NUVOTON M480 Series

| M480 emWin BMP

Example Code Introduction for 32-bit NuMicro® Family

Information
o This example code utilizes APl of emWin to show pictures storing
Application . .
in the internal memory on the panel.
BSP Version M480 Series BSP CMSIS V3.03.001
Hardware NuMaker-PFM-M487 V3.0 & M487 Advance Ver4.0

The information described in this document is the exclusive intellectual property of
Nuvoton Technology Corporation and shall not be reproduced without permission from Nuvoton.

Nuvoton is providing this document only for reference purposes of NuMicro microcontroller based system design.
Nuvoton assumes no responsibility for errors or omissions.

All data and specifications are subject to change without notice.

For additional information or questions, please contact: Nuvoton Technology Corporation.

www.nuvoton.com
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1 Function Description

1.1 Introduction

Nuvoton has license emWin library from Segger. It is really simple to use APl of emWin to
develop human machine interface(HMI) on the product. This example code uses M480 MCU
and utilizes APl of emWin to show pictures storing in the internal memory on the panel.
emWin can easily implement how to change pictures on the NuMaker-PFM-M487 V3.0 board.

For more information on the NuMaker-PFM-M487 board and NuMaker-M487-Advance board
platform for emWin, please visit Nuvoton website to download the User Manual document
UM_NuMaker-PFM_M487 _User_Manual and UM_NuMaker _M487_Advance User_Manual,
more detail about emWin. Please download the UM_NuMaker-emWin-M487_User_Manual:

https://www.nuvoton.com/hg/products/microcontrollers/arm-cortex-m4-mcus/User-
Manual/? locale=en&resourcePage=Y&category=&pagelndex=3

NuMaker emWin M487 Board

1.2 Principle

The mainly principle for user need to know how to use the tool of BmpCvtNuvoton that the
purpose of function is to convert pictures to bitmap, storing in the internal memory. Utilize
emWin API to show the bitmap on the panel. As before using the APl of emWin to show
picture on the panel of platform, user need to initialize emWin first then can call any emWin
API to arrive regarding emWin functions.
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1.3 Demo Result

After executed this example code, user will be seeing three pictures, changed regularly on the
panel.

f RAET =

nuvoTon
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2 Code Description

This main() function is used to initialize platform for emWin include PLL clock to 192MHz, Uart
clock, EBI, Timer and multi-function pins.

Vit
* @brief main

*

* @param[in]  None

*

* @return None

*

* @details This function is used to initialize platform for emWin
*/

void main(void)

{
/* Init System, IP clock and multi-function I/0 */
_SYS_Init();

/* Init UART to 115200-8nl for print message */
UART_Open(UARTO, 115200);

/* Enable Timeré clock and select Timer® clock source */
CLK_EnableModuleClock(TMRO_MODULE);
CLK_SetModuleClock(TMRO_MODULE, CLK_CLKSEL1_TMROSEL_HXT, @);

/* Initial Timer@ to periodic mode with 1006Hz */
TIMER_Open(TIMER®, TIMER_PERIODIC_MODE, 1000);

/* Enable Timer@ interrupt */
TIMER_EnableInt(TIMER®);
NVIC_SetPriority(TMRO_IRQn, 1);
NVIC_EnableIRQ(TMR®_IRQn);

/* Start Timere */
TIMER_Start(TIMER®);

/* Start application */
GUI_Main();

while(1);
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This GUI_Main () function is used to emWin API to show pictures. First, GUI_Init() function is
initialized for setting regarding emWin configuration and display driver link and emWin
initialization in GUI_Main () function. Second, the background color of display is used to
GUI_SetBkColor function then refresh panel need to use GUI_Clear() function.

/**
* @brief SendRecData, prepare the record data for next ISO transfer.
* @param None.
* @retval None.
*/
extern GUI_CONST_STORAGE GUI_BITMAP bmNuvoTon_320x240 3;
extern GUI_CONST_STORAGE GUI_BITMAP bmNuvoTon_320x240 4;
extern GUI_CONST_STORAGE GUI_BITMAP bmNuvoTon_320x240 5;
void GUI_Main(void)
{
GUI_Init();
GUI_SetBkColor(GUI_BLACK);
while (1)
{
GUI_DrawBitmap(&bmNuvoTon_320x240 3,0 ,0);
GUI_Delay(500);
GUI_DrawBitmap(&bmNuvoTon_320x240 4,0 ,0);
GUI_Delay(500);
GUI_DrawBitmap(&bmNuvoTon_320x240 5,0 ,0);
GUI_Delay(500);

GUI_DrawBitmap()

Description

Draws a bitmap image at a specified position in the current window.

Prototype

vold GUI_DrawBitmap(const GUI_BITMAP * pBM, int =, int v);
Parameter Description

PBM Pointer to the bitmap to display.

x ¥-position of the upper left corner of the bitmap in the display.

3 ¥-position of the upper left corner of the bitmap in the display.
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User need to open the tool of BmpCvtNuvoton to converter for emWin. The tool is at the

M480 BSP like below path:

>ws (C:) > Nuvoton > BSP Library »

M480_

> ThirdParty > emWin > Tool

A
Name

BmpCvtNuvoton.exe

Date modified Type

2018/6/22 =5 09... Application

Size

390 KB

User have two ways to import pictures. You can drag the picture to the window of the tool or

click file of tool bar to choose file location

File Edit View Image Options

Bitmap Cenverter (Muveton) for emWin V548 - Ne file -

Help

a

*

Open...

JAVE AS ...

1 C\Roy
2 C:A\Roy
3 C\Roy
4 C:\Roy
5 C:\Roy

If the picture’s size is too big to show whole picture in the screen, you must use scale to

adjust picture’s size.

Resolution: 10 Transparency...

Colors: R( Convert to >

Zoom: 1.1 z

Transparent — Dither to 2
Flip >
Rotate >
Invert >
Shrink >
Reduce Colors >

B Bitmap Converter (Nuvoton) for emWin V5.48 - C:\Roy\100_=... —
File Edit View Image Options Help

Ready
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If the picture’s size need to proportionate to adjust, you must tick the option of keep

proportion.
B Bitmap Converter (Muvoton) for emWin V5.48 - C:\Roy'\100 — O >

File Edit View Image Options Help
Resolution: 1024 * 768

Colors: RGB
Zoom: 1.0*
Transparent —

Scale Image

Original Size: 1024 » 758

width:  [320 @ Pixels
Height: |24|:|  Percent

[+ Keep Proportions:

QE. I Cancel

JREE dy ) ~

If user make sure the picture’s size is right, then need to save as the picture, converting

bitmap.
First, click “File” to save as the picture.

E Bitmap Converter (Nuvoton) for emWin V5.48 - C:\f

File Edit View Image Options Help
Open...

1 C:\Roy
2 C:\Roy

2 A DA
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Second, the file t

= O

Save bitmap file

Save'n:]
*
Quick access

Desktop

Na

(|
Libraries

W

This PC

&

Network

~ e®EcrE-

Date modified

Bitmap

me Type

No items match your search.

Graphics interchange format (" gif)
Portable Network Graphics (*.png)

M480 Series

pe need to choose “A bitmap file” for generating a c file finally.
B8 Bitmap Converter (1 on) for emWin V5.48 Roy\100 [ .

File Edit View Image Options Help |

The converter type should be choose High color 565, then click OK. A C file will be generated

at the picture path.

File Edit View

Resolution:
Colors:

Zoom: 1.0
Transparent —

E_. A VUNYEINE WU UL . - Ll R

V548 - C:\Roy\100 O

Image Options Help

J20* 240
RGB

x

Format specification

Select format:

12bpp (Md4d_16),
High color (555)

High color (565), compressed
High color (565), red and blue swapped, compressed

Do

Tiue colar 24bpp
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3 Software and Hardware Environment

® Software Environment

B BSP version

€ M480 Series BSP CMSIS V3.03.001

B |DE version
€ Keil uVersion 5.26

® Hardware Environment

B Circuit components

€ NuMaker-PFM-M487 V3.0 board

€ M487 Advance Ver4.0

B Diagram

The below diagram is to show how to connect LCD module with M487 including EBI interface

for communication, determination data or command by RS pin, module reset by RST pin,

backlight control by BL pin and two ADC pin for measuring x and y coordinate °

M487

EBI

EBI

PH3
PB6

PB7

PH4
(ADC) PB8

(ADC) PB9
PH5

NNk

DBO ~ DB15
WR
RD

RS
rsT LCD Module

BL (QVGA: 240x320)

XL (Driver: 1L19341)

YU

XR
YD
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4 Directory Information

r—7 EC_M480_emWin_SimpleDemo_BMP_V1.00

7~ Library Sample code header and source files
~ CMSIS Cortex® Microcontroller Software Interface Standard
(CMSIS) by Arm® Corp.
7~ Device CMSIS compliant device header file
7~ StdDriver All peripheral driver header and source files

r—~ SampleCode
7~ ExampleCode  Source file of example code
r~ ThirdParty

7 emWin emWin is designed to provide an efficient, processor-
and display controller-independent graphical user
interface for any application that operates with a
graphical display.
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5 How to Execute Example Code?

1. Browsing into sample code folder by Directory Information (section 4) and double click

emWin_SimpleDemo.uvproj.
2. Enter Keil compile mode

a. Build

b. Download

c. Start/Stop debug session
3. Enter debug mode

a. Run
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6 Revision History

Date Revision Description

Jul. 18, 2019 1.00 1. Initially issued.
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Important Notice
Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property damage.
Such applications are deemed, “Insecure Usage”.
Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic energy
control instruments, airplane or spaceship instruments, the control or operation of dynamic, brake or
safety systems designed for vehicular use, traffic signal instruments, all types of safety devices, and
other applications intended to support or sustain life.
All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay claims to
Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the damages and liabilities
thus incurred by Nuvoton.

Flease note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners.

Jul. 18, 2019 Page 13 of 13 Rev 1.00



