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1. Hardware Introduction / T/
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1.2 Debug Tool / AR T E

LT Veom_GUI V2.2
Message

Mcu code,CRC = 0x3c3b343c Len: 58520

Pzn 68.1.200/ 1R MItlt1/2.8/YES-268A/MCU/YS-268A 2.4 MCU_{#+RTP_320240_20220718.bin |
Flash code.CRC = 0X0 Len: 0

|,r,r1 92.168.1.200/H0F _BHE/ UGBS/ 1024600//1E/BINFILE/UartTFT_Flash.bin |

= X
Control
COoM1 ~
I —
Input File Open Comm
Update MCU
Check Mcu CRC
LT7688 enter flash mode
Upedlate Flash
Flash Infe
Check Flash CRC
Run Uart Application
Exit
[] Erase whaele flash
[] LT7688 NandFlash
Flash ID: |:|
T
Flash Name: l:l
0%
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2. Product Application Diagram / 7= N &

2.1 Chip-set Introduction / FZ&HFNH

UART YS-88 is an efficient Serial Uart TFT Panel controller. Its internal combination of
YES-DISPLAY's 32bit MCU and TFT graphics accelerator (YS-88 driver). 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 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. The YS-88 driver supports TFT display resolution from
320*240 (QVGA) to 1280*1024 (SXGA), and the display supports 16/18bits of RGB interface.

UART YS-88 & LI Bl Fr H A 3845 & 7 32bit MCU % TFT BT I 28 (4% 0o 48K, 32 Y
Ihae 25t Uart. USB 8 @, k3320t MCU i 1t 4 &) 146 2wk e 2 2 f 2 B oR 1) TFT BRI
W ZRALEEZS TFT IRBN4E (Driver), &7 HHF 32 A MCU 24k, PN BRI 42 14 IR ik . PIP

(Picture-in-Picture). JUMTEITELEEIIRE, BEHEIRF TFT BIRak%, MFEK MCU A3 KR &

IRPTAE RIS TA], YS—=88 MCU SZH7H TFT B 7r #3, AT LA 320%240 (QVGA) F1] 1280%1024 (SXGA),
BoRBEMZFF 16/18bits [ RGB #2111,

The internal 32-bit MCU frequency of YS-88 can reach 72MHz, with 64Kbytes Flash and
8Kbytes SRAM. In addition to providing Uart, USB serial port communication, but also provide
some analog input AIN, PWM and INT interrupt interface, these interfaces can also be set up as
normal I/O interface. The YS-88 has built-in 128Mb display memory to achieve multi-layered and
high-resolution display, which can support color ranging from 2 gray scales per pixel of 1bit to
262K colors of up to 18bits per pixel. YS-88 also has a built-in geometric drawing engine, which
supports drawing points, lines, curves, ellipses, triangles, rectangles, rounded rectangles and
other functions. At the same time, the built-in hardware graphics acceleration engine (BTE)
provides graphics operations such as display rotation, image mirrorizing, picture-in-picture and
transparent display of graphics. If with Yes-Display's upper and lower computer software can play
its display efficiency, and do not need to upgrade MCU for TFT panel. YS-88 powerful display
function is very suitable for the use of TFT panel on electronic products, or the original use of
monochrome panel and want to upgrade the product, such as a variety of intelligent appliances,
motor vehicle dashboard, multi-functional transaction machine, industrial control, electronic
instruments, medical equipment, human-machine interface, testing equipment and other products.
The following is the application block diagram of YS-88.

O AR 32 7 MCU AT AT ik 72MHz, #45 64Kbytes Flash. 8Kbytes SRAM, & 1 #24t Uart.
USB H @R, PR —SeB4 N AIN. PWM A INT HrbrEe 1, e 1t n DA B i 08 10 42
H, TN TIERIZ R PR RO, SR W 128Ub BnAfE, TBASCREMEHE R 1bit
) 2 K B k% & 18bits Y 262K Hith BoR. O N E L2 K513, SCRrms . Mk, m
ek, Wl =M. IR, ARSI, RN REGEIEIN®E S % (BTE) #7141 drd
R B, B Rese . Efgs . mhE (PIP/FRIEE) M EITRIREGEW BRE IR,

-6-
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AAlE B ANV S RE AR R ACR, AN T TRT BRI T+ MCU. 58 KK 7 2
REIE & & I AEA TFT-LCD BT HL 17 dh b, B S A o ¢ B i ARLHEAT TR 7 it % 30U e
FHL FNLELCGREE. ZIREHSHL. ozl By 0es. By ieg . ANUERD . Kl g 55
dio I Bl R BT BRI

L AIN.PWM, || SPI

GPIO Flash

32Bit MCU TFT Controller
< Uartlff > SPI
Mcu Q <jzsmlr
(LAIf) <:
USB I/F
{} AIN, PWM, INT {}
1/0 SPI Flash
Figure 1: Application Block Diagram
| SystemBoad @0 | — ey
H T
Usrt [THRX) i {3::5’
MCU Uart TFT LCD == -
Controller

Falage Il LrmmyIh et

LCD Module

Figure 2-2: Application Block Diagram
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Uart EIIIIEI— ‘ i
TRy ° e e 4 !
i [T - i
MCU Uart TFT LCD s s |
Controller L e~ ’ - :
: . . I_ %.I w \ s | i
: — - E on _-'_-_. Dte et :
{Upgrade) ! Flash l :
: LCD Module

Figure 2-3: Application Block Diagram

The serial Uart TFT panel of YS-88 also supports the data update of the internal core main
program of YS-88 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".

Tk e 536 SRR USB 432 VS8, Al LA USB 432 6 MCU P & 4% 0 1R /7 82 SPT Flash
TR, WSETTR].
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2.1 The Frame of Serial Uart Interface Panel / T MV & [ 5 )8R {4044

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) com
mand, then based on the defined commands to show images or animations, remote moth
erboard MCU don't need to write complex applications for showing images.

Tl A 1 BRAAE TRT S bibe Ejin B MCU & TRT #1188, 1% MCU f1t ST SG R A% SR i H 11
(Uart) 484, SRJERHEXLLE AP 4 £ Bon th B R B s, efE EA R MCU AR ZN T
ZHIE R Bon RS Z MR, R TRT Tk & 11 BR s br_b it o2& —Fh e 2 BF 1 4244

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 sho
wn in the following diagram:

TET Tl e T 580 F- 45 3 22 7 RS232 #2 MRIE W,  an SR E 4505 TET Tolk a8 115 1R 55
IRIE (T30em ), AT LK 5 MCU (¥ Uart $i 4 H BLHE S LT7688 & 1 B L1 Uart it
AH, 1 BRI

Eed B
_____ )
MU = =
e P
ol i
Lol e ==
by g pessal fesee= }.. TH &=y e
GND | || GND @ . 1 I
-

- — —— — -~

Figurel-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:

U SR IR B ze PR S SR, R TR SN b RS232 IR RN ., FEDA R S & 1
1) RS232 B 1C 45 /R

EIEM

MACL

5P232 3p232 \ 4
] .' |'. oo i, | ’
—] — mqmmme| o] (| R — e f e
- — i (=) f— |l TX - s o
GHD |- | ®|HD . ' \
ou L I

—— e — A
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Figure 1-5: Connection Diagram-MCU-RS232

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.

LE A8 B bR 2 A 2 A0 EEH B A LA O K, A A m SR AL 7B OO S e R A

(UartTFT Tool.exe) K KWL UI Zwfggs (UL Editor. exe) PR EATHLERA:, P& AR AT DLEAS T
ok & B BFHEAT B X BN DIRERITT R, BRIV AT IT A 2o AT BRI B s S0, B AE(E B
FEAE Bin K, FFR E WL AUZEIS SPI Flash e 2844 Bin f#kesk 2 SPI Flash ), 8551 USB #% Uart
(RS232) Az il e Tolk f F1GEBEAT AN, sl A8 TET 5 S5 o3 1) i ) i 390 5604

U7 e dl

TFT BOMEME R

High e ¥ Ligrt TFT £

1. BT Ui S (Ul Editorexo)

FRER-EF«TH-RE

2 BT ERER (UariToolyexe)

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

-10 -
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3. Outline Dimensions / F=&4 R~

1 2 4 5 [ 6
” :m ARHHIAAHAER
° AR BARES
A ; 2
Il A
HE A A
- w000 COM/RS232
< 3l o
R USB | M
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2. m_m?\a\u_n»M&uHO 3mm V1o BT

Unmarked tolerance is 0. 3mm
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4. Interface Definition / 30 E X

4.1 Connect Interface Definition / JERIZELOE X

PIN/ 5 | Definition / 5 X Functional Description / ThEEHEIA
1 +5. 0V Module +5.0V input / £ 15 5V L H A
) 3.3V Module +3.0V input/ £ 157 3V it B4 N (B ik 5V e, ik
' 3.3V fLH)
3 TX UART(TTL) TX single / & H1 &K {55 (TTL)
4 RX UART(TTL) RX single / & FitfE 5 (TTL)
. —— UART update 10, connect to GND when updating / £ 171 7 2%
P 11, T2 57 I 7K Bz 182 58 GND
6 GND Power ground / i Hi 171 f%

4.2 USB Interface Definition / USB 1 E X

PIN/ 5 | Definition / X Functional Description / ThEEEiA
1 +5. OV USB +5.0V input / & 15 USB 5V fit B4 A
2 DM USB DATA-
3 DP USB DATA+
4 GND Power ground / USB {3k ., /1 ¢
5 GND Power ground / USB & ., 1 ¢

-14 -
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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~F 5.0 inch 5.0 ~F
Resolution PR 800*480 800%480
i . PR - 16Mbit (K /NAT ik, B K 3C
Storage Space | FfiEZ|H] 16Mbit F 1GBit)
Built-in vector font, edge W%%E?% ’;ﬂ%h%‘ﬂﬂ\@’
; anti-aliasing processing, including BEAEFTIR/D AR ASCITL GBK.
Font library TR oo
any size bitmap ASCII, GBK, GB2312.
GB2312, 2
Support JPEG, PNG (half
through/full through) compression,
support arbitrary size image SCRF JPEGL PNG 3%/ 438D [
storage, support image rotation, | A, SCRHMERER/NEI A, SCFF
Photo storage | B/ #74 zoom, zoom and other functions. | & leis. ok, 4i/NEThgs. &
The image compression ratiois | g L4 b ANE, MAHS EFiEE:
different, this value will float up
and down;
color Bt 65K, 16Bit RGB 65K ff, 16 fii RGB
voltage GRS 5.0V /3.3V 5.0V /3.3V
Power Back Light Power ON: 3.5W; Al e NN
; L Ju: 3. oW : 1.
consumption | ¥ Back Light Power off: 1.6W OEksE: 3,50 Kipt: 1.6
Communicatio | ,=. -
L
n interface BREO RS232/TTL(Default TTL) RS232/TTL (Hi ) BRI\ TTL)
Interface o _
Specification B O #A% PH2.5-6P FrifE : PH2. 5-6P
Images
download Bl UAR UAR
A+ f7] 2 < 22l BR ey
IR
PC software EE ML A | YS_UI_Editor_V3.0 YS UI Editor V3.0

5.2 LCD Display parameters /| LCDEE /R RS 3

LCD type SRR 5.0 inch display TFT 5. 0 <7 ¥ 2 B
Back light TITE LED LED
brightness (cd/m?) = (cd/m) 250 250

-15 -
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Back light life time (h)| FX/T% 4 (h) | >20,000 >20, 000
contrast L E 400:1 400:1
View Angle (L/R/T/B) | #&f (L/R/T/B) | 70/70/60/70 70/70/60/70

5.3 Touch Panel Parameters /| = HiRSE

Touch panel type: fb i KA . RTP / CTP FPH AR B BE / HLAS g BF
Touch Way: fadss 7 Single, touch FALS L YE Sl

Light Transmittance: BHE: 80% 80%LA

Touch Times fb 2 R B 1,000, 000 times L 100 XL E

5.4 Product application characteristics / 7= & R % =

10 minutes to get familiar with the
development environment, 1 day to

10 5P BRI, 1 REK

; 1 IHLAE ¥t
Learning cycle | 5] A complete the man-machine interaction
design
Proaram The host computer is integrated with a FAHIER T “EEDR”, T
deb?.l in R | "vitual serial port screen", which| B,
9ging requires no hardware connection.
Start-up time | J53)iIA] | Power on the run, no system load time | _EHEEAT, TERSINER A
Has buttons, text, drop-down menu, progress i+, A, e, HHE%.
: . bar, slider, instrument, animation, ygH, {yF. Zhim. g, thek
Conf t i X ) THES ~ D A, BHZRS
c::trlglu ration | sas# ¢ | two-dimensional code, curve, circular progressi g, st s 4% 4% . 4 A 2 1
bar and other configuration controls
Support screen engineering picture,| 5 TEKR A B4, HP
Online upgrade| &A% | firmware, user MCU firmware online| \cu [ 74 USB F+2%
USB upgrade
Layer B R System built-in multiple display layers,| &4 HNEZ M EREE, UHkEE
technology switching faster R
The products have passed the industry| 7= % 3438 i 47 b bk v 1) B G IE
reliability G35 standard high and low temperature, ESD. Bk A0SR 5205
ESD, group pulse and radiation tests
Life time AR | In stock Fratfaoe it it, At

5.5 Environmental testing and certification / 5325 5iAiF

operating 5 DAt 7O OVt T\
temperature THERE 20~+70°C 20~+70°C
Storage temperature | 7Zf5EE -30~+80°C -30~+80C
. . E yAN
Vibration test &2k 10 to 25Hz(X,Y,Z direction 2G| 10 to 25Hz(X,Y,Z J7la 2G 30 4
30) B
. . Air==48KV, Contact=x4KV (¢
ESD Test ESD M Air=28KV, Contact=+t4KV _ o
es AE A ontac Hibs, TR )
High and low IR R The experimental SE% iR & :60°C £3°C 72H/-10°C
temperature test = temperature:60°C+3°C +3°C 72H; SEIGWEE :50°C +

-16 -
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72H/-10°C+3°C  72H ; The| 3°C, 90%+3% RH 72H
humidity:50°C+3°C,90%+3%

RH 72H
e ‘s ROHS . CE (EMIEN55022 ROHS . CE Ak iF ( EMI %%
certification Wit Class-B) 2% - EN55022 ClassB R
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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:
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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:
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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- Xr . . .
1. Display text with images
2. B Image
3. E Button
4. i GIF
it
5 LN Display numbers graphically

¥
6. Display text with font library
s
7. e QR code
=
8. ~_1 Tabulation
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9. Q Arc

10. Progress bar

11. "I SeekBar

0@ o N
12. Rectangle. Rounded rectangle. Circle. Ellipse
i
¢ R[AGT®
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
#w @B
> UteSlE > Data (D) » levetop > Ul_Editor > UI_Editor V2_2_26 08222019 _forNET462_Debug vl | e
O - et e Kk »
= = 1=
FONT h—q_gﬁﬁygt%%ﬂ STt
Picrile. G [E] S EAATFIEBE S o=
PROJECT e 721 ﬁg % st
F
zielilies &"\ e {87 g%a: d Sttt
i ¢ [*] consoleControl.d Eﬁﬁ%u%w&{q:;@ RIFEFErRE R 13 KB
2 A || consolecontrol.pdb 2019/7/9 2:09 p 30 KB
2| default.xml 2018/5/25 8:54 XM 5 KB
“] HenkTrackBarLibrary.dll 2019/8/22 16:40 MRS R 64 KB
|| HenkTrackBarLibrary.dll.config 2019/8/22 16:37 CONFIG 32 1KB
|| HenkTrackBarLibrary.pdb 2019/8/22 16:40 176 KB
1] HnkColorSelectorLib.dll 2019/8/22 16:40 32 KB
L] HnkColorSelectorLib.pdb 2019/8/22 16:40 46 KB
J hnkShapesClassLib.dll 2019/8/22 16:40 121 KB
L1 hnkShapesClassLib.pdb 2019/8/22 16:40 226 KB
[%] HnkSliderControlLib.dll 2019/8/22 16:40 14 KB
|| HnksSliderControlLib.pdb 2019/8/22 16:40 26 KB
1] itextsharp.dil 2018/1/22 18:40 3,976 KB
w £ itextsharp.xml 2018/1/22 18:40 XML 308 3,094 KB v
14

2. UI_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.

COMMANDEFILE is for project document
PICFILE is for the compiled image files
SRCPIC is for the original images
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o B f20E8 2em Sl
piNFiLe  Gmm— BINSFEIOLfE 2019/8/22 16:46 Sk
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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.

= | COMMANDEFILE

szl H= =5
. B
BiR Ep B il
|| command_Define2.dat 2019/8/23 14:54 DAT 3244
+ | LCDInformation.ini 2019/8/27 14:03 [T—gsza—1
|2 mainControlFilesxaml | 2019/8/22 14:35 XML 328
£ mainTreeView.xml 2019/8/22 14:35 XML 3R
TAEfFEF

« levetop > Ul Editor > Ul Editor V2 3 26 08222013 forNET462 Debug > PROJECT > |08 22 2019-14 35 26 } COMMANDFILE

F
3KB
2K8  TiR{R7FATIE)
283 KB
5 KB

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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8. Packing Method / 135 &

8.1 Packing Method / .3 5=,

4. Plastic Bag

P Label

. (Left&Right)

6. Carton Box (Left&Right)

Product information Label

Product information Label
(Left&Right)

8. 2 Packing Label | =52

TBD
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