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1. Introduction

This section introduces the hardware configuration and the debugging tools.

1.1 Hardware configuration

Cortex-M3
Nandflash

SDRAM

1-1 Diagram of hardware configuration

1.2 Debugging tools

|USB (To download images during R&D and debugging)|

SD card (Offline images download
during production)

Power supply

Serial port line
(To connect with PC for debugging)

Adaptor
board for
debugging

1-2 Diagram of debugging tools
YU DU AMSON ELECTRONICS CO.,LTD.
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2. General Information

Product Parameters

Model

AMU-800480-050HT-B

Series

Basic

Core processor

Cortex-M3 + High-speed FPGA, dual core processor

Operating system

None, operation upon power-on

AMSON configure command set (Parts can be upgraded to be

Protocol compatible with MODBUS/ Mitsubishi/ DGUS)
Size 5.0 inch

Resolution 800x480

Memory space 1Gbit

Font library

Built-in 10MB font library, including ASCIl, GBK, GB2312,
UNICODE libraries with various dot matrices. User-definable
display font.

Image storage

Store various images. Maximally 137 pieces of full-screen
images.

Color

16.7M color, 24-bit RGB

Voltage

5V (error+0.2V)

Communication
interface

RS232/TTL (232 level by default)

Connector specification

XH2.54-8P

Image download

Support USB/ SD card/ UART, USB for R&D, SD download for
production.

External keyboard

Support external expansion 4*4 matrix keyboard (No welding
by default)

Real-time clock (RTC)

Support countdown, timer, year-month-day display

Active area (mm)

W x H =108.00 x 64.80

Dimension (mm)

WX HXxT=143.70 x 81.00 x 15.85

fg:;‘gﬁ[gr for  master | \isyal TFT®

AV input Not supported
Audio Not supported
Video Not supported
Ethernet Not supported
Wi-Fi Not supported
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Core competitiveness

Learning cycle

Get familiarized with development environment within 30
minutes, complete human-machine interaction design within
3 days.

Program debugging

The master comput er Il ntegrates “vir
without need for hardware connection. It is directly bound
with Keil IDE for debugging.

Startup time

Operation upon power-on, no system loading time

Configuration control

Various configuration controls are available, including button,
text, pull-down menu, progress bar, sliding block, instrument,
animation, QR code, curve, data record and circular progress
bar.

System keyboard

Built-in virtual figure and character keyboard, Chinese and
English input method, user-definable keyboard.

Data record

Data record can be sent to SD card.

Remote upgrade

User host upgrades screen firmware or project images
remotely

Information push

Some models support cloud push video or advertisement
display or communication display of mobile APP and screen

Layer technique

The system has multiple built-in display layers to provide
higher switching speed

Multilingual function

More than 10 languages can be preset upon delivery.
Languages can be switched with one key, no need of multiple
art designs.

Logical operation

The master computer has a built-in MiniC compiler which
supports C-language logical operation (only supported by
MODBUS protocol version.) It is supported by Lua script
compiler (all series.)

Reliability

The product passes the tests of high and low temperature,
ESD, group pulse and radiation by industrial standards.

Life cycle

Traditional brand processors are adopted, so there will not be
supply shortage for years.

YU DU AMSON ELECTRONICS CO.,LTD.
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Touch panel
Touch panel type Resistive
Mode Single-point
Transmittance 80%
LCD display
Display type TFT LCD
Backlight tube LED
Brightness (cd/m?) 150
Backlight life (h) 20000
Contrast 500:1
View Angle (L/R/T/B) 70/70/50/70

Environment and certificate

Operation temp.

-20 to 70¢

Storage temp.

-30 to 80¢

Vibration test

Frequency: 10Hz~55Hz~10Hz
Amplitude: 1.5MM
X, Y, Z direction for total 3 hours

ESD test

Voltage: +8KV,R: 3 3 €C:Q50PF, Air Mode, 10times

High & low temp. test

Operation: 70°C+2°C x 96 hours
Operation: -20°C+2°C x 96 hours
Storage: 80°C+2°C x 96 hours
Storage: -30°C+2°C x 96 hours

YU DU AMSON ELECTRONICS CO.,LTD. Page 7 of 14
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3. Reliability Test

A series of reliability tests have been conducted before the mass production of all AMSON
serial port screens, including high and low temperatures, ESD, group pulses, radiation, lifetime
of touch panel, and so on, so as to ensure the product quality.

ESD test

% ; A Uoe
High and low temperature feaen oo,
Reliability testing device B Ceue
.
¢ o Ab‘:
t t._ o
¢

Radiation test

Group pulse test

Touch life test

3-1 Testing devices

YU DU AMSON ELECTRONICS CO.,LTD. Page 8 of 14
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4. Product Dimension
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5. Product Definition
AMU - 800480 - 050 HT- B
AMSON
UART
TFT-LCD
Module
Resolution
300480: 800x480
Size
050: 5.0 inch
LCD Series

T: Resisitive touch panel
P: Capacitive touch panel
_: Without touch panel

A-Z

A: Commercial

B: Basic

C: Economic

D: loT

E: Nano Series Industrial
F-Z: Custom

YU DU AMSON ELECTRONICS CO.,LTD. Page 10 of 14
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6. Product Structure

The industrial serial port screen launched by YU DU AMSON ELECTRONICS Co., Ltd. is a
display terminal integrating TFT display driver, storage of images and fonts library, GUI
operation, RTC display and various configuration controls. User& microcontroller can display
texts, images and curves by sending and receiving the corresponding serial port commands.

The system processor adopts dual-core design of Cortex-M3 + high-speed FPGA. ARM is
used for protocol parsing and image download, while FPGA is used for reading of NAND Flash
images and the display control of TFT. The internal structure is shown in Figure 6.1.

Real time clock 474 matrix
keyboard

CORTEX-M3
(72MH2)

External
control set

communication
port

USB protocol |
parsing

(Device)

usB

FPGA
(450MH2)

SDRAM controller

TFT control
Read NAND

TFTLCD

NANDFLASH 1 Gbit
Text library, image,
configuration, data

6-1 Internal structure of basic serial port screen.

The major advantages of dual-core structure of Cortex-M3 + FPGA are:
(1) FPGA is a programmable logic device with high dominant frequency and internal parallel

processing of commands.

(2) It& easy to drive TFT with resolution under 1440*900 with a fast refresh rate.

(3) No operating system at all, only hardware drive. It operates upon power-on.

(4) With 24/ 365 uninterruptible power supply, it works stably without waste and redundant files.
(5) The core parts are conventional, so there wona be supply shortage for over 10 years.

When there® no command received, Cortex-M3 is idle basically, and all heavy-load data
reading and display refresh are completed by FPGA alone. This structure ensures the
robustness and the interference immunity of the system to some extent. Since a parallel
processing mechanism is executed in FPGA, the data reading of NAND Flash, the writing of
SDRAM and output of RGB are all completed in 1 clock pulse, which accelerates the image

updating.

YU DU AMSON ELECTRONICS CO.,LTD.
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With a 4.7K-byte command cache inside the device, the user host can send multiple
commands continuously and exit the serial port program without waiting. The operation is simple,
and the quantity of program codes is greatly reduced.

7. Development Software

VisualTFT is a serial port development and debugging software, embedded with the very first
fvirtual serial port screenosimulator in China. User creates a new project and uploads the
Images, then configures the buttons and other controls on each screen. After the simulation is
correct, download the whole project to the serial port screen. The software interface is shown in
Figure 7-1.

‘E‘/\u-o.o.nun
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7-1 Main interface of VisuaITF'I;M N

User can complete the complex human-machine interaction design within 30 minutes by
only 3 steps.

(1)  Prepare the materials for design.

Design the images for startup, text background, button icon and prompt box, etc.

(2)  Conduct the image edit, control configuration and image download by VisualTFT.

Firstly, use the master computer VisualTFT to conduct the interface typesetting of

pre-designed images and control configuration, then run the simulation and download the

whole project to the internal memory of serial port screen via USB/ SD/ UART/ U-disk/ Wi-Fi

(depending on the hardware configuration of different models.) PC software assigns a

unique ID number to every screen, image and control in the project.

(3) User® microcontroller monitors and sends the corresponding serial port commands to

control the display.

After the project is downloaded to the screen, when a button is pressed on the screen, user

MCU serial port will receive the ID information or coordinate value of the button uploaded by

the screen. By parsing the ID number, user can get the image position and function of the

current button. In this way, user can control relevant actions of peripherals and the image

update.

For non-touch products, user& microcontroller doesnd need to monitor the information

uploaded by the button ID, it only needs to send relevant commands for image switching, text

and image display.

YU DU AMSON ELECTRONICS CO.,LTD. Page 12 of 14
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7.1 What is Virtual Serial Port Screen?

fVirtual Serial Port Screenois the very first serial port screen simulator in China. After the
VisualTFT software is installed in master computer, it operates right away. The simulation result
of virtual serial port screen is the same as the real serial port screen. Therefore, there® no need
to purchase hardware during the evaluation stage. It intercommunicates through RS232 serial
port of the microcontroller, and the information of button control can be uploaded upon click, as
shown in Figure 7-2. Once developer passes the debugging, there® no need to debug the real
hardware.

7-2 Online debugging of serial port of microcontroller and fvirtual serial port screeno

7.2 Binding Debugging of Keil and Virtual Serial Port Screen

To further enhance the development efficiency, user can bind Debug debugging with fvirtual
serial port screenovia Keil development. During single-step debugging of the program, all
running results can be presented on the fvirtual serial port screeng which greatly saves the
developing time, as shown in Figure 7-3. When the project interface is changed, user doesnd
need to download the image again to the serial port, and the preliminary evaluation of all items
can be conducted based on the PC.
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7-3 Binding debugging of Keil development and virtual serial port screen.

Debugging of virtual serial port screen requires the support of Keil software. During
debugging, it is necessary to list SxIN by entering dirvtreg at the command serial port
(According to different microcontroller, x may represent 0, 1 and 2.) If it is listed, it represents

YU DU AMSON ELECTRONICS CO.,LTD. Page 13 of 14
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that Keil has virtualized the serial port of the microcontroller to the register, and then it can be
used.

8. Development File

To complete the product development more quickly, beginner needs to download and read
fDevelopment Kit and AMSON Serial Port Instruction Seta

For more technical details, please e-mail us at: sunlike8@ms17.hinet.net
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