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Notice

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 sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

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 others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou 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 use of these circuits, software, or information.

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. 'Y ou 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 prohibited
under any applicable domestic or foreign laws or regulations.

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.

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 el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy 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 use of Renesas Electronics products beyond such specified ranges.

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. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

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 no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

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.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




1RENESAS APPLICATION NOTE

H8S/2456

GUI Application to Control QVGA LCD and Touch Screen
Using EXDMAC and A/D Converter Based on H8S/2456

Introduction

This application note describes a GUI Application for controlling a Qv GA LCD and touch screen by using the
EXDMAC and A/D converter of a H85/2454, H85/2456, H85/2426 or H8S/2424 product.

Target Device
H8S/2456, H8S/2426, H8S/2454, H8S/2424

Contents
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H8S/2456
GUI Application to Control QVGA LCD and Touch Screen
| zE N ESAS Using EXDMAC and A/D Converter Based on H8S/2456
1. Overview
It is ableto design H85/2456 software for Display and Touch screen by using GUI Tools running on PC site.

The GUI tool has the following features:

(1) By using the form designer function on Visual Studio, WY SIWY G design as shown in Figure 1 is capable on the
GUI screen.

(2) Itisableto generate C source program from display form made by Visua Studio.

(3) It can be confirmed the status by building the generated program on PC as shown in Figure 2.

(4) Once operation has been confirmed on the PC, porting the program simply requires rebuilding it for the target
processor (see Figure 3).

B2 Demo - Microsoft Visual C# 2005 Express Edition |:]|E|®
File Edit ‘Wiew Project  Build Debug Data  Tools  Window  Community  Help

HiE-Edd X s m =N ®

e & 2| T eh | = E]| ER TET

X- Home.cs [besign]_ w 3 | Solution Explorer - Demo v o x

g = & Demo s

|- |=d| Properties
1~ 3] References
i bin

[H- [ Resources

= j Home.cs

£
2
[+
E?
2
2

0 O Errars _ﬁU ‘Warnings | || i) 0 Messages [ j MusicPlayer.cs
% MusicPlayer.Designer.cs. orig
L File Line Calurmn Project: #- [Z] Phone.cs
% Phone.Designer.cs.orig
2 < L2 i - [=] Phota0l.cs v
Ready

Figure 1 Design Example of GUI Screen

Figure 2 Status of Confirming Designed Form on PC
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H8S/2456
GUI Application to Control QVGA LCD and Touch Screen
Using EXDMAC and A/D Converter Based on H8S/2456
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Figure 3 Confirmation of Software Running on Targeting Board
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H8S/2456

GUI Application to Control QVGA LCD and Touch Screen
| z E N ESAS Using EXDMAC and A/D Converter Based on H8S/2456

2.

Installation of PC Tools

WY SIWY G on GUI screen and GUI program generation tool (guigen) automatically generate C source programs. To
confirm the operation after building those programs, the following tool software on PC must be installed.

Install "Visual C# 2005 Express Edition" and "Visual C++ 2005 Express Edition".

After getting Visual Studio 2005 Service Pack 1, and update installed "Visual C++ 2005 Express Edition" and
"Visual C# 2005 Express Edition" to the latest version.

Start registration and installation for custom control for display form by MGTControls.

Install "MGTForm.zip " for custom form template for display form.

Refer to chapter 3 of enclosed GUI Tools user’s manual.
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H8S/2456

GUI Application to Control QVGA LCD and Touch Screen

| zE N ESAS Using EXDMAC and A/D Converter Based on H8S/2456
3. WYSIWYG Design for GUI Screen

Do WY SIWY G design for GUI screen by using Visual C# 2005 Express Edition.

Then, it isimpossible to build on C# because the C sources are built by "Visual C++ 2005 Express Edition" after C#
codes automatically generated from display design are converted into C sources by GUI program generation tool

(guigen).

3.1 Usable GUI Parts

GUI parts used on WY SIWY G of GUI Screen are limited. It is able to use only added parts by custom control for
display design, named "MGT Controls".

Refer to chapter 4.3 and chapter 5 on enclosed user’ s manual for details.
3.2 Generation of New Project

It can be realized to make new project as follows.

(1) Start "Microsoft Visual C# 2005 Express Edition"”.

(2) Select "new project” from menu of "File".

E start Page - Microsoft Visual C# 2005 Expre

File | Edit Miew Tools Window  Community  He
Mew Projeck...  Ckrl+5Shift+r

Cpen Project,..  Cerl4-Shift+0

=

Cpen File. .. iZkpl4

Close

@ Save all Ckr+Shift+5

Recent Files 3

Fecent Projects 4

Exik J
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H8S/2456

GUI Application to Control QVGA LCD and Touch Screen
Using EXDMAC and A/D Converter Based on H8S/2456

LENESANS

(3) Open "New Project" dialog and select "Empty Project”. And also input project name in "projectname” column and

click "OK".
New Project
Templates: || =
Yisual Studio installed templates
= = B |
Windows Class Library Console Empty Project  Screen Sawver Mavie
Application Application Starter Kit Collecti. ..
My Templates
Search Online
Templates...
&n emphy project For creating a local application |
Marme: | Demu:u| |
Ok ] ’ Cancel ]
(4) New project is generated and displayed on Solution Explorer Window.
Solution Explorer - Demo

= 7]

= 2

?_m Solution 'Demo’ (1 project)

EREEIIDemo |

[+ |«g] References
Page 6 of 54
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H8S/2456

GUI Application to Control QVGA LCD and Touch Screen
Using EXDMAC and A/D Converter Based on H8S/2456

3.3 Addition of the Display Form

By using installed the custom form template named "MGTForm", add the new form in project as following steps.

(1) Select the project name you would like to add in tree display on solution explorer window

(2) Select "Windows Form" from project menu and "Add".

':'-;:-Iu.ticnn.I-Z.::-::|:|I|:|r'E:r' - Demo

=N

ﬁ Solution 'Demo’ (1 project)

& G
& [{ ¥ Build
Rebuild
Publish. ..
IZ::'?:r'l sia) Mew Item.., Add
i Existing Item... Add Reference...
4 Mew Folder Add Web Reference...

Windows Farri. ..

Set as SkartUp Project

EE

4':3 Zlass, .,

ﬂ User Contral, ..

Debug

Rename

I—El Properties
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H8S/2456
GUI Application to Control QVGA LCD and Touch Screen

| zE N ESAS Using EXDMAC and A/D Converter Based on H8S/2456

(3) "Add New Item" dialog opens, and click MGTForm icon in my template. Note that it isimpossible to use Windows
form on Visual Studio asit is. For display design, use the custom form template named "MGTForm" dedicated for

GUI Tool, which has been installed in advance.

Add New Item - Demo

Templates: 5 =
ch_ N ch |23 ' ] @ P
= e : . _ = =
Class Interface Code File  ‘Windows Form  User Control  SOL Database Dataset #ML File
= ch_ = Cp = & =-;-‘c¢¢]
Texk Filz Assembly Application  Resources File  Settings File  MDI Parent About Box Debugger
InFormati,..  Configurati,.. Wisalizer
My Templates
!
Search Online
Templates. .. W
| GUIOOOOO00O0OO0O00O00O0000O00000O0O00O00O000O
Marne: | METForml.cs i
[ Add ] [ Cancel ]
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H8S/2456

GUI Application to Control QVGA LCD and Touch Screen
| zE N ESAS Using EXDMAC and A/D Converter Based on H8S/2456

(4) Input adisplay form in Name Column and click "Add". Note that iswill be need to make an initial form having the
following name.
MAIN Main main

Add New Item - Demo

Templates: (=
A @ 8 H B U o = A
= c : - _ - -
Class Interface Code File  ‘Windows Form  User Control  SOL Database Dataset #ML File
= ch = = = = =
Q = : = = == ot

Texk Filz Assembly Application  Resources File  Settings File  MDI Parent About Box Debugger
InFormati,..  Configurati,.. Wisalizer

My Templates

METForm  Search Online
Templates,..

GUIOO000000000000000000000000000

£

Tarne: | Main.cs |

|_ Add J[ Canicel ]

After seeing the following Window, Click "Trust".

Microsoft Visual C# 2005 Express Edition - Security Warning

The Following template is requesting ko open one or more documents ina manner that could pose a
! security risk,

Templakte:  "CriDocuments and SettingsiePOS My Documentst Visual Studio
2005\ Templakes\ItemTemplatesiMETForm, zip"

If wou choose bo krust the template, the documents will be opened in the requested editors, and wou
will not be prompted again For this kemplate,

If wou choose not to trust the template, the environment will try b0 open each document in a safe
editar, If no safe editar is available For a document, it will nok be opened.

Do wo krust this bemplate?

Trusk ] [ Do Mok Trusk
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H8S/2456
GUI Application to Control QVGA LCD and Touch Screen
| zE N ESAS Using EXDMAC and A/D Converter Based on H8S/2456
(5) A new display is generated and it is displayed in the project selected by Solution Explorer Windows. At the same
time, designer form will be opened.

B Demo - Microsoft Visual C# 2005 Express Edition

File Edit View Project Build Debug Data  Format  Tools  Window  Community  Help

gE-zdd ! 2.2 o) e S
= = e T = 4 5 b AR =
P'Ta_lﬁ?stl_)kagl_gr-f]l Stark Page » X | Solution Explorer - Demo > 0 X
= & EE
[2A Solution 'Dema’ (1 project)
= & Demo
[} & References
«2 System

< Syskem.Data

<2 System,Design

3 System.Drawing

« 2 System.\Windows. Forms

& 5] Main.cs

Error List >~ 1 Xx
|O 1] Em:lrs| |LD \Warnings ‘ | i) 0 Messages

Ceescription File Line Column Project

Ready

REJ06B0912-0100/Rev.1.00 September 2009 Page 10 of 54



LENESAS

H8S/2456

GUI Application to Control QVGA LCD and Touch Screen
Using EXDMAC and A/D Converter Based on H8S/2456

3.4 Addition of the GUI Parts

Add GUI partsto the form (screen) according to the following procedure.

(1) Open "Toolbox" screen, select target GUI parts from custom control (MGT Controls) that exists under "Whole" tab,
and then click them.

) Demo - Microsoft Visual C# 2005 Express Edition

Forma

File Edit | Wiew | Project Build Debug Data
j FENLE Code F7
ar | 2 =] Designer Shift+F7
Main.csﬁ] =
5% Class Yiew Chrl+w, C
o4 Error List Chrl+, E
=] output Chrl+, O
ﬁ“ Properties Window  Chrl+w, P
I—=Z| Solution Explorer Chrl+, S
+| Task List Chrl+w, T
# Toolbox CErl-, =
Dther Windows
Toolbars
=l Full Screen Shift+Alk+Enter

...........................
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H8S/2456

GUI Application to Control QVGA LCD and Touch Screen

| zE N ESAS Using EXDMAC and A/D Converter Based on H8S/2456
If the installation has been successfully done, the following GUI parts are registered in the toolbox.

e MGTLabd

e MGTButton

e MGTIconButton
e MGTCheckBox
e MGTLIistBox

e MGTPicutreBox

File  Edit  “iew Project  EBuild Debug Data  Tools  Window  Community  Help
D5 h @ . RSN *

| : ; =
B s Sl L P e ) 4 |

Toolboxe

i

"l

Main.cs [besign]' Start F‘agn_a [
g,.f SerialPort

'ﬂ ServiceController
Tirner

1=l Printing

b Pairter

ﬂ Pagesetuphialog
_é PrintDialog

L5 PrintDocument

Y PrintPreviewCantral

J PrintPreviewDialog
-l Dialogs

k Painter

j CaolarDialog

j FolderBrowserDialog
A7 FontDialog

fl OpenFileDialog

5 SaveFileDialog

= General

|k Pairter

4ok METRicturefiox

4ok METListEox

G MGTLabel

ek METIconButkon

';ﬁ METCheckBox

& METBUtkaN v

=

]
[
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H8S/2456

GUI Application to Control QVGA LCD and Touch Screen
Using EXDMAC and A/D Converter Based on H8S/2456

B Demo - Microsoft Visual C# 2005 Express Edition

(2) Drag and drop the selected GUI parts on the designer screen
(3) The selected GUI parts are added to the screen.

Thisis an example of adding IconButton on the screen as follows.

File=  Edit View Project Build Debug Data  Format  Tools  Window  Community  Help

G- EEd %59
(I . S =
Toolhox ~ 0 x

& SerialPort

=28 ServiceController

@ Tirner

I= Printing

N Painter

ﬂ PagesetupDialag
_g PrintDialog

& PrintDocument
j‘ PrintPreviewControl
j PrintPreviewDialog
= Dialogs

e Pointer

[5] colorDialog

j FolderBrowserDialog
47| FontDialag

ﬁ OpenFileDialog
E SaveFileDialog

= General
|k Painter

@ MGETPictureBox
488 MGTListBox

4Gk MGTLabel

4Gk MGTIconButton
458 MGTCheckBox

48 MGTRutton v

Error List

|Q 0 Errors| |_;LEI \Warnings ‘ | i) 0 Messages

Descripkion

Ready

A

4

1

Lik

Main.cs'[li)esiigl:l']"r'“ Stark Page

[a®

File

& mgt conButo &

Line Column

u

Project

| SRk BE-

» X | Solution Explorer - Demo > 1 x

_: Solution 'Temo’ (1 project)
= (& pemo
= |_¥ References
3 M&TControls
«2 System
< Syskem.Data
<2 System,Design
3 System.Drawing
« 2 System.\Windows. Forms
= [E] Main.cs
%] Main.designer.cs
‘-g ¥ain, ress
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GUI Application to Control QVGA LCD and Touch Screen

| zE N ESAS Using EXDMAC and A/D Converter Based on H8S/2456
The property can be set to the form (screen) or GUI parts. The confirmation and the change of the property can be done

by selecting the form (screen) or GUI parts with the property window opened. Refer to Chapter 6 the properties of GUI
parts of the GUI development tool user's manual of the attached paper for details of the property.

B Demo - Microsoft Visual C# 2005 Express Edition

File  Edit | View | Projeck  Build Debug Data  Faormat
i 5] - =] Code F7

i 1o |EE Designer shifte+F7 |

=" -

Tl:":l":":l:': fg Tal:' ':'r'l:IE:r qain.cs [
f_f' SerialPor F; Zlass Wigw ChelE, C R
"4 Serviced | Error List Chel+, E

Timer | =] output Chrl+'W, O
= Printi :

— o Properties Window  Crlw, P

k Pointer (=

ﬂ Fageser -j Solution Explorer Chrl+W, 5

= PrintDisl ] Task List Chrl+e, T

3 PrintDaoc) 3¢ Toolbox Chrl4+-W, ¥

_.l PrinkPre ther Windows 3

J‘* TheE e Toolbars 2
= Dialogs

R Poinker =l Full Screen Shift+alk+Enter
%] Colorbia

j FolderBr

A7 FontDial

E CpenFilecrang

+_-=1 S auaFilaMizlan

These are examples of the properties of IconButton. The following examples specify some of the properties.

e Specification of the image displayed when the button is pushed and when the button is not pushed (Image, Imagel,
Image2)

e Specification of size of button (Size)

e Specification of position of button (Location)

o Deéletion of text (Text)
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Thisis an example when the image of Imagel is specified.. The image of Image and Image2 can be specified by a same
method.

Main.cs [Design]*| Start Page | w ¥ | Soltion Explorer - Demo - I X

_: Solution 'Dema’ {1 project)
=] E‘ﬂ Demo
= | Properties
[ (a4 Resources.resx
B |4 References
43 MGTControls
< Swstem
42 System, Data
42 Syster. Design
< System.Drawing
4 System, Windows Forms
= [=] Main.cs
‘%] Main.designer.cs
"'}] Main resx

mgtIconButton1 MGETContraols MGTIconButton =

2l

Image [ (none)
T [ | (rone)
Imagez [ {none)
Imaged [ (rone)
KeyInde:x i}

Location 66, 61
OnClickGota

Size 75,23

>0 x TabIndesx 1]

Texk mgtIconBukttonl v
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Select the image to be put from the Resources folder and click the "OK" button to decide the image. To select the image

from places other than the Resources folder, click the "Import" button, select the image, and then click the "Open"
button to decide the image.

Select Resource

Resource conkexk

() Local resource:
Impork. .. Cleat

@ Projeck resource File:

Resources,.resx

lockl2g

| | Zancel
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Thisis an example of specifying the property of Image, Imagel, Image2, Size, Location, and Text.

B Demo - Microsoft Visual C# 2005 Express Edition

File Edit View Project Build Debug Data  Toolks  Window  Community  Help

gE-zdd

Toolbox

[+ All Windows Forms
|= Common Controls

e Pointer
Button
CheckBox

[B%] Checkeduisteiox
=8 ComboBiox

T DateTimePicker
A Label

A LinkLabel

=% ListBox

% List¥izw

[e=] MaskedTextiox
[T Manthcalendar
| Matifylcon

(12 MumericUpDown
Lﬂ PickureBox

5] ProgressBar
(=) Radiofutton
&5 RichTextBox
(bl TextBox

Ly TaalTip

i Treetisw

5 WWebBrowser

|=/ Containers

Errar List

B9 - SRS NN

» & X | Main.cs [Design]*| Start Page

A

|O 1] Em:lrs| |JSD \Warnings ‘ | i) 0 Messages

Description

Ready

File

Line Column

L] 2| R Ey Gk RE
» X Solution Explorer - Dema » 0 x
= & [EF | EE
[2A Solution 'Dema’ (1 project) ~
=] E Demo

= |&F Properties

[ [ Resources.resx

= |_¥ References

3 M&TControls

«2 System

< Syskem.Data

<2 System,Design

3 System.Drawing

« 2 System.Windows. Forms

= [ Resources

A Iock1 2832 brp
# unlock128x32.bmp

= [E] Main.cs

"E] Main.designer.cs v

mgtIconButtonl MGTControls MGTIconButtan L

2=

Image

Imagel

Image2
Images
KeyIndex

Location
onClickiGota

Size

~ 1 X Tablndex

Text
Project

EM pemoProperties &
n Demo.Properties
] pemo.Properties

[ tnone)
0
99,123

128,32
o

The: text assoriated with the contral,

When GUI parts are dropped and dragged on the form (screen), the parts are automatically named. It is possible to
change the names in the Name property.

mgtlconButtonl MGTContrals, METIconBukton

D=7
(Mame)
Alpha
alphat
alphaz
alphal
BackgroundCaolor
ClienkData
Enabled

Fonk
FonkId

Text

mgtIconButbonl

255
]
£55
255

[ ] white
0

True

Microsoft Sans Serif, .2°

1]

The text associated with the contral,
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The Name property has been changed to "unlock™ in the following examples. This name is defined in "gui.out.h" as
follows when the C# design is converted into C source programs with GUI program generation tool (guigen).

#define MGT_O_Main__unlock 20

Refer to chapter 4.1 of object 1D of the GUI development tool user's manual of the attached paper, for the rule of the
definition. This definition is used in C source programs because of the judgment of the event (button detection).

Properties
unlock MGTControls, MGTIconButton -
WENEY unlock »
Alpha 255
alphal 255
alphaz 255
Alphas 255
BackgroundColor [ ] white
lientData 1]
Enabled True
Fonk Microsoft Sans Serif, .25
Fontld 1] w
{Mame)

Indicates the name used in code ko identify the object,
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3.4.1 Switch of Form (Screen) by OnClickGoto Event
When aform (screen) name is specified as ajump destination in the OnClickGoto property, the display switches to the
specified form (screen) when a mouse button is pressed. The user does not need to write the code for this event
processing because the GUI program generation tool (guigen) automatically generates the C source code from the

automatically generated C# code. Simply follow the method in section 3.3 to add the jump destination form (screen) as
the specified OnClickGoto property.

The example when the Home form is specified for the OnClickGoto property of the unlock button of the

Main form is shown as follows.

Properties -~ 0 X
unlock MGTControls, MGTIconButton -
o= |2
Image E Demo.Properties #
Imagel ﬁ Demo.Properties
ImageZ E Demo.Properties

Imaged |:| (none)

KevInde: 1]
Location 99, 123

CniClickEoko Home
Size 128, 32

TabInde:x 0

Text e
Texk

The text associated with the contral,

REJ06B0912-0100/Rev.1.00 September 2009 Page 19 of 54



LENESAS

H8S/2456

GUI Application to Control QVGA LCD and Touch Screen
Using EXDMAC and A/D Converter Based on H8S/2456

5 MGTButtons are arranged on the Home form of a jump destination. MGTButton has the same function as that of

IconButton.

The properties of Name, Image, Location, OnClickGoto, Size, and Text for each button are set in the example of the
Home form. Explanation of these operations is omitted due to the similar operation to that of IconButton of the Main

form.

Select Home form (Home.cs) on Solution Explorer, and refer to the properties of each GUI part for details.

Home.cs [Design]*| Main.cs [Design]* |

- X

Solution Explorer - Demo > 0 X
J Solution 'Demo’ {1 project) -
= E Demo

=~ | Properties
£ _:1.1 Resources.resx
=I- |_ References
(3 MGTControls
i Syskem
i Syskem.Data
i Syskem,Design
i Syskem.Drawing
2 Tystem,Windows,Forms
=~ | Resources
& locklzgx32.bmp

& main_bg.bmp
& maing4x=64.bmp
& musiced=64.bmp “
Froperties -« 0 X
main MGTConkrols, MGTEUtbon -
o2 (2]
Font Microsoft Sans Serif, 3,28 &
FaontId a
ForegroundColor Il elack
Irnage [. Demo.Properties
KevIndex i]
Location 229, 140
onClickGaoto Main
Size 68, 68
TabIndex 4
Text b
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3.5 Specification of Backgroundimage for the Form (Screen)

The same way as that of image specifications for buttons can be used to specify the background in the form (screen)
Backgroundl mage property.

Home.cs [Design]*| Main.cs [Design] w» 3 Solution Explorer - Solution 'Demo’ (1 project) » 1 X
_: Solution 'Dema’ {1 project) A
= E‘ﬂ Demo

=l |_¥ Properties
[+ _:] Resources resx

@[3 References

=) | Resources
44 home_bgz.bmp
4 lock1zax32.brp
& main_ba.bmp
4 maing4x64.bmp
4 musicex64.brip
% phonegdxéd, bmp
# photosadxad,bmp
@ unlock128%32 . brip

u] B wewixEd brp
[+ j Home.cs -

AutoSizefode GrowOnky -
Autoialidate EnablePreventFocusChar
BackZolor I:I LightGray
[ tnore; ]
BackgroundImagelayoL Tile
CancelButton {none)
Causesvalidation True
ConkextMenustrip {none)
Y ControlBox Trug
Cursor Default v

Resource conkext

(O Local resource:

(%) Project resource file:
Resources resx w
| none] A
lockl 28232
main_bg
mainédx6d

usicEez 54
phon864x64 w

[o]4 J [ Cancel
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3.6 Mounting Example for PictureBox and Button Event
The example of mounting on the Phone form is shown as follows.

(2) For al the buttons, MGTButton is used. The jump destination in the OnClickGoto property is not registered.

(2) MGTPicutreBox is used to display animation.

(3) The picture of MGTPicutreBox changes at a constant cycle if the Offhook button is pushed when the animation
display has stopped. This processing has been achieved by combining cycle processing of the screen
(MGT_HOOK_POLLING) and detection event (MGT_HOOK _ONCLICK) of the Offhook button and the screen in
the main.c program that the user makes.

(4) The animation display stops when the Onhook button is pushed in the animation display. It changes to the Home
form (screen) when the Onhook button is additionally pushed with the animation halted. The C# OnClickGoto
property cannot be used to make transition of forms because two functions are allocated in the Onhook button. After
judgement of the state within detection event (MGT_HOOK _ONCLICK) of the Offhook button of the main.c
program that the user makes, transition to the Home form (screen) is made in the mgt_transit() function.

Phone.cs [Design] | Images.cs [Design] | Main.cs [Design] | = X | Solution Explorer - Solution 'Demo’ (1 project) = 1 X
2 |[3]F L EE

% ; y
MGTPicutreBox T2 Jac.kets.Des@ner.cs.orlg

% Photo02Z.Designer. cs.otig w
Properties ~ 1 x
view MGTControls, MGTPictureBox -

Enabled True i
Font Micrasaft Sans Serif, 8,28
Fontld 1]
ForegroundColor l Elack
Image I:l {none)
KeyIndex i}
Location 63, 36
Size 200, 40
= TabInde:x 14
Text b

Because Photo to Photo 5 screens and Web01 to Web03 screens are mounted by the same mechanism as that of Home
Form, the explanations are omitted. Refer to the sample code for details.
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3.7 Preservation of Design
When the layout of the form is completed, save the file by the "SaveAll" command.

Select the "Exit" command when you finish VisualC #.

E Demo - Microsoft Visual C# 2005 Expre

File | Edit  Wiew Project  Buld Debug D

o Mew Project...  Chrl+Shift+n
1 OpenProject... Crrshift+o | o
% OpenFile... Chr-C) ': 'J;l =
Close | S
_T_T Close Solution
H Save Home.cs Ckrl+5
Save Home,cs As,,,

A save all Chrl+Shift+5

Export Template...

Recent Files 2
Fecent Projects 3
Exit

Building on Visual C# is not reqired. The generated C# source programs and the image data are converted into C source
programs and the header files with GUI program generation tool (guigen.exe).

Building is done on the command line of VisualC++.

3.8 Correction of Design

To correct the design again after end of VisualC#, click ***.dln (Microsoft Visual Studio Solution) under the folder to
which you saved the data. And the made design file is started.

3.9 More Information on How to Use VisualC#s

For more information on how to use Visual C#s, refer to Help menu on Visual C#, the Microsoft homepage, store-
bought books, etc.
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4. Generation of EXE File Executable under Windows

To generate EXE file executable under Windows, the user should prepare the following two contents.

(1) WY SIWY G of the GUI screen is designed by Visual C # and the C# source programs and the image data are

automatically generated.

(2) The event processing is added to userevent.c for C source program*.

When this two are copied onto the project folder of the sample and MAKE.BAT is executed from the command line
of VisualC++, the EXE file that operates by Windows is generated.

Note: * Although the separate user’s manual for the GUI devel opment tool covers adding user-specified events to
main.c, smply copying main.c for Windows to the High-performance Embedded Workshop environment
for the H8S/2456 leads to various errors. We have thus prepared samples for both Windows and the
H8S/2456 of main.c files that have equivalent functions. Add event code created by the user to the
userevent.c source code without writing anything in main.c.

Table 1 Sample Project Folder File List

Directory File Name Classification Explanation

bin guigen.exe GUI Program generation tool

bin wIxpopen.exe

bin MSVCR71.dll

include lcd.h Header file No need to modify

include mgt.h Header file No need to modify

lib LCD.lib Library It specifies at the build process.

lib MGT.lib Library It specifies at the build process.

lib SDL.lib Library It specifies at the build process.

lib SDLmain.lib Library It specifies at the build process.

lib WGP16.lib Library It specifies at the build process.

lib LCD.dll DLL It needs when generated EXE is executed

lib SDL.dll DLL It needs when generated EXE is executed

lib WGP16.dll DLL It needs when generated EXE is executed

SampleProject userevent.c C source file The user must add the event processing if
necessary.

SampleProject MAKE.BAT Batch file The EXE file that operates by Windows is
generated when executing it from the
VisualC++ command line.

SampleProject Makefile Makefile NMAKE file of VisualC++

SampleProject main.c C source file Main program. No need to modify.

SampleProject gui.out.h Header file Automatic generation by the GUI program
generation tool

SampleProject gui.out.c C source file Automatic generation by the GUI program
generation tool

SampleProject gui.out.img???? Image data Automatic generation by the GUI program

(Put numbers generation tool
into ????.)
SampleProject C# Project The content of the directory of the form design

\GUIbuilder_demo_

C#_design

generated with VisualC# is copied here.
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4.1 Correction of Makefile

An example of Makefile when C# sourcefile (***.cs) existsin SampleProject\GUIbuilder_demo_C# design is shown
below. When the path is different,

seuicen) --output . GUIbui lder demo C# design

It is necessary to correct the above path.

# -*- mode: makefile; coding: sjis-dos -*-
# Sample NMAKE MakeTfile

LD = link
RM = -DEL
CP = -COPY
GUIGEN = ..\bin\guigen

CFLAGS = /c /02 /FD /EHsc /MD /nologo \
/D "__WIN32__" /D "NDEBUG"™ /D "_WINDOWS'"™ /D "_UNICODE"™ /D "UNICODE"™ \
/1 _.\include

#LDFLAGS = /SUBSYSTEM:WINDOWS /MACHINE:X86 /NOLOGO
LDFLAGS = /SUBSYSTEM:console /MACHINE:X86 /NOLOGO

LIBDIR = ..\lib

LIBS = MGT.lib WGP16.1ib LCD.lib SDL.lib SDLmain.lib

TARGET = GUlbuilder_demo.exe

all: $(TARGET)

$(TARGET): main.obj userevent.obj gui.out.obj WGP16.dIl LCD.dIl SDL.dII
$(LD) $(LDFLAGS) /0OUT:$(TARGET) main.obj userevent.obj gui.out.obj \
/LIBPATH:$(LIBDIR) $(LIBS)

WGP16.dI1 LCD.dIl SDL.dIN:
$(CP) ..\lib\*.dIl

main.obj:main.c
userevent.obj: userevent.c
gui.out.obj:gui.out.c

gui.out.c: guigen

guigen:

sceutceN) —-output . GUIbul lder demo C# design

clean:
$(RM) *.obj *.manifest vc80.idb

distclean: clean
$(RM) $(TARGET) *.dll gui.out.*
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The following message is displayed at the build process when the C# source cannot be found due to the wrong .

Visual Studio 2005 Command Prompt

C:~2456LCD~SampleProject *make
C:~2456LCD~SampleProject *nmake

Microsoft <(R» Program Maintenance Utility UVerszion 8.88.58727.762
Copuright <C» Microsoft Corporation. All rights reserved.

- -“hinsguigen —output . GUIbuilder_demo_CH#_design
gquigen (GUI Program Generator? Uersion 1.8.8
Copuright <c> 2088 Renesas Solutions Corporation. All Rights Reserved.

reading formCsl:

fatal error: Mo input ("=*_[Ddlesigner.cs"? found in "GUIbuilder_demo_CH_dezign'’
MMAKE = fatal error U1B77: °._~binguigen.EXE’ - return code *‘Bx2°

Stop.

C:~2456LCD~SampleProject >
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4.2 Correction of userevent.c

Userevent.c isafile to add the user's event processing. There isonly mgt_hook() function in default in thisfile. Itis
necessary to add the event processing such as buttons added by C# design. However, because the event processing of
form (screen) switching in the OnClickGoto property is generated in gui.out.c automatically, the addition of processing
to the mgt_hook() functionsis unnecessary.

The example of describing the mgt_hook() function is shown as follows.

void mgt _hook(int type, int id)
{
switch (type) {
case MGT_HOOK_ENTER:
The processing at the beginning of the form (screen) is described.

break;

case MGT_HOOK_LEAVE:
The processing at the end of the form (screen) is described.

break;

case MGT_HOOK_POLLING:
The cycle processing is described.

break;

case MGT_HOOK_ONFOCUS:
The event when focus is acquired is described.

break;

case MGT_HOOK_ONCLICK:
The click event of the button is described.
break;
}
}

Also, add the user-created function to be called from the event branch of the mgt_hook() function. For a more concrete
example for reference, see the code in SampleProject\userevent.c.
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4.3 Building under Windows
The command prompt of VisualC++ is started.

Tera Term Pro [T smart Projects
=

Lg@ Microsoft Visual C# 2005 Express Edition
el i e Wisual Stu ornmand Prarmpk

AllPragrams ™ | G Visusl Gt 2

!] Undock Computer QLDQ i3 §| Turn OFF Computer

Specify the SampleProject folder in Table 1 of Chapter 4 as the directory.

e+ Wisual Studio 2005 Command Prompt
Setting environment for using Microsoft Uisuwal Studio 2085 x8B6 tools.

C:=“Program Files“Microsoft Uisual Studio 8~UCXcd C::2456LCD“SampleProject

C:=~245%6LCD~SampleProject>
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Write "make" on the command line and start NMAKE.

Visual 5tudio 2005 Command Prompt

Cetting environment for using Microsoft Uisuwal Studio 2005 xB6 tools.
C:-“Program Files“Microsoft Uisual Studio 8~UCrcd C:>2456LCD~SampleProject
C:=~245%6LCD~SamnpleProject *make

C:=~245%6LCD~SampleProjectnmake

Microsoft (R» Program Maintenance Utility Uersion 8.80.58727_762
Copyright (C» Microsoft Corporation. All rights reserved.

. .“binsguigen ——output . GUIbuilder_demo_CH_design
guigen <GUI Program Generator) Uersion 1.68.8
Copyright <c>»> 2088 Renesas Solutions Corporation. All Rights Reserved.

reading form{sJ):

creating imagef{s):
create: .“gui.out.h
create: .“gui.out.c
COPY . _“1dibs=.dl1l1 .
- -S1ibsLCD . d11
- -5%1ib~SDL._d11
- -S1ibwWGP16 . d11
3 file<s> copied.
cl »c »#02 /FD ~EHsc ~MD ~nologo ~D Y__UWIN3Z2__ " D "NDEBUG" ~D “_UINDOUS
" D Y_UNIGCODE" ~D “UNICODE" I ..sinclude ~c main.c gui.out.c

gui.ont.c
Generating Code...

link ~SUBSYSTEM:console ~MACHINE:X86 ~NOLOGO ~OUT:GUIbuilder_demo.exe ma
%n.uhj gui.out.obj ~LIBPATH:..~1ib MGT.1lib WGP16.1ib LCD.1ib SDL.1ib SDLmain.li

C:~2456LCD~SampleProject>_

GUIbuilder_demo.exe is generated to the SampleProject folder. The demonstration operates by click of
GUIbuilder_demo.exe because LCD.dll, SDL.dII, and WGP16.dll are copied in the same folder.

B GUI Tool Demo Program

Refer to Chapter 9.5 of the GUI development tool user's manual for correction, when the GUI program generation tool
outputs the error message and it ends.
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5. Operation in H8S/2456 Environment
The system configuration of H85/2456 is shown in Figure 4 and the list of the componentsis shown in Table 2.

For development, the content of Table 3 is separately needed.

|
vn . |
v

Figure 4 System Configuration of H8S/2456

Table 2 System Configuration List of H8S/2456

Part Number Content Note

ROK402456D000BR (Renesas) H8S/2456 CPU Board For a fee

ROK402472D010BR (Renesas) LCD I/F Board For a fee

e Back Light Connection Cable

¢ Flat Cable made by Sumitomo
(SML2CD-33%200-ADx10-P0.5-S4-FUL2896)

e Evaluation Board Connection Cable

TCG057QV1AD-G10 (Kyocera) LCD Panel For a fee
CXA-LO605A-VJIL (TDK Lambda) Back Light board For a fee
SPU30-102 (SINPRO) 5V- AC Adapter For a fee
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Table 3 Development Tool List

Name Content Note

High-performance Embedded Including Complier for H8S For a fee

Workshop (Renesas)

E10A Emulator (Renesas) — For a fee

Execution library for H8S GUI Execution library For a fee

H8S/2456 High-performance GUI Execution Environment Free (Excluding Execution library
Embedded Workshop reference for H8S)

project

File for Programming into external  File for Programming into External Free

Flash Memory Flash Memory mounted on

ROK402456D000BR via E10A

5.1 High-performance Embedded Workshop Reference Project for H8S/2456

Table 4 shows the filelist of High-performance Embedded Workshop reference project (2456lcd_demo) for H85/2456.
The GUI execution environment for the LCD panel with the touch panel made by Kyoceraisincluded. Therefore, only
by modifying a part of files generated in Chapter 4.3, copying them to this project, and building them, the GUI
application that operates on H85/2456 can be made. Refer to Chapter 5.2 for details.

The folder of the reference project has files which have been changed for the configuration in Figure 4 and Table 2. It is
possible to write them as they are to H8SS/2456 and confirm the operation.

Purchase is separately needed to file (*1) in Table 4. Confirm it to Renesas Technology or the special agent. Copy the
relevant file for the purchased product onto the directory in Table 4 before building with High-performance Embedded
Workshop.

Table 4 File List of High-performance Embedded Workshop Reference Work Space (2456lcd_demo)
for H8S/2456

Directory Name File Name Content Note
2456lcd_demo 2456lcd_demo.Hbp High-performance —
Embedded Workshop
administrative file
2456lcd_demo 2456lcd_demo.hws  High-performance High-performance
Embedded Workshop Embedded Workshop
administrative file starts after click
2456lcd_demo 2456lcd_demo.tws  High-performance —

Embedded Workshop
administrative file

2456lcd_demo\2456lcd_demo 2456lcd_demo.hwp High-performance —
Embedded Workshop
administrative file

2456lcd_demo\2456lcd_demo 2456lcd_demo.nav  High-performance —
Embedded Workshop
administrative file

2456lcd_demo\2456lcd_demo 2456lcd_demo.pgs  High-performance —
Embedded Workshop
administrative file

2456lcd_demo\2456lcd_demo 2456lcd_demo.tps High-performance —
Embedded Workshop
administrative file
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Directory Name File Name Content Note
2456lcd_demo\2456lcd_demo commondef.h High-performance —
Embedded Workshop

administrative file

2456lcd_demo\2456lcd_demo

dbsct.c

C Source file generated
by High-performance
Embedded Workshop

2456lcd_demo\2456lcd_demo

DefaultSession.hsf

High-performance
Embedded Workshop
administrative file

2456lcd_demo\2456lcd_demo

iodefine_h8s2456.h

H8S/2456 Register
Definition

2456lcd_demo\2456lcd_demo resetprg.c It executes after RESET  Modefy if necessary
2456lcd_demo\2456lcd_demo  sbrk.c C Source file generated —

by High-performance

Embedded Workshop
2456lcd_demo\2456lcd_demo  sbrk.h C Source file generated —

by High-performance

Embedded Workshop
2456lcd_demo\2456lcd_demo  stacksct.h Definition for stack size Modefy if necessary

2456lcd_demo\2456lcd_demo

typedefine.h

C Source file generated
by High-performance
Embedded Workshop

2456lcd_demo\2456lcd_demo\
Debug

2456lcd_demo.abs

File with debugging
information

It specifies in case of
writing by High-
performance Embedded
Workshop.

2456lcd_demo\2456Ilcd_demo\
Debug

2456lcd_demo.mot

Motorola format file

2456lcd_demo\2456lcd_demo\
gui_usrapp

gui.out.h

Header file generated
with guigen.exe

The file generated with
guigen.exe is copied as
itis.

2456lcd_demo\2456lcd_demo\
gui_usrapp

gui.out.img****

Picture file generated
with guigen.exe

The file generated with
guigen.exe is copied as
itis.

2456lcd_demo\2456lcd_demo\ guiout.c C source file generated Modification is necessary
gui_usrapp with guigen.exe for this file.
2456lcd_demo\2456lcd_demo\ main.c The main processing It is not possible to share

gui_usrapp

with main.c on the
Windows side. Use
main.c included in this
folder.

2456lcd_demo\2456lcd_demo\
gui_usrapp

userevent.c

The event processing

The user must add the
event processing if
necessary.

2456lcd_demo\2456lcd_demo\ libmgtH8S.lib Execution library for H8S  (*1) Purchase is
H8S _LIB separately needed.
2456lcd_demo\2456lcd_demo\ libwgplé6r.lib Execution library for H8S  (*1) Purchase is
H8S LIB separately needed.
2456lcd_demo\2456lcd_demo\ Icd.h Execution library for H8S  (*1) Purchase is
include separately needed.
2456lcd_demo\2456lcd_demo\ mgt.h Execution library for H8S  (*1) Purchase is

include

separately needed.

REJ06B0912-0100/Rev.1.00

September 2009

Page 32 of 54



LENESAS

H8S/2456

GUI Application to Control QVGA LCD and Touch Screen
Using EXDMAC and A/D Converter Based on H8S/2456

Directory Name File Name Content Note
2456lcd_demo\2456lcd_demo\ wgp.h Execution library for H8S  (*1) Purchase is
include separately needed.
2456lcd_demo\2456lcd_demo\ wgp_chr.h Execution library for H8S  (*1) Purchase is
include separately needed.
2456lcd_demo\2456Ilcd_demo\ wgp_depth.h Execution library for H8S  (*1) Purchase is

include

separately needed.

2456lcd_demo\2456lcd_demo\

DirectLCD_CNF_Ky

Set value related to LCD

For LCD made by

LCD ocera.h Kyocera
2456lcd_demo\2456lcd_demo\ gui_drv.c Low level driver for GUI  —

LCD

2456lcd_demo\2456lcd_demo\ hwsetup.c H8S/2456 register —

LCD

setting

2456lcd_demo\2456Ilcd_demo\
LCD

lcd_common.h

Set value related to LCD

2456lcd_demo\2456lcd_demo\

LCD_driver.h

LCD display driver

For LCD made by

LCD Kyocera
\LCD LCD_Kyocera.c LCD display driver For LCD made by
Kyocera
2456lcd_demo\2456lcd_demo\ Calib.c Touch panel driver For LCD made by
TouchScreen Kyocera
2456lcd_demo\2456lcd_demo\ Calib.h Touch panel driver For LCD made by
TouchScreen Kyocera
2456lcd_demo\2456lcd_demo\ TouchScreen2.c Touch panel driver For LCD made by
TouchScreen Kyocera
2456lcd_demo\2456lcd_demo\ TouchScreen2.h Touch panel driver For LCD made by
TouchScreen Kyocera
2456lcd_demo\2456lcd_demo\ TouchScreen.c Touch panel driver For LCD made by
TouchScreen Kyocera
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5.2 Correction of File

Copy the file under the SampleProject folder generated in Chapter 4.3 shown in Table 5into
2456lcd_demo\2456lcd_demo\gui_usrapp folder on the H8 side shown in Table 4 before building under High-
performance Embedded Workshop. Asfor the file excluding this, the correction is basically unnecessary. Correct it if

there is a necessity.

Gui.out.h and gui.out.img**** are copied onto the folder asthey are.

Gui.out.c and userevent.c need adjusting, and refer to Chapter 5.2.1 and Chapter 5.2.2, respectively.

Using main.c for Windows on the H85/2456 side causes various errors. Therefore, for main.c, use SampleProject\main..

Table 5 File under SampleProject Folder to be Copied

File Name Content Processing

gui.out.h Header file generated from C# Copy the file for Windows as it is.

gui.out.img**** Picture file Copy the file for Windows as it is.

gui.out.c C source program generated from C# (1) Change the name of gui.out.c to guiout.c
because a compile error occurs under
High-performance Embedded Workshop
when two "." are included.

(2) Allocate the picture file to external flash

memory.

userevent.c Event processing of user making (1) Copy the file for Windows as it is.

(2) Comment out Printf() for the debugging
output in mgt_hook() because the H8S
side doesn't support it.
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Correction of gui.out.c File

Gui.out.c is C source automatically generated from C# by the guigen.exe tool. To build the C source in the High-
performance Embedded Workshop environment of H85/2456, the following two corrections are needed.

(1) Because High-performance Embedded Workshop cannot treat the file name including two "."or more, it is necessary
to change the file name of gui.out.c to guiout.c. It isregistered in High-performance Embedded Workshop reference
project (2456lcd_demo) for H8S/2456 as guiout.c.

(2) Map the picture files (gui.out.img****) included in gui.out.c to external flash memory. H85/2456 has the products
of 128 Khytes or 256 Kbytesin the flash capacity. It is not possible to put the data in on-chip flash memory when a
lot of image dataiis used. In this case, alocate it to external flash memory. The ROK402456D000BR board used in
this application note has 4-Mbyte NOR flash memory (S29JL032H70TFI410) made by Spansion in 0x00400000
and subsequent addresses.
Section name (EXT_FLASH) is set to external flash memory space under High-performance Embedded Workshop,
and place the part of picture files (gui.out.img****) included in gui.out.c between # pragma section EXT_FLASH
and # pragma section // EXT_FLASH.
When the image datais not specified in the design of VisualC #, picture files (gui.out.img****) are not made.

Section

Addrezs

Section

00000400

FRezetPRG

Ox00000200

Fl

C$DSEC

C$ESEC

O

Wi

WEE

Ox00200000

EFELIFFER

00400000

CE=T_FLASH

[

O=00FFO000

5
E
R

Figure 5 Section Name in External Flash Memory Space
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[Before changing gui.out.c]

/* -*- encoding: sjis -*- */
/* generated by guigen (GUI Program Generator) Version 1.0.0 */

#include <stddef.h>
#include "mgt.h"
#include "gui.out.h"

static const unsigned short mgt_imgO0001[] = {
#include "gui .out.img0001™"

3

The number of statements with function equivalent to the above is the same as the number of image files.

static const unsigned short mgt_img0057[] = {
#include "gui .out.img0057"

3

[After changing gui.out.c]

/* -*- encoding: sjis -*- */
/* generated by guigen (GUI Program Generator) Version 1.0.0 */

#include <stddef.h>
#include "mgt.h"
#include "gui.out.h"

#pragma section EXT FLASH
static const unsigned short mgt _img0001[] = {
#include "gui.out.img0001"

3

The number of statements with function equivalent to the above is the same as the number of image files.

static const unsigned short mgt _img0057[] = {
#include "gui.out.img0057"

};

#pragma section // EXT FLASH
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5.2.2 Correction of userevent.c File

(1) Because the H8S side doesn't support printf() function, comment out printf() function used for the debugging output
on the Windows side. When the printf() function is used, the following error message is displayed under High-
performance Embedded Workshop.

Phase OptLinker starting

L2310 (E) Undefined external symbol " _write" referenced in "'_flshbuf"
Optimizing Linkage Editor Abort
Phase OptLinker finished

(2) The default constant for H8 is 16 hits while the default constant of C++ for Windows is 32 bits. H8S doesn't operate
predictably when the integration result of the constant value exceeds the range of 16 hits. In this case, it is necessary
to specify longword (32 bits) intentionally by adding "L" to the numerical value.

5.3 main.c File

Use Sampl eProject\main.c because using main.c of Windows on the H85/2456 side causes the inconvenience problems.
Do acorrection equivalent to correction for the H85/2456 side when you change main.c on the Windows side.

(1) Two frame buffers are alocated in external RAM
The example of the reference of main.c in the case of one frame buffer is described in " Sample of the main program
for appendix B. PC" of the GUI development tool user's manual of the attached paper. However, because screen
rewriting is displayed every time an event occurs, in the case of one frame buffer for the ROK402456D000BR board,
the screen flickers. Therefore, we recommend two frame buffers for the flicker prevention.
0x4B000 is required as the capacity of RAM because two frame buffers of 320x240 are used in the RGB565 format
(16 bits/dot). These buffers are assigned in external RAM that exists on 0x0020000 and subsegquent addresses.
FBUFFER is defined in the section and specified under main.c as follows.

#pragma section FBUFFER

static unsigned short fbl[WIDTH * HEIGHT];
static unsigned short fb2[WIDTH * HEIGHT];
#pragma section //FBUFFER

(2) The default constant for H8 is 16 hits while the default constant of C++ for Windows is 32 bits. H8S doesn't operate
predictably when the integration result of the constant value exceeds the range of 16 hits. In this case, it is necessary
to specify longword (32 bits) intentionally by adding "L" to the numerical value.

L isadded to the constant value of WIDTH and HEIGHT because the size of the frame buffer exceeds the range of
16 hits.

(3) Themgt_fontset16 font is used in the Main() function in the GUI development tool user's manual of the attached
paper. However, the capacity of ROM after building is very large. Therefore, we recommend the mgt_fontset8 for
H8S5/2456 because H852456 ROM capacity is small.

When the mgt_fontset16 font is used, approximate 247-Kbyte ROM capacity is additionally needed, compared with
the case of the mgt_fontset8 font. However, this shall not apply in the case where mass flash memory isinstalled
outside. Mgt_fontset8 is used in 2456lcd_demo folder as areference.

(4) The GUI development tool user's manual of the attached paper shows an example of calling Icd_delay() function for
adjusting timing and adjusting the timing within while (1) loop of main() function lcd_delay() function. However,
we recommend that lcd_delay() function should be used only in main.c on the Windows. While the
ROK 402456D000BR board has the advantage in which the QVGA LCD display can be achieved at alow price
becomes because the board has achieved the LCD display in the steel mode of the cycle of EXDMAC of H8S/2456,
external bus accessis slow accordingly. The processing of the main function becomes heavy if _lcd delay()
function is executed on the H8S/2456 side, and the reaction of the touch panel worsens.
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54 High-performance Embedded Workshop Section Definition

The section is allocated to external RAM that exists in 0x0020000 and subsequent addresses and to 4-Mbyte NOR flash
memory that existsin 0x00400000 and subsequent addresses besides H8S/2456 on-chip memory.

(1) Picturefiles (gui.out.img****) included in gui.out.c are allocated to external flash memory area (Refer to Chapter
5.2.1).

(2) The constant (section C) is allocated to external flash memory area.

(3) Two frame buffers are alocated to external RAM (Refer to Chapter 5.3).

Assign the areas of section C and section EXT_FLASH to on-chip ROM when the capacity of ROM above-mentioned
(1) (2) issmaller than that of on-chip ROM area. Because the image data are transmitted between external RAM and
LCD by using EXDMAC, and the size of the frame buffer islarge, the allocation of external RAM of (3) is
indispensable.
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Sechian
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Ox00000E00
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Cancel

C$DSEC
C$BSEC
¥ Add...
WiEF

WiEE
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CE=T_FLASH
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Q0200000
O=00400000

O 00F F 0000
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Figure 6 High-performance Embedded Workshop Section Definition

5.5 Building under High-performance Embedded Workshop

Select Build All or Build of the Build menu and build all files. Refer to the manual of High-performance Embedded
Workshop for the usage of High-performance Embedded Workshop.
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5.6 Copy of Files for Writing to External Flash Memory

Copy the configuration file and driver in advance, for erasure and programming from High-performance Embedded
Workshop to 4-Mbyte NOR flash memory (S29JL032H70TFI410) made by Spansion, mounted on the
ROK 402456D000BR board . The destination of the copy of the file is not cared about anywhere.

Correct pass of IMB.EFF and 3MB.EFF files according to the copy destination of FMTOOL.mot.
[FLASH_MODE]
USE_FLASH=1
ERASE_FLASH=1
[FLASH_MODULE]
FLIB NAME=C:\Program Files\Renesas\ExtFlashDriver\FMTOOL.mot
FLIBOF_FLAG=0
FLIB_OFFSET=0
FLIB_TOP=Ff2000

Table 6 File List for Programming to External Flash Memory

File Name Feature Note

FMTOOL.mot Programming and erasing driver to Indirectly specified from 1MB.EFF or
S29JL032H70TFI410 for ROK402456D000BR 3MB.EFF configuration file.
board

1MB.EFF Configuration file corresponding to erasure and External flash setting file
programming to external flash memory area from Either 1MB.EFF or 3MB.EFF is specified
0x400000 to Oxafffff from HIGH-PERFORMANCE

EMBEDDED WORKSHOP.
3MB.EFF Configuration file corresponding to erasure and Same as above

programming to external flash memory area from
0x400000 to Ox6fffff and writing
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57 Connection of ROK402456D000BR Board and E10A

To set the operational mode of H8S/2456 to on-chip ROM effective enhancing and the emulator use mode, turn on the
switches 1 and 2 of DIPSW(DSW1) next to the E10A connector and off the switches 3 and 4 (Refer to Figure 8.)

19 A18RA17R16

|

seit
: g 4w

-

Figure 8 SW Setting when E10A Operates
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5.8 Writing of Program to Memory Including External Flash Memory

Connect the USB connector of E10A with Windows beforehand while power is supplied to the ROK402456D000BR
board. Note that E10A cannot be recognized even if the USB connector of E10A is connected with Windows with the
power supply not supplied to the ROK 402456D000BR board.

Heu2456 x|

—_—

f The user system is nok supplied with power,
[ Turn the power on and click on the [OK] butkan,

(] 4 Zancel |

Figure 9 When you Connect the USB Connector of E10A with Windows
with the Power Supply not Supplied

Click 2456lcd_demo\2456lcd_demo.hws and start HIGH-PERFORMANCE EMBEDDED WORKSHOP. In Figure 10,

(1) Foethe device, select H85/24568.
(2) For the mode, select EI0A-USB Emulator.
(3) To write external flash memory, put check mark put in Use External Flash memory setting.

Select Emulator mode E| E|

Device H

kG & E104-USE Emulatar

" Prograrn Flash

[w lze External Flash memany setting

(] | Cancel

Figure 10 Select Emulator Mode
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Specify External Flash setting file (3MB.EFF) copied under Windows in Chapter 5.6. The settings to write external

flash memory and the path of the driver for erasure and programming to external flash memory have been written to this

file. Thereis External Flash setting file (IMB.EFF), supporting erasure and programming up to 1 Mbyte. However,
because the example in this application note uses approximately 2.5-Mbyte capacity in external flash memory area,

select BMB.EFF.
Push the Browse button of Figure 11 and specify the destination in Select External Flash setting.

External Flash memory setting E|g|
Select External Flash setting file | [(lELEE)] ﬂ Browsze...
Enternal Flagh memony setting data
[ Use External Flash memary [
| -
|
e e
Ii
[eoteiByte) -] o
,7
,7
[eisEsts) <]
,7
,7
Femarks
Save...
’Tl Cancel |

Figure 11 Selection of External Flash Setting File

Open

Loak in: |_',' ExtFlashDiiver ﬂ = =k Eo-

] 18, EFF
I . EFF
=

|| JEDEC_we_IIT EFF

File niamme: |3MB.EFF
Files of type: |E:-:terna| Flazh memary data setting Files [“.Elj Cancel

Figure 12 Selection of External Flash Setting File (2)
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When reading External Flash setting file is completed as shown in Figure 13, push the OK button.

External Flash memory setting

Select External Flazh setting file |E:'\F‘mgram FileshRenesashExtFlazhDiriver ﬂ Browse. .. |
External Flazh memony setting data

¥ Usze External Flash memary [+ Erazing Extemal Flazh memary at Link up
The write and erase modules.

File: marme |E:HPrngram Files\Renesas\ExtFl  Browse.. | [ Module offzet address

Module top address Entry point
H'FF2000 Initialize module address v |HFF2000
Access size Eraszing module address H'FF2100

|1Ehits["-\-"u:urd] ﬂ Wiiting module address H'FF2200

External Flazh memory infarmation

Top address  [H'400000 Top address of block
i H'400000 ”
End address  |H'EFFFFF H4 0000 =
. ; i H'420000
Buswidth | 1Ebitsfwiord] | e
Erazing time |01 :iggggg
Block count D48 H'460000 W
Remarks
Save..
(] | Cancel |

Figure 13 After the External Flash Setting File Reading

Vaue (16MHz) of the frequency of EXTAL isset.

System Clock E“El

Fleaze input Spstem Clock

14 MHz

OF. Cahcel |

Figure 14 Setting of Frequency for EXTAL
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Push the OK button without changing default of ID Code.

Pleaze input 1D Code

v Mew D code

Ok, Cancel

Figure 15 Input of ID Code

The ernulataor iz commmunicating with the MCL
Setting the flazh rmermon ..

Booting up the emulatar ...

Setting the extemnal flazh memony ...

Figure 16 Picture of Connecting
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When High-performance Embedded Workshop starts, select Debug Settings (D) from the Debug menu.

Setup Tools  Test Window  Help
Synchronized Debugging. .. |

Debug Settings. ..

For Target, select H8S/2456 E10A-USB SY STEM (CPU2600).
For Debug format, select Elf/Dward2.
Set $(CONFIGDIR) \$(PROJECTNAME).abs as a filename of Download modules.

Debug Settings

| D et ault5 ession v| Target ] Dptians |

I3 2456led_dema Target:

/2456 E104-USE SYSTEM [ CPU 2600 |

Core;

| ' =l
Diebug format;

|ER/Dwarf2 |

Download modules:

Filenarme Offset &ddreszs | Format Add...
$[COMFIGDIRM[FRO... 00000000 Elf/Ciwuarf2

L

ak | Cancel

Figure 17 Picture of Debug Settings
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Select "2456lcd_demo.abs" built in Chapter 5.5 from Download modules command in Debug.

Ewild WSetup Tools  Test  ‘Window Help

Synchronized Debugging. ..

Debug Sessions. ..

Debug Setkings...

TR
M= +— | —=
(]

[=}

Resek CPU

el
1]

sek Go

Rurn...

“ec Display PC

HstepIn

ﬁl Step Ower

| % Step out
Step...
Step Mode

= -%—H 15 IME

Initialize

| F Disconnect

Sawve Merary. ..

Werify Memary, .

| e |

Download Modules

Fa
Shift+F5

Crl-Shift+y

F11
F10
Shift+F11

| =% & % SO X

' |De|:uug

5L

11 RN TE IEIE E

i
1 H'001F

HpE !
ap T L

Name

gul time
touchpan
gt hook
mgt hook
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calibADx
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Figure 18 Selection of 2456lcd_demo.abs File

Push the reset button and the GO button, and write programs to on-chip flash memory and external flash memory.

Toals

Oy |-

= &

Test  ‘Window Help
=
2t 5 B EL EF 63 ¢ (P

reset GO

Figure 19 Reset and GO
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If the following message is displayed, writing is completed.

x|
3 7 =

Connected

Flash mwemory writing

Flash wemory write end

External Flash mewmory writing
External Flash mewmory write end

Figure 20 Completion of Writing to External Flash Memory
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5.9 Execution of Program

When the Go button is pushed under High-performance Embedded Workshop, the program on H8S side is executed on
completion of writing programs.

After the program is executed, it is necessary to adjust the touch panel first. Click "Plus Mark" on the upper left with a
fine-tipped thing. Subsequently click "Plus Mark" displayed on the lower right as well. The position where the button is
detected shifts when the click position shifts, and click the mark accurately.

_|_

Figure 21 Adjustment of Touch Panel (1)

_|_

Figure 22 Adjustment of Touch Panel (2)
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The main screen starts after compl eting the adjustment. Moreover, transition to this screen is made when the main

button is pushed from the Home screen. There is no corresponding event code in the userevent.c file because transition
to the Home screen is made by Visual C# OnClickGoto event when the button at the center is pushed.

Figure 23 Main Display

The Home screen starts when the button at the center is clicked. There are five buttonsin the Home screen, and it
changes into the screen corresponding to the pushed button. Thereis no corresponding event code in the userevent.c file
because this processing isincluded in Visual C# OnClickGoto event.

Phone

Figure 24 Home Display
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Neither the OnClickGoto event of Visua C# nor the event code corresponding to the userevent.c file are described in
the button for 1to 9, *, and #. Therefore, pushing these buttons causes no change.

When the Offhook button is pushed, animation is displayed on MGTPicutreBox. Under such a condition, animation on
MGTPicutreBox stops when the onhook button is pushed. Transition to the Home screen is made when the onhook
button is pushed with animation stopped. This has been achieved with MGT_HOOK_POLLING (processing at the
cycle) and MGT_HOOK_ONCLICK (button click event) in the mgt_hook() function of userevent.c file.

Phone
MGTPicutreB

Figure 25 Phone Display

There are six buttons in the Photos screen. When a small image is put on the button, and the button is pushed, the
corresponding screen (big image) is displayed. It returns to the Home screen when X button is pushed. Thereisno
corresponding event code in the userevent.c file because this processing is included in Visual C# OnClickGoto event.

Figure 26 Photo Display
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This display is mounted with the same mechanism as shown in Figure 26. It returns to the previous screen with a left

button. Moreover, it goes forward to the following screen with aright button. Because other Photos screens are
mounted by the same mechanism, explanation is omitted.

Figure 27 Photos Display 2

The WWW screen is composed of two or three buttons and the Backgroundl mage image. The image of the WWW site

is put on Backgroundl mage property of the form (screen) under Visual C#. WWW is composed of three screens. All are
mounted by the same mechanism as Figure 26.

It returns to the previous screen with aleft button. Moreover, it goes forward to the following screen with aright button
and it returns to the Home screen when X button is pushed.
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Figure 28 WWW Display
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The Music selection screen is composed of MGTPictureBox, MGTListBox, and four buttons.

The text of MGTListBox and the image of MGTPictureBox are switched with aleft button and aright button. The
screen is switched to the music play screen with the play button. Moreover, it returns to the music selection screen when

X button is pushed on the music play screen. It returns to the Home screen when X button is pushed on the music
selection screen.

These have been achieved by the OnClickGoto event of Visua C#, and MGT_HOOK _ENTER (initialization of the
screen), MGT_HOOK _POLLING (processing at the cycle), and MGT_HOOK_ONCLICK (button click event) in the
mgt_hook() function of the userevent.cfile.

Figure 29 MUSIC Selection Display
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Website and Support

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

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

Revision Record

Description
Rev. Date Page Summary
0.90 Jan.26.09 — First edition issued
1.00 Sep.28.09 31-33 Configuration files in Table 4 File List of High-performance

Embedded Workshop Reference Work Space (2456lcd_demo)
for H8S/2456 changed

All trademarks and registered trademarks are the property of their respective owners.
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Notes regarding these materials

1. This document is provided for reference purposes only so that Renesas customers may select the appropriate
Renesas products for their use. Renesas neither makes warranties or representations with respect to the
accuracy or completeness of the information contained in this document nor grants any license to any intellectual
property rights or any other rights of Renesas or any third party with respect to the information in this document.

2. Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising out
of the use of any information in this document, including, but not limited to, product data, diagrams, charts,
programs, algorithms, and application circuit examples.

3. You should not use the products or the technology described in this document for the purpose of military
applications such as the development of weapons of mass destruction or for the purpose of any other military
use. When exporting the products or technology described herein, you should follow the applicable export
control laws and regulations, and procedures required by such laws and regulations.

4. All information included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, 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 products listed in this
document, please confirm the latest product information with a Renesas sales office. Also, please pay regular
and careful attention to additional and different information to be disclosed by Renesas such as that disclosed
through our website. (http://www.renesas.com)

5. Renesas has used reasonable care in compiling the information included in this document, but Renesas
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information
included in this document.

6. When using or otherwise relying on the information in this document, you should evaluate the information in light
of the total system before deciding about the applicability of such information to the intended application.
Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any
particular application and specifically disclaims any liability arising out of the application and use of the
information in this document or Renesas products.

7. With the exception of products specified by Renesas as suitable for automobile applications, Renesas products
are not designed, manufactured or tested for applications or otherwise in systems the failure or malfunction of
which may cause a direct threat to human life or create a risk of human injury or which require especially high
quality and reliability such as safety systems, or equipment or systems for transportation and traffic, healthcare,
combustion control, aerospace and aeronautics, nuclear power, or undersea communication transmission. If you
are considering the use of our products for such purposes, please contact a Renesas sales office beforehand.
Renesas shall have no liability for damages arising out of the uses set forth above.

8. Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who
elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.

9. You should use the products described herein within the range specified by Renesas, especially with respect to
the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or
damages arising out of the use of Renesas products beyond such specified ranges.

10. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions.
Please be sure to implement safety measures to guard against the possibility of physical injury, and injury or
damage caused by fire in the event of the failure of a Renesas 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 applicable measures. Among others, since the evaluation of microcomputer
software alone is very difficult, please evaluate the safety of the final products or system manufactured by you.

11. In case Renesas products listed in this document are detached from the products to which the Renesas products
are attached or affixed, the risk of accident such as swallowing by infants and small children is very high. You
should implement safety measures so that Renesas products may not be easily detached from your products.
Renesas shall have no liability for damages arising out of such detachment.

12. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written
approval from Renesas.

13. Please contact a Renesas sales office if you have any questions regarding the information contained in this
document, Renesas semiconductor products, or if you have any other inquiries.

© 2009. Renesas Technology Corp., All rights reserved.
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