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1. Hardware Introduction / TE#E

1.1 Hardware Introduction / #4585
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2. Product Application Diagram / F=g&afFH

2.1 Chip-set Introduction / E&ENE

UART YS-88 is an efficient Serial Uart TFT Panel controller. Its internal combination of
XINBAI'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 2 O RiZ#ISH HRELE S T 32bit MCU R TFT B MRS MZO5RHE, B
8 eEM R RM Vart, USBEOEW, iLFHHEMCUEZTEENESHERZNBERREITFT
B ABERELTFTIRGIEE (Driver) , [RT B 32UMCUZ4M, REPEHEIREER IR, PIP
(Picture-in-Picture) . JLIERSEEINEE, REBREATFTERNE, REEMCULEERE
R ENEE, YS-88MCUXFFHTFT BRa##=x, oJLIE3207240 (QVGA) F1280*1024 (
SXGA) , ERREN#F 16/18bits BYRGBHEZ O,

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 XINBAI'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.

E RS 32 MCU SR TaliX 72MHz, &8 64KbytesFlash, 8KbytesSRAM, & T 124t
Uart, USB R [EW, g —LEREMAAIN, PWMRE INT g0, XEFROBITLURER T
BIOE O, MATRIZERSAHENERYR, SARE 128MbERAE, TUXEHENEER
F1bit FI2KMEIZEBEE18bits W262KHEER. THERZE/ATLESIE, XIFER. B
B H%. HE. =/AF. B, BERERSEINE, RNARNEFERINES ZE (BTE) BT
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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". T S OFEFHFHUSBEOEH, oJLABUSBEOXNMCURE#% O EEF <SP
Flashift TEUIEEH, BSEFARIAE,
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2.1 The Frame of Serial Uart Interface Panel / TNV & O RHNE4HZEE

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.

TWEROREETFTERER EMN EMCURTFTIRFIZS, ZMCU R FZEKIZE EMIXFRKI S
O (Vart) f5¢, AGKERXYENFNESERNHBRHEHNE, TEEIRLHOMCUREE
AT EBHNBERFEREREEZNER, RKTFTIVEORXIRERRE—TIELFIZEM.

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:

TFTIVSHEORN EREER BT RS232FHORKEN, WRERFSTFTIWEORFNE
B RiE (~30cmP) , A ERHEMCU M Varti B A\ O B ##%2ILT7688 & O F L& Vartii
H@m AD, WTEREE:
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Figurei-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:
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Figure 1-5: Connection Diagram-MCU-RS232

Before using a TFT panel needs to be developed by computer develop software, XinBai
provides (UartTFT_Tool.exe) and (UI_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.

EERSORZAILAEZEALUNKSEHMALRY, ERAAIRETENESRFS

(UartTFT_Tool.exe) K EIX Ul 454528 (Ul_Editor.exe) ®h L&, WEE T LSRR
TWEOFRH#TRERERDENFLR, LUNRHEALANSBERZINELR. XF. hEEFER
FFEBINKE, FAEWMRIEL SPIFlash 2R 2548 BintE 5 R E| SPIFlash I, #AGiE1d USB# Uart
(RS232)M=HI & TV E OF# TR, LHMEMTFTRERBENATEHRKIE.,
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Wigh Prrformance Lt 11T Controlies
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PR« W W« TR - @R
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Figure 1-6: Schematic Diagram Of Developed By Using  XinBai’s Develop
Tools
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4. Interface Definition / EOENX

4.1 Connect Interface Definition / JBIZECOEN

PIN/ FFS | Definition/ X Functional Description / I B iR
1 +5.0V Module +5.0V input / SO0 FSVHELEBEHEA
5 +3.3V Module +3.0V input / B OREIVHEE A (FIESVHE, Xk
: 3.3V{He)
3 TX UART(TTL) TX single / S8 0 &S (TTL)
4 RX UART(TTL) RX single / BB OWIES(TTL)
5 PWMOT UART update 10, connect to GND when updating / & O R F+
B 0,AREODRNESLILEOZEZEGND
6 GND Power ground / B3 A%

4.2 USB Interface Definition / USBIEOENX

PIN/ FFS | Definition/ X Functional Description / I BE iR
1 +5.0V USB +5.0V input/ BB O0FFUSB SVEERIA
2 DM USB DATA-
3 DP USB DATA+
4 GND Power ground / USB{t B3 £ #%
5 GND Power ground / USB{tt 83 2 #%
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5. Product Technical Parameters / F=RE RS

5.1 Product Parameters / F=RZS#

MCU Chip-Set | /O ES 32 ARM MCU 32 UL RS
Protocol type | thil(3EE UART/TTL UART/TTLASIES &
Size R~ 5.0 inch 5.0 <F
Resolution g E 800*480 800*480
Storage Space | FE=IE 16Mbit $m,’¢:1§Mb|t(j(/J\EI1ﬁ,a§j(§
5 1GBit)
Built-in vector font, edge gﬁ{%;ﬁiﬁf ,Eiﬂ;%ﬁ%ﬁﬁfi
i aliaci ; S{EM@MANEPE ASCH, GBK
Font li anti-aliasing processing,
ont library FE including any size bitmap ASCII, | ~
GBK, GB2312.
GB2312, =
Support JPEG, PNG (half
through/full through)
compression, support arbitrary | < JPEG. PNG (¥iE/£iE)
size image E 48, XBFEEXNBREHE,
Photo storage | BIFFf% storage, support image T BEEE. K. HINEID
rotation, zoom, zoom and other | B, B FESHLLAE, WESLE
functions. The image 25,
compression ratio is different,
this value will float up and
down;
color B 65K, 16Bit RGB 65K &, 16 {iZRGB
voltage BE 5.0V /3.3V 5.0V /3.3V
Power Back Light Power ON: 3.5W; R _ el
consumption | 2F Back Light Power off: 1.6W  FBJt&s=: 3.5W; X&H: 1.6W
Communicatio | . "
e st BHEO RS232/TTL(Default TTL) RS232/TTL(HE ™ BIATTL)
Interface — v
Specification BEONB PH2.5-6P nfE:PH2.5-6P
Images =
download BRTH UAR UAR
= EI N T . = T o . &~
IR
PC software BoE EHEBE | YS_UI_Editor_V3.0 YS_UI_Editor_V3.0

5.2 LCD Display parameters / LCDE R~FEE&#

LCD type ERasER 5.0 inch display TFT 5.0 RE SRR
Back light EXTE LED LED
brightness (cd/m?) EE (cd/m?) 250 250

-15 -




Back light life time (h) | E¥¢XT&d (h) | >20,000 >20,000
contrast X E 4001 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 / fiiiREIRZS ¥

Touch panel type: ;i §iak-JiH RTP / CTP EBRARIER / BEAIERE
Touch Way: A= Single,touch BN, BEftE
Light Transmittance: BV 80% 80% A £
Touch Times IR IR ¥ 1,000,000 times BH 100 ARbAE
5.4 Product application characteristics / 7= & M A%
10 minutes to get familiar with 10 SERFLKE, 1 =R
. . the development  environment, 1 AN HIST '
Learning cycle | FJAM | yay  to complete the man-machine gl
interaction design
The host computer is integrated with pyieEm T EHlE0R", £ =
Program BEE® | a "virtual serial  port  screen, E?&ﬁﬁ; -
debugging which  requires no hardware ’
connection.
Start-up time | /E&)E$jE  Power on the run, no system load time | FeaBliEfT, KRN E
Has buttons, text, drop-down menu, ISR, SN, RIS SHES.
. ] progress bar, slider, instrument, sz \ FE. e
Sg::rlgluratlon A | animation, two-dimensional code, curve gé;{;\ﬁggwgﬁ%ﬁgﬁa ke, B
circular progress bar and other configuration
controls
Support screen engineering L RETREEL. B4, BF
Online upgrade | E&H 4K picture, firmware, user MCU MCU BEH7E4 USBF R
firmware online USB upgrade
Layer EEEA System built-in multiple display RZRANBESNETEE, {RERE
technology = layers, switching faster i
The products ‘have passed the =g i 5417\l 7 ) B EIR .
reliability o industry standard  high and  low ggp_ BE BB AD 43 51 &3
temperature, ESD, group pulse and
radiation tests
Life time S EH | Instock R e T RN

5.5 Environmental testing and certification / RIESLIE S5IAIE

operating = oA . o 20 ~ o
temperature THFRE 20~ +70°C 20~ +70°%C
Storage temperature | FERE -30 ~ +80°C -30 ~ +80°C
) ) __ 10 to 25Hz(X,Y,Z direction 10 to 25Hz(X,Y,Z A1a 2G 30 9
Vibration test BIWE | 5530 )
. Air=x8KV, Contact=x4KV (F#
S = = — ! —_
ESD Test ESD Mlif | Air=+8KV, Contact=+4KV S RBED)
High and low = EE T The experimental | 51858 BF:60°C+3°C 72H/-
temperature test =i im 2 temperature:60°C+3°C 10°C +3°C 72H; SLK5EE:50°C
+

-16 -



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

3°C,90%+3% RH 72H

certification

IAE

ROHS .
Class-B)

CE (EMIEN55022

ROHS . CE JAE ( EMI £
2%:EN55022 ClassB #5 &)

5.6 Customized development service / E&HIFERS

For free when the order

—XMEET 300PCS &[E, o

Customized fee | EHIEA > 300PCS 0 2
Can customize arallel ___ PNV .
_Com;nunication ERED bus, RS485 and P other \EIE%IJ#H)E'\Z)’%\ RS485% 4@
interface external communication &0
interface
Customize PCB size and
L thickness, add board-level F=4| PCB R~TEE. HltREH
hardware circuit | B user circuit, select the P EEIEE TFT Rk
specified TFT brand
According  to the user
N product custom special 1R A7 & EHFHRIE LR
customization TRERE instructions or controls,| { BEBEPFEBE
reduce the user
development difficulty
Can provide graphic design - 5 .
Design service %IHE% and prOdUCt structure EI*;E{#\:H_;%I&F oo éﬁ*@lﬁ‘d’
design services AR5
Customized to meet all
others HE REEH, HERP—RXK

user needs

-17 -




6. Reliability Test Conditions and Methods / TJSE{SC10ME

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:

BORES—RIIN O EELNIE: SR, ESD, ik, 18 5, iR % o5 T, 18 4R~ &
G &, 80 T B Fr 7

"
] )
. ‘ ;
b3
- =
!
g
X
.

FEBATEN
BEEEWIER
e St s
m “fea
B (-]
B2EN
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7. PC Software (English Part)

7.1 Ul_Editor introduction
Ul_Editor.exe is a visual Ul compiler provided by XinBai. 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 UI_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 UI_Editor consists of various buttons and screen frame, as shown below:

B Leewtog Sevsinonchoion LITE |08 Rdidor W3 3 35 GHIZD0H AorSE TR Caieg o

TFT BORBET R
High Performance Uart TFT Controlier

BRSO o B - IR « K8

EEEEEERE

Ry 0w 150 e x

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:

Display text with images
2. h Image

3. B Button

4, GIF

5. Display numbers graphically
6. Display text with font library
7. QR code

.
8. __I Tabulation

-20




9. Arc

i)
11. ‘l" SeekBar
1J0@
12. [ ] Rectangle . Rounded rectangle. Circle. Ellipse

Tt
£ X [ABZ®
13, =— Straight line . Triangle . Quadrangle . Pentagon .

Cylinder . Quadrangle prism

10. Progress bar

14. Pointer

15. , I 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

UN_Edor VZ_3_36_NE2Z2018_forNET862_Diebug

EE R

[:3..1] Clata (0] ] LE_Edior IN_Ecbor W2 _3_ 20 DZ22015_forNETAGZ_Debug

oy d— ERERGE
PirLs sm— ] R R

PROIECT —rs g L e
SERIRCE . _;I‘EH{LEH"‘T{#FE

EonsaleControbdll =~ S AR TR IS {2
Cenucled ontral pds

= dulaultsm i
HenkTrackfarl beary.di

HimkTrackfarlirary.dLoanfig

HenbTrackarlbvany. pdb

Hrixlodnrasesinrb.dl

Hrielalors s o pedi

hricShapesCLyaLib Al

hricthapesClawlib pok

HinieSladenC ornrned Litdl

HnicS e ormincd Lt padb

iteeisharpdil

= itextsharpod

& 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.

@® COMMANDEFILE is for project document
@ PICFILE is for the compiled image files
@ SRCPIC is for the original images
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7 | DB 22 2019-14_35_26
3] R wH
T iE88 » Data([x) » levetop » Ul Editer » U Editor V2_3 26 0B222019 forNET452 Debug * PROJECT » 0822 2019-14 35 25

BINFILE  — BIN Y (TR

COMMANOFILE — | I 4 T AT e

PICFILE Wm— e o g g

SRCPIC — S e e v

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.

COMMAMNDFRLE

=m  H#E =

levetop & ULE ditor |Il_l:l'_l.d.'ur_'l..'d_-"i_.-_":_l'\lﬂr'ezlill'|_I'r>er H-:_:.E‘_'_'Irl'ulnq PROJECT 0g 22 2019-14 3% 26 COMMANDHLE

Command Defines. dat f H i !

¢ | LCDMnformationing 158y A Hiz | [ #FFa18

r' main_ontrolFiles.xml 1

= mainTreeView.xoml

LR

Figure4: Ul_Editor Reload Project File
7.2 Use Ul_Editor to design flow

The following figure is a detailed flowchart developed with UI_Editor. Users can also
download Ul_Editor demo (It7688__ui__editor_demo.rar) from XinBai.. comto 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.

XinBai's TFT Panel development demo board suite includes SPI Flash programmer,
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Figure 5: Design flow using UI_Editor
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8. Packing Method / %A=,

8.1 Packing Method / &85 =
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3. 1 Lot Packoge
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8.2 Packing Label / F=Rir&
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