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Terminology The meanings of the terms used in this manual are described in the table below.

Term Meaning

Renesas environment | An environment in which program development is conducted by using language
tools and an integrated development environment platform made by Renesas

Electronics Corporation.

GNU environment An environment in which program development is conducted using Gcc.

IAR environment An environment in which program development is conducted by using language

tools and an integrated development environment platform made by IAR Systems.

RL78-series AP4 AP4 for RL78-series microcontrollers
RX-series AP4 AP4 for RX-series microcontrollers
RZ-series AP4 AP4 for RZ-series mcu
Related Documents Please use the following documents in conjunction with this manual.

The related documents listed below may include preliminary versions. However,

preliminary versions are not marked as such.

Documents Related to Development Tools (User’s Manuals)

Document Name Document Number
English Japanese
RX Family User's Manual :Software R01US0032J RO1USO0032E
RL78 Family User's Manual :Software R0O1US0015J RO1USO0015E

Caution The related documents listed above are subject to change without notice. Be sure to use
the latest version of each document for designing, etc.
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Chapter 1 Outline

1.1 Overview

The AP4 and Application Leading Tool(Applilet) is a software tool that automatically generates device drivers for the
RL78 microcontroller and the RX microcontroller made by Renesas Electronics. The Applilet consistent with the device
to be employed should be used.

Through the GUI, the Apllilet allows you to quickly initialize peripheral module registers.

This manual provides common operation specifications, such as the Applilet main window, menus, and dialog
operating methods, which are not dependent on the specific device to be employed.

This manual provides explanations by using RX111 Applilet screens as examples.

1.2 Names and Functions of Hardware
The flowchart of developmental tasks using the Applilet is shown in the figure below.

Figure 1-1 Developmental Flowchart

Product Planning

System Design

Software Design Software Design

Implement Coding » (

| | QAR Embedded WorkbenchT"’D
Test Compile / » ( CS+ )
Assemble
'

Debug

Applilet

e?studio

[
System Debug

System Test

commodification

Remark: e” studio: An eclipse-based integrated development environment provided by KPIT Cummins Infosystems, Inc.

IAR Embedded Workbench: An integrated development environment provided by IAR Systems
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1.3 Functions

O Outputting device drivers
According to the parameters that are set through the GUI, the Applilet automatically generates, in a file, the
source code that initializes peripheral functions. File names can be changed as desired.

O  Providing API functions
In addition to peripheral function initialization code, the Applilet provides API functions, such as starting and
stopping a peripheral function or modifying the conditions.
API function names can be changed as desired.

O  Selecting a build tool
The type of a build tool (compiler) can be selected from gcc and IAR.
The Applilet outputs the workspace/project file for the integrated development environment platform that matches
the selected build tool.

e NEC environment: Link directive file (.dr) for the C compiler
o IAR environment: Workspace/project file for the IAR Embedded Workbench(icpf)

o GNU environment: e” studio project file

O  Merging
° Merging source codes

Programs written between the merge comments can be retained without deletion during the re-output
(overwriting) of the code.

° Merging workspace/project files
The Applilet stores output files as target files to be built in a workspace/project file in the integrated development
environment platform. During code regeneration, the Applilet changes the storage of target build files as the
number of files that are output by the Applilet increases or decreases”. In such a case, any previously stored
user files are retained without being deleted.

* The Applilet stores files on an add-on basis, but it does not delete files that are no longer needed.

O  Outputting report
Reports on peripheral function settings, API function names associated with the various functions, and file names
can be output in a file. As the format of an output file, either HTML or CSV can be selected.
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Chapter 2 Installation

2.1 Features of Installer

The Applilet Installer has the features described below.

O  Accommodating multiple versions
Multiple versions of the Applilet can be installed on a single PC.

O  Acommon package handling both English and Japanese environments
The Installer does not automatically distinguish languages. At the beginning of the installation process, the user
should select a desired language.
Even in Japanese-version Windows, if the Applilet is installed after selecting [English], the Installer can install
the version of the Applilet that displays items in English.

Caution: The Applilet is used as a single application.

2.2 Installation Procedure

This section describes the procedure for installing the Applilet, taking the installation of [AP4 for RX111] in Windows 7
as an example. The contents of display may vary depending upon the particular operating system and software being

used.

Cautions 1. You need to perform installation by logging in as a user with Administrator privileges.
2. For the execution of the Applilet, you need to install “.NET Framework Version 4” as well as the
“Microsoft Visual C++ 2010 SP1” run-time library. If these files have not already been installed
on the host machine being used, install the files by downloading them from Microsoft
Corporation’s website.
Whether these files have been previously installed can be checked by viewing [Add or Remove

Programs] in Windows.

Figure 2-1 Add or Remove Programs (Verifying .NET Framework Version 4.0)
=Tk

Currently installed programs: [T Show updates Sork by IName vl
5 Microsoft WET Framewark 3.0 Service Pack 2 Size  169.00MB =
ﬁl Microsoft \MET Framewark 3.5 SP1 Size  28.14MB
..:'. Microsoft \MET Framework 4 Client Profile Size  117.00MB
._._' Micrasoft \MET Framewark 4 Extended Size  38.04ME
ﬁ! Microsoft Wisual C++ 2005 Redistributable - x86 9.0.30729.17 Size q,64ME
ﬁl Micrasoft Visual C++ 2008 Redistributable - x86 9.0,30729.6161 Size  10,20ME
[B7] Microsoft Visual C++ 2010 %86 Redistributable - 10.0,40219 Size 11.14ME
R20UT3420EJ0100 7146
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(1) Using the Applilet installer, execute the [Setup.exe] file.

Remarks 1. The Applilet installer can be acquired from the website for Renesas Electronics.
http://www.renesas.com/products/tools/coding_tools/coding_assistance/applilet/
(The address of the website is subject to change without notice.)
2. The downloaded installer may be compressed. If it is compressed, decompress it and execute the

[Setup.exe] file.

(2) The [Choose Setup Language] dialog box appears.
Select the desired language, and click the [OK] button.

Figure 2-1 [Choose Setup Language] Dialog Box

Choose Setup Language ll

2 Select the language for thiz inztallation from the choices below.
4

Cancel |

(3) Specify installation settings according to the wizard dialog that appears.
In each dialog box, clicking either the [Next] or [Yes] button brings up the next screen.

Figure 2-2 Installation Wizard Dialog Box

i'\% Application Leading Tool for RX111 ¥1.00.00 - InstallShield Wiz il

Welcome to the InstallShield Wizard for
Application Leading Tool for RX111 ¥1.00.00

i'-‘\!"‘ Application Leading Tool for RX111 ¥1.00.00 - InstallShield ¥iz

License Agreement

Flease read the Following license aareement carefully,
i'-.%‘ Application Leading Tool for RX111 ¥1.00.00 - InstallShield ¥z x|

JSER LICENSE &G Destination Folder -
Click Mext ta install ba this Falder . or click Chanoe b instal b A differsnt Fals )

IMPORTANT-READ {& Application Leading Tool for RX111 ¥1.00.00 - InstallShield Wi2

This User License G Install £ Ready to Install the Program

either & natural .

E"Renesas") forrl il The wizard is ready to beqin installation.
means the Renes
computer softwa Click Install ko begin the installation.
and "onling” files
the SOFTWARE F I you wank ko review or change any of your installation settings, click Back. Click Cancel to
If yau do not agre exit the wizard,

" 1 donot accept

Inistall5hield
Inistall5hield
InstalShisld
< Back Lo Instal Cancel |

Caution: In the installation destination folder name, none of these 11 characters, [(/*:<>?|" ¥;,] can
be used.
Also, a space (a single-byte blank character) cannot be used at the beginning or end of a folder
name.

The installation process may fail if an illegal character is specified in the folder name.
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(4) To end the installation process, click the [Finish] button on the [Wizard Completed] screen.

Figure 2-3 [Wizard Completed] Screen

I.% Application Leading Tool for RX111 ¥1.00.00 - InstallShield Wizard x|

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed Application
Leading Tool for R%111 %1.00.00, Click Finish to exit the
wizard,

< Back. Cance]
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2.3 Uninstallation Procedure

This section describes the procedure for uninstalling the Applilet, taking the uninstallation of Applilet for RX111 in
Windows 7 as an example. The contents of display may vary depending upon the particular operating system and

software being used.

Cautions 1. You need to perform uninstallation by logging in as a user with Administrator privileges.
2. Uninstalling the Applilet will not uninstall the “.NET Framework Version 4” and “Microsoft

Visual C++ 2010 SP1” run-time library and associated files.

(1) In [Add or Remove Programs] of Windows 7, click the [Uninstall] button for the Applilet to be uninstalled.

Figure 2-4 Add or Remove Programs (Uninstalling Applilet)
1ol

Currently installed programs: [T show updates Sort by IName vl

B application Leading Tool for RX111 ¥1.00.00

pork information.

Ta chang rogram ar re From your camputer,

U odrrllab? Few DEFR Si20 02 01 ——— FETPPPEY

(2) In the wizard dialog box that appears, select [Yes].

Figure 2-5 Confirming Uninstallation

% Add or Remove Programs =1
Currently installed programs: [T show updates Sork by IName VI

-

“|Add or Remove Programs |

\?/I Are you sure you want to remove Application Leading Tool For RX111 ¥1,00,00 from wour computer?

fidd Mew

L oancllaks

(3) The uninstallation process finishes.

Figure 2-6 Uninstall Finished
1ol x]

Currently installed programs: [T Show updates Sort by: IName vl

Agere Systems ACI7 Modem “
_A Applilst3 for RL7S_G13 ¥1.03.01 Size 17, 84ME

te, ATI Control Panel Size  10.66MB
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Chapter 3 Operating Procedure

3.1 Names of Parts

Figure 3-1 Main Window

<1>
<2>
K .‘_‘"—Applicatiun Leading Tool for RX111 - sample01.cgp —|O 5'
<3>\ File  Wiew  Peripheral Functions  Options  Help <9> |
L] bl 2] 2] | 8 GhURs For szstudio - / | <4>
Proj & r E,J‘I Peripheral Functions r“'_-,( Code Preview r Property F x|
=1 Saokd Golcenerate code |2 [ 8 £Z F WE SRS D D El PP IR G 2
2l Peripheral Functions - =
<6> 7 Clock Generator ~VCC sefting <7>
[+--m “oltage Detection Circuit ® 27V < WL ¢ 36 [V) 24N WEC € 2.7 V) 18N
\ - Clock Frequency Accuracy Measurems
--m Low Power Consumption —Main clock oscillator setting ———
' Interrupt Contraller Unit v i T
wi Euses Eaif;:'j:':cmatim s 5 PeriplUnctions | Code Preview Property |
w Data Transfer Cantraller 1 LC6C_Create (vaid) <8> E
~-m Event Link Contraller Frequency ¢ Wintls © v counts
-me 1/0 Ports ) ) - -
[H-m' Muli-Function Timer Pulze Unit 2 Dsillatar vt time /% Set wain clock control registers +/
~m Port Output Enable 2 o . . SYITEM.MOFCR.EYTE = _00_cCGC_MAINOSC_RESCNATOR | _20_CGC_MAINOSC_OVER
(- Compare Match Timer - Dscilation stop detection function SYSTEM.MOSCUTCR. BYTE = _00_CGC_OSC_WAIT_CYCLE_Z:
-~ Realime Clock ) —PLL circuit setting /% Set main clock operation %/ T
W Independent Watchdag Timer ™ Opeti STSTEN. MOSCCR. BIT. MOSTP = OU:
. L peration
[-m¢ Serial Communications Interface
w120 Bus Interface Frequency /* Wait for wain clock oscillator wait counter overflow */
W' Serial Peipheral Interface P E el — — S —
P —Sub-clock osecills® and RTC (BT SCLK] setting ||
' CRC Calculator v i r wl - - - =
W' A/D Converter Operation l"T‘i Peripheral Functions r__j Code Prevlew/Prnperty
W' DA Converter ;I_ e Al | <9>
--m Data Operation Circuit E Generate File Mode
<8> =05 Code Preview MOAS004 srchr_cq userdefind A7) et corial Dutput all 4F1 functions acomrding to the sefling
~ Bl Common MO409004 o, File generation cantrol Merge file
: SICM_CQ_GOC.CW Oyt folder C:\Documents and Settings\toolgi\My Docum
=g _ca_main.c 140409004 srehi_cg_cge_use Report type CSV file
F T8 main 1 0403004: srch_cg_cgoh walg s = -
;ﬂ R_MAIN_sedrit +40403003: The operation of generating file was successiul. —
g r_ca_vector_table.c - +“—<10> -
<5> 4| | I T | »
\ MCL:RE111{128KE) Chip:RSFS11154xFM H
<1> Title : Displays the product name and the Applilet project file name.
<2> Menu : Allows the user to select and execute a command.

<3> Main Toolbar : Allows the user to select and execute a command by clicking a button.

<4> Module Toolbar : Generates code. Also, switches between peripheral functions that are displayed or set
up on the Module Panel.

<5> Status . Displays information on the current project.

<6> Project Tree - Indicates the settings for a peripheral function. Also, switches between peripheral
functions that are displayed or set up on the Module Panel.

<7> Module - Allows the user to set up a peripheral function. The Module and Preview panels can be
switched by pressing the tab key.

<8> Preview : Allows the user to set the file and API function to be output when code is generated.
The Preview and Module panels can be switched by pressing
the tab key.

<9> Property . Allows the user to view or make output, macro, or file settings.

<10> Output . Displays information, including the execution status of code generation or report output,

or the allowable range for a selected input field.

R20UT3420EJ0100 —
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3.1.1 Title Bar

The title bar displays the product name and the Applilet project file name. A project file name tagged with a “*”
indicates that the file does not contain the latest settings.
Figure 3-2 Title Bar
'-._-_'"-Applical:iun Leading Tool for RX111 - SampleD1.cgp

_ o] x|
3.1.2 Menu Bar

The menu bar is used to select and execute a command. For the functions of the various menus, see Chapter
4 Menu Reference.

Figure 3-3 Menu Bar
File  Wiew  Peripheral Functions  Opkions  Help

3.1.3 Main Toolbar

Clicking a button on the main toolbar allows the user to execute frequently used functions. For button functions,
see 4.5.1 Main Toolbar.
Figure 3-4 Toolbar

() & W 2| %] @) | 98 | GNURX for e2studio -

3.1.4 Module Toolbar
Code generation can be executed by clicking the [°;~| J—-FA RG] button on the module toolbar. Also,

clicking a peripheral function button switches between peripheral functions that are displayed or set up on the
Module panel. For button functions, see 4.5.2 Module Toolbar.

Figure 3-5 Module Toolbar
E’ElGenerate code _r-—'v-_ O & & # ,g.i = i b QFflgr .-;D =] l'.ﬂ} f utg A 12 Lj:.‘fﬁ. L.u.._\ ip3

# AL -t

3.1.5 Status Bar

The status bar displays device information (the product series name and device name).
Figure 3-6 Status Bar

IMOU.NEO?SKDRKES ChipuPD78F1142_6i4 I

<1> <2>

Remark: <1> Device product group name, <2> Applicable device name
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3.1.6 Project Tree Panel

This panel shows the settings status of each peripheral function in the form of an icon. Double-clicking a
peripheral function name switches between modules that are displayed or set up on the Module panel. For a

description of what is displayed, see 5.1 Project Tree Panel.

Figure 3-7 Project Tree Panel

Project Tree
= |75 &PdeZgce Rx111_RSFET11544FM =

I__-_I‘,'il,,eI Peripheral Funchions

----- e Clack Generator

w0 Yaolkage Detection Circuit

----- w Clock Frequency dccuracy Meazurement |

----- w' Low Power Consumption

----- .f Intermupt Contraller Uit

----- m Buzes

----- w Data Transfer Controller

----- w Event Link Contraller

e o o

Remark: If the width of the Project Tree panel is too small to display all character strings, place
the mouse cursor on the character string or icon of interest. This will display all

character strings for an item on the tooltip.

3.1.7 Module Panel
This panel is used to set up a peripheral function. For the operating procedure, see 3.6 Setting up a
Peripheral Function.

Figure 3-8 Module Panel

ﬁ_‘l Peripheral Functions ru'_,( Code Preview r Propetty ] X
Glceneratecode [ O S B W ¥ E w0 D El & LT P G 9 8
Clock sefting | Register wite protection function setting | =l
~%CC setting
& 27 WO < 2B M & 24N LWID <27 V] 1B £ WO < 2.4 [W]
- Main clock oscillator zetting
v Operation
Main clock oscillation source I Resonatar j
Frequency |1 2 [MHz]
Oscillator wait time |2 cycles j ID_‘IB? [ps]
Oszcillation stop detection function I Disabled j
Remark: The positions of the Module panel and Preview panel can be switched by dragging
and dropping the tab.
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3.1.8 Preview Panel

This panel is used to set the file and the API function that are output during the code generation process. For

the operating procedure, see 3.7 Checking Source Code.

Figure 3-9 Preview Panel

Project Tres = i peripheral Functions - f Code Preview Property
g0 1_cg_vector_table.c ~|fvoid R_cGC_Create (void) 8
e dl T_cg_reset_program. asm {
- @i r_c_intermupt_handlers.h uintl6 t W count;
- r_ca_hardware_setup.c - -
g r_ca_macrodriver.h /% Ser wain clock control registers ®/
O r_cg_userdefine b SYSTEM,MOFCR.BYTE = _00_CGC_MAINOSC_RESCNATOR | _20_CGC_MAINOSC_CVEE
B Clock Benerator SYSTEN. HOSCUTCR. BYTE = _00_CGC_OSC_WAIT CYCLE_2:
=g ea cgee
:m R_CGC_Create /% Set mwain clock operation #/ ]
'] R_CHC_Reisteitwite_Cac SYSTEM. MOSCCR.EIT. MOSTP = OU:
~#7| R_CHC_Registetwrte_Model
--:‘“ R_CGC_Registerw/rits_Lvd /% Wait for main clock oscillator wait counter overflow #+f
-*1%| R_CBC_Set_ClackMods while (1T '= SYSTEM.OSCOVFSR.BIT.MNOOWF) ;
=0 r_cg_cge_userc
7oL

-] R_CGC_Creste_Usernit /* Set system clock ¥/

3.1.9 Property Panel
This panel is used to view or make output, macro, and file settings.
see 5-4 Property Panel.

Figure 3-10 Property Panel

CJ‘J Peripheral Functions r‘_;_:f Code Preview/V Property x
=2V
El Generate File Mode
AP autput contral Output all &P functions according to the setting
File generation control Merge file
Output folder C:\Documents and 5ettingz\toolgit\My Documents\San
Report type CS5¥ file
E Microcontroller Information
Microcontaller name RSFE11154:FM
Micknarne Fx111(128KE)
E Product Information
Felease date G/8/203
“erzion 1.00.00.03
E Project Information
Project name Samplell
Project path C:ADocuments and Settingsstoolgiiky DocumentshS amplediS
[SE— [y

3.1.10 Output Panel

i r_ege_nscillation_stop_interup SYSTEM.SCKCR.LONG = _00000000_CGC_FCLED_DIV_1 | _00000000_CGC_PCLER
=gl r_eg_egeh _00000000_¢GC_FCLE_DIV_1;

jE2) Woltage Detection Circuit

B 1. Clock Frequency Accuracy Measureme J* Ser sub-clock *F

3] Low Power Consumption SYSTEM. S0SCCR.BIT.SO0STP = OU:

B 11 Interrupt Controller Unit

(-l Buses #* Wait for the register modification to complete */

(1.1 Data Transfer Coniraller while (0T != 3VSTEM.S0SCCR.EIT.S0STP) :

[l 1.1 Event Link Controller

-l 10 Parts — for [w_count = OU; w_count <= 0051 CGC_SUBOSCUT UAIT; w_count++

# MultiFunction Timer Puls Unit 2 1

# Port Output Enable 2 nopil;

1 Compare Match Timer 1

G Realime Clack ';l :

a 1 R al 1 o

For a description of what is displayed,

This panel displays the execution status of code generation or report output, and information such as the

allowable range for a selected input field. For a description of what is displayed, see 5.4 Output Panel.

Figure 3-11 Output Panel

M0409000:zrc'_cg_uzerdefine b was generated.
0403000 zre’r_cg_cge.c was generated.
M0409000:src_cg_cac_user.c was generated.
k0403000 2rc_cg_cge.h was generated.

+0403003: The operation of generating file waz successiul.

1] |
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3.2 Operating Procedure

In the Applilet, source code is created by performing the following procedure:

Figure 3-12 Operating Procedure

(

Start

)

Create a project
- Select target device
+ Select compiler
* Input project name

Open existing project

- Select File
- Select recently-used File

Specify Peripheral Function
- Select target peripherals
- Specify functions on the

Specify Code

* Input output or not
* Input file name
* Input API function name

Generate Code

- Set / marge output format
- Set output path

Save Project

End
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3.3 Starting up

This section explains how to start up the Applilet.

1. In Windows, select the [Start] button -> [Program] -> [Renesas Electronics Application Leading Tool] ->

[RX111] -> [Vx.xx.xx]. After these items are selected, the Applilet main window starts up.

Figure 3-13 Main Window (Immediately after the Startup)

%> application Leading Tool gl

File  Wiew  Peripheral Functions  Options  Help

FIEHE (G R a °

il start | x

— Recent Projects
Mame | td odified | Location |
Mew Project Open Project

Clutput

< |

Ready
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3.4 Creating a New Project File
1. On the main window, press the [New Project] button to display the [New Project] dialog box.
Figure 3-14 [New Project] Dialog Box
-._‘_‘"—Application Leading Tool =1olx]
File  Wew  Peripheral Functions  Options  Help
N EHE |5 e -
1 Be w 4% Start ] x
 Flerass Drsinate
B rerroee x| |
Microcontroller: I R j
Using microcontioller: Using compiler:
R111(128KEB)
 FISF511158FM ‘\ A
F ROPSTT154:7K. CCA% CCRX for B
REFE111545LF e2studio
 FISF5111584FL E
REFE1T154xME
N [ GMURX for
= [ e2studio
- Rx111(16KE]
I W
IHDM size: 128K, Pin count: B4
Project name: |F|><H1 sample
Flace: IC:\Documants and Settingshtaolgisy Docume j Erowse |
Cancel |
<| 1] _>|
Ready -3
2. Setup items and then click the [OK] button to create a new project.
Table 3-1 Project Creation Settings
Item Summary
Microcontroller Specify a target device. Peripheral functions that can be set up vary with the
specified device.
Using compiler *1 From CCRX (made by Renesas), EWRX (made by IAR), and GNURX (made by
KPIT), select the compiler to be used for the build process. The build tool can be
changed even after a project is created.
Project name Specify a project folder/file name. If an IAR compiler is specified as the build tool,
the project folder/file name is also used as a workspace/project file name.
Place Specify where the project is to be saved.
*1: The item which can be chosen changes with a micro controller.
Caution: In a folder/file name, a single-byte alphanumeric character and "_" (underbar) can be
used.
Also, a space (a single-byte blank character) cannot be used at the beginning or end of a
folder/file name.
The creation process may fail if an illegal character is specified in the folder/file name.
Remark: If a project with the same name already exists in a specified location, an overwrite
confirmation message appears. Clicking the [OK] button overwrites the existing project
file.
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3.5 Opening an Existing Project

If a previously created project exists, it can be opened by either specifying the file name or by selecting it from a

list of recent projects.

(1) Opening a file by selecting it
In the Main window, press the [File] button. The [Open] dialog box appears.

Figure 3-15 [Open] Dialog Box

Laak jn: IE) Samplell j e ? = B

- HardwareDebug
| IRelease

\sre
Sample0l.cgp

Desktap

ty Documents

"
Iy Computer
@
ey 3 File: name: I j Open I
Files of type: ICode Generator project”.cap) j Cancel /l
%

Selecting the file and clicking the [Open] button opens the selected file.

(2) Opening a recently used file
From the [Recent Projects] displayed in the Main window, select the file to be opened.

Figure 3-16 Opening a Recent Project

File | Wiew  Peripheral Functions  Options  Help
U] Hew ChrHM -
= Cpen ChrHO .:;;g Start ]

Wl save Chrl+5

F; s [ Recent Projects

MHame | odified | Location
~  Close
2l Gemerate Code Chrl+G
Generate Report

| Recent Projects 4 | 1: CiDocuments and Settingsitoolgity DocumentsiSample0 1l Sample0l)Sample0.cgp
et ||
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3.6 Setting up a Peripheral Function

Peripheral functions to be displayed on the Module panel can be selected by one of the methods listed below. For

a description of what is displayed on the Module panel, see 5.2 Module Panel.

° From the [Peripheral Functions] menu in the Main window, select a peripheral function.
° On the Tree View panel, double-click the peripheral function name.
° Click the module toolbar button.

Remark: Even when the Module panel is not being displayed, the Module panel can be opened by
selecting a peripheral function from either the [Peripheral Functions] menu or the Tree View

panel.

Figure 3-17 Setting up a Peripheral Function

Peripheral Functions

2% Clock Generatar
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A S ain KA VEL satirg 4 Interrupt Controller Unit
¢ Lo o Cormegion (||| 2TMDVEE €260 2y L,
& Inkmpd Cordiober Und AT iE Guses
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¢ D Tranales Contiobes 7 Opessticn ,g'; Data Transfer Controller
it Evert Link Contoller Mo clock oaclion source Fiosonson
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S g& Independent Watchdog Timer
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Buses | L"',"_" Serial Peripheral Interface
Dl Transles Corioolis
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Caution: The [Clock setting] can affect other peripheral function settings. If the [Clock setting] is

modified, the settings for other peripheral functions need to be rechecked.
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3.6.1 Input Conventions

Input of information into the Module panel is subject to the following conventions:

(1) Character set

Table 3-2 lists character sets that the Module panel can accept for input.

Table 3-2 List of Character Sets

Character set Summary
ASCII Single-byte alphabetic, numeric, and symbol characters
Shift-JIS Double-byte alphabetic, numeric, symbol, hiragana, katakana, and kanji characters, and

single-byte katakana characters

EUC-JP Double-byte alphabetic, numeric, symbol, hiragana, katakana, and kanji characters, and

single-byte katakana characters

UTF-8 Double-byte alphabetic, numeric, symbol, hiragana, katakana, or kanji (including Chinese)

characters, and single-byte katakana characters

(2) Numeric values

Table 3-3 shows radix base numbers that the Module panel can accept for input.

Table 3-3 List of Radix Base Numbers

Radix number Summary
representation
Decimal A number beginning with a numeral 1 to 9, followed by numerals 0 to 9, including 0.
Hexadecimal A number beginning with 0x, followed by 0 to 9 or alphabetic characters a to f, (not case-
sensitive).

3.6.2 Icon Display on Invalid Input Fields
If an illegal character string is entered or if a value is not entered in a required field, the Module panel displays
a J icon indicating that the input data is incorrect. In addition, the Module panel represents the affected

character string in red to provide a warning that input is invalid.

Remarks 1. If an invalid input field is present, control cannot move to another peripheral function
setup view.
2. If the mouse cursor is moved to the J icon, information on the character string to be input (a
helpful hint on how to resolve the input error) is displayed as a popup.

Figure 3-18 Icon Display on Invalid Input Fields

~Main clock ozcillator getting
¥ Operation
Main clock ozcillation source I Resonator j
Frequency |3U [MHz)
Ozcillator wait time I 2 cycles ﬂ ID_EE? |InFormation of walid input walue range: 1~20
Ozcillation stop detection function I Dizabled j
R20UT3420EJ0100
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3.6.3 Icon Display on Pin Contention
As peripheral functions are set on items in which pin contention can occur, the Module panel displays a !

icon in the affected spot to provide a warning on pin contention, indicating that a contention has occurred.

Remarks 1. The function for which a pin contention warning icon is displayed cannot be enabled. When
using the affected function, the contending peripheral function should be disabled.
If the mouse cursor is moved to the ! icon, information on pin contention (a helpful hint

on how to avoid contention) appears as a popup.

Figure 3-19 Icon Display on Pin Contention

' Unused  n 0 Out I~ Pullup ICMDS otput j ™| Output 1
—Pa3

{* Unused Cnr oot T oPulup ICMDS output j I~ Output 1
~Pdd

' Unused Cilnt Coowt T Rulp ICMDS otput j ™| Output 1
-PAE

& r The Following pin conflicks have been detected. You must change the setting in that module before you can use it For other purpose.
* Unused In pid was used as TXDS.
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3.7 Checking Source Code

The Applilet generates source code (a device driver program) that matches peripheral function settings (see 3.6
Setting up a Peripheral Function). The source code can be checked on the Preview panel. If the Preview panel is
not open, clicking the [Preview] tab switches the Module panel to the Preview Panel.

On the tree on the Preview panel, double-clicking either the source code file hame or the API function name
switches the display of the source code.

On the Preview panel tree, you can specify whether to turn on or off an output, rename API functions, or rename
files.

Figure 3-20 Verifying Source Code

'-._-_'"-Application Leading Tool for RX111 - Sampledi.cgp ;Iglﬁl

File  View  Peripheral Functions  Options  Help

IJ = W = 'fgj @ ‘{“ GMURY For e2studio -
%l Peripheral Functions™* /V__;,f Code Preview g
- A0 Converter oid R_CGC Create (void) Nl
D/A Converter i
[ ata Operation Circuit uintld t w count:
-7
- Commaon /% Zet wain clock control registers *f
Clack Generator SYSTEM.MOFCR.BYTE = _00_CGC_MATNOIC BESCNATOR | _z20_CGC_ MATNOJIC OVERIOHN
STSTEM. MOSCWTCR.EYTE = _00_CGC_O3C_WAIT CYCLE_Z; J
[“] R_CGC_Set_ClockMode /% Set main clock operation ®/
‘di 1_cg_cgc_userc SYSTEM.HMOSCCR.EBIT.MOSTF = 0OU;
4l r_eg_cgeh
B0 Yaolkage Detection Circuit A% Wait for mwmain clock oscillator wait counter owverflow *F
B Clock Frequency Accuracy Measurems while (10U != SYSTEM.OSCOVFSR.EIT.MOOVF)
- Laows Pawer Consumnption
[ Interupt Controller Unit /% Set system clock */
[E28 Buses SYSTEM.3CRCR.LCONG = 00000000 CGC_PCLED DIV 1 | 00000000 CGC _PCLEE DIV
B Data Transfer Controller 00000000 CGC FCLE DIV 1:
-1 Event Link Controller - - - - -
- 140 Ports /7 Set sub-clock
[ M ult-Function Timer Pulse Unit 2 SYSTEM.SOSCCR.BIT.SOSTE = OU: j
[ Part Output Enabls 2 j
[0 Compare Match Timer Dutout )
-1 Realtime Clock =LLEE .
-+ Independent Watchdog Timer MD#DSDM:SIC'\r_cg_cg_c.h was averwritten. ;I
X . 0403000 srchr_cg_zoi.c waz generated.
- Serial Communications |nterface . .
0409000 srchr_cg_sci_user.c was generated,
B |2E.BUS Interface — | M0409000: rchr_ca_scih was generated.
-1 Serial Peripheral Interface 14 0409003: The operation of generating file was successiul. (o
-1 CRE Calculator - =
« | ;I_I « | _'I_I

MCU:RX111{128KE) Chip:RSFS11158:FM

Remarks 1. Source code cannot be edited on the Preview panel.
2. In some API functions (such as API functions for a serial array unit), register value SFRs and other
values are calculated during the code generation process before the function is finalized. For this
reason, the source code displayed on the Preview panel may not agree with the source code that is

actually output.
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3.7.1 Setting Output on/off

According to the peripheral function settings, the Applilet automatically enables the output of a required API

function. For non-mandatory API functions, the user can enable/disable the output of the API function.

On the Preview panel tree, right-clicking the API function name brings up a context menu. By selecting

[Generate Code] / [Not Generate Code], the user can specify whether to turn on or off an output of the API

function.

Figure 3-21 Output on/off Settings

°.5-5-5-i| Peripheral Functions* / i Code Preview

! Property

- A0 Converter

-m DAA Coreeerter

~m Data Operation Circuit
-/ Code Preview

(o O OO e OO B s O

;I wvoid R_CGC_Create (void)

i

uintlé t w_count;

Camman /% et main clock control registera #F
Jf Clock Generator SYSTEM.MOFCR.BYTE = 00 CGC_MAINOSC RESONATOR |
-0 reg eges SYSTEM.MOSCUTCR.BYTE = 00 CGC_0SC_WAIT CYCLE 2.
'] R_CGEC_Create
e et mwain clock operation */
-3 _co_cac_user. G ) EM.MOSCCR.BIT. HOSTE

’ﬂ R_CGC_Cre
- 1_ege_oscill
| r_cg_cach

Yolage Detection O
Clock Frequency b

Lo Power Congumn| [25

Mot Generake Code
- ait for main clock oscillator walt counter o
5 Rename e (10 != SYSTEM.OSCOVFSR.EIT.MOOVF) ;
Default
et system clock */
Broperty EM.SCKCR.LONG = 00000000 _CGC_FCLED DIV 1 |

Interrupt Contraller L
Buzes

Data Transfer Controller

ik

|| /% Set sub-clock */

_00000000_CGE_FCLE DIV 1)

Remark: Whether output is on or off can be checked by the type of each icon on the Preview panel.

Table 3-4 Source Code Output on/off

Icon type

Summary

‘fIl::lj

The source code for this API function will be output.

The API function for which this icon is displayed is treated as a function

requiring source code output (not changeable to a ﬂﬂ).

Fuiy

The source code for this API function will be output.

g

The source code for this API function will not be output.
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3.7.2 Renaming a File

In the Applilet, the code to be output can be assigned any file name.

On the Preview panel tree, right-clicking the file name brings up the context menu. By selecting [Rename], you

can edit the file name.

Figure 3-22 Renaming a File
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£E !'—'ur.ﬁ‘r\
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To reset the file name to the default file name provided by the Applilet, select [Default] from

2. In file names, single-byte alphanumeric characters and [ _ ] (underscore) can be used.

3. Information on the file selected on the Preview panel is displayed in [File name] on the

Property panel. File names can also be edited in [File Information].

Figure 3-23 [File Information] Tab (Renaming a File)

c
L

=
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3.7.3 Renaming an API Function

In the Applilet, the code to be output can be assigned any API function name.

On the Preview panel tree, right-clicking the API function name brings up the context menu. By selecting

[Rename], you can edit the file name.

Flgure 3-24 Renaming an APl Function
Praject Tre

DE-E-E-E| Peripheral Functians* / A Code Preview
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ho G

A/D Converter ;I void R CGC Create (void)
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¢ m Data Operation Circuit uintlé £ w count:
-3 Code Freview - -
- Comman /S Ser
= [+
i-Fie 7o iR il
| SYSTEM. . -
| Fcec Creae w A0 Corverter “ | Wroia
| . e ooy | om0 DA Converter i
B -g. 1_og_ogc_usg ;,aj Generate Code ren) | w0 Data Operation Circuit u
) - Mok Generate Code E| “_.( Code Preview
H I_cgc_os WMait
Cormrmon
------ Qj _cg_cge.h |;._=|5 Renarne | le | !
E-1 Yoltage Detectio —— ~ EI Clack, Generator o
-0 Clock Freguency h\\ E| m _CO_COc.c o
B Low Power Consd 750 Property TEM. PoL ngjtj H EGE Ereate
10 Interupt Controllerom i
[#-1 Buzes | I !
El d 1_oO_coc_userc 3
- "] R_CGC_Create_Usernit
£
Yoltage D etection Circuit 11
Remarks 1. The name of the main function cannot be changed.
2. In file names, single-byte alphanumeric characters and [ _ ] (underscore) can be used.
3. Whether output is on or off can be checked by the type of each icon on the Preview panel.
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3.8 Output of Source Code

Source code (a device driver program) can be output by any of the following methods:
- From the [File] menu, select [Generate Code].
- On the toolbar, click the | ',:EJ ] button.

- On the module toolbar, click the [ E’Ej Generate code  Joutton

Figure 3-25 Code Generation
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3.8.1 Modifying the Output Modes

In the Applilet, you can select an output mode (overwriting, merging, or previous-file-priority) from [Generate
File Mode] on the Property panel.

To change output modes, in the [File generation control] field, click the j button to select a desired mode
from the list.

Figure 3-26 Changing Output Modes
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An output mode can be selected from the three modes listed in Table 3-5.

Table 3-5 Source Code Output Mode

Output mode Summary
Overwrite file If an identically named file already exists, overwrites that file.
Merge file If an identically named file already exists, merges that file with the current file.

Only the content of a merge comment is subject to the merging action.

/* Start user code. Do not edit comment generated here */
[merge section]

/* End user code. Do not edit comment generated here */

Do nothing if file exists If an identically named file already exists, does not output the current file.

Remarks 1. The merge comment can vary depending on where it occurs.
2. A merge comment should not be edited or moved. If it is edited or moved, the
merging cannot be performed correctly.
3. The presence of any unpaired braces { } in a merge section can result in deleted

source code.
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3.8.2 Changing Output Destinations
In the Applilet, where source code is to be output can be specified in [Output folder] on the Property panel.
To change destination folders, an output destination folder can be selected on the [Browse For Folder] screen,

which is displayed when the _..| button in the destination folder field is clicked.

Figure 3-27 Specifying an Output Destination

Application Leading Tool for R¥111 - Sample01.cgp 10l x|
File  View  Peripheral Functions — Options  Help
=l 'fjj 21 sl | GMURs For e2studio -

Project Tree *x j_’,_ﬂ Petipheral Functions* rwf Code Preview/ Property ] x

=4l &
El Generate File Mode

Periphieral Functions

+ Clock Generator
Wolkage Detection Circuit
Clock Frequency Accuracy Measureme
Lo Power Consumption

~m Interupt Controller Unit

AP output contral
File generation control

Output all AP functions according ta the setting
erge file
C:\Documents and SettingsitoolgiyMy Documents'S ampleOl \Sq]

C5¥ file /

Output folder
Feport type

([ VY P | P

Browse For Folder

{ P R

i

@' Desktop -
lD My Documents

-j My Computer

& My Network Places

) 20130329 O0OO0O_0O0O RH3S0_Flx

I an_r01an0716ej0102 _rl7ag13 flash

I aP4_Rx111

|3 CubeSuite+ EZ,00.00m
|3 CubeSuite+ E2.01.00a
lﬂ Error Report Daka

—

=
Cancel |

Remark: In the installation destination folder name, none of these 11 characters, [(/*:<>7? | " ¥, ]

Make Mew Folder |

i

can be used.
Also, a space (a single-byte blank character) cannot be used at the beginning or end of a
folder name.

The output changing process may fail if an illegal character is specified in the folder name.
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3.9 Generating a Report File
Areport file can be output by either of the following methods:
e From the [File] menu, select [Generate Report].
e On the toolbar, click the [|* |] button. |
File
Figure 3-28 Report Output
] U] Mew Chrl+Hh
# Application Leading Tool for RE111 - Sample01.c
s> hpp 0 p ap 2 open o
File | Wiew  Peripheral Functions  Options  Hel
. - ¢ = £ H  gave Chrl+5
= E R i Ny . .
AR=A T R EN| t:’—l sl | GNURE For ezstudio B cave s
Praoject Tree b /Eg Peripheral F{ | % (jose
= = = -
=l [_]'j = ample1 2 @enerate code =
=-Ed Peripheral Functions -~ o] Generate Code  Chl+G
""" & Clock Generator =G S ﬂz Generate Report [ll
[+--m" “olage Detection Circuit = 27 WD
----- W' Clock Frequency Accuracy Measuremnm: Recent Projects 2
----- w Low Power Consumption —Main clock oscillator _
----- m Intermupt Controller Uit W Operation Hl et
----- m Buses . -
_____ w' Data Transfer Controller Main clock ozcillation source I Res
----- W Ewvent Link Contraller Frequency IED
w0 140 Ports _ o
w0 Multi-Function Tirer Pulse Unit 2 Oscillatar veait time 2oy
----- w Port Output Enable 2 - . . -
& e rf:m:fnp: ﬂff T?mm Ozcillation =top detection function Dizz

Remarks 1.

macro: Peripheral function settings information

function: Source code information

The names of report files are “macro” and “function”.

2. The format (HTML or CSV) for the report file and its output destination can be selected on the

[output] tab on the Property panel.

3. If the destination folder for the report file already contains a report file, the existing file will be

overwritten, irrespective of file generation mode settings.

Figure 3-29 Example of Report File Output
(a) macro.html

(b) function.html

70 Eammmeris sl e gy Lok My Desaneni | anolel ] Sdmplell] | Macr b - Wieslows Inerned Explarer L= (O e ot et el Lok My Dovsmenty anlei)] gl Fumtion b - Wands internet Peplores =
e e cw T T I 2=l ey el e T rent =] o[ 8
Lo Pt ipumets o Sty bowertiison | | R e S | s | ] x| | B B - L0 e e B Sty Tikie )
11_1; 1288 = M L ﬂ
5111 W (= 1 W
pacTp iSettng Lisils File Macro Function Defautt
Clack Generalor Used unclion
[ Used Common
VCG sefing 27 (V)= VGG < 36(V) 1_cg_maing t_cg_mman ¢
Clock source Main clock cectator voed masn(voed) main
Main cock oscilahion source  Resonator rokd R MAR. Usednitivold) R_MAIN_Usesint
Main clock oscilalion SOUce |15y 10 inprg ¢ o
uency = wond WML handervaid) _NMI_harsdier
Oscilator wait b 2 cycles 12 (us) void__BRK_handertvoid) B, handier
Oscilation stop detection Disabled 1_cg systemninite | | 1_cQ_systemintic
Tunction = woid R_Systeminithwoid) R_Systemini
Subr-chack osciator and RTC T :
A e T ] I i
ITI%',CO ddock pscilior. 3 gaig) t co_wserdeinen | 1_cq_userdeline h
i} setting 0. - | _cg_userdel
System clock LK) %112 (MHz) Clock Generatoe
Penpheral modue thick 112 1.c9.cocc r.cg_cgec
[PCLKB) vord B_CGC_Createivoid) R_CGC_Create
Peripheral madue clock far veid R_CGC_Regsterinle_Cge z
A LK, + 112 (MHz) el el R_CGC_Registerite_Cgc
Flash IF clock {FCLK) %112 (MHz) =l e e | =
W e T e
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3.10 Saving a Project

To save information that has been set, any of the following methods can be used:

(1) Save as
Select the [File] menu -> [Save As...]. Alternatively, click the [ . 1 button on the toolbar, The [Save As]

dialog box appears.
Figure 3-30 [Save As] Dialog Box

2lx|
Save in IE) 5 ampledi j Q T [ G-
| i5amplet;
Deskiop
My Documents
%
by Computer
o
3 File name: ISampIeEﬂ j Save I
Save az tppe: IEode Generator project(”.cop) j Cancel 1
4

To save the information that has been set, specify a destination and a file name, and click the [Save] button.

(2) Save
Select the [File] menu -> [Save]. Or on the toolbar, click the [ E ] button. The file (project) being edited is
saved on an overwrite basis.

(3) Close and save
When an attempt is made to exit from the Applilet without saving the modified settings, a save confirmation
dialog box appears.
Clicking the [Yes] button saves the file (project) being edited on an overwrite basis.

Clicking the [No] button skips the save process.

Figure 3-31 Question Dialog Box

Question{W0403025) x|

\"I:) 0403025 Project changed, Save?

Mo | Cancel |

Remark: The name of the file to be saved (not including the extension) is identical to the Applilet project name.
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3.11 Closing

The Applilet can be closed by any of the following methods:
- On the Main window, select the [File] menu -> [EXxit].
- On the toolbar, click the [ =§§ ] button.
- On the Main window, click the [ Q ] button.
- On the menu that appears when an icon on the title bar is clicked, select [Close].

3.12 Coding

After code is generated, the source code that has been output is read using the integrated development
environment platform.
The program is completed by adding user source files as necessary or adding code in the merge comment in the

file that is output by the Applilet.

When outputting a source code using the Applilet again after editing the source code on the integrated

development environment platform, observe the following points:

Cautions 1. If the output mode is [Overwrite file], any editing that was performed on the integrated
development environment platform with respect to the Applilet output file will be disabled.
2. If the output mode is [Merge file], any editing that was performed on the integrated
development environment platform outside a merge comment will be disabled.
3. If the output mode is [Do nothing if file exists], any changes to Applilet settings other than
a new output file will be disabled.

4. The Applilet does not delete files that are no longer needed due to changes in settings.
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Chapter 4 Menu Reference
4.1 [File] Menu
Figure 4-1 [File] Menu
i AP4 for RX111 - AP4e2gee_R%111_R5F51115AxFM.cop
Mew Chrl4+H-1
APdaZgoe RX111_REFE1T154xF « G R M e
- - — =] % B G
el F'_é{ipheral Functions L%  Open Chri+C s SR
E & Clock Generator H S ChHS tion setting |
S \LYD ﬁ Save As o4
i }_\\,@2 % Close
----- W Clock Freguency dcourac, =
----- w Low PD\'.Q'EI Consumption
S . %] Generate Code Chrl+G
----- W Interupt Eontraller Lnit
\
""" Wi Busss | Generate Report IHBSUH-
----- ' Data Transfér Controller
,,,,, e . |2D
w Event Link Cagtroller Recent Projects
[Fin} F'orts . \.\ 2 cycle
Multi-Function Tinger Pulse .ﬂl Exit
= Port Output Enabla 2 Diizable
7 Compare Match Timer _
Table 4-1 [File] Menu
Item Description
[New] Creates a new project.
[Open] Opens an existing project.
[Save] Overwrites the currently open project with the current settings.
[Save As...] Saves the current settings under a different project name.
[Close] Closes the currently open project.
[Generate Code...] Outputs the source code.
[Generate Report...] Outputs settings information to a file.
[Recent Projects] Displays recently opened projects. Selecting a project from a submenu loads
the project.
[Exit] Exits from Applilet.
R20UT3420EJ0100 32/46
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4.2 [Peripheral Functions] Menu

The [Peripheral Functions] menu displays peripheral functions that the target device has (only those peripheral
functions that are supported by Applilet). When a peripheral function is selected, the associated settings screen is

displayed on the Module panel.

Figure 4-2 [Peripheral Functions] Menu
5 AP4 for RX111 - AP4eZgoc_RX111_R5F511158xFM.cap

Cptions  Help

Clock Generator

o] Woltage Detection Circuit

B Previ
APdeZgoe_Rx11] ,._E' Clock Frequency Accuracy Measurement Circuit #
ol : :
| F'?rlpheral Fur = Low Power Consumption -

rckior

Interrupt Controller Unit

m LVD1|SgE  Buses
L
2

- LVD2 J Daka Transfer Conkroller
----- w Clock Fre
..... m' Low Powd o= Event Link Contraller
----- @ Interupt O£ 10 Ports
""" W Buses ¥ Multi-Function Timer Pulse Unit 2
_____ ' Diata Tran (2 Multi-Function Timer Pulse Uni

----- w Ewvent Link 1?-’,‘,_ Port Qutput Enable 2
B-qy /0 Eurts 3 Compare Match Timer
g Multi-Fung

----- W Port Outp J
g Comparel g Independent Watchdog Timer

Realtime Clock.

.,'a'_" Serial Communications Inkerface
ﬁ'lg I2C Bus Interface

.,'a'_" Serial Peripheral Interface

B CRC Calculakor

LJ;,T[,, A0 Corveerker

g% Dja Corverter

123
Z
-t

{ XE"A =2 —JH0E" W " A=a— Ly I ~AExDH"}
Table 4-2 [Peripheral Functions] Menu

Item Description

Daka Operation Circuik

Peripheral function name Displays the associated settings screen on the Module panel.
The names of peripheral functions that are displayed may vary from one

product to another.
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4.3 [Options] Menu
Figure 4-3 [Options] Menu
'-._-:"-Applical:inn Leading Tool for RX111 - SampleDl.cap
File  Wiew  Peripheral Funckions | Opkions | Help
RREA T RS R Bils Compiler 3
File Generation Conkrol g T—r— [-;?'( Cade Previe
o] # Report Tvpe b o e &
LB St part Tve EZoBEE W
B2 F'Erlheral unctlnns APT Oukput Cantral ’
= il Clock Generator
[+ “olage Detection Circuit 27 <V « 36 [V
----- ' Clock Freguency Accuracy Measureme
..... W' Low Power Consumption —Main clock ozcillator zetting
----- W Interupt Controller Unit ¥ Operation
----- W Buzes . -
M lock: [EN
----- W Data Transfer Contraller A FIOER BEESHEn SoUrEe
----- m Ewvent Link Contraller Frequency
[+-m /0 Ports
Table 4-3 [Options] Menu
Item Description
Compiler Selects the format of the output code. The compiler names that are displayed may
vary from one product to another.

File Generation Control File generation control can be selected from: overwrite file, merge files, and do
nothing if a file already exists.

Report Type Select either HTML or CSV.

API Output Control API function output control can be selected from “output all API functions according
to the setting”, and “output only initialization API function.” The default is “output all
according to the settings”. Selecting the “output only initialization API function”
option skips the generation of the file R_xxx_user.c that codes interrupt handlers, in
which case all interrupt handlers must be coded by the customer himself/herself.
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4.4 [Help] Menu

Figure 4-4 [Help] Menu

AP4 for RX110 - AP4_RX110_R5F51103AxFM.cop
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Table 4-4 [Help] Menu

Sub-clock oscilator drive capacity I Middle drive capacity

Frequency |32.?58

Item

Description

About AP4

Displays version information and other items.

[kH
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4.5 Toolbars

Applilet provides two toolbars: The main toolbar, which is always displayed below the Manu bar, and a module

toolbar, which is displayed above the Module panel.

45.1 Main Toolbar

The main toolbar is always displayed below the menu bar.
By clicking buttons on the main toolbar, you can execute functions such as project file operation, code
generation, and report output.

Figure 4-5 Main Toolbar

'--.-_-"-Applical:iun Leading Tool for RX111 - SampleDl1.cgp

File  Wiew  Peripheral Functions  Options  Help

L] ] 2 S| shURs For ezstudi -
E,_El Peripheral Functions® r‘;,f Code Preview r
Imf ® g Er
= [_]'j S_?lmplep'l _ = E’Ej Generate code | % [0 & B2 9 ,g,i me S
F'_enpheral Functions _
----- @ Clock Generatar -WLL setting
[+--m" “olage Detection Circuit = 27V ¢ WIC < 36V oz
----- W' Clock Frequency Accuracy Measuremnm:
----- w Low Power Consumption ~Main clock oscillator setting
----- W Intermupt Contraller Uit V' Operation
----- w Buses . I
b lock [l 3]
----- w Data Transfer Controller S CIOER BSCRaton SoUice =
----- W Ewvent Link Contraller Frequency IED
w10 Portg _ o
- Multi-Function Timer Pulse Unit 2 Dscillatar veait time I 2y
----- w Port Output Enable 2 . : : -
& e rf:m:fnp: ﬂff T?mm Ozcillation =top detection function Dizz
The main toolbar contains the following buttons:
Table 4-5 Functions of Main Toolbar
Button Name Description

IJ New project Creates a new project.

ol

T Open a project Reads an existing project.

b Save a project Overwrites the currently open project with the current settings, and saves the results.

T

[ Close Closes the currently open project.
El:;: Generate Code Outputs the source code.

=3 Generate Report Outputs a report file.

4“ Exit Exits from Applilet.
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4.5.2 Module Toolbar

The module toolbar is displayed above the Module panel.

Clicking the [ 'fﬂ zemerate code | button causes the execution of the code generation process. By clicking

peripheral function buttons, you can switch the peripheral functions to be displayed or set up on the Module

panel.

Figure 4-6 Module Toolbar

--._-:"-Application Leading Tool for RX111 - Sample01.cgp

File  Wiew  Peripheral Functions  Options  Help

. |_|] J H = fﬂ (o3| fm GHURE for eZstudio -

[l

ﬁ_‘J Peripheral Functions r o Code Preview ﬁﬁ Propert: ]

x

Slceneratecode || 5 O & BT @ M S 2w 0D Bl & T o PR G g _‘23,]
" Clock Generator -WCC setting =
Waolage Detection Circuit & 27 ¢WCC < 2BV 24 ¢WOC < 27 V) (el 1\ P8
Clock Frequency Accuracy Measureme
Lawe Paveer Consumption —Main clock oscillatar setting
Inbarriimb Cambeallar | lait <A -
The module toolbar contains the following buttons:
Table 4-6 Functions of Module Toolbar
Button Name Description
'fll Generate code | Gonerate code Outputs source code.
e Clock Generator On the Module panel, displays
peripheral  function setting
I;| Voltage Detection Circuit .
screens that are associated
1
[ =) Clock Frequency Accuracy Measurement Circuit with buttons.
&:' Low Power Consumption
sl Remark: The buttons listed
W Interrupt Controller .
IIIII in the table are
E s Buses intended solely as
F examples. The
= Data Transfer Controller P
i buttons that are
] Event Link Controller actually  displayed
ez 3 I/O Ports may vary from one
= product to another.
AF ) Multi-Function Timer Pulse Unit 2
i
?a,- Port Output Enable 2
";b Compare Match Timer
J Realtime Clock
-'."fh} Independent Watchdog Timer
u‘@ 12C Bus Interface
L Serial Communications Interface
'ﬁl\.
il 12-Bit A/D Converter
e
5! S D/A Converter
:ij Data Operation Circuit
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Chapter 5 Window Reference

The Applilet provides different windows for different microcontroller products that it supports.

This manual describes the displays and operating procedures that are common to the microcontroller products that the

Applilet supports. Product-by-product descriptions of windows are omitted.

5.1 Project Tree Panel

The Project Tree panel displays, in tree format, the peripheral functions (those which are supported by the Applilet)

that target devices possess. By double-clicking the name of a peripheral function, you can switch between modules that

are displayed or set up on the Module panel.

Figure 5-1 Display of Project

File  Wiew  Peripheral Functions  Options  Help
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i Application Leading Tool for RX111 - Sample01.cop
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— PLL circuit setting
r Operation
Frequency lﬁ
— Sub-clock ozcillator and RTC [RTCSCLEK] zetting
v Operation
4

+0409004: srehr_cg_userdefing.h was overwritten.
10409004: srehr_cg_cge.c was ovenaritten.
10409004 srch_cg_cgc_user.c was ovenwiitten
M 0409004: srch_cg_cac.h was ovenaritten,

03 The operation of generating file was successful
<

— |

7 Sample01” 4
= cgl Peripheral Functions

----- W Clock Generator

[+-m’ “Yolage Detection Circuit
----- w' Clock Freguency Accuracy Measureme
----- w' Low Pover Consumption
----- w' Interrupt Contraller Uit
----- w' Buszes
----- w' Data Tranzfer Controller
----- w' Ewvent Link Controller

w140 Portz

[-m buli-Function Timer Pulze Unit 2
----- w' Port Output Enable 2

[+-m' Compare Match Timer
----- ' Realtime Clock |
----- w' Independent ‘watchdog Timer

F-g Seral Communications Interface
----- w 2C Buz Interface
----- w' Sernal Peripheral Interface
----- w CRC Calculator
----- w ASD Converter
----- we D/ Converter
----- w' Data Operation Circuit

The shape of the icon for each peripheral function changes according to the status of the settings.
Table 5-1 Project Tree Panel Icons

Icon Summary
L The corresponding peripheral function is already set.
N The corresponding peripheral function is not set/used.

Right-clicking the name of a peripheral function brings up a context menu.
Table 5-2 Project Tree Panel Context Menu

Item

Description

[Return to Reset Value]

The range of initial settings may vary by function.

Resets the settings for a selected peripheral function to their Applilet default.
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5.2 Module Panel

The Module panel allows you to set peripheral functions. For a description on how to operate the Module panel, see

3.6 Setting up a Peripheral Function.

Figure 5-2 Displaying of Module Panel

plication Leading Tool for RX111 - Sample0l.cgp - |Elli|
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Remark: The display positions of the Module panel and Preview panels can be changed by dragging and dropping the
tab.
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5.2.1 Example of a Module Panel for Clock Generation Circuits
The figure below shows an example of a Module panel for clock generation circuits. By changing functions to be set
through the tabs, you can set an operation, by function. Executing [Return to Reset Value] from the Project Tree panel

resets all tab settings to their default values.

Figure 5-3 Example of a Module Panel (System)
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5.2.2 Example of a Module Panel for Ports
The figure below shows an example of a Module panel for ports. By changing ports to be set through the tabs, you
can set peripheral function operations by port. Executing [Return to Reset Value] from the Project Tree panel resets

all tab (port) settings to their default values.

Figure 5-4 Example of a Module Panel (Ports)

i_‘l Peripheral Functions*® ru'_-jf Code Preview r Property ] x
GfGeneratecode | 0 &R W WS S-S D 0 D D@ T T E G B
F'ortDl Port1 | F'u:urt2| F'Drt3| F'u:urt4| F'Drt5| F'u:urt.-’-‘al F'u:urtBl PortC  PartE |F'u:|rtH| Fiart |
-PED
' Unused Coint ot [ Fulup ICMUS outpLit j ™| mutput1
-PE1
" Unused " n ' Out ™| Bulltup IN-channeI open-drain j ™ Output1
-PE2
' Unused " n ' Out = Fullup ICMEIS output j V¥ Output 1
-PE3
{* Unused Coinr Cowtr T Pulup ICMEIS outpLt j = Dutput 1
-PE4
{* Unused Coinr Cowtr T Pulup ICMEIS outpLt j = Dutput 1
-PEB
= Unused T In e Out ™| Fullup IN-channelnpen-drain j ¥ Output 1
-PEE
= Unused * In = Out [ Pullup ICMEIS outpLt j = Dutput 1
-PEY
" Unused ' In  Out ¥ Pullup ICMUS outpLit j ™| mutput1
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5.2.3 Example of a Module Panel for a Peripheral Function (1 Channel)
The figure below shows an example of a Module panel for a peripheral function with only one channel installed. The
operation of the peripheral function can be set by setting the various items that are displayed on the panel. Executing

[Return to Reset Value] from the Project Tree panel resets the settings to their default values.

Figure 5-5 Example of a Module Panel (A/D Converter)

ﬁ_g' Peripheral Functions r...'..-( Cade Preview r@ Propetty ] x
Hleenersizcode | % 0 SE ¥ W ET D O DD F AT RS D

I»

1| seting |
— Function setting

 Unuzed s
{*  Analag input channel mode
" Temperature sensor mode

= Internal reference voltage mode

f__gl Peripheral Functions ru'_f Code Preview r@ Property ]

Gemeral zeting  Setting |

— Operation mode getting

{* Single scan mode ' Group scan mode " Continuous scan made

— Conwerzion mode zetting

% Mommal [ 1.8 <AYCC < 2.4v) " High speed [8WCC » 2.44)
~WREF[+] Setting

& AVCCO  AYREFHD
~WREF[-] Setting

¥ 2550  AWREFLO

— Double trigger mode zetting
{* Dizable {" Enable

|»

—Analog input channel zetting

Corevert [Group b) Corevert [Group B) Add AD converted walue

ANDN v r I

ANDOM v r I

ANDODZ v r I

ANDO3 v r I 7

AND4 v - I

ANDIR i N r

ANDD3 i N r

AN009 | Jmif e r

ANO10 | Jmif e r

ANDT1 i N r

AND12 v r r

ANO13 e e r -
i i —
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5.2.4 Example of a Module Panel for a Peripheral Function (Multiple Channels)
The figure below shows an example of a Module panel for a peripheral function containing multiple channels. By
changing channels to be set through the tabs, you can set peripheral function operations, by channel. Executing

[Return to Reset Value] from the Project Tree panel resets the settings for the currently selected channel to their

default values.

Figure 5-6 Example of a Module Panel (Compare match timer)

ﬁ_‘l Peripheral Functions* r‘;_f Code Preview r Property I x
Hoonemtocoe 20 SEFBEZBOOD 13T B FE WS D
CMTO  CMT1 | =

— Compare match timer operation setting
 Unuzed e ged

~ Count clock getting
& PCLE/S " PCLE/32 " PCLEA 28 " PCLE/S12

— Interval value setting
Interval value I'IDD [1E] j [Actual value: 100]

~ Interpt getting

¥ Enable compare match interupt [ChI1]
Prioity [ Level 15 [highest] |

Caution: Executing the [Return to Reset Value] when a target peripheral function is not displayed on the

Module panel resets the settings for the starting channel (the leftmost tab) to their default values.
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5.2.5 Example of a Module Panel for a Peripheral Function (1 Unit)
The figure below shows an example of a Module panel in which settings change by channel, according to a
selected function. For each channel, select the function to be used, and for each selected channel, set details.

Executing [Return to Reset Value] from the Project Tree panel resets all tab (channel) settings to their default values.

Figure 5-7 Example of a Module panel (Multi Function Timer Puls Unit2)

f’,_xl Peripheral Functions* ru'_f Code Preview r— Property ]
<L [Glomtens LU SE K BATHOAD IS T BT L LI
MTUEJ\MTLHI MTUZ| MTUZ| MTU4] MTUS|
— Function setting <3>
<o YV WMTUD INormaI mode j
MTUT I Warmal mode: j
MTUZ | Pt mode 1 =l
MTUZ  [Unused /94>
MTLA IUnused ﬁ_gl Peripheral Functions u'_;f Code Preview ‘ Property ]
o= L3 i S 4 ,.e Wy .?47 _4?) T 0y = =13 '-4'"— 123
T&| Generate code B BT W2 WE o e 3 CD WD E = = I R
MTUS IUnused
General Setting MTUT| MTU2| MTU3| MTU4| MTUS]
- External clock pin zetting ~Nomal mode description
The counter counts up in thiz mode. The following bypes of operation are poszible:
[~ MTCLKA pin I FPa4 - Free-running operation; when [Disable counter clear] iz selected for [Counter clear source], counting continues until the counter averflows and then restarts
- Periodic counter operation; when a compare match with & general register [TGR=] is selected for [Counter clear source], the counter iz cleared to 0 on a cor
[~ MTCLKE pin I =17 match between the values of the selected general register and of the courber.
- External event-count operation; when an extermnal pin input iz selected for [Counter clock selection], every edge of the input signal iz counted.
I~ MTCLKC Fin I [P — Synchronous mode setting
[~ MTCLED pin IF'EE ™ Include this channel in the synchronous operation
— Count source zetting
Caounter clock selection | PCLK. j
- Clock edge setting
%' Rising edge " Falling edge " Both edges
—TCHTO counter zetting
Counter clear sounce I Digabled counter clear j
— General register setting
TGERAD IInput capture register j I‘IDD Ius j [&ctual walue: 100)
TGRED IInpul capture register j |‘|IJIJ Ius j [Actual walue: 100)
TGREO Ilnpul capture register j I‘]ljlj I”S j [ctual walue:; 100
TGRDO | Input capture register =l oo [us =] itotual value: 100)
TREEN Frtent - armnans renichar -l [1an [ = TAehial walie 10M
Remark: In the example shown in Figure 5-7, settings are specified in the following order:
<1> Select the [general Setting] tab.
<2> Select MTUO function (the [MTUQ] tab is enabled).
<3> Select the [MTUQ] tab.
<4> Set details on MTUO.
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5.3 Preview Panel

The Preview panel is used to the file and the API function to be output during code generation. For a description of

operating procedure, see 3.7 Checking Source Code.

Figure 5-8 Display of Preview Panel

Application Leading Tool for RX111 - Sample01.cgp - |EI|5|

File  ‘iew  Peripheral Functions  Options  Help

RMUR For e2studio <

5l peripheral Functions A Code Preview |7 Pr Source code dis play area X
Eloif Cade FPreview woid R_CGC_Create (void) -
=+ Comman i
- 1_ca_main.c uintleé_t w_count:
zﬂ main
: ;iﬂ R_MAIN_Userlnit f% Set wain clock control registers */
- 1_og_vector_table.c SYSTEM.MOFCR.BYTE = 00 CGC_NAINOSC RESONATOR | 20 CGC_MAINOSC OV
""" Qi r_co_resst_program. asm SYSTEN.MOSCWICR.BYTE = _00_CGC_OSC_WAIT CYCLE z: J
----- B r_eg_interrupt_handlers b
-G r_cg_hardwarfa_setup.c /* S3et wain clock operation */
""" Wi _cg_macrodiver.h STYSTEM.MOSCCR.BIT.MOSTE = OU;
----- g _cg_userdefine.h
i Elock Generator /% Wait for main clock oscillator wait counter overflow */
E'y _Cg_cge.c while (17 != S¥STEM.COSCOVFSRE.EIT.HMOOVF) ;
; fﬁ’“j R_CGC_Create
’ﬂ FA_CGC_Set_ClockMaode /% Set system clock */
=g reg_cge userc SYSTEM.SCKCR.LONG = 00000000 CGC_PCLED DIV 1 | 00000000 _CGC PCLE
| R_CGC_Create_Ussini _0D000000_CGC_FCLE_DIV 1;
’ﬂ 1_cge_oscillation_stop_intermupt
""" g rcocach f* et sub-clock */ -
Bl Yalage Detection Circuit | mmmmmar meesm T mesn o o ,
[ m r_cg lde
[+ m 1_cg_lvd_userc
""" @ 1cg bvdh 10409004 s12h cq cge b was avenaritien,
=1t Clack Frequency fecuracy Measuremet b 0403000 2rch_cg_sci.c was generated.
- m [_cg_cac.c M 0403000; srchr_cg_sci_user o was generated,
[]---m [_Cg_Cac_Lgerc k40403000 zrch_cg_scih was generated.
..... m I_cg_cach 10403003 The operation of generating file was successiul,

e
==

Law Power Consumption
Interrupt Contraller L nit

([ B s _
KN i BNl | »

MCU:RX111(128KE) Chip:RSFS11154xFM

e
5}

(1) Preview Tree

Double-clicking the source file or API function name on the Preview tree changes the display of the source code
display area.

On the Preview tree, the shapes of the icons change according to the status of the settings.

Table 5-3 Preview Tree Icons

Icon Summary

Peripheral function (unused / used)

File

pL]

The API function to be output during code generation (required)

Wiy

| B =

The API function to be output during code generation (user-specifiable)

*ﬂ The API function not to be output during code generation (user-
specifiable)
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Right-clicking the API function/file name brings up the context menu.

Table 5-4 Preview Tree Context Menu

Item Object of action

Description

API function (g, "

[Generate Code]

[Not Generate Code]

Sets the API function as an object of output for code

generation.

The icon changes from | to ] .

Excludes the API function from the object of output for
code generation.

The icon changes from

%l 0 T

[Rename]

File (41)

[Default]

API function (g}, 2] D

Renames the API function name/file name that is output
during code generation. The name changes to the Edit

mode.

Resets to an Applilet3 initial value the API function

name/file name that is output during code generation.

(2) Source code display area

Verifies the source code (a device driver program). Double-clicking the source file name or the API function

name on the Preview Tree switches the source code that is displayed.

The source code in this area is displayed in character colors listed in Table 5-5.

Table 5-5 Source Code Character Colors

Color of Summary
display
Green Comment statement
Blue C compiler reserved word
Red Numeric value
Black Code
Gray File name

Remarks 1.

Source code cannot be edited in this area.

2. In some API functions (such as API functions for a serial array unit), register value SFRs and

other values are calculated during the code generation process before the function is finalized. For

this reason, the source code displayed in this area may not agree with the source code that is

actually output.

Figure 5-9 Example of an AP Function Display

void INTP_Init( void )
{
EGPO = INTP_EGP_RESET_VALUE;
EGNO = INTP_EGN_RESET_VALUE; If this API function (INTP_Init()) is output, the
EGP1 = INTP_EGP_RESET_VALUE; function is called here.
EGN1 = INTP_EGN_RESET_VALUE; During code generation, whether this line is to be or
INTP_User_lInit(); < not to be actually output depends on the settings for
} the API function (INTP_User_Init()) that is called.
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5.4 Output Panel

The Output panel displays information such as the execution status of code generation or report output, and the

allowable setting range for a selected input field.

Figure 5-10 Output Panel Display

Application Leading Tool for RX111 - Sample01.cgp — |EI|5|
File  Wiew  Peripheral Functions  Options  Help
U] b | ] 2 | Sl | ahuRs for ezstudio -
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= Common i
-G 1_ca_main.c uintle £ w count:
| mai - -
v| main
2] R_MAIN_Userlnit f*% Set wain clock control regiscers
- 1_cg_vector_table.c SYSTEM.MOFCR.BYTE = 00 CGC_MAINOSC RESONATOR | 20 CGC_MAINOSC OV
""" G 1o _reset_program.asm SYSTEM. MOSCWTCR.BYTE = _00_CGC_OSC_WAIT CYCLE 2: J
----- 4 _eg_interupt_handlers b
B r_cg_hardwarfa_setup.c /% Jet wain clock operation */
""" Qi _eg_macrodiiver SYSTEM.MOSCCR.EIT.HOSTP = OU;
----- @0 r_co_userdefine.h
B- . Clock Generatar J% Wait for main clock oscillator wait counter overflow
E‘w _Cg_cgo.c while {17 != 3¥3TEM.CSCOVFSRE.EIT.HMOOVF)
| R_CGE_Create
1°| R_CBLC_Set_ClockMade /+ Set system clock #/
IZ—IIQ,I [_Eg_cgc Userc STSTEM.3CECR.LONG = _00000000_cGC_PCLED_DIV_1 | _00000000_CGC_PCLE
-] R_CGC_Create_Userlit 00000000 _CGC_FCLE DIV 1;
------ . ’ﬂ 1_cac_oscillation_stop_interupt - - - - -
""" 2 r_cg_cach % Set sub-clock *F =
= Waltage D etection Circuit i TR AR i T T TR T T _,I_I
[+ m r_cg hdc
B[ oo kd userc Output
""" m rcg lvdh T | M0409004: 510N o] cgc.h was ovenaritten. ;I
=11 Clock Frequency Accuracy Measuremen +0409000: srch_cg_sci.c was generated.
[+ m I_Cg_cac.c M 0403000: srchr_cg_sci_user. . was generated. Copy
[]---m [_CO_CAac_Userc k0403000 srchr_cg_scih was generated.
..... m r_cg_cach 10403003 The operation of generating file was successful -.L} Select All J
[+ Low Power Conzumption
[0 Interupt Controller U nit - . Clear
-
r-| Meiees
|4 | _>l_I « | ;l_l
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Messages that are displayed on the Output panel are color-coded, depending on the type of message involved.
Table 5-6 Message Character Colors

Color Type Summary

Normal message Indicates information such as the execution status of code generation or report
Black output.
Blue Warning message Displays a warning if the value in the input field is invalid.

Error message Indicates that the execution of processing is disabled due to a fatal error or
Red other reasons.

Right-clicking the Output panel displays a context menu.
Table 5-7 Output Panel Context Menu

Iltem Description

Clear Selecting [Clear] from the context menu deletes all messages that are displayed on the Output
panel.

Copy Dragging a message (character string) on the Output panel selects (producing an inverted
color display) the character string.
Selecting [Copy] from the context menu copies the selected (inverted color display) character
string (stores it in the clipboard).

Select All Selects (in inverted color display) all the messages (character strings) on the Output panel.
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