 17

Select CMD Addr Data CRC  Send

10 7041 nooo AF 17 E

Figure 10-43: Command Example of Test Screen Register (4)
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10.2. Read Command

Host may send a “Read command” to designated an address of UartTFT controller to retrieve the required
amount of data. Developers may utilize this command to get the state of the designated widgets or registers.
Once a “Read Command” is received, UartTFT controller will return a “Returned Result”, which includes the
required data, and a “Returned Massage”, which explains if the CRC (Cyclic Redundancy Check) is passed or
not, to the host.

UartTFT controller may return the most 248Bytes of data at a time.
The command code is 0x03 for Read Command, Returned Result, and Returned Message.

Table 10-7: Format of Read Command, Returned Result, and the Returned Message

S Address
ea
Read Command Header | Length omd 0x0000 ~ Data amount (Word) 0xXXXX CRC
m
(Sent by Host) 0xXXXX | 0xXX 5 0x5FFF (2 Bytes) 0xXXXX
X
(2 Bytes)
e.g. Read 2*2Bytes
from the address 0x5AA5 0x07 0x03 0x2050 0x0002 OxEA10
0x2050
Address Data amount
Returned Result Read
Header | Length 0x0000 ~ (Word) Data CRC
(Returned by Cmd
OXXXXX | 0xXX 0x5FFF OXxXXXX (2*n Bytes) | OxXXXX
UartTFT IC) 0x03
(2 Bytes) (2 Bytes)
e.g. Return the data
0x3031
read from the 0x5AA5 0x0B 0x03 0x2050 0x0002 0x3233 0x3E67
X
address 0x2050

CRC Pass
0x5AA5 0x04 0x03 OxFF 0x4100
(by UartTFT IC)
CRC Fail
0x5AA5 0x04 0x03 0x00 0x0140

(by UartTFT IC)

Read Command Format: 0x03 Address Data (Word). See the example shown below:

CMD Addr Data CRC Send

03 2050 0002 EA10 [

Figure 10-44: Read Command Example (1)

Returned Result Format: Header Length 0x03 Address Dataamount Data CRC
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Example:

1. Read 4 Bytes of data starting from the address of 0x0220 (which means the data of 0x0220 and 0x0221).
The Read Command will be: 0x03 0x0220 0x0002

CMD Addr Data CRC  Send

03 0220 0002 E1B3 Es

Figure 10-45: Read Command Example (2)

2. After the “Read Command” is received, UartTFT controller returns:
0x5A 0xA5 0x04 0x03 0xFF 0x4C 0x30 - Returned Message, which explains the CRC is passed.
0x5A 0xA5 0x0B 0x03 0x0220 0x0002 0x8D 0xF2. = Returned Result, which
includes the returned data, 0xCOD6 and OxC9FD.

Note:

1. If a Uart debugging tool other than Ul_Debugger-lll is used, the write commands must be complete,
including Header, Length, and CRC data, as described in Table 10-2

2. The returned messages listed in the above table are fixed formats. If CRC is passed, the returned data
will be OxFF, otherwise, the returned data will be 0x00.

10.3. Touch Returned Message

Touch Returned Message is a returned message from the UartTFT controller when the touch panel is operated.
The widgets with reportToHost parameter can respond to touch operations. If the reportToHost parameter of a
widget is enabled, when the widget is touched, a preset returnValue (user-defined) will be reported to the host.
Host may therefore know which widget is touched. To enable reportToHost, refer to the below figure.

hostControl Di Disable

reportToHost w
‘

Figure 10-46: Enable reportToHost

The command code is 0x41 for Touch Returned Message. See the format below:

Table 10-8: Format of Touch Returned Message

Touch Address
Header Length Command . returnValue CRC
Returned (registers)
OXXXXX 0xXX 0x41 OXxXXXX OxXXXX
Message 0xXXXX
Touch
Returned 0x5AA5 0x07 0x41 OxFFFF 0x0011 0xD827
Message
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Widgets with reportToHost parameter are listed below:

Table 10-9: Widgets with reportToHost parameter

Header Length Command | Address/Registers CRC
Widget Name returnValue / Data
(2 Bytes) (1 Bytes) (1 Bytes) (2 Bytes) (2 Bytes)
Page returnValue OxXXXX
0x07 0x41 OxFFFF
Slide to Jump (2 Bytes)
Page
returnValue OxXXXX
Slide to Jump 0x07 0x41 OxFFFF
. (2 Bytes)
(with effect)
returnValue OxXXXX
Button 0x07 0x41 OxFFFF
(2 Bytes)
returnValue OxXXXX
Popupbox 0x07 0x41 OxFFFF
(2 Bytes)
Variable Data OxXXXX
0x07 0x41
Button (2 Bytes)
Data OxXXXX
Slider Bar 0x07 0x41
(2 Bytes)
) Data OxXXXX
SlideMenu 0x07 0x41
(2 Bytes)
Data OxXXXX
Circular Touch 0x07 0x41
) (2 Bytes)
Address/Registers
Data
Numeric OXXXXX
0xXX 0x41 OXXXXX...... OXXXXX
Keypad
(2*n Bytes)
0x5AA5 Data OXXXXX
EN_Keyboard OxXX 0x41 OXXXXX...0xXXXX
(2*n Bytes)
Data
CN_Keyboard 0xXX 0x41 OxXXXX...... OxXXXX
(2*n Bytes)
Value
) Target Address
Timer 0x07 0x41 OXXXXX
OXXXXX
(2 Bytes)
) Value
Automatic Target Address
. 0x07 0x41 OXXXXX
Variable OxXXXXX
(2 Bytes)
returnValue OxXXXX
Extend Button 0x07 0x41 OxFFFF
(2 Bytes)
returnValue OxXXXX
Combo Button 0x07 0x41 OxXFFFF
(2 Bytes)
Encoder Address/Register Data OxXXXX
0x07 0x41
Mode 1 & 2 OxXXXX (2 Bytes)
Encoder Page number OxXXXX
0x07 0x41 OXFFFF
Mode3 (2 Bytes)

© Levetop Semiconductor Co, Ltd.
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10.4. CRC - Code Example

/*****************************C RC*****************************/

//Higher byte of CRC value

const unsigned char auchCRCHi[] = {

0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41,0x00, 0xC1, 0x81,
0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81,0x40, 0x01, 0xCO,
0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1,0x81, 0x40, 0x01,
0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01,0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,0x00, 0xC1, 0x81,
0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80,0x41, 0x01, 0xCO,
0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO,0x80, 0x41, 0x01,
0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00,0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41,0x00, 0xC1, 0x81,
0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81,0x40, 0x01, 0xCO,
0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1,0x81, 0x40, 0x01,
0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, Ox81, 0x40, 0x01,0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,0x00, 0xC1, 0x81,
0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81,0x40, 0x01, 0xCO,
0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, OxC1, 0x81, 0x40, 0x01, OxC0,0x80, 0x41, 0x01,
0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01,0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41,0x00, O0xC1, 0x81,
0x40

b

//Lower byte of CRC value

const char auchCRCLO[] = {

0x00, 0xCO, 0xC1, 0x01, 0xC3, 0x03, 0x02, 0xC2, 0xC6, 0x06, 0x07, 0xC7,0x05, 0xC5, OxC4,
0x04, 0xCC, 0x0C, 0x0D, 0xCD, 0xOF, O0xCF, OxCE, OxOE, Ox0A, 0xCA, 0xCB,0x0B, 0xC9, 0x09,
0x08, 0xC8, 0xD8, 0x18, 0x19, 0xD9, 0x1B, 0xDB, 0xDA, 0x1A, Ox1E, OxDE,0xDF, Ox1F, OxDD,
0x1D, 0x1C, OxDC, 0x14, 0xD4, 0xD5, 0x15, 0xD7, 0x17, 0x16, 0xD6, 0xD2,0x12, 0x13, 0xD3,

0x11, OxD1, 0xDO, 0x10, OxFO, 0x30, 0x31, OxF1, 0x33, OxF3, O0xF2, 0x32,0x36, OxF6, OxF7,
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0x37, OxF5, 0x35, 0x34, 0xF4, 0x3C, OxFC, OxFD, 0x3D, OxFF, Ox3F, Ox3E,0xFE, OxFA, Ox3A,
0x3B, OxFB, 0x39, OxF9, 0xF8, 0x38, 0x28, OxE8, OxE9, 0x29, OxEB, 0x2B,0x2A, OxEA, OxEE,
Ox2E, Ox2F, OxEF, 0x2D, OXED, OxEC, 0x2C, OxE4, 0x24, 0x25, OxE5, O0x27,0xE7, OxE6, 0x26,
0x22, OxE2, OxE3, Ox23, OxE1, 0x21, 0x20, OXEO, OxAO, 0x60, 0x61, OxA1,0x63, OxA3, 0xA2,
0x62, 0x66, OxA6, OxA7, 0x67, OxA5, 0x65, 0x64, 0xA4, 0x6C, OXAC, 0xAD,0x6D, OxAF, Ox6F,
Ox6E, OXAE, OxAA, 0x6A, 0x6B, 0xAB, 0x69, O0xA9, 0xA8, 0x68, 0x78, 0xB8,0xB9, 0x79, 0xBB,
0x7B, 0x7A, OxBA, 0xBE, 0x7E, Ox7F, OxBF, 0x7D, 0xBD, OxBC, 0x7C, 0xB4,0x74, 0x75, 0xB5,
0x77, 0xB7, 0xB6, 0x76, 0x72, 0xB2, 0xB3, 0x73, 0xB1, 0x71, 0x70, 0xB0O,0x50, 0x90, 0x91,
0x51, 0x93, 0x53, 0x52, 0x92, 0x96, 0x56, 0x57, 0x97, 0x55, 0x95, 0x94,0x54, 0x9C, 0x5C,
0x5D, 0x9D, 0x5F, 0x9F, 0x9E, Ox5E, Ox5A, 0x9A, 0x9B, 0x5B, 0x99, 0x59,0x58, 0x98, 0x88,
0x48, 0x49, 0x89, 0x4B, 0x8B, 0x8A, Ox4A, 0x4E, Ox8E, 0x8F, Ox4F, 0x8D,0x4D, 0x4C, 0x8C,
0x44, 0x84, 0x85, 0x45, 0x87, 0x47, 0x46, 0x86, 0x82, 0x42, 0x43, 0x83,0x41, 0x81, 0x80,
0x40

y

unsigned short CRC16(unsigned char *puchMsg,unsigned short usDatalen) /* Return CRC in
unsigned short type */

{
unsigned char uchCRCHi = OxFF; /* CRC higher byte initialization */
unsigned char uchCRCLo = OxFF; /* CRC lower byte initialization */
unsigned ulndex; /* CRC index */
while (usDataLen--) /* Loop for Calculation */
{
ulndex = uchCRCLo * *puchMsg++ ; /* Calculate CRC */
uchCRCLo = uchCRCHi A auchCRCHi[ulndex] ;
uchCRCHi = auchCRCLo[ulndex] ;

}
return (uchCRCHi << 8 | uchCRCLo);
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10.4.1. CRC Calculation for Write/Read Command
Table 10-10: CRC Calculation for Write/Read Command

Type Header | Length [Command| Address | Data/Data amount CRC

. Write Data
Write 0~~0x7FFF CRC

OXXXXX 0xXX 0x10 OXXXXX......0xXXXX
Command (2 Bytes) OXXXXX
(2*n Bytes)

The number of bytes

Read 0~ ~0x7FFF to be read CRC
OxXXXXX OxXX 0x03
Command (2 Bytes) OXXXXX OXXXXX
(2 Bytes)

As shown in the above table, the data of the green part will be used for calculating CRC,

For Write Command (0x10) : Data to be used for calculatihg CRC > Command Address Data

For Read Command (0x03) : Data to be used for calculating CRC > Command Address Data amount

10.4.2. CRC Calculation for Returned Result of Read Command
Table 10-11: CRC Calculation for the Returned Result of a Read Command

Returned Returned
Header | Length | Command | Address | Data amount CRC
Result Data
n
Returned OXXXXX OXXX 0x03 0~~Ox7FFF OXXXXX CRC
X. X. X
Result (2 Bytes) OO (2*n Bytes) OXXXXX
(2 Bytes)

As shown in the above table, the data of the green part will be used for calculating CRC,

Data to be used for calculating CRC - Command Address Data amount (n Word) Returned Data

Ul_Editor-11l_EN / V1.1
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10.4.3. CRC Calculation for Touch Returned Message

The below table shows the 4 types of touch returned message. See Touch Returned Message for more
information.

Table 10-12: CRC Calculation for Touch Returned Message - 4 Types

Header Length Command Address returnValue/Data NULL CRC
0x5AA5 0x07 0x41 OxFFFF OXXXXX OXXXXX
Add Regist Dat
Header Length Command ress/Register ata CRC
OXXXXX OxXXXX NULL
O0x5AA5 0x07 0x41 OXXXXX
(2 Bytes) (2 Bytes)
Address/Register Data
Header Length Command CRC
OXXXXX OXXXXX......OxXXXXX
O0x5AA5 OxXX 0x41 OXXXXX
(2 Bytes) (2*n Bytes)
(Address/Register + Data) * 8 sets
Head Length C d CRC
eader eng omman OXXXXK OXXXXK .. OXXXXX OXXXXX
Ox5AA5 0xXX 0x41 OxXXXX
(4*8 Bytes)

As shown in the above table, the data of the green part will be used for calculating CRC.
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10.5. Modify Widget Parameter

Host may modify the parameters of a widget by “Write Command”. Simply update the data in parameterAddr,
the address of the widget parameters, to modify the parameters such as font color, background color, and text
content etc. Refer to Table 10-13 for the widgets with parameterAddr (Y: with;
modified data will not be saved once power off. In addition, if the updated data is out of the designed range, it
may cause abnormal display. Therefore, developers should implement this function with caution.

Table 10-13: Widgets with parameterAddr

Touch widgets parameterAddr Display widgets parameterAddr
Button N String_Label Y
SlideMenu N Text Scroll Y
Popupbox N Text Number Display Y
Variable Button N Graphics Number Display Y
Multi-Variable Button N Analog Clock Y
Circular Touch N Digital Clock Y
Slider Bar N Timer Y
Numeric Keypad N Gif Y
CN_Keyboard N QRCode Y
EN_Keyboard N Needle Y
SingleKey N Bit Status Y
Encoder N Automatic Variable Y
Audio Play N Icon Y
State Button N Trend Graph Y
Static Text N
Extend Button N

© Levetop Semiconductor Co, Ltd.
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10.5.1. parameterAddr

Since parameterAddr and writeAddr share the same RAM spaces, developers should make sure each of them
has enough room for data allocation, and is not overlapped with others. Refer to Table 10-14 for the data length
needed by various widgets.

Table 10-14: Data Length of Various Widget parameterAddrs

Widget Name Data Length/Bytes Occupied Spaces

String_Label 32 parameterAddr+0x0010
Text Number Display 22 + N parameterAddr+0x000B+N/2

Text Scroll 29 parameterAddr+0x000F
Graphics Number Display 19 parameterAddr+0x000A
Analog Clock 27 parameterAddr+0x000E
Digital Clock 12 parameterAddr+0x0006
Timer 22 parameterAddr+0x000B
Gif 31 parameterAddr+0x0010
QRCode 10 parameterAddr+0x0005
Bit Status 15 parameterAddr+0x0008
Icon 18 parameterAddr+0x0009
Automatic Variable 38 parameterAddr+0x0013
Trend Graph 21 parameterAddr+0x000B
Needle 60 parameterAddr+0x001E

Note:
1. N means the data length of the unitSymbol

2. After the content of parameterAddr is updated, the widget must be refreshed in order to show the updated
result.
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10.5.2. String Label: parameterAddr

The parameter arrangement and relative addresses of each parameter for the String_Label widget are shown
in the table below. Each address corresponding to two bytes of data.

Table 10-15: String Label Parameters

Parameter Name | Data Length/Bytes Feature Relative Address

writeAddr 2 Changeable 0x0000
Xs 2 Changeable 0x0001
Ys 2 Changeable 0x0002
Xe 2 Changeable 0x0003
Ye 2 Changeable 0x0004
0x0005

fontColor 4 Changeable
0x0006
0x0007

color 4 Changeable
- 0x0008
fontID 2 Changeable 0x0009
wordLength 2 Changeable 0x000A
0x000B

other 10 Unchangeable ~

0x0010

Ul_Editor-11l_EN / V1.1
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The parameter addresses in the following descriptions are using 0x2000 as an example, i.e,
parameterAddr=0x2000. Users must configure the parameter address according to the specific project
requirements when utilizing this function.

Parameter | Data |
Parameter Absolute name label 0
Name RGB565 RGB888 Address parameterAddr 0x2000
writeAddr 0x0300
writeAddr 0x0300 0x0300 wordLength 20
X 326
Xs 0x0146 0x0146 v -
¥s 0x0039 0x0039 w 200
H 100
Xe 0x020E 0x020E fontWidth 32
fontHeight 32
Ye 0x009D 0x009D fontiD 00 Font 1bit-...
‘ | OxFF57 OxFFFF encoding GB2312
ontcolor 1 450000 0x5500 alignment  Left
OX40FD OX00AA Horizontal 10
color Vertical 10
. 0x0000 OxFFOO
backgroundC... Enable
fontID 0x0002 0x0002 _color OXFFAAQQ
fontColor Ox55FFFF
wordLength 0x0014 0x0014 defaultText label 0
passwordMode Disable
multiLanguage Disable

Figure 10-47: parameterAddr vs. Widget Parameters

Absolute Address = parameterAddr + Relative Address. To modify a parameter through the Uart port, the
designated address must be the “Absolute address”.

1. writeAddr: The variable address of the String_Label widget

2. Xs, Ys: The left-top coordinate of the widget

3. Xe. Ye: The right-bottom coordinate of the widget, where Xe(Ye) = Xs(Ys) + W(H) -1
4. fontColor:

As shown in Figure 10-47, the original color is set as 0xX55FFFF (RGB888). The data of “B” color will be stored
first, followed by “G”, and finally “R” color. For the example here, OXFFFF is stored in 0x2005, and 0x5500 is
stored in 0x2006. If the Ul project is set to aRGB4444, then the color data have to be converted first as below:

R G B
RGB888 (Hex) : 55 FF FF
RGB888 (Bin) : 01010101 11111111 11111111 (BN 05 1 X=)
RGB565 (Bin) : 01010 111111 11111
RGB565 (Hex) : 57FF

Ul_Editor-11l_EN / V1.1
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Next, swap the converted RGB565 data (57FF > FF57), and then add another byte of 0x0000 to the end of the
color data (FF57 = FF570000). See the example shown in the left table of Figure 10-21.

Example: To modify the font color to “Blue” (RGB888), the “Write Command” will be as below:
0x10 (parameterAddr+0x0005) 0x00 OxFF 0x00 0x00

5. _color: The description is the same as fontColor above.
6, fontlD: The ID of the font.

To modify fontID, developers must make sure that the font library of the new fontID is available in the
UartTFT-V3_Flash.bin file. Note that if the related settings (e.g. fontWidth, fontHeight, and encoding etc.) of the
new fontID is different from the original fontID, then the display effect will be different too.

7. wordLength: The data length of the string.

Example — Modify the Parameters of a String_Label Widget (take Figure 10-47 as an example)

1. Modify the writeAddr through a Uart command

To do: Change the “writeAddr” from 0x0300 to 0x1234

The Uart command is as shown below:

Select CMD Addr Data CRC Send

10 2000 |3412 78 CE 2

Figure 10-48: Modify the writeAddr

As the red box shown in the above figure, the lower byte of the data must be placed before the higher
byte of the data.

2, Modify the widget location through a Uart command
To do: Change the widget location from (326, 57) to (0, 0)

The Uart command is as shown below:

Select CMD Addr Data CRC Send

10 2001 0000 0000 c800 6400 4ATE 2

Figure 10-49: Modify the widget location

Each code is explained as following:

10: Command type. 10 represents Write command

2001: Start address for writing the data

0000: new “Xs” value to be written to 0x2001, lower byte first.

0000: new “Ys” value to be written to 0x2002, lower byte first.

Ul_Editor-11l_EN / V1.1
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C800: new “Xe” value to be written to 0x2003, lower byte first.
6400: new “Ye” value to be written to 0x2004, lower byte first

The original Xe value is 0x020E, since the coordinate is changed from (326, 57) to (0, 0), the
updated Xe value should be 0x020E — 326(decimal) = 0x00C8. As the data are stored in a lower byte
first order, the new value of Xe becomes 0xC800.

The original Ye value is 0x009D, since the coordinate is changed from (326, 57) to (0, 0), the
updated Ye value should be 0x009D — 57(decimal) = 0x0064. As the data are stored in a lower byte
first order, the new value of Ye becomes 0x6400.

3. Modify the font color through a Uart command

To do: Modify the font color as shown in the below figure,

Hue: 220 7| Red: 0

Sat: 255 |7 Green: 85

Val: 255 7| Blue: 255 |2

HTML: #0055ff

Figure 10-50: Modify the font color

Assume that the color mode is set as RGB565, therefore the above color data (0x0055FF, RGB888)
must be first converted to RGB565, which is 0x02BF in the case here. Next, writing the data in a
lower byte first order, that is, 0OxBF02, and then add 0000 to complete the fontColor update.

CMD Addr Data CRC Send

10 2005 BF 02 00 00 45 B5 2

Figure 10-51: Modify the color of the font
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10.5.3. Text Number Display: parameterAddr

Table 10-16: Text Number Display Parameters

Parameter Name | Data Length/Bytes Feature Relative Address
writeAddr 2 Changeable
X 2 Changeable
Y 2 Changeable
fontColor 4 Changeable
fontID 2 Changeable
other 10+N Unchangeable

Absolute Address = parameterAddr + Relative Address. To modify a parameter through the Uart port, the
designated address must be the “Absolute address”.

writeAddr: The variable address of the Text Number Display widget.
X: The left-top X coordinate of the widget
Y: The left-top Y coordinate of the widget

fontColor: The color of the font

fontID: The ID of the font

Note: To modify the Text Number Display parameters, refer to the String_Label example described above.
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10.5.4. Text Scroll: parameterAddr

Table 10-17: Text Scroll Parameters

Parameter Name | Data Length/Bytes Feature Relative Address

Absolute Address = parameterAddr + Relative Address. To modify a parameter through the Uart port, the
designated address must be the “Absolute address”.

writeAddr: The variable address of the Text Scroll widget.

X: The left-top X coordinate of the widget

Y: The left-top Y coordinate of the widget

wordLength: The data length of the string.

Ul_Editor-Ill_ EN / V1.1
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10.5.5. Graphics Number Display: parameterAddr

Table 10-18: Graphics Number Display Parameters

Parameter Name | Data Length/Bytes Feature Relative Address
writeAddr 2 Changeable
X 2 Changeable
Y 2 Changeable
firstlcon 2 Changeable
lastlcon 2 Changeable
other 9 Unchangeable

Absolute Address = parameterAddr + Relative Address. To modify a parameter through the Uart port, the
designated address must be the “Absolute address”.

writeAddr: The variable address of the Graphics Number Display widget.
X: The left-top X coordinate of the widget
Y: The left-top Y coordinate of the widget

firsticon & lastlcon: To modify these parameters, note that (1) the new pictures have to be included in the
current UartTFT-V3_Flash.bin; (2) the designated lcon number (4-digit decimal number)
has to be converted to hexadecimal number; (3) if the new picture width or height is
different from the original one, it may result in abnormal display.

10.5.6. Analog Clock: parameterAddr

Table 10-19: Analog Clock Parameters

Parameter Name Data Length/Bytes Feature Relative Address
X 2 Changeable
Y 2 Changeable
background 2 Changeable
other 21 Unchangeable

Absolute Address = parameterAddr + Relative Address. To modify a parameter through the Uart port, the
designated address must be the “Absolute address”.

X: The left-top X coordinate of the widget
Y: The left-top Y coordinate of the widget

background: The ID of the background picture
Ul_Editor-11l_EN / V1.1
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10.5.7. Digital Clock: parameterAddr

Table 10-20: Digital Clock Parameters

Parameter Name | Data Length/Bytes Feature Relative Address

Absolute Address = parameterAddr + Relative Address. To modify a parameter through the Uart port, the
designated address must be the “Absolute address”.

writeAddr: The variable address of the Digital Clock widget.
X: The left-top X coordinate of the widget
Y: The left-top Y coordinate of the widget

firsticon & lastlcon: To modify these parameters, note that (1) the new pictures have to be included in the
current UartTFT-V3_Flash.bin; (2) the designated Icon number (4-digit decimal number)
has to be converted to hexadecimal number; (3) if the new picture width or height is
different from the original one, it may result in abnormal display.
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10.5.8. Timer: parameterAddr

Table 10-21: Timer Parameters

Parameter Name Data Length/Bytes Feature Relative Address

Absolute Address = parameterAddr + Relative Address. To modify a parameter through the Uart port, the
designated address must be the “Absolute address”.

presetAddr: The address of the preset value
countAddr: The address of the counting value
controlAddr: The control address of the counter
X: The left-top X coordinate of the widget

Y: The left-top Y coordinate of the widget

firsticon: To modify this parameter, make sure that the new pictures are included in the UartTFT-V3_Flash.bin

Ul_Editor-Ill_ EN / V1.1
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10.5.9. GIF: parameterAddr

Table 10-22: GIF Parameters

Parameter Name Data Length/Bytes Feature Relative Address

Absolute Address = parameterAddr + Relative Address. To modify a parameter through the Uart port, the
designated address must be the “Absolute address”.

writeAddr: The variable address of the GIF widget.
X: The left-top X coordinate of the widget
Y: The left-top Y coordinate of the widget

gifName: To modify this parameter, developers should make sure the new Gif has been included in the current
UartTFT-V3_Flash.bin, and the W & H parameters should also be updated accordingly to avoid
abnormal display.

W, H: The width and height of the GIF widget
Interval: The display interval between frames

Ul_Editor-Ill_ EN / V1.1
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10.5.10. QRCode: parameterAddr

Table 10-23: QRCode Parameters

Parameter Name Data Length/Bytes Feature Relative Address

Absolute Address = parameterAddr + Relative Address. To modify a parameter through the Uart port, the
designated address must be the “Absolute address”.

writeAddr: The variable address of the QRCode widget.
byteLength: The data length of the QRCode.

X: The left-top X coordinate of the widget
Y: The left-top Y coordinate of the widget

10.5.11. Bit Status: parameterAddr

Table 10-24: Bit Status Parameters

Parameter Name Data Length/Bytes Feature Relative Address

Absolute Address = parameterAddr + Relative Address. To modify a parameter through the Uart port, the
designated address must be the “Absolute address”.

writeAddr: The variable address of the Bit Status widget.
X: The left-top X coordinate of the widget
Y: The left-top Y coordinate of the widget

Ul_Editor-Ill_ EN / V1.1
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10.5.12. Icon: parameterAddr

Table 10-25: Icon Parameters

Parameter Name Data Length/Bytes Feature Relative Address
writeAddr 2 Changeable
X 2 Changeable
Y 2 Changeable
firstlcon 2 Changeable
lastlcon 2 Changeable
minDisplayID 2 Changeable
maxDisplaylD 2 Changeable

other 4 Unchangeable

Absolute Address = parameterAddr + Relative Address. To modify a parameter through the Uart port, the
designated address must be the “Absolute address”.

writeAddr: The variable address of the Icon widget.
X: The left-top X coordinate of the widget
Y: The left-top Y coordinate of the widget

firstlcon, lastlcon: Ifthese parameters are not setin Ul_Editor-Ill, then the content will be OxFFFF. Otherwise,
the content will be the icon number (Hexadecimal).

minDisplaylD, maxDisplaylD: The minimum and maximum ID of the Icon widget

10.5.13. Automatic Variable: parameterAddr

Table 10-26: Automatic Variable Parameters

Parameter Name Data Length/Bytes Feature Relative Address
targetAddr 2 Changeable
other 36 Unchangeable

Absolute Address = parameterAddr + Relative Address. To modify a parameter through the Uart port, the
designated address must be the “Absolute address”.

targetAddr: The target address of the Automatic Variable widget
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10.5.14. Trend Graph: parameterAddr

Table 10-27: Trend Graph Parameters

Parameter Name Data Length/Bytes Feature Relative Address

Absolute Address = parameterAddr + Relative Address. To modify a parameter through the Uart port, the
designated address must be the “Absolute address”.

Xs & Ys: The left-top coordinate of the widget.

Xe & Ye: The right-bottom coordinate of the widget > Xe (Ye) =X (Y) + W (H) To modify the widget
location, the coordinates of Xs, Ys, Xe, and Ye must all be updated.
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10.5.15. Needle: parameterAddr

Table 10-28: Needle Parameters

Parameter Name | Data Length/Bytes Feature Relative Address

Absolute Address = parameterAddr + Relative Address. To modify a parameter through the Uart port, the
designated address must be the “Absolute address”.

writeAddr: The variable address of the Needle widget.

Background: To modify this parameter, developers should make sure the designated picture has been included
in the current UartTFT-V3_Flash.bin.

X & Y: When modifying the widget location, the coordinates of pivot X, pivot Y, promptNum_X, and
_promptNum_Y must all be updated.

W & H: The width and height of the background picture. If the background picture is changed, these two
parameters must be modified according to the new background picture.

pivot_X & pivot_Y: The coordinate of the meter center.

startAngle & finalAngle: If needleType is set as Animation, then these two parameters are unchangeable.
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10.6. Widget Trigger: triggerValue

Table 10-29 shows the list of widgets that can be triggered by Host through the parameter, triggerValue:

Table 10-29: Widgets that can be triggered by Host

Widget Name Triggered by Host Widget Name Triggered by Host
(Y/N) (Y/N)

Button Y Digital Clock N
Popupbox Y GIF N
Variable Button Y QRCode N
Multi-Variable Button Y Audio Play N
State Button Y Bit Status N
Extend Button Y Icon N
Numeric Keypad Y Trend Graph N
CN_Keyboard Y Encoder N
EN_Keyboard Y Static Text N
SingleKey N Automatic Variable N
String_Label N Needle N
Text Scroll N Analog Clock N
Text Number Display N Graphics Number Display N
SlideMenu N Timer N
Circular Touch N Slider Bar N

Y: Supported; N: Not supported

As mentioned above, Host may send a designated value to a widget to trigger designed operation(s). For
example, a button widget whose [pageGoto] is set as Page0001, [hostControl] is set to Enable, and
[_triggerValue] is set as 0x0001. When Host sends 0x0001 to Widget Trigger Register (0x700D), UartTFT
controller will execute the preset operation which is “jump to Page0001”.

Note:
1. Once [hostControl] is enabled, touch control will be invalid

2. All _triggerValue should be set to different values from each other

3. Once [hostControl] is enabled, the widget will not be displayed no matter pictures are assigned to the
widget or not.

4. The available setting range of _triggerValue is 0x0001 ~ OxFFFF.
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10.7. HID and Vcom

HID and Vcom communication protocols share the same commands used in Uart protocol. To apply HID and
Vcom communication protocols on Levetop development board, a designated MCU code is needed.

10.7.1. HID - Hardware Configuration & Software settings

To apply HID communication protocol, follow the below steps:

1. In the MCU source code, set [UARTBUS_OPTION] to 3, and then generate a new MCU_Code.bin file.
Program the MCU_Code.bin to LT7589.

Figure 10-52: Select HID Mode

2. As shown in the follow figure,
(1) Weld 22 ohm resistors at the location of R24 and R30
(2) Use the USB port (CON9) to connect with the computer.

Figure 10-53: Hardware Configuration

3. Activate the software tool, Ul_Debugger-lll. Click on HID page, and then click on [OpenHID Device]. Refer to

below figure:

Uartl HID I

Device: WAhid#vid W’
Report ID: 0x00
CRC Enable: ~

CMD Header: 0x5A,0xAS

Open HID Device

Send selected items
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10.7.2. Vcom - Hardware Configuration & Software Settings

To apply Vcom communication protocol, follow the below steps:

1. In the MCU source code, set [UARTBUS_OPTION] to 4, and then generate a new MCU_Code.bin file.
Program the MCU_Code.bin to LT7589.

N
DualFlash
encoder on
Touch selection

Figure 10-54: Select Vcom Mode

2. As shown in the follow figure,
(1) Weld 22 ohm resistors at the location of R24 and R30
(2) Use the USB port (CON9) to connect with the computer.

I T

LRI —

JLT75898 Demo V1.1

Levetop Sem ct:

Figure 10-55: Hardware Configuration

3. Activate the software tool, Ul_Debugger-Ill. Click on Uart page and select the connected COM port. Finally,
click on [Open Com Port]. Refer to below figure:

|um |HD
Com Port: | V|
Baudrate: 115200 |
Parity: 'None hd
CRC Enable: v
CMD Header: _UXEA,D)(AS

Open Com Port

Send selected items
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11. ModBus

Developers may apply ModBus protocol instead of UartTFT controller protocol. When a UartTFT controller is
used as the master device, it can send commands through the Device Addr of ModBus to slave devices. When
a UartTFT controller is used as a slave device, it can receive commands from the master device.

Levetop applies standard Modbus protocol and supports RTU mode.
When Modbus protocol is used,
1. UartTFT controller protocol is not valid.

2. UartTFT controller supports Register and Coil operation if it is used as the Master.

3. UartTFT controller only supports Register operation if it is used as a Slave.

11.1. Create a ModBus Command File

Note: Refer to this section if the UartTFT controller is used as the Master.

The name of the ModBus command list is [command.list] which is a TXT file with a suffix of [.list]. The
command.list file has to be saved under the project directory, as shown in Figure 11-1. Developers may create
a command.list file by (1) adding a new TXT file and then rename it to command.list; or (2) export a
command.list file by clicking on [Save Cmdlist] button.

=2 BXE

o
o+
(5

|

FontBin 2022/12/9 10:43 g =
Gif 2022/12/9 10:43 i
lcon 2022/12/9 10:43 it
Picture 2022/12/9 10:43 i
Plugin 2022/12/9 10:43 itk
WayBin 32/12/9 10:43 (=

w

| command.list 2022/12/9 10:39 LIST :h

UisplayWidget.csv 2022/12/9 T0:43 ALS 1 1E3= ZF

mw o

| make_btn_info.txt 2022/9/28 11:19 AR
Make_error_info.txt 2022/12/9 10:43 A
make _info.txt 2022/12/9 10:43 A

TouchWidget.csv 2022/12/9 10:43 XLS T{e% 14 KB

Figure 11-1: Create a ModBus Command File

Note: When a UartTFT controller is acted as a Master, there must be one and only one command.list file.
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11.2. ModBus Command Setting Page
Note: Refer to this section if the UartTFT controller is used as the Master.

Click on the Tool menu, and select [Modbus] to enter Modbus command setting page, as shown below:

Felp
Export variable

Modbus

Ul_Debugger

Figure 11-2: Enter ModBus Command Setting Page

ﬁ | Controller UART-TFT

é Select Address Function Register WriteAddr Quantity Operation Parameter Repeat Response(ms) Description

T 0=01 0x06 0x7000 0x7000 0x0001 0x03 0x0000 0x01 0x00C8

[ 0x01 0x06 0x0107 0x0107 Y ‘insert 0x0001 0x01 0x00C8

] 0x01 0x06 0x0106 0x0106 .Dx zlsne 0x0002 0x01 0x00C8

[ 0x01 0x06 0x700D 0x5020 0 down 0x0003 0x01 0x00C8

delete

[ 0x01 0x10 0x0100 0x0100 Ox 0x0005 0x01 0x00C8

[ 0=01 0x10 0x1000 0x0330 0x0006 0x02 0x5001 0x01 0x00C8

[ 0x01 0x10 0x1000 0x033% 0x0006 0x02 0x5004 0x01 0x00C8

[ 0=01 0x10 0x1100 0x0330 0x0006 0x02 0x5002 0x01 0x00C8

[ 0x01 0x10 0x1100 0x033% 0x0006 0x02 0x5005 0x01 0x00C8

] 0x01 0x10 0x1200 0x0330 0x0006 0x02 0x5003 0x01 0x00C8

[ 0x01 0x10 0x1200 0x0339 0x0006 0x02 0x5006 0x01 0x00C8

[ 0x01 0x06 0x0110 0x0110 0x0001 0x02 0x5007 0x01 0x00C8

[ 0=01 0x10 0xC007 0x0111 0x0007 0x02 0x5008 0x01 0x00C8

Figure 11-3: ModBus Command Editing Page

" =

O Click on to import the command.list. Click on to save as the command.list

® command composition:

Select :  Only checked commands will be included when exporting UartTFT-
Il_Flash.bin. Each checked item must be a complete command.

Address : The address of the slave device. The available range is 0x01 ~ OxFF.

Function :  Function codes.

Register : The register/coil address (starting address of Write/Read operation) of the slave.

WriteAddr : The variable starting address of Write/Read operation of the Master
Quantity : The number of the coils / registers. Unit: byte. A register = 2bytes.

Ul_Editor-11l_EN / V1.1
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Operation :  Operation mode, 4 options.
Parameter : This parameter should be set based on the setting of Mode mentioned above.
Repeat :  When Master sends a command to the slave, if the salve does not respond

within the response time, then the Master will send the command again.
Master will send a command the most Repeat + 1 times, if there is still no
response from the slave, the Master will skip the current operation and
execute the next command.

Response(ms) : The response time after Master sends a command to the Slave. Unit: ms.

© Edit Area

® command Operation: (right click on the target command to activate the pop-up window)

Insert : Compose a new command and insert it to the above of the selected
command.

Clone : Clone the selected command.

upP :  Move the selected command up.

Down :  Move the selected command down.

Delete : Delete the selected command.

Note: To use Modbus, the edited commands must be saved by clicking on before exporting
UartTFT-V3_Flash.bin

Ul_Editor-11l_EN / V1.1
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11.3. ModBus Command Structure

Note: Refer to this section if the UartTFT controller is used as the Master.

Table 11-1: ModBus Command Structure

Slave
Read/Write Parameters of Master/Slave | Command conditions| Command settings
Address
. Slave Master
Slave Function . . Data [Command|Command| Repeat | Response
Name register | variable . .
Address Code length Mode |Parameter| Times Time
address | address
Bytes 1 1 2 2 2 1 2 1 2

Slave Address: The address of the slave device. It must NOT be set to 0x00.

Function Code: As shown in Table 11-2

Table 11-2: Function Code

Function Code Function Number of Coils/Registers

0x03 Read Multiple Registers 1~125
0x04 Read Input Register 1~125
0x06 Write Single Register 1

0x10 Write Multiple Register 1~123
0x01 Read Coils 1~2000
0x02 Read Input Discrete 1~2000
0x05 Write Single Coll 1

Ox0F Write Multiple Coils 1~1968

Slave register address
Master variable address
Data length

Repeat Times

Response Time

The coil address (starting address of the Write/Read operation) of the slave.
The variable starting address of the Write/Read operation of the Master.
The number of the coils / registers.

When Master sends a command to the slave, if the salve does not respond
within the response time, then the Master will send the command again. Master
will send a command the most Repeat + 1 times, if there is still no response
from the slave, the Master will skip the current operation and execute the next
command.

The response time after Master sends a command to the Slave. Unit: ms.

Ul_Editor-11l_EN / V1.1
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Operation Mode :  Operation Mode and Parameter construct the condition of sending commands.
There are 4 options as described below. Refer to Modbus Operation Mode
Setting Tutorial for more details.

Table 11-3: Operation Modes

Operation Mode Parameter
0x00 0x0000
0x01 Page number
0x02 Variable address
0x03 Designated number

0x00: The command is executable in all pages. Set 0x0000 to [Parameter].

0x01: Only execute the command under the designated page. Set the page number to [Parameter]. For
example, set 0x0003 to [Parameter] to designate Page0003

0x02: Only execute the command when the data of the variable address is 0x4C54. Set the variable
address to [Parameter].

0x03: Customization mode. Only execute the command if the designated location is set to 1. Set the
designated location in [Parameter]. Each location represents a fixed operation. When the Master
detects that the designated location is set to 1, it will then send the corresponding command to the
Slave.

Ul_Editor-11l_EN / V1.1
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11.4. ModBus Command

During Modbus communication, when Master sends a command, Slave will then respond accordingly. Unlike
usual serial communication protocol, a Modbus command does not need to include the contents of the data,
except for the variable addresses of both Master and Slave, and the data length. The content of the data is
retrieved from the designated variable address. Each command of the command list will be checked and if it
meets the command conditions (command mode & command parameter), it will be sent out. Otherwise the
command will be skipped.

Note: When the Master sends multiple commands, an interval time must be added between the commands.

11.4.1. Example: Master Request Slave for Data
Function Code: 0x03 — Master reads single/multiple registers data from Slave

Table 11-4: Master Request Slave for Data

Slave |Function Slgve M?Ster Data Command Command Repeat Response
register | variable - L
Address| Code length Mode Parameter Times Time
address | address
0x01 0x03 0x0000 | 0x0020 0x0009 0x00 0x0000 0x05 0x00C8

This command will be sent to the Slave whose address is 0x01. The Slave will then respond to the Master with
the data stored in the registers whose addresses are from 0x0000 to 0x0008. Master will then store the received
data to the addresses from 0x0020 ~ 0x0028.

A command example is as shown below:

Slave Function Register address Data amount (Word) to CRC
address code (2 Bytes) read (2 Bytes)
Master send | (1 Byte) | (1 Byte) (2 Bytes)
0x01 0x03 0x0000 0x0009 0x85 Oxcc
sl e Returned data length Returned data CRC
address | code 1B (2*n Bytes) (2 Bytes)
(1Byte) | (1 Byte) (RByIS) y y
Slave return
0x0001 0x0002 0x0003
0x01 0x03 0x12 0x0004 0x0005 0x0006 0x9c 0xb4
0x0007 0x0008 0x0009

Ul_Editor-11l_EN / V1.1
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11.4.2. Example: Master Read Input Register
Function Code: 0x04 — Master reads input register data from Slave

Table 11-5: Master Read Input Register

Slave |Function S"i“’e quter Data Command Command Repeat Response
register | variable - :
Address| Code length Mode Parameter Times Time
address | address
0x01 0x04 0x0000 | 0x0020 0x0009 0x00 0x0000 0x05 0x00C8

Command 0x04 is used by the Master to read input register from the Slave.

A command example is as shown below:

slene ALITEIE) Register address Datat amount (Word) to read CRC
address code
Master send | (1 Byte) | (1 Byte) (2 Bytes) (2 Bytes) (2 Bytes)
0x01 0x04 0x0000 0x0009 0x30 0x0C
SIEN Function Returned data length Returned data CRC
EliEss | s (1 Byte) (2*n Bytes) (2 Bytes)
(1 Byte) | (1 Byte)
Slave return 0x0001 0x0002 0x0003 0x29
0x01 0x04 0x12 0x0004 0x0005 0x0006 0x03
0x0007 0x0008 0x0009
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11.4.3. Example: Master Write Single Input Register
Function Code: 0x06 — Master writes data to single register of Slave

Table 11-6: Master Write Single Input Register

Slave |Function S"i“’e quter Data Command Command Repeat Response
register | variable - :
Address| Code length Mode Parameter Times Time
address | address
0x01 0x06 0x0000 | 0x0020 0x0001 0x00 0x0000 0x05 0x00C8

This command will assign the 2 bytes data stored in the designated address (0x0020) of the Master to the Slave
whose address is 0x01. The data will be stored to the Slave register whose address is 0x0000.

A command example is as shown below:

Slave | Function Register address Data to write CRC
address code (2 Bytes) (2 Bytes) (2 Bytes)
Master send (1 Byte) | (1 Byte) 4 ’
0x01 0x06 0x0000 0x0000 0x89 Oxca
Slavel S Funtion Register address Data to write CRC
address code (2 Bytes) (2 Bytes) (2 Bytes)
Slave return (1 Byte) | (1 Byte) 4 ’
0x01 0x06 0x0000 0x0000 0x89 Oxca
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11.4.4. Example: Master Write Multiple Registers

Function Code: 0x10 — Master writes data to multiple registers of Slave

Table 11-7: Master Write Multiple Registers

Function rfl?svt?ar V'\gﬁzt;; Data Command Command Repeat Response
Address| Code 9 length Mode Parameter Times Time
address | address
0x10 0x0000 | 0x0000 0x0009 0x00 0x0000 0x05 0x00C8

This command will assign the 18 bytes (data length: 0x0009 ) of data stored in the Master variable addresses
from 0x0000 to 0x0008 to the designated Slave registers whose addresses are from 0x0000 to 0x0008.

A command example is as shown below:

Slave Function Register zt:fc;itr?tr Data Data to be written CRC

address code address (Word) length (2 Bytes) (2
1 Byte 1 Byte 2 Bytes 1 Byte Bytes
Master (1Byte} | (1Byte) | (2Bytes) | (5 piaq) (1Byte) ytes)

send
0x0001 0x0002 0x0004 0x95
0x01 0x10 0x0000 0x0009 0x12 0x0008 0x0010 0x0020 0x3c
0x0040 0x0080 0x0000

Slave Function | Register I:?ngcl)ztr?tr CRC

Slave address code address (Word) NULL (2
return (1 Byte) (1 Byte) | (2 Bytes) (2 Bytes) Bytes)
0x01 0x10 | 0x0000 | 0x0009 NULL Lo
0xOf

Ul_Editor-11l_EN / V1.1
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11.4.5. Example: Master Read Coil Status
Function Code: 0x01 — Master reads coil status from Slave

Table 11-8: Master Read Coil Status

Slave | Master

Slave |Function reqister | variable Data Command Command Repeat Response

Address| Code 9 length Mode Parameter Times Time
address | address

0x01 0x01 0x0009 | 0x0001 0x000A 0x00 0x0000 0x05 0x00C8

This command will read 10 (Ox000A) coils status starting from the designated Slave coil address. The received
data will be allocated to the Master variable address calculated as below:

(1) Slave coil address % 0x10 = 0x0009 % Ox10 = 9 > the read data will be stored to the Master variable
address (0x0001), starting from bit9

(2) Since a variable address can store 2bytes (bitO~bit15) of data, the read data will be stored to the designated
Master variable address (0x0001), starting from bit9 to bit15. The rest of the read data will then be stored to
the Master variable address, 0x0002, from bitO~bit2.

A command example is as shown below:

Slave | Function Coil address Coil amount to be read CRC
address | code (2 Bytes) (2 Bytes) (2 Bytes)
Master send (1 Byte) | (1 Byte)
0x01 0x01 0x0009 0x000a 0x6¢c 0xOf
Slave Function Returned data length
address code (Bytes) (2*,? Stya{es) (ZCBF;’ZS)
Slave return | (1 Byte) | (1 Byte) (1 Byte)
0x01 0x01 0x02 Oxde 0x03 0Oxa0 0x5d

The returned data (Oxde 0x03) is based on below assumptions:

(1) The status of the coils (0x0009 ~ 0x0012) is 0111 1011 11.

(2) For the status of 0x0009 ~ 0x0010 (0111 1011) is converted to 1011 0111, which is Oxde

(3) For the status of 0x0011 ~ 0x0012 (11 - 1100 0000) is further converted to 0000 0011, which is 0x03
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11.4.6. Example: Master Read Input Discrete
Function Code: 0x02 — Master reads input discrete from Slave

Table 11-9: Master Read Input Discrete

Slave |Function S"i“’e quter Data Command Command Repeat Response
register | variable - :
Address| Code length Mode Parameter Times Time
address | address
0x01 0x02 0x0009 | 0x0001 0x000A 0x00 0x0000 0x05 0x00C8

The allocation method of the read data is the same as the one described above in “Master Read Coil Status”

A command example is as shown below:

S | Ao Coil address Coil amount to be read CRC
address code (2 Bytes) (2 Bytes) (2 Bytes)
Master send (1 Byte) | (1 Byte) 4 ’
0x01 0x02 0x0009 0x000a 0x28 Ox0f
Slave Function Returned data length
address code (Bytes) (2*r? g?tes) (2%?’[%3)
Slave return (1 Byte) | (1 Byte) (1 Byte)
0x01 0x02 0x02 Oxde 0x03 0xa0 0x19
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11.4.7. Master Write to Single Coil

Function Code: 0x05 — Master writes to single coil of Slave

Table 11-10: Master Write Single Coil

Slave |Function S"i“’e Me!ster Data Command Command Repeat Response
register | variable - :
Address| Code length Mode Parameter Times Time
address | address
0x01 0x05 0x0013 | 0x0001 0x0001 0x00 0x0000 0x05 0x00C8

This command will write data to a designated Slave coil address. The written data is based on the content of
the designated Master variable address, as explained below:

(1) Slave coil address % 0x10 = 0x0013 % Ox10 =3 - bit3 of the Master variable address (0x0001)
(2) If bit3 = 0, then Master sends 0x0000 to Slave
If bit3 = 1, then Master sends 0xFFO0O to Slave
Data other than 0x0000 and OxFF0O are not valid, and will have no effect on coils.

A command example is as shown below. The bit3 status of Master variable address 0x0001 is 1.

Slave

Function

address code Coil address Coil status CRC
Master send (1 Byte) (1 Byte) (2 Bytes) (2 Bytes) (2 Bytes)
0x01 0x05 0x0013 0xff00 0x7d Oxff
Slave Function Coil address Coil status CRC
CCEICES || - G2e (2 Bytes) (2 Bytes) (2 Bytes)
Slave return | (1 Byte) | (1 Byte) yt y y
0x01 0x05 0x0013 0xff00 0x7d Oxff
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11.4.8. Master Write to Multiple Coils

Function Code: 0xOF — Master writes to multiple coils of Slave

Table 11-11: Master Write to Multiple Coils

Slave |Function rsl?svt::r V'\gzzt;; Data Command Command Repeat Response

Address| Code 9 length Mode Parameter Times Time
address | address

0x01 OxOF 0x0009 | 0x0001 0x000F 0x00 0x0000 0x05 0x00C8

This command will write data to 15 (OxO00F) Slave coil addresses. The written data is based on the content of
designated Master variable address, as explained below:

(1) Slave coil address % 0x10 = 0x0009 % 0x10 =9 - bit9 of the Master variable address (0x0001)

(2) Master will send data (0x0000 or 0xFFO0O0) to Slave, based on the content of the designated Master variable
address, starting from the address 0x0001, bit9~bit15, to 0x0002, bit0~bit7.

(3) The designated Slave coil address, 0x0009, is related to bit9 of the Master variable address 0x0001; and

the Slave coil address, 0x0017, is related to bit7 of the Master variable address 0x0002.

A command example is as shown below. The content of master variable address 0x0001 is 0x5400, and the
content of master variable address 0x0002 is 0x0005.

. . Coil amount Data
JEVE e o] (Word) to be length Data to be written CRC
address code address . (B ) 2B ) 2B )
Master 1 Byte 1 Byte 2 Bytes written ytes ytes ytes
fasie (1Byte) | (1Byte) | (2Bytes) | 5'pytaq) (1 Byte)
0x01 0xOf | 0x0009 0x000f 0x02 Oxaa 0x02 8’;(1)2
. . Coil amount
Slave Function Caoil
address code address (Wf:)vr:ijt)técr)m be NULL (Z%th(:as)
Slave (1 Byte) (1 Byte) | (2 Bytes) >B y
return (2 Bytes)
0x01 0xOf | 0x0009 0x000f NULL Biss
Oxcd

The written data (Oxaa 0x02) is calculated by below steps:

(1) The content of Master variable address (0x0001 ~ 0x0002) is 0x5400 0x0005

(2) Swap the above data > 0x0005 0x5400

(3) Convert the data to binary form - 0000 0000 0000 0101
bit on the right)

0101

(4) The above data marked in yellow, bit23~bit9, will be written to Slave coil.

(5) bit16~bit9 - 1010 1010, which is Oxaa

(6) bit23~bit17 - 0000 010. Add one ‘0’ on the higher bit - 0000 0010, which is 0x02

© Levetop Semiconductor Co, Ltd.
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11.5. Modbus Command - CRC Calculation

The whole portion (except for the CRC part) of Modbus command is used for calculating CRC. Refer to CRC —
Code Example for more details.
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|

© Levetop Semiconductor Co, Ltd. -235-



JLEVETOP Ul _Editor-1Il

11.6. Modbus Setting Example

11.6.1. Use a UartTFT panel as a Modbus slave

To use a UartTFT panel as a Modbus slave, the related Ul_Editor project and the MCU_Code needs to be set
accordingly.

1. Set the device address (Device Addr, must NOT be 0x00) in the Project Setting page, as shown below:

(® Projrc Settng
General Application Communication
MCU Type LT7589 v RGE Format aRGB4444 v Baudrate 115200~
Pari N w
Flash Type MNorFlash hll RGB Interface panels RGB565 hll arity one
No reply
Flash Size 16MB e Startup Page Page0000 e
No CRC padding
Rotate 0 Degree ~ Needle data type aRGB4444 v
) User defined CMD header
Num of Language 1 Gesture_data 50 0x54,0xA5
Volume (0~16) 10
Backlight Auto Dimming Modbus Master mode
Key with beep
~/Initialize variable I Device Addr 0x0'1 I
MNormal (10~63) 63 .
S — /| With GBKCode Device Num ]

Figure 11-4: Setting Slave Mode

2. Modify MCU_Code

For LT7589, modify the macro definition in the MCU_Code as below:

nain.c ] module selecth ] bspc ] bsph ] I768c ] ifpotc _] ifporth ] 7768 libc ] uath

_module_select_h
_module select_h

T<:rL1dL election

Figure 11-5: LT7589 - Set Slave Mode
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11.6.2. Use a UartTFT panel as the Modbus master

To use a UartTFT panel as a Modbus master, the related Ul_Editor project and the MCU_Code needs to be set

accordingly.

1. Check the [Master mode] in the Project Setting page. No need to set the device address. As shown below:

0 Prajrct Setting

General

MCU Type
Flash Type
Flash Size
Rotate

Num of Language

Backlight

Normal (10~63)

Hold time (s)

Sleep (0~63)

Application Communication
LT7589 v RGB Format aRGB4444 v Fruaisls 115200 |
Pari N v
NorFlash hll RGB Interface panels RGB565 hll arity one :
No reply
16MB hll Startup Page Page0000 hll |
No CRC padding
0 Degree v Needle data type aRGB4444 v
: User defined CMD header |
1 Gesture_data 50 0x5A,0xA5 i
Volume (0~16) 10
Auto Dimming I Modbus ~"  Master mode I
Key with beep
~ Initialize variable Device Addr 0x01
63 .
Der N 1
/| With GBKCode viee um

5 ~ aRGB Png User Information

Page Image Zip
20 User ID 0x19714568

Hesear Version V1.01

Figure 11-6: Setting Master Mode

2. Modify the MCU_Code

For LT7589, modify the macro definition in the MCU_Code as below:

s

_] module selecth® | ] bspc |_] bsp.n | ] U768.c ] ifporte _] ifporth ] 768 Lib.c | ] warth

_module select h
_module_select_h

TIC_|
ART
DualFlash
1 encoder_on
Touch selection

Figure 11-7: LT7589 - Set Master Mode

Ul_Editor-11l_EN / V1.1

___________________________________________________________________________________________________________________________________________________________|
© Levetop Semiconductor Co, Ltd. -237-



JLEVETOP Ul _Editor-1Il

11.7. Modbus Operation Mode Setting Tutorial

11.7.1. Operation Mode - 0x00

No extra settings required. The command will be executed unconditionally.

11.7.2. Operation Mode - 0x01

Select Address Function Register WriteAddr Quantity Operation Parameter Repeat Response(ms)

L 0x01 0x03 0x0000 0x0020 0x0009 0x01 0x0002 0x05 0x00c8

Figure 11-8: Operation Mode - 0x01

As shown in the above table, the [Operation] mode is 0x01, which means the command will be executed at the
display page number designated by [Parameter]. In this example, since [Parameter] is 0x0002, the command
will be executed when the UartTFT panel displays page0002, as shown below:

(7 Ul_Editor-1l V220 uiprj name: C:/1_Jerry/Levetop/1_DemoBoard/LT768%/Demo/LT7689/LT7689_UlEditor-Il_EMS_Charging Station_800x480_V2.00/LT7689_UIEditor-ll_EMS_Charging Station_800x480_V2.00/EMS_ChargingStation.uiprj
File Tool Help

e B BF B ¥ ¢ = M @ @ 8 B & m E OEoa B & = cC B

Button SlideMenu PopupBox VarAdj BatchVar RingTouch Slider Keypad EN KB CNKB KBkey Label TextRoll Number pngNumber Clock RTC Timer Gif QRCode Wav Progress RingProgress biticon Al

Bo  Neme [ - = T L = nI ®w W E @ e @ k& R

0000 BootAnimation Left Align Right Align Top Align  Bottom Align  Width Align  Height Align  Shape Align H-Equidistant V-Equidistant =~ Zoom In Zoom Out Original = Widget Clone  Widget Copy Wi

0001 SelectDemo

000z |
0003 EMS_Home _t Sys' 2023/12/07 08:57:38
0004 EMS_Parameter

0005 Voltage
0006 Current

0007 Temperature
0008 Others
0009 System

0010 Keypad_unpressed @

0011 Keypad_pressed button_1 button_2 N button 4
0012 Split

0013 ChangingStation Set

0014 SelectConnector [ o

0015 SelectChargingM...
0016 AutoCharging
0017 PaymentMethod
0018 WechatPay

0019 Alipay

0020 PavmentDon,

Figure 11-9: Example: Operation Mode - 0x01
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11.7.3. Operation Mode - 0x02

Select

Address Function Register WriteAddr Quantity Operation Parameter Repeat Response(ms)

0x01

0x03 0x0000 0x0020

0x0009 Ox02

0x0010 0x05 0x00cB

Figure 11-10: Operation Mode - 0x02

As shown in the above table, the [Operation] mode is 0x02, which means the command will be executed when
the content of the designated variable address is 0x4C54. The variable address is assigned to [Parameter]. In
this example, [Parameter] is 0x0010, which means the command will be executed when the content of the
address 0x0010 is 0x4C54. After the command is executed, the content of the address 0x0010 will be reset.
Below figure shows a setting example of Multiple-Variable Button widget:

Parameter Data
name batVar 0
X 273
Y 335
w 263
H 100
unpressedlcon
pressedicon
pageGoto Page0017
writeAddr0 0x0010

_value O0x4C54
writeAddr1 OxFFFF
_value OxFFFF
writeAddr2 OxFFFF
_value OxFFFF

Ul_Editor-11l_EN / V1.1
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11.7.4. Operation Mode - 0x03

Select Address Function Register WriteAddr Quantity Operation Parameter Repeat Response(ms)

[ 0x01 0x10 0x1500 0x1500 0x0002 0x03 0x0001 0x01 OxD0CE

Figure 11-12: Operation Mode - 0x03

As shown in the above table, the [Operation] mode is 0x03, which means the command will be executed when
the value of the designated location is set to 1 in the MCU_Code. The location is assigned to [Parameter], which
is 0x0001 in this example.

Following is an MCU_Code setting example:

1. In the MCU_Code, locate the function: Uart_cmd_Send()

_] module_selecth | ] mainc | ] bspe ] bsph | ] warke

Ryl el if (UARTBUS OPTION ==
256 /7 (Sum ModbusTX)
257 Uart_cmd_Send() ;
258

259 LT ModBus_REG_Cmd () ;
Figure 11-13: Uart cmd Send()

2. Find the location array, Master_mode03_flag[]:

|1 module_selecth ] mainc ] bspc ] bsph ] wartc

,d = 0;

, data temp=0;
uint8_t _temp ;

uintle t =, count=/, cnt=";

Figure 11-14: Master mode03 flag

3. Set the value of the designated array location to 1

In this example, a button widget is used to trigger the command.

module_selecth | ] maine ] bspc ] bsph | ] uarte

' (Gesture_flag)

Figure 11-15: Basic_touch()
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In Basic_touch(), locate the below condition code:

If(gTpInfo.sta ==0 && Basci_flag == 1) // The button is touched and released

Set the designated location to 1 in Master_mode03_flag[]. Since Parameter is set to 0x0001, this means
Master_mode03_flag[0x0001] should be set to 1. Refer to below figure:

i+ (gTpInfo.sta == | && Basci_flag ==

asci_num].id !=

‘7 (gBasci_Info[Basci num].Code ==
Ba

' (gBasci Infol

{
Master_mode03_flag [
1
I

Figure 11-16: Set the designated location to 1

In addition, to trigger the function, the [returnValue] of the Button widget has to be set the same as the setting
in the MCU_Code, as shown below. When the command is executed, Master_mode03_flag[0x0001] will be
reset to 0 automatically.

Parameter Data
name button 0
X 1
Y 11
W 130
H 74
returnValue éDxGGEE
unpressedlcon

pressedlcon

pageGoto Page0015
reportToHost  Disable
hostControl Disable

_triggerValue 0x0000

Figure 11-17: Add the returnValue
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12. Access External SPI Flash and MCU EFlash

12.1. Commands

Table 12-1: Commands for accessing external Flash & MCU Eflash

Hgf’c'?: ' Fixed Length LRC
Command 0x00 9 0XXX 0XXX
OXAS (1 Byte) (2 Byte) (2 Bytes)
(2 Bytes)
. Data
it I OOGA | 0x00 | length | Ox61 Data CRC16
EFlash 0xA5
+0x07
Return message gﬁg 0x00 | 0x09 | oOx61 OKING CRC16
c Data amount to
R‘Eagla'\gh U 85;’; 0x00 | 0x09 | O0x62 be read CRC16
0x00001000 (2Bytes)
Ox5A Data y
Return message 0x00 length 0x62 0x00034000 Data CRC16
0xA5
+0x07
. Data amount to
Veé',‘;‘{a'\éf o 8§i’; 0x00 | OxOB | Ox63 be verified CRC16
(4Bytes)
Ret OX5A | 0x00 | 0x0B | 0x63 CRC32 CRC16
eturn message 0xA5 X X X (4ByteS)
0x5A DRI
Write SPI Flash 0x00 length 0x64 Addr Data CRC16
0xA5
+0x07
Return message | oxo | OX00 | 0x09 | Ox64 Addr OK/ING CRC16
Data amount to
Read SPI Flash 8X5A 0x00 | O0x09 | 0x65 Addr be read CRC16
XA5
(2Bytes)
OX5A Data
Return message 0x00 length 0x66 Addr Data CRC16
0xA5
+0x07
Data amount to
Verify SPI Flash | 2°A | 0x00 | 0x0B | 0x66 Addr be verified CRC16
0xA5
(4Bytes)
Ret OX5A 1 000 | 0x0B | 0x66 Add CRC32 CRC16
eturn message 0xA5 X X X r (4ByteS)

Note:
1. OK = 0x4F 0x4B; NG = Ox4E 0x47
2. There are three types of commands, Write Data, Read Data, and Verify Data commands.
3. To write/read MCU EFlash, below rules should be followed:
(1) Available address range is 0x00001000 ~ 0x00034000.
(2) To write data, the target address must be divisible by 4.
(3) For each write/read operation, the maximum data amount is 2K bytes.
4. To write/read external SPI Flash, below rules should be followed:
(1) Spaces occupied by UartTFT-V3_Flash.bin < Accessible address < SPI Flash capacity.

Ul_Editor-11l_EN / V1.1
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(2) To write Nand Flash, the target address must be divisible by 128K. Before writing data, UartTFT
controller will erase 128K bytes, starting from the target address. The content of the erased spaces
will be OxFF.

To write Nor Flash, the target address must be divisible by 4K. Before writing data, UartTFT
controller will erase 4K bytes, starting from the target address. The content of the erased spaces will
be OxFF.

(3) For each write/read operation, the maximum data amount is 2K bytes. When the writing data amount
is more than 2K bytes, UartTFT controller will send 2K byte at a time, and the last operation is usually
less than 2K bytes.

5. When a great deal of data is written (e.g. several hundred Kbytes), data loss may happen.

12.2. Command Verification — CRC Verification Returned Message

When UartTFT controller receives one of the above commands sent by the Host, the communication sequence

will be as follows:

1. UartTFT controller verifies the command, and returns a Pass or Fail message (CRC Verification Returned
Message) to the Host

2. If the command is verified ok, then UartTFT controller will continue to execute the command and then return
the execution result.

The CRC verification returned messages are listed below:

Table 12-2: CRC Verification Returned Message

Header Length CRC16

Returned Message (2Bytes) (1Byte) (2Bytes)
Write MCU EFlash — Pass 0x5A 0xA5 0x04 0x61 OxFF 0x68 0x60
Write MCU EFlash — Failed O0x5A 0xAS5 0x04 0x61 0x00 0x28 0x20
Read MCU EFlash — Pass 0x5A 0xA5 0x04 0x62 OxFF 0x68 0x90
Read MCU EFlash - Failed Ox5A 0xAS5 0x04 0x62 0x00 0x28 0xD0O
Verify MCU EFlash — Pass O0x5A 0xA5 0x04 0x63 OxFF 0x69 0x00
Verify MCU EFlash — Failed Ox5A 0xA5 0x04 0x63 0x00 0x29 0x40
Write SPI Flash — Pass 0x5A 0xA5 0x04 0x64 OxFF 0x6B 0x30
Write SPI Flash — Failed O0x5A 0xA5 0x04 0x64 0x00 0x2B 0x70
Read SPI Flash — Pass O0x5A 0xAS 0x04 0x65 OxFF 0x6A 0xAO0
Read SPI Flash — Failed O0x5A 0xAS 0x04 0x66 0x00 0x2A 0xEO
Verify SPI Flash — Pass O0x5A 0xAS 0x04 0x66 OxFF 0x6A 0x50
Verify SPI Flash — Failed O0x5A 0xA5 0x04 0x66 0x00 0x2A 0x10

© Levetop Semiconductor Co, Ltd.
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12.3. CRC Calculation & Code
12.3.1. CRC16

The Command Code, Address, and Data content are used for calculating CRC 16, as shown below:
Table 12-3: Command Table

Header .
ox5A | xed | onath Ce
Command 0x00 0xXX 0xXX
OXAS | 1 'Byte) | (2 BYtE) (2 Bytes)
(2 Bytes)

12.3.2. CRC32

Reference code is as shown below: GetCrc32() returns CRC 32
uint32_t CRC32 Table[256];

uint32_t GetCrc32(uint8_t *InStr,uint32_t len,uint32_t value)

{
uint32 t;
uint32_t Crc;
uint8_t *pch;

Crc=value;
pch = InStr;

for(i=0; i<len; i++)

Crc = (Crc >> 8) A CRC32 Table[(Crc&O0xFF)~ (*pch)l;
pch++;
}

return Crc;

}

void Make CRC32 Table(void)
{

uint32 t ¢

uint32 ti=0;

uint32_t bit = 0;

for(i = 0; i < 256; i++)
{
¢ = (uint32_t)i;

for(bit = 0; bit < 8; bit++)

if(c&1)
{
¢ = (c >> 1) (0xEDB88320);
}
else
{
c= C>> 1,

}

Ul_Editor-Ill_ EN / V1.1
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CRC32 Table[i] = ¢;

Note: ‘InStr’ is 8bits unsigned array, which will be used to store the data that needs to be verified.
"len’ is the data length. For large amount of data, split the data into smaller packages and verify them

respectively.
‘value’ represents the last calculated CRC 32 value

12.4. Flash_ RW-II Tool

Flash_RW-I_V1.0

eration Type : ad- eck GJE“ HID
Read Addr: 0x = hex Check Addr: |0x = hex
) WD FEED Com Port com  ~
Read Len: |0x = hex Check Len: | 0x = hex
O SPI Flash
Read Check Baudrate: 15200~
Bin info: Parity: None ~
Bin Path:  Input Bin
CRC Enable: a
Write Addr: 0x = hex
Input Bin Write CMD Header: 0x5A OxA5
@Wﬁssage Open Com Port
Clear Message
Save Message

0%

Figure 12-1: Flash RW-II

O Write/Read Target: check MCU Flash or SPI Flash to select the target devices.

(2] Setup for Read operation:
Read Addr: Set the starting address of the read operation
Read Len: Set the length of the read operation, maximum 2Kbytes.
The enter values can be hexadecimal or decimal, as the figure shown below:

Ul_Editor-11l_EN / V1.1
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Read: Hexdecimal Read: Decimal
Read Addr:  0x1000 Read Addr: 4096
Read Len:  0x100 Read Len: 256

Read Read

Figure 12-2: Set Address

Read: Click the [Read] button, and the read data will be shown in the Message area 0.

© Setup for verification operation:
Check Addr: Set the starting address of the verification operation.
Check Len: Set the data length of the verification operation.
Check: Click the [Check] button to start verification, and the returned CRC 32 value will be shown in
Message area 0.

(4] Setup for Communication Port:
Open Com Port: Click to open the selected communication port.

e Setup for Write operation:
Write Addr: Set the starting address of the write operation.
Input bin: Click to add a bin document to be written.
Write: Click the [Write] button to start write operation.

(6] Message area:
Display the returned messages.

@ other function:
Clear Message: Click to clear the Message area
Save Message: Click to save the listed message to a TXT file.

Ul_Editor-11l_EN / V1.1
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12.5. Read/Write Flash through the Uart port

1. In the MCU Code, modify the macro definition, UARTBUS_OPTION to 0, as the figure shown below. Program
the new MCU Code to LT7589.

Touch selec tion

Figure 12-3: Select the Uart communication mode

2. Connect MCU_TX1 to FX-RXD, and MCU_RX1 to FT-TXD, and then using CON1 port to connect to the
computer. Refer to the below figure:

1LT75898 Demo \

Levetop Semicondud
< RO ;
M
@‘5 ronis

.smouz
(] RR2 RR1 RR4 RR3 RR6 RRS
smoua]

Figure 12-4: Hardware Configuration for Uart Mode

3. Activate Flash_RW-II tool, click to choose the Uart page, as the figure shown below. Select the target COM
port, Baudrate, and CMD Header etc. Finally click on [Open COM Port] to start the connection.

=

Com Port: COM3 <
Baudrate: 115200 v
Parity None v
CRG Enable: -]

CMD Header: 0x5A,0xA5

Open Com Port

Figure 12-5: Select Uart Mode

Ul_Editor-11l_EN / V1.1
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12.6. Read/Write Flash through Vcom (USB cable)

1. In the MCU Code, modify the macro definition, UARTBUS_OPTION to 4, as the figure shown below. Program
the new MCU Code to LT7589.

e IIC_BUS

RTBUS_OPT10N
DualFlash

coder on

ouch selection

Figure 12-6: Select the Vcom communication mode

2. Weld 22 ohm resistors at the location of R24 and R330, and then using the CON9 port to connect to the
computer. Refer to the below figure:

=
4

JLT7589B Demo V1.1

Levetop Semiconductor

REMOVE

AFTER
WASHING

N

Figure 12-7: Hardware Configuration for Vcom Mode

3. Activate Flash_RW:-II. Click on Uart page and select the connected COM port. Finally, click on [Open Com
Port]. Refer to below figure:

=

Com Port: COM3 &
Baudrate: 115200 &
Parity None v
CRG Enable: [}

CMD Header: 0x5A,0xA5

Open Com Port

Figure 12-8: Select Vcom Mode
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12.7. Read/Write Flash through HID

1. In the MCU Code, modify the macro definition, UARTBUS_OPTION to 3, as the figure shown below. Program
the new MCU Code to LT7589.

T
Touch selection

Figure 12-9: Select the HID communication mode

2. Weld 22 ohm resistors at the location of R24 and R330, and then using the CON9 port to connect to the
computer. Refer to the below figure:

LT7589B Demo V1.1
‘ Levetop Semiconductor

Figure 12-10: Hardware Configuration for HID Mode

3. Activate Flash_RW:-II. Click on HID page, and then click on [OpenHID Device]. Refer to below figure:

Uart | HID

PID: 0x2929

VID: OxEEEF
Report ID: 0x00
CRC Enable: a

CMD Header: 0x5A,0xAS

Open HID Device

Figure 12-11: Select HID Mode

Ul_Editor-11l_EN / V1.1
|

© Levetop Semiconductor Co, Ltd. -249-



JLEVETOP Ul _Editor-1Il

12.8. Update UartTFT-V3 Flash.bin by Flash RW-II

Update procedure is as shown below:
1. Send the below Uart command to the UartTFT controller so that it enters receiving mode:

5A A5 07 10 7042 0001 9E D7

2. Refer to the Figure 12-9, activate the software, Flash_RW-II, and then click on [Open Com Port], as noted
O to connect with the UartTFT controller.

CF Flash RW-ILV2.12 - [u}
Operation Type:  Read: Check: Uat  HID
n Read Addr: |0 = hex Check Addr 0x = hex
@l Com Port: com3 -
Read Len: |0x = hex Check Len: |0x = hex
O SPIFlash
Read Check Baudrate: 15200 -
Write:
Bin info: Flash code,CRC = 0xED113166 Len: 7556632 Parity: None ~
Bin Path-  D:/2022 6 16/UI_Editor_— {£ T 12/3UIT18/#3 7 3/UarTFTI_Flash_#& bin
CRC Enable: ]
|-6 Input Bin | Whole Flash Update
CMD Header: 0x5A 0xAS

Write
Open Com Port

Message

Figure 12-12: Update UartTFT-V3 Flash.bin by Flash RW-II

3. Click on [Input Bin], as noted (200 assign the UartTFT-11_Flash.bin file.
4. Input 0 to [Write Addr], as noted © and make sure that [SPI Flash] is chosen.

5. Click on [Write], as noted O 1o start the update.

6. After the update is done, send the below Uart command to reset the UartTFT controller back to working mode.

5A A5 07 10 7042 0000 5F 17

Ul_Editor-11l_EN / V1.1
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13. Switch Display Direction — Landscape & Portrait

This section is to describe how users may implement an application that can switch the display direction of the
same Ul contents. Note that the function only supports switching the display direction at Landscape (0 degree)
and Portrait (90 degrees)

To implement this function, two Ul projects must be prepared in advance. One for Landscape display, and
another for the Portrait display.

13.1. Requirement for Ul projects

13.1.1. Page sequence and Widget address

The two Ul projects must follow below rules:
1. The page sequence of the two Ul projects must be set to the same, as shown in Figure 13-1.
2. The address of each widget for the two Ul projects must be set to the same.

Page Name Page Name
0000 Portrait Home 0000 Landscape Home
0001 Portrait_Page1 0001 Landscape Pagel

Figure 13-1: Setting the same page sequence for the two Ul projects

As shown in Figure 13-2 and 13-3, the widget address of the Portrait Ul project is set the same as that of the
Landscape Ul project.

e = == TLELENE @ @ cF & 14 e ] %
0000 BE &Em e K0 ELE Bk & B.E& Page Page0001
varAdj_0 varAdj_0
varAdi 1 varAdi 0
2n | wm |
BEERIR number_0
=il OxFFFF
E 0x0001 |
HIRERE 2
XA 92
YARER 169
=E 260
= 32
FAEE 27
=D 02_Font-Ei...
TR GB2312
puEpoak=v Left
Pagel001ctb NO.1 R = 4
objNameStr: varAdj 1 N
Page0001cfb NO.2 ikt S

Figure 13-2: Portrait Ul Project
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me| = =T L=LEONE @@ Rk B8 G ee | W
0000 iERE 5| X3 BN L RS FR SR FREm kB ELE OBR Fh 100% Z.EE.NEN iR 25 T% |Page Page0001
0001 _ number_0 number_0
t’ RH¥50 & varAdj_0 varAdj_0
LEVETOP SEMICON. _ VarAdj_1 VarAdj_O
e | wm |
FER number_0
| Bated OxFEFF
T 0x0001 |
MBS 2
XABHT 38
VAR 134
=E 297
BE 32
ke 27
FFEID 02_Font-BifF...
RS GB2312
New Page page(.‘olor&tr: RGBColor(0,0,0) ﬂ FFTE Left
cfg name: D:/2022.6.16/U1_Editor_—{£T2/T0UI TF2/800x480_£TELET 1#5%/Plugin/Page0001.cfg HFEm 4
P:'jge W,I—‘|: 800,480 [ BN 0

Figure 13-3: Landscape Ul Project

Note that all the widget parameters of the two Ul project should be set the same, except for the X and Y
coordinates.
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13.2. Combine two Ul Projects

Both Portrait and Landscape Ul projects have to be programmed to the same SPI Flash. Before the
programming, the two Ul projects have to be combined into one project.

Follow the below procedure to combine two Ul projects:

1. Download the tool, Ul_BinFiles_Merge.exe from Levetop official website, or contact Levetop for it.

2. Activate the tool, as shown below:

/] Ul_BinFiles_Merge - b

Select the first bin file
Select

Select the second bin file
Select

The first bin file size:

The second bin file size:
Please enter the starting location of the second bin file

The second bin add:

Start merging

Figure 13-4: Ul _BinFiles Merge

3. As shown in Figure 13-5, click [Select] to add the first UartTFT-Il_Flash.bin, this one must be the Landscape
Ul project.

(/) Ul_BinFiles_Merge — b

Select the first bin file
| BinFiles Merge/UartTFT-II FIash—Landscape.bin| Select

Select the second bin file

| | select
The first bin file size: 7556652
The second bin file size: [ ]
Please enter the starting location of the second bin file
The second bin add: 7556652

Start merging

Figure 13-5: Add the Landscape Ul project

Ul_Editor-11l_EN / V1.1
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4. As shown in Figure 13-6, click [Select] to add the second UartTFT-Il_Flash.bin, this one must be the Portrait
Ul project.

ﬁ Ul_BinFiles Merge — X

Select the first bin file
| BinFiles Merge/UartTFT-II FIash—Landscape.bin| Select

Select the second bin file
[fuI BinFiles Merge/UartTFT-11 Flash-Portrait.bin Select

The first bin file size: 7556652
The second bin file size: 7462284
Please enter the starting location of the second bin file
The second bin add: 7556652
Start merging

Figure 13-6: Add the Portrait Ul project

5. Click [Start merging] to combine the two projects:

) UIEinFiles_Merge - X

Select the first bin file
| BinFiles Merge/UartTFT-II FIash—Landscape.bin\ Select

Select the second bin file
[fuI BinFiles Merge/UartTFT-1I Flash-Portrait.bin Select

The first bin file size: 7556652
The second bin file size: 7462284
Please enter the starting location of the second bin file
The second bin add: 7556652

Start merging

Figure 13-7: Start combining the selected projects
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6. Retreive the start address of the second Ul file. As shown in Figure 13-8, 7556652 is in decimal, and
0x00734E2C is in hexadecimal.

(¥} ULBinFiles_Merge — bed

Select the first bin file
[ BinFiles Merge/UartTFT-1I Flash-Landscape.bin| Select

Select the second bin file
/Ul BinFiles Merge/UartTFT-1I Flash-Portrait.bin Select

The first bin file size: 7556652
The second bin file size: 7462284
Please enter the starting location of the second bin file
The second bin add: 7556652

Start merging

TFFCEC ] T_JCITJf LoV oy OarcrT 1

TooI/UI BlnFlIes _Merge/Ul_BinFiles_Merge/
inEiles_Merge/UartTFT-11_Flash-Landscape.bin

0x0071DD8C},//C:/1_Jerry/Levetop/UartTFT

oo Ul BinFiles_Merge/Ul_BinFiles_Merge/

ul BlnFlIes _Merge/UartTFT-1|_Flash-Portrait.bin v

Figure 13-8: Combination Done

After the combination is done, two new files will be generated as shown in Figure 13-9, where UartTFT-
V3_Flash.bin is the combined bin file, and UartTFT-V3_Flash-Addr.txt lists the start address and file size of
both Ul projects, as shown in Figure 13-10.

= BN i) Foh
[ UartTFT-V3_Flash.bin 2026/2/11 T4 2:24  BINIZf 14,667 KB
=] UartTFT-V3_Flash-Addr.bxt 2026/2/11 T 2:24  SIFSTiE 1 KB
[of UartTFT-V3_Flash-Landscape.bin 2024/7/10 4 1:34 BIN 3zf% 7,380 KB
[of UartTFT-V3 Flash-Portrait.bin 2024/7/10 B 1:30 BIN 324 7,288 KB
Figure 13-9: Generated Files
E  UartTFT-V3 Flash-Addrtxt X |+
Bz mE =8 Hiv =~ B T @ @8y %

{0x00000000, 0x00734E2C},//C:/1_Jerry/Levetop/UartTFT Tool/UI_BinFiles_Merge/UI_BinFiles_Merge/Ul_BinFiles_Merge/UartTFT-W3_Flash-Landscape.bin
{0x00734E2C, 0x0071DDBC}Y,//C:/1_Jerry/Leveto p/UarkTFI’ Tool/UI_BinFiles_Merge/UI_BinFiles_Merge/Ul_BinFiles_Merge/UartTFT-V3_Flash-Portrait.bin.

File size

Start address

Figure 13-10: UartTFT-V3 Flash-Addr.txt
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7. Modify the MCU code to assign the start address of the second Ul, which is 0x00734E2C for the case here.

main.c ] levetop.c | ] bspc |_| module selecth* | ] bsp.h ] flash.h

16 ine IIC_BUS
17 ine UARTBUS_OPTION

Figure 13-11: Assign the start address

8. Program the generated UartTFT-V3_Flash.bin and the new MCU code to the UartTFT panel.

13.3. Send Uart Commands to Switch Display Direction

After the bin file and MCU code is programmed as described in section 13.2, UartTFT controller will display
Landscape Ul by default once power on. Users may switch to Portrait Ul by assigning 0x0001 to the register
0x7040, as shown below. Assigning 0x0000 to the register 0x7040 can then switch back to Landscape UI.

Landscape to Portrait: 5A A5 07 10 7040 0001 3F 17

Portrait to Landscape: 5A A5 07 10 7040 0000 FE D7

Ul_Editor-11l_EN / V1.1
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14. Widgets Overlap

To apply this function, the below requirements / conditions must be satisfied:

1. The widgets that can be overlapped include:

String_Label, Text Number Display, Graphics Number Display, Icon, Bit Status,

Foreground widgets and Digital Clock.

Icon, Bit Status, Gif, Button, Circular Touch, Slider Bar, Variable Button, Combo

Background widgets Button, and Extend Button

2. Each widget size must follow the setting limits. Refer to Setting Limits

3. The size of the background widget must be larger than that of the foreground widgets. A foreground widget
must be fully placed inside the background widget, as depicted in Figure 14-1.

4. Needle widgets cannot be overlapped.

5. Maximum 2 layers overlap is supported.

6. Inside a background widget, the number of foreground widgets is not limited. However, the foreground
widgets may not overlap with each other.

Figure 14-1: Widgets Overlap
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15. Additional Information

15.1. Codes & Documents

Followings are the codes and documents related to a Ul_Editor-Ill project:

bootloader: This is the code that enables UartTFT controller to download MCU_Code.bin and UartTFT-
V3_Flash.bin.

MCU_Code.bin: This is the code that enables UartTFT controller to implement the display functions and
operations edited on Ul_Editor-lll. Developers may add codes to customize their own
functions. MCU_Code.bin is programmed to UartTFT controller internal Flash. Its size is
usually less than 256KB.

UartTFT-V3_Flash.bin: This file is generated by UIl_Editor-lll after compilation. It includes all the required
materials and settings that developers design on Ul_Editor-IIl. UartTFT-V3_Flash.bin is
programmed to external SPI Flash. Its size varies according to the imported materials.

15.2. Using an Existed Project to Create a New Project

Developers may create a new project with existing material used by other projects. Simply follow the below
steps:

(1) Copy all the folders of the existing project, and paste them to another folder.
(2) Delete all the existed files in [Plugin] folder, as shown in Figure 15-1

(3) Create a new project with the copied material

= EMHE =3 I

FontBin 2024/12/6 17:46 =

Gif 2024/12/6 17:46 I

lcon 2024/12/6 17:46 =

MultiLanguage 2024/12/6 17:45 g

Music 2024/11/14 8:57 Iig=

MNeedle 2024/12/6 17:46 I

Picture 2024/12/6 17:46 =

[ Plugin 2024/12/9 14:05 i |

Variablecontrol 2024/12/6 17:46 g ===

Video 20241114 8:57 I

WavBin 2024/12/6 17:45 =
= backup.bet 2024/12/9 14:05 AT 1KB
| | command.list 2024/12/9 14:37 LIST =744 0 KB
DisplayWidget.csv 2024/12/6 1746 XS Tfe= 3KB
=] Make error_info.txt 2024/12/6 17:46 prar oy | 1KEB
=] Make_info.bxt 2024/12/6 17:46 AT 43 KB
SerialPortCommands.csv 2024/12/6 17:46 XS Tfe%= 5 KB
TouchWidget.csv 2024/12/6 17:46 XS Tfe% 11 KB
| | UartTFT-¥3 Flash.bin 2024/12/6 17:46 BIN 3044 73,324 KB
| 2ThEEE.ni 2024/12/6 18:35 [Ch=gia= 1KB
[] «ThesET.uipy 2024/12/6 18:35 UIPRJ S2# 3 KB

Figure 15-1: Delete the Files in Plugin Folder
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15.3. Screen Rotation

To use an 800x480 LCD as a 480X800 display, developers may simply setup the [Rotate] parameter in [Project
Setting] page, and design their Ul project accordingly. The panel resolution settings should still follow its original
configuration (no need to modify). As shown in Figure 15-2.

Note: No need to modify the panel resolution settings.

[ Projrct Setting X
General Application Communication
MCU Type LT7589 v RGB Format aRGBA444 v fruait 115200
Pari N v
Flash Type NorFlash h RGE Interface panels RGBS565 h arity one 4
No reply
Flash Size 16MB e Startup Page Page0000 h
No CRC padding
I Rotate 270 Degree v I Needle data type aRGB4444 ~
User defined CMD header
Num of Language 1 Gesture_data 50 0x5A OxAS
Volume (0~16) 10
Backlight Auto Dimming Modbus ~/ Master mode
Key with beep
~ Initialize variable Device Addr 0x01
Normal (10~63) 63 Device N 1
' With GBKCode vice Rum
Hold time (s) 5 -~ aRGB Png User Information
Page Image Zip
Sleep (0~63) 20 User ID 0x19714568
S SrEE Version V1.01
TFT panel
Horizontal Vertical Signal polarity
I Pixel 800 Pixel 480 I -/ PCLK Falling BGR
EPD 140 BPD 20 ~" HSYNC_High
FPD 160 FPD 12 ~/ VSYNC_High
SPW 20 SPW 3 ~/| DE_High

Figure 15-2: Set [Rotate] Parameter

Levetop UartTFT

Levetop UartTFT

Figure 15-3: Rotate 270° Clockwise
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15.4. UartTFT-V3 Flash.bin

A UartTFT-V3_Flash.bin contains font, Gif, pictures, Wav, and page information. Since the size of a UartTFT-
V3_Flash.bin varies according to the materials used, developers should make sure if the SPI Flash has enough
room for storing the UartTFT-V3_Flash.bin

Among the materials used in Ul_Editor-Ill, pictures and Gifs consume storing spaces the most:
Picture: The data size of an 800x480 picture can be calculated as below:

RGB565 > 800*480*2/1024 = 750KB;

RGB888 > 800*480*3/1024 = 1125KB;

Gif: Gifis converted frame by frame in Ul_Editor-11l. Each frame is taken as a picture. Therefore, a Gif with high
frame count will consume a great number of spaces. As shown in Figure 15-4, the size of the converted
bin file is over 8 times bigger than the original one.

Mame Date Type Size Tags
(=] 00O01.qgif 2023/3/17 £ 11:52 GIF File 3,038 KB
| 0001gif bin 2023/5/23 £ 11:44 EIM File 26,400 KB

g

Figure 15-4: Gif converted to bin
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15.5. Data Type

Note:

Table 15-1: Data Type List

Type Address Length Max. Value Range
writeAddr Ox7FFF
writeAddr + OXFEEE
0x0001
long long . 8bytes -2/63 ~ 2"63-1
writeAddr + OXFEFE
0x0002
writeAddr + OXFEFE
0x0003
writeAddr Ox7FFF
int i 4bytes =231 ~ 2A31-1
writeAddr + OXFEFE
0x0001
writeAddr OxFFFF
uint : 4bytes 0 ~ 2732-1
writeAddr + OXFEFF
0x0001
short writeAddr 2bytes Ox7FFF -2M5 ~ 27541
ushort writeAddr 2bytes OxFFFF 0~ 2"M6-1
char_H8 writeAddr-H 1byte Ox7F =207 ~ 271
char writeAddr-L 1byte Ox7F =207 ~ 271
uchar_H8 writeAddr-H 1byte OxFF 0 ~ 2"8-1
uchar writeAddr-L 1byte OxFF 0 ~ 278-1

writeAddr-H: the higher byte of the data stored in writeAddr;
writeAddr-L: the lower byte of the data stored in writeAddr
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15.6. Digit Number of Integer & Decimal

When implementing Text Number Display and Graphics Number Display, the sum of the digit numbers of the
integer and decimal should be less than the digit number of the data type.

Short&ushort: 5 digits, int&uint: 10 digits, long long: 19 digits

Also, when setting the “defaultNumber” parameter, the digit number of the integer and decimal must not exceed
the preset digit value. In addition, the input number that is composed of integer and decimal digits, must be
within the range of the preset data type. For example, if the integer digit is set to 3, the decimal digit is set to 2,
and the data type is “short” (maximum number: 32767), then the maximum value allowed is 327.67. The above
rule applies to “int” and “long long” as well.

15.7. Icon Width & Height

The width and height of all the icons in the same group (e.g. number icons) must be the same with each other.
However, for the icons used in Graphics Number Display [0, 1. 2. 3. 4. . 5.6, 7.8.9 ... -],and
the icons used in Digital Clock [ 0, 1. 2. 3, 4, 5. 6. 7. 8.9, : . /. /. /'] & [Sun. Mon, Tues.
Wed. Thu, Fri, Sat] , the width of the icons in different categories (e.g. number vs. decimal point, and number
vs. week day) can be set differently.

Some of the widgets provides unpressedicon and pressedicon parameters. The width and height of these two
icons must be the same.

15.8. Font Library

When a String_Label or Text Scroll widget is set to be updated by CN_KeyBoard, the widgets (String_Label &
Text Scroll) must apply GBK fonts to avoid abnormal display.

15.9. Delete Selected Image

To delete a selected image of a widget or a page, follow below procedure:

(1) Locate the image item in the Parameter Setting Window, as show in Figure 15-5;

Ul_Editor-11l_EN / V1.1
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Parameter Data
name varAdj_3
X 44
Y 121
W 82
H 108
writeAddr 03602
adjStep 30
minValue 0
max\Value 600
dataType short
gradation +
cyclicalCounting Stop
longPress Once
unpressedlcon
pressedicon
reportToHost Disable

Figure 15-5: Locate the Image Item

(2) Double click on the image item, and a file manager window will pop up, as shown in Figure 15-6;

(3) Click on [Cancel] to close the window;

(") Select a picture X
1t « 800x480_TTETRAEBRALEIEE » lcon v o Search Icon P
Organize v New folder =~ [ @
A A~

s Quick access

@, OneDrive - Person . - ‘ ’ ’
[ This PC

¥ 3D Objects 0000.png 0001.png 0002.png 0003.png 0004.png

I Desktop

|£ Documents

| - - - S

D Music —

] Pictures 0005.png 0006.png 0007.png 0008.png 0009.png

B Videos

- 0S(C) .

== DVD Drive (D:) EF o . ‘ ‘ ’ ’ v
File name: | v | file(*,jpg *jpeg *bmp *.png) b

| Open I I Cancel I

Figure 15-6: File Manager Window

(4) Delete the image name in the Parameter Setting Window, as shown in Figure 15-7, and then click on
[Enter] to confirm the operation. The final result is as show in Figure 15-8
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Para Data Para Data
Description varAdj_3 Description varhdj_3
X 687 X 687
Y 100 ¥ 100
W 97 W 97
H a7 H 97
WriteAddr 0x7001 WriteAddr 7001
AdjStep 1 AdjStep 1
MinValue 60 MinValue 60
MaxValue 60 MaxValue 60
DataType uchar DataType uchar
AdjMode + AdiMode +
Overflow Loop Overflow Loop
LongPress Once LongPress COnce
MNearmallcon MNormallcon |
Presslcon Presslcon
EnableReport  Disable EnableReport  Disable

Figure 15-7: Delete the Selected Image

Figure 15-8: Operation Result

15.10. Widget Initial Setting

When multiple widgets share the same variable address, their initial settings should be the same as well. For
example, the parameter, defaultNumber, should be the same for all the Text Number Display widgets with the
same variable address.
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15.11. Data Length and Address Allocation

For the widgets including CN_KeyBoard, En_KeyBoard, String_Label, Text Scroll, and QRCode, their address
allocation must follow the rule expressed below.

As an example shown in Table 15-2, a widget with the starting address of 0x2000, has 3 data, that is, Data
Length = 3, therefore, the data of this widget will be stored in 0x2000 ~ 0x2002. In addition, an ending code,
0x0000, will be added to the end of the data, and stored to the subsequent address, which is 0x2003 in the case
here. The starting address of the next widget can therefore be concluded as below:

Starting address of the next widget >= Starting address of the current widget + Data Length + 1

Table 15-2: Data Length and Address Allocation

Address Index Data Length| Content
Starting Address 0x2000
0x2001 3 Data
0x2002
Ending Address 0x2003 1 0x0000
Next Starting Address 0x2004
0x2005
0x2006 ! Data
0x2007
Ending Address 0x2008 1 0x0000

Ul_Editor-11l_EN / V1.1
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15.12. Widget Overlap

To avoid false operations, widgets with touch functions cannot be overlapped with each other.

15.13. Widget Size

When adding a picture to a widget, the widget size will be adjusted according to the picture size automatically.
For the widgets with no pictures attached, their size (width & height) should be set within the panel area, that is,

Widget left-top coordinate X (Y) + Widget Width (Height) <= Panel Width (Height)

15.14. Display Scaling

Due to various computer resolutions, Ul_Editor-11l may not be displayed properly for certain cases, as shown in
Figure 15-9. Developers may improve it by adjusting the display scaling, as described below. (Only available in
Win10)

General Application

MCU Tvo LT758 M RGB Format aRGB4444 ~
Flash Type NorFlash b Startup Page Page0000
Flash Si 16MB ~

Needle data type aRGB4444

Gesture data
Volume (0~16) 10

Figure 15-9: Incomplete Display

Rotate 0 Degree

Num of Language

General Application

MCU Type LT758 M RGB Format aRGB4444
Flash Type NorFlash v St B Page0000
Flash Size 16MB v

Needle data type aRGB4444

Gesture data
Volume (0~16) 10

Figure 15-10: Normal Display

Rotate 0 Degree

Num of Language
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Step 1: Close Ul_Editor-1ll, and then right click on the EXE file. Select [Properties] from the pop-up window.

[ cusserialPortdil Copy 156 KB
IJ Qt5Sva.dil Create shortcut 576 KB
[2] atswidgets.dil Delete 8918KB
l:l UartDebug-11_.V1.11.exe Rename 100 KB
i@ UI_Editor-Il_LCH_V1220D.pdf Properties 11,665 KB
@ Ul Editor-1l_V1.125.exe e 2441KB
j uiprj_path.ini 2023/2/9 £5F 10:30 Configuration setti... 1KB
j wavfiledir.ini 2023/2/7 T4 06:09 Configuration setti... 1KB
l:l WavTool_V1.1.exe 2022/12/16 T4 01:50 Application 78 KB

Step 2: Click on [Compatibility] page, and then click on [Change high DPI settings]

Figure 15-11: Open [Properties] Window

U UI_Editor-1I_V1.125.exe Properties

General Compatibility Security Details Previous Versions

[fthis program isn'tworking correctly on this version of Windows, try
running the compatibility troubleshooter.

Run compatibility troubleshooter

How do | choose compatibility setfings manually?

Compatibility mode
[ ]Run this program in compatibility mode for:

Windows 8

Settings
[|Reduced colormode
8-bit (256) color
[ ]Run in 640 x 480 screen resolution
[ ] Disable fullscreen optimizations
[_]Run this program as an administrator

] Register this program for restart

| Change high DPI settings

GChange settings for all users

OK Cancel Apply

Figure 15-12: Change DPI Setting (1)
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Step 3: Check [Override high DPI scaling behavior], and then select [System (Enhanced)]. Next, click [OK] to
confirm the operation.

lJI_Editor-11_V1.125.exe Properties > UI_Editor-1I_V1.125.exe Properties X
Choose the high DPI settings for this program. Choose the high DPI settings for this program.
Program DFI Program DPI
] Use this setting to fix scaling problems for this program Use this setting to fix scaling problems for this program
instead of the one in Settings instead of the one in Settings
Open Advanced scaling settings Open Advanced scaling settings
A program might look blurry if the DPI for your main display A program might look blurry if the DPI for your main display
changes after you sign in to Windows. Windows can try to fix changes after you sign in to Windows. Windows can try to fix
this scaling problem for this program by using the DPI that's this scaling problem for this program by using the DPI that's
set for your main display when you open this program. set for your main display when you open this program.
Use the DPI that's set for my main display when Use the DFI that's set for my main display when

I signed in to Windows Isigned in to Windows

Learn more Learn more

High DFI scaling override High DFI sca_linq override

Owverride high DPI scaling behavior.
O g 9

Override high DPI scaling behavior.
Scaling performed by:

Scaling performed by:

Application System (Enhanced) b

oK Cancel 0K Cancel

Figure 15-13: Change DPI Setting (2)

Step 4: Click on the [OK] button in the [Compatibility] page to finish the setting.

O UI_Editor-11_V1.125.exe Properties X

General Compatbilty  Security Details Previous Versions

[fthis program isn't working correctly on this version of Windows, try
running the compatibility troubleshooter.

Run compatibility troubleshooter
How do | choose compatibility settings manually?

Compatibility mode
I:‘ Run this program in compatibility mode for:

Windows &

Settings
DReduced colormode

8-bit (256) color
|:| Run in 640 x 480 screen resolution
|:| Disable fullscreen optimizations
[ Run this program as an administrator

[IRegister this program for restart

| Change high DPI settings

Gchange settings for all users

I OK I Cancel Apply

Figure 15-14: Confirm the change
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15.15. Computer OS

Preferred OS: Win10 or above. It is suggested that developers operate Ul_Editor-IIl in Full Screen mode.

15.16. Naming Rule

The names of material, widgets, pages, and projects should not include special characters as shown in Table

“w

15-3. There is only one decimal point “.” allowed before the file suffix.

Table 15-3: lllegal Symbol List

Mode EN EN EN CN/EN | CN/EN EN EN CN/EN CN CN

* 9 < >

Symbol \ /

15.17. Material Library

Levetop provides a public Material Library which contains various icons, and pictures etc. Developers may
contact Levetop service team for it.

Battery 2022/12/19 14:05 prit =
Bluetooth 2022/12/19 14:05 ==
Brightness 2022/12/19 14:05 g
Button-1 2022/12/19 14:05 ==
Button-2 2022/12/19 14:05 pri =
Camera 2022/12/19 14:05 ==
Drate 2022/12/19 14:05 pri =
Keyboard 2022/12/19 14:05 prg ===
Lock 2022/12/19 14:05 pri ==
Meter 2022/12/19 14:05 prg ===
Music 2022/12/19 14:05 pri =2
Mumber 2022/12/19 14:05 ===
Seting 2022/12/19 14:05 it
Temperature 2022/12/19 14:05 ===
Touch 2022/12/19 14:05 =
Voice 2022/12/19 14:05 =
Warn 2022/12/19 14:05 =
Wifi 2022/12/19 14:05 =

Figure 15-15: Material Library
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15.18. dataFormat

15.18.1. Structure of Various dataFormat

1, dataFormat supported by LT7589:
The dataFormat described below is based on a single Pixel.

aRGB8888: Each pixel is represented by 32bits data, as the structure shown in Table 15-4:

Table 15-4: aRGB8888 Data Structure

Bit 24~32 bit 23~16 bit 15~8 bit 7~0
o7 ~a0 R7~R0O G7~G0 B7~B0O

oRGB8888

aRGB4444: Each pixel is represented by 16bits data, as the structure shown in Table 15-5:

Table 15-5: aRGB4444 Data Structure

bit 15~12 bit 11~8 bit 7~4 bit 3~0
aRGB4444
a3~a0 R7~R4 G7~G4 B7~B4
a3o2ala0: 0—0, 1—2/32, 2—4/32, 3—6/32, 4—8/32, ... , 12—24/32, 13—26/32, 14—28/32,
15—100%.

jpg: The JPG data format is the final format to which BMP and JPG images are converted for display. Note
that PNG pictures cannot be set to the jpg format.

Ul_Editor-11l_EN / V1.1
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15.18.2. dataFormat - Icon and Gif
When generating the UartTFT-V3_Flash.bin, Ul_Editor-1ll will convert the imported pictures based on the
dataFormat settings.

When dataFormat is not set > BMP and JPG pictures will be converted to JPG based on the Project Setting
(RGB Format), and PNG pictures will be converted to aRGB4444 format.

When dataFormat is to be set > Follow the rules listed below:
1. PNG picture cannot be set to JPG
2. BMP or JPG pictures cannot be set to «RGB8888 or aRGB4444.

If a picture has to be used in more than one Icon or Gif widgets, developers must make copies of the picture,
and assign different numbers to the copies.

Ul_Editor-11l_EN / V1.1
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16. Appendix

16.1. Appendix 1 - Programming
16.1.1. Upgrade UartTFT panel

A new UartTFT controller needs to be programmed before put to work. It needs three bin documents,
“Bootloader.bin”, "MCU_Code.bin" and "UartTFT-V3_Flash.bin".

MCU_code.bin, just as its name implies, is the MCU code for the Uart TFT panel, and should be programmed
to the flash of the chip. UartTFT-V3_Flash.bin contains the pictures, animations, texts, and display flows, and it
should be programmed to the external flash chip.

Upgrading methods differ by the model of the UartTFT controller, please refer to the below table.

Table 16-1: LT7589 Upgrading Methods

TET Uart Interface
Model Upgrade Bin USB Interface | SD Card | USB Disk

Interf
nierface (LT Uart GUI)
MCU Code \Y Vv -
LT7589 |  RGB
UartTFT-V3 Flash v v i

Note:
-“: Not available.

‘V’: Available

Ul_Editor-11l_EN / V1.1
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16.1.2. LT7589 Upgrade

16.1.2.1. Download Bootloader
The LT7589 bootloader, LT7589 USB_SD_Uart_Bootloader, supports upgrade functions through USB, SD card,
and Uart port.

The bootloader can be downloaded through the SWD port (SWDIO, SWDCLK, GND). Refer to the programming
manual, LT_SWD _ISP_PRG-Kit_Vxx.pdf, for more detail.

Ul_Editor-11l_EN / V1.1
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16.1.2.2. Download bin files through SD card
Users may also program MCU_Code.bin and UartTFT-V3_Flash.bin to an LT7589 demo board through an SD

card.

Please refer to the below procedure:
(1) Format an SD card / USB Disk by USB2.0 format / 2~32GB / FAT32
(2) Make two directories and name them as [MCU_Code], and [UartTFT_Flash] respectively.
(3) Save the bin files that will be programmed to the corresponding directories, as shown below:

(The name of the files and directories MUST be exactly the same as shown in Figure 16-1)

MCU Code ®— MCU Code.bin
UartTET Flash €— UartTFT-V3 Flash.bin

Figure 16-1: Make two directories

(4) Make sure that LT7589 demo board is power off, and then insert the SD card.
(5) Power on the LT7589 demo board. The demo board will detect the SD card automatically.

Note: There is no need to repeatedly upgrade same MCU_Code.bin file. Developers may leave the MCU_Code
directory blank to skip the programming of MCU_Code.bin. The same rule applies to the upgrade of UartTFT-

V3_Flash.bin.

Ul_Editor-11l_EN / V1.1
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Figure 16-2: SD Card Upgrade

The LCD panel will show as Figure 16-4 when programming a UartTFT-V3_Flash.bin to an LT7589 demo board.

Figure 16-3: Programming UartTFT-V3 Flash.bin

Note: When programming UartTFT-V3_Flash.bin, it usually takes a long time to go through the [erase] and
[write] operations because of the characteristics of the SPI Flash.

A CRC checking will be proceeded after the UartTFT-V3_Flash.bin is programmed

Ul_Editor-11l_EN / V1.1
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Figure 16-4: CRC Checking

As soon as the CRC checking is passed, the development board will enter the main program.

Figure 16-5: Programming Done
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16.1.2.3. Download bin files through Uart port

LT_Uart_GUI is a tool that enables developers to upgrade MCU_Code.bin and UartTFT-V3_Flash.bin through
Uart interface.

Once an MCU_Code is successfully programmed to the LT7589 demo board, the [BootMode] will be skipped

when the MCU code is running. Users may enter the [BootMode] again by the below methods:
1. Send the below command to LT7589 through the Uart port:

0x5A 0xA5 0x07 0x10 0x70 0x11 OxAA 0x55 0x11 0x99
2. Use the tool, LT_Uart_GUI_Vxxx.exe, to connect with LT7589, and then click on [BootMode]

pouder on!

Figure 16-6: Upgrade through the Uart port

To program bin files through the Uart port, please follow below procedure:

6. Activate LT Uart GUI_Vxxx.exe (Download it at https://www.levetop.cn/en/index.aspx).

¥ LT Uart_GUIV3.49 — *
Message Control
Mcu code,CRC = 0x0 Len: 0 SerialPort: COom? ~
.0_20260112_LIBILT7589_UE-I_V1.0_20260112_LIB/Debug/LT7589_UE-Il_V1.0_20260112_LIB.bin Input File BaudRate: 115200 "
Flash code,CRC = 0x0 Len: 0
New Rate: 1322400 ~
C:1_JerrylLevetop/Ul_Editor-IVUI_Editor-ll_V41.01/Examples/Ul_Demo/UartTFT-V3_Flash.bin Input File
BL_SET=0 WaitTime: 1ms -
MCU:
BootMode-
BootMode-Il
Open Comm
Update MCU

Check Mcu CRC
Update Flash
Flash Info
Check Flash CRC
Run Uart Application

Exit

B Return 115200 when close Comm

Flash ID:

Flash Size:

0% Flash Name:

Figure 16-7: Activate LT Uart GUI Vxxxx.exe
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7. The software will auto-detect the LT7589 demo board and display the connected COM port. Click on [Open
Comm], the MCU type and Bootloader version will be listed, as shown below:

(¥ LT_Uart_GUI_V3.49 — *
Message Control
Mcu code,CRC = 0x0 Len: 0 (1) Select Uart port W
.0_20260112_LIBILT7589_UE-Il_V1.0_20260112_LIB/Debug/LT7589_UE-Il_V1.0_20260112_LIB.bin Input File . eSI00 .
Flash code,CRC = 0x0 Len: 0 (2) Set new baudrate -
C:1_JerryiLevetop/UI_Editor-IiUI_Editor-ll_V1.01/Examples/U|_Demo/UartTFT-V3_Flash.bin Input File >
BL_SET =0 WaitTime: ms ~
veom_index = 0
59 i MCU: LT7589
LT7589 Boot_Version:24120601 .
Recennected with the new baud rate... (3) CIICk [Open Comm] tO
vecom_index =10 i T
57859 Boon Vorsion:24120601 connect with LT7589. BootMode-
BootMode-I
I Close Comm I
Update MCU
Check Mcu CRC
Update Flash
Flash Info
Check Flash CRC
Run Uart Application
Exit
B Return 115200 when close Comm
Flash ID:
Flash Size:
0% Flash Name:
Figure 16-8: Click [Open Comm]
(3) Select the bin files and program them to the LT7589 demo board
¥ LT Uart_GUI_V3.49 — e
ST (4) Select MCU_Code.bin Control
Mcu code, CRC = 0x90310391 Len: 443858 SerialPort: COMS v
.0_20260112_LIBILT7589_UE-Il_V1.0_20260112_LIB/Debug/LT7589_UE-Il_V1.0_20260112_LIB.bin Input File T o0 .
Flash code, FileCRC = 0x65B356C6 FlashCRC = 0x344003C8 Len = 8126488
. . ﬁ New Rate: 1382400 v
C:1_Jerry/LevetopiUl_Editor-IINUI_Editor-li_V1.01/Examples/Ul_Demo/UartTFT.V3_Flash.bin Input File
veom_index =0 WaitTime: 1ms ~
LT7589 Boot_Version: 24120601 .
Timer:14:45:17 Mcu: LT7589
Erase flash OK... .
Timer14:45:147 (5) Select UartTFT-V3_Flash.bin BootMode.
Program flash.. -
Timer:14:45:28 BootMode-ll
Get: 6c5d2, ffifffffa0310391
Check CRC is OK... Close Comm
Timer:14:45:28 . .
(6) Click to program MCU_Code.bin —>| Update MCU |
Update MCU is OK!!!!
Check Mcu CRC
. . _’,_,,./} Update Flash
(7) Click to program UartTFT-V3_Flash.bin I J
Flash Info
Check Flash CRC
. . . /—? I Run Uart Application I
(8) Click to exit the programming mode
Exit
B Return 115200 when close Comm
Flash ID: 0xc84318
Flash Size: 16777216
I, 1o Foettemer SRR

Figure 16-9: Select bin files and start programming
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Figure 16-10: Programming Done

Note:
If clicking on [Flash Info], yet the flash information does not show up (as shown in the yellow box of
Figure 16-9), then the Flash ID should be added to Flash.ini, as shown in Figure 16-11 and 16-12.

PC > OS(C) > 1lJerry » Levetop *» UartTFTPanel > Programming * LT268 269 »> LT Uart GUI V3.22-2022-8-24
Name - Date modified Type Size
iconengines 2022/8/24 T4 03:41 File folder
imageformats 2023/2/23 T4 0207 File folder
platforms 2022/8/24 T F 0341 File folder
styles 2022/8/24 FF 03:41 File folder
translations 2023/2/23 T4 0207 File folder
a config.ini 2023/2/23 £ 11:58 Configuration setti... 1KB
D3Dcompiler_47.dll 2014/3/11 T 06:54 Application extens.. 3,386 KB
i\j Flash.ini 2021/5/19 L 10:09 Configuration setti... 1KB
libEGL.dII 2020/3/28 £ 03:04 Application extens... 66 KB
libgce_s_dw2-1.dll 2018/3/19 T4 09:12 Application extens... 112 KB
libGLESv2.dll 2020/3/28 L5 03:.04 Application extens... 7,607 KB
libstdc++-6.dll 2018/3/19 5 0912 Application extens.. 1,507 KB
libwinpthread-1.dll 2018/3/19 T 09:12 Application extens... 46 KB
LT LT_Uart_GUIV3.22.exe 2022/8/24 T 03:41 Application 101 KB
= LT268x_Uart_GUI_V20.pdf 2021/6/11 £ 11:04 Microsoft Edge PD... 3333KB
opengl32sw.dll 2016/6/14 9 09:08 Application extens... 15,621 KB
Qt5Coredll 2020/3/28 5 03:.04 Application extens.. 8,263 KB
Qt5Gui.dll 2020/3/28 £ 0304 Application extens... 9,627 KB
Qt5SerialPort.dll 2020/3/28 £ 0318 Application extens... 156 KB
Qt5Svg.dll 2020/3/28 £ 03:21 Application extens... 576 KB
QtSWidgets.dll 2020/3/28 £F 03:.04 Application extens... 8,918 KB

© Levetop Semiconductor Co, Ltd.
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_| Flash.ini - Notepad — O %

File Edit Format View Help

[FLASH]
0xEFA013,256, 2042, W25040CLE,
O0xEF4014 256, 4006, WASQ80DV,
OxEFA015 256, 8192, W2SQ1EDV.,
0xEF4016.256, 16384, WASO32FV,
0x256016. 256, 16384, P2SQ32H,
0x221752,256, 16384, T25564,
OxBF4017 256, 32768, WASQB4RV,
0xBA3217,256, 32763, ZD25Q64B,
0xFS3217 256, 32768, FMASQ64B.
0XEFA018 256, 65536, W250128FV,
0x5E4018. 256, 65536, ZBASVQ12S,
0x624018 256, 65536, BYZSQLIRAS,
0x522112.256, 65536, NM25Q123,
0x1C7018 256, 65536, EN2SQHL2E,
0xEF4010.256, 131072, W25Q256FV,
0x0B4010. 256, 131072, XT250256,
0xEFAA2] 2048, 65536, W2SNOLGY,
[FLASH]

Flash ID |, Page size

Page amount  Flash type

Figure 16-12: Add Flash ID to Flash.ini (2)

Note: Using Uart connection to download bin files is relatively slow, it is suggested that users utilize other
programming methods.

Ul_Editor-11l_EN / V1.1
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16.1.2.4. Download bin files through USB port

LT_Uart_GUI can also enable developers to upgrade MCU_Code.bin and UartTFT-V3_Flash.bin through USB
port.

Upgrade bin files through USB port is easy. Please follow the procedure shown below:

8. Hardware configuration:
1. Connect Busy to GND
2.  Connect CON9 to the computer

3. The COM port must not be occupied by other program/software

LSS SN
LR RN NN

Figure 16-13: Prepare the LT7589 Demo Board

9. Activate LT _Uart_ GUI_Vxxx.exe. The The software will auto-detect the LT7589 demo board and display the
connected COM port. Click on [Open Comm], the MCU type and Bootloader version will be listed, as shown

Ul_Editor-Ill_ EN / V1.1
|
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below:
LT Uart GUI V3.40 -~ X
Message Control
Mcu code,CRC = 0x0 Len: 0 SerialPort: | COM4 ¥
|C:IUsers.fAdminislratorlDeskioprI_Edilor-lIIIL17539_UE-III_V1 .0_20241204.hbin | Input File BaudRate: 921600 ~
Flash code,CRC =0x0 Len: 0 New Rate: 921600 “
|C:IUsers.fAdminislratoriDeskiDprf'EK#ﬂUIIEJ'TSBQIUarITFT—II_Flash.bin | Input File WaitTime: Ims »
BL_SET=1

vcom_index = 0 MCU: LT7589 | I

LT7589 Boot_Version:24101101 |

Reconnected with the new baud rate...
vcom_index =0 BootMode-ll
LT7589 Boot_Version:24101101

BootMode-|

Close Comm
Update MCU
Check Mcu CRC

Figure 16-14: Click on [Open Comm]

(3) Follow the procedure illustrated in the Download bin file through Uart Port to program MCU_Code.bin and
UartTFT-V3_Flash.bin.

(7 LT Uart_GUI_V3.40 - X
Message Control

Mcu code, CRC = 0x1315A245 Len: 393133 SerialPort: | COM4 v
|C:.|'U sers/Administrator/Desktop/Ul_Editor-lll/LT7589_UE-II_V1.0_20241204.bin | Input File BaudRate: 921600 ~
Flash code,CRC = 0x0 Len: 0 New Rate: 921600 ~
|C:.|'U sers/Administrator/Desktop/ T{EX{HUI T#2/7589/Uart TFT-II_Flash.bin | Input File WaitTime: iz o

vcom_index =0 MCU: LT7589

LT7589 Boot_Version:24101101 )

Timer:9:15:53 Tt

Erase flash OK... oothode-

Timer:9:15:53 BootMode-Il

Program flash..

Timer:9:15:58 CloseiComm

Get: 5ffad, 1315a245 Update MCU

Check CRC is OK...

Timer:9:15:58 Check Meu CRC

Update Flash
Flash Info
Check Flash CRC
Run Uart Application
Exit

Fashi: [ |
Flashsize: ||
FlashName: ||

Figure 16-15: Program MCU Code.bin and UartTFT-Il _Flash.bin

Ul_Editor-11l_EN / V1.1
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58 Boot loader:USB
sion:V1.2
F D:GDSF1GM7UE

1: UartTFT-V3_Flash.bin

2: MCU_Code.bin 0k

pouwer on!

Figure 16-16: Programming Done

16.1.3. List of Prompt Messages

Figure 16-17 shows the list of prompt messages about the upgrading process.

Figure 16-17: List of Prompt Messages

Ul_Editor-11l_EN / V1.1
|
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16.2. Appendix 2 — Applicable IC Models & the Settings

16.2.1. Applicable IC Models

Developers may select their target IC through [MCU type] list in the [Project Setting] Page. Currently, Ul_Editor-
[l only supports LT7589.

General

MCU Type

Flash Type
Flash Size 16MB il
Rotate . 0 Degree hill

MNum of Language 1

Figure 16-18: IC Options

Ul_Editor-11l_EN / V1.1
|
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16.2.2. Setting Limits

The setting limits based on the IC models are listed in Table 16-2, as shown below:

Table 16-2: IC models and the setting limits

IC Model
LT7589
Parameter
User address range 0x0000~0x7FFF
PNG size limitation No limitation

Circular touch/progress bar | W=H<=Y resolution of the panel

Analog Clock W=H<=Y resolution of the panel
Trend graph area No limitation
aRGB4444
RGB format
aRGB8888

Picture size limit for . . @
. No limitation
Keyboard widget

Area limits for SlideMenu L
. No limitation
widget

Picture size limit for
. . W+*H < =384000
SlideMenu widget

Slide to jump — with sliding

Support
effects A
Popupbox background
N Support
dimming
Page Picture Compression NA
Icon & Gif Compression NA
Encoder Support

Note: W and H represent the LCD resolution.

Ul_Editor-11l_EN / V1.1
|

© Levetop Semiconductor Co, Ltd. -285-



JLEVETOP Ul _Editor-1Il

16.2.3. Maximum Number of Widgets in a Single Page

The number of widgets in a single page is limited. The IC resources occupied by different widgets vary too. In
order to best utilize IC resources, the number of widgets in a single page is limited, based on the IC models.
The following table lists all the widgets and their maximum amount allowed in a single page:

Table 16-3: Maximum Number of Widgets in a Single Page

T — € Model Ul Editor-Ill |  LT7589
Button 128 20
Slidemenu 64 8
Popupbox 64 8
Variable Button 256 20
Combo Button 128 20
Circular touch 32
Slider Bar 32
SingleKey 200 60
Numeric Keypad 128 20
EN_KeyBoard 128 10
CN_KeyBoard 128 10
String_Label 512 300
Static_Text 512 300
Text Scroll 32 4
Text Number Display 512 30
Graphics Number Display 32 30
Analog Clock 8 2
Digital Clock 16 15
Gif 32 20
QRCode 16 16
Audio Play 32 1
Bit Status 128 64
Icon 128 64
Trend Graph 12 8
Encoder 8 1
Timer 8 10
Automatic variable 64 10
needle 16 6
State Button 128 20
Extend Button 128 20

Ul_Editor-11l_EN / V1.1
|
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16.2.4. The address list of variables and special registers.

Table 16-4: The address list of variables and special registers.

IC Model LT7589
Widget Name
. 0x0000~
User Address range (writeAddr)
Ox7FFF
Page Register 0x7000
Backlight Register 0x7001

Time Register

0x7002~0x7007

Confirm_Time Register 0x7008

Wav Control Register 0x700A

Volume Register 0x700B

RTP Calibration Register 0x700C

Key code trigger Register 0x700D

Auto Backlight Control Register 0x700E

Register for setting the dimming value 0x700F

Register for setting the wait-time to enter 07010
sleep mode

Register for setting the Uart upgrade mode 0x7011

Register for Variable Association List 0x7014

Register for setting multi-language 0x703F

16.2.5. Precaution: NandFlash

1.

The storage space of NandFlash cannot be fully utilized, and each IC must reserve at least 20Blocks as a
replacement for bad blocks (each block size is 128KBytes).
NandFlash with a size of less than 1GBytes needs to reserve 20Blocks for bad block replacement, 2GByte
NandFlash needs to reserve 40Blocks for bad block replacement, and 4GByte NandFlash needs to reserve
80Blocks for bad block replacement.

For example, for a 128MBytes NandFlash, if 20Blocks are reserved for bad block replacement, the actual
available space is 131596288 bytes, which is 128 x 1024 x 1024 - 20 x 128 x 1024. (i.e. 125.5MBytes)

Ul_Editor-11l_EN / V1.1
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16.3. Appendix 3 - Demo Kit

Levetop provides various development boards for each UartTFT controller. Below is an LT7589 development
board for 40 pin or 50 pin standard TFT panels

aLT7589A Demo V1.0

Levetop Semiconductor

RR2 RR1 RR4 RR3 R

A0 A

1 40
“mm L T

‘ LT7589B Demo V1.1

Levetop Semiconductor

VCOM
AVDD

REMOVE
AFTER
WASHING

Figure 16-20: LT7589B Development (Demo Kit)

LT7589 development board has embedded an MCU program. There is also a set of demo materials which
include picture, GIF animation, fonts, and wav data, pre-programmed to the SPI flash on board in the form of
BIN file.

The related demo files can be downloaded through https://www.levetop.cn/en/index.aspx. Users may also
contact Levetop sales for related information.

Ul_Editor-11l_EN / V1.1
|

© Levetop Semiconductor Co, Ltd. -288-


https://www.levetop.cn/en/index.aspx

JLEVETOP Ul _Editor-1Il

16.4. Appendix 4 — UartTFT Panel Development Flow

( START )

Decide TFT panel size
and resolution based on
the product requirement

Choose TFT panel
interface (RGB/MCU)

Provide TP infomation
to Levetop

Is Touch Panel
needed?

Refer to IC spec & check
with Levetop to selecta
proper IC solution

|

Confirm TFT pane
supplier and price

Design schematic diagram
(basedon LT schematic, TFT
panel, and HW requirements.)

l

Ask Levetop to check the
schematic diagram

!

1. Make PCB sample

2. LT provides IC sample

3. Design graphics and
display flow.

l

Power on and initialize
the TFT panel

Ask Levetop for support

s TFT panel workin

1. Download UI_Editor

- - 2. Refer to Levetop
Provide schematic, PCB application note.

drawing, TFT module,
and initialization code to
Levetop.

}

Levetop assists to power on
and initialize the TFT panel

]

re the Ul desi
and display flow
omplete:

v .| Refine the Ul design
"| and display flow

Figure 16-21: Development Flow (1)

Ul_Editor-11l_EN / V1.1
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@

Levetop evaluates the
customized requirements

Yes
Brief customization?

Levetop updates the
internal MCU code

Contact Levetop for
MUC datasheet and
related documents.

Sign back NDA?

Contact Levetop to get
related source codes

»
>

A 4

Modify host program

No

Yes
Development

Done?

Compiling issues or

other question

Contact Levetop

Development
Done?

Figure 16-22: Development Flow (2)

Ul_Editor-11l_EN / V1.1
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Learn about UI_Editor
and get familiar with it

I

1. Refer to application note
and demo videos
2. Referto Demo program

—

A4

Implement Ul design and
display flow by Ul_Editor

Download Ul_Emulator to
simulate/verify the design

Are displayed
contents and flow
correct?

| Build and export bin file

) =

Program the bin file to
SPI Flash by SD card or
VCOM tool to verify the
design on TFT module.

Are displayed
contents and flow
orrect?

Export command table

>
v
Editing the code on the host
side based on the exported
command table

Are displayed
contents and flow
orrect?

Host program
issue?

Modify host program

Is Customization
needed?

A 4

- . Test and verify on
Keep refining the display ; !
materials and flow device/machine

A

o

Figure 16-23: Development Flow (3)

Ul_Editor-11l_EN / V1.1
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16.5. Appendix 5 - Ul Editor vs. Ul Editor-IlI

The first generation of Ul_Editor manipulates UartTFT controllers by fixed commands; whereas, the 3™
generation is designed to utilize variables for more sophisticated operations. The differences between the two
generations are listed below:

Table 16-5: The differences in Uart Communication and Commands

Mode Ul_Editor Ul_Editor-lll
Command structure:
Command structure: Header + length + RD/WR command code +
Communication| Header + command code + CRC | Variable address & Data + CRC
+ ending code Header can be modified.

Support Modbus, 12C

Every function corresponds to a
command. The number of each
function is limited by the serial
number (Max. 256)

Every command is operated according to
the variables. The number of each function
is not limited.

Command

Ul_Editor-11l_EN / V1.1
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16.6. Appendix 6 — New Features of Ul Editor-Ill

Table 16-6: New Features of Ul Editor-I1ll

No. Function Description

1 Pop-up Box ® Command : Pop-up Box command + Trigger key

®  Numerical and ASCII text keyboard are available for input

2 | Input Numbers/Texts |g  ASCI|inputs can be displayed as, * » and the actual input data

will be sent to Host MCU for further operation

®  Backlight control by pre-designed progress bar or circular

progress bar

3 Backlight Control
®  Backlight control by the command from Host MCU

®  Backlight control by pop-up box

° Command: Pop-up Box command + multi-variables control

® Display the listed items by pop-up box, click to choose an item
4 Pop-up box settings for further operation

®  Support “Menu selection® feature, listed items can be selected
by sliding operation

5 Adjust Date/Time |@  Sliding the panel to setup Date and time

Display data
6 |synchronized with the(®  Display options: %, numbers, and symbols
progress bar

7 Icon switching (@  Icon switching in loop by incremental control

Ul_Editor-11l_EN / V1.1
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16.7. Appendix 7 — OTA Difference Upgrading

16.7.1. Overview

In order to improve the slow upgrade speed when using serial ports for OTA upgrades, Levetop has designed
a differential upgrade method. This upgrade method will allocate storage ranges for each type of material in the
Ul project during compilation, and users can set reserved upgrade space for each type of material in the Ul
project setting menu based on their needs, on the basis of the storage range specified for existing materials. In
the later stage of development, after the Ul materials are changed, deleted, or replaced, simply recompile the
new Ul project and generate a bin file, and then import it together with the old bin file of the Ul project into the
differential comparison software, Diff OTA_Tool, provided by Levetop. This software will compare and analyze
the differences between the new and old bin files, and generates a file with a “.diff ” suffix for the data of the
differences. Since the file only contains the differential data between two bin files, the data amount is relatively
small. Users may update the diff file to the SPI flash without updating the whole project data. The obtained diff
file can be updated to the SPI flash by the software tool, LT_Uart_GUI_Vx.xx (note that version 3.42 or above
is required). The diff file can also be updated to the SPI flash by the host MCU through WIFI, Bluetooth, or Uart

port.

16.7.2. OTA Difference Upgrading Steps

Step 1: Set up the “OTA Update Addr” Table in Ul_Editor

Step 2: Modify the Ul project as needed, and then compile it in Ul_Editor to generate a new bin file.

Step 3: Use the software, “Diff OTA_Tool Vx.xx”, to generate a diff file based on the difference between the
new bin file and the old one.

Step 4: Update the diff file to the SPI Flash

16.7.3. OTA Update Address Table

1. To set up the OTA Update Address Table in Ul_Editor, click on [File] and then select [OTA Update Addr Setting]

File Tool Help

Open project

New project

Project Setting =

OTA Update Addr Setting ™ 1 L} -~ | 8 ol = Q a M = A =] ] éa a
a

Right Align Top Algn ~ Bott..lign Width Align Helg...ign Shape Align H-Eq..tant V-E

Build project

Clean project

Save All
Exit

0007 il
0008 E4:%
0009 #F

0010 MiEiRE
0011 iAEFS
0012 B3}
0013 FEERE
0014 BISHNE
0015 X=
0016

0017

0019 XEET
0020 FFERe-1
0021 EFiRE-2
0022 EFERE2-1
0023 E=iSuma2-2
0024 281
0025 212
0026 ZEXERE-1
0027 EXIRE-2

Ready

VA1 i names .

Load latest page cfg
Save current page cfg

0018 RGBColor(0,0,0)

1 Jemy/Levetop/Ul_Editor-1/ UL Editor-1LV3.11-20250307/U1_Editor-1V3.11/Examples/Examepies/B00n480._ S T IRASREEN SUART-22051 g - o

culv0 §@ ¢ = m e 8 8 g | &a
R

m B D BEBEEd B 2 = & 2 ®
Ctrl+N  fhVar RingTouch Sider Keypsd ENKB CNKB KBkey Label Statictext TextRol Number

prgNumber Clock RTC Timer Gif QRCode Wav Progress RingProgross biticon Auto Variable lcon Cur

e tant Zoomin ZoomOut Original Widg.lone Wid.opy Widg..aste Delete Undo Redo Lock Unlock
1l +

Ctrl+S

evetop/U1_Editor-11/U1_Editor-11_V3.11-20250307/U1_Editor-11_V3.11 pl ples/B00x480_tFfE T < SESH/SIEH-SMERT-23051 Lini
-8
Page0000¢

Page picture Name: ,RGBColor(0,0,0) FHEE

Page User Name:

Get Ul message

New Widget write address: 0x5£63

Resolution: 800°480 __UI Page: 100%

Figure 16-24: OTA Update Address Setting
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2. In the pop-up window, check the [OTA Update Addr] box on the left-top corner. As shown in Figure 16-50, the
first column is the start address of each kind of marterials; the second column is the data length each kind of
materials; the third column is the reserved data length for each kind of materials. The first and second column
data will be auto-generated by Ul_Editor after compilation. The value in the third column can be set by users,
and the default value is 1024K. It is suggested that users set the value of the third column after the Ul project is
almost done. This is because the project structure is more stable now, and it is eaiser to decide the reserve
spaces for each kind of materials.

(7} OTA Update Addr Setting X
OTA Update Addr
Font Start Addr Current Material Length Reserved Length 1024 k
MultiLanguage Start Addr Current Material Length Reserved Length 1024 k
WAV Start Addr Current Material Length Reserved Length 1024 k
GIF Start Addr Current Material Length Reserved Length 1024 ke
Image Start Addr Current Material Length Reserved Length 1024 k
Icon Start Addr Current Material Length Reserved Length 1024 ke
Static Text Start Addr Current Material Length Reserved Length 1024 k

Figure 16-25: OTA Update Addr Setting Table

3. After compilation, the values of the first and second colum will be auto-generated. Users may then decide the
reserve spaces for each kind of materials and set the values of the third column, as shown in Figure 16-51. Note
that the setting value must be a multiple of 128K (or 256K if [with GBKCode] is checked in the Project Setting
page). If the input value is not a multiple of 128K / 256K, a proper value will be auto-adjusted by Ul_Editor. After
the values of the third column are set, the Ul project needs to be compiled again to include the settings. The
generated bin file can then be programmed to the SPI Flash.

(7} OTA Update Addr Setting X

~/ OTA Update Addr

Font Start Addr 262144 Current Material Length 12435296 Reserved Lengthl 512 k
MultiLanguage Start Addr 13369344 Current Material Length 48 Reserved Lengthl 768 k
WAV Start Addr 14417920 Current Material Length Reserved Length 256 k
GIF Start Addr 14680064 Current Material Length 45312952 Reserved Lengthl 1024 k
Image Start Addr 61079552 Current Material Length 3872304 Reserved Lengthl 1024 k
Icon Start Addr 66060288 Current Material Length 11940912 Reserved Lengthl 512 k
Static Text Start Addr 78643200 Current Material Length 0 Reserved Lengthl 256 k

Figure 16-26: Setup the Reserve Spaces

Ul_Editor-11l_EN / V1.1
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4. When a Ul project is modified, there could be changes on the widget location, widget address, widget amounts,
and materials (added / deleted / replaced). The information of widgets* location address, and amounts is stored
in the first 256K of the generated bin file. If the widget information is changed, the 256K data will be changed as
well and be recorded in the diff file. As for the changes on materials, they will be recorded in the reserve spaces
set in the previous step. Note that the space occupied by the increased materials cannot exceed the reserve
space. In addition, the numbering of the increased materials can only be larger than that of the existed materials.
Setting a front or middle number will cause processing errors. When the Ul project is done modification and
compiled, the generated bin file can be used for OTA difference upgrading. (Note the [OTA Update Addr] box has
to be checked, as shown in Figure 16-50.)

5. When the OTA difference upgrading function is enabled, the generated bin files (old and new ones) will be in the
same size. This feature can also be used to check if the increased materials exceed the reserve space.

Ul_Editor-11l_EN / V1.1
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16.7.4. Diff_OTA_TooI
16.7.4.1. Data Structure of the Diff file

10. The data structure of a diff file is as shown in Figure 16-27

Header (32bytes)
Diff Data Block 0
Diff Data Block 1
Diff Data Block 2

Diff Data Block n

Figure 16-27: Data Structure of a Diff File

11. Header (The listed data are in big-endian)

brtel) (hedd
bytel O dF
bartel: (o4
berte3 (hed 1
brted
byted
bertefs
barte?
byted
barted
bt 10
batell
batel2
bortel3
barte 14
btels
berte 16
bt l?
byteld
bt 19
berte2l)
byteZ] The CEC value of the upgrading
byteZZ document

bertesd
brtecd
byte25 The CREC value of the Ul data of the
btelh npgrading document

brtel?
byteld
btel The CRC value of the front 28bytes of
byte30 the upgrading document

byte31

Document ID: “DOTA”

The data length of the Dnff Block Biz-Endian

The CRC value of the Diff Block

The data ameonnt of the Diff Block

Header (32bwvtes)

The length of the original decument

Figure 16-28: Data Structure of the Header (32bytes)

Ul_Editor-11l_EN / V1.1
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12. Data structure of the block data

bytel)
bytel
birte
byte3
byted
bitel
bitefs
byte?
byted
byte
byta 10
bytell
bytel2
brtell The cne's complement of the CRC value
byield of the Block data

bytelS

The address of the Block data

The length of the Block data

Elock 0

The CREC walue of the Block data

DATA Block data

Figure 16-29: Data Structure of the Block Data (16bytes)

16.7.4.2. Software Operation

13. Activate Diff_ OTA_Tool, and import the old bin file and the new bin file, as shown in Figure 16-30.

Diff OTA output_tool V1.01 x

Files CEC ¥alue Length (bytes)

| T — I tktop/E 53 /SHBRFH AR /LT7689_UTE; tor—TT_Function_10244600_¥2. 20(1) War tTFT-II_Flash. bia| [0x00Eeasne | [1ose74t76 |

Input o1d oode | H/E5AHBRPHITELT7689_UIE tor—I1_Fumotion_{024x600_VE. 20 (1) Var tTFT-IT_Flash_old bin| [x7eco0ers | [13se7a178 |

diff output Close 128K i

Hew File CRC:0x99EGASDS, VI CRC:0xA4750859

Figure 16-30: Import the old and new bin files
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14. Click [diff output] to generate a file with a suffix of “ .diff “, as shown in Figure 16-31.

Diff OTA output_tool V1.01 x
Files CEC Value Lengthibytes)
Input new code I;ktnpf%ﬁ/ﬁﬂﬂ%ﬁﬁifumsg_unditnr—H_Functinn_1nz4xsun_v2 2001) War+TFT-TT_Flash bin| |Dxm5?434n | |1386?41?E |
Input old code L%ﬁ/ﬁﬂﬂ%fﬁuﬁﬂﬁﬁss_mmitny—H_F\mctinn_1nz4x6nn_v2 2001} War tTFT-TT_Flash_old bin| |DxEBTEBZSZ | |1386?41?E |

di ff output Close 128K ~

C:/Users/Adninistrator Desktop/diff ota diff
nFilelen{=oFilelen

10, 11:1058, 0

d1 ££0: 0x00000000, 0x00020000, 0xD245 T4A6
di ££0:0x00020000, 0x00020000, 0x0AG32C73
di ££0: 0x07400000, 0x00020000, 0x65865124
di ££0: 0208140000, 0:x00020000, 0x26 T269ES
41 ££0: 005160000, 000020000, 0xBATSTLFE|
di ££0: 005180000, 000020000, :xASF FECO2
di ££0:0x081A0000, 0x00020000, Dx1B30F93A
di ££0:0x051C00000, 0x00020000, 0x0ETEC1 TS
di ££0:0x051E0000, 0x00020000, 0xFIETFE5C
di ££0: 0x08200000, 0:x00020000, 0x4A4283 75
di ££0: 0x08220000, 0x00020000, OxS444A8SF
di ££0: 0x08240000, 0:00020000, 0:x2CFCOE3S
d1EE Block_Ten: 1673056

i £f black_cro: Dx40EZEAEE

diff_num: 12

nFileLen: 138674176

file_cre:0xADST4340

ui_creo: 0x46T18D504

3iFf para_ore:OxEEECEDEE

Figure 16-31: Generate the Diff File

As shown in Figure 16-56, when the upper right red box is set to 128K, the data of the old and new bin files
are divided into packets every 128K, starting from address O for differential comparison. If there is a
difference in the data of certain packet between the new and old files, it will be displayed in the message
window, as the red box shown in the lower left corner of Figure 16-31.

For NandFlash, it is recommended to compare a packet of every 128K data; while for NorFlash, it is
recommended to compare a packet of every 4K or 64K data.

15. When designating the “ .diff “ file name, do not use the existed file names in the file folder. Using the existed “ .diff
“file names may result in incorrect data.
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16.7.5. Upgrading SPI Flash - LT Uart GUI

Once the “ .diff ” file is ready, users can program it to the SPI Flash through the software tool, LT_Uart_GUI. Note
only the v3.42 or above version supports programming the “ .diff “ file. Users may refer to the programming
procedure described in the previous section, Appendix 1 - Programming.

The below example explains how users may program a “ .diff “ file to the SPI Flash on a LT168B development board

through the USB interface.

1. Hardware configuration (refer to Figure 16-57)
(1) Connect the Busy pin to the GND pin, as noted (1]

(2) Connect the board to PC through USB port, as noted (2]

aLT16BB Demo V1.1

Levetop Semiconductor

' !}.3 CANH @&
el )
- !} CANL ?

INTO 6 @B=

o INTO.7 @B
- Ra2B)Q ®
£t 5 RXD1 G=
&Rl ™01 G=

=]

Figure 16-32: 168B Hardware Configuration

2. Activate LT _Uart_GUI, and click on [Input File] to import the “ .diff “ file. Next, select the connected port, and

then click on [Open Comm] to connect the LT168B module.

¥ LT_Uart_GUI_V3.42
Message

Mcu code,CRC = 0x0 Len: 0

fspace/LT168_Uart/LT168x_UE2.0_MCU_V3.11_20241212_LIB/Debug/LT168x_UE2.0_MCU_V3.11_20241212_LIB bin|

Flash code, FileCRC = 0x62EA9459 Len = 1573056 I

[c:iusersiAdministratoriDesktop/diff_ota.diff |

BL_SET=1

Insert COM4

vcom_index = 0

LT168B Boot_Version:24101101
Reconnected with the new baud rate...
vcom_index =0

LT168B Boot_Version:24101101
file_diff_info.diff_index :0x444F5441
file_diff_info.dblk_lenght:1573056
file_diff_info.dblk_crc :0x62EA9459
file_diff_info.dblk_number:0x0000000C
file_diff_info.nFile_lenght:138674176
file_diff_info.nFile_crc :0x5B2114BF
file_diff_info.nFile_ui_crc:0x6B62B12E
file_diff_info.diff_para_crc:0x9AF1ACC7
par_tCRC:0x9AF1ACC7
blk_tCRC:0x62EA9459

- X
Control

SerialPort: | COM4 ~
Input File BaudRate: 821600 ~
NewRate: 921600 S
|| nputFile WaitTime:  |1ms ~
meu:

BootMode-|

BootMode-Il

Close Comm
Update MCU
Check Mcu CRC
Update Flash
Flash Info
Check Flash CRC

Run Uart Application

Exit
Flashio: [ ]
Flashsizes | |
FlashName: | |

0%

Figure 16-33: Import the .diff File
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3. Click on [Update Flash] to start the programming.

0L us V3.42 — x
Message Control
Mcu code,CRC = 0x0 Len: 0 SerialPort: COM4 e
fspace/LT168_UartLT168x_UE2.0_MCU_V3.11_20241212_LIB/Debug/LT168x_UE2.0_MCU_V3.11_20241212_LIB.bin|  InputFile BaudRate: 921600 -
Flash code, FileCRC = 0x62EA9459 Len = 1573056 New Rate: 921600 -
[Cuser i itf_ota.diff | InputFile WaitTime:  [1ms »
‘Write block data crc:Ox0E78C175 ~
Cre Value: 0x0E78C175,131072 MCu:  [LT1688

Check flash CRC return:0x0E78C175
Check blcok flash CRC pass: 0x081C0000 BootMode-|
Write block:0x081E0000,131072,0xFDB7F85C Enoinde il
Write block data crc:0xFDB7F85C
Cre Value: 0xFDBTF85C,131072 e
Check flash CRC return:0xFDB7F85C Lo
Check blcok flash CRC pass: 0x081E0000 Check Mcu CRC

Write block:0x08200000,131072,0x4A428378

Write block data crc:0x4A428378 Flash Info
Crc Value: 0x4A428378,131072
’ Check Flash CRC
Check flash CRC return:0x4A428378 =
Check blcok flash CRC pass: 0x08200000

Close Comm

Run Uart Application

Write block:0x08220000,131072,0x9A44AA9F Exi
Write block data crc:0x9A44AA9F
Cre Value: 0x9A44AA9F,131072
Check flash CRC return:0x9A44AA9F

Check bicok flash CRC pass: 0x08220000 Flash ID:
Flash Size: __1 34217728

Write block:0x08240000,131072,0x2CFCOE39

Write block data crc:0x2CFCOE39 Flash Name:

Cre Value: 0x2CFCOE39,131072
Check flash CRC return:0x2CFCOE39
Check blcok flash CRC pass: 0x08240000

End to update flash
Timer:17:20:29

Diff Update flash is OK

Figure 16-34: Start Programming
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