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1. Overview

This application note mainly explain the application of ER-TFT028A2-4-5465, the small-size UART TFT
panel. This application note will provide a step-by-step guidance and detailed introduction of the
Graphic Integration Compiler (UartTFT_Tool.exe) and Ul Editor (Ul_Editor.exe), help the system-side
application customers can complete their display product quickly, avoiding long time development.

Before using the ER-TFT028A2-4-5465, you can use two computer tools "UartTFT_Tool.exe" and the
"Ul_Editor.exe" which provided by EastRising. Both tools are used to set up and display the function.
This software will follow the fixed command protocol to integrate user's picture, text, animation and
other messages to produce a "Bin" file. Developers can program the Bin file into SPI Flash via USB port
and using EastRising ISP program or a dedicated Flash programmer. ER-TFT028A2-4-5465 can also
update External SPI Flash with an SD card. Then through the USB to Uart (RS232) control line to
simulate and pre-verification.Please refer to Chapter 6 for more flash update detail.

Ul Editor.exe

VB Mo FEEE@ O LA#

Play in Loop

ROOCOOOOOOOoo 1

USB to R232

s WADE B CHMA www buydispiay_corm O

SPI Flash 2.8 inch UART Display
Programmer

Figure 1-1: Develop Diagram using PC Software

The host computer software will generate the command format according to the order and manner in
which the pictures appear. The above-mentioned simulation is to replace the Host through the USB to
Uart control line to send commands, so that the developer can perform pre-verification on the PC
software. The commands sent by the host computer software can be displayed on the TFT panel and
achieve the desired effect of the developer.

The UI_Editor has a fixed command for each display action of serial TFT display, for example, 80h is the
command to display pictures. Ul_Editor will number the used pictures, and create Bin file for all
pictures, texts, animation after compilation. After developers Programming the Bin file into SPI Flash,
when PC send 80h, 00h, then will display the first picture on display panel ; when PC send 80h, 01h, the
second picture will be displayed. Once commands sent by UI_Editor can be displayed and achieve
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desired effect, now we can connect Host with serial TFT panel as photo 1-5 shown. When Host MCU
send out command 80h, 00h, 1Bh(CRC1), 98h(CRC2), Serial Uart TFT Panel will display the first picture
and send back 80h, 00h(command executed), 1Bh(CRC1), 98h(CRC2) to Host to confirm the protocol is
completed. Shown as below:

Main Board
MCU
80h. O0h. 1Bh. 98h
VDD SS—
aolel [ 77
80h. 00h. 1Bh. 98h

Figure 1-6: Command Protocol Example 1

When Host MCU send out command 80h, 01h, 0Bh(CRC1), BOh(CRC2), Serial Uart TFT Panel will display
the second picture and send back 80h, 00h (command executed), 1Bh(CRC1) 98h(CRC2) to Host to
confirm protocol is completed. As below figure shows:

Main Board

M C U | Play in Loop

80h, O1h. 0Bh. B9h

) S &

GND
80h. 00h. 1Bh. 98h

Figure 1-6: Command Protocol Example 2

In order to ensure the correct data transmission between the Host and the Uart TFT Panel, the
command sent by the Host MCU program must be added with 1 byte initial code( fixed as 0xAA),2 Byte
CRC codes, 4 Byte End code (fixed as OxE4, Ox1B, 0x11, OXEE). After the TFT panel receive the
information or execute the command, it will return the information to the host MCU. For the command
protocol between the Host and TFT panel, please refer to Section 2.2. The generation method of the
2-byte CRC, please refer to Section 2.3.
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2. Serial Command

In order to allow the host to easily display pictures or information on the TFT Panel through the serial
port such as UART and SPI, a serial command set is planned on the ER-TFT028A2-4-5465. Through the
defined command code and parameter changing, user can change the picture on TFT Panel. EastRising
provides two kinds of serial Panel development tools: UartTFT_Tool and UI_Editor. Users can choose
either of the tools to develop of the TFT serial Panel. And these two tools can simulate the display effect
of the TFT Panel in real time, and do the preliminary verification.

2.1 Command Lists

The commands supported by the ER-TFT028A2-4-5465 includes static picture display, dynamic picture
display, text display, geometry, etc., as shown in the following table.

Table 2-1: ER-TFT028A2-4-5465 Command List

Main . . Code Main . . Code
. Detail Function . Detail Function
Function (1Byte) Function (1Byte)
80h, 8Ah Point DFh
Single/Multi Picture ' ' ?In
8Fh Line EOh
Play In Loop 81h, 84h Hollow Circle E1h
Picture GIF Animation 88h, 89h Solid Circle E2h
Displa id Ci [
play Trar?sparent D8h Solid Circle With E3h
Picture Frame
Pop-Up Picture D9h, DBh Hollow Ellipse E4h
Numberal Picture 90h, 91h Solid Ellipse E5h
Display Single oh Solid Ellipse With E6h
Button Picture ; Frame I .
Display Cancel Single Ho Qw Rectangle E7
. Alh . Solid Rectangle E8h
Button Button Picture Geometric roct e With F Fon
: ectangle With Frame
Picture Virtual Touch Area A2h &
- Hollow EAR
Cancel Virtual A3h Rounded-Rectangle
Touch Area Solid
) Progress Bar Boh Rounded-Rectangle EBh
Indicator Indicator Rounded-Rectangle ECh
Font Ring Indicator DCh With Frame
Display Hollow Triangle EDh
QR-Code 98h - .
Solid Triangle EEh
Font i -
' Font-1~4 coh ~ C3h Triangle With Frame EFh
Display Cylinder F4h
Backlight Brightness Setting BAh Table F6h
Brightness On/Off BCh Register Regster Control | CAh ~ CFh
Set Clock 8Ch Resistive
RTC ificati
Read Clock 8Dh Panel Verification 8Bh
- PR Command
Display _ o Verification
Display Digital Clock 92h -
Clock Panel Online Check BEh
Boot Boot Command 9Ah/00 Check Version Check BEh
Combine combine 9Ah
Command
Play Wav Play B8h
Music Stop B9h
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2.2 Host and Serial Uart Panel Protocol

Table 2-2: Command Protocol for Host and TFT Panel

Host Send Host Receive
. . (Panel Receive) (Panel Send)
Main Detail
Function|Function Initial | Comm. CRC End Initial |Comm. Comm. CRC End
Code | Code (1';°£e) gopr:::;n Code Code Code | Code (1'I;I°t.e) Param. | Code Code
(1Byte) | (1Byte) Y " |(2Bytes)|(4Bytes)| (1Byte) [(1Byte) J (1Byte) [(2Bytes)|(4Bytes)
Single/Mul
. g. Start 80h nn CRC End Start 80h nn info code CRC End
ti Picture
Single/Mul
) g. Start 8Ah nn CRC End Start 8Ah nn info code CRC End
ti Picture
Single
) & Start 8Fh nn X, Y, PNG, CRC End Start 8Fh nn info code CRC End
Picture Pnn
Play In )
Start 81h nn CRC End Start 81h nn info code| CRC End
Loop
Cancel Play )
Start 84h nn CRC End Start 84h nn info code| CRC End
In Loop
Play GIF
.y ) Start 88h nn CRC End Start 88h nn info code| CRC End
Animation
Display |Cancel GIF
. piay . ) Start 89h nn CRC End Start 89h nn info code| CRC End
Picture |[Animation
Pop Up )
) Start D8h nn CRC End Start D8h nn info code| CRC End
Picture
Scroll
Picture In | start D%h nn CRC End Start D9h nn info code| CRC End
Loop
Cancel
Scroll Start DBh nn CRC End Start DBh nn info code| CRC End
Picture
Numberal )
. Start 90h nn ddd.d CRC End Start 90h nn info code CRC End
Picture #1
Numberal )
) Start 91h nn ddd.d CRC End Start 91h nn info code CRC End
Picture #2
Start AOh nn CRC End Start AOh nn info code CRC End
Display
Single )
When press the Button picture Start AOh nn 31h CRC End
Button
Picture
When release the Button picture Start AOh nn 30h CRC End
Cancel
Display Button Start Alh nn CRC End Start Alh nn info code CRC End
Button Picture
Picture Start A2h nn CRC End Start A2h nn info code CRC End
Virtual When press the touch area Start A2h nn 31h CRC End
Touch Area
When release the touch area Start A2h nn 30h CRC End
Cancel
Virtual Start A3h nn CRC End Start A3h nn info code CRC End
Area
Indicator | Progress .y
Display Bar Start BOh nn (zfal;/tees) CRC End Start BOh nn info code| CRC End
String | Indicator
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Ring S_Angle, )
) Start DCh nn CRC End Start DCh nn info code| CRC End
Indicator A_Angle
QR-Code Start 98h nn String CRC End Start 98h nn info code CRC End
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Table 2-2: Protocol Table between Host and Uart TFT Panel (continue)

Host Send Host Receive
e Detail (Panel Receive) (Panel Send)
aln etal
Function|Function| 'nitial | Comm. No. |comman CRC End Initial |[Comm. No. Comm. CRC Code End
Code Code (1Byte) | d Param Code Code | Code | Code (1Byte) Param. (2Bytes) Code
(1Byte) | (1Byte) y " |(2Bytes)|(4Bytes)|(1Byte)|(1Byte) (1Byte) (4Bytes)
inf
Font-1 Start COh nn String CRC End Start Coh nn c'gd(; CRC End
inf
Font-2 Start Clh nn String CRC End Start Clh nn cIZd?e CRC End
Display
String info
Font-3 Start C2h nn String CRC End Start C2h nn code CRC End
infi
Font-4 Start C3h nn String CRC End Start C3h nn clgdoe CRC End
. Set BL info
Backlight [gioh ness Start | BAh 00-orhy | CRC End | Start [ BAh [BL(00~OFh)| . 4o CRC End
Brightnes
info
S On/Off | start BCh 00 or01 CRC End Start BCh 00 or 01 code CRC End
REP(Bit7) + REP(Bit7) + info
- Play Start [ B8h WAV Not | CRC End Start | B8 |\ No# | code CRC End
Music s BYh cRc | End | s Boh 00 info CRC End
Stop tart n tart . n
info
Boot Boot Start 9Ah 00 CRC End Start 9Ah 00 . CRC End
. Command info
Combine . Start 9Ah nn CRC End Start 9Ah nn CRC End
Combine code
Y, M, D, H )
Setu ’ ’ ’ "
Pl start | scn M, s, w@| crc | End | start | sch 00 C'zgoe CRC End
RTC Clock Bytes)
Y, M, D, H, info
Read Clock| Start 8Dh CRC End Start 8Dh M, 5 W8)| code CRC End
) Displa
Display p y it
Clock Digital Start 92h nn CRC End Start 92h nn il CRC End
Clock
Resistive | Resistive "
INnfto
Panel Panel Start 8Bh CRC End Start | 8Bh 00 code CRC End
Verify Verify
Online 5Ah, or
Verify Start BEh CRC End Start BEh 00 o CRC End
TFT Panel MCU
Verify | version Code(5Byte| info
. Start BFh CRC End Start BFh CRC End
Verify s) + Module| code
Info. (42)
Execute 9A| !
VD Start CAh Reg CRC End Start CAh nn info code| CRC End
Setup REG| Start CBh Reg CRC End Start CBh nn info code|  CRC End
Register |Write Data] Start CCh Data CRC End Start CCh nn info code|  CRC End
Read Data] Start CDh 00 CRC End Start CDh Data |[infocode|  CRC End
REG Value |
l Start CEh Reg CRC End Start CEh nn info code|  CRC End
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REG_\:aIue Start CFh Reg CRC End Start CFh nn info code| CRC End
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Table 2-2: Protocol Table between Host and Uart TFT Panel (continue)

Host Send Host Receive
) . (Panel Receive) (Panel Send)
Main Detail
Function|Function Initial | Comm. No. |comman CRC End | Initial |Comm. No. Comm. CRC Code End
Code Code (1Byte) | d Param Code Code | Code | Code (1Byte) Param. (2Bytes) Code
(1Byte) | (1Byte) | "2 *|(2Bytes)|4Bytes)|(1Byte)|(1Byte) VI l(1Bytey| 7Y (4Bytes)
inf
Dot Start DFh nn CRC End Start DFh nn clgdoe CRC End
) inf
Line Start EOh nn CRC End Start EOh nn cIZdZ CRC End
el St CRC End Start info End
Circle art E1h nn n tar E1h nn . CRC n
Solid g info d
Circle Start E2h nn CRC En Start E2h nn . CRC En
Solid -
info
Circle With] Start E3h nn CRC End Start E3h nn o CRC End
Frame
Hollow . e End . info
Ellipse tart E4h nn n tart E4h nn - CRC End
Solid info
. Start E5h nn CRC End Start E5h nn CRC End
Ellipse code
Solid
Ellipse info
With Start E6h nn CRC End Start E6h nn — CRC End
Frame
Hollow info
Start E7h nn CRC End Start E7h nn CRC End
Rectangle code
i Solid i
Geometri Start E8h nn CRC End Start E8h nn info CRC End
c Rectangle code
Rectangle inf
. info
With Start E9h nn CRC End Start E9h nn code CRC End
Frame
Hollow inf
Rounded | start EAh nn CRC End Start EAh nn Clgdoe CRC End
Rectangle
Solid inf
info
Rounded | start EBh nn CRC End Start EBh nn code CRC End
Rectangle
Rounded
Rectangle info
With Start ECh nn CRC End Start ECh nn — CRC End
Frame
Hollow info
. Start EDh nn CRC End Start EDh nn CRC End
Triangle code
Solid info
Triangle Start EEh nn CRC End Start EEh nn - CRC End
Triangle -
info
With Start EFh nn CRC End Start EFh nn . CRC End
Frame
. inf
Cylinder | start Fah nn CRC End Start F4h nn Clzdc; CRC End
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Table Start F6h nn CRC End Start F6h nn Cig;oe CRC End
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2.3 RS-232(UART) Communication Protocol

When the main system transmits a display command to the ER-TFT028A2-4-5465 TFT panel
through the UART serial port, it includes Command Code, Code Number, and Command
Parameters, 1 Byte Start Code (fixed to 0xAA) and 2 Bytes, CRC Code, 4 Byte End Code (fixed to
0xE4, 0x1B, 0x11, OXEE), the command information is as below:

Table 2-3: TFT Panel Receive Command Info

Initial | Comman| Serial |Paramete

Code d Code | Code No. r A Sl

OxAA OxE4, 0x1B, 0x11, OXEE
(1 Byte) 1 Byte 1 Byte n Bytes | 2 Bytes (4 Bytes)

CRC protocol as below:

chkSum = Rx_CRC_CCITT(txBuf,txLen);
txBuf[txLen++] = (chkSum>>8)&0xFF;
txBuf[txLen++] = chkSum&O0OxFF;

unsigned int Rx_CRC_CCITT(unsigned char *puchMsg, unsigned int usDatalLen)

{

unsigned chari=0;

unsigned short wCRCin = 0x0000;
unsigned short wCPoly = 0x1021;
unsigned char wChar = 0;

while (usDatalen--)

{

wChar = *(puchMsg++);
WCRCin A= (wChar << 8);
for(i=0;i<8;i++)

{

if (WCRCin & 0x8000)
WCRCin = (WCRCin << 1) A wCPoly;
else
WCRCin = wCRCin << 1;

}
}

return (WCRCin);

}
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After receiving the host command, the TFT panel will normally respond to 10 bytes of information,
including initial code, command code, information code, CRC code, and end code. The first Byte is the
initial code, then the received command, the third is the serial number. Then the fourth is information

code that returns the executed result. The fifth and sixth are the CRC code, and the last is the end
code of 4 Bytes:

Table 2-4: Feedback Information of TFT Panel

IEEN) (SO Ele SOTEL Information Code CRC Code End Code
Code Code Number
1Byte
0x00: Command executed
0x01: Command parameter
error
0x02: Non-exist command
0x03: Command's
Normal configuration
Command Overflow
(1 Byte) | 0x04: CRC correction error O0xE4, 0x1B, 0x11,
OxAA
(1 Byte) 1 Byte 0x05: Flash Data Exception 2 Bytes OXEE
BFh (4 Bytes)
Command BEh Command:
(47 Bytes)
0x5A: Ready
0x55: Not Ready
AOh Command:
0x31: Press Button
0x30: Release Button

In the information structure of Serial Uart TFT Panel feedback, serial numbers also represent different
meanings in some instructions. For example, the brightness command - BAh its serial number
represents the backlight brightness. The Version Check command - BFh has 47 Bytes representing
Serial Uart TFT Panel information.
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2.4 A Program Example of Host Sends Command

The following is an example of a program in which the host passes a display command to the
ER-TFT028A2-4-5465 serial TFT panel through the UART port. This program takes the transmission
of the first picture (80h, 00h) as an example. The program will automatically add OxAA start code, 2
Byte CRC codes and 4 Byte end codes.

int main (void)

{
char c[] ="80 00"; //Send 80h command and 00 serial number
Send(c);
while(1);

}

unsigned short Rx_CRC_CCITT(unsigned char *puchMsg, unsigned int usDatalen) // generate CRC
{

unsigned chari=0;

unsigned short wCRCin = 0x0000;

unsigned short wCPoly = 0x1021;

unsigned char wChar = 0;

while (usDatalLen--)

{

wChar = *(puchMsg++);
WCRCin A= (wChar << 8);
for(i=0;i<8;i++)

{

if (WCRCin & 0x8000)
WCRCin = (wCRCin << 1) A wCPoly;

else
WCRCin = wCRCin << 1;

}

}

return (WCRCin);
}
void Send(char *c) //Send command function
{

unsigned char Sendbuff[100]={0};
unsigned short Send_CRC = 0;
unsigned char C_flag = 0;

inti=0,j=0;

if(((c[0]>=0x30 && c[0]<=0x39) | | (c[0]>=0x41 && c[0]<=0x5A)) || ((c[1]>=0x30 &&
c[11<=0x39) | | (c[1]>=0x41 && c[1]<=0x5A))) {
while(c[i] '="\0")
{
if(c[i]!=""
{
if(c[il=="") )
{
C_flagt++;
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i++;
}
if(C_flag == 1)
{
if(c[i]!="")
{
Sendbuff[j] = c[il; //ASCII direct output
i++;
j++

}

}
else if(C_flag == 2)
{
C_flag=0;
i++;
}
if(C_flag == 0)
{
if(c[i] =="/") break;

if(c[i]>=0x30 && c[i]<=0x39) //0~9

{
Sendbuff[j] = ((c[i] - 0x30)<< 4);

i++;

if(c[i]>=0x30 && c[i]<=0x39)

{
Sendbuff[j] += (c[i] - 0x30);
i++;
j++
}
else if(c[i]>=0x41 && c[i]<=0x5A)
{
Sendbuff[j] += (c[i] - 0x37);
i++;
j++
}
}
else if(c[i]>=0x41 && c[i]<=0x5A) //A~Z
{
Sendbuff[j] = ((c[i] - 0x37)<< 4 ),
i++;

if(c[i]>=0x30 && c[i]<=0x39)
{
Sendbuff[j] += (c[i] - 0x30);
i++;
j++
}
else if(c[i]>=0x41 && c[i]<=0x5A)
{
Sendbuff[j] += (c[i] - 0x37);
i++;
j++
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}

}

}
}
else i++;
}
Sendbuff[j] = "\0;
// printf("%s\r\n",Sendbuff);

/************************ CRC header and end ***********************/
’

Send_CRC = Rx_CRC_CCITT(Sendbuff,j);

Sendbuff[j] = Send_CRC>>8 & 0xff;
Sendbuff[j+1] = Send_CRC & 0xff;

for(i = 0;i<j+2;i++)
Sendbuff[j+2-i]=Sendbuff[j+1-i];

Sendbuff[0] = OxAA,;

Sendbuff[j+3] = OxE4;
Sendbuff[j+4] = 0x1B;
Sendbuff[j+5] = 0x11;
Sendbuff[j+6] = OXEE;

=7,

for(i=0;i<j; i++)
{
USART_DATA(USARTO) = (uint8_t) Sendbuff[il;
while(usart_flag_get(USARTO, USART_FLAG_TBE)==0){};
}
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3. Ul Editor (Ul_Editor.exe)
3.1 Ul_Editor Introduction

“Ul_Editor.exe” is a graphic Ul compiler for panels provided by EastRising. Its function is to package
the picture, text, configuration data and other information used by the TFT panel according to the
customer's needs and generate a BIN file. Customers can use Ul_Editor to create a Ul interface
simply and quickly, and then Programming the generated BIN file into SPI Flash.

Remark: The compile environment of UI_Editor is “Microsoft .NET Framework V4.6.2", so the
computer must install “Microsoft .NET Framework 4.6.2".

Ul_Editor's interface consists of various buttons and screen box, shown as below

Tool Bar Resolution | Compilerand create bin file

Screen frame Screen Select
initialization button

b :
Main layer Screen frame

" secondary layer

TFT display info

_ Elements size

- Elements location

Figure 3-1: UI_Editor Interface

URL:  www.buydisplay.com Document Name: ER-TFT028A2-4-5465 Application Note Page: 19 of 187



http://www.buydisplay.com/�

|

EastRising ER-TFTO028A2-4-5465 Applicaton Note

buydisplay.com

All Ul designs are done in the screen box, and users can choose different functions to achieve the
design according to their needs. The details of various function keys as follows:

1. BN 5q picture button
2. E add Button button

3. . add GIF button

T
4. ‘ ' add number button(graphic)

[ |
5. ¥ add number button(graphic)

"'3:
6. add text button (font)

7. J add table

8. \) add ring (any angle)

9. i add progress bar button

10@

10. draw rectangle, rounded rectangle, circle, ellipse
”

M. = & Draw line, triangle, cylinder

12. h ! Retraction operation and recovery operation button

(button not available when there is no operation )
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There are several folders at the same level as the Ul_Editor tool, and their functions are shown

below:

® FONT folder : store the fonts to be used
® PICFILE folder: store the picture files to be used

® PROJECT: backs up each saved and built project file

&35 WPSRIE
ks gt o |
i : PICFILE :
z 12 PROJECE-_ _ _ 1
i SOURCE
< BR ConsoleControl.dll
d 3R ConscleControl.pdb
s T default.xml
b EER HenkTrackBarLibrary.dll
m M HenkTrackBarLibrary.dll.config
& e (C) HenkTrackBarLibrary.pdb
X, AR D) anCOlOl’SeIEElorL?b.dll
. HnkColorSelectorlib.pdb

Ul_Editor V2_3_26 08222019 forNET462_Debug

HE £2 ]
1 f 1f) SRS -
e X Fdai
EEd" £ 7 SR sk M
BRiEiE" ftE & MEcH
MR 4860 o 4 17T

« AAAZIEIER{E » new ui » Ul_Editor V2 3 26 08222019 _forNET462_Debug

- o X
(2]
B emins
SRERH
FiiE
v Q) @R U Editor 6.08.. P

Figure 3-2: UI_Editor Directory Archive
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The function of folders under PROJECT folder as below:

®BINFILE: store complied Bin files, its where files UserInfo and UartTFT_Flash stored.
® COMMANDFILE: store project storage file
®PICFILE: store compiled graphic files

O SRCPIC: store graphic files before compiling

g + | 08_28 2019-10_25 46 - m] X
Fm @ HE =E o
1 2/ T SR -
— X Nemma- L
EEd" _ Wiz o i 153
RiEAIE" = rigss
MR iR Fiak I
« v A « Ul Editor V2_3 26 08222019 forNET462 Debug > PROJECT > 08 28 2019-10 25 46
£ WSS & Ben
__________ 1
I © BINFILE 2019/8/28 10:25 it
= s i i
I COMMANDFILE | 20
» 3D W& 1
| PICFILE : 2
B 1a : SRCPIC 1 20
m®y 000 T
s TEE
s ER
m M
i EE(C)
- X, #H (D)
4 IEE =

Figure 3-3: Directory Under PROJECT Folder
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In Workspace options, there are three buttons: New Project, load and save. They are used to create
a new project, load the project file, and save the current project. Press Save will save the project as
a mainControlFiles.xml file in the COMMANDFILE folder of a time-named folder in PROJECT. The
project can be reloaded by opening the maincontrolfiles.xml in the COMMANDFILE folder in the

time-named folder with Load.
=R Y M FAE@E o1 W 2 ARGF® |

i Mew Project

Pantl 10V o0 1 o CD

mainControlFiles.xmi [

= Load
B save

Froject folders

[@ Delete Ul Emulat

@ About

= ]

b B0 00 B A0 T -

2 o ¥ o W o R o _ L0520 1410 fmanContlbiard | BEDIT m

Figure 3-4: Ul_Editor Menue

Use the “save” button will save the project as a mainControlFiles.xml file in COMMANDFILE folder
under PROJECT subordinate. Use the “Load” function to find the mainControlFiles.xml file in the
COMMANDEFILE folder and you can reload the project.

: = | COMMANDFILE - u] X
Eo B S - | [7]

1 v R - HH ez
5 : X 1 2imia - ¥
BEER" : : L I i Bz
iR = M P
R 1 L 17 i
“ v 4 | « PROJECT »[08_28_2019-10_25_46 | COMMANDFILE v )  1#%"COMMANDF ¥l
~ ~ =i 2 e e -
o WPSRIs - Project saving time . o

s = | LCDInformation.ini 2K
2 mainTreeView.xml \

8§ e .

Project file

e ER
s FEE

dEF

m SEE

T BE(C)

~ X, BH (D)

34MER =l =

Figure 3-5: UI_Editor Reload Project File
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3.1.1 UIl_Editor Design Flow

The following figure shows a detailed development flowchart of Graphic Ul Compiler -
“Ul_Editor.exe”. Users can also download the UI_Editor example from the our website to learn
more about the development mode. Meanwhile it is recommended for users to prepare the
materials according to the required functions and TFT panel size. Because these display
pictures, animation files, text files, sound files, etc. are stored in SPI Flash, the amount of data
is big, and it take a long time to Programming into SPI Flash. We suggest the developer use our
simulation tool - "Ul_Emulator" to run the pre-validation. In development state, try to avoid
repeated programming the "UartTFT_Flash.bin" file into SPI Flash to effect development
efficiency. The "UI_Editor" and "UI_Emulator" simulation software can be downloaded from
buydisplay.com.

Start

Prepare footage based on the desired features
and TFT panel size ( pictures, animation files, text Need Modify the UI?
libraries,sound files)

Use Editor to load the Ul and generate the Project. Use Ul _ Editor to Modify the Ul and Project.
Use "Build All" to Generate bin file and Userinfo.bin Use "Build All" to Generate bin file and Userinfo.bin
Programming Uart TFT Flash bin to SPI Flash Update Userinfo.bin

Design Verify:Use Ul Editor's Command or Ul

Open Ul Editor' s Command to Verify Emulator to Verify

No
Design Complete?

Yes

Implant the Host's program with instruction format

Use Host to Verify

End

Figure 3-6: Ul_Editor Design Flow
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For the ER-TFT028A2-4-5465 UIl_Editor development environment, users can download the
ER-TFT028A2-4-5465 Ul_Editor demo case "ER-TFT028A2-4-5465_Ul_Editor_Demo_240x320.rar"
from the buydislay.com.

3.1.2 Panel Initialize and Background Setting
Open UI_Editor.

T il

w &T.0Cs BEFIZHWE S8 A 1O ® 2ABQFS ) neDw «

inFo_ || comman

Figure 3-8A: Open UI_Editor

There are two ways to create a new project:

Method 1: First select “New Project (1)" in the menu, then revise the panel resolution(after
revise the width, height, press “enter” key to confirm), then click “LCD (2)"button, and
double-click anywhere in the box to select the picture to be opened in the layer, as shown

below:
@
= mMEEIFwE FB@@ On W 2 ARAREZ® ) reel 0w

Revise panel resolution Select to move the blue window

B MPIGBINGEN
Create new project

Double-click the blue window
to select the picture to be opened
in the layer

Figure 3-8B: Method 1
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Method 2: click "initialize panel”, then you can directly open the picture in the layer. Then revise the

panel resolution(2) and press “enter” key to confirm, see as below:

E:.:‘l Beon @y Dy

A - gi*N [ 8ES FERO®® On W 2 AFAGEF® )i ranel i 20 0 320

Create a new mainlayer Revise panel resolution

DR DO = |

DIEEEAEETEY |

Figure 3-9: Method 2

The length and width of the screen can be changed by modifying the number on the right part of
screen. Each time the number has been modified and you have to press Enter to confirm, otherwise
you cannot modify it. For example, to set a 2.4-inch 240 X 320 resolution panel, at first, change W to
240, then press Enter to confirm; next, change H to 320 and press Enter to confirm. The panel size can
be set at any time. Make sure that the set panel size is correct when you design the UL.

: Bw WMo T E FE@@ Ton W £ K[A@QF® ) reos Oy 20 1320 oo ] e

Revise panel resolution

o o0 R O o o0 0 0

VE] wro [ commanp

Figure 3-10: Panel Resolution Setting
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After clicking the " LCD" button, the entire screen box can be dragged to any position and placed in a
position where the field of view is suitable. When the button is clicked again, the screen box selection
function is canceled, Now the background image unable to change, and the screen box cannot be
dragged.

B s BERFHE FE@@ 1Oou & 2 AL P ) el 0w 20 | 5o oo ] iR : =l
T Prof Properties 2 :r\Mmmx_}‘

Click the LCD button,
the entire screen box
can be dragged to any
position.

&)

Play in Loop.

04 {0 (6] 06 [00) 04 b5 mmlmmmmmmmmmwmmmm

W 20 [ 320 [1E6 sin (3 1D . Y
Proj 51 Properties 2 C{\MMAN‘)H

Click “LCD" button again,
the position of screen box
is fixed.

@)

play in Loop

001 o) (ol 00' 100l 00) e’ g o0 50 00 [0 0Ky o N0 o o ol =Y

Figure 3-12: Cancel Screen Box Selection

3.1.3 Display Setting
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After the screen box is initialized, the screen box shows a main layer by default. We can add layers
by right-clicking in the main layer and select option “Add New Page”.

@@ o m 2[4 B Bwel W 20 [H 320

Main layer

Secondary layer

&)

play in Loop

Layer bar

04} [pal (o} 100¢ ool 100 b0y 160 TEEEEEELE TEEEREE =]
0] 0[50 b6 60 [0 [0

%
0 w (240 1 [320 m 00 INFO

Figure 3-13: Add Layer

If the created layer share the same picture with the main layer, click “Cancel” on this interface.
B (Banel | TW 240 [H 320 (IO B 9A [ s ‘B “
[Properies1_Properies 2| commano|

UL Editor V3 147 NTE452 » PROJECT » 03.08.2021-16.0010 » SRCPIC

Button

‘[@7

Display Pic
—

=
Pop-Up Pic
=y

Cancel

TR TEEEEEEL =

0 w 240 1 (320 o INFO_|| COMMAND |

Figure 3-14: New Layer And Main Layer Are The Same
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If the created layer needs a new independent picture, then select a picture and click "Open"

s MEAZHEE - AP 108 # 2 AR W 200 i 5

&)

Play in Loop

Zbutton.off§20 2-bution.on®20  2-pic-28202163 2
514

RaUE Fditor V3_14T NTE&62\PROFECT\D]_ U8 _2071-16_00_LOVSRCPIC\ calfes- 1220217520114

o0y b o) 90 o 00l oo o) [ i) [00) ool [0 (00 ok om) [0
TEEEEEEE

w [240) 1 [320 0 [ INFO || COMMAND

Figure 3-15: New Independent Layer

If you need to change the background picture of the layer, first select the layer you want to change,
click on the layer's "DrawMode", then click on "LCDPage", then double-click the thumbnail display
box to select the layer background according to your demand.

E}. 8T ..@@ IO W 2 A[ARZ® | el 0w 20 (1 320 1o |[WReen Gy Dy o g detaul W
' B Properties 2| COMMAND | '

3.Click LCDPage picture

5.Select a new background picture

2.Click DrawMode

» Ul Editor.V3 147 NTE462 W PROJECT » 03.08.2021-16 0010 » SRCPIC

S-picture-25201  S-picture-3¥203  S-picture4#203  -backgrounds |
11125 1216 111218 203161420

1.Select layer

5L [Image Flles(” BMP;*JPG:1Gl 7]

Cogo | [ =a

w 240 H 320

Figure 3-16: Change Layer Background
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When there are multiple layers, you can show and hide the current layer by selecting the small
squares in front of the layer. In the current layer, right-click on the layer to delete or move the

layer.
B L UL Editor v 4621 . oSO
M- MEOFHE 8- PO 1O0 # LAFQFAS ) e 0w w0 6 on 0 WBeon O Dl o o setom | )

| Properties 1 Properties 2| COMMAND |

UserControl_Move Up

UserControl_Move Down

2.Layer menu
LCDPage_Move Down
Bring To Front

Add Notepad
Close All Notepad

1.Select small square

TEEOEEEE - DEEEEEEE =

x [0 v 00 w (240 v (320 co 1 I INFO

Figure 3-17: Delete Or Move Layer
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3.1.4 Interface Edit and Debug

As shown in the following figure, select the control Button with the left mouse button, and then right
click "Remove" to remove the Button. You can also use right-click to select the Button on the left of the
interface for deletion.

ORlx#E 8§ PO o e 2 A4 B ) Bl W 20 | 320 [ice ST oAY - (™ ; mainControlFiles.xm| b
[ Properties 1 Properties 2 :r.\w,uw:{;‘

1.Select icon with * 2Rightclick “Remove”
left mouse button. | to remove the icon.

TEEEEEEEE TTEEELEEE =

x 800 v [143 w (88 n [33 126 3 A0O1ALDL [ #eon INFO.

Figure 3-18: Delete Control Button

There are two ways to copy a control Button:
Mode one: As shown in the following figure, click left mouse button and then right button selects
"Clone" to generate a same control Button but different location.

T

= b EB0s MEAFHE 8 B 108 % L AFQFS ) red Tw 20 4 o e

&y Copy (same image)

TEEEEE] =

X [0 v 173 w [88] 1 |33 1-3 Button 40 D INFO_|[ CoMMAND

Figure 3-19: Generate an New Control Button
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As shown in the figure below, double-click the gray box at the bottom right before copying. The
status changes to false and the control to be copied is selected. Right-click on "Clone" and select

"Clone" to generate the same control in the same place.
B e AT,

x (800 v [AF w 880 « (33 14 [Cmeo|[ commano

Figure 3-20: Generate an New Control Button in the same palce.

Mode 2: At first use the left mouse button to select the Button, and right-click to select "Copy". Then
right button to selects "Paste" to copy the Button.

T Ul o Va_14T

 BEEEEERERD

¥ B0 v (185 w |88 1 (33
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As shown in the following figure, it is currently in a state of normal editing. All add, delete, edit functions

can be performed normally.
. R -

Editable status

TEECEELL] =

m -
x B0 v (85 w B 4 33 [ mro [ commann

Figure 3-22: Editable Status

As shown in the figure below, it indicates that the interface is currently in debugging state and cannot
be edited at this time. Select the corresponding button right click, this time will pop up the relevant

command, and what you click is what you send. To edit the interface again, click the Button in the red
box below.

B0 | v Editor V3 147 NTE4E2

2 Right click icon to
popup revelant command

— TX COMMAND LIST —
9 1-1_Button_331155546,A0 00

) 11 Button|:331155546,A1 00

1.Click to enter debug state

EXNEE  EEECECEE =

Figure 3-23: Debug state
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3.1.5 Compile and Generate Bin File

When the Ul interface design was done, press the "Build-All" button to compile.

(T Ui Ednar V3 107 TTERED)

=H . -: ::nfﬁ B FEHG® Tom e 2 AARF® ) panel W 20 W 320 1D 9 | mainControlFiles.xmi

"Build-All" button

= Hw LR
W1} DrawMoce2

mmlmmmnomwmwmwmmmm

w [240) n [320 3115403 INFO_|| COMMAND |

Build All “j “_ h J mainControlFiles.xml
[Properies 1 Properties 2| COMMAND

n WMz LCDPges
0 el

W
Progress Bar Audio

& File created successfully

mno‘mooo)mwoonemanmmmmm

w [240) 1 [320 c 3 [ #on NFO

Figure 3-25: Compile Successful
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If you want to know the path where the BIN file was just generated, you can click on the "BIN" button. As
shown below :

53k "
Ba MEFIFHE & FEO@ O % 2 AAGF® ) 0w 20 b s

Left click"BIN" button

CE] ' EEEEEECE ] =

X 0N v f0N w 240) H (320

Figure 3-26: BIN File Path
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Picture Display Setting

3.2.1 Single/Multi Picture Setting (80h)

Click the picture button first, click and drag into the screen box, and a white line box with four
corners appears. This white line box is the size of the picture. Then select a picture from the pop-up
Explorer. The size of the picture can be changed by drag the white line of the frame. If you want to
change the picture, you can double-click the picture to change it if the picture is selected. If the
picture cannot be selected (the square white line box does not appear), you can click the item in
the item bar to select the corresponding picture. Once is picture is added, user can find a function
box with 80h command in operation box on the right.

Display single picture: if you want to display single picture after sending command, there is no
need to set group No. (default is 0)

Display multi pictures: If you want to display multi-pictures with one command, you need to set a
group No., then the pictures with same group No. Will be displayed
together. After group No. is settled, must press “confirm” to complete the
setting.

If picture is in PNG format, you can select (80h Remove Background-mode 2) to remove the PNG

picture background.

Ox MEETEE 8- FDEO@ O8 % 2 ABQF® | a0

2.Click and drag into the screen box
1.Click picture button

4.Set group for multi pictures

5.Press “confirm” to complete
the setting.

6.Select mode2 to remove PNG
3.Adjust picture size and position picture background.

o oo ) 0 8 0 03 00 84 o 00 0 JIREAN 00 00 o 00 b 00, 60 [

x IS1l vy 800 w 1139 1 (170 27-1Ir 543 INFO || COMMAND |

Figure 3-28: Multi-Picture Display Setting

URL:  www.buydisplay.com Document Name: ER-TFT028A2-4-5465 Application Note Page: 36 of 187



http://www.buydisplay.com/�

)

EastRising ER-TFTO028A2-4-5465 Applicaton Note

buydisplay.com
3.2.2 Scroll Picture(in Loop) Setting (D8h, D9h)

Scroll Picture (D8h): The effect of scrolling a picture is to gradually display a picture from a certain
place at intervals. After adding the picture, select the small square in the D8h operation box to
enable the scrolling function. You can then select the direction in which the picture scrolls. There
are four options: scroll up, scroll down, scroll left, scroll right. After selecting the direction you want,
fill in the time interval (unit is 10ms) for scrolling, and press the OK button.

ol "
5 HEs BOFIZHE & FEOO OO0 # 2 AAQEA® | rea 0w o o 2 L ™

s 2.Click and drag into the screen box. 6.5et scrolling time interval.
1.Click picture button =

5.5elect scrolling direction.

4.Tick 80h command

12 7.Press ok button.
3.Adjust picture size and position e

L |rq.-.- ..

o on | w5 J[<
Figure 3-29: Scroll Picture Setting

Scroll Picture in Loop (D9h): Scrolling picture in loop is to realize one picture keep scrolling or
multiple pictures scroll in sequence. The specific operation method is similar to the above setting
of the scrolling picture. If you want to achieve a scrolling picture in loop, you just need to set the
parameters in the D9h command operation bar of the picture. (note: the group No. should set as
different value) If you want to achieve scrolling multiple pictures in loop, you can set the pictures in
the same group No. in the D9h command operation box, and the time interval can be set separate.
As below figure shown:

s BOFZWE &8 RO o8 % 2 AAQFE® | el

7.Set scrolling in
loop time interval.

1.Click picture button 2.Click and drag into the screen box. 65etgroupNo.

5.5elect scrolling in
loop direction.

4.Tick 80h command

3.Adjust picture size and position.

8.Press ok button.

w 56 1 189

Figure 3-30: Set Scroll The First Picture
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NTE®62.

= - e - W
= N-HEs BOFIZWHE & [0 _Oon 9

E

0 0 9 ) o [ 0 0 99 0 o o 0
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Figure 3-31: Set Scroll The Second Picture
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3.2.3 Overlap Picture Display in Loop(81h)

After adding a picture, you can set the time interval between the group number of the picture
and the display. The time interval is in units of 100ms. For example, picture A and picture B are to
be displayed in loop at intervals of 2500ms. You should set 1 and 25 in the 81h command
operation box of picture A and press the OK key. Set 1 and 25 at the 81Th command operation
frame of picture B, and press the OK key. Picture A and picture B form a combination 1, which is
displayed in loop after receiving the corresponding instruction. If the picture is PNG, you can
select (81h Remove Background) to remove the background of the PNG image.

FB@O@ “Oon # £ A[ARZA® | e Tw 20 4

1.Click picture button. 2.Click and drag into the screen box. 6.Setloop time

interval.

@ 5.5et group No,

ocTonen

4.Tick 81h command.
[ o ]

3.Adjust picture size and position.

7.Press ok button.

a6 0 oo [ 0 00 ) o

mro_|[ commans |

Figure 3-32: Display Overlap Picture In Loop Setting

URL:  www.buydisplay.com Document Name: ER-TFT028A2-4-5465 Application Note Page: 39 of 187



http://www.buydisplay.com/�

)

EastRising ER-TFTO028A2-4-5465 Applicaton Note

buydisplay.com
3.2.4 GIF Animation Setting(88h)

Press the “GIF” button to select a GIF picture . The operation box is in the right. The data box in
the lower right corner of the small demo window is the setting box (in 10ms) of the GIF playback
interval. “LOOP" is to decide if pay GIF in loop. At this time, the confirmation setting button of the
81h command is changed to the GIF confirmation setting button. Set the playback interval and
press the OK button to complete the setup. If user select “Keep looping” means the GIF will
repeatedly play in loop; if user select “Loop once” means TFT panel will play the GIF in loop once
and back to initial page.

— et i I

g BOR $ﬂ; e ED_@_ N » .C&@If_i ® ) el W 200 [ 320 i suirn (15 D'y « 2 mainControlFles.xmi

e 2.Click and drag into the screen box.

3.Set loop time
interval.

5.Press ok button.

4.GIFinloop.

o e o o o 3 0 o e oo o o 5
x (407 v 86 w [200] v (150 8Llr 89,00 SAVE]| INFO_ || COMMAND

Figure 3-33 GIF Animation Setting
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3.2.5 Display Text in the form of Picture (80h)

The text-picture means that the text is displayed in the form of picture, and the processing object
is the picture. The UI_Editor transform the text to picture and displayed on TFT panel. The text here
refers to Chinese, English, numbers and symbols those can be entered on computer. Itis
applicable for fixed text only.

Click the “Text” T button, then pull a box in the screen, a setting box will pop up . Enter the
text and choose your favorite font and size, you can change the color and background, and
whether the background is transparent. Note that if the background transparency is selected (if
select BackColor is opaque, or if not, it is transparent), then the background color setting is invalid.
After confirming the settings, adjust the size of the display frame to make sure text is fully
displayed. If select “BackColor” means opaque, if not select, means transparent; if select
“Alignment” means align to left, if not select, means align to right.

oo (5 DAy - (71) mainControlFiles xmi

1.Press “TEXT" button. Choose Font  Font Size

EastRising
UART Display

Font Length

EcstRising |
HM1 Pisplioy *Enter Text

- Text Color

2.Click and drag into the screen box.

Ba(kgl\ound Color

Angﬁ to Left ~ Set Transparent

x (44 v (89 w 183 H |68

Figure 3-34: Picture- Text Display Setting
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3.2.6 Create Number Object(90h)

it
Click the button Ly in UI_Editor. Pull a box in the screen, then pop up a setting box. The text in

this setting box cannot be changed, only the alighment of the numbers (left or right) can be set. If
select Alignment stands for left alignment, if not select, stands for right alignment.

Wl 230 H| 320 €D

~ 1.Press “Number” button. Choose Font  Font Size

fiod
DQO0000

3456

Feguiar

012

7 8 9 _Text Color
L |

2.Click and drag into the screen box.

I ~ Remove Background
Align to Left

00/ (00l 00 00 0 b9 0 .

O] - EEEEEEEE D =

X 5 v /134 w [37 H S8

mro_[ commans |

After the setting is completed, adjust the number box to just display a number. As below shown,
each small box represents the size of the area occupied by a number. You only need to adjust the
size of the first number box, and the other number boxes will change accordingly. After the BIN file

is generated, the digital sent by serial port during communication will be displayed on the TFT
panel.

s MOE=HEB 80 IEHE@ o0 & < AAQFHD )

Adjust number box.

00 9 A I o R =

INFO_ || COMMAND

x S0 v (134 w 137 v [58
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3.2.7 Create Image Number(91h)

The image-number refers to the number that should be displayed according to the data received
by the serial port by using the picture-number prepared in advance. So this digital display has the
advantages of multiple fonts and dynamic display.

Click the button in UI_Editor. Pull a box in the screen, then pop up a setting box. The text in this
setting box cannot be changed, only the alignment of the numbers (left or right) can be set. If select
Alignment stands for left alignment, if not select, stands for right alignment.

I -:::“f S FEEeE@ 1onmm 2 AL F® | parel Tw 2w 20 o Boos @ Dy

1.Press “Image Number” button. {l_l_ﬂnj[ﬂjl

2.Clickand drag into the screen box.

Choose Image Number

Remove Background

Aligh to Left

A A 2 o )

o w [240) 1 [320 ] 0 . [wro [ commano |
Figure 3-35: Image-Number Display Setting

After the setting is completed, adjust the text box to just display a number. As below shown, each small
box represents the size of the area occupied by a number. You only need to adjust the size of the first
number box, and the other number boxes will change accordingly. After the BIN file is generated, the
digital sent by serial port during communication will be displayed on the TFT panel.

lAdjuslimage number box.

Figure 3-36: Adjust Image Nubmer Box
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3.2.8 Display Text by Font(COh~C3h)

The dynamic Chinese and English digital is directly displayed by the ER-TFT028A2-4-5465 using
internal or Flash fonts. Up to 8 fonts can be selected, among which C0-C1 fonts can display
numbers, English, Chinese, and C2-C3 fonts can only display Chinese.

s x
Broa )y Dy - 1) mainControlFilesxml
o= o |

Flash Fonts Selection Internal Fonts Selection
" ‘

=)
m
ckground Color Setting

E =
“

Remove Background Color Setting Font Color Setting

5 1
3 v [ w24 v e 14-1 [ eom INFO_|[ COMMAND
Figure 3-37: Font Text Setting

Click the “Font” button, then click on the screen, and the settings box will pop up, including settings
for background color, font color, font alignment, etc. are the same as the settings above. Note: CO
~C3 font cannot be set as bond.

The background transparent setting is different from the previous one. Transparency is selected
means background transparency, and not select means background opacity. After the setting is
completed, the size of the small box in the text box cannot be changed. After the BIN file is
generated, the digital sent by serial port during communication will be displayed on the TFT panel.
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3.2.9 Button Picture Setting (AOh)

Button picture button can be added on the screen to realize touch key function. When touch the
button picture, user can execute a series action: display picture, display GIF, etc.

Click “Create a Button Object" button, click and drag into the screen to generate a green line frame.
Select a picture in the Explorer as an button picture. The operation box is in the bottom of the
screen, and it will only be available when the button picture is selected. Click the command inputs
area of the first group( a command has two grids, utmost 8 commands can be executed ) and
select the command in the pull-down list and execute. The command option list is composed of
other generated action commands in the current project. For example, before setting the button
function, a command to display a picture and a GIF has been set. Then there will be two commands
in the command list. In particular, the two button operation bars are used in the same way. If the
button picture is a 32-bit PNG format and you want to remove the background, you can select
“remove background” in the 80h command.

1 240 [ 320 [ suese () Dl

~1.Click “Create a Button Object" button

(=8

. < ‘ 19 28 E 5. Remove background
2.Select button picture S for PNG format .

4. Select the command in the pull-down list
i 3. Click the command inputs area of the first group

x 501 v @5 w [E H

Figure 3-38: Button Picture Setting
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AQ@ 1O ® 2 ADAZS ) T

Set the command to be executed

10 o ) 1 oo [ - | o o o )

n W (CDFegets
B W (COMgwiT

10 [ ) o

x 1800 v (45| w 113 H 47

Figure 3-40: Confirm The Command To Display Button
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3.2.10Boot Picture Setting(9Ah)

The boot picture setting is used to select those Buttons to be pre-executed during boot time,

without receiving commands from the host computer. The following examples assume that the
Button already exist:

1. First click “mainLayer” in the upper left corner. At this time, there will be 8 groups of pre-selected
commands to be sent during boot time.

Ha MEFFHE S AEO@ JON M 2 AFQFAB ) rad w20 b o o | e @ Dl

Figure 3-41: Click “mainLayer”

2.Just click on any group of numbers, the yellow box background and the red font will be displayed,
and then click on the position shown in the figure below, the command group will pull up
automatically. At this point, you can select one of the command group.

@@701“ 4 LQ@VJ’ § | Panel [ TW 240 (B 320 [ 91 L 11} mainControlFilesxm}

Select one of the command group

o
LCDPage1_Imag

0 '8 00 o0, 00 0 0 90 |

X (907 v (45 w 113 H (47

Figure 3-42: Select A Group Of Command Combination
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3. Boot picture setting as below selected command (User Command)

HE8EAT ] @@7 Ol i 2 AXAGFA® | rad i Dw 20 4 320 1o [ess G Dy o (11) maincontrolfilesxm!

Confirm

oo
50 w 113 4 47 [ invfo [ commano |
Figure 3-43: Boot Picture Command
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4. After select, press “OK” to confirm.

Among the commands in 9A, the command 9A, 00 is power-on command, it also can be set to
execute multiple group command,such as commands 9A 01, 9A 02 . Users can directly output 9A
01, 9A 02 from the serial port to control the other commands to be called when the UI_Editor is

edited. The example is shown in the following figure (actually, the LCD does not display the 9A
Button). Each 9A includes 8 groups of commands.

s MEETHE 8- FDEO@ 100 # 2 AFQZS | ros v o v

Each 9A includes 8 groups of commands.

00 9| oo iou) oo oo oo o0l 3R

L ro_ | commano |

10 [0 ) 1 o [

X (1830 v 168 w (50

Figure 3-44: Execute Multi-Group Command Via 9A

URL: www.buydisplay.com Document Name: ER-TFT028A2-4-5465 Application Note Page: 49 of 187



http://www.buydisplay.com/�

)

EastRising ER-TFTO028A2-4-5465 Applicaton Note

buydisplay.com
3.2.11Progress Bar Picture Setting(BOh)

This progress bar function is similar to the pointer. The information sent by the host computer can
change the display length of the progress bar.

Bl: BEAFESE & AO00 i j» 2APD0F® )

Figure 3-45: Click “Progress Bar” Indicator

1. Click the progress bar Button and drag to anywhere on the screen. At this time, you can adjust
the color of the background and the color during movement through the palette.

1 ———

= =) - . :
BEElzHE S FEOG@ Ole 2 AF@GF® | pasi w20 1 20 [in oAy~ 1 mainControlFiles.mi

Proper

Set the background transparent -
Set the background color ~——————

Set the bar color-

Click progress bar button

Change the bar color=——————

The progress bar can
set to be up, down, ———————
left, and right.

X (153 v (18 w 34 4 (264

Figure 3-46: Set Progress Bar
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3.2.12Create a Circular Progress Bar(DCh)

Click the “create a circular progress bar” button and click any point on the screen frame. A ring
with an adjustment box will appear. Changing the size of the adjustment box can change the
radius of the ring. The thickness and color of the ring can be changed by changing the
contents of the corresponding button. After the host computer is connected to the TFT panel,
the starting angle and the rotation angle of the ring can be changed by sending command and
displayed on the TFT panel accordingly. The direction of rotation of the ring is clockwise, with a
0 angle point at 12 o'clock.

Oa MOR6E - HHO o8 4

Figure 3-56: Circular Progress Bar Setting

3.2.13Line Drawing (EOh)

Draw a line: Click the “Line” button and click any point on the screen frame, then a line is created. .
Drag the two endpoints on the line to change the length and direction of the line. You can change
the thickness of the line by changing the value in the Line Thickness setting box. The color of the
line can be changed by selecting the color in the color button.

\";'fu CElsET FE@e _—on & £ ARAFES )

Colorof the line *

Figure 3-55: Draw A Line
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3.2.14Basic Geometric Drawing

Currently ER-TFT028A2-4-5465 support 7 kinds of geometric, can be divided into 3 types:

Table 3-1: Geometric Drawing Function

Solid With
Geometric Hollow Solid
Frame
Drawing Function (Command) (Command)
(Command)
Ring - v (DCh) -
Circle v (E1h) v (E2h) v (E3h)
Ellipse v (E4h) v (E5h) v (E6h)
Rectangle v (E7h) v (E8h) v (E9h)
Rounded-Rectangle v (EAh) v (EBh) v (ECh)
Triangle v (EDh) v (EEh) v (EFh)
Cylinder - - v (F4h)

\:) draw ring (any angle)

< @ @ draw rectangle, rounded rectangle, circle, ellipse
A draw triangle, cylinder

Draw Circle: click “Circle” button, click any point of the screen frame and pull operation
box, a circle will display. Adjust the operation box can change the circle size, the other
setting can be changed in “Properties1” box.

v.HE s MO TR FIR2@ on w 2 XAGFES ) -

Figure 3-57: Circle Setting
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The specific function of Draw1 and Draw2 are as follows:

Draw1: Hollow /solid. If Draw2 is not selected, select Draw1 means choose hollow; if
Draw1 is not selected, means choose solid. If Draw2 is selected,, Draw1 will unable
to select.

Draw?2: Solid with frame. Select Draw2, means choose solid with frame. If Draw2 is not
selected, means choose hollow or solid . The thickness of the frame can be
adjusted.

To change the color of the frame, just click on the frame color option and choose a favorite
color. To adjust the internal color, you can change the value of RGB color. Once color is chosen,
press the “confirm” button.

Draw Ellipse: similar with draw circle

Draw Rectangle, Rounded Rectangle: similar with draw circle. When set rounded
rectangle, the double value of round value can't
over the width or length, otherwise it will not

display properly.

w BRIk

FEA@@ o & 2 APGF® | rae Ow 20 1 32 o | [eos 5 Dl o ) maincontrolfiessmi

x 65 v [16] w (135 1 186

Figure 3-58: Rounded-Rectangle Drawing Setting

Draw Triangle: similar to draw cylinder. The adjustment of triangle is realized by pull the
3 vertices of the triangle. But triangle do not support frame thickness
adjustment.
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Draw Cylinder: click Cylinder button, click on the screen, a cylinder will appear, change

the three points on the cylinder to change the shape of the cylinder. The
ER-TFT028A2-4-5465 Uart TFT Panel only supports solid cylinders with
frame, both Draw1 and Draw2 are invalid. The frame and interior color
are the same as for other drawing functions.

s BoE=z0E 8 FE@@ 1O W 2 AAGF® ) P Tw 210 H 520 [t QTGN - ™

X 63 v (89 w (136 H (167

Figure 3-59: Cylinder Drawing Setting
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3.2.15Table Drawing (F6h)

Click “Table” button, and click on the screen, a table will pop up in the screen. The size of the
table must be adjusted by using N-Col and N-Row in the Properties2 column on the right. Each
parameter of the table can be set in Properties2. You can change the direction of the project
table (horizontal, vertical) by “Mode” button in Properties2 (selected: horizontal, un-selected:
portrait). If you want to change the background color of the item bar and content bar, first
select the color you want by adjusting RGB parameter, then click the color option in front of

the Fill color.

W] 240 [} 320 [L€B .u‘.w w'_:h

Number of column -

Number of row -
Inner border width -
Outer border width -

Cell width -
Cell height

Direction of the table mode ~

W LCDPedh

LY CDPage7]

5 03 00 84 o 00 0 JIREAN 00 00 D 000 b 00, 60 [

weo_|[ commians |

100 100 0 o 0

52 vy (65 w (150 H (200

Figure 3-60: Table Setting
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3.3 Other Functions

3.3.1 Backlight Control Command (BAh)

The BAh command list is at the bottom of the instruction option, as shown in the following
figure:

FZHE 50 FDOO JON# 2 AB@F® | i =0 i o o

B =

$ oo | [ comniano

Figure 3-61: Backlight Control “BAh” Command

If any of the BA instructions are selected, a back brightness selection box will appear at the BA
instruction.

s MEEIFHE 50 MR 100 % 2ABQFAS ) melv o b w0 oo O Ol

MR =

T _commano
Figure 3-62: Select Backlight Level
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3.3.2 Resistive Panel Control Command (8Bh)

Resistive panel control commands only need to be transmitted to the ER-TFT028A2-4-5465's
TFT serial port via UART or SPI. It is a fixed command of the host. This command does not need
to be set in the UI_Editor programming software.

Table 3-2: Resistive Panel Control Command

Comm:‘md Code | No. Parameter Description
Function
Check . ,
Resistive 3Bh y conduct the checkpoint checking
on 4 corners.
Panel

For example, when the UART transmits the control command 8Bh to the TFT panel, it will
automatically conduct the four corner verification procedures . User should touch each corner
follow the panel instruction to complete the verification program.

Figure 3-65: Resistive Panel Verification
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3.3.3 TFT Panel Verify Command (BEh)

The verify command only needs to be transmitted to the ER-TFT028A2-4-5465 TFT panel
through UART or SPI. It is a fixed command of the host. This command does not need to be in
the UartTFT_Tool host computer software.

Table 3-3: TFT Panel Verify Command

Command s
. Code | No. Parameter Description
Function
TFT panel initialization completed or
Verify TFT in Ready status:

Panel BEh N 5Ah > Ready;

A5h > Not Ready (busy state) ;

Read ER-TFT028A2-4-5465 TFT panel
Check TFT BEh version information:
Panel Version MCU Code version (5Bytes) + TFT

module (42Bytes)

When the UART transmits the command BEh to TFT panel, if the TFT panel is initialized or in
the Ready state, the panel will respond 5Ah to the host computer. If the panel is in Busy state,
the panel will respond A5h to the host computer. If the TFT panel is not connected to the Uart
port of the host computer, it will not respond any information.

The serial command BFh is used to read the ER-TFT028A2-4-5465 TFT panel version, including
the 5 Byte ER-TFT028A2-4-5465 program code version and 42 Bytes TFT module information.
When the UART transmits the command BFh to TFT panel, the TFT panel sequentially sends
the information to the host. Detailed version information can be found in Table 4-23 in Section
4.2.18.

URL: www.buydisplay.com Document Name: ER-TFT028A2-4-5465 Application Note Page: 58 of 187



http://www.buydisplay.com/�

)

EastRising ER-TFTO028A2-4-5465 Applicaton Note

buydisplay.com
3.3.4 Description of Font File

Font file saved in the path “UI_Editor_V1.0\FONT". The content of the fontList.txt file is sorted
by the name of all the font files, shown as below

[ = = |FONT - O X
7]
T s - ﬂ Eapid ERE=:inz
e T e - = =]
EEE" ) Sl 23 52 e = N N
HRIEHE Srise ~ om0 SRR
HR e capiy priz s
« v« AAALSIZEE > new ui > 2 > Ul Editor V2_3 26 08302019 NET462 Debug > FONT v O | E=FONT" o
e N BR EREER ESic] e
» 3D S @ Font_CO_16x16_S{#.bin 2018/8/13 16:09 Ultrakdit Docum... 261 KB
B s @ Font_C1_24x24 #5{%.bin 2018/8/13 16:11 UltraEdit Docum... 588 KB
LB @ Font_C2_32x32_ZE{%.bin 2018/8/1316:12 UltraEdit Docum... 1,044 KB
5 ks @ Font_C3_32x32 {2 bin 2018/8/13 16:12 Ultrakdit Docum... 1,044 KB
T @ Font_DO0_48x48_{#4EEE.bin 2018/8/13 16:14 Ultrakdit Docum... 2,349 KB
+
- @ Font_D1_72x72_§s{&.bin 2018/8/13 16:16 Ultrakdit Docum... 5,286 KB
» R =] fontList.txt 2019/8/3017:23 SASTRY 1TKB
m SH
LEHO)
~- 3%, BRH(D:)
7 AER =

Figure 3-66: Fontlist.Txt File
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3.3.5 Audio Control (B8h)

UI_Editor will generate a B8h Command for each of the three WAV audio files under
UI_Editor\SOURCE\WAYV, open the Command and connect the serial port. Click the SEND key
corresponding to the B8h, and the TFT panel will play the corresponding WAV audio.

v 1 > IthEBfE > Data (D:) » levetop » Ul _Editor » Ul_Editor V2 3 26 08222019 forNET462_Debug > SOURCE > WAV

-~

BFR (Eprd= kL ESic] F

|| Wav-1.bin 2018/6/25 10:36 BIN 3Z4% 44 KB
|| Wav-2.bin 2018/6/1018:03 BIN 3Z4% 33KB
|| Wav-3.bin 2018/6/10 18:04 BIN 3Z4% 657 KB

Figure 3-67A: WAV Files in UI_Editor

Wea-2:0H & RP=E7 SEI'ID

=] o2 Wan-3:0H & RF=E7 SEND
Ea Was-1-3-0FF SEND

Figure 3-67B: Audio Control

-HEls BEFF ‘ﬂfﬁ S FPGO@ TOon e 2 AFARZ® ) podTw 20 1o ko ([ Dy - (;: mainControlFiles.xml

Music - 2

4
o |
—— T

/ 33 H 4T

Figure 3-67C: Audio Control in UI_Editor
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3.3.6 RTC Digital Clock Command (92h)

The digital clock command 92h can display the time and date. After selecting a suitable font, the Ul will
automatically obtain the current information of the system. When the time and date are displayed at
the same time, the time coordinates can be set separately in the setting interface, and the date

coordinates can be set separately in the lower left corner of the Ul. The effect will be displayed on the
simulator and the board.

= »

Properties 1 Propert rs:J COMMAND

Create a date time ob)

Xx 0 vy 0 w290 H 320

Figure 3-68A: Digital Clock Command 92h Setting

URL:  www.buydisplay.com

Document Name: ER-TFT028A2-4-5465 Application Note Page: 61 of 187


http://www.buydisplay.com/�

)

EastRising ER-TFTO028A2-4-5465 Applicaton Note

buydisplay.com
3.3.7 Register Operation Instructions (CA)

CAh ~ CFh instructions are mainly used to manipulate registers, which are suitable for digital
changes, brightness adjustment, volume adjustment, etc.

CAh: Call the 9A instruction according to the value of the register, CAh 00h is the call instruction
9Ah [00]

CBh: This instruction points to register, CBh 00h points to register 00;

CCh: This instruction is to write the register, CCh 01h and CBh 00h are used together to write the
value 01 to the register 00, at this time [00] becomes 01;

CDh: This instruction is to read the register, CDh 03h is to read the value of the register 03 at this
time, and then upload it to the host;

CEh: This instruction adds one to the value in the register, CEh 02h is the value of register 02 at
this time plus one, [02] + 1;

CFh: This instruction is the value in the register minus one, CFh 05h is the value of the register 05
at this time minus one, [05]-1.

Please refer to project example for more detail.

TEE 0 e —— ]
FlE@@ TOn M £ X[Z@ 7 | PaelZiw 240 B 320 1o B A | ma

aged
vy 27 w 43 q 28

Figure 3-68B: CA-CF Operation Example
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3.4 BIN File Generation and Command Send
Before generating the BIN file, set the communication parameters of the TFT panel and the host

computer. Open the parameter settings by clicking the INFO button in the UI_Editor. After setting,
click the INI SAVE button to confirm the settings.

Set timing diagram for the LCD V1.0
Ttem INFO deseribe Date o

» n PCVersion V10 SW Version : 0x10=V1.0, Ox11=V1.1, Ox12=V1.2 ...
1 COMPort UART | COM Port: 0x00=UART, 0x01=5PI, 0x02=I2C
2 Baudrate 115200  UART Baudrate
3 PCBVersion V10 PCB Version : 0x10=V1.0, Ox11=V1.1, Ox12=V1.2 ..
4 MCUBIt 8 MCU Data Bus: 0x00 = 8bit, 0x01 = 16bit, 0x02 = 3.
5 MCUType Levetop MCU Maker: 0x00 = Levetop, O0x01 = STM, Ox02 = S
6 768Type 3688  LT768 Type: LT7680A/B , LT7681/3/6/8 , 268A/B - : ;
7 MCUIF SPI MCU to LT768 I/F: 0x00 = 8080, 0x01 = SPI, 0x02 = 3 J
8 | Mcups 8 | MCU to LT768 Data Bus: 0x00 = 8bit, 0x01 = 16bit | i ) T o
9 XSIZE 240 | TFT Panel X-Size :/ \4
10| YSIZE 320 | TFT Panel Y-Size Ar
11 VBPD 23 | Vsync Back-Porch YSIZE JEEPT) SSYGEClagiy l -
12 VFPD 22 Vsync Front-Porch S -
13 VSPW 3 Vsync Pulse Width —H_Lm —L—U_L

vk —

14 HBPD 46 Hsync Back-Porch PCLKRISING BY .
15 HFPD 210 | Hsync Front-Porch ve RoiEabens ;
16 HSPW 20 | Hsync Pulse Width i
17 | PCLKRISING 1 0: Panel fetches XPDAT at XPCLK rising edge,1:faling « VDEN—} GERoIatiy, P
18 HSYNCPolarity 0 0 : Low active, 1 : High active. LEND — i
19 VSYNCPolarity 0 0 : Low active, 1 : High active. ;Hspw_HBPD HOzZVAL iHFPD;
20 | DEPolarity 1 0 : Low active, 1 : High active. o : T =y

LCD signal interface and timing parameters

Figure 3-69A: Parameter Setting

Once the INFO parameter is settled, press “Build ALL" to compile. (Need to open the compiled
project, click the INFO button to see the modified INFO information.)

@@ o £ A[AGQFSD ) o

1
|
LR R 1
LN LR |
'

Project Compilation Button

o WM LCDPIge10
» W DMt
= Ew

94 13-3 Bur
" mw DPagels

o W CDPge
o W LODFeges

10 00 5 5 00 OO =

x [0 v o0 w (2400 H (320 main INFO || coMMAND |

Figure 3-69B: Project Compile
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The generated BIN file is Programmed to the TFT panel by the Programming tool, and connect TFT
panel and the host computer Click the Command button and pop up the command sending
interface. Set the serial port baud rate, port number, open the serial port, you can send commands.
If it is a command with value, the Value box will have a default value, which can be changed to
achieve other effects. Press the SEND button to send a command to TFT panel.

CRC Mode Baud Rate Serial Port Refreshthe Open or CLose
Selection  Setting  Selection Serial Port Serial Port  |pstruction Sheet
' '

' I ) Expol:t to PDF U!)date 12K Configuration File

.......

gssallennzlsanns

Figure 3-71: Command Sent To TFT Panel

Once the developer uses UI_Editor to plan and verify the product Ul interface, the entire Ul
command table can be exported. The host can embed these commands code in the MCU, then
send the respective command or CRC code to display picture or related action on TFT panel. And
the host can judge whether it is correctly executed according to the response from the TFT panel.
Figure 3-64 below shows the exported command list after the design is completed.
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LCD Serial Communication Command Reference
Author : UT_Editor

Run Date : 2021-04-25

Ite | CMD Value Name & ID CMD |Receive_UARTdat| Parameter
m a
0 | 8000 MainLayer SEND
1 1B400 Touch_CMDB4_PageSlide0 | SEND
2 | A200 0-1_VirsualBTNA2 121160627 | SEND
3 | A300 0-1_VirsualBTNA2_ 121160627 | SEND
4 | A2 01 0-2_VirsualBTNA2 121160638 | SEND
5 | A3 01 0-2_VirsualBTNA2 121160638 | SEND
6 | A202 0-3_VirsualBTNA2_ 121160651 | SEND
7 | A302 0-3_VirsualBTNA2 121160651 | SEND
8 | A203 0-4_VirsualBTNA2 121160658 | SEND
9 | A303 0-4 VirsualBTNA2 121160658 | SEND
10 | A2 04 0-5_VirsualBTNA2 121160706 | SEND
11 | A3 04 0-5_VirsualBTNA2_ 121160706 | SEND
12 | A2 05 0-6_VirsualBTNA2 121160722 | SEND
13 | A3 05 0-6_VirsualBTNA2_ 121160722 | SEND
14 | A2 06 0-7_VirsualBTNA2_ 121160728 | SEND
15 | A3 06 0-7_VirsualBTNA2 121160728 | SEND
16 | A2 07 0-8_VirsualBTNA2_ 121160736 | SEND
17 | A3 07 0-8_VirsualBTNA2 121160736 | SEND
18 | A2 08 0-9_VirsualBTNA2 121163114 | SEND
19 | A3 08 0-9_VirsualBTNA2 121163114 | SEND
20 [ 9A O1 0-10_Button9A_121160823 | SEND
21 | 9A 02 0-11 Button9A 121160901 | SEND
22 | 8001 | LCDPage1_Image 121115331 | SEND
23 | B4 01 Touch_CMDB4_PageSlide1 | SEND
24 | A209 1-1_VirsualBTNA2 121160944 | SEND
25 | A3 09 1-1_VirsualBTNA2_ 121160944 | SEND
26 | A2 DA 1-2_VirsualBTNAZ2_ 121160952 | SEND
27 | A3 0A 1-2_VirsualBTNA2_ 121160952 | SEND
28 | A20B 1-3_VirsualBTNA2_ 121160959 | SEND
29 | A3 0B 1-3 VirsualBTNAZ 121160959 | SEND

Figure 3-72: Exported Command Table

Figure 3-73: First Mainlayer Picture

When the host send command 80h, 31h, 1Bh(CRC1), 98h(CRC2), TFT panel will display two
pictures with the same group number.
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The following table is a list of the commands that the ER-TFT028A2-4-5465 can support after
designing with UI_Editor. If the UI_Editor is not used in the design, it will not appear in the exported
PDF.

Table 3-4: Command Table

Command .

Code No. Parameter Function

80h nn Display picture

81h nn Display overlap picture in loop

84h nn Cancel 81h Command

88h nn Display GIF picture

89h nn Cancel Display GIF (88h
Command)

8Bh Perform resistive panel
verification

90h nn ddd.d Display picture-number

91h nn ddd.d Display picture-number

98h nn String Display QR-Code
Execute multi group command,

9Ah nn when nn=00, execute boot
command

AOh nn Display Button picture

A1h nn Cancel Button display function

A2h nn Setup Virtual touch area

A3h nn Cancel Virtual touch area

BOh nn Vaule(2Bytes) Display progress bar indicator

B8h REP(Bit7) + WAV Play wav music

B9h Stop play wav music

BAh BL (00~1Fh) Adjust backlight brightness

BCh 0/1 Display On/Off

BEh Verify panel

BFh Version verify

COh nn String Display font-1 text

C1h nn String Display font-2 text

C2h nn String Display font-3 text

C3h nn String Display font-4 text
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Table 3-4: Command Table (continue)

Corgor'g:nd No. Parameter Function

D8h nn Display scroll picture

D9h nn Scroll picture in loop

DBh nn Cancel Scroll picture(D9h
Command)

DCh nn S_Angle, A_Angle Display ring indicator

EOh nn Display a line

E1h nn Display hollow circle

E2h nn Display solid circle

E3h nn Display solid circle with frame

E4h nn Display hollow ellipse

E5h nn Display solid ellipse

E6h nn Display solid ellipse with frame

E7h nn Display hollow rectangle

ESh nn Display solid rectangle

E9h nn Display solid rectangle with
frame

EAh nn Display hollow rounded
rectangle

EBh nn Display solid rounded rectangle

ECh nn Display solid rounded rectangle
with frame

EDh nn Display hollow triangle

EEh nn Display solid triangle

EFh nn Display solid triangle with frame

F4h nn Display a cylinder

F6h nn Display table window
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3.4.1 SPI Flash Structure

After the project is compiled, press BIN GEN button to generate the “UartTFT_Flash.bin” file
and the “UserInfo.bin” file in the Binfile folder. These two files are used to Programming into
SPI Flash. The following figure shows the structure of SPI Flash. It can be seen that the
“UartTFT_Flash.bin” file actually includes the contents of the “Userinfo.bin” file, while the
“UserInfo.bin” file stores the Command parameters. Other areas are pictures, animation files,
text files, and audio files. If only modify Command parameter, the “UartTFT_Flash.bin” file and
the “Userinfo.bin” file will be generated at the same time, but only the “Userinfo.bin” file needs
to be updated. The size of the “Userinfo.bin” file is fixed at 128Kbytes. Therefore, you can use
the USB to RS232 cable to update quickly in the UI_Editor environment without using SPI Flash
Programmer.

In addition, developers can programming Bin file into SPI Flash through the PC's USB and
using the "ER-TFT028A2-4-5465_ISP_Vxx.exe" program. Please refer to the description in
Chapter 6 for details.

SPI Flash

10000000000 =
Userinfo.bin { 128KByte

> UartTFT _Flash.bin

J

} unused
XXFFFFFFFF

Figure 3-76: SPI Flash Structure

3.4.2 Userinfo.bin (128K) Update

Undate-ROM

Figure 3-77: “Userinfo.Bin” Update Button

If you only update the individual parameters of partial commands, such as the display position

of a picture, the playback speed of the GIF animation, the commands executed by the button
control, etc., you do not need to Programming the flash to update the changes. You can
recompile the project after changing these parameters and generate a BIN file. Open the
Command and use the “128K Update” to change the “Userinfo.bin” in the SPI Flash, Now the
parameters in the TFT panel is changed.
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3.5 Download a Ul_Editor Demo

For the use of UI_Editor, users can download ER-TFT028A2-4-5465's Ul_Editor examples from
EastRising SemButtonductor website, Like as file
"ER-TFT028A2-4-5465_UIl_Editor_Demo_240x320.rar" .

1. Download the UI_Editor compressed file "UI_Editor_Vx_x_x " from the our website
(www.buydisplay.com) and unzip the file .

2. Download UI_Editor examples such as "ER-TFT028A2-4-5465_UI_Editor_Demo_240x320.rar",
then decompress and open the compression package.

[l ER-TFTS028-2_UI Edito... - 3605 it #E I8 = %
: Gl 5 =1
= &S o8 ==
HEOD BEEE —EEE B FEEEES
i := | B ER-TFTS028-2_UI_Editor_Demo_240x320.zip - 2874 9.7 MB || E=ani Q
=i
=

| ER-TFTS028-2_UI Editor_Demo_240x320

Figure 3-78: Decompress And Open The Compression Package

3. Unzip the demo sample directory, such as the "09_02_2019-14_22_21"
folder, into the PROJECT folder of the UI_Editor.

. ColorNumber 2021-03-29 851

, FONT 2021-03-29 8:51

J PICFILE 2021-03-29 8:51

. PROJECT 2021-04-25 16:06

. SOURCE 2021-03-29 8:51

, TTFONT 2021-03-29 8:51
|%| ConsoleControl.dll 2019-07-09 2:09 13 KB
|| ConsaleControl.pdb 2019-07-09 2:09 30 KB
2 default 2018-05-25 &:54 3 KB
il HenkMescaneRow.dll 2020-11-20 17:31 0 KR

Figure 3-79: Copy the Demo to PROJECT Folder of UI_Editor.

Attention:
(1) The name and content of the compressed package folder cannot be modified.

(2) The folder inside the compressed package must be unzipped to the PROJECT folder of UI_Editor.
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4, Execute UI_Editor, then open the menu option and click“Load":

m

Project folders

Delete UL Emulator

®  \P3toBINGEN

x B0N v fo8 w fod 1 o

Figure 3-80: Open Menu And Click “Load”

5. Open the "COMMANDEFILE " in the folder, select the project file and click open.

B S0« WO EE s SSss. Oa

(SR | « ULEdhor V3 147 NTES2 » PROJECT » 03_18,2021-11.31.42] s COMMANDFILE s

x 000 v 0 w0 10

Figure 3-81: Load the Demo Project
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4. Graphic Integration Compiler(UartTFT_Tool.exe)

Another method to develop the display function using the ER-TFT028A2-4-5465 TFT panel is to use
“UartTFT_Tool.exe”. This chapter introduces the program format and usage defined by
“UartTFT_Tool.exe”. The graphic integration compiler provided by EastRising allows the user to write
command in text mode without using the graphic UI_Editor, the compiler will compile the user's
command file, and then integrate the it with the picture, fonts to a Bin file, and then the Bin file is
Programmed into the SPI Flash through the SPI Flash Programmer. The diagram is shown below.

UartTFT.ini
[INFO]
PCVersion: V10 Bin Files
COMPort: UART - -
Baudrate: 115200 Pictrue-1.bin
. Pictrue-2 bin
XSIZE: 240 Pictrue-3.bin
YSIZE: 320
' Gif-1.bin
[USERCMD] Gif-2.bin
80h#00:1,0,0, 2,100, .......
81h #00: 300, 500, 10, 4, 5,6.....
D2h#00: 1, 100, 150, 0xFF5500....

SPI Flash
Programming
Port

Programming
1. UartTFT_Flash.bin
2. Userinfo.bin

Simulation

Uart_Debug.exe

Figure 4-1: Graphic Integration Compiler Diagram

At first, user prepares the picture, font, or GIF file used by the TFT panel, and then start editing the
command file - “UartTFT.ini". After editing, click on the compiler function of the graphic integration
compiler to generate “UartTFT_Flash.bin” and “Userinfo.bin” files. “UartTFT_Flash.bin” is used to store
data such as pictures, fonts, or GIF files, “UserInfo.bin” is used to store command data. Programming
these two Bin files into SPI Flash with a Programmer. After that, the host just need to transfer
commands to TFT panel, the ER-TFT028A2-4-5465 in TFT panel will analysis the command code, and
read the command action stored in SPI Flash and realize the displaying of text and picture. User and
use USB to RS232 converter, connect to “UartDebug.exe” via “UartTFT_Tool.exe” to pre-verify the
command and its effect. User may refer to Chapter 5 in the manual for the details description of
“UartDebug.exe”.
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Command List
B1h #00: 2, 20, 50, 4,5,6,7,89
80h #03: 3, 0,0

B1h #01: 8, 20, 50, 4,56,789
00, 50,456,789
B1h #03: 5, 380, 50,456,789

B2h #00: 4, 560, 50, 10
82h #01: 5, 630, 250, 25

B8h #00:2, 0, 2M, 22,32
B8h #01:8, 0, 2m, 22,32
B8h #02: 1, 210, 270, 22,32
B8ah #03: 3, 420, 270, 2,32

90h #00: 10,21, 10, 10, 0, Oned, 003, 0
90h #01: 10,21, 10,100, 0, (D13, 0eed, 1

Figure 4-2: Graphic Integration Compiler (UartTFT_Tool.Exe)

User may refer to our program demo “ER-TFT028A2-4-5465_UartTFT_Tool_Demo_240x320.rar", which
can be download from our website, regarding the UartTFT-tool development environment.
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4.1 Edit Command Setting File
Before using the graphic integration compiler, you can use a text editor to write the command file -
“UartTFT.ini". The command file consists of two parts, one is the TFT serial panel information

setting [INFO], and the other is the TFT serial panel command setting [USERCMD] detail
explanation as follow:

4.1.1 Information Setting [INFO]

[INFO]
PCVersion: V10 // SW Version : 0x10=V1.0, 0x11=V1.1, 0x12=V1.2 .....
COMPort: UART // COM Port: 0x00=UART, 0x01=SPI, 0x02=12C
Baudrate: 115200 // UART Baudrate
PCBVersion: V10 // PCB Version : 0x10=V1.0, 0x11=V1.1, 0x12=V1.2 .....
MCUBIt: 32 // MCU Data Bus: 0x00 = 8bit, 0x01 = 16bit, 0x02 = 32bit
MCUType: EastRising // MCU Maker: 0x00 = EastRising, 0x01 = STM, 0x02 = STC
768Type: 268B /1 0x00: 7680A, 0x01: 7680B, 0x02: 7681, 0x03: 7683,
// 0x04: 7686, 0x05: 7688, 0x06: 268A, 0x07: 268B
768IF: SPI // MCU to LT768 I/F: 0x00 = 8080-8,0x01 = 8080-16,
// 0x02 = SPI, 0x03 = 12C
XSIZE: 240 // TFT Panel X-Size
YSIZE: 320 // TFT Panel Y-Size
VBPD: 23 // Vsync Back-Porch
VFPD: 22 // Vsync Front-Porch
VSPW: 3 /1 Vsync Pulse Width
HBPD: 46 // Hsync Back-Porch
HFPD: 210 // Hsync Front-Porch
HSPW: 20 /1 Hsync Pulse Width
PCLKRISING: 1 /1 0: Panel fetches XPDAT at XPCLK rising edge, 1:falling edge
HSYNCPolarity: 0 // 0: Low active, 1 : High active.
VSYNCPolarity: 0 /1 0: Low active, 1: High active.
DEPolarity: 1 /10 : Low active, 1 : High active.

RGBSequence: RGB // 000b : RGB,001b : RBG,010b : GRB,011b : GBR,
//100b : BRG,101b : BGR

ColorDepth: 16 // Color Depth: 0x00 = 8bit, 0x01 = 16bit, 0x02 = 24bit
FlashType: NOR // FlashType: 0x00 = NOR Flash, 0x01 = NAND Flash
FlashSize: 16 // Flash Size, Unit: 1MByte

Most of the above information settings are provided by ER-TFT028A2-4-5465 TFT serial panel
manufacture . The manufacturer of the TFT panel will provide the above information
according to the characteristics of the TFT panel and the hardware design. With the
information, users only need to add them to the beginning of the command file. For example,
if the TFT serial Panel is a 240*320 TFT Panel, the XSIZE and YSIZE must be set as follows:

XSIZE: 240
YSIZE: 320

The resolution of the TFT panel is fixed at the factory. The user only needs to add the [INFO]
information provided by the manufacture to the front of the command file, so that the
information of [INFO] is settled.
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4.1.2 Command Parameter Setting [USERCMD]

The other part of the command file is the command setting [USERCMD]. The serial command
as mentioned in sector 4.2 is expressed in the way of text, for example:

80h #00: 0, 0, 10, 20 // display PO at (10, 20)

It is designed to display the picture No. 0 at (10, 20). Once the far end MCU send Start(1Byte)
+ 80h + 00+ CRC(2Bytes) + End(4Bytes), then picture 0 will be displayed immediately at (10,
20), which is the top left corner of picture 1 will be at (10, 20).

80h #01: 1, 0, 50, 30, 2, 1, 50, 150 // display P1 at (50, 30) ;display P2 at (50, 150)

The above example is designed to display the No. 1 picture at (50, 30), and the No.2 picture
at (50, 150), that is, once the far end MCU sends tart(1Byte) + 80h + 01 + CRC(2Bytes) +
End(4Bytes), then the picture 1 will be displayed at (50, 30) immediately, and picture 2 will be
displayed at (50, 150) immediately in PNG form. For example:

88h #00: 1, 20, 180, GIF0, 0 // display GIF 0 animation at (20, 180)

The above example is designed to display the GIF 0 at (20, 180) with a speed of 1. Once the
far end MCU sends Start(1Byte) + 88h + 00 + CRC(2Bytes) + End(4Bytes), then GIF 0 will be
displayed at (20, 180)

COh #00: 1, 0, 10, 200, OXFF5500, OXEE3355, 1, 1, O, 1
COh #01: 1, 0, 100, 200, 0x335500, 0x883355, 1,1, 0, 1

The above example is design too display two strings. Once the far end MCU send “Start(1Byte)
+ COh + 00 +"fL 7R A #]-ER-TFT028A2-4-5465"+ CRC(2Bytes) + End(4Bytes)”, TFT panel will
display “Hi 747 [ 2 7] -ER-TFT028A2-4-5465" at (0, 10) in font 1, with foreground color
OxFF5500, background color OXEE3355, non-magnified, opaque mode.

Once MCU send “Start(1Byte) + COh + 01 + “TLH 15" + CRC(2Bytes) + End(4Bytes)’. TFT
panel will display “ Tk #: 15" at position (100,100) in front1, with foreground color
0x335500, background color 0x88335, non-magnified, opaque mode. The instruction content
“200" is the width of text window.
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Below is an example of [[USERCMD] :

[USERCMD]

80h #00: 1, 0, 10, 20, 3, 100, 200
// display P1 at (0,0) ; display P2 at (10,20), display P3 at (100, 200)

81h #00: 100, 50, 10, 4, 5, 6
// display P4, P5, P6 at (100,50) Time interval: 1sec

90h #00: 1, 20, 30, OxFF5500, OXEE3355, 2, 0
/1 display “91h Number” at left point of (20,30) with PictureNumber-1, FC=0xFF5500,
// BC=0xEE3355, pitch=2,

COh #00: 1, 10, 20, 100, OxFF5500, OXEE3355, 1, 1, 0, 1
// display “COh String” at (10,20) with Font-1, IntF-1, FC=0xFF5500, BC=0xEE3355,
// HS=1, VS=1, opaque, aligned. The “100" is the width of text window.

C1h #00: 1, 10, 80, 100, OXFF5500, OXxEE3355, 1, 1, 0, 1
// display “C1h String” at (10,80) with Font-2, IntF-1, FC=0xFF5500, BC=0xEE3355,
/1 HS=1, VS=1, opaque, aligned. The “100" is the width of text window.

Adding [INFO] at the front of the command file indicates that the following description is the
information setting; and [USERCMD] indicates that the following description is the command
setting; add [END] at the end of the command file represents the ending of the entire
command file. So that the compiler knows what each chapter of file represents.
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4.2 Command Parameter Setting

4.2.1 Fixed Picture Setting and Display Command

The graphic display is the main function of the ER-TFT028A2-4-5465 has several picture setting
commands listed in Table 4-1A, 4-1B and 4-2. Usually, users can design these pictures according to the
resolution of the panel and the display content required by the product. These pictures can be
imported by the Graphic compiler after the user designs them. Each picture will be given a picture
number, and the Bin document is generated at the same time, and then written into the SPI Flash by
the Programmer. Therefore, after receiving the commands, the TFT panel will find the picture
information in the SPI Flash according to the command parameters, and then display the picture on the
TFT Panel through the ER-TFT028A2-4-5465 hardware acceleration function.

Table 4-1A: Fixed Picture Setting Command

Command Command . L.
. Code No. Command Description
Function Parameter

Display picture P at (X, Y) position.
PNG=1 means the background is
transparent (PNG file), PNG=0 is not,
Set o Display Paa(2) PG Kaa2) | s, earting from 0 a8, b, e
Multi-picture 80h | #nn: | Yaa(2), Pbb, PNGbb, Xbb, - » starting » a4, bb, ¢
Ybb, Pcc, PNGcc, Xcc, Yec present picture numbers. This
feature supports up to 10 pictures.

Note: () The number in represents the
number of bytes occupied.

Paa(2), PNGaa(1), Xaa(2),
8Ah #nn: | Yaa(2), Pbb, PNGbb, Xbb,
Ybb, Pcc, PNGcc, Xcc, Ycc

This is an extension instruction of 80h,
the same usage as 80h.

Set to Display
Multi-picture

Input below command in “UartTFT.ini":

80h #00: 1, 0, 50, 20, 2, 0, 50, 120 // display P1 at (50, 20) ; display P2 at (50, 120)
80h #01: 3, 0, 180, 20 // display P3 at (180, 20)

After the setting command is compiled, the host sends commands Start(1Byte) + 80h + 00 + CRC(2Bytes)
+ End(4Bytes) to TFT panel through UART, then the first picture will be displayed on the TFT at (50, 20),
display the second picture on TFT at (50,120); when the Host sends commands Start(1Byte) + 80h + 01+
CRC(2Bytes) + End(4Bytes) to TFT panel through UART, the third picture will be displayed on the TFT at
(180, 20), shown as below figure (Example based on 320*%240 TFT ).
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Figure 4-3: 80h Command Picture Example

Note: the host send command through UART need to add Start(1Byte) on front end, and
CRC(2Bytes) /End(4Bytes) on back end. Please refer to Table 2-2. in order to avoid lengthy
instructions, the following examples will omit Start (1Byte), CRC (2Bytes) and End (4Bytes)

In addition to the 80h and 8Ah instructions, the host can also directly use 8Fh command

sending picture number to display picture on panel directly. This command does not need to
be set in the "UartTFT_Tool" tool or in the "UartTFT.ini" file.

Table 4-1B: Fixed Picture Setting Command

Commfmd Code | No. Command Command Description
Function Parameter
Display Eﬁgt—? r?wl(:';:rsetl:m: To(axcglj)rzzi:g(i): .
Picture on 8Fh nn X(2), Y(2), PNG(1), Pnn(2) . & .
) transparent (PNG file), PNG=0 is not,
Panel Directly .
nn is the sequence number.

For example, the host transmits display commands through the UART serial port: “Start(1Byte)
+ 8Fh + 00 + 0064h(2Bytes) + 0032h(2Bytes) + 00h(1Bytes) + 0001h(2Bytes) + (CRC(2Bytes) +
End(4Bytes)"to TFT panel, then the first picture within bmp format will be displayed on the
Coordinate (100, 50) of panel.

If transmits “Start(1Byte) + 8Fh + 00 + 0064h(2Bytes) + O0FOh(2Bytes) + 01h(1Bytes) +
0002h(2Bytes) + (CRC(2Bytes) + End(4Bytes)” to TFT panel, then the 2nd picture within “png”
format will be displayed on the Coordinate (100, 240) of panel.

The host transmits commands through the UART serial port must add “Start”, “ CRC” and “End”
to TFT panel. Please refer to Table 2-2: command protocol for detail. To avoid lengthy
explanations, subsequent examples will omit Start, CRC and End.
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4.2.2 Dynamic Picture Setting and Display Command

Table 4-2: Dynamic Picture Setting

Comm.and Code No. Command Command Description
Function Parameter
Display single picture in loop at
position (X, Y) ; switch time s
. Delay*10ms. PNG=1 means
g'\fg;y Delay(1), X(2), Y(2), backgrqund is transparent (PNG),
! p. 81h #nn: | PNG(1), Paa(2), Pbb(2), PNG=0 is not. Each code support upto
Picture in loop 10 pictures
, Pcc(2) ..... P :
Setting
Cancel 81h Cancel the 81h command that display
84h nn .
Command overlap picture.
Display GIF in loop at position (X, Y);
switch time is Delay*10ms. aa means
GIF number, Loop means cycle mode,
Loop=0 means cycle once; Loop-1
means cycle all the time.
PNG=0 means the background is
opaque; PNG=1 means the
Display GIF back'ground' is transparent (software
N . | Loop(1), Delay(1), X(2), | Pngimage file); PNG=2 means the
Animation 88h #nn: )
settin Y(2), GIFaa(1), PNG background is transparent (hardware
g Png image file).
bphe:
YL/
/.
Cancel 39h nn Cancel the 88h command that setting
Display Gif for display Gif animated pictures.
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If you want to display a similar loop animation effect on the TFT Panel, you can use the 81h
setting command. In the following picture, P4~P9 are the same size pictures, and the 81h
command can produce the display effect of the cycling fan.

BOBVES

Figure 4-4: Cycling Fan

Input below command in"UartTFT.ini":
81h #00: 5, 50,50, 1,4,5,6,7,8,9 // display P4~P9 at (50, 50), with speed @50ms

After commands is compiled, Host sends command 81h and 00 to TFT panel, then TFT will
display picture P4 ~P9 in loop with transparent background in each 50ms.

(50, 50)

()

Figure 4-5: 81Th Command Example

When the host transmits display command “84h, 00” to TFT panel, then the original "81h, 00"
display picture will be canceled.

The above command 88h in table 4-2 which support GIF animation function is imported by
the UI_Editor or the graphic integration compiler after the user design completed. It will
automatically generate a number of consecutive numbered pictures, These numbered
pictures and other pictures or font will be integrated into a Bin file, and then written into the
SPI Flash. After the compilation is completed, the Host sends the display command 88h to the
TFT panel through UART. After receiving the command, the TFT Panel will find the consecutive
numbered picture in GIF file in the SPI Flash according to the command parameters, and then
display on TFT Panel through the ER-TFT028A2-4-5465 hardware acceleration function. This
function is often used in boot animation similar application.
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88h #00: 1, 3, 50, 100, Gif-1,0 // display GIF-1 at (50, 100), with speed @30ms

In the above example, after the setting command is compiled, the Host sends the display
commands 88h and #00 to TFT Panel through UART, then the GIF-1 will be displayed in loop at
(50, 100)

If user want to play GIF animation one time, send below command:

88h #00: 0, 3, 50, 100, Gif-1,0 // display GIF-1 at (50, 100), with speed @30ms

Figure 4-6: 88h Command GIF Example

When the host transmits display command “89h, 00” to the TFT panel, then the original "88h,
00" display Gif animation picture will be canceled.
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4.2.3 Button Picture Setting and Display Command

Table 4-3: Button Picture Setting Command

Comm?nd Code | No. Command Command Description
Function Parameter
Display picture P at position (X, Y), PNG
= 1 means the background is
P(2), PNG(1), X(2), Y(2 .
(2), (1), X(2), ¥(2), transparent (PNG), and PNG = 0 is not.
. CM1(1), NU1(1), CM2, .
Button Picture When touch Button picture P, the TFT
. NU2, CM3, NU3, CM4, , ,

Display AOh #nn: Panel will automatically execute the
: NU4, CM5, NU5, CM6, . .
Setting CM command, and NU is the serial

NU6, CM7, NU7, CMS, .
number after the CM command. This
NU8
command can execute 8 sets of
commands simultaneously.
C?nCEI Button A1lh nn Cancel the AOh command.
Picture

For examples, input below command in “UartTFT.ini":

80h #01:3, 0, 180, 20

88h #00: 3, 50, 100, Gif-1

@30ms

AOh #00: 7, 1, 50, 50, 0x80, 0x01, 0x88, 0x00

// display P3 at (180, 20)

// display GIF-1 at (50, 100), with speed

// display P7 at (50, 50) 7 when touch P7, it will execute command 80h 01, and 88h 00 to

play Gif

After compiling the setup command, the host sends the display commands AOh and 00 to TFT
Panel through UART, then the TFT will display the 7th picture at (50, 50) (with transparent
background), and when press on the 7th pictures, the TFT will execute the commands 80h and
01, then the third picture will be displayed on the TFT (180, 20) (refer to Section 4.2.1).
Meanwhile, the TFT panel will display GIF-1 at (50, 100), shown as in the figure below.

Figure 4-7A: AOh Command Example
If the host sends the display commands A1h and 00 to TFT Panel through UART, then the
original command AOh 00 function(Button picture and touch control) will be cancelled.
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The A0 control command can support 8 sets of commands simultaneously after pressing the touch
Panel. Each set of commands includes 2 Bytes, one is the command code CM, the other is the
command code serial number NU, and the unused part do not need to filled 0x00, 0x00.

When the TFT panel is pressed at the Button picture touch position, it responds to 10 Bytes
feedback information. Including Start code, Command code, Serial number, status Feedback code,
CRC code, End code. At this time the serial number represents the Button number, when pressed
the status feedback code is 0x31. As shown in the format table below:

Table 4-4A: The Feedback Information of Press Button

Initial Command Serial Feedback
Code Code Number Code (5 (el G0
OXAA AOh B“t;z%'ab'gr“re o3 (2 Bytes) | OXE4 OX1B,0x11,
(1 Byte) (1 Byte) (1 Byte) OxEE(4 Bytes)

When the Button picture touch position is released, 10 Byte feedback messages are also
responded to. The difference is that the status feedback code is 0x30. Please refer to Section 2.2 -
Host and Serial Uart Panel Protocol.

Table 4-4B: The Feedback Information of Release Button

Initial Command Serial Feedback
Code Code Number Code A T el
OXAA AOh BUtIEIz?nPb'Cetr“re 0x30 (2 Bytes) | OE40¥1B.0x11,
(1 Byte) (1 Byte) (1 Byte) OxEE(4 Bytes)

In addition to the AOh command, the ER-TFT028A2-4-5465 also provides a virtual control
command without pictures - A2h. This command allows the user to set an area on the TFT
panel, where the panel automatically executes 8 sets of commands when the touch is
pressed.

Table 4-5A: Virtual Touch Area Setting Command

Command Command . L.
. Code | No. Command Description
Function Parameter

Setup Virtual

Setup a virtual area that with Width
X(2),  Y(2), Width(2), | and Height at position (X, Y). When
Height(2), CM1(1), | touch this area, the TFT Panel will
NU1(1), CM2, NU2, CM3, | automatically execute the CM

Touch Area

Touch Area Azh #nn: NU3, CM4, NU4, CM5, | command, and NU is the serial
NU5, CM6, NU6, CM7, | number after the CM command. This
NU7, CM8, NU8 command can execute 8 sets of

commands simultaneously.

CeimEel Witz A3h nn Cancel the A2h command.
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For examples, input below command in “UartTFT.ini":

80h #01: 3, 0, 500, 50 /1 at (500, 50) show P3
88h #00: 1, 3, 100, 200, Gif-1 /1 at (100, 200) show GIF-1, @30ms

A2h #00: 100, 100, 200, 75, 0x80, 0x01, 0x88, 0x00

// setup a 200*75 virtual area at (100, 100). When touch pressed, it will execute
command 80h 01, and 88h 00 to play Gif

The host transmits“A2h, 00” to TFT panel. When the virtual area is pressed, then the third
picture will be displayed at (180, 20) and display GIF-1 at (50, 100), shown as in the figure
below.

{100, 100)
-

{100, 100)
.

{100, 200)

Figure 4-7B: ATh Command Example
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If host sends the commands A3h and 00 to TFT Panel through UART, then the original command
A1h 00 function will be cancelled.

When the TFT panel is pressed at Virtual area touch position, it responds to 10 Bytes feedback
information. Including Start code, Command code, Serial number, status Feedback code, CRC
code, End code. At this time the serial number represents the Button number, when pressed
the status feedback code is 0x31. As shown in the format table below:

Table 4-5B: The Feedback Information of Press Button

Initial Command Serial Feedback
Code Code Number Code R SRR
OXAA AOh B“tlil%':npt')ztr“ re 031 @ Bytes) | OXE4 OXIB Ox11,
(1 Byte) (1 Byte) (1 Byte) OXEE(4 Bytes)

When the Virtual area touch position is released, 10 Byte feedback messages are also
responded to. The difference is that the status feedback code is 0x30. Please refer to Section
2.2 - Host and Serial Uart Panel Protocol.

Table 4-5C: The Feedback Information of Release Button

Initial Command Serial Feedback
Code Code Number Code

OXAA AOh Button Picture

OxE4, 0x1B, 0x11
Number 0x30 (2 Bytes) ! ' !
(1 Byte) (1 Byte) (1 Byte) OxEE(4 Bytes)

CRC Code End Code
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4.2.4 Picture-Number Display Command

Number display is a normal function of TFT panel. It can be established in the way of picture or
font. Imported from PC. The user can display a number in the form of picture on the TFT panel
via this command by using a monochrome image. For example, if you want to display a
number on the application, but there is no suitable size in the font library, then the user can
build a set of 0~9 digital pictures, and then use the command to call these numbers (pictures)
where they want to be displayed, and the foreground and background of the numbers can be
specified by the command parameters.
Table 4-6: Picture-number Command

Commfmd Code | No. Command Command Description
Function Parameter

Display picture-number at (X, V)

position, the foreground color is
Setup the Color-F, the background color is
Picture-numbe PT(2), X(2), Y(2), Dir(1), Color-B, the display direction is Dir (0:
r 90h | #nn: | Color-F(1), Color-B(1), left, 1: right), where PT stands for ID of
(Customize-1) EN-B(1) picture-number, EN-B=0 means the
Display background is transparent, and

EN-B=1 means the remove the

background (transparent).

Display picture-number at (X, V)
Setup the position, the display direction is Dir (O:
Picture-numbe ) left, 1: right), where CPT stands for ID
r 91h #nn: CPT(2), X(2), Y(2), Dir(1), of picturi-number, EN-B=0 means the
(Customize-2) EN-B(1) background is transparent, and
Display EN-B=1 means the remove the

background (transparent).

When using picture-number (customized), the size of the number displayed on the TFT panel
depends on the picture resolution, and the picture must be monochrome when designing.
After designing, user can use upper PC software or graphic integration software to import the
picture and generate a Bin document, and then written into the SPI Flash by the programmer.
With the BTE function of the ER-TFT028A2-4-5465, user can set the picture-numbers with
foreground, background, or background transparency in different colors by the above
commands. The following are two groups of picture-number of different sizes, each of which
represents a picture file:

0123456789.

Figure 4-8A: Custom Picture-Number
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For example, input below command in “UartTFT.ini":

90h #00: 0, 40, 020, 0, OxEOQ, 0x03, 0
90h #01: 0, 40, 120, 0, 0x03, OxEO, 1

After command compilation is completed, the Host transmits the display commands 90h, 00
and "867.3" to TFT panel through UART, then the TFT will displays the picture-number “867.3"
at the position (100, 050), with a foreground color of OxE3 (red) and a background color of 0x03
(blue). When the UART transmits commands 90h, 01 and "4,567" to the Serial Uart TFT Panel,
the TFT will display picture number”4,567"at the position (100, 240) with the foreground color
as 0x03 (blue). Since EN-B=1 means to remove the background (transparent), so the set
background color OxE3 (red) will not show.

7]
4,567

Figure 4-8B: Picture-Number Example

The 91h command is used similar to the 90h, except that there is no need to set the
foreground and background color. The digital color displayed by the 91h directive is exactly
the same as the picture. For example, the customized picture number sits with a set of 91h

112131415/6/718/9101 .1,

Figure 4-9A: Customized Picture-Number of 91h Command
For example, input below command in “UartTFT.ini" :

91h #00: CPTO, 100, 50, 0, 0

After compiling the setup command, the host transmits commands 91h, 00 and "867.3" to
the TFT panel through the UART serial port. Then the position (100, 50) on the TFT will be
based on the first picture number group (CPTO) to display the number 867.3 as following
figure:
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867.3

Figure 4-9B: Customized Picture-Number Example of 91h Command
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4.2.5 Font Text Setting and Display Command

Font text means the displaying text or number come from the font library imported from PC. For
example, if the application wants to display a string of characters, user can use the graphic
compiler software generates a Bin file from the desired font. For example, generate a set 16*16
Font_16_16.bin file, a set of 24*24 Font_24 24.bin, and a set of 32*32 Font_32_32 .bin file, then
Programmed into the SPI Flash, and use command to call the text where it is intended to be
displayed. The resolution of the fonts called by CO~C3 is limited to 16*16, 24*24, 32*32. If the
external SPI Flash capacity is big enough, 4 groups of Chinese fonts (font 1 ~ font-4) can be used.

Table 4-7: Font Text Command

Comm.and Code | No. Command Command Description
Function Parameter
The font-1 text is displayed at the (X, Y)
position, the foreground color is Color-F,
Eg:él)lzé()z)cz(l?r\é\g)) the background color is Color-B, and the
Display Fnt-1 coh #nn: | Size-H() ’Size-V(1) ' horizontal and vertical magnifications are
Text Setting Transpar'ency(1) ' Size-H and Size-V, respectively.
Alignment(1) ! Transparency = 0 : opaque; 1: transparent.
Alignment = 0 : not aligned; 1: aligned. The
"W is the width of text “window.
The font-2 text is displayed at the (X, Y)
position, the foreground color is Color-F,
E(c)jél)Fé()Z)Cz(la\é\g)) the background color is Color-B, and the
Display Font-2 c1h #nn: | size-H() ’Size-V(1) ' horizontal and vertical magnifications are
Text Setting Transpar'ency(1) ! Size-H and Size-V, respectively.
Alignment(1) ' Transparency = 0 : opaque; 1: transparent.
Alignment = 0 : not aligned; 1: aligned. The
“W is the width of text “window.
The font-3 text is displayed at the (X, Y)
position, the foreground color is Color-F,
E(c)jél)Fé()Z)C\(()(li)r\é\g)) the background color is Color-B, and the
Display Font-3 c2h #nn: | size-H() ’Size—V(1) ! horizontal and vertical magnifications are
Text Setting Transpar'ency(1) ! Size-H and Size-V, respectively.
Alignment(1) ' Transparency = 0 : opaque; 1: transparent.
Alignment = 0 : not aligned; 1: aligned. The
“W is the width of text “window.
The font-4 text is displayed at the (X, Y)
position, the foreground color is Color-F,
E(;?c()l)Fé()Z)Cz(la\é\g)) the background color is Color-B, and the
Display Font-4 C3h #nn: | Size-H() ’Size-V(1) ' horizontal and vertical magnifications are
Text Setting ) Transpar'ency(1) ! Size-H and Size-V, respectively.
Alignment(1) ! Transparency = 0 : opaque; 1: transparent.
Alignment = 0 : not aligned; 1: aligned. The
“W is the width of text “window.
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4.2.6 Point Drawing Command

The ER-TFT028A2-4-5465 contains a powerful geometric drawing hardware accelerator, so it is
very efficient to perform geometric drawing. User only need to input simple graphic
parameters to draw geometric figures. The following is the serial command for drawing

geometry:
Table 4-8: Geometric Drawing Command - Point
Comm'and Code | No. Command Command Description
Function Parameter
Draw a circle point with a color
Point (Type=0) or a square point (Type=1).
Drawing DFh #nn: | Type(1), R(1), Color(3) When drawing a circle, R represents
Setting the radius, and a square point R
represents the width.

Input below command in “UartTFT.ini":

DFh #00: 0, 3, OxFFO000 // display a red point with radius at 3
DFh #01: 1, 5, 0xO000FF // display a blue square point with width at 5

After the compilation is completed, the host transmits the display commands DFh, 00, 0010,
and 0010 to the Serial Uart TFT Panel through the UART serial port, then the TFT displays a red
circle point with a radius of 3 at position (10, 10). The host transmits the display commands
DFh, 01, 0020, and 0020 to the Serial Uart TFT Panel through the UART serial port, then the TFT
displays a blue square point with a length and width of 5 at position (20, 20).

Figure 4-11: Point Drawing Example
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4.2.7 Circle/Ellipse Drawing Command

Table 4-9: Geometric Drawing Command - Circle

Command Command . L.
. Code | No. Command Description
Function Parameter
Draw a hollow circle around (X, Y) as
the center. R: radius, color: circle color
Draw Hollow )
Circle E1h #nn: | X(2), Y(2), R(2), Color(3)
&0
R
Draw a solid circle around (X, Y) as the
center. R: radius Color: circle color
Draw Solid
Circle E2h #nn: | X(2), Y(2), R(2), Color(3)
(X,Y)
g — =
R
Draw a solid circle with frame around
(X, Y) as the center, R: radius, Color:
fame color, Color-F: solid color
Draw Solid
) . | X(2), Y(2), R(2), Color(3),
Circle With E3h #nn: Color-F(3), Width(1)
Frame
Width
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Table 4-10: Geometric Drawing Command - Ellipse
Commfmd Code No. SO Command Description
Function Parameter
Draw a hollow ellipse around (X, V),
X-R: X radius, Y-R: Y radius, Color:
ellipse color
Drfa\w Hollow Eah #nn: X(2), Y(2), X-R(2), Y-R(2), o —
Ellipse Color(3) S/
(X,Y)
! XR
L Y R
Draw a solid ellipse around (X, Y), X-R:
X radius, Y-R: Y radius, Color: ellipse
color
Drfaw Solid ESh #nn: X(2), Y(2), X-R(2), Y-R(2),
Ellipse Color(3)
v
X R
YR
Draw a solid ellipse with frame
around (X, Y), X-R: X radius, Y-R: Y
radius, Color: frame color, Color F:
solid ellipse color.
Draw Solid X(2), Y(2), X-R2), Y-R(2),
Ellipse With E6h #nn: | Color(3), Color-F(3),
Frame Width(1)

Input below geometric drawing command:

E1h #00: 40, 40, 30, 0x0O0F800

E2h #00: 120, 40, 30, 0xO0F800

E3h #00: 200, 40, 30, 0xO0F800,0x00001F, 5

E4h #00: 40, 160, 30, 18, 0x00F800

E5h #00: 120, 160, 30, 18, 0x00F800

E6h #00: 200, 160, 30, 18, 0xO0F800,0x00001F, 5
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When the UART serial port transmits the display commands E1h 00, E2h 00, E3h 00 to TFT
panel, the TFT will display the hollow circle/solid circle/solid circle with frame of the specified
color at the position from (40, 40) (120, 40) (200, 40).. When the UART serial port transmits
the display commands E4h 00, E5h 00, E6h 00 to TFT panel, the TFT will display a hollow

ellipse/solid ellipse/solid ellipse with frame of the specified color at the position from (40, 160)
(120, 160) (200, 160), shown as below:

B Y
\\R__ /‘

> -» W

Figure 4-12A: Circle and Ellipse Example
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4.2.8 Line Drawing

Table 4-11: Geometric Drawing Command - Line

Comm.and Code | No. Command Command Description
Function Parameter
Draw a line from (X1, Y1) to (X2, Y2),
Width: line width, Color: line color
Draw A Line EOh #nn: X1(2), Y1(2), X2(2), ¥2(2) (X2,Y2)

Color(3), Width(1) \
(X1, Y1) 4

For example, input below command in “UartTFT.ini";

EOh #00: 40, 40, 160, 200, 0xFFO000, 3 // display a red line with width at
5

After compilation, the host send command EOh, 00 to TFT panel through UART, TFT will
display a red line from (40, 40) to (160, 200), with width at 3.

Figure 4-12B: Line Example
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4.2.9 Rectangle/Rounded-Rectangle Drawing Command

Table 4-12: Geometric Drawing Command - Rectangle

Command Command . L.
. Code | No. Command Description
Function Parameter

Use (X1, Y1) (X2, Y2) as diagonal and
draw a hollow rectangle, color:
rectangle color

Draw Hollow E7h #nn: X1(2), Y1(2), X2(2), Y2(2), (X1,Y1)
Rectangle Color(3)

(X2,Y2)

Use (X1, Y1) (X2, Y2) as diagonal and
draw a solid rectangle, color:
rectangle color

Draw Solid Esh #nn: X1(2), Y1(2), X2(2), Y2(2), (X1,Y1)
Rectangle Color(3)

(X2,Y2)

Use (X1, Y1) (X2, Y2) as diagonal and
draw a solid rectangle with frame,
color: frame color, Color-F: rectangle
color, width: frame width

Draw Solid X1(2), Y1(2), X2(2), Y2(2),

Rectangle E9h #nn: | Color(3), Color-F(2), (X1, Y1)

With Frame Width(1) )
14 Width

(X2,Y2)
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Table 4-13: Geometric Drawing Command - Rounded Rectangle

Commfmd Code | No. Command Command Description
Function Parameter

Use (X1, Y1) (X2, Y2) as diagonal and
draw a hollow rounded rectangle. X-R:
X radius, Y-R: Y radius, Color: rectangle

color
Draw Hollow
Rounded EAh #nn: §1F§(22)) \\((1&2()2) szc(>I2c)>'r(\?:)2(2)’ (XL Y1)
Rectangle ' ' [ GYR E
F_R
(x2,v2)

Use (X1, Y1) (X2, Y2) as diagonal and
draw a solid rounded rectangle. X-R: X
radius, Y-R: Y radius, Color: rectangle

color
Draw Solid
X1(2), Y1(2), X2(2), Y2(2),
Rounded EBh #nn: (X1,Y1)
- - . i
Rectangle XR(2), Y-R(@), Color(3) || i YR
X_R
L ]
(X2,Y2)
Use (X1, Y1) (X2, Y2) as diagonal and
draw a hollow rounded rectangle. X-R:
X radius, Y-R: Y radius, Color :frame
color, Color-F; rectangle color, Width:
. frame width
oraw S0l X1(2), Y1(2), X2(2), Y2(2),
Rectangle ECh #nn: | X-R(2), Y-R(2), Color(3),
With Erame Color-F(3), Width(1)

[
(X2,Y2)

As above command E7h~ECh mentioned, input below command in “UartTFT.ini":

E7h #00: 42, 25, 80, 105, 0x00F800
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E8h #00: 120, 25, 158, 105, 0x00F800

E9h #00: 200, 25, 238, 105, 0x00F800, 0x00001F, 5

EAh #00: 42, 145, 80, 225, 15, 10, 0xO0F800

EBh #00: 120, 145, 158, 225, 15, 10, 0x00F800

ECh #00: 200, 145, 238, 225, 15, 10, 0x00F800, 0x00001F, 5

When the UART serial port transmits the display commands E7h 00, E8h 00, ESh 00 to the
Serial Uart TFT Panel, the TFT will display respectively a hollow rectangle, a solid rectangle and
a solid rectangle with a specified color at the positions of (42, 25) and (80, 105) 2 diagonals, (120,
25) and (158, 105) 2 diagonals, (200, 25) and (238, 105) 2 diagonals. When the UART serial port
transmits the display commands EAH 00, EBh 00, ECh 00 to the TFT panel, the TFT will
respectively display rounded rectangles/solid rounded rectangles/solid Rounded Rectangle
with frame at the position of (42, 145) and (80, 225) 2 diagonals, (120, 145) and (158, 225) 2
diagonals, (200, 145) and (238, 225) 2 diagonals, with specific color, radius at 15, 10. Shown as

below:

Figure 4-13: Rectangle And Rounded Rectangle Example
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4.2.10Triangle Drawing Command

Table 4-14: Geometric Drawing Command - Triangle

Command Command . L.
. Code | No. Command Description
Function Parameter

Draw a hollow triangle with (X1, Y1)
(X2,Y2) (X3, Y3) as the diagonal, color:
triangle color

Draw Hollow X102), Y1(2), X2(2), Y2(2), o)
EDh | #nn: :
Triangle M1 %3(2), Y3(2), Color(3)

(X1, Y1) (X3,Y3)

Draw a solid triangle with (X1, Y1) (X2,
Y2) (X3, Y3) as the diagonal, color:
triangle color

Draw Solid 1 X12), Y1), X22), Y2(2) .
Triangle EER 1 #nnt | 30) Y3(2), Color(3)

(X1,Y1) (X3,Y3)

Draw a solid triangle with frame use
(X1,Y1) (X2, Y2) (X3, Y3) as the
diagonal, color: frame color, color F:
rectangle color

Draw Solid X1(2), Y1(2), X2(2), Y2(2),
Triangle With EFh #nn: | X3(2), Y3(2), Color(2), (X2,Y2)
Frame Color-F(3)

(X1,Y1) (X3,Y3)
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As above command EDh~EFh mentioned, input below command in “UartTFT.ini";

EDh #00: 80, 25, 40, 105, 120, 105, 0xO0F800
EEh #00: 160, 25, 120, 105, 200, 105, 0x00F800
EFh #00: 240, 25, 200, 105, 280, 105, 0x00F800, 0x00001F

When the host transmits the display commands EDh 00, EEh 00, EFh 00 to TFT panel, the TFT
will display the hollow triangle, solid triangle and solid triangle with the set color in the three
specified coordinate positions. Shown as below:

Figure 4-14: Triangle Example
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4.2.11Cylinder/Table Drawing Command

Table 4-15: Geometric Drawing Command - Cylinder

Command

Function e

No.

Command
Parameter

Command Description

Draw

Cylinder Fah

#nn:

X(2), Y(2), X-R(2), Y-R(2),
Height(2), Color(3),
Color-F(3), Width(1)

With (X, Y) as the bottom center, draw
a cylinder, X-R: X radius of bottom
circle, Y-R,: Y radius of bottom circle,
Height: cylinder height, Color: frame
color, Color-F: solid color, Width:
frame width

v | XR(XY)
Y R

Draw Table
Window

F6h

#nn:

Y(2),

Start with (X, Y), draw a table window.
Width: table width, Height: table
height, CN: number of column, RN:
number of row,C1: frame color, C2:
background color, (C3: internal
window background color, |-Width:
inner frame width (Mode=0) or
horizontal (Mode=1), O-Width: outside
frame width, Mode=0: vertical,
Mode=1: horizontal

X(2), Width(2),
Height(2), RN(1), CN(1),
C1(3), C2(3), C3(3),
I-Width(1),  O-Width(1),
Mode(1)

Cc3

(X Y)

W

Cl

i

Cc2

=

J

J

CN

Cc3

f
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For example, input below command in “UartTFT.ini":

F4h #00: 256, 148, 35, 20, 110, 0x0O0F800, 0x00001F, 3
F6h #00: 20, 25, 35, 15, 5, 6, 0x00F800, 0x0007E, 0x00001F, 2, 4, 0

When the UART transmits the display command F4h 00 to TFT panel, the TFT will display the table
window with the set color start from the coordinate position (20, 25). The following figure shows an
example of cylinder, square cylinder and table window, shown as below:

Figure 4-15: Cylinder /Table Window Example
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4.2.12Boot Setting Command

The boot setting command is used to set the command automatically executed after the TFT panel
is turned on. It does not need to be transmitted to the ER-TFT028A2-4-5465 TFT panel through
UART or SPI and will be automatically executed at boot time.

Table 4-16: Boot Command

Commt‘a\nd Code | No. Command Command Description
Function Parameter

Set CM1(2), NU1(2), CMm2,

Commands NU2, CM3, NU3, CM4, | Set the command to be executed after
To Be 9Ah 00 | NU4, CM5, NU5, CM6, | booting, the command can be
Executed NU6, CM7, NU7, CMS, | executed upto 8 group

After Booting NU8

When the 9Ah, #00 commands are set in the command file - “UartTFT.ini", the MCU on the UART
TFT panel will automatically execute the commands listed in the 9Ah, #00 commands when booting,
for example, the text compiler enters the following setting command:

9Ah #00: 0x80, 0x02, 0x81, 0x01, 0xB8, 0x00

When the TFT panel booted, it is equivalent to the Host executed commands 80h and 02 (display
command), 81h and 01(command to display overlap picture in circular ), and 0xB8, 0x00
commands (play Wav command) . The purpose of this command is to enable the boot image can
be displayed on TFT panel before the Host connect or send information to TFT panel
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4.2.13Combination Command

9Ah, #nn command can also be used to execute multiple groups, for example, enter the following
set commands:

Table 4-16B: Boot Command

Commt‘a\nd Code No. Command Command Description
Function Parameter
CM1(2), NU1(@2), CMm2,
Multi- NU2, CM3, NU3, CM4, | nn#00: This instruction is combined
Commands 9Ah #nn: | NU4, CM5, NU5, CM6, | as a command, and can execute up to
Groupping NU6, CM7, NU7, CMS8, | 8 sets of commands at the same time.
NU8

9Ah #01: 0x80, 0x03, 0x81, 0x02, 0xB8, 0x01

When the Host transmits 9Ah and 01 through the UART, TFT panel will execute 80h and 02
(display command), 81h and 02(command to display overlap picture in circular ), and 0xB8, 0x01
commands (play Wav command) . This instruction is intended for commands that require
repeated execution and can simplify the text compiler.
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4.2.14Scroll Picture Setting and Display Command

The picture scrolling control command mainly enable the picture to scroll in different directions of
up, down, left and right in a certain display area of the TFT panel to achieve a more vivid effect.

Table 4-17: Scroll Picture Command

Comm?nd Code | No. Command Command Description
Function Parameter
Scroll a single picture appear at the (X,
. . Y) position; aa: picture ID., Dir: the
Scrqll Picture D8h #nn: X(2), Y(2), Dir(1), Speed() appear direction 0: up; 1: down; 2: left;
Setting Paa(2)

3: right, Speed: speed of appearance
(unit: 10ms)

Scroll multiple picture in loop at
Scroll Multiple . position (X, Y) ; aa/bb/cc: picture ID.,
Picture In D9h #nn: ﬁ;za)izY)(zP)’bzlré’l)c’ Speed(1), Dir: the scroll direction 0: up; 1: down;
Loop ' oo 2: left; 3: right, Speed: speed of
appearance (unit: 10ms)

Cancel Scroll

Multiple Cancel theD9h command that display
. DBh nn . .

Picture In Multiple Picture In Loop.

Loop

For example: input below command in “UartTFT.ini":
D8h #00: 60, 200, 0, 2, 6 // P6 scroll up and display at position (60, 200) with 20ms speed

After the compilation is completed, the host transmits the command D8h, 00 to TFT panel through the
UART serial port, then the TFT will scroll up and display the P6 picture at (60, 200). Note: the picture
cannot exceed the TFT display area

(60, 200) (60, 200)

' roll Pic

||~

e T——

For example, input below command in “UartTFT.ini":

Doh #00: 80, 50,0, 2, 5,6 // scroll P5, P6 upward in loop at (80, 50) with speed 20ms

D9h #01: 150, 60, 2,5,7,8,9 //scroll P7, P8, P9 to left in loop at (150, 60) with speed
50ms

After compile finished, the host send command D9h, 00 through UART to TFT panel, TFT
panel will scroll P6, P6 upward in loop at (80, 50) . If send command D9h, 01 TFT panel, TFT
panel will scroll P7,P8,P9 to left at (150, 60) . Note: that the scrolled picture must be the same
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size and cannot exceed the TFT display area.

(80, 50) (80, 5.0)

= 2 “' -‘

Figure 4-17: Scroll Picture Example

If the main system passes the display command “DBh” and “00h” to the serial TFT panel
through the UART serial port, then the original “D9h", “00h” display of the picture roll will be
canceled.

Note: Pop-up pictures (D8h), loop pictures (D9h) and the earlier mentioned pop-up picture
loop display (81h), GIF animation (88h) these instructions should be avoid overlap on the
display area, so as not to cause interactive display and confusion!
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4.2.15Ring Drawing Setting and Display Command

Ring Drawing command is to display a ring indicator in TFT panel

Table 4-18: Ring Indicator Command

Command

. Code No. | Command Parameter Command Description
Function

Display a ring indicator around the
center point (X, Y) ; R: radius, Width:
circular width; Color: circular color,
Speed: display speed (unit1ms), Angle:
circular angle.

Ring Indicator .| X(2), Y(2), R(2), Width(2),
Setting DCh #nn: Color(3), Speed(1)

Display the Arc set above. S_Angle
represents the initial angle; A_Angle is
the angle of the action, both of which
are two Byte hexadecimal units.

Display the

Arc DCh nn S_Angle(2), A_Angle(2)

For example, input below command in “UartTFT.ini":

DCh #00: 160, 100, 45, 8, 0xFF0000, 5 // display a red ring around (160, 100)
// with radius is 45; width is 8; speed is 5ms

After the compilation is completed, the host transmits the commands DCh, 00, 0000, 010E
to TFT panel through UART, then the TFT will display a red ring around the center point (160,
100) with a radius of 45, from 0° to 270° in 5ms.

(160, 100)

Figure 4-18: Ring Indicator Example
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4.2.16Progress Bar Setting and Display Command

This command is used t display a rectangle indicator on TFT panel.

Table 4-19: Progress Bar Setting And Display Command

Comm.and Code No. | Command Parameter Command Description
Function
In the (X, Y) position, draw a progress
bar, color: color1; Dir: the direction, O:
up; 1: down; 2: to the left; 3: to the
right; Width : the progress bar width;
Mark=1: send the 80 command to
make the background image; Mark=0:
X(2), Y(2), Dir(1), Width(1), | make the rectangular progress bar as
Progress Bar Boh | #nn: | COIOr1(3) Mark(), base map according to Length and
Setting 0 nn: COM(2), Length(2), Color2, Length : length of the base
Color2(3) image; Color2: base image color.
Value Color1 Color2
I
— —— _ Width
Length
Display The
ErogressiBar BOh nn | Value (2 Bytes)

For examples, input below command in ““UartTFT.ini":
BOh #00: 55, 120, 3, 20, 0xFFO000, 0, 0x80, 0x05, 200, 0OXxO0FFO0
// display a progress bar at (55, 120), the width is 20 Pixel, color is red (OxFFO00O0) ;

// base map is a rectangle, with length is 200, color is green (0x00FF00)
// Mark =0, so 0x80, 0x05 means the he background picture will be ignored.

After the compilation is completed, the host transmits the commands BOh, 00, 00, 40 to TFT
panel through UART, then the TFT will display a red progress bar at position (55, 120) with the
display length is 64 Pixels ( 0040h = 64), and the base image of the progress bar is a green
rectangle with a length of 200. When the UART transmits the command BOh, 00, 01, CO to TFT
panel, the progress bar red part becomes longer. It is 192 Pixel (00COh = 192), shown as below:
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(55, 120) (55, 120)
;A =) B

Figure 4-19: Progress Bar Example 1

If set Mark=1, input below command in “UartTFT.ini":

BOh #00: 85, 140, 3, 35, 0xFFO000, 1, 0x80, 0x05, 220, 0x000000

// display a red (OxFFO000) progress bar at (85, 140) from left to right, with width is 35
Pixel;

// length is 220

// Mark =1, so the progress bar will automatically use the background picture created by
// command 0x80, 0x05

// 0x80, 0x05 is the command to display picture and need to set in command file :

80h #05: 6, 0, 80, 80 A e
// display P6 background picture at (80, 80;

After the compilation is completed, the host transmits the commands BOh, 00, 01, 96 to TFT
through UART, then the TFT will display a red progress bar at position (85, 140) with the display
length is 150 Pixel (0096h = 150), and the base image of the progress bar is generated by 0x80
0x05 command; when the UART transmits the command BOh, 00, 00, 3C to TFT, then length of
the red progress bar will change to 60 Pixels (003Ch = 60) and the background image does not
change, shown as below:

(80, 80) (80, 80)
0 12 3 45 67 8 910 0 12 3 4 5 67 8 %10

(85, 140)

Figure 4-20: Progress Bar Example 2
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4.2.17Resistive Panel Control Command

The resistive touch Panel control command only needs to be transmitted to the
ER-TFT028A2-4-5465 through UART or SPI, TFT panel will execute itself. It is a fixed command of
the host, and no need to set on UartTFT_Tool or program software.

Table 4-20: Resistive Panel Control Command

Command ..
. Code No. Command Parameter Command Description

Function

Conduct .
oL Conduct verification on four corners
Verification 8Bh -- .
of resistant Panel

On Panel

The touch Panel control command does not need to be written in the “UartTFT.ini". For
example, when the UART serial port transmits the | command 8Bh to the TFT serial panel, it will
automatically enter the four corner verification program of the resistance Panel. The user must
click the four corners in sequence to complete the verification program

Oy Y
N N W)
/{\ /{\

LA

Figure 4-21: Verification of RTP on Four Corners
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4.2.18Backlight Control Command

Using the PWM export of the ER-TFT028A2-4-5465, can be used to control the brightness of the
backlight. The backlight control command only needs to be transmitted to the TFT panel UART or
SPI. It is a fixed command of Host, and it is not settled in UartTFT_Tool or “UartTFT.ini".

Table 4-21: Backlight Control Command

Comm.and Code No. Command Parameter Command Description
Function
Control the backlight brightness
Adjust through PWM1. BL represents the
Backlight BAh -- BL brightness  (00~1Fh),  which is
Brightness hexadecimal unit of 1 Byte; the larger
the value, the brighter the backlight.
Panel Display 0: Display Off;
On/Off BCh 071 1: Display On;

The backlight brightness adjustment command does not need to be written in “UartTFT.ini". For
example, when the UART transmits commands BAh, 05 to TFT panel, the backlight of the TFT panel
becomes dark. When the UART transmits commands BAh, OE to TFT panel, then the backlight of the TFT
panel will be brighter.

When the UART transmits the command BCh, 00 to TFT panel, the display of the TFT panel will be
turned off (Display Off); if the command BCh, 01 is sent to the TFT panel, the display of the TFT panel
will be turned on (Display On) . Note: After the display is off, the TFT panel will not accept any drawing
function instructions until the TFT panel receives the Display On command.
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4.2.19TFT Panel Verify Command

The TFT panel verifies command only needs to be transmitted to the ER-TFT028A2-4-5465 TFT
panel UART or SPI. It is a fixed command of Host, and it is not settled in UartTFT_Tool or

“UartTFT.ini"
Table 4-22: TFT Panel Verify Command
Comm.and Code No. Command Parameter Command Description
Function
TFT panel is initialized or in the Ready
Verify TFT BEh » state:
Panel 5Ah - Ready;
A5h > Not Ready (Busy state) ;
Read ER-TFT028A2-4-5465 TFT panel
Verify TTF BEh version information: MCU Code
Panel Version version (5Bytes) + TFT module
(42Bytes)

When the UART transmits the command BEh to the TFT panel, if the TFT panel is initialized or in Ready
state, the TFT panel will respond 5Ah to the host computer. If the TFT panel is in Busy state, the TFT
panel will respond A5h to the host computer. If the TFT panel is not connected to the Uart port of the
host computer, it will not respond any information.

The serial command BFh is used to read the ER-TFT028A2-4-5465 TFT panel version, including the 5 Byte
ER-TFT028A2-4-5465 program code version, and 42 Bytes TFT module information, as shown in Table
4-23. When the UART transmits the command BFh to TFT panel, the TFT panel will sends the
information to the host in sequence.
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Table 4-23: TFT Panel Version Information
Items | No. Definition Description Example
! Year 07 07E3=2019
MU = .
Code ont tJhu y
Version 4 Eati — 05 5" day
ustom number 0~
5 255 CC
6 Host Version No. 0x10 means V1.0, 0x11 means V1.1, 0x12 10 V1.0
means V1.2
7 Communication Port 0x00-Uart, 0x01-SPI, 0x02-IIC 00 Uart
8 01
9 Baud Rate High in the front and low in the back c2 01C200=115200
10 00
1 PCB Version 0x10 means V1.0, Ox11 means V1.1, 0x12 10 V1.0
means V1.2
0x00 means 8bit MCU, 0x01 means 16 .
12| MCU bit, 0x02 means 32bit 02 32bit
13 MCU Manufacturer 0x00: EastRising, 0x01: ST, 0x02 = STC 01 EastRising
0x00: 7680A, 0x01: 7680B, 0x02: 7681,
14 Part Number 0x03: 7683, 0x04: 7686, 0x05: 7688, 0x06: 06 ER-TFT028A2-4-5465
268A, 0x07: 268B,
- MCU to LTx68 I/F: 0x00 = 8080-8, 0x01 =
15 Communication Port 8080-16, 0x02 = SPI, 0x03 = 12C 02 SPI
16 . . 01
Horizontal Resolution 01E0=480
17 EO
18 . . 01
Vertical Resolution 0110=272
19 10
20 00
VBPD 0014=20
21 14
22 00
> VFPD oC 000C=12
TFT
P | 24 VSPW 00 0003=3
el 03
Info 26 00
HBPD 008C=140
27 8C
28 00
HFPD 00A0=160
29 A0
30 00
HFPW 0014=20
31 14
32 PCLKRISING 01 1
33 HSYNCPolarity 00 0
34 VSYNCPolarity 00 0
35 | DEPolarity 01 1
000b : RGB,001b : RBG,010b : GRB,011b :
36 | RGBSequence GBR,100b : BRG,101b : BGR 00 RGB
37 | ColorDepth 0x00: 8bits, 0x01: 16bits, 0x02: 24bits 01 16Bits
38 FlashType 0x00: Nor Flash, 0x01: Nand Flash 00 NOR Flash
39 . R 00
FlashSize Hfi: 1TMBytes 0080=128Mbyte
40 80
41 0x06: 06 (ex: 06_04_2019-09_24_53) 07 7H
42 0x04: 04 05 5H
43 | UI_Editor/UartTFT_Tool | 0x14: 20 14 2019
44 version 0x13:19 13
45 0x09: 09 0A i)
46 0x18: 24 11 o
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I | 47 | | 0x35: 53 | 25 | b I

4.2.20QR-Code Setting and Display Command

ER-TFT028A2-4-5465 supports QR code function. It can generate the QR code from the character
string produced by MCU, and display the QR code image.

Table 4-24: QR Code Command

Comm:‘md Code No. Command Parameter Command Description
Function
The text transmitted from Host is
Display QR displayed as a QR code at the (X, Y)

Code 98h #nn: | X(2),Y(2), Size(1) position, Size: vertical /horizontal

magnification (1~32).

According to the magnification set by
Code 98h, the character string is

iig‘i g:ta 98h nn | String converted into a two-dimensional
code image and displayed at the (X, Y)
position

For example, input below command:

98h #00: 100, 200, 4

98h #01: 400, 50, 8
When the UART serial port transmits the command 98h, 0, "www.buydisplay.com" to the TFT
serial panel, the TFT panel will display a QR code image link to "www.buydisplay.com" at
position (100, 200), using the mobile phone QR code scanning function will link to
www.buydisplay.com. When the UART serial port transmits the command 98h, 01,
"www.buydisplay.com" to the TFT panel, the TFT panel will display a QR code image link to
"www.buydisplay.com" at position (400, 50).

(400 s=m

[m] 4 [m]

(100, 200) n

[l

- [=]

Figure 4-22: QR Code Example

4.2.21Audio Control Command
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Using the MCU's PWM export, or the ER-TFT028A2-4-5465's PWM export, to push the buzzer or
add a power amplifier or triode to push the horn to play simple music. The audio control
commands only need to transmit via the UART or SPI to the TFT panel, then it will be executed.
It is a fixed command of the host. And these fixed commands are independent of the host
software or programming software.

Table 4-25: Play Audio Control Command

Comm.and Code No. Command Parameter Command Description
Function

Play Wav music files via PWM2. WAV :
the number of the Wav file
(0x00~0x7F).

Play Wav B8h - REP(Bit7) + WAV
Bit7 is used to control whether to play
in loop. Bit7=0: play once, Bit7 = 1:
loop play

\S/\EZ\? Playing B9h - Stop playing Wav music file

The audio command does not need to be written in the command file. For example, when the
UART transmits the command B8h, 00 to the TFT panel,, the speaker or buzzer in the TFT panel
will play the music of the first wav file. When the UART transmits commands B8h, 81 to the TFT
panel, the TFT panel will play the music of the second wav file in loop. When the UART
transmits the command BSh to the TFT panel, the TFT panel will stop playing the music

If you want to use other music formats such as MP3, Midi, etc., you can use the music
conversion software to convert on the computer. User can use the graphic compiler
(UartTFT_Tool.exe) to generate Bin files in Wav file, please refer to Section 4.4.5 for details.
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4.2.22RTC Command

ER-TFT028A2-4-5465 embedded a RTC(Real-Time-Clock) hardware. So ER-TFT028A2-4-5465's
TFT panel support RTC command.
Table 4-26: RTC Command

Comm.and Code No. | Command Parameter Command Description
Function
Setup RTC Y1), M), D), HA), Host setup the RTC. mfo.rmatlonf
Information 8Ch - M(1), (1), W(1) year/month/day/hour/time/minute/mi
T nute/week, and totally 7 Bytes.
Read RTC 8Dh Read the RTC information of TFT
Information panel.

RTC command do not need to be written in the instruction file. For example, when the host
pass command 8Dh to ER-TFT028A2-4-5465, then ER-TFT028A2-4-5465 will feedback clock
data: year/month/day/hour/time/minute/minute/week to the host.
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4.2.23Digital Clock Display Command

Displaying the digital clock allows users to create their own numbers in the form of pictures, and then
display the time or date on the designated TFT screen. The user first creates a set of 0-9 digital pictures,
or uses the same digital picture with the 91h command group.

Table 4-27: Digital Clock Setting Command

Instruction Instruciton . . L.
. Code No. Instruction Desciption
Function Parameter

The time numbers are displayed in the
position (X-T, Y-T), the clock date is
displayed in the position (X-D, Y-D),
when F-T=1, the hours, minutes and
seconds are displayed; when F-T=0,
the hours, minutes and seconds are
CPT(4), X-T(2), Y-T(2), not displayed. When Flag-D=1, the
92h #nn: | Flag-T(1), X-D(2), Y-D(2), date is displayed; when Flag-D=0, the
Flag-D(1), PNG(1) date is not displayed. PNG=2 means
that the background is transparent
(hardware Png image file), PNG=1
means that the background is
transparent (software Png image file),
and PNG=0 means that the
background is opaque.

Set Display
Digital Clock

Dispaly Display the digital time and date on

Digital Clock 92h Lulis the designated TFT screen.

When using the digital clock display, the size displayed on the TFT screen depends on the user's
resolution when designing the picture. After the user has designed these picture files, they can use the
host computer software or the graphic integration software to import and generate the Bin file. Then
burn it into SPI Flash. When using these instructions, you can allow the user to create a picture-like
figure with different colors to display the foreground, background, or transparent background. The
following is an example of a digital picture group, each word represents a picture file:

012131415l6718191: 1/

Figure 4-23A: 92h Command Customized Picture Number

For example, in the text compiler UartTFT.ini, enter the following command to display pictures in text:
92h #00: CPTO, 350, 60, 1, 100, 60, 1, 2
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After compiling the setting command, the host system or main board transmits the display command
92h, 00 to the TFT serial screen through the UART serial port, then the position on the TFT will start from
(100, 60) according to the first picture format The number group (CPTO) to display the date. And the

time is displayed in the position starting from (350, 60).

2019/08/17 12:34:56

Figure 4-23B: 92h Command Display Digital Clock Example
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4.2.24Register Setting Instructions

The register setting instructions are used to save data. A total of 256 registers can be set. At the
same time, it can be used with 9A instructions, allowing the serial screen to execute other
instructions set in 9A instructions according to the contents of the registers. These instructions only
need to be passed through UART or SPI will be passed to the TFT serial screen of
ER-TFT028A2-4-5465 and will be executed. It is a fixed command of the host system or
motherboard. This command does not need to be set in the UartTFT_Tool host computer software
or UartTFT.ini.

& 4-28: Register Control Instructions

Instruction Instruction Instruction ) o
. No. Instruction Description

Function Code Parameter
Execute 9A [Reg] command, this command allows the

Execute 9A . )

. CAh Reg TFT serial screen to execute other commands according

Instruction .
to the contents of the register

Setting Register | CBh Reg Set the pointed register, Reg = 00 ~ FF
Write the data Data into the current register. Before

Data Input CCh Data ) )
executing, use the CB command to select the register.
Read the content value of the current register, you need

Read Data CDh 00 to use the CB command to select the register before
execution.

Register Data CEh . Reg represents which register, add 1 to the data in the

e
Plus 1 E register.
Register Data Reg represents which register, subtract 1 from the data
) CFh Reg . .
Minus 1 in the register.

For example, set the following 9A command, 80 display picture command and 88 display GIFO
animation command in the text compiler UartTFT.ini:

9Ah #00: 0x80, 0x00, 0x80, 0x01

9Ah #01: 0x80, 0x02, 0x80, 0x01

9Ah #02: 0x80, 0x03

9Ah #03: 0x80, 0x04, 0x88, 0x00

9Ah #04: 0x80, 0x05, 0xB8, 0x00
80h #03: 10, 0,100,100  // The 10th picture with the number displayed in the coordinates.
80h #04:12, 0,200,100 // The 12th picture with the number displayed in the coordinates.
80h #05: 20, 0,300, 100  // The 20th picture with the number displayed in the coordinates.
88h #00: 1, 3, 400, 150, GIFO, 0 // Display GIFO animation at (400,150) coordinates
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If the host system or the motherboard transmits the following commands in sequence through

the UART serial port, the resulting actions are as follows:

CBh. 00

CCh. 02

CAh. 00

CEh. 00

CAh. 00

CEh. 00

CAh. 00

- Setting refers to "00" register
- Write data 02 to the "00" register

- Execute 9A [02], because the "00" register data is 02, so the 9Ah #02 instruction will
be executed, and this means that the instruction is to execute the action of 0x80
0x03, that is, the number 10 is displayed in the (100,100) coordinate image.

- Add one to the data in the "00" register, so the data in the "00" register
becomes 03.

- Execute 9A [03], because the "00" register data has become 03, so the 9Ah #03
instruction will be executed, and this means that the instruction is to execute the
action of 0x80 0x04, 0x88 0x00, that is, at (200,100) coordinates Display the picture
number 12 and display GIFO animation at (400,150) coordinates.

- Add one to the data in the "00" register, so the data in the "00" register
becomes 04

- Execute 9A [04], because the "00" register data has changed to 04, so the 9Ah #04
instruction will be executed, and this means that the instruction is to execute the
action of 0x80 0x05, 0xB8 0x00, which is at (300,100) coordinates Display picture
number 20 and play Wav-1 sound.
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4.2.25Command Table

[ ] Setting command : the command setting format described in the “UartTFT.ini" file when
UartTFT _Tool is used;

[ ] Display/control command: the command setting format sent by Host to TFT panel

Table 4-27: Command Table

|:| : Setting command |:| : Display/Control Command
F k .
Code No. Command Parameter eedbac Command Function
Parameter
80h #nn: Paa, PNGaa, Xaa, Yaa, Pbb, PNGbb, Display Single Picture Or
" | Xbb, Ybb, Pcc, PNGcc, Xcg, Ycc ...... Multi-Pictures Setting
80h nn Display Pictures
81h | #nn: | Delay, X, Y, PNG, Paa, Pbb, Pcc ...... Display Over-Lap Picture In
Loop Setting
31h on Display Over-Lap Picture In
Loop
84h nn Cancel command 81h
88h #nn: | Delay, X, Y, GIF Display GIF Picture Setting
88h nn Display GIF Picture
89h nn Cancel command 88h
8Ah #nn: Paa, PNGaa, Xaa, Yaa, Pbb, PNGbb, Display Single Picture Or
" | Xbb, Ybb, Pcc, PNGc, Xcc, Ycc ...... Multi-Pictures Setting
8Ah nn Display Pictures
3Bh Per.f<_)rm. Resistive Panel
Verification
setup RTC:
8Ch Y,M,D, H,M,S, W year/month/day/hour/time/min
ute/minute/week
Y, M, D, H, . :
8Dh M, S, W Read the RTC information
8Fh nn X, Y, PNG, Pnn Display a picture directly
90h | #nn: | PT,X, Y, Dir, Color-F, Color-B, EN-B Display Picture-Number
(Customize-1) Setting
90h nn ddd.d Display Picture-Number
91h | #nn: | CPT,X, Y, Dir, EN-B Display Picture-Number
(Customize-2) Setting
91h nn ddd.d Display Picture-Number
98h #nn: | XY, Size Setup QC-code
98h nn String Display QR-Code
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Table 4-27: Command Table (continue)

Code No. Command Parameter TS Command Function
Parameter
Set To Execute Multiple
CM1, NU1, CM2, NU2, CM3, NU3, CM4, Groups Commands ( 8
9Ah #nn: | NU4, CM5, NU5, CM6, NU6, CM7, NU7, Groups), When Nn =00 : The
CM8, NU8 Command Executed After

Power On

Execute Multiple Groups
Commands, When Nn =
00 :Execute The Power-On
Command

Set Button Picture And
Command To Be Executed
After Press The Touch (8
Groups)

9Ah nn

P, PNG, X, Y, CM1, NU1, CM2, NUZ2,
AOh #nn: [ CM3, NU3, CM4, NU4, CM5, NU5, CM6, | ID, Status
NU6, CM7, NU7, CM8, NU8

AOh nn Display Button Picture

Cancel Display Button Picture

S fn And Relate Function

X, Y, Width, Height, CM1, NU1, CM2,
A2h #nn: [ NU2, CM3, NU3, CM4, NU4, CM5, NU5, | ID, Status Setup Virtual touch area
CM6, NU6, CM7, NU7, CM8, NU8

A2h nn Show Virtual touch area

A3h nn Cancel Virtual Touch Area
X, Y, Dir, Width, Color1, Mark, 80h

BOh #nn: Command, Length, Color2 Set Progress Bar Picture
BOh nn | Vaule (2 Bytes) Display Progress Bar Picture
B8h REP(Bit7) + WAV Play Wav Music
B9h Stop Play Wav Music
BAh BL (00~1Fh) Adjust Backlight Brightness
BCh 0/1 Display On/Off
BEh 5Ah / A5h Online Verify TFT Panel
BFh Version : (47 Version Verify

Bytes)

FO1, X, Y, W, Color-F, Color-B, Size-H
Coh #nn: O X, Y, W, Color ,Co_or , Sze-H, Display Font-1 Text Setting
Size-V, Transparency, Alignment

COh nn String Display Font-1 Text
FO2, X, Y, W, Color-F, Color-B, Size-H
1h #nn: o ' ' ' Display Font-2 T i
¢ nn Size-V, Transparency, Alignment isplay Font-2 Text Setting
C1h nn String Display Font-2 Text
FO3, X, Y, W, Color-F, Color-B, Size-H . .
C2h #nn: 2 Yo W HOI0T, LOIOTE, Size-H, Display Font-3 Text Setting

Size-V, Transparency, Alignment

C2h nn String Display Font-3 Text
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Table 4-27: Command Table (continue)

Code No. Command Parameter Taloae Command Function
Parameter

FO04, X, Y, W, Color-F, Color-B, Size-H
h #nn: o ' ' ' Display Font-4 T i
c3 nn Size-V, Transparency, Alignment isplay Font-4 Text Setting

C3h nn String Display Font-4 Text

D8h #nn | X, Y, DIR, Speed, Paa Set Scroll Picture

D8h nn Display Scroll Picture
D9h #nn | X, Y, DIR, Speed, Paa, Pbb, Pcc Set Scroll Picture In Loop
D9h nn Display Scroll Picture In Loop
DBh nn Cancel the Scroll Picture
DCh #nn | X, Y, R, Width, Color, Speed Set Ring Indicator

DCh nn S_Angle, A_Angle Display Ring Indicator
DFh #nn Type, R, Color Set To Draw A Point

DFh nn XY Display A Point

EOh #nn: | X1, Y1, X2, Y2, Color, Width Set To Draw A Line

EOh nn Display A Line

E1h #nn: | X, VY, R, Color Set To Draw Hollow Circle
E1h nn Display Hollow Circle

E2h #nn: | X, Y, R, Color Set To Draw Solid Circle
E2h nn Display Solid Circle

E3h #nn: | X, Y, R, Color, Color-F, Width Set To Draw Solid Circle With

Frame
E3h on Display Solid Circle With
Frame
E4h #nn: | X, Y, X-R, Y-R, Color Set To Draw Hollow Ellipse
E4h nn Display Hollow Ellipse
E5h #nn: | X, Y, X-R, Y-R, Color Set To Draw Solid Ellipse
ESh nn Display Solid Ellipse

Set To Draw Solid Ellipse With
Frame

Display Solid Ellipse With
Frame

E6h #nn: | X, Y, X-R, Y-R, Color, Color-F, Width

E6h nn
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Table 4-27: Command Table (continue)

Code No. Command Parameter Taloae Command Function
Parameter

Set To Draw Hollow
E7h #nn: | X1, Y1, X2,Y2, Color

Rectangle
E7h nn Display Hollow Rectangle
E8h #nn: | X1,Y1, X2,Y2, Color Set To Draw Solid Rectangle
E8h nn Display Solid Rectangle

Set To Draw Solid Rectangle
With Frame

Display Solid Rectangle With
Frame

Set To Draw Hollow
Rounded-Rectangle

Display Hollow
Rounded-Rectangle

Set To Draw Solid
Rounded-Rectangle

E9h #nn: | X1, Y1, X2, Y2, Color Color-F, Width

E9h nn

EAh #nn: | X1,Y1, X2, Y2, X-R, Y-R, Color

EAh nn

EBh #nn: | X1,Y1, X2, Y2, X-R, Y-R, Color

Display Solid
EBh n Rounded-Rectangle
X1, Y1, X2, Y2, X-R, Y-R, Color, Color-F, Set To Draw Solid Rounded-
ECh #nn: .
Width Rectangle With Frame
Display Solid
ECh nn Rounded-Rectangle With
Frame
EDh #nn: | X1,Y1, X2,Y2, X3, Y3, Color Set To Draw Hollow Triangle
EDh nn Display Hollow Triangle
EEh #nn: | X1,Y1, X2,Y2, X3, Y3, Color Set To Draw Solid Triangle
EEh nn Display Solid Triangle
Set To Draw Solid Triangle
EFh #nn: | X1,Y1, X2,Y2, X3, Y3, Color, Color-F .
With Frame
EEh on Display Solid Triangle With
Frame
F4h #nn: X'. Y, XR, Y-R, Height, Color, Color-F Set To Draw Cylinder
Width
F4h nn Display Cylinder
F6h #nn: X, Y, Width, Height, CN, RN, C1, €2, C3, Set To Draw Table Window
[-Width, O-Width, Mode
F6h nn Display Table Window
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4.3 UartTFT_Tool Design Flow

The following figure shows a detailed flowchart developed by the graphic integration Compiler -
“UartTFT_Tool.exe”. Users can download the UartTFT_Tool example from our website to learn
more about the development mode. At the same time, users are advised to prepare the
materials according to the required functions and TFT panel size, because these pictures,
animation files, text files, sound files, etc. are stored in SPI Flash, the amount of data is big, and it
takes a long time to Program the SPI Flash, Prepare in advance can avoid the “UartTFT_Flash.bin”
file Programming repeatedly in SPI Flash during development. It is recommended to use the
"Ul_Emulator" emulator for pre-validation. The “Ul_Emulator” software can be downloaded from
the website of EastRising SemButtonductor.

Figure 4-23 UartTFT_Tool Design Flow
( Start )

i . '
Prepare footage based on the desired features

and TFT panel size [pictures, animation files, ry
text libraries, sound files)
L. + ’
Use UartTFT_Tool to load the Ul and Ne:liﬁ;::?dﬁy
generate Bin Addr.ixt )
S 2
Write command instructions in the
"Command List" that based on the desired r h
L features, then save to "UartTFT.ini" -} Modify CMD File : UartTFT.ini
" s J
[ Use UartTFT Tool to load all of the Binfiles 1 ¢
L and UartTFT.ini ) ' B
+ Make Bin to Generate UartTFT Flash.bin
5 = and Userinfo.bin
Use Make Binto Generate - o
L UartTFT Flash.bin and Userinfo.bin ) ¢
[ Use Uart_Debug Update Userinfo.bin
(Prcgramming UartTFT_Flash.bin to SPI Flash ] ¢
~
Design Verity:
[ Use Uart Debug to Verify ] Use Uart_Debugar
Ul Emulator to Verify P
Design No
Complete?

Yes

[ Implant the Host's program with instruction format. ]

v

[ Use Host to Verify ]

v
=
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The following figure shows the structure of SPI Flash. The “UartTFT_Flash.bin” file actually includes
the contents of the “Userinfo.bin” file, while the “UserInfo.bin” file stores the Command parameters,
other areas are data such as pictures, animation files, text files, and sound files. If you just modify
the Command parameter, when “Make Bin”, the “UartTFT_Flash.bin” file and the “Userinfo.bin” file
will be generated, but you only need to update the “Userinfo.bin” file. The size of the “UserInfo.bin”
file is fixed at 128KBytes, so use Uart_Debug can quickly update the “Userinfo.bin” with USB to
RS232 cable. Please refer to the instructions in Chapter 5 for the usage of “UartDebug.exe”.

SPI Flash

0000000000 ~
Userinfo.bin { 128KByte

> UartTFT _Flash.bin

7

} unused
XXFFFFFFFF

Figure 4-24A: SPI Flash Structure

Figure 4-24B: SPI Flash Programmer
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4.4 Graphic Integration Compiler User Manual

This chapter will introduce how to use the “UartTFT_Tool.exe” to develop the display function of the
TFT panel. The “UartTFT_Tool.exe” is based on the Bin file integration software -
“LT_Ilmage_Tool.exe)" developed by EastRising plus a special TFT panel command compiler. User
can create picture Bin files, font Bin files, Bin files for GIF files, Bin files for Wav files,
ER-TFT028A2-4-5465 boot programs, graphic cursor by this tool, then integrate these Bin files to
generate one Bin file that can be Programmed to external SPI Flash. At the same time, the tool can
compile the user's serial command to generate the command Bin file. When the host transmits
Code and action No. to TFT panel, the ER-TFT028A2-4-5465 on TFT panel will parse the Code, and
then read the command action in the SPI Flash to display the picture or text.

The tool has total 6 functions:

A. TFT Serial Command Compile -
B. Communication Software -

C. Make [Picture Bin File] -

D. Make [ GIF Bin File] -

E. Make [Font Bin File] -

F. Bin File Combination -

Figure 4-25: UartTFT_Tool Main Page
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4.4.1 TFT Serial Command Compile

When the command file (“UartTFT.ini") is completed with the text editing software, the
command compiler program in UartTools can be executed. First, insert EastRising special
USB encrypt, execute “UartTFT_Tool.exe”, and then click "UartTFT" to enter the TFT serial
command compiler. The user can refer to the following instructions. :

1. Click [UartTools menu >

1 toopen tool:

Enput Picture

Single Convert

Al Corrvert

Figure 4-26: Open Tool

2. Click [Input Bin Files] to capture Bin file:

'y

Insert Command

Delete Command

Input Command List

Save Command List

Figure 4-27: Read Bin File
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3. Select the graphic Bin, fonts bin file, etc. Users can place Bin files under the same folder,

select any bin file, UartTools will automatically capture all Bin files.

s
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Figure 4-28: Capture All Bin File

4. UartTools will automatically ask for the input of “.ini” command setting file. There are
“UartTFT.ini" examples in demo file, user may refer to the examples.

[

Move Gnen

)
Vet

a

Figure 4-29: Input Command Setting File In UartTFT.Ini
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ER-TFT028A2-4-5465 “UartTFT.ini" example as follow:

[INFO]

PCVersion: V10 // SW Version : 0x10=V1.0, 0x11=V1.1, 0x12=V1.2 .....
COMPort: UART // COM Port: 0x00=UART, 0x01=SPI, 0x02=12C

Baudrate: 115200 // UART Baudrate

PCBVersion: V10 // PCB Version : 0x10=V1.0, 0x11=V1.1, 0x12=V1.2 .....
MCUBIt: 32 // MCU Data Bus: 0x00 = 8bit, 0x01 = 16bit, 0x02 = 32bit
MCUType: EastRising // MCU Maker: 0x00 = EastRising, 0x01 = STM, 0x02 = STC
MCUIF: SPI // MCU to ER-TFT028A2-4-5465 I/F: 0x00 = 8080, 0x01 = SPI, 0x02 = 12C
768Type: 268B // 0x00: 7680A, 0x01: 7680B, 0x02: 7681, 0x03: 7683,

/1 0x04: 7686, 0x05: 7688, 0x06: 268A, 0x07: 268B
768IF: SPI // MCU to LT768 I/F: 0x00 = 8080-8,0x01 = 8080-16,
/1 0x02 = SPI, 0x03 = 12C

XSIZE: 240 // TFT Panel X-Size

YSIZE: 320 // TFT Panel Y-Size

VBPD: 23 // Vsync Back-Porch

VFPD: 22 /1 Vsync Front-Porch

VSPW: 3 // Vsync Pulse Width

HBPD: 46 // Hsync Back-Porch

HFPD: 210 // Hsync Front-Porch

HSPW: 20 // Hsync Pulse Width

PCLKRISING: 1 /1 0: Panel fetches XPDAT at XPCLK rising edge,1:falling edge

HSYNCPolarity: 0 //0: Low active, 1 : High active.
VSYNCPolarity: 0 /10 : Low active, 1 : High active.

DEPolarity: 1 /10 : Low active, 1 : High active.

RGBSequence: RGB  //000b : RGB,001b : RBG,010b : GRB,011b : GBR,100b : BRG,101b : BGR
ColorDepth: 16 // Color Depth: 0x00 = 8bit, 0x01 = 16bit, 0x02 = 24bit

FlashType: NOR // FlashType: 0x00 = NOR Flash, 0x01 = NAND Flash

FlashSize: 128 // Flash Size, Unit: 1MByt

[USERCMD]

9Ah #00: 0x80, 0x00, 0xD9, 0x00, 0xAO0, 0x00 //Boot

AOh #00: 6, 0, 79, 150, 0x80, 0x01, 0xAQ, 0x01

AOh #01:7, 1, 82, 270, 0x80, 0x02, 0x80, 0x04, 0x80, 0x08, 0xA0, 0x02 //Home
AOh #02:7, 1, 82, 270, 0x80, 0x02, 0x88, 0x00, 0xAQ, 0x03

AOh #03:7, 1, 82, 270, 0x80, 0x02, 0xD9, 0x01, 0xA0, 0x04

AOh #04:7,1, 82, 270, 0x80, 0x02, 0x80, 0x09, 0x81, 0x00, 0x81, 0x01, 0x81, 0x02, 0xA0, 0x05
AOh #05: 7, 1, 82, 270, 0x80, 0x02, 0x80, 0x0A, 0xA0, 0x06

AOh #06: 7, 1, 82, 270, 0x80, 0x03, 0x81, 0x03, 0xA0, 0x07

AOh #07:5, 1, 82, 270, 0x9A, 0x00

80h #00:0,0,0,0 // Show Picture 1

80h #01:1,0,0,0 // Show - Fruit

80h #02:2,0,0,0 // Show Picture 2

80h #03:3,0,0,0 // Show Picture 3

80h #04:4,1,23,105  //Cmp

80h #05: 5,0, 82,270  // Home

80h #06:6,0,90,156  // ER-TFT028A2-4-5465 PKG
80h #07:7,0,82,270  // Next

80h #08: 8,1, 145,120 // Winner

80h #09:12,1,31,82  // Bar-1

80h #0A:13,0,15,85  // Font

80h #0B: 45,0,0,0 // Show Picture 4

80h #0C: 46,0,0,0 // Show Picture 5

80h #0D: 47,0,0,0 // Show Picture 6
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80h #0E: 48,0,0,0 // Show Picture 7
80h #0F: 49,0,0,0 // Show Picture 8

D8h #00: 58, 82,3,1,10 // Pop-up a Picture
D9h #00: 0, 101, 2,3,9
D9h #01: 58, 82,3, 2,10, 11 // Show Rotate Pictures

81h #00: 4, 45,119, 0, 14, 15,16,17,18 // Show Bar1-Bar5
81h #01: 4,135,172, 0, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34 // Show 0~9

81h #02: 8, 56, 172, 0, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44 // Show 0~9

81h #03: 6, 50, 98, 0, 19, 20, 21, 22, 23, 24 // Show Fun1-6

88h #00: 1,1, 20, 80, GIFO // Show GIF
90h #00: PTO, 10, 100, 0, 0x03, Oxe0, 1 // Show Graphics Text

COh #00: 0, 10, 80, 200, 0xff0000, 0x00001f, 1,1,0,1 // Show Text 16*16
COh #01: 0, 10, 100, 200, 0xO000FF, 0x00001f, 1,1,1,1

C1h #00: 1, 10, 120, 200, 0x00001f, 0x00f800, 1,1,0,1 // Show Text 24*24
C1h #01: 1, 10, 150, 200, 0xff0000, 0x00001f, 1,1,1,1

C2h #00: 2, 10, 180, 200, 0xff0000, 0x00001f, 1,1,0,1 // Show Text 32*32
C2h #01: 2, 10, 220, 200, 0x0O0FF00, 0x00001f, 1,1,1,1

Delete
Move LP
Morve Down
Close
Maie B
Uart Debug
Comenand List
[mFa]
Irsest Command
PCVersion: V10 /{ SW Version : bd0=V1.0, bd1=V1.1, Bd2=V1.2 .....
COMPort: UART {f COM Port: On00=UART, OnD1=5PL On0Z2=12C Delete Command
Baudrate: 115200 {f VART Baudrate
PCBVersion: V10 // PCB Version : Oxi0=\1.0, (el1=VL1, Oal2=V1.2 ... Command P
MCUsBit: 8 /f MCU Data Bus: 000 = Bbit, 001 = 16bit, B2 = 32bit
MCUType: STM /i MCU Maker: 0:00 = Levetop, 001 = STM, 0x02 = 5TC Command Dovn
76BType: 76804 {1 0x00--7680A, 0x01-- 76808, ()2~ 7681, 0x03-- 7683, 0o~ 7686 £ C List
768IF: B0B0-B /i MCU to LT768 UF: 00 = BOBO-B,0x01 = BOBO-16, U2 = SPL, 03 = BC kel .
XSEZE: 240 f| TFT Panel X-5ize
YSZE: 320 [/ TFT Panel Y-Size S
VEFD: 23 I Vsync Back-Porch
VFFD: 22 i Vsync Front-Forch
VSPW: 3 {if Veync Pulse Width
HBFD: 46 /I Hsyne Back-Forch
HFPD: 210 {1 Hsyne Front-Porch

Figure 4-30: Input “UartTFT.ini"
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5. Click [Make Bin]l to compile, after compile completed, it will create two file:
“UserInfo.bin” and “UartTFT_Flash.bin”, user need to save it in appointed folder:
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Figure 4-31: Save Userinfo.bin

6. UartTools will automatically require to save “UartTFT_Flash.bin” in appointed directory.

Y B
| . pasa——r

e i -r. =

N |

v s

et Tt t Cor Ll
s - 3 wrF a——
MU | i v a8 ds=les o -

AT T o D
AT ypai aEian IEHEGED

A M i Lorwr Lt

] el i

'll.ﬂ:l.}. Casw Cnewars !
WD . gepaz ] e En

WD T3

ViR T Wiyl P TSR

T 1 wimgrel Rt Pty

Ly v L] i bawpm o Poech

Figure 4-32: Save UartTFT_Flash.bin
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c
B Files
Font_16_16.bin
Font_24_24.bin
Font_32_32.bin Irout Bin Files
Gf-1bin
Humber-1.bin Pt
Humber-2.bin Move P
Pcture-1.bin
Pucture-2.bin Move Down
Cose
Uarttft_tool_v1 * Usrt Debug
oK

Command List
| oK
] -

Insert Command
PCVersion: V10 If SW Version : 0x10=V1.0, lad1=V1.1, 0x12=V1.2 .....
COMPort: UART 1/ COM Port: 0xD0=UART, 0:x01=5FL, Bx02=12C Delete Cormmand
Baudrate: 115200  // UART Baudrate
PCaVersion: V10 1/ PCB Version : 0x10=V1.0, Gx11=V1.1, (12=V1.2 ..... Command P
MCUBIt: & {/ MCU Data Bus: 0x00 = 8bit, (01 = 16bit, (2 = 32bit
MCUType: STM {f MCU Maker: 000 = Levetop, 001 = STM, 0x02 = STC Command Dawn
76BEType: T680A [ 0x00--7680A, 0x01 — 76808, 0x02-- 7681, 0x03- 7683, 0x04-- 7686 -
FEEIF: BOBD-B /] MCU to LT768 UF: 0x)0 = B080-8,0x01 = BOBO-16, ()2 = SPL, 0xll3 = DC Input Commend it
XSIZE: 240 /I TFT Panel X-Size
YSIZE: 320 Ji TFT Panel ¥-Size SO
VBFD: 23 1] Vvsyne Back-Porch
VFPD: 22 {1 Vsync Front-Forch
VEPW: 3 [1 Visyne Pulse Width
HBPD: 46 I/ Hsync Back-Porch
HFPD: 210 |/ Hsync Front-Porch v

Figure 4-33: Compile Completed

7. User can use the editor window of “Command List” to modify/store the command file
(“UartTFT.ini") or modify via outside file editor, after modification, click [Input Command
List] to re-read the command file, then back to step 5, execute [Make Bin] :

¥ Uart TFT Toal x
e
Font_16_16.bin
Font_24_24.bin
Font_32_32.bk Igut B Fles
Gif-1.bin Delete
Nurrber-1.bin
Murrber-2.bin Move P
Picture-1.bin
Picture-Z.bin Move Down
Close
Make Bri

Uart Debug
Comemand List
9Ah £00: 0x80, 0x00, 0xDY, Dx00, OxAQ, 0x00 //Boot!
HEPD: 46 |/ Heync Back-Porch A
HFPD: 210 1/ Hsyne Front-Porch | Insert Command
HSPW: 20 1/ Hsync Pulse Width - |
PCLKRISING: 1 /I 0: Panel fetches XPDAT at XPCLK rising edge, 1:falling edge Detete Command
HSYNCFolarity: 0 I/ 0 : Low active, 1 : High active.
VSYNCPolarity: 0 /f 0 : Low active, 1 : High active. Command LP
DEPolarity: 1 /f 0 : Low active, 1 : High active.
RGBSequence: RGE  // 000b : RGB,001b : RBG,010b : GRB,011b : GBR,100b : BRG,101b : BGR Command Down
ColorDepth: 16 // Color Depth: 000 = Bhit, Ox01 = 16hit, 0x02 = 24bit
FlashType: NOR / FlashType: 030 = NOR Fiash, 01 = NAND Flash S U
[USERCMD] Save Command List
SAh #00: 0xBO, 000, 0xDY, Ux00, OXAD, 0x00 //Boot
ADh £00: 6, 0, 79, 150, 0x80, 001, OxAD, 001
ADh #01: 7, 1, 82, 270, 080, 002, (B0, OxD4, (B0, D08, DoAD, 0x02  //Home v

Figure 4-34: Compiler Main Page

8. Programming the created “UartTFT_Flash.bin” into SPI Flash, which means the basic TFT
panel design is finished.
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9. Click [Uart Debugl to open “UartDebug.exe” software, and run the host simulated
command test.

Input Bin Files
Delate
Move LP
Move Down
Close
Uart Debug

Comemand Lst
[mFo] -

Irsert Command
PCVersion; V10 /] SW Version ; Gl 0=V1.0, (x11=V1.1, Bd2=V1.2 .....
COMPort: UART // COM Port: (x00=UART, 0x01=5P1, (x02=1C Delete Cammand
Baudrate: 115200  // UART Baudrate
PCAVersion: V10 /| PCB Version : Bx10=V1.0, Oxl1=V1.1, (x12=V132 ... Command LP
MCUBIt: 8 /] MCLI Data Bus: 0x00 = 8bit, (1 = 16bit, 0x02 = 32bit
MCUType: STM {f MCU Makar: 0600 = Levetop, 0x01 = STM, Ox02 = STC Cormreand Down
76BType: 76804 1 0007680, 0x01- 76808, 0x02-- 7681, 003~ 7683, 0x04-- 7686 e =
766IF: B080-8 /] MCU to LT768 IF: 0xD0 = 80BO0-8,0x01 = B080-16, 0x02 = SPL (w3 = BC i
XSIZE: 240 /I TFT Panel X-Stze -
YSIZE: 320 1/ TFT Panel ¥-Size S
VEPD: 23 1] Vsyne Back-Forch
VFPD: 22 // Visync Front-Forch
VEPW: 3 11 Visyne Pulse Width
HEFD: 46 /| Hsyne Back-Porch
HFPD: 210 |/ Haync Front-Porch v

Figure 4-35: Open UartDebug

“UartDebug.exe” is a special program provided by EastRising, which is used to convert PC
USB interface to UART serial port, and send commands to the TFT panel MCU Uart interface,
so that the TFT panel can display different contents, in this way, user can perform
pre-verification of the TFT panel. User may download ER-TFT028A2-4-5465_UartTFT_Tool
Demo from our website for testing. The detail about UartDebug tool, you can refer to
Chapter 5.

Remark:

B “UartTFT_Flash.bin” file is bigger, its main content is picture, font, GIF and command file
action data; “UserInfo.bin” file is around 128K, which includes command file action data
only. “UartTFT_Flash.bin” already included the “Userinfo.bin” file. So user just needs to
Programming “UartTFT_Flash.bin” file at first time.

W Since it takes a long time to Programming the SPI Flash data, when the user's picture, font,
and Gif are not changed, only the command file is modified. After the "Make Bin", only the
128K “Userinfo.bin” file needs to be Programmed, there is no need to re-Programming
“UartTFT_Flash.bin” into SPI Flash, which can save a lot of time to Programming Flash and
shorten development time.
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4.4.2 Make Picture Bin File

The pictures that are commonly used on the application side can be stored in the built-in
display memory of the ER-TFT028A2-4-5465 through DMA transfer. This can reduce the
burden on the MCU to transfer image data. This function can be used to convert the picture to
a Bin file first, and then pre-Programmed in the SPI Flash. UartTools provides the function of
making a picture Bin file, allowing the user to import the picture on the PC side, and then

generate a Bin file of the picture. User can refer to the following instructions:

1. Open “UartTFT_Tool.exe":

P UartTFT Tool V1.13

Exit Bootloader Cu
Picture

sor  Font File GIFTool WAVTool UartTFT

Figure 4-37: Execute UartTFT_Tool.exe
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2. Click “Input Picture” button, select the picture you need and open, then you can add all
pictures under this folder:

Figure 4-38: Input Picture

[ala]
B3
QR Code
x 73

Brightness

Table Circle

buydisplay.com

project Demo Version V20201126

Figure 4-39: Input Completed
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3. Export picture setting: user can select 16bpp/24bpp/Black_White/RGB/ BGR format. Note:
if user wants to make Black_White format picture bin file, the source picture file must be
only black and white.

QR Code

0
/]\

Brightness

7

Table Circle

buydisplay.com project Demo Version V20201126

Figure 4-40: Export Format Setting

4. Export single picture or all pictures. Note: the file name cannot include special character, for
sample:?*/\<>:"|

Eastsising Technology Co.Ltd.

ma
B
Ring Indicator QR Code

VN

Clock

Table

buydisplay.com

Figure 4-41: Export Picture (1/2)

URL: www.buydisplay.com Document Name: ER-TFT028A2-4-5465 Application Note Page: 135 of 187



http://www.buydisplay.com/�

|

EastRising ER-TFTO28A2-4-5465 Applicaton Note

buydisplay.com

5. Export picture Bin file succeed:

Ba
ok

Table Circle

buydisplay.com project Demo Versian V20201126

Figure 4-43: Export Succeed

URL: www.buydisplay.com Document Name: ER-TFT028A2-4-5465 Application Note Page: 136 of 187



http://www.buydisplay.com/�

|

EastRising ER-TFTO28A2-4-5465 Applicaton Note

buydisplay.com
6. When picture exported, you can find the Picture1.bin file in appointed folder

« v A » Pic » bin
~
st Byl
s ~F
4 OneDrive
m 5
5 Y
= Eh
B R

Picture-1.bin Picture-1-Addr

Figure 4-44: Exported Picture Bin File
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4.4.3 Make GIF Bin File

If the application side wants to play the GIF animation, you can cut the GIF file into many
pictures, and then store the pictures in the built-in display memory of the ER-TFT028A2-4-5465
through DMA transfer, so that the animation effect can be achieved. Users can use UartTools
to input GIF animation files, and then generate a series of Bin files. For detailed steps, please

refer to the following instructions:

1. Click [UartTools menu> 1 to open GIF Bin file making interface:

Q

(7 GIF Tool

Trout Picture
Single Corvert
Al Corvert

Close

|Reversey

Figure 4-45: GIF Bin File Making Interface
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2. Click “Input Picture” button, select the GIF picture required and open, then you can add
all GIF pictures under the folder:

W4 » Ul Editor V3 147 NTE4622 » PROJECT » D435 2021-15.57.28 » PICFILE

Figure 4-46: Input GIF

Figure 4-47: Input Completed
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3. GIF export setting, user can select 16bpp or 24bpp, RGB or BGR:

Figure 4-48: Export Format Setting

4. Export single GIF or all GIF. Note: the file nhame cannot include special character, for
sample:?*/\<>:"|

Figure 4-49: Export GIF (1/2)
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Figure 4-51: Export Succeed
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7. Once GIF is exported, you can find the load.bin and txt file in appointed folder

&« v P » Pic » bin
~
A PaEIAlE)
s M
@ OneDrive
m SH
2 3Tk
=BkH
E *

Figure 4-52: Exported GIF Bin File

Gif-1.bin Gif-1-Addr

L

In txt file, you can find the information of resolution, address, size of each GIF and total
quantity

| Git-1-Addr - i2%54 ] X

WHHE) fREE) WINO) BEQN) RENH)

J'I__(O

{223, 134, 0x00000000, 0x0000E974}, //a266ebe3c6881a667f6dc6dT702cedelc, gif-Frames0
{223, 134, 0x0000E974, 0x0000E974}, //a266ebelc6881a667f6dc6dT02cedele, gif-Framesl
{223, 134, 0x0001D2E8, 0x0000E974}, //a266ebe3c6881a667f6dc6dT02cedele, gifFrames?2
{223, 134, 0x0002BC5C, O0x0000E974),//a266ebeldc6881a66Tf6dc6dT02cedele. gif-Framesd
{223, 134, 0x0003A5D0, 0x0000E974}, //a266ebe3c6381a667f6dc6dT702cedelc, gif-Framesd
{223, 134, 0x00048F44, 0x0000E974}, //a266ebe3c6881a667f6dc6dT702cede0e, gif-Framess
{223, 134, 0x000578B8, 0x0000E974}, //a266ebeldc6881a6678de6d702cedele. gif-Frames6
{223, 134, 0x0006622C, 0x0000E974}, //a266Gebe3c6881a667f6de6d702cedele. gif-FramesT
{223, 134, 0x00074BAO, 0x0000E974}, //a266ebe3c6381a667f6dc6dT702cedelc, gif-Framess
{223, 134, 0x00083514, 0x0000E974},//a266ebe3c6881a667f6dc6dT02¢cedele. gif-Frames9
{223, 134, Ox00091E88, 0x0000E974},//a266ebedc6881a667f6dc6d702cedele. gif-Framesl0
{223, 134, 0x000A0OTFC, O0x0000E974}, //a266ebe3chB881a667fAdc6dT02cedele. gif-Framesll
{223, 134, 0x000AF170, O0x0000E974},//a266ebe3c6381a667f6dc6d702cedelc. gif-Framesl2
{223, 134, 0xO00BDAE4, 0x0000E974},//a266ebedc6881a667f6dc6dT702cedele, gif-Framesl3
{223, 134, 0x000CC458, 0x0000E974}, //a266ebe3cb881a667 FEde6dT02cedele. gif-Framesl4
{223, 134, 0x000DADCC, Ox0000E974},//a266ebelcGB81a667f6dc6dT02cedelc. gif-Framesls
{223, 134, 0x000E9740, O0x0000E974}, //a266ebe3c6881a667f6dc6d702cedelc, gif-Framesl6
1223, 134, 0x000F80B4, 0x0000E974 aZ66ebedc6881a667f6dc6dT702¢cedele. gif-Framesl?
{
{
{
{
{
{
{
{
{
{
{

223, 134, 0x00106A28, 0x0000E974 a266ebe3cb881a6676debdT702cedele. gif-Frames18
223, 134, 0x0011539C, 0x0000E9T4 a266ebe3c6881a667f6dcbdT02cedelc. gif-Framesl19
a2bbebe3ch881a66716dc6d702cedelc, gif-Frames20
, //a266ebel3c6881a667f6dc6d702¢cedelc. gif-Frames21
./ /a266ebe3c6881a6676debdT702cedele. gif-Frames22
,//a266ebe3c6881a667f6dcbdT02cedelc. gif-Frames23
a2b6ebe3ch881a66716dc6d702cedelc, gif-Frames24
. //a266ebe3c6881a667f6dc6d702cedelc. gif-Frames25
L/ /a266ebedc6881a667 fodebd702cedele. gif-Frames26
, //a266ebe3c6881a667f6dcbdT02cedelc. gif-Frames27

2

223, 134, 0x00123D10, 0x0000E974
223, 134, 0x00132654, 0x0000E974

1
!
1
1
1
223, 134, 0x00140FF8, 0x0000E974}
223, 134, 0x0014F96C, 0x0000E974}
223, 134, 0x0015E2E0, 0x0000E974}
223, 134, 0x0016CC54, 0x0000E974}
223, 134, 0x0017B5C8, 0x0000E974}
223, 134, 0x00189F3C, 0x0000E974}
223, 134, 0x001988B0, 0x0000E974}
223, 134, 0x001A7224, 0x0000E974}

//a266ebel3c6881a667f6dc6d702cedele. gif-Frames28
//a266ebe3c6881a6676dc6dT02cedele. gif-Frames29

Wi, #®17

Figure 4-53: Exported GIF Information
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4.4.4 Make Font Bin File

4.4.41 Full Font Make

If you want to use the Chinese font library on the application side, UartTools has a
function to create a font Bin file, which can convert the font information into a Bin
file, and then store the font data in the built-in display memory of the
ER-TFT028A2-4-5465 through DMA transfer. To display Chinese on the TFT panel,
the MCU only needs to send GB code (2 Bytes) to display Chinese in the appointed
position, which can improve the Chinese display performance and reduce the
burden of the MCU. For the creation of the font Bin file, the user can refer to the
following instructions, for example, to generate a 16*16 Song style font Bin file:

1. Click [UartTools menu >Font] to open font Bin file making interface:

ﬂ Creat Chinese Font Lib

System Font Bmp User Font Bmp Font Parameter

®Gaz312
@]

O Bkca2312
FontSize: 16716
HPostion:  |Midde

V Position: T\mﬁe ~

i B -
G threshold: 200

|

8 threshold: |

Figure 4-54: Make Chinese Font
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2. Click [Select Font] button, user can set form, style, size, press “OK” to confirm.

0 reat Chinese Font L
System Font Bmp =tk % I
FRO: F )
| [mm ) nE
2 e —
AiA 2 — _ :
i A5 | 2 AESEEWTEN .
s e |8 ]
3_:;\ FREE, FRAANE Rbrchod: [0 ]
I;(g v 5, AEREE Govesod: [0 |
= Btveshold: (200 |
ot g B s Char Code
T Test Code E:m,l
OF i AaBbYyZz g [R . ]
BRR(0):
: n s i
String in
Close
[CIReversex
DHMmeY

Figure 4-55: Select Font

3. There are five font size: 16*%16, 24*24, 32*%32, 48*48, 72*72, and user can set font
horizontal (left, center, right) and vertical (upper, center, lower) positions, color
threshold (0~254), and preview text, click the [Test Code] button to view the data for
this character

L¥ Creat Chinese Font Lib X
System Font Bmp User Font Bmp Font Parameter
Chinese
@1z
()BIGS
O %
r -

FEFERD Dwrontsre: 16716 ~
HCFRIFFI I B Positon: | Vidde

§m¢wmm Middle -
R threshold: | 200
RGHE I Ts treshoid: [0 |

Bthreshold: [200 |

T > [festcox]
rved — IETEIE

Select Font
s
String Bin
Close

[CIReversex
D Reverse

Figure 4-56: Font Setting
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4. Click [Make Bin] to export Bin file of font. Note: the file name cannot include
special character, for example: 2 * /\ <> " |

O Creat Chj 5
System Font 8l S 2. BEERRE » Font Parameter
T » HEE > 21 » FE » 2F8 v b  EELFR p Chinese
@ 682312
mia v FEuEs ‘ = @ gzﬁgmm
s " = L =l ] ] i o S
e Of SRS TRST, HPositon: |Mdde +
B ua V Position: Middle -
= B8R Rttveshold: (200
7 Giveshod: [20 |
$TE Bveshold: [200 |
b Ex Char Code::
=5 Test Code coné |
e TS (C) IR
- - |
o . BIAOTS j e
RN | 1. stiMake Bini&sSH
EEERD: ) StingBin 1
— e m I =

Figure 4-57: Save Font

When shows font name +Font Lib ok, means the font make succeed:

O cre
System Font Bmg User Font Bmp Font Parameter
Chinese
@ Ga2312
Osies
O giFcaz312
Fontsize: | 16716 |

H Position: Middle -

V Position: _Mdcle v
R threshold: | 200
Image_tool_v1 * T
== G threshold: | 200 |

B2312 Font Lib ok B threshold: (200

Char Code:
TestCode  |COD6
HITHIA:

Mit | @]

Figure 4-58: Font Make Succeed
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5. After completed, you can find the exported “fiiif& 16_16 “{£.bin” file in appointed

folder.
> TH > 2FE
»
»
»
Font 16 165
* £ bin

Figure 4-59: Exported Font Bin File

4.4.4.2 User-Define Font Make

Since the capacity of the font library is relatively large, and occupy much space of
Flash, the PC software provides the function of custom font library, so user can
prepare the texts to be called in advance as per demand, and packed these texts into
one font library. For the creation of the custom font Bin file, the user can refer to the
following instructions, for example, to generate a 48*48 Song custom font Bin file:

1. Select font size and type, follow the instruction as 4.4.4.1 mentioned, then click
[String Bin] , select a notebook document to store the text.

oc
System Font O 3¢ -‘DﬂlPa::;:
t 1> WEE > AH > TR > EFE v o | mm=sE o O
() GB23
|iR v SRR - ™ @ S} L
- J— P = p FontSize: (48748
I " =5 (== L] =4 A r 1
W gmE s : HPoston:  |Mdde ~
W s 2. PRI R treshod: 200
= EmE G threshold: 200
5 3OS B threshold: | 200
& TE Char Code:
b E= TestCode |CODE |
m =m TN
i THEREE (C) it (R
- SHEEE (D) L Selsct Font
- THEEE (E) | Make Bin
- FHREF) v < 1. A&iString BinitR
THEE(N): | font_string o Closs
S| O Dlreversex
2 [reverser

Figure 4-60: Select Txt File
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2. Store the text to be called in a notebook in advance:

|| font_string - iC#E = m] x
(R EEE) 1EE(0) E=E(V) WEIH)
EastRising Technology Co.,Ltd.
1234567890
ABCxyz

Windows (#8147, ¥ 100%

Figure 4-61: Store Text

3. Select a folder to save the user-define font, name the font and save:

& creat
G Font| Font Parameter
i [ ® Chinese
s (®)GB2312
+ [0 wmm > am > 3= > =R vt  aEesm o e
| mev e R RS - @ ORpe12
. " . | o
2 3o A oz L = oo} Co s e
H Position: o
& FE |Z] font_string 2019/1/28 17:02 EVE 1 KE " ; '_i.w* %
) =5
| e R threshold: 203
| - G threshold: | 200
i FIEEE (C) TN~
- TS D) Char Code:
- THEE (E) o e |
- THEE (F) b e
& R it | = I
b Select Font
2, WANHR ’
2 Make Bin
ez [ | v|
String 8in
SR <
3. =ihiEF Cose:
~ B ok [TRaversex

Figure 4-62: Save Font

When shows “String Font Lib ok”, it means user-define font making succeed:
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0 Creat Chinese Font Lib W
System Font Bmp User Font Bmp Font Parameter

Chinese

®Ge2312

OBIGS

O%ffeaz
Font Size: [4a=sa
H Position: Middie ~

V Position: Middle ~
R threshold: (200
G threshold: 200

B threshold: {200

Char Code:
TestCode [COD6 |
EEA
st @

Image_tool_vi

String Font bin o

Select Font
Make Bin
String Bin

Close

[CReversex

Dﬂeversev

Figure 4-63: Font Making Succeed

4. After completed, you can find the exported “Font_48_48 [45E XAk bin” file in
appointed folder:

» EE > kTR

Font 48 488%E
MR bin

W N %N

Figure 4-64: Exported Bin File
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4.4.5 Make Wav Bin File

4.4.5.1 Audio File Convert to WAV

1.If the audio material format is not the WAV format, you need to obtain the WAV
format file by format conversion. The following is the operation of the "Format
Factory" free version for the conversion platform. First open the software, select
the audio, select "-> WAV", enter the add file interface.

7 FormatFactory X64 5.0 - O x

TASK SKIN LANGUAGE OPTION HELP

47 Output Folder | (@ Option 3

Preview Source Output / Convert State

Figure 4-65: Select “WAV"

® High quality Output Setting

Preview Media information

Appand setting nane [Migh quality] F2 Add Files

AR - oK

Figure 4-66: Wav Function Interface
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2.Click” add file” button, select the converting file

.| Please select files

@uv| « 6-7oiFER » %% » ER-TFTS028-2 » UL » IFat » 13.Audio b Sound b Piano

~ [42][ 2= Piano

B v

- E
B mn
= B

s

-

£

4| i - #E oF, 00_00_00-00 0012

W
B HE

2013-04-02 9:15

)| ERROR.

I

2019-04-02 9:15

[ s
4 =5

m

1

ca T

€ [
& pC-2019112500
1M SERVER-1
18 B

ol 1 |

THEZN): SR, ~ | All supported AudioVideo ~|

| o || =& |

Figure 4-67: Add Wav File
3. Click the export Configuration button to set the audio. The sampling rate can be
11025 or 22050. Due to the low-cost power amplifier solution and in order to save
storage space, it is recommended to select sampling rate of 11025.

High quality

Micdia information

BIEHOR . 23

23, W00, 2eh, 16TIps, 00,01 a1

Figure 4-68: Export Configuration

4.Select the file, click the Edit button, enter the audio clip interface, and select the
desired audio segment. If you don't need to edit, go directly to step 5.
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Mg quility

<Cllm > & —p—

onon [P B Tine moww

Figure 4-69: Enter Edit Function
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Edit the audio, user can adjust the volume, and capture the clips. After the edit is
complete, click the OK button to save:

@ 5

High muality

i output Folde
B Preview Media information

E BUHOR. a0

2990, 44100, 2h. 167Rbps, 000141

o 00:00:05. 70 eIl W —f—

Figure 4-70: Edit Interface

5.Click the “Change” button in the lower right corner to reselect the export destination
folder and click the OK button to add the task.

Append setting nane [Migh quality] Add Files

= a0
Figure 4-71: Select Export Folder
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6.Click the Start button to start the conversion. After the conversion is complete, you
can view the exported WAV file in the appointed folder

# FormatFactory X64 530
TASK SKIN LANGUAGE OFTION HELP

ROM Device\DVD\CONSO

Utilities

] Vides “Fravew Source Output / Convert State
= e u 878 HR.mp3 -> WAV
J Aud i —
. o 2.33M. 44100, 2ch, 187Kbps, 00:01:41 Waiting

Bh, “g L S,
||| @ & O
Ry - e - APE -> FLA
@ & o e
~-> DTS - Nda -3 MAC => AC3
= =W
LB | Let
| wav S -
n | n e
-F WAV VavPack - WP2
-
"7 Document

@_J-I;I- » B BT

i -

| s

=
B oz B = -

Figure 4-72: Start Conversion

M= - =Hm= #E-  Fbes
o
i TE
- am
U REESNOR

%
SomE
35 Downloads [ o BEBR

=] J
- R
=
]
< ms

5 BRE
P

. R
& voaa
s B

ok 424 MB
R 352%bps

BEER 2019-04-02 15

BmOR £ 000141
ERER  S% 2021-03-12 1448

"1

=

Figure 4-73: Exported Wav File
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4.4.5.2 Make WAV Bin File

1. Click [UartTFT_Tool menu>WAVTool] to open WAV Bin make interface :

L7 WAV Tool - *

WAV Message

Wav file size: I:l AvgBytesPerSec: I:l
PCM Format Tag: |:| BitsPerSample; |:|
Sound Channels: |:| Data Size: |:|
SmaplesPerSec: I:l

EIM Message
Sound Channels: BitsPerSample; Speed: BinDataSize:
|Left Channel ~ | |abits v| o [a ~| o

Input wav file Convert Close

Figure 4-74: WAV Bin File Make Interface

2.Click “Input wav file” button, select the WAV file to be converted, click open to add:

i J Wﬂ Tool

i WAV Message

| L\\, Wav file size: 1} Avgh - 4 | ==
W= Elfq:\ﬁ HEBT: EE
PCM Format Tag: 0 BitsP| BT a5 2ME8
Sound Channels: 0 Dty | N =E g soAfEASE  IBRE # 8
SmaplesPerSec: 0 :-_‘ BEAENEE| -
| ) 2345Downloac
EIM Message
- E
Sound Channels: BitsPerSample: | 4
[ R
Left Channel - Bbits - 1
EER
Efc
(Temm] ) [ com || dmm
i A TR 1
B % - LA :
o vy i, U & wiepew
s \ iz = Bt Ll I b

IEEND: EER R

Figure4-75: Add Wav File
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After added, at the top of the interface, user can find the path of the file and the related
data of the wav file (as shown below). If the sampling rate (SamplesPerSec) is not 11025
or 22050, it is recommended to change the speed ratio or first use other audio software
to change the sampling rate to 11025 or 22050.

(T WAV Tool l = i
C:\Users\Administrator BF-201607 165X A Wusic\HET5 8 & R wav
WAV Message
Wav file size: 4456142 AvaBytesPerSec: 44100
PCM Format Tag: 1 BitsPerSample: 16
Sound Channels: 2 Data Size: 4455984
SmaplesPerSec: 11025
EIM Message
Sound Channels: BitsPerSample: Speed: BinDataSize:
Two Channel 16bits - 1:1 - 4455934
]
| Input wav file Convert Close |

Figure 4-76: Add Succeed

3. Set the parameters of the bin file. The Sound Channels option can be left channel,
right channel or dual stereo channel. The BitsPerSample can be 8bits or 16bits.
Generally, mono and 8bits are enough, and the bin file is small to store. The Speed
option is used to select the sampling speed when the bin file is generated. The higher
the speed, the lower the sound quality, and the time required to change the program's
timer update data.

(T WAV Tool l = e
C:\Users\Administrator, BF-201607 16YSXA\MusicHEETEAR @ F,. wav
WAV Message
Wav file size: 4456142 AvgBytesPerSec: 44100
PCMFormat Tag: 1 BitsPerSample: 16
Sound Channels: 2 Data Size: 4455934
SmaplesPersec: 11025
BIN Message
Sound Channels: BitsPerSample: Speed: BinDataSize:
Two Channel « 16hits - L - 4455984
{1
| Input wav file Convert Close |
=

Figure 4-77: WAV Bin File Make Interface
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4. Export Bin file. Note that the file name cannot include special character, for sample : ?

N>
(T WAV Tool J 554
- |H>1§>*’-}'— » -‘& H:E———E:
C:\Users\Administrator BF-20 1607 16YSXA MusicE] A i) | @ e 1| =EEE
WAV Message fozfin i g FEEE ==
Wav file size: 4455142 AvgH _ % i =
oo SR HEI i
PCM Format Tag: 1 BitsF| B T 1\ V= §
Sound Channels: 2 Daty =Tl A E&%® = s ERs # f
SmaplesPerSec: 11025 B3 im =10 S
: | | RES
: 234SDown|oi 2] =T oR,
BIN Message m
=13
Sound Channels: BitsPerSample:
B mam
Two Channel - 16bits - 1
= BR
El-c
Input wav file ] I[ Convert ] Jﬁ =1
= T M B il m | +
& ot A
ke ) ITEE(N): Wavs -
ol EEEE:
« BEis=

Figure 4-78: Export Bin File

If the audio file does not match the bin setting parameters, it will prompt “Can't
support this bits”, please follow step 3 to reset:

Lt image tool vl b e

Can't suport this bits

Figure 4-79: Error Message

If matched, press “OK" to export:

Lt image tool w1 b

Start to convert, please wait...

Figure 4-80: Press OK
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5.Export WAV's bin file succeed, now user can find Bin file in appointed folder.

Lt_image_tool_vl *

Figure 4-81: Export Succeed

Wav8.bin Wav8-Addr

Figure 4-82: Generated Bin File

4.4.5.3 Typical PWM Audio Drive Circuit

GND
+5V 12
R71 INDUCTOR
47K
U7 _HP4890 2
PA_EN R70 L o |8 SPK-R+ i
100R 215 7 L2 SPK-R- 5
C70 .l A I | =
wav || R88 4] A CON2
1' lr 20K
ur 1 Ay ——
c7i_] R72 C721~C73
luf —— e 0.1uF | 10uF

Figure 4-83: Typical PWM Audio Drive Circuit
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4.4.6 Bin File Combination

After generating many different Bin files, they are finally Programming into the SPI Flash.
Therefore, UartTools provides a Bin file combination function that allows users to combine
different Bin files into one Bin file on the PC side. For detailed steps, please refer to the
following instructions:

1. Click [UartTFT_Tool menu >Binfile] to open file combination interface, up to 6 Bin file can
be combined. Click[File 1~6] to add file in order. Note: Bootloader.bin file must be put in
0 position, which is file 1.

(7 BinFile Combine X

Lo 1 ] o)

W W S LT_IMAGE_TOOL_18028\Bootioader.bin ] o | R
s e SN 4 T_IMAGE_TOOL_180206\Picture 1.bin | [ | [om07136 |
W | SO0\ KT_IMAGE_TOOL_180206 Picture2.bin | [prorass | [m7me ]
W | el TOOL AT _IMAGE_TOOL _180206 \Picture 3.bin | |t7080253 | 1131008 ]
e — 47 IMAGE_TOOL_180206\16_163f4 bin | [s2u261 | [as7264 ]
St el s LT_IMAGE_TOOL_180206\32_324KfE bin | [18a7es2zs | [1131008 |

sz Fe3 | | Flea | | Fles | [Fies | |Flecombne | | ciose

Figure 4-84 : Bin File Combination
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Click [File Combine] button to save combined file, note that the file name cannot includes special
character, for example: ? * /\<>:" |

T— L =
O 5%8 X
Start Address Length{bytes)
&« w « bin v O EE bin" 2
=R - =- @ E | [sro713s |
2. BEFEREE . B
@ OneDrive T ESil| [s707453 | [7372800 |
£ 65ibi 126 10: = 17080253 1131008
= i 2 5o S ¥ H |
- -BIn 12/ : ek
P 1) Bootloader.bin 2018/2/9 1417 BIN i lml:;l || o7 b |
= o ‘ ' 1 File Combine
O WPSEIE ) Picture.bin 2018/2/9 1418 BIN S| o R
B wa ) Picture2.bin 2017/12/20 10:12  BIN Szi
EBEs " Picture3.bin 2017/12/19 15:48  BIN =it Close
pex |
+ &
b ER
W =|
i BAWINXP (T
- Data (D)
- BAWIn7 (F) w» < >
ﬁ‘fﬂﬂti : |BinFi|e Combine o
R 4, mEHERE v
3. WMASEE
~ S FEFE) B

Figure 4-85: Save Combined File

When shows “Combine over”, the combination is successful, and the address and size of each
source file are displayed. At the same time, “BinFile Combine-Addr.txt” file is generated, which is
convenient for checking the address, size and other details of each source file.

o P,
Fies StartAddress  Length(bytes)
st *_TMAGE_TOOLLT_IMAGE_TOOL_180209 \bin\Bootioader.bin | fo | BB |
W IMAGE_TOG Lt image tool | [ero7136 |
S IMAGETOQ combine over (P70 |
W _IMAGE_TOC |1131008 |
o _IMAGE_TO( |267264 |
(& W _IMAGE _TOOL\LT_IMAGE _TOOL_180209\bin\32_ 32151 bm [Tleamsss | [uzwos |
| Flet Fie 2 Fle 3 Fle4 | | Fles Fie6 Close

Here shows the address and size of each source file, as well as the save path.

Figure 4-86: Combine Succeed
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2. Generated BinFile Combine-Addr.txt:

| BinFile Combine-Addr.txt - i28% - o X

MHF WE) BTO) TRV REH)

{0x00000000, 0x0000013D), \bin\Bootloader. bin

{0x0000013D, 0x00941E80}, \bin\Picturel. bin

{0x00941FBD, 0x00708000), bin\Picture2. bin

{0x01049FBD, 0x00114200}, bin\Picture3, bin

{0x0115E1BD, 0x00041400}, bin\16_16 .bin

{0x0119FSBD, 0x00114200}, bin\32_321%. bin

Figure 4-87: Save File

After combine completed, user can find the exported BinFile Combine.bin file in appointed
folder, and user can use Programming the file in ER-TFT028A2-4-5465 external flash via SPI
Flash Programmer.

R o s
oL » WEEHE » Data (D) »

| TR o+ e — |

= BR o oy J

& iCloud BF # BinFile
lawitep " Combine.
i bin
FileRecv + =

Figure 4-88: Exported Bin Combination File
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5. Serial Communication Software (UartDebug.exe)

“UartDebug.exe” is a special software developed by EastRising, which is used to convert USB interface
on PC to UART signal, and send command to ER-TFT028A2-4-5465 TFT panel Uart port to display
different contents. Click [Uart Debug]l in “UartTFT_Tool”, then user can open this software, it includes
below section:

A.UartDebug Precaution

B.UartDebug Introduction

C.Load Simulation Command

D.Send Simulation Command

E. Send Simulation Command in Loop

F. Modify and Save Command List

G.Clear Command Box and Receiving Data

H.Load and Update “Userinfo.bin”
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5.1 UartDebug Precaution

When using the UartDebug software, it is best to run as an administrator, otherwise the UartDebug
software may receive errors in sending and receiving data. There are two ways to running as an
administrator:

1) Right click on the “UartDebug”, and then click on the option “run as an administrator” in the
pops up area. .If you choose this method, you need to perform the above operations every
time you use the software. :

2) Right click on the “UartDebug” and click on the property in the area that pops up. (as Figure
5-2), click on the property and a new window will pop up. Chose “compatibility”, under the
privilege level, select the option of “running this program as an administrator” and press “OK"
(as Figure 5-3). After configuring it, use the software and double-click it to open it

3) Execute “UartDebug.exe” or open the software via “UartTFT_Tool.exe". At first, double-click
“UartTFT_Tool", and click [UartTFT] , pop-up a “Uart TFT Tool” window, click [Uart Debug] to
open the software, as step 9 in previous Chapter 4.4.1 .

M)
. miivarttRrT& 86— MartTFT Tool 801
Pcture L"

UartDebug V1.01

Fie checkSum|Ox} Input Bin Files

Send Delete

Comm Para Nove P

I ;2::“‘” T PR

Open Comm Make B

Rec

i
2. Hilivart Debugll
T Fuart Debug IR
Clesr Fecive
Close

Input Command List Tneer’t Command
Save Commnad Lt Delete Command
Insest Command Command UP
Delete Command Command Davn
Comsmres LF Input Command List
Command Ciown

Save Command List
Clzar Command

Loop Timejms)
1000

Figure 5-4 Open UartDebug on UartTFT_Tool
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5.2 UartDebug Introduction

The UartDebug software interface as follow:

UartDebug_ V2.0

ol o

checkSum:

C mr
di 115200 -

This box is used to store the main
and single executed instructions.

This box is used to store
cyclically executed
instructions.

CAN Modle: |
Send Start Index El
DO-D7 Unicede

Open Comm

Load UserInfo bin

Update UserInfo bin

Send Command

Clear Recive

Close

Input Command List

Save Command List

Insert Command

Delete Command

Command UP

< d Down

This box is used to store the recgived data.

Clear Command

CRC Value

Send All Once

Start Loop

Loop Time(ms):

1000

0%

Figure 5-5: UartDebug Interface

As shown in Figure 5-5, the white area on the left side of the UartDebug interface is used to store
single execution command, the white area on the right is used to store the loop execution
command, and the lower gray area is used to store the received data. The small area is on the right
from top to bottom. Are: select port, configure baud rate, open or close COM port, load
“UserInfo.bin” file, update “Userinfo.bin” document, send command, clear receiving data, add
command list, save command list, insert command, delete command, move up command, move
down command, clear command, start or stop loop, time interval of two loop commands.
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5.3 Load Simulation Command

1. At first, make sure PC (USB convert Uart) connect with the UART of ER-TFT028A2-4-5465 TFT
panel, then click, [Comm Number] and select correct Com Port, then click [Open Comm] :

UartDebug V1,12

Figure 5-6: Select Com Port

UartDebug V1.6 DO Unicode

Plaase click the listhon you want to input filest "

Figure 5-7: Click [Open Comm]

URL:  www.buydisplay.com Document Name: ER-TFT028A2-4-5465 Application Note Page: 164 of 187



http://www.buydisplay.com/�

)

EastRising

ER-TFTO028A2-4-5465 Applicaton Note

buydisplay.com

2. Click the single command storage box on the left white area, and then click [Input Command
List] to select the simulation command (.txt) that user written in advance, and click Open:

T Lot
e Lorw F s
[ T T Tl
e .
[Pt (P s i SR R e
[T s
AP bk
il = D Lot Ll
D 0T it
. - 2k
[ e o
1 L ETE - J Lol Lt B,
“E e
=l Gl D
4+ TR o [y e
T " [hme
.
b oam
- ]:
mar : g D ard
B e ommand Lot
= K o
| L Dy nan et [ el
i Lty Loain
Ea -
2 . Lorwresared LF
o ot i
T [t T
o et
.
4
WEEW
W Ea el G
T Limey
e Tt
i
Figure 5-8: Select Command File
UartDebug V1.6 DO Unicode
File: checkSum{0x]
;J':ﬁ !/ Show PIC0 | Faa
1 Show CommMumber | COM18
. [ [11520
CANMode; [
Send Stat Inde []
00 // Boot test DODT UniCode: 1
ADDD  // TouchPng
ADDT A TouchPng Close Coenm
8002 Load Usernlo bin
BOD4 4/ ShowPIC
BOOE 4/ Show PNG Update Userdnio bn
-1 [id Send Command
8100  // Show PICs with Racycle
8101 // Show PNGs with Recycls Cloat Recive
B102  //Show PNGz with Recycie
Cloge
son2
BE00  // Show GIF-0 File Input Command List
eom .
D800 A PopupaPIC Save Commnad List
o Inzest Command
D900 // Show Rolale PICs Diolets Conmand
Rec
T Command UP

Comenand Down
Clear Command
CRCVake

Send Al Once

Start Loop
Loop Trelnal

Figure 5-9: Load Command File
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If user clicks “Input Command List:” without click the command storage area at first, it will
pop up a notification: Please select a list box for input file, see Figure 5-10:

UartDebug V.01

Uarldebug_v1

Please select a list box for input files! -1

Figure 5-10: Select Input Command List
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5.4 Send Simulation Command

User can double-click the simulation command, or click to select the command to be sent, and then
click [Send Command] to send the command, then PC will send the simulation command to TFT
panel. For example, double-click 80 01 on line 2 (Figure 5 -12), the TFT panel will display another
picture (Figure 5-13A). Double click 88 00, the TFT panel will display an animated GIF (Figure 5-13B),
and a feedback information will appear in the “Rec” window. Users can verify if the “UartTFT.ini"
command file is correct.

UartDebug V1.6 DO Unicode

Fie | | checkSunit

Send Camm Pasa

8001 // Show FIC- |
(Comm Numbsr: )
Bl 1500~

CANMode: [
Send Star Index. £
DOD7 UnCode B
Dpen Comm

Load Usednio bin

BOD& /7 Show PIC
El08 #7 Show PNG

B002

B100 47 Show PICs with Recycie
anm 41 Show PNGs wih Recycle Cloar Recave
B102 47 Show PHGs with Racpcle

Close
Mo
L
E300 4/ Show GIFDFile Irgud Command List
Bm %
DBOD 4/ Popup s PIC v inchmiriodos
2001 Insent Command
D800 // Show Rotste FICs Dedete Command
Rac
Tad code is anm e
Cemmand Down
Clear Command
CAC Vaue
Send Al Once
Loop Time{ms}
1000

Figure 5-12: Send Simulation Command To TFT Panel

Figure 5-13A: Display Picture Figure 5-13B: Display GIF
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For the simulation command, the user can use the editing window on the right to modify and save
the simulation command file (Demo.txt), or modify the simulation command file by the outside
editor and click [Input Command List] to re-read the file.

checkSumilx)

. Comm Paa
| CommMumber  |COM1B
=y P 115200
CAMMode. [
Send Stat Indese [
DOD? UniCode: [

Close Comm

Load Usesinlo bin

Update Usesdrio bin

a0 Send Command
0 !/ Show PICs with Rlecycle
G101/ Show PNGs veth Recycls Cléer Plscive
B102 /7 Show PNGe with Recycle ~
Cloze
8010
8800 // Show GIF-0 Fie ol Gk Lt
som
D800 //Popup aPIC Save Commenad List
B0 Irusest Command
D300 4 Show Rotate PIC: Dilets Conmiiand
Rec X
Tl code it ans. Command UP
Command Down
Clear Command
CRCVshe
Send Al Once
Shant Loop
Loop Tmefmz)

1000

Figure 5-14: Revise Simulation Command File

According to Table 2-2 in Chapter 2, when the host transmits the display command to the
ER-TFT028A2-4-5465 TFT panel through UART port, in addition to the command code, serial
number, and command parameters, user still need to add 1 byte start code (fixed to 0xAA), 2 Byte
CRC code, 4 Byte end code (fixed to OxE4, 0x1B, 0x11, OxEE), but there is no need to add the start
code, CRC, and the end code of 4 Bytes in UartDebug simulation command, because UartDebug
will automatically add these code in the program. For example, the above 88 00 example, in fact,
the information that UartDebug passes to TFT panel is OXAA + 88 + 00 + CRC(1) + CRC(2) + OxE4 +
0x1B + 0x11 + OxEE, which simplifies the complexity of command file
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5.5 Send Simulation Command in Loop

1) Click the loop command store box on the right, click [Input Command List], a new window will
pop up, select the loop command and click open:

mm | v
L]
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e W =g
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B
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s Tt il 1
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Figure 5-15: Select Loop Command

UartDebug V1.6 DO Unicode

BOO3  //ShowPIC2

9400 // Boottest

ADDO /4 Touch Prg
ADO1 4 Touch Prg

BOD4  // Show PIC
8008/ Show PNG

B100  / Show PICs wih Flecycle
/4 Show PNGs with Recycle
£ Show PHGs with Flecycle

/1 Show GIF-0 Fle
80
D800 //Poprup aPIC

aom
D300 // Show Fictaie PIC2

Tt code in ansi

. CommPaa

| Comm Number
Baudate:

3 CANMode: [0

BA D9 Send Stant Index ]

BA 0 DOD7 UniCade £

16200 |

Open Comm
Load Usesinio bin

Cleat Recive
Close
Input Command List
Save Commnad List
Insert Command
Dielete Command
Command UP
Command Down
Clear Command
CRC Vake

Send Al Once

Loop Timefmsk
1000

Figure 5-16: Loop Command Is Selected
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2) Another way to select the simulation loop command is to click the command on the left, and
select the loop command, then an “Add to Loop” box pop up, Click it to add the loop command.

UartDebug V1.6 DO Unicode

Figure 5-17: Add Simulation Loop Command

UartDebug V1.6 DO Unicode

Figure 5-18: Simulation Loop Command Added
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3) Click [Start Loop], then user can send simulation command in loop, detail operation as below

figure:
UariDiebug V101
Fim rhach | i)
foarst
i 0
[ —
E ; a0
=1
WA Shom PE WO FShouPC [
WO 5 e PG BN S PG Lot
s e YN T
W A Ghese PG BOOE 0 how PG
"g i A Repris "‘"I‘r’ 14 Ty P " d
S e e §00 i Sium P it P ]
me B (==
§F /E=mamens L
Em = ﬂ'{i‘hm R st o £ ot Lt
=0 W T WOl [k 001 Fe
K Bt et [t | i
Papra DRI & Popas s PX R
E: ﬁhﬂ:: ROl Popag a FIC bt
i e [rewt= ot
R S AL - Corward LF
Cirwragrd Do
Do Commarsd
ki Ji
Here add the instructions to e E}
be executed in a loop. n-:‘ln.
Hrma

Figure 5-19: Send Simulation Command In Loop

4) During the process of sending command in loop, “Start Loop” will change to “Stop Loop”,
user can click “ Stop Loop” to stop sending.
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5.6 Modify and Save Command List
1)  Modify Command: first click the command to be modified, then the command will be

displayed in the blank area below “Send”. Now user can modify the command in bank area.
After modifying it, press “Enter” to save the modification. The specific operation as below:

kb W B
Fi b Ll
r—
] — [
-t i P
WO 5 T
WO 5 D N i (e
W e Ll beile
e
mE
11 F
"El[éi o o 3 f-:::::'(: _-'_"_"_T_#_'_ ey -
wa [
B 3 e resae g P et rerepereny
BN e sy s I il T g
=t i e Dt
[ 1) Lo Cowrad Lo
BE iR i i ot
@ Fismss Comaiel
‘;_u jam Ll P
e e ]
Loy Compmrvd
2, This box will display the selected |
command such as 80 00, and then 1.¥ou can click the instructlion g
you can modify the command in yau want te madify in the instructien
this box, and press enter ta save the box. Here | choose the B0 instruction
modified command, demaonstration in the loop box,

Figure 5-20: Modify Command

2) Insert Command: First select the location where you want to insert the command, then click
“Insert Command"”, and modify the command in the blank area below “send” to the command
you want to insert, press “Enter” to save the command, the specific operation as follows:

b P s W 1]
T e |dl
_ 3. Write the command you want e
Lo insert nere, and press Enter S
B el to complete the insertion BBl 2
" oy = e [T Tk
u the command. By A
- - [P [
m .::“ Ll ] Lcotal | o,
taor v Lyl
e WE e PG
mE e B _—
oy 8
e Tapm
nme — ey . RIS i P con v Rovly
mni e FWaly 4 vl P
] (]
0 1) WA e P
Ll 1 Yt P it Ti srwprtiiy R e PR stk Trarapaeray
B s P il | iy MR S G P
RO s L T R b T Pl
[ 14] Tt G b T
o =E N Papip w P
¥ L]
5 00 ¥ Pl 8 PR L2 b A P 4 PC
ol £ Prprs 4 1
L et
e

1. Select the position where

it Bl
you want to insert the command :
which can be anywhere in the 2. Click Insert Command.
two command boxes, L Tt

Figure 5-21: Insert Command
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3) Select the command you want to delete, then click “Delete Command”, now the command is
deleted. The specific operation as below:
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WM i ShomF b e i C vt | i
M|m ' Ehwm F | F BEE A Sk - Fie
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o Pageup aC e
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e L AR E e .
Crmmagd
L Commast
1. Click to selecé tIhE command _—
you want to delete. [y e
2, Click Delete Command to delete o
the selected command.

Figure 5-22: Delete Command

4) Move Up/Down Command: select the command you want to move, click “Command UP" to
move up the command; click “Command Down" to move down. Specific operation as below::
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Figure 5-23: Move Up/Down Command
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5) Save Command: First click on command area to save the command in the area as a document,
then click “Save Command List", a window will pop up. Select the folder to save, name the
document you want to save, and click “Save” button to save the commands in the command
areas as a document. Note: that user cannot directly save the commands in two areas at once;
user can only save one area at a time. The specific operation as below:
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Figure 5-24: Save Command
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5.7 Clear Command Box and Receiving Data

1) Clear command in command box: select the command area you want to clear, then click “Clear
Command"”, it will pop up a double confirm notice, press “OK" to delete, press “Cancel” to
cancel the action.
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Figure 5-25: Clear Command

URL: www.buydisplay.com Document Name: ER-TFT028A2-4-5465 Application Note Page: 175 of 187



http://www.buydisplay.com/�

)

EastRising ER-TFTO028A2-4-5465 Applicaton Note

buydisplay.com

2) Clear receiving date: user just need to click “Clear Receive” to clear all date, specific operation

as below:
UartDebug V1.1
File: | | checkSumion |
Send
8004 //ShowPIC | CommPara
B0 7/ ShowFICO ~|/00  //ShowPIED w| Conmiimber |COM3
8001  //ShowPIC 201/ Show PICT Haiihale 115200
8002 A ShowPIC:2 @02 /) ShowPIC-2 —
8003  // ShowPIC-3 8003 /¥ ShowPIC-3
£ Shov PIC. W04 M ShowPIC Cloze Comm
!
8005 // Show PNG 805 /) Show PNG Lol Unsiria B
EBO7 Esmy .
BOOE  // Show PG BO0E /7 ShowPNGs Update Uszetinfo bin
E807 EBO7 filiClear Recivellln] {1 #4fHcih%?  SendCommand
B100 4/ Show FICs with Recpcle G100 // Show FICs with Recycle | 5
B101 /) Show PHGs wih Recycle 8101 /) Show PNGs wih Recycle
8003 8003 Closs
8200 7/ Show FIC with Transparency 8200  // Show PIC with Transparency
820/ Show PIC with Transparency 8201}/ Show PIC with Transparency
8800  // Show GIF-0Fie BB00  / Show GIF-0File Iriput Comenand List
eam 4/ Show GIF-1 File sn // Show GIF-1 File
Save Commnad List
8003 B003
DE00 4/ Poprup aFIC DEOO  //Popup aPIC Inaart Command
pam  //PopupaFIC pam /A PopupaPiC
Deelete Command
g0 80
B Dot ea - T o s
Command Diown
MR HE L
Clear Command
Start Loop
Loop Time{msf
1000

Figure 5-26: Clear Receiving Data
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5.8 Load and Update Userinfo.bin

1) after COM port is opened, click “Load UserInfo Bin", a window will pop-up, select the to be
loaded “UserInfo.bin” file in the folder, see as below:

Fie | checkSum(os |
Send J
Cormm Para
T T I, . |  Comm Number |
Baudiate: 115200
&l T 2, ik A H A iLoad UserInfo. binff) 3 #F 3 X
1-[ « UartTF.. UanTFT_CTP_Te;tI v & BB UartTFT_CTP Test I Open Comm
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Figure 5-27: Load “Userinfo.Bin"” File
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2)

Once load completed, click “Update UserInfo.bin” to update the “Userinfo.bin”, as Figure 5-28
shown; TFT panel will show as Figure 5-29 shown.

Lt Tty W 00

Tored Commare

s Compsrd Lt
e Comeraare
Thwiede Crarruard
Commared P
Lo

aul [t

Uiy Cammand

bt Loog:
Livops T i

Figure 5-28: Update “Userinfo.Bin" File

Userinfo.ini Update, Please Wait .....

Figure 5-29: “Userinfo.Bin” Updating
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3) Once update completed, TFT panel will display “Update Complete”

Userinfo.ini Update Complete |

Figure 5-30: “Userinfo.Bin” Update Complete

Note: “Userinfo.bin” is generated by “UartTFT_Tool.exe”. Detail steps please refer to Section 4.4.1.
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6. MCU Code and Flash Update
6.1 ER-TFT028A2-4-5465 Program Update

At first, download “LT Vcom GUI” from our website (www.buydisplay.com), and then extract and
generate the “LT Vcom GUI" file. Before updating the SPI Flash or MCU program of
ER-TFT028A2-4-5465 TFT Panel, the "BUSY" pin on the ER-TFT028A2-4-5465 board needs to be

pulled low to enter the “USB_Update” mode. Then use the USB cable to connect the board to the
computer, shown as below:

Figure 6-1: USB Connection

Execute update program “LT Vcom GUl.exe”, the software will automatically select
ER-TFT028A2-4-5465 port number by clicking “Open Port”, shown as below:

Confrol
OCOO0000 Lem: O IIm : :[

/ Open Port
TRy i S R

MO Code, CORIC = On

[ Erase whole flash
Flashio: |0
FlaghSpe: |0
Flash Name:

Figure 6-2: Execute LT Vcom GUl.exe E
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The software interface as below after open COM port:

- %
——=—— Main program update area. Control T/ X CHA(S
oo : . coM? ,

ML Code, CREC = o OO000000 lem: @

Input Fles Close Comm

Len (8}

Irput Fles

Boot Version: 1912180

Flash update area.

b | [.] Erame wiscle flash

Flash ID: L]
Flazh Sz |0
Flash hawme:

Figure 6-3: Main Interface

If you want to update the main program of ER-TFT028A2-4-5465's internal Flash, at first select the
program update (the area in red circle), click “Input Files”, open the program file of
ER-TFT028A2-4-5465's MCU Code:

COM7

len: 69912

I . Input Files Close Comm
Fash Code, CRC = Chr Q000000 i 0 Lipeiate ML

Tk Fles Chetk Moy CRC

Boot UVersion: 19121801

Aun Uart Applcabon

[ Erase whole flash
FashmD: |0
Flash Size: |8

Figure 6-4: Select ER-TFT028A2-4-5465 Internal MCU Program
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Click “Update MCU", then it will update MCU.

= =
Merssage Conbrod
MCU Cocle. CBC = Ow 45215051 Lem: 69332 |comz
s P ey N e WFB o C
Flash Code, CRC = (v 00000000 Lem: 0O Il Update MCLI |]
Input Fles Check Ma CRE
Timer:14:40:55 '
Erase Flash DK... i
Timer:1h:40:55 Check Fagh Cr
Program Flash.. e
Timer:1h:h0:59 Fun Lart Appbcabon
Check CRC is ON...
Timer:1h: 4059
Update MCU is DKTTIYYY (] Erase wihle flash
Flaesh Dt 1]
Flash Sire: |0
Flash Mame:
- |

Figure 6-5: ER-TFT028A2-4-5465 Internal MCU Update

The button “Check MCU CRC" allows you to check whether the imported file is consistent with the
current MCU settings, making it easy to verify the version. (The Update MCU already includes Check,
no need to check the MCU CRC):

- w
Meage Control
MO Code, CRE = 0n 48215051 len: &9932 CO7
- . - - B - -
~ | | gt Fles Clase Comm
Fiash Code, CRC = (x DOODO000 Len: O Upedate MCU
|| TP ChekMuRC |
Timer:15:18:9
Erase Flash 0OK...
Timer:15:18:9 R
Pragran Flash.. - A
Error CRC, return CRC = BXC&EBEZ127 Run Liart Applcation
Check MCU CREC is ME...
Erease mcu Flash,and return error command
UPDATE_FLASH HG, Addr : Bx0BOA7000
[ Erase whole fash
Update HCU is Fail.....
Flash B0: [}
Flash Sipe: | @
Flash MNarne:

Figure 6-6: Check If Import File Consistence With Current MCU
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After the programming is completed, you can click “Run Uart Application” to reset and run the
program, or you can power on again to reset and run the program.

— b4
Hessage Control
b de, CRC = O & e ] _GUH?
- . i -— . | - - - hw.tﬂ:'
Close Comm
Flash Code, CRC = 0w OOHG0000 Lenz @ : Lipdate MCU I
Ui Ched Mau CRC
Timer:1h:h3:39

Erase Flash OK...
Timer:1h:43:39
Program Flash..

Timer:10:03:42 | runustapcicason |
Check CRC is DK...
Timer:z1h:b3: 43

[+ Erase whols flash

Update MCU is DHRYTIIRY

FashiD: |0
Flash Spe: |0
Flash Mame:

Figure 6-7: Reset And Run Program After Updating
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6.2 ER-TFT028A2-4-5465 External Flash Update

The SPI Flash update method is similar to the update MCU program. Select the Flash file with
the .bin suffix in the Flash Programming area(the area in red circle), and then click “Update Flash”

to update. As shown below:

Control

COMT

Irput Fles

Flash Code, CRC = On D2455E4

CiUsers \HOI Deskion YLiar TFT_Flash.bin

n 6T : Upclabe MCLY
Kk s Chedk Moy CRC

Update Flash

Check Flagh Cre
R Liart Application |

BxEFWD1E
16777216

Flash D
iy |Flash Sive:
Flash Mame: |H2SO128FVU

Figure 6-8: SPI Flash Update

Click "Update Flash" to update Flash. When updating large file, choosing “Erase whole flash” to
reduce programming time. For example, erasing 16Mbit Flash will take about 30 seconds, and
32Mbit about 60 seconds. Flash CRC (Check Nor CRC checked) is automatically detected when the

update is complete. When all is done, the following figure is shown:
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=
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Figure 6-9: Update Flash Done

If updating small file, do not choosing “Erase whole flash” to reduce programming time. When
update is done, the following figure is shown:

= x
Memmage Confral
MCL Code, CRE = O 48215051 Len: 65933 ey
Wt Fies Ciose Comm
Fash Code, ORC = Ox D24556490 Len: 6738298 eyt W]
|Co e s DT Deskiog Whar tTFT_Flash.bin Tnput Files

Checi Mou CRIC

Timer:15:3:50

Start to vpdate Flash ... Flash info
End to update fFlash

Timer:15:h:3y L
Start toe get Flash crc... Fun Uart Appkcation

Check Flash CRC pass.
Timer:15:4:38

Update Flash is OKPY®RYY el Ermse whole Aash
FachiD: | OXEFAO18
Flash Sze: | TOFTT216
Flash Name: W25012BFU

Figure 6-10: Update Flash Done

Currently this tool is compatible with most Winbond's NOR Flash. You can add your own Flash
information and modify the "Flash.ini" file in the folder. At first, open the "Flash.ini" file in the same
directory of this tool using notepad.
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You can base on the format add the new Flash ID in "Flash.ini" file, as following figure:

Flarsh. i - E20E a o oy
FOHF) SRE(E) MERCLO) (V) RRRGCH)

Flash ID
Page Mum

Page 5ize Flash Model

Figure 6-12: Add New Flash ID Information on the "Flash.ini"
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Use SD Card Update SPI Flash

ER-TFT028A2-4-5465 can also update External SPI Flash with an SD card. First store the update file
"UartTFT_Flash.bin" on the root of an SD card. Note that the "BUSY" pin on the ER-TFT028A2-4-5465
module does not need to pull low. After the TFT module is power on, insert the SD card into the SD
card socket on the module. The ER-TFT028A2-4-5465 will automatically detect and then enter the

update image, as following:

5 —

Q . MADE N CHNA  Www buydisplay.com Q

Figure 6-13: Flash Update Image

After the countdown is 3 seconds, ER-TFT028A2-4-5465 will start to read the "UartTFT_Flash.bin"
data on the SD card, and begin to program the SPI Flash, as shown in the figure below, after the
program is completed, ER-TFT028A2-4-5465 It will restart automatically. Note: SD card does not
support updating ER-TFT028A2-4-5465 serial port main program.

Upating

Q . MADE N CHNA  www.buydisplay.com Q

Figure 6-14: SPI Flash Updating
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