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1. Hardware Introduction

1.1 Hardware Introduction
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2. Product Application Diagram

2.1 Chip-set Introduction
UART chip-set

of YES-DISPLAY's 32bit MCU and TFT graphics accelerator, The main function is to provide
Uart, USB serial port communication, so that the upper computer MCU can easily display
the content to the TFT panel to the TFT driver through simple command. In addition, the

is an efficient Serial Uart TFT Panel controller. Its internal combination

internal hardware also provides graphics acceleration, PIP (picture-in-picture), geometric

graphics drawing and other functions, which can improve TFT display efficiency and reduce

the time spent by MCU in processing graphics display.
resolution 320240 (QVGA) , and the display supports 8bits Mcu / SPI

The CPU supports TFT display
interface.
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Figure 1-1: Application Block Diagram
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Figure 1-2: Applications — 1
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Figure 1-3: Applications — 2

The serial Uart TFT panel of YS7688 also supports the data update of the internal core
main program of YS7688 or SPI Flash through the USB interface. Please refer to the schematic
diagram and Chapter 6 of the AP note.

The "TFT Panel" that mentioned below in this application note are means "Serial Uart

TFT Panel".

2.1 The Frame of Serial Uart Interface Panel

Serial Uart interface panel is added MCU and TFT controller on the TFT display module, the
MCU is responsible for receiving from the remote mainboard interface port (Uart) command, then
based on the defined commands to show images or animations, remote motherboard MCU don't
need to write complex applications for showing images.

TFT Panel and remote MCU mainly communicate through RS232 or RS485 interface. If the
distance between the remote MCU and TFT Panel is very close (~30cm), the Uart output and
input of the remote MCU can be directly connected to the TFT panel, as shown in the following
diagram:

Main Board
_____ LT7688 Uart TFT Panel

MCU

LT76gs ||| (Y
VDD VDD | ' ‘
_’q— TX | e | e 2 RX 17 B Temperature
RX|@€[-———\ \-——-- TX +—] owen .
GND GND . - I ‘ I

>

Figure 1-4: Connection Diagram - 1

In order to guarantee the communication effect over a long distance, the special driver
chip of RS232 or RS485 is usually needed. As shown in the following diagram:

-6-
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Figure 1-5: Connection Diagram - 2

Before using a TFT panel needs to be developed by computer develop software,
Yes-Display provides (UartTFT_Tool.exe) and (Ul_Editor.exe), both develop tools are for
PC/NB on Windows environment, and can set up and develop TFT panel separately. When
developing with them, Bin files will be generated for images, texts, animations and other
information. Developers must burn Bin files into SPI Flash through SPI Flash programmer.
Then through USB to Uart (RS232) to simulate the display screen of TFT panel. That is to

do the early verification of TFT panel display screen.

1. X VI {REREE (V! Editor.exe)

2. IYNARIERE (VartTools.exe)

LT268 TROR

METTIT SORAENTK

R

Uart TFT Controller

BB oEifeo IR oWE

Figure 1-6: Schematic Diagram Of Developed By Using Yes-Display’s Develop

Tools

The develop tool generates commands based on the order and manner in which the

-7-

images appear. The simulation mentioned above is to replace the remote master control
with a computer to send out commands, allowing developers to do early verification on the
develop tools. If the instructions send by the develop tools can be displayed on the TFT
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panel and achieve the desired effect of the developer, then the remote host will eventually
implant these instructions in its MCU program and send corresponding commands when it
wants to display images. Figure 1-7 below is the schematic diagram of connection between
the main control board and the TFT Panel:

TakasRE

PR TFIT SOREMER
Uart TFT Controlier

hif® o life ITiE o

Figure 1-7: Connection Between Remote Main Control Board And TFT Panel

UartTFT_Tool has a fixed command for each display action. For example, 80h is the
command to display images, UartTFT_Tool will number the images and produce Bin files for
all the pictures, text, animation and other information after compiling. Developers will Bin file
after burn in the SPI Flash, when the computer is sent out 80h, 00h, then TFT panel will
show the first image; sent out 80h. 01h will display the second image. When the commands
from UartTFT_Tool can achieve the desired effect on the serial panel, the remote master
can be connected to the TFT panel. When the remote MCU program sends 80h, 00h,
1Bh(CRC1), 98h(CRC2), the serial panel will display the first image, and send back
messages 80h, 00h(execution completed), 1Bh(CRC1), 98h(CRC2) to the remote host to
confirm the completion of the entire command, as shown below:

Main Board
LT7688 Uart TFT Panel

Mcu - i

Progres Br-1. —

LT7668

Speed
i = -‘\\
80h. 00h. 1Bh. 98h | routes | | )
VDD VDD | \; :
POWER ') ; h

Temposane
TX «— e

GND o Lk \WI

/ \
o u
Vehags Level Strongth Level

+— RX
GND

80h. 00h. 1Bh. 98h

Figure 1-8: Command Protocol - 1
When the remote MCU program sends 80h, 01h, 1Bh(CRC1), 98h(CRC2), the serial panel

-8-
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will display the second image, and send back messages 80h, 0Oh(execution completed),

1Bh(CRC1), 98h(CRC2) to the remote host to confirm the completion of the entire command, as
shown below:

Main Board
. LT7688 Uart TFT Panel
MCU Fah Spaed Rorcord Tabla
(77663 | | M Y
80h. 01h. OBh. B%h P
VDD VDD (LTI _
= RX|@ == -SS --------- TX POWER \:' : v N IMM
GND GND . & R ‘
80h. 00h. 1Bh. 9%h A~ I
ON L
Voltage Level trength Level /
>

Figure 1-9: Command Protocol - 2

Tip: in order to ensure that the data transmission between remote control and TFT panel is
correct, the remote control MCU program sent out orders need to add 1 Byte starting code
(fixed Oxaa), 2 Byte CRC code, 4 Byte ending code (fixed OxE4, 0x1B, 0, 0x11, OxEE).
When the TFT Panel receives the message or completes the command, it will send back the
message to the MCU of the remote host. For the protocol table of command between the
remote host and the TFT Panel, please refer to Section 2.2 below in the AP note. Refer to
Section 2.3 later in the AP note for the generation of 2-byte CRC.

The TFT Panel can also be used to update the internal core main program of YS7688

or SPI Flash with USB. Please refer to the schematic diagram in the next Section and
Chapter 6 of the AP note.
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4. Interface Definition

4.1 Connect Interface Definition

PIN Definition Functional Description
1 +5.0V Module +5.0V input
2 +3.3V Module +3.0V input
3 TX UART(TTL) TX single
4 RX UART(TTL) RX single
5 BUSY UART update 10, connect to GND when updating
6 GND Power ground

4.2 USB Interface Definition

PIN Definition Functional Description
1 +5.0V USB +5.0V input
2 D- USB DATA-
3 D+ USB DATA+
4 GND Power ground
5 GND Power ground

-11 -
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5. Product Technical Parameters /| F=aH RS

5.1 Product Parameters /| F=aS#

MCU Chip-Set | #Z0AabFE 2% 32 ARM MCU 32 PR AL B S
Protocol type | #hHil3# UART/TTL UART/TTL 475454 4E
Size R~ 2.4 inch 2.4~F
Resolution IHE 240%320 240%320
Storage Space | fZf% =[] 8Mbit 8Mbit
Built-in vector font, edge W%%E?% ’;ﬂ%h%‘ﬂﬂ\@’
Font library e anti-aliasing processing, including | & & FEfIA /N £iFF ASCTIT. GBK.
any size bitmap ASCII, GBK, GB2312,
GB2312, E3
Support JPEG, PNG (half
through/full through) compression,
support arbitrary size image SCRF JPEG. PNG 3%/ 42D T
storage, support image rotation, | 4, SCHRHERR/INE 76k, SR
Photo storage | B/ 77k zoom, zoom and other functions. e, ok i INEThRE,
The image compression ratio is PR AR, e F R Es:
different, this value will float up
and down;
color Bt 65K, 16Bit RGB 65K 4, 16 fii RGB
voltage GRS 5.0V /3.3V 5.0V /3.3V
Power Back Light Power ON: 3.5W; D, L N
: L Ju: 3. oW : 1.
eoraAiEn | L Back Light Power off: 1.6W HOEHRGE: 3.5% KK 1.6
Communicatio | .=. L
L
h interface HWEN RS232/TTL(Default TTL) RS232/TTL (t) EKIA TTL)
Interface s _
Specification BOHE PH2.54-6P FifE : PH2. 54-6P
Images -
download Bl R UAR UAR
RTC SRR SE (RTC) | — —
PC software EE AL A | YS_UI_Editor V3.0 YS UI Editor V3.0

5.2 LCD Display parameters / LCD:E 7~ RS $

LCD type BREERA 2.4 inch display TFT 2. 4 ~FWA R bf
Back light BT & LED LED

brightness (cd/m?) =E (cd/m) 220 220

Back light life time (h)| F XTI %4 (h) | >20,000 >20, 000

contrast St E 400:1 400:1

-12 -
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View Angle (L/R/T/B) | #&f (L/R/T/B) | 70/70/60/70 70/70/60/70
5.3 Touch Panel Parameters / filiZHER S
Touch panel type: e yiR RTP FL BEL A 45 o7
Touch Way: fihdz 5 R - -
Light Transmittance: EHE: - -
Touch Times fi 323 R K - _

5.4 Product application characteristics / 7= & N 4% /=

10 minutes to get familiar with thel 10 /8B RIFRIFEE, 1 KERK
- v, < development environment, 1 day tol AWL% H ¥t
Learning cycle | I/ complete the man-machine interaction
design
Proaram The host computer is integrated with a FAAER T “BIIE LR, L
deb?; in REE | "vitual serial port screen", which| bRl
9ging requires no hardware connection.
Start-up time | JE3i}A] | Power on the run, no system load time | LHEEIEAT, TRGNEN A
Has buttons, text, drop-down menu, progress {40, SCAS. NhSgs., g%,
. : bar, slider, instrument, animation, ¥, 143, . —4Eg. phek.
g::tf:g;l ration AR | two-dimensional code, curve, Gircular Progress fi; i fir 4 45 & i 45
bar and other configuration controls
Support screen engineering picture,| S REE TER A B4, HP
Online upgrade| f£4&F% | firmware, user MCU firmware online| \cu [f{:7E4E USB F+4%
USB upgrade
Layer EE A System built-in multiple display layers,| 24N EZ AN BREE, Uik E
technology switching faster TR
The products have passed the industry| 7= i 44738 i 47 b A% v 1 B G L
reliability AT EEHE standard high and low temperature, pSp. 7 ik A4 G 20052
ESD, group pulse and radiation tests
Life time AR | In stock Fretfa g ik, At

5.5 Environmental testing and certification / 525 5iAiF

operatin S o .
te":nperaf’ure THERE | -20~+70C ~20~+70°C
Storage temperature | 7ZfEEE -30~+80°C -30~+80C
Vibration test B :1))8 to 25Hz(X,Y,Z direction 2G| 10 to 25Hz (X, Y, Z Jj[a] 2G 30 7
) )
. . _ Air==%8KV, Contact==%4KV (¥ #L
ESD Test ESD ik Air=t8KV, Contact=t4KV Sekn . T )
The experimental
. temperature:60°C+3°C LI YR :60°C £3°C 72H/-10°C
{*;,?,';:;‘L}fg” test BREMR | 72H/-10C+3°C  72H Thel £3°C 72H; S2ERIEFE :50°C +
humidity:50°C+3°C,90%%3% 3°C,90%+3% RH 72H
RH 72H

-13 -
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e s ROHS . CE (EMI:EN55022| ROHS . CE A iE ( EMI 4§
certification DuE Class-B) 20 :EN55022 ClassB i)

5.6 Customized development service /| &l KRS

For free when the order >

—UCHEZT 300PCS & [, AT ik

i I
Customized fee | 5E#il% A 300PCS o
... Can customize parallel bus, —rozu s 4= o4 At 3
_Communlcatlon EREEO RS485 and other external FIERIIFAT B2 RS485 SHPd
interface L O
communication interface
Customize PCB size and
. thickness, add board-level userl &l PCB R~FEEE. Wbk H
hardware circuit | fE{FH2% circuit, select the specified TFT| FH S, EHIEE TFT &E
brand
According to the user product
. . . o vl = 4 v A 5t by
o . custom special instructions on HR#E FH 5= b e il Rk 4R 4 B4
A P e RE controls, reduce the user {4, F&RH PR MEE
development difficulty
Can provide graphic design and Sy = RSV SRYR
Design service | X TLHR% product  structure  design %E{“@}#%I&#m LR
services 77
others B Customized to meet all user el W — bk

needs

-14 -
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6. Reliability Test Conditions and Methods / ] £& 44 S2 56 il

The serial port screen has undergone a series of reliability tests: high and low temperature,ESD,
pulse, radiation, touch life, etc., to ensure product quality, as shown in the following figure:

B R0 — R 90 B A] SE PRSI - S {IGIR, ESD, Jhkr, SR A, Al A ar S5, A OR 7
ai T, 40K B R

|
)
1 N

-

MEBEAEM

NESENEN

P, Ty -
m “EFea
—_
#EM
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7. PC Software(English Part)

7.1 Ul_Editor introduction
Ul_Editor.exe is a visual Ul compiler provided by Yes-Display. Its function is to package images,
text, configuration data and other information to be used by the Ul to generate BIN files according to
customer requirements. Customers can use Ul_Editor to make Ul easily and quickly.
Notice: UI_Editor is written in the environment of Microsoft.net Framework 4.6.2, so the computer
system must be installed with Microsoft.net Framework 4.6.2 to work properly.
The interface for Ul_Editor consists of various buttons and screen frame, as shown below:

reicsnducicr-LT

25 MLINNG fodRTHD Debaug a

ZAGRS e 4 | Bl o e B o JiEE i ‘N §

CiEe

TFT BOREHT R

High Performance Uart TFT Controller

F& « K « [Ef » TIE - @8

T ELLEELLL

K =0 W &0 w150 W W

All Ul design is completed in the screen frame, and users choose different functions to realize
the design according to their needs. The detailed functions of the various function keys are as

follows:

T- X . . .

1. Display text with images

o I Image

3. E Button

4. # GIF
it

5 L& Display numbers graphically
2

6. Display text with font library
s

7. e QR code

|
8. _J Tabulation

-16 -
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9. Q Arc

10. Progress bar

11. "I SeekBar

A0 @ o e
12. Rectangle. Rounded rectangle. Circle. Ellipse

i
i\l GlEL
13, =—= L .?‘ Straight line . Triangle . Quadrangle . Pentagon .

Cylinder. Quadrangle prism

14 ' Pointer

15. H 0 Undo. Redo (

When there is no operation

There are several folders in the same folder as the Ul_Editor.exe, and their functions are shown below.

FONT is for The font library needed to be used

PICFILE is for the images needed to be used

PROJECT is for backup the project files for each Save and Build

SOURCE is for audio and cursor Bin files

Ul_Editor V2_3 26 08222019 _forNET462_Debug
H= =5

¢ " IR skl

onr — PRI,

1 AE

41

picriLe e 2] S SXAA RN SR
e TRESHER R
B e, ggﬁujﬁﬁgwgqtp% T

> UtEEf > Data (D:) > levetop > Ul_Editor > UI_Editor V2_2_26_08222019_forNET462_Debug

E=id)

it

Scis=

V2 A |_] consoleControl.pdb P
- #! defaultxml 2018/5/25 8:54 XM
“] HenkTrackBarLibrary.dll 2019/8/22 16:40 MRS R
|| HenkTrackBarLibrary.dll.config 2019/8/22 16:37 CONFIG 32
|| HenkTrackBarLibrary.pdb 2019/8/22 16:40
1] HnkColorSelectorLib.dll 2019/8/22 16:40
L] HnkColorSelectorLib.pdb 2019/8/22 16:40
J hnkShapesClassLib.dll 2019/8/22 16:40
|1 hnkShapesClassLib.pdb 2019/8/22 16:40
[%] HnksliderControlLib.dll 2019/8/22 16:40
|| HnksSliderControlLib.pdb 2019/8/22 16:40
1] itextsharp.dil 2018/1/22 18:40
v £ itextsharp.xml 2018/1/22 18:40 XML 2

v O | ==

Fih Z

13 KB
30 KB
5KB
64 KB
1KB
176 KB
32KB
46 KB
121 KB
226 KB
14 KB
26 KB
3,976 KB
3,094 KB v

2: Ul_Editor Folder
There are several folders in the PROJECT folder, and their action is shown below.

® BINFILE is contains the compiled BIN file, and the UserInfo and UartTFT_Flash that need to

be burned are stored here.

® COMMANDFILE is for project document

® PICFILE is for the compiled image files

® SRCPIC is for the original images

-17 -
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= | 08 22 2019-14 35 26
=il H= ==

* 1 » ItkEEAE > Data (D:) » levetop » Ul Editor » Ul_Editor V2_3 26 08222019 _forNET462_Debug » PROJECT » 08 22 2019-14 35 26

~

EFR =R A E-=ie) Fh
BINFILE G BINSZIHE 5 2019/8/22 16:46 Wit
COMMANDFILE €m— T 72 A 2019/8/23 14:54 itk
PICFILE m— {52 =) P70 {5l 2019/8/22 16:46 STt
SRCPIC < — oo ; 2019/8/22 16:46 prg e
AR BTl S i

Figure 3: PROJECT folder
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.

=  COMMANDFILE

Em HE  EE

. 1 | <« levetop > Ul Editor > UI Editor V2 3 26 08222019 forNET462 Debug > PROJECT »[08 22 2019-14 35 26 } COMMANDFILE

-~
BHR (=cia il 255 FIP
| | Command_Define2.dat 2019/8/23 14:54 DAT 324% 3 KB
| LCDInformation.ini 2019/8/27 14:03 BiSisE 2 KB TiE{F=rda
|® mainControlFiles.xml | 2019/8/22 14:35 XML 37# 283 KB
£ mainTreeView.xml 2019/8/22 14:35 XML 3285 5 KB
TREfF S

Figure4: Ul_Editor Reload Project File

7.2 Use Ul_Editor to design flow

The following figure is a detailed flowchart developed with Ul_Editor. Users can also download
Ul_Editor demo (It7688_ui_editor_demao.rar) from Yes-Display.com to understand the development mode
more quickly. At the same time, it is recommended that the user first prepare the material according to the
required function and TFT panel size. Because these images, GIF files, font library, audio files are stored
in SPI Flash, the amount of data are not small. SPI Flash takes a long time to burn, so try to avoid
repeatedly burning UartTFT_Flash.bin during development, so as not to delay the development progress.
Yes-Display's TFT Panel development demo board suite includes SPI Flash programmer, which can be
downloaded from Yes-Display.com
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Figure 5: Design flow using Ul_Editor
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