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Introduction

This document explains how to use M3S-GUI-BUILDER (GUI Builder) and describes the included sample program
files.

GUI Builder is a tool that simplifies the creation of GUI applications for embedded devices. It can be used in
combination with Visual C# 2010 Express and Visual C++ 2010 Express from Microsoft Corporation to create and
verify the operation of the GUI design on a PC.

C language programs generated automatically by GUI Builder can also run on a variety of microcomputers (MCUSs).
This requires a separate M3S-GUI-LIB (GUI Library) designed for the MCU to be used. See the Renesas Electronics
Web site for a list of the supported MCUSs.

Target Device
PC running Microsoft Windows XP SP3
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1. Product Configuration
GUI Builder comprises the following elements.

e MB3S-GUI-BUILDER V.2.01 Release 00
e M3S-GUI-BUILDER V.2.01 Release 00 Installation Guide (this document: r20an0076€j0101_gui.pdf)
e Product number: ROMZZZZGL0020RXC

To install GUI Builder, run setup.exe. Note that it is necessary to agree to the terms of the software license agreement
during the installation process.

The following files are copied during the installation process.

Table 1.1 Product Configuration

For Windows installer.

Installer will show the GUI product agreement.

if user admits this agreement, installer will copy the GUI
file to the path below.

C:\Renesas\ an_r20an0076ej_gui_v201r00

Installer(setup.exe)

Documentation(doc)

r20an0076ej0101_gui.pdf

Introduction Guide

r20uw0069ej0101_gui.pdf

User’'s Manual

Visual C# data(mgtctl)

MGTControls.dll

Custom controls

MGTProject.zip

Custom project templates

MGTForm.zip

Custom form templates

Visual C++ data(lib)

MGT.lib, WGP16.lib, LCD.lib,
SDL.lib, SDLmain.lib
font_sample_win32.lib

Library for Visual C++

WGP16.dll, LCD.dIl, SDL.dII

DLL for Visual C++

Visual C++ header(include)

mgt.h, lcd.h, ximg.h
font_sample_mgt.h

header files

PC tools(bin)
guigen.exe GUI program generator tool
guiextract_img.exe
guicov.exe GUI test coverage measurement tool

Sample data(sample)

MAKE.bat, etc.

Visual C# project data, Visual C++ make environment

Notes: Visual C# and Visual C++ are available for download from the Microsoft Corporation Web site.

The version of the tools and the library included in this product.

Table 1.2 Versions

Tools and Library Version

Custom control (MGTControls.dll) 1.1.0.0

GUI program generation tool (guigen.exe) 1.1.1

GUI program generation tool (guiextract_img.exe) 1.00

GUI test coverage measurement tool (guicov.exe) 1.1.0

Run-time library (MGT.lib) 1.1.1
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2. Development Sequence
The GUI development sequence comprises the following steps.

o Creation of the design of the GUI elements in Visual C#

e Creation of main function and user-defined functions

e Automatic generation of C language source code from Visual C# data by using GUI program generator tool
(guigen.exe)

e Building of C language source code and PC libraries by using Visual C++

e Operation verification on PC

Prepare main function and

Design GUI elements Visual C#

user-defined function

GUI program generator tool

(guigen.exe)

i Verify operation on
L E—

C language source code Build by using Visual C++ PC
Win32 libraries
_________________________________________________________ Automated by makefile .
Figure 2.1 Development Sequence
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3. Installing the Development Environment

3.1 Installing Visual C# and Visual C++

Obtain Visual C# 2010 Express and Visual C++ 2010 from the Microsoft Corporation Web site and install them on the
PC.

http://www.microsoft.com/express/Downloads/

Installation of the following optional items may be omitted.

e Microsoft Silverlight
e Microsoft SQLServer 2008 Express Service Pack 1 (x86)

3.2 Installing the Runtime Component

Download Microsoft Visual C++ 2008 SP1 Redistributable Package (x86) from the Microsoft Corporation Web site
and install it on the PC. This package installs runtime components, not Visual C++ 2008 itself.

There may be additional DLLs that need to be installed, depending on the PC setup. Confirm which DLLs are needed
and install them in addition to the runtime components downloaded from the Microsoft Corporation Web site.

3.3 Installing Custom Controls in Visual C#

Simply installing Visual C# is not sufficient in order to use GUI Builder. It is also necessary to register custom controls
in Visual C# and to install custom project templates and custom form templates. See the GUI Builder User’s Manual for
installation instructions.
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4. Using the Sample Program

A sample program is included to illustrate the basic operation of GUI Builder and provide setting examples.

4.1 File Structure
The sample directory contains the following files.

Table 4.1 File Structure

File Name Description

main.c main function: initial settings, etc.

user.c User-defined function: program related to GUI operation

MAKE.BAT Batch file for generating the application program source code

Makefile Makefile referenced by Visual C++

SampleProject.zip Compressed archive containing Visual C# data (must be extracted before use)

In addition to the sample directory, the following relative directory paths are referenced. Do not change the directory
structure.

e bin
e include
e lib

4.2 Building the Program
Follow the steps below to generate the application program (SampleProject.exe).

e Extract the contents of SampleProject.zip (located in the sample directory) to the sample directory. Depending on
the software used to extract the contents of the archive, the directory structure may be altered. Make sure that a
directory called SampleProject is created in sample and that it contains SampleProject.suo and all the other files,
etc.

e Launch Visual Studio Command Prompt (2010) (located in Start menu > All Programs > Microsoft Visual Studio
2010 Express).

e From the command prompt, change the current directory to sample.

¢ Run make.bat.

An error will occur during the build process if any of the required files are located in a directory with a path containing
Japanese characters.

When the build process finishes successfully, the message shown in figure 4.1 is displayed, indicating that the following
files have been created (or copied).

e C language source code files (gui.out.c, gui.out.h, gui.out.img0001, ... gui.out.img0008)
e PC library files (LCD.dIl, SDL.dIl, and WGP16.dll are copied from the lib directory.)

o Intermediate generated files (*.0bj)

e Application program files (SampleProject.exe and SampleProject.exe.manifest)
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..\bin\guigen ——output . SampleProject
guigen (GUI Program Generator) Version 1.1.1
Copuright {c) 2088 - 2011 Renesas Solutions Corporation. All Rights Reserved.

reading form(s):
creating image(s):
.M\gui.out.h
.M\gui.out.c
.. Abin\guiextract_img gui.out.c
guiextract_img Yersion 1.60 {Jun 2 26011, 068:56:12)
Copyright (C) 20811 Renesas Electronics Corporation. All rights reserved.
Create gui.out.img.c ...
Successful .
COPY . .x\lib\=.d11 .
. AlibMLCD . d11
. A11ibASDL . d11
. AlibNWGP16.d11
3 filel(s) copied.
cl 7c /02 /FD /EHsc /MD /nologo /D " WIN32 " /D "NDEBUG” /D " _WINDOWS
" /D "_UNICODE™ /D "UNICODE™ /I ..\include /c gui.out.c main.c user.c

Generating Code. ..

link /SUBSYSTEM:COMSOLE /MACHINE:X86 /NOLOGO /0UT:SampleProject.exe gui.
out.obj main.obj user.obj /LIBPATH:..\lib MGT.lib font_sample_win32.1lib WGP16.11
b LCD.1ib SDL.1ib SDLmain.lib

C:\E " \sample>

Figure 4.1 Build Screen

Run the generated executable file, SampleProject.exe, to verify the operation of the GUI on the PC. Two windows are
displayed, one showing a command prompt and one showing the GUI.

To quit the application, click the x button in the upper right corner of either window.

4.3 Operation
There are two ways to manipulate the GUI on the PC.

e Mouse
e Keyboard

To manipulate the GUI with the mouse, left-click on GUI controls (buttons, etc.). Pressing multiple points at the same
time (multi-touch) and moving the contact point in the pressed state (dragging) are not supported.

To manipulate the GUI with the keyboard, use the left and right direction keys (arrow keys), the Tab key, and the SHFT
+ Tab key combination to move the focus. Then press the Enter key or the Spacebar to click the GUI control that has
the focus.

To perform a click operation, it is necessary to release the mouse button (or keyboard key) over the same control over
which it was pressed. The operation has no effect if the button (key) is released after moving the focus to a different
location.
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4.4 Changing the Design and Operation of the GUI

To make changes to the design of the GUI, double-click SampleProject.sIn, located in the SampleProject directory
created when the contents of the archive were extracted, to launch Visual C#. After making changes to the design, save
the project. It is not necessary to run the build process in Visual C#.

To make changes to the operation of the GUI, edit the user.c file. This file contains code specifying user-defined
functions, the processing that occurs when buttons are pressed, and the like. Do not edit C language source code that
was generated automatically.

After making changes, run make.bat to update SampleProject.exe, etc.

If the changes to the design or program code are not built correctly, execute the command make.bat clean from the
command prompt to delete the intermediate generated files. Then execute the make.bat command again.

5. Program Description

The configuration of the sample GUI dialog boxes (forms) is as follows.

Table 5.1 Sample Dialog Box Configuration

Dialog Box Description

main The dialog box displayed initially. The other dialog boxes are accessed from
this dialog box.

MGTLabel Dialog box related to label display and settings.

MGTButton Dialog box related to button display and settings.

MGTIlconButton Dialog box related to icon button display and settings.

MGTCheckBox Dialog box related to checkbox display and settings.

MGTListBox Dialog box related to list box display and settings.

MGTPictureBox Dialog box related to picture box display and settings.

other Dialog box for other setting items.

resource Dialog box for preparing image data. Not used for display.

See the sample C language source code for example settings for the various GUI controls.
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5.1 main
This dialog box is displayed initially.

Il S5ample Progeram

Figure 5.1 main Dialog Box

Click on one of the buttons in the center of the dialog box to access the corresponding dialog box. Changing dialog
boxes uses the OnClickGoto property, so there is no need to supply program code to implement dialog box transitions.

The logo in the lower right corner of the dialog box is implemented by setting an image as a label, and it is displayed
automatically.

5.2 MGTLabel
A label can display a character string or an image.

I Sample Proeram

Figure 5.2 Label Sample
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Click the change Label button in the center of the dialog box to change the character string of the label displayed near
the center of the dialog box. The API function mgt_set_label_text() can be used to change the character string. The
initial state (the original character string) is restored when you switch to a different dialog box.

It is possible to display an image instead of a character string by setting an image as the label’s Image property. This is
used to display an image on the main dialog box, but this image cannot be changed from within the sample program.

Click the back button in the lower right corner of the dialog box to return to the main dialog box. The back button on
each of the dialog boxes described below functions the same way, so no additional explanation is provided.

Additional Information

e ltis not possible to change the font, text color, or image from within the sample program.

e The character string may not contain newline characters.

e The character string is displayed in the upper left of the label area by default, and any portion that exceeds the
available area is not displayed.

5.3 MGTButton
You can press the buttons and specify a character string or image to be displayed on them.

Il Sample Program o ]

MGTELutton sample

s @ @©

charge color change plcture

default color back

Figure 5.3 Button Sample

Click the change color button in the lower left corner of the dialog box to change the color setting of the button. The
API function mgt_set_rdb() is used to set the color. After the setting is made, the new color takes effect when the
dialog box is redrawn. The buttons on all the dialog boxes use the same setting, and it is not possible to make different
settings for individual buttons. The setting made by the API function mgt_set_rdb() is retained until GUI Builder is
initialized or a new setting is entered. Clicking the default color button restores the original setting.

Click the change picture button in the lower center of the dialog box to change the image specified for the button. The
API function mgt_set_button_image() is used to make the setting. The initial state (the original image) is restored
when you switch to a different dialog box.

The text or image is displayed in the center of the button. If the size of the specified image differs from the available
display area, the peripheral portions are cut off or a blank border is added. The display area is four pixels smaller than
the size of the button (because two pixels at the top, bottom, left, and right edges are taken up by the button design).
When the focus is applied to the image and button, the focus color may not be visible if there is no blank border.

Additional Information

e ltis not possible to change the button character string from within the sample program.
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54 MGTIconButton

Unlike an ordinary button, an icon button displays only the specified image. In addition, any image may be specified for
the “pressed state” and “focused state.”

Il Sample Program = 0] x|

MGTI conButton sample

b el

Figure 5.4 Icon Button Sample

The Image, Imagel, and Image2 properties specify, respectively, the image in the ordinary state, the image in the
focused state, and the image in the pressed state. In like manner, the Alpha, Alphal, and Alpha2 properties specify the
alpha value (transparency) in each of the above states.

The configuration of the sample GUI IconButton is as follows.

Table 5.2 Sample IconButton Configuration

property Meaning Setting of sample(
Left Icon, Center Icon, Right Icon

Image the image in the ordinary state

ICON1.bmp
Image2 the image in the focused state

ICON2.bmp
Image3 the image in the pressed state

ICON3.bmp
Alpha the alpha value in the ordinary state 255 (nontransparent), 128, 64
Alpha2 the alpha value in the focused state 255 (nontransparent), 128, 64
Alpha3 the alpha value in the pressed state 255 (nontransparent), 128, 64

None of the setting items for this dialog box can be entered dynamically. The images and alpha values set in the design
cannot be changed from within the sample program.

In addition, it is not possible to specify transparent colors, so it is necessary to prepare icon button images in which the
peripheral portion matches the background color or background image around the button in order to create icon buttons
that are not square in shape. For example, if an image of a round button surrounded by solid black is used, the solid
black portion is displayed as well. It is therefore necessary to modify the image beforehand by painting over the black
portion of the image with a color, etc., that matches the area around the button.

Additional Information

e The Image3 and Alpha3 properties are not used.
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5.5 MGTCheckBox
A square portion indicating the checked/unchecked state and a character string are displayed.

5
MGTCheckBox sample

[ ]CheckBox

b el

Figure 5.5 Checkbox Sample

The checkbox state is read by the API function mgt_get_checkbox_value() and set by the API function
mgt_set _checkbox_value().

The checked/unchecked state is retained only while the dialog box containing the control is displayed. The initial state
(unchecked) is restored when you switch to a different dialog box.

In the sample program, the state is stored in RAM when the MGTCheckBox dialog box is closed, and the checkbox
state is restored when you return to the MGTCheckBox dialog box.

Clicking anywhere within the checkbox display area, even outside the square checkbox, toggles the checked/unchecked
state. An x mark is displayed inside the square checkbox when in the checked state.

Additional Information

e ltis not possible to change the checkbox character string.
e ltis not possible to change the character or color used to display the x mark when in the checked state.

R20AN0076EJ0101 Rev.1.01 Page 11 of 18
Jun 20, 2011 RENESAS



Renesas Microcomputer M3S-GUI-BUILDER: GUI Builder Introduction Guide

5.6 MGTListBox
Multiple characters strings are displayed in the list box area.

i xd

MGTListBox sample
. (][ LisT UP
1234567890
ab
1234567890
abe LIST DOWN

custom ListBox

default ListBox b el

Figure 5.6 Listbox Sample

The list information (character strings displayed, selection position, display start position) is managed by the user and is
specified by using the API function mgt_set_listbox_data().

The list box cannot be manipulated by clicking directly within the list box. In addition, though a vertical scroll bar may
be displayed automatically next to the list box depending on the number of display items in the list, it cannot be
manipulated by clicking it.

Portions of character strings that extend beyond the display range are not displayed, and no horizontal scroll bar is
displayed.

The list display position can be changed from within the program by clicking the LIST UP and LIST DOWN buttons
at the right of the list. The MGT_HOOK_ONPUSH event is used to trigger processing so that the buttons respond
when pushed rather than when clicked. It is also acceptable to have the MGT_HOOK_ONCLICK event trigger
processing.

Click the custom ListBox button in the lower left corner of the dialog box to change the color of the list box selection
line or the line spacing. The API function mgt_set rdb() is used to make this setting. After the setting is made, the new
color takes effect when the dialog box is redrawn. The list boxes on all the dialog boxes use the same setting, and it is
not possible to make different settings for individual list boxes. The setting is retained until GUI Builder is initialized or
a new setting is entered. Clicking the default ListBox button restores the original setting.

Additional Information

o Inthe initial state only the frame is displayed.
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5.7 MGTPictureBox
A picture box is an area in which a user-defined image can be displayed.

Il Sample Program o ]

MGTELctureBox sample

Set Ficture A
Set Fieture B b el

Figure 5.7 Picture Box Sample

The image to be displayed is specified by using the API function mgt_set_picturebox_image(). In contrast to a label,
simply setting the image in the Image property does not cause the image to be displayed.

Click the Set Picture A or Set Picture B buttons in the lower left corner of the dialog box to paste either of two
different images into the picture box. The initial state (no image) is restored when you switch to a different dialog box.

Additional Information

e Inthe initial state nothing is displayed.

e The upper left corner of the display area is used as the origin point of the display. Portions that extend beyond the
edges of the display area are not displayed.
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5.8 other
This dialog box provides examples using other API functions.

Il Sample Program o ]

Mther sample

Eeset focus

Hide object

Show ok ject

Transit

b el

Figure 5.8 Other Samples

Clicking the Reset focus button cancels the focused state. The API function mgt_reset_focus() is used to cancel the
focused state.

Clicking the Hide object button causes the Hide object button to disappear. Click the Show object button to restore it.
It is also possible to hide controls other than buttons. The API functions used are mgt_hide_control() and
mgt_show_control().

Clicking the Transit button causes SET to be displayed to the right of the button and the main dialog box to reappear
after about three seconds have elapsed. When the button’s OnClickGoto property is used, the transition between dialog
boxes occurs automatically when the Transit button is clicked. This allows the user to perform a transition
conditionally. The API function mgt_transit() is used.

5.9 resource
In this dialog box the images to be used are registered. It is not used for display.

Since the purpose is to obtain image data, controls other than buttons may be used to specify images.
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6. Notes

6.1 Creating a New Project in Visual C#
To create a new project, select MGTProject.

e ﬂ MGTProject Visual C#

Figure 6.1 Project Created by Visual C#

When the project is first saved, the save dialog box includes a Create solution directory checkbox. Make sure this is
not checked to ensure that the included sample files and directory structure remain properly matched. Allowing Visual
C# to create a solution directory will add an additional level to the directory structure, making it necessary to modify the
paths of the Makefile input files.

Mame: |NewPr0ject
Location: |O:¥Documents and Settingg¥ s = o Eimy dncumentsiﬁvisuwm ¥Projects ;l Bromsze.. |
Solution Mame: |MewPraject \ [ Cipate directory far salution:

y A

Save I Cancel |

Figure 6.2 Point to Remember when Saving Project
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6.2 Debugging the Application

The batch file make.bat, included in the sample, uses guigen.exe to perform conversion to C language source code and
handles all steps through building with Visual C++. It is not possible to debug the application in this state.

To build the application in the Visual C++ integrated development environment (IDE), select Win32 console
application and then check Empty project from the additional options in the Win32 application window.

Win32 Application Wizard - aaa ed
_—— Application Settings
Cina
Overyiew Application type: fdd common header files For:
Application Settings " windows application I Tl
f+ Console application I~ wre
i DLL

™ Stakic library

Seditional options:
'ﬁﬁitﬁi?ﬁiiiﬁiﬁéﬁéﬁ
ort symbols

¥ Erecompiled header

k5

< Previous Texh = Finish Zancel

Figure 6.3 Creating a Project in Visual C++

Next, register the necessary C language source files and libraries.

Attempting to build the application with the default settings causes the following error message to be displayed.

Microsoft Wisual G++ Runtime Library x|

@ Runtime Errar!
Program: c¥documentz and settings¥ab003650%¥my do...

R34
#fin application has made an attempt to load the G runtime library incorrect|y.
Pleaze contact the application’'s support team for more information.

Figure 6.4 Error Message
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To eliminate this error, add _ WIN32__ to the Preprocessor definition on the project properties page. The other
settings may be left at their default values.

sample Property Pages ﬂﬁl
Configuration: IHCtiVE(DEbUg) LI Platform: IHCTWE(WMSE) /\ LI Configuration Manager... |
- Common Properties Preprocessor Definitions _ WIN3Z2_WIN32;,_DEBUG;_ GONSOLE;X{Preprocessor
o Framework and References Undefine Preproceszor Definitions
= Configuration Properties Undefine &1l Preproceszor Definitions o
Generall lenore Standard Include Paths Mo
- Debugging Preprocess to a File Mo
- WC++ Directories Preprocess Suppress Line Numbers Mo
= GAGH Keep Comments Mo
- Gieneral
- Optimization

- Gode Generation

.. Language

. Precampiled Headers
- Output Files

- Browse Information
- fidvanced

- Gommand Line

- Linker
- Manifest Tool

- =ML Document Generator
[+ Browse hformation
[
[#

- Build Events
t- Custom Build Step

Preprocessor Definitions
Definez a preproceszing svmbalz for vour source file.

oK I i I A

Figure 6.5 Project Property Settings

Copy the DLL files to the same directory to which the compiled application was output, then run the application.

For information on using Visual C++, settings, etc., see the help file or Web sites related to Visual C++.
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Website and Support

Renesas Electronics Website
http://www.renesas.com/

Inquiries
http://www.renesas.com/inquiry

All trademarks and registered trademarks are the property of their respective owners.
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes on the
products covered by this manual, refer to the relevant sections of the manual. If the descriptions under General
Precautions in the Handling of MPU/MCU Products and in the body of the manual differ from each other, the
description in the body of the manual takes precedence.

1.

Handling of Unused Pins

Handle unused pins in accord with the directions given under Handling of Unused Pins in the manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation with an unused pin
in the open-circuit state, extra electromagnetic noise is induced in the vicinity of LSI, an associated shoot-
through current flows internally, and malfunctions occur due to the false recognition of the pin state as an
input signal become possible. Unused pins should be handled as described under Handling of Unused Pins in
the manual.

Processing at Power-on

The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register settings and pins are
undefined at the moment when power is supplied.

In a finished product where the reset signal is applied to the external reset pin, the states of pins
are not guaranteed from the moment when power is supplied until the reset process is completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function
are not guaranteed from the moment when power is supplied until the power reaches the level at
which resetting has been specified.

Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not access these
addresses; the correct operation of LSI is not guaranteed if they are accessed.

Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become stable.

When switching the clock signal during program execution, wait until the target clock signal has

stabilized.

— When the clock signal is generated with an external resonator (or from an external oscillator) during a reset,
ensure that the reset line is only released after full stabilization of the clock signal. Moreover, when
switching to a clock signal produced with an external resonator (or by an external oscillator) while program
execution is in progress, wait until the target clock signal is stable.

Differences between Products

Before changing from one product to another, i.e. to one with a different type number, confirm that the

change will not lead to problems.

— The characteristics of MPU/MCU in the same group but having different type numbers may differ because of
the differences in internal memory capacity and layout pattern. When changing to products of different type
numbers, implement a system-evaluation test for each of the products.




Notice

be disclosed by Renesas Electronics such as that disclosed through our website.

others.

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

use of these circuits, software, or information.

prohibited under any applicable domestic or foreign laws or regulations.

personal electronic equipment; and industrial robots.

designed for life support.

use of Renesas Electronics products beyond such specified ranges.

please evaluate the safety of the final products or system manufactured by you.

o

no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.
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(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

1. All information included in this document is current as of the date this document is issued. Such information, however, is subject to change without any prior notice. Before purchasing or using any Renesas

Electronics products listed herein, please confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to additional and different information to

2. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or
technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or

4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the

5. When exporting the products or technology described in this document, you should comply with the applicable export control laws and regulations and follow the procedures required by such laws and
regulations. You should not use Renesas Electronics products or the technology described in this document for any purpose relating to military applications or use by the military, including but not limited to

the development of weapons of mass destruction. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is

6. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

7. Renesas Electronics products are classified according to the following three quality grades: "Standard", "High Quality", and "Specific'. The recommended applications for each Renesas Electronics product
depends on the product's quality grade, as indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular application. You may not use any Renesas
Electronics product for any application categorized as "Specific" without the prior written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way liable for any damages or losses incurred by you or third parties arising from the
use of any Renesas Electronics product for an application categorized as "Specific" or for which the product is not intended where you have failed to obtain the prior written consent of Renesas Electronics.
The quality grade of each Renesas Electronics product is "Standard" unless otherwise expressly specified in a Renesas Electronics data sheets or data books, etc.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools;

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; safety equipment; and medical equipment not specifically

"Specific": Aircraft; P equipment; st ible r nuclear reactor control systems; medical equipment or systems for life support (e.g. artificial life support devices or systems), surgical
implantations, or healthcare intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.
8. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the

9. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures.

. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes

. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas Electronics.
12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

Because the evaluation of microcomputer software alone is very difficult,
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