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Notice

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

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 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.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.
Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from such alteration,
modification, copy or otherwise misappropriation of Renesas Electronics product.

Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The
recommended applications for each Renesas Electronics product depends on the product’s quality grade, as indicated below.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots etc.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems, surgical implantations etc.), or may cause serious property
damages (nuclear reactor control systems, military equipment etc.). 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 for which it is not intended. 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 which the product is not intended by Renesas
Electronics.

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

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. You should not use
Renesas Electronics products or 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. When exporting the Renesas
Electronics 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.

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise
places the product with a third party, to notify such third party in advance of the contents and conditions set forth in this
document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of
unauthorized use of Renesas Electronics products.

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.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(2012.4)




How to Use This Manual

1. Purpose and Target Readers
This manual is designed to provide the user with an understanding of the hardware functions and electrical
characteristics of the MCU. It is intended for users designing application systems incorporating the MCU. A basic
knowledge of electric circuits, logical circuits, and MCUs is necessary in order to use this manual.
The manual comprises an overview of the product; descriptions of the CPU, system control functions, peripheral
functions, and electrical characteristics; and usage notes.

Particular attention should be paid to the precautionary notes when using the manual. These notes
occur within the body of the text, at the end of each section, and in the Usage Notes section.

The revision history summarizes the locations of revisions and additions. It does not list all revisions.
Refer to the text of the manual for details.

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.

Document Document
Type Description Title Document No.
User’'s manual | Description of CPU instruction set RX Group R0O1US0032EJ
for Software User's Manual:

Software

RL78 Group R0O1US0015EJ
User's Manual:

Software
Renesas Product specifications, updates on documents, etc. Available from Renesas Electronics
Technical Web site.
Update
2. Terminology
The meanings of the terms used in this manual are described in the table below.
Term Meaning
Renesas An environment in which program development is conducted by using language tools
environment and an integrated development environment platform made by Renesas Electronics
Corporation.
GNU An environment in which program development is conducted using Gcc.
environment
IAR environment | An environment in which program development is conducted by using language tools
and an integrated development environment platform made by IAR Systems.
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AP4, Applilet3 Common Operations User's Manual

Chapter 1 Outline

1.1 Overview

The AP4 and Applilet3 (hereinafter, referred to as AP4) is a software tool for automatically generating control
programs (device driver programs) for peripheral modules in accordance with user settings. The AP4 consistent with the
device to be employed should be used.

This manual provides common operation specifications, such as the AP4 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 as examples.

1.2 Names and Functions of Hardware
The flowchart of developmental tasks using the AP4 is shown in the figure below.

Figure 1-1 Developmental Flowchart

Product Planning

System Design

Software Design Software Design

| |

. ¢ IAR Embedded WorkbenchT"’D
Implement Coding
| | ( DS-5 )
Test Compile / » ( Green Hills MULTI®>
Assemble
| ( e? studio )
cs+ )

Debug

[
System Debug

System Test

commodification

Remark: IAR Embedded Workbench: An integrated development environment provided by IAR Systems
DS-5: An integrated development environment provided by ARM® Limited

Green Hills MULTI: An integrated development environment provided by Green Hills Software

R20UT3420EJ0101 Rev1.01 RENESAS Page 6 of 53
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1.3 Functions

O Outputting device drivers
According to the parameters that are set through the GUI, the AP4 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 AP4 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.
AP4 for RL78
CA78KOR, CCRL, EWRL78, GCCRL78 for e2 studio
Applilet for RL78
CA78KO0R compiler, CCRL compiler, GCC compiler, IAR compiler

AP4 for RX

CCRX, EWRX, GNURX for e2 studio
AP4 for RZ

ARMCC (DS-5), GCC (e2 studio), IAR EWARM
AP4 for RH850

CC-RH, EWRH, GHSRH
The AP4 outputs the workspace/project file for the integrated development environment platform that matches the
selected build tool.

IAR environment: Project Connection file for IAR Embedded Workbench (.ipcf)

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 AP4 stores output files as target files to be built in a workspace/project file in the integrated development
environment platform. During code regeneration, the AP4 changes the storage of target build files as the number
of files that are output by the AP4 increases or decreases”. In such a case, any previously stored user files are
retained without being deleted.

* The AP4 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.

R20UT3420EJ0101 Rev1.01 RENESAS Page 7 of 53
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Chapter 2 Installation

2.1 Features of Installer
The AP4 Installer has the features described below.

O  Accommodating multiple versions

Multiple versions of the AP4 can be installed on a single PC.

2.2 Installation Procedure

This section describes the procedure for installing the AP4, taking the installation of [AP4 for RX] 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 AP4, 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)
5 Add or Remove Programs o ] B34

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

ﬁ! Microsoft \MET Framewark 3.0 Service Pack 2 Size  169.00MB —
ﬁ! Microsoft \MET Framework 3.5 SP1 Size  28.14MB
._E*. Microsoft \MET Framework 4 Client Profile Size  117.00MB
._E*. Microsoft \MET Framework 4 Extended Size  38.04ME
ﬁ! Micrasoft Wisual C++ 2008 Redistributable - 86 9.0,30729.17 Size 9, 64ME
ﬁ! Micrasaft Wisual C++ 2008 Redistributable - =86 9.0,30729.6161 Size  10,20MB
(W77 Microsoft Wisual C++ 2010 %86 Redistributable - 10.0,40219 Size  11.14MB

(1) Using the AP4 installer, execute the [Setup.exe] file.

Remarks 1. The AP4 installer can be acquired from the website for Renesas Electronics.

http://www.renesas.com/applilet_download

(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.

R20UT3420EJ0101 Rev1.01 RENESAS Page 8 of 53
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Figure 2-2 [Choose Setup Language] Dialog Box
x|

Select the language for thiz inztallation from the choices below.
&

(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 2-3 Installation Wizard Dialog Box (Starting to Set AP4 up)

InstallShield Wizard

Preparing to Install..

AP4 for RX V1. 10.00 Setup is preparing the InstallShield
Wizard, which will guide you through the program setup
process. Please wait.

Exfracting: AP4 for RX V1,10.00.msi

(4) Read and accept the software license agreement to proceed with the [Next] button. Please note that user has to
accept the license agreement, otherwise installation cannot be continued. Specify installation settings according

to the wizard dialog that appears.

Figure 2-4 Installation Wizard Dialog Box (Software License Agreement)
15! AP4 for RX V1.10.00 - InstaliShield Wizard ==

License Agreement
Please read the following license agreement carefully.

USER LICENSE AGREEMENT

[m] »

IMPORTANT-READ CAREFULLY:

This User License Agreement ("ULA") is a legal agreement between you

(either a natural person or an entity) and Renezas Electronics Corporation

("Renesas”) for the SOFTWARE PRODUCT. As used herein, "SOFTWARE PRODUCT"

means the Renesas software product provided with this ULA, which includes

computer software and may include associated media, printed materials,

and "online” files or data. By instaling, copying, or octherwise using

the SOFTWARE PRODUCT, you agree to be bound by the terms of this ULA.

If you do not agree to the terms of this ULA, do not install or use R

() I.accept the terms in the license agreement

o not accept the terms in the license agreement;

InstallShield

(5) Select the install location and click the [Next] button to continue. If you wish to change the install location, click

[Browse...] button to modify it.

R20UT3420EJ0101 Rev1.01 RENESAS Page 9 of 53
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Figure 2-5 Installation Wizard Dialog Box (Select the install location)

1) AP4 for RX V1.10.00 - InstallShield Wizard
Destination Folder
Click Mext to install to this folder, or dick Change to install to a different
G Install AP4 for RX V1. 10.00 to:
C:¥Program Files¥Renesas¥Appliet4 for RX¥
InstallShield
<Back [ MNext= [ 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.

Figure 2-6 Installation Wizard Dialog Box (Begin the installation)
75 AP4 for RX V1.10.00 - InstallShield Wizard

Ready to Install the Program
The wizard is ready to begin installation.

Click Install to begin the installation.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

InstalShield

< Back Il Install | [ Cancel

(6) To end the installation process, click the [Finish] button on the [Wizard Completed] screen.

Figure 2-7 [Wizard Completed] Screen

1) AP4 for RX V1.10.00 - InstallShield Wizard

Installshield Wizard Completed

The Installshield Wizard has successfully installed AP4 for RX
~ ¥1.10.00. Click Finish to exit the wizard,

R20UT3420EJ0101 Rev1.01 RENESAS Page 10 of 53
Oct 31, 2016



AP4, Applilet3 Common Operations

User's Manual

2.3 Uninstallation Procedure

This section describes the procedure for uninstalling the AP4, taking the uninstallation of AP4 for RX 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 AP4 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 AP4 to be uninstalled.

Fiiure 2-8 Add or Remove Proi rams iUninstaIIini AP4i
[ Add or Remove Programs

[T showupdates

Currently installed programs:

[l

Sort by: IName 'l

B Application Leading Tool for RX111 ¥1.00.00
rt information.

To change this program or remove it from your computer, click Change or Remove.,

Add Rew
L onenlilabs Far 00 780 20 0 0

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

Figure 2-9 Confirming Uninstallation
[® Add or Remove Programs

Currently installed programs: [T showupdates

-

Lsed rarely

= [=[

Sork by |Name 'l

-

1 o QuD 00
Add or Remove Programs

Add New

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

=]

(3) The uninstallation process finishes.

Figure 2-10 Uninstall Finished
® Add or Remove Programs

?ﬁ ATI Control Panel

=

=101 x|
Currently installed programs: [~ sShow updates Sart by IName vl
Agere Syskems AC97 Modem -
_\ Applilet3 For RLFS_G13Y1.03.01 Size 17.54MB
Size 10.66ME

R20UT3420EJ0101 Rev1.01 RENESAS
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3.1

Chapter 3 Operating Procedure

Names of Parts

<1>
Figure 3-1 Main Window <2> /
% AP4 for RX111 - AP4e2goc_RX111_RSF1115AxFM.cgp x FelFe =
<3>\ File  View Peripheral Functions Options  Help
l = B % @) | M | GNURX for e2studio - <4>
Froject Tree R x 2% peripheral Functions | [f Code Preview Property / x
= ._ﬂ;sapa.zg;n’RXIﬂ’REFWHEAXFM o fL]Generate code |0 & w # Ng) el ] b ,:7?' @ =y .f *@ kf 1 l".:[l‘ 4“-\ :2<% <7>
= in View
7] Device List View Clock setting | Block disgram / -
B Device Top View VGG setting
=% Pericheral Functions © 27 (V) 5 VCO < 35 (V) 24005 00 < 271 18 (V)  VOG < 24 ()
o Glock Generator
H-@ Voltage Detection Gircuit ] = N =
< LDl Main clock escillater setting SH Periph lnctions " f Code Preview Property |
& D2 L /| Operation 100 CGC_Create (void) E
W Glock Frequercy Accuracy Messursmi Main clack oscillation source Resongl { ) <8>
<6> Wi Low Power Gonsumption uintleé T w_count:
\ w Tnterrupt Contraller Unit REFETES 10
} w Buses @il cEm G 5192 o /% Set wain clock control registers #/
A W' Data Transfer Controller STSTEM.MOFCR.BYTE = _00_CGC_NAINOSC_RESONATOR | _20_CGC_MAINOSC_OVEL
w' Event Link Gontraller Oscillation stop detection function Disabl STSTEM. HOSCWTCR.BYTE = _00_CGC_OSC_WAIT CYCLE_2:
i-mt 17O Parts
£ @ Multi-Function Timer Pulse Unit 2 (L sl el /* Set wain clock operation */ T
@« MTUD Cperation SYSTEM.MOSCCR.BIT.MOSTE = OU;
w MTUL x 144
..... o MTU2 A Wait for mwain clock oscillator wait counter overflow #/
_____ w MTUS p Lile Ui s RN SR EIT MACHEL:
w MTU4
W MTUS EZ
w' Fort Output Enable 2
w Gompare Match Timer Sub-clock ascillator and RTG (RTGSCLE) setting
ol Resltime Glock V| Operation i
W Tdependent Watchdog Timer w =3 —)
o B B o Cutput - Feripheral Functions | |.{ Code Preview 7% Property |
w' I2G Bus Interface - 3l | <9>
W Serial Peripheral Intsrface E Generate File Mode
<8> &' GRG Galoulator AP output control Output all AP| functions according to the setting
N ' A/D Converter File generation contral Meige file
N DA Converter +“—<10> Output falder C:\Documents and Settingstoolgi\My Docum
\n Data Operation Circuit Aeport type CSV file
=2 Code Preview 1M, " A
<5> = Comman -
] I, b N i ¥
MCU:RX111(128KB) Chip:RSF51115AxFM
<1> Title : Displays the product name and the AP4 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.

R20UT3420EJ0101 Rev1.01 RENESAS Page 12 of 53
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3.1.1 Title Bar

The title bar displays the product name and the AP4 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

% AP4 for RX111 - AP4e2gcc_RX111_R5F1115AxFM.cgp =n o= ]

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  WView  Peripheral Functions Options 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
& HEE | %] @) sl | GNURX for e2studio -

3.1.4 Module Toolbar

Code generation can be executed by clicking the ['fﬂ Generate code | 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
WlGeneratecode |4 I A X H¥ AT DD O R FTHE I EAWh 3

3.1.5 Status Bar

The status bar displays device information (the product series name and device name).

Figure 3-6 Status Bar
MCU:RX111{128KB) Chip:R3F51115AxFM
L3

\
<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 o x

- % APdedzce R 11_REF 1115 AFM
- Pin View
2 Device List iew
@ Device Top View
—f,_gl Peripheral Functions
g Glock Generator
+-m oltage Detection Circuit
----- W' Clock Frequency fccuracy Measurement Gircuit
m' Low Power Gonsumption
----- w' Interrupt Cantraller Unit
—m Buges
----- ' Data Tranzsfer Gontroller

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_‘! Peripheral Functions ru'_f Code Preview

Flooneratecote | £ 0 ST FH LT HDAD D FRIIE w2

Clock setting I Register wite protection function setting |

Property I x

|»

~%CLC getting

% 27 V)< VCC< 36 V) © 24 V) <VLC <27 V) © 18M)<VCC <24 V)
—Main clock oscillatar setting

v Operation

Main clock oscillation source | Resonatar j

Frequency |12 [MHz]

Oscillator wait time |2 cycles j ID_‘IB? 1T}

Oszcillation stop detection function I Dizabled 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 Pane

ks . Peripheral Functions . [f Code Preview |75 Property 1
A il 1_co_vector_table.c ~|fvoid B_CGC_Create (void) ]
U r_co_reset_program asm [
0! r_cg_intemupt_handlers h wintié t w count:
(-0 1_ca_hardware_setup.c - T
v f,E&mﬂCfUd!‘Vth /% Ser main clock control registers
Wi oo userdefine.h SYSTEM. HOFCR.EVTE = _00_CGC_MAINOSC_RESONATOR | _20_CGC_MAINOSC_OVEE
(. Clock Generator SYSTEM. MOSCUTCR.BYTE = _00_CGC_OSC_WAIT CYCLE_2:
=g rca_cace
:ix:fj Fi_CGC_Create /% Set main clock operation #/ @
| Fi_CGC_Fegisterwiie_Cge SYSTEM. HOSCCR.EIT. MOSTP = OU:
| R_CBC_Registerwrite_Modely
::: Fi_CGC_Registerw/rite_Lvd /% Wait for wain clock oscillator wait counter overflow #/
R_CGC_Set_ClockMade while (10 != 3VSTEM.OSCOVFSR.BIT.NMOOVF) :
B rcg cgc_userc
9] R_CGC_Create_Userlrit /% Ser system clock */
I 1_cge_oscillation_stap_interup SYSTEM. SCKCE.LONG = _00000000_CGC_FCLKD_DIV_1 | _00000000_CGC_PCLKE.
Il rcg egch _00000000_CGC_FCLE_DIV_1:
B . Voltage Delection Circuit
B Clock Frequency decuiacy Measureme /% Set sub-clock +F
2] Low Power Consumption SYSTEM. SOSCCR.BIT.SOSTP = 0U;
B 1 Interrupt Controller Unit
" Buses /% Wait for the register modification to complece */
B Data Transfer Controller while (0U != SYSTEM.SOSCCR.BIT.SOSTE);
B 1.1 Event Link Controller
B 140 Ports - for (w_count = OU; w_count <= _0051_CGC_SUBOSCUT_VAIT; w_count++)
e2] Multi-Function Timer Pulse Unit 2 {
jE2) Port Output Enable 2 nopii;
jE2) Compare Match Timer 3
B Realtime Clock ';l i
at 1 . a 1 v

3.1.9 Property Panel

This panel is used to view or make output, macro, and file settings. For a description of what is displayed,

see “5.4 Property Panel”.

Figure 3-10 Property Panel

Project Tree ' 4

! 3P.PleEgcc_RXH]_RﬁFI115P|xFM
Fin Wiew

Peripheral Functions | & Code Preview Property x

2| Device List View 4 Generate File Mode
‘ Device Tap View APL output cantral Output all API functions according to the zetting
Peripheral Functions Creation date Qutput date
= Glock Generatar File generation control Merge file
b . - Cutput folder G¥Renesas¥AP4_proj¥APde2ecc_RX111_R5F 1115AxFM¥
[ Woltage Detection Gircuit Report type HTML file
Clock Frequency ""CC_U'GCY Measure Text file encoding Unicodef|ITF-8)
Low Fower Consumption 4 Microcontroller Information
Tnterrupt Gontroller Unit Microcontraller name RAFGET116AFM
Buses Hickname RXTT1{128KED
Data Transfer Gontroller 4 Product Information
Event Link Gontroller Release date 201640805
[ /0 Parts “Wersion W0E04 04
[E Multi-Function Timer Pulse Unit 2 4 Project Information
Port Output Enable 2 Project name APdedece RXTTI_REF 1116A:FM
Campare Match Timer Froject path C¥Renezaz¥APd projhPdelece RX11T1_REF1115AxFM
Realtime Clock Project tvpe Application

Ihdependent Watchdoe Timer
Serial Communications Interface
I2C Bug Interface

Serial Peripheral Interface

GRG Caloulator

8/D Gonverter API output control

D/8 Corwerter Selects whether to output All API function necessary to operation according to GUI zetting of each peripheral, or to output only
initialization API function according to GUI setting of each peripheral.

,_|
I R E R EE RN

Data Ooeration Gircuit
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3.1.10 Output Panel

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 “5.5 Output Panel”.

Figure 3-11 Output Panel

===== Start generate code (20161013 11:20:00) ===== -~
MO0409002The eenerating source folder is: C:¥Renesas¥ AP 4 proj¥&Pde 2ecc_FR111_REF 11154xF M
M0409001:The following files were generated:

M040300d:2rc¥r ce_maine was overwritten.

MO409004:zrc¥r ce_vector_table o was overwritten.

MO409004:erc¥r ce_reset_program asm was overwritten.

M0409004:zrc¥r_ce_interrupt_handlersh was overwr itten.

MO409004:2rc¥r cg_hardware_setupc was overwritten.

0403004 zrc¥r_ce_macrodriver h was overwritten.

MO409004:crc¥r ce_uzerdefineh was overwritten.

MO409004:src¥r ce_cace was overwritten.

MO403004:zrc¥r ce_cec_userc was overwr itten.

MO40900&:zrc¥r ce_cach was overwritten.

M0403002The operation of generating file was successiul.

===== (Generate code ended (201610513 11:20:04) =====

m

3.2 Operating Procedure

In the AP4, source code is created by performing the following procedure:

Figure 3-12 Operating Procedure

C =
| |

Create a project Open existing project
+ Select target device - Select File
- Select compiler + Select recently-used File

* Input project name

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

|
=
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3.3 Starting up

This section explains how to start up the AP4.
In Windows, select the [Start] button >> [Program] >> [Renesas Electronics Application Leading Tool] >>[RX] >>

[Vx.xx.xx]. After these items are selected, the AP4 main window starts up.

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

% APe (=N Eon
File View Peripheral Functions Options Help
0 & W T |
Project Tree L x J!hl Start x
Recent Projects
Name Modified Location
Mew Project ] I Open Project
Output . x
] T +
Ready
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3.4 Creating a New Project File

1.

2.

On the main window, press the [New Project] button to display the [New Project] dialog box.

Figure 3-14 [New Project] Dialog Box

% AP4

File  View

b =

Froject Tree

Peripheral Functions

k|

2 x

QOptions

) start

Recent Projects

Help

[E=E EoR ==

Na e

Mew Project

Ready

Output

8§ New Project

Microcontroller: | R

Using microcontraller

Uzing compiler:

- R 1100128KE)
- FXT10(96KE)
G RMIBAKE)
iy R SIKED
Wy RX10016KED
5 RX110(3KE)

e FT11(612KE)

(e e e

REFET1186<FM
REFE1118MxFK
W RSF5T1188:LF
BE REFG1118AxFL
WE RSF51118ANE
- % X1 11(384KB)

o e ot 1anEeron

1A

GORE

m

GNLURX for
&2studio

EWRX

ROM size: 512KB, Pin count: 64|

Project name:

Place: C¥Renesas¥APY _proj

- Browse

Cancel

.

Set up items and then click the [OK] button to create a new project.

Table 3-1 Project Creation Settings

Item

Summary

Microcontroller

specified device.

Specify a target device. Peripheral functions that can be set up vary with the

Using compiler *1

changed even after a project is created.

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

Project name

name (.ipcf).

Specify a project folder/file name. If IAR Embedded Workbench is specified as the

build tool, the project folder/file name is also used as the Project Connection file

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.

R20UT3420EJ0101 Rev1.01
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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

gl
Look j: IE} Samplel j QT E-
E=ES
|- HardwareDebug
| Release
| sre
Sample0l.cgp
Desktop
iy Documents
 ;
Iy Computer
-«
1, k. File: hame: I j Open I
|ar;
Files of twpe: ICoda Generator project(”.cap) j Cancel /l
24

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 Chrl+h -

= oOpen Chrl+o T start|

bl save Ctrl+s

B sovess — Recent Prajects

Name | I odified | Location
¢ Close
Ful Gemerate Code Chrl+G
@enerate Report
| Recent Projects J | 1: C:\Docurnents and SettingsitoolgiyMy DocumentstSample01)Sample01iSample0l.cgp
Al Exit ||
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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

R AP4 for RX111 - AP4e2goc_RX111_RSF1115AxFM.cgp

Eile  View Peripheral Functions _gp%n; _HE$ -
5 W %] 2] 9 GNURX for e2studio -

7 x

Peripheral Functions

Clock Generator

N
L

Project Tree

=} APde2ecc R4111REF1115AxFM

Voltage Detection Circuit

- Pin View
Z Device List View
(" £ Peripheral Functions
& Clock Generator
g Woltage Detection Gircuit
Leg LVDI
Lo LWD2
Glock Frequency Accuracy Measure
Low Power Gonsumption
Interrupt Gontraller Uit
Buses
Data Transter Controller
Event Link Gontroller
10 Ports
Multi-Function Timer Pulse Uit 2
S MTUD
MTUI
MTU2
MTU3
o MTU4
Lot MTUS
Fort Output Enable 2
Gompare Match Timer
Realtime Clock
Indspendent Watchdog Timer
Serial Communications Interface
120 Bus Interface
Serial Peripheral Interface
CRC Calculator
/D Converter
DA Gonverter

\ Data OEeratlun Circuit J
Ehia Code Frevier

= Gomman
« (i r

-
n
e
»
»
-
n
e

Clock Frequency Accuracy Measurement Circuit

Clock setting | Block diagram |

VGG setting

Subrclock oscillatar and RTG (RTGSGLK) sstting
Operatian

Low Power Consumption

A8 o

© 27 ()< VCC <36 (W) D 24 () £ VO Interrupt Contraller Unik
Main clock oscillator sstting HE  Buses
Operation i
Main clock oscillstion source Fiesonator ﬂg; Data Transfer Conkroller
Frequency 1 == Ewvent Link Controller
Oscillator wait t 8182 cych
scillator wait time cycles i 1/OParts
Oscillation stop detsction funtion Disabled as : :
1] Multi-Function Tirmer Pulse Unit 2
PLL cireuit setting X
[7] Operation £4 Port Output Enable 2
ER @ Compare Match Timer
FE ’
Realtime Clock

,35:‘ Independent \Watchdog Timer

Output

MCU:RX111(128KB) Chip:R5F51115AxFM

L;'_" Serial Communications Interface
ﬁ'@ I2C Bus Interface

L;‘_" Serial Peripheral Interface

e CRC Calculator

Gli,  AID Corverter

g DfA Converter

2% Data Operation Circutt

Figure 3-18 Example of Settings in the Module Panel (Clock Setting)
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VL setirgy
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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 ) 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 @B 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 3-19 Icon Display on Invalid Input Fields

~Main clock ozcillator getting
¥ Operation
Main clock ozcillation source I Resonator j
Frequency |3U [MHz)
Oscillator wait time I 2 cycles ﬂ ID_EE? |InFormation of walid input walue range: 1~20
Ozcillation stop detection function I Dizabled j
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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 3-20 Icon Display on Pin Contention

' Unused  n 0 Out I~ Pullup I CMOS output j ™| Output 1

-PA3
{* Unused Cnr oot T oPulup I CMOS output j I~ Output 1

~-Phad
¢ Unused iy Coowr T Rulp I CMOS output j I~ Output 1

-PAE
& - The Fallowing pin conflicks have been detected. You must change the setting in that module before yvou can use it For other purpose.
* Unused In |pag was used as THDS.
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3.7 Checking Source Code

The AP4 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 name 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 3-21 Verifying Source Code

plication Leading Tool for RX111 - Sample01.cgp
Eile:

. Ij I.—% [ e 'fgj .i, iﬂ GMURY For eZstudio

Wigw  Peripheral Functions

A/D Converter
D& Converter
P e W Data Operation Circuit
[T Code Preview ]

- Commaon
Clock Generatar
E|Q| 1_cg cgc.c

2| E te

d¥ 1_co_coc_userc
Waoltage Detection Circuit

Lows Power Conzumption
Intermupt Contraller Unit

Buses

Data Transfer Controller

Ewent Link Controller

1/0 Ports

Multi-Function Timer Pulze Unit 2
Port Dutput Enable 2

Compare Match Timer

Realtime Clock

Independent " atchdog Timer
Serial Communications [nterface
12C Bus Interface

Serial Peripheral Interface

CRC Calculator

T .

1] |

MCU:RX111{1258KB) Chip:RSF511154xFM

o e e T T e T T T P T - P T
L R - o ET R E Rt R S R B R E Rt R

Options

| R_CGC_Set_ClackMode

Clock Frequency Accuracy beasureme

Help

1o |
Peripheral Functions™* /Vu:,f Code Preview A Property ] x
woid R_CGC_Create (void) V-l

i

uintlé_t w_count;

f% Zet wain clock control registers #f
SYSTEM.MOFCR.EYTE = _00 CGC_MAINGSC REICHNATOR |
STSTEM.MOSCWTCR.EYTE = 00 _CGC_OSC_WAIT CYCLE 2;

_20_CGC_MATNOSC_OVER1OM

/% Zet main clock operation %/
SYSTEM. MOSCCR.EBIT.MOSTE = O1;

A% Wait for wain clock oscillator wait counter overflow #f

while (107 !'= SY¥Y3TEM.OSCCOWVFIR.EBIT.MOCOVTE)

A7 Set system clock #/

SYSTEM.SCKCR.LCONG = 00000000 _CGC_PCLED DIV 1 | 00000000 CGC_PCLEB DIV
_00000000_cGC_FOLE DIV 1;

A7 Set sub-clock &f

SYSTEM.303CCR.EIT.S0STF = 0OU; j

Qutput

10409004 2rchr_cq_cge.h was avenwritten.

0403000 srchr_cg_sci.c was generated.

1A 0409000: erchr_cg_sci_user.c was generated.

0409000 srchr_cg_scih was generated,

140403003: The operation of generating file was successful.

Al |

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 AP4 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 3-22 Output on/off Settings

i cil
.

Peripheral Functions®

‘_;.f Code Preview ‘ Property

----- W A/D Cornverter
----- w D/A Converter
I w' Data Operation Circuit
=-J5 Code Preview

i

’ﬂ R_CGE_Cre

Yaltage Detection O
Clock Frequency b
Lo Power Congum| [25

Mok Generate Code

=

==
EM

Interrupt Contraller it
Buzes
Data Transfer Controller

e O OO o B B B

|| P11

void R CGC Create (void)

uintlé t w_count;

Camman /% et main clock control registera #F
= Clack Generatar SYSTEM.MOFCR.ETTE = 00 _CGC_ MAINGOSC RESONATOR |
=8 _oo_cgoe SYSTEM.MOSCUTCR.BYTE = 00 CGC_OSC_WAIT CYCLE 2.
'] B_CGC_Create
m;m =2t main clock operation */
(_co_cac_user |24 Generate Code EM.MOSCCR.EIT.MOSTE = OU;

ait for main clock oscillator walt counter o

(10 !'= SYITEM.O3COVFSR.EBIT.MOOVE) ;

syatem claock */

.SCECR.LONG = 00000000 CGC_PCLED DIV 1 |
_000ooo00_coC FCLE DIV 1:

sub-clock */

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

‘FI'!: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 hﬂ).

Fuia

The source code for this API function will be output.

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

In the AP4, 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 3-23 Renaming a File

o

P

Petipheral Funchions® /‘;:f Code Preview

“ Properky

----- w Serial Peripheral Interface
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----- w D2A Converter
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=l Clock Generatar * Descy
EI ‘g r_cg cgo.c * MYy
; fng‘j F_CGC_Create * Retuy
9 B_CGC_Set_ClockMode I EY
wvoid ¢ i
Rename 1 ¢
t B
CieFalk A
\\\\\ - H
-0 Yoltage Dete 5 Property B -
[#}1- 0 Clock Frequency Accuracy Measurems:
- Low Power Consumption ] :‘-'.r_m\
Remarks 1.
context menu.
2.
3.

f% End user code.

vold R_CGC_Create UserInit (wvoid)

user code.

Serial Peripheral Interface
CRC Calculator

A/D Corveerter
w0 D8 Corverter
-m Data Operation Circuit

.2 Code Preview

Cormrmon

Clock Generator
E| ﬂl [_cg_cac.c
...... ,;*j‘j F_CGC_Create
LAl R CGCSet ClockMode
m [ Cg COC UselC
- R_CGE_ Ereate Llserlnlt

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

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

Figure 3-24 [File Information] Tab

(Renaming a File)

fﬂ" Peripheral Functions® r‘;}' Code

F‘review/ Property ]

B

E File Information

Default name b
File name r
File uzed i
Cutput falder

=533

. Cg_cgc.c

zed

C:ADaocuments and Settingzstoolgte Documentzh S ample0145 ample01 e

Default name

If "no" iz changed to "pes"

Indicates / selectz whether to uze by the default file name.
. the file name returns ko the defaulk name.

R20UT3420EJ0101 Rev1.01
Oct 31, 2016

RENESAS

Page 25 of 53

Do not edit comment generate
Do not edit comument generated

FHREREFNA
Frupt
Dh—-tonas ke

FEEEFETE?

enerate
nerated

nrmmeEnt

To reset the file name to the default file name provided by the AP4, select [Default] from the

Information on the file selected on the Preview panel is displayed in [File name] on the
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3.7.3 Renaming an API Function
In the AP4, 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 3-25 Renaming an API Funct|on

Project Tre C-E'E'E'il Petipheral Functions* / A Code Preview | 7% Property
A/D Converter ;I woid B CGC Create (void)
D& Convverter i
¢ m Data Operation Circuit uintlé £ w count:
-3 Code Freview - -
B Comman /7t Ser e
=+ Clock Generator SYSTEM. 20 CGC MATN
=+l 1cacgec SYSTEM.) | -
& R_ceC Create m ASD Converter
R e-mt DA Corverter
: M|FR_CGC 5 o =—Eer | | o
= -u, 1_£a_ege_usg g | Generate Cade Ten.| i w0 Data Operation Circuit
) - Mok Generate Code =- ...-.._f Code Preview
: I_cgc_os Wairt) Cormmon erflow */
------ U-l _cg_cge.h |;._=|5 Renarne le |
L—_I Clock Generator
[+ Yoltage Detectio Default Ny
-0 Clock Freguency h\ E| ,u.i _CcO_cgc.c
Gl Low Power Consuf #580 property TEH.\ P e ‘;"j‘j F_CGC_Create 00000000_CG
- Intenupt Controlleromm |I FI |_|_'-|| ”_.r | II_II_!l‘=:.r'-'1I:II:|:
[#-1 Buzes
El d r_oQ_coc_userc
- T R_CGC_ Ereate Llserlnlt
Yoltage D etection Circuit
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’lj Generate code | button

Figure 3-26 Code Generation

Cptions ~ Help

IJ = H = fgj ,_l| 'ﬂl GMURY For e2studio

Project Tree a =
= [_% Sample01”® =
Elf;il Peripheral Functions
----- W Clock Generator
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----- w' Clock Freguency Accuracy Measureme
----- w' Low Power Congumption
----- w' Interrupt Contraller Uit
----- w' Buzes
----- w' Data Transfer Contraller
----- wm' Ewent Link Contraller
[-m /0 Ports
[-m bMuli-Function Timmer Pulze Unit 2
----- w' Port Output Enable 2
il Crrenars bl abeb Tiear

-

/E,_al Peripheral Fun

F!J EEnerate code ] s

~WCC zetting
£ 27 W) < WCC

U] HMew Chrl+M
L_? Qpen k0
H  save Chrl+5
B Save 4s

% Close

FEJ Generate Code Ckrl4+ia

—Main clock ozcillatar 24
v Operation

b ain clock ozcilat

enerate Report
Recent Projects
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3.8.1 Modifying the Output Modes

In the AP4, 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 _= | button to select a desired mode

from the list.

Figure 3-27 Changing Output Modes
% AP4 for RX111 - AP4e2gcc_RX111_RSF1115AxFM.cgp

File  View

Peripheral Functions  Options  Help
% @] 9§ | GNURX for e2studio  ~

l;lx

28l peripheral Functions

51|

ERE - :
Bl Pin View

4 Generate File Mode

_ﬂ Device List \iew 5 .
Device Tap View API ogtput contral Output all AP functions according to the
Peripheral Functions Oreatlon dat.e Output Flate
:: & Clock Generatar File generation control Meree file ]
. o Output folder GC:¥Renesas¥AP4 _proj¥APielecc R
W' oltage Detection Gircuit Report type HTHL file
----- w' Glock Frequency fAccuracy Meazure Text file encoding Unicode{UTF-8)
----- W' Low Power Consumption 4 Mic troller Information
""" : = paripheral Functions \ x
..... w|EB41 |
""" "I 4 Generate File Mode -
- API output control Cutput all AP functions according to the setting
- Creation date Output date
""" - File generation contral Merge file [=]
- Output falder Do nothing if file exists
""" b Feport tvpe
""" - Text file encoding Overwrite file L
% 5 Microcontroller Information i
hd o GEEE1116 8. Fhi

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.
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3.8.2 Changing Output Destinations
In the AP4, 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 3-28 Specifying an Output Destination

%% AP4 for RX111 - AP4e2goc_RX111_RSF1115AxFM.cgp =N =l =<
File  View  Peripheral Functions Options Help
S R 2| %] 2| S0 | GNURX for e2studio -
Project Tree Box 28l Peripheral Functions b4
E|{f; AP dedece RX1T1_REF11158xFM l |
= Pin View
L'T Device List Wiew 4 Generate File Mode -
.—» Device Top Wiew APFI output control Cutput all AP functions according to the setting
; . ) Creation date Qutput date
! Peripheral Functions - - -
o Block G ‘ File generation contral Merge file
& V°|° E[;‘Era or Giraui Output folder C-¥Renesas¥AP4 J;mjmp-tezgcc_nxn1_R5F|1|5anM¥@
altage Detection Circuit Report type HTHL file
Clock Frequency fccuracy Measy
-m' Low Power Consumption Browse For Folder _?IEI E

@' Ceskkop (=
.D My Documents

j My Computer

S My Nebwork Places

[C3) 20130320 OOOO_O0O RHASO_Flx

I an_r01an0718ej0102_rl78g913_Flash

) aP4_Rx111

I CubeSuite+ E2.00,00m
|5 CubeSuite+ EZ.01.00a
|5 Error Report Data

hd
; Cancel |

4

Make Mew Folder |

Remark: 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 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.

Figure 3-29 Report Output
% AP4 for RX111 - AP4e2gcec_RX111_R5F1115AxFM.ogp

{ew Peripheral Functions Fi|E|

S
O HRS |5 &) 4 | eNud

: U] Mew Chrl+h
Project Tree \ o
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P 7ol Generate Code Chrl+3
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; =) B
Lowve Power Gonsumption m

Interrupt Contraller Unit
Buses
Data Transfer Gontroller

Recent Projects k

il Exit

8182 cyoles - 204

Remarks 1. The names of report files are “macro” and “function”.
macro : Peripheral function settings information
function  : Source code information
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 3-30 Example of Report File Output

(a) macro.html (b) function.html
iR x|
§ i3 ared Settwegiip ik Distumerte| Lo Sareie] e, Ml =ieln e
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Masn clock osCilon Source 12(MHz) r_cg_intprg ¢ 1.0 _mepeg C
Frequancy il | vold_NMI_handlertvoid) __NMI_handier
Oscilator wait time 2 cyces 12 us) void _BRK_handier{void) __BRK_handier
(OsCilaton siop defecton Oxsabled T_00_systeminilc r_00_systemind.c
"":‘D; = s voud R_Systemnd{voed) R_Systerinit
Sub-clock osciltator and = x = -
(RTCSCLIK) seming 32 T8 (kHz) int ____low_level_ind{void) _low_kevel_init
e P ¥_tg_macrodives b t_cg_rmacrodtives h
(HOCO) setting 32 (MHy) r_og_userdefing.h r_og_userdefine h
|Systern clock ICLK) x 112 (MHz) Clack Generaior
Peripheral module cock 1 12 Mz F_00_caes r_cg ogee
(FCLKE) i void R_CGC_Createfvoid) R_CGC_Creale
Peripheral module clock for " void R_CGC_RegisteriViite_Cge = o
ADC (PCLKD) 112 (MHz) e o) R_CGC_RegisteriWnte_Coc
Flash IF dock (FCLK) x 112 (MHz) =l al T 1
3 Py Comaten T [Fomm = i o Py Comaten T [Fomm =
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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...], the [Save As] dialog box appears.

Figure 3-31 [Save As] Dialog Box

2l
Save jn I@Samplam j Q ? L HE
| 3amplent;
My Documents
”
ty Computer
File name: ISamp\em j Save I
Save as bpe: IEode Generator project™.cop) j Cancel /l
%

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 [ = ] 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 AP4 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 3-32 Question Dialog Box

Question{¥0403025) x|

\.‘i) ("WO0403025)Project changed, Saver

Mo | Cancel |

Remark: The name of the file to be saved (not including the extension) is identical to the AP4 project name.
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3.11 Closing
The AP4 can be closed by any of the following methods:

- On the Main window, select the [File] menu >> [Exit].
- On the toolbar, click the [ =§§ ] button.
- On the Main window, click the [ @ ] 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 AP4.

When outputting a source code using the AP4 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 AP4 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 AP4 settings other than a
new output file will be disabled.

4. The AP4 does not delete files that are no longer needed due to changes in settings.

3.12.1 How to create a project connection between IAR Embedded Workbench and
AP4

AP4 generates a so called Project Connection file (.ipcf) that contains references to the generated

source files. Every time you add/remove or change a module in AP4, the project connection updates your

IAR Embedded Workbench project with the files that the module needs. Proceed as follows to create a

project connection:

1) In the IAR Embedded Workbench IDE, choose [Project] >> [Add Project Connection] to display the

Add Project Connection dialog box. From the drop-down menu, choose IAR Project Connection.

!:igure 3-33 Add Project Connection Dialog

Add Project Conmection H:%
Connect using AR Project Connection =|
I | OFL J Cancal
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2) In the standard Open File dialog box that is displayed, browse to the location where the AP4 project
file (.cgp) is stored and select the generated Project Connection file (.ipcf).

3) The generated module files will now be placed in the group category Renesas_AP in the
Workspace window.
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Chapter 4 Menu Reference

4.1 [File] Menu

Figure 4-1 [File] Menu

% AP4 for RX111 - AP4e2qoc_RX111_RSF1115AxFM.cgp
Eiew Peripheral Functions  Options  Help
= Rk E ik b Fie |
Project Tree § Code Pt
-1 APdedzce RATT1_REF 1115A:F L] Mew Ctrl+N 5= @ §
- Fin Wiew =
] Device List View =t Open Crl+0
Device Top View H Save CHl+5
= Peripheral Functionz .
Clock Generator n Sawve As
W \.F_oltage Detection Gircu
C VDT % Close
w' Clock Frequency fcoura Gﬂ Generate Code ChElG &
w' Low Power Consumption,
w' Interrupt Controller Unit ti‘ Gaenerate Report
w' Buzes
w' Data Transfer Gontroller 3
' Ewvent Link Contraller Recent Projects b nction
4l  Exit
Table 4-1 [File] Menu
ltem 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 AP4.
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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 AP4). When a peripheral function is selected, the associated settings screen is

displayed on the Module panel.
Figure 4-2 [Peripheral Functions] Menu

% AP4 for RX111 - AP4e2gcc_RX111 RSF1115AXFM.cgp
File Eie'.xl Peripheral Functions I-Opt_ ieng_ _Help »

) = W 2| %] @) 9§ | GNURX for e2studio ~
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=L F APtedzcc R 11 REF1115AF M ~]|%]Gener 9 Voltage Detection Circuit
= Fin Wigw & Clock Frequency Accuracy Measurement Circuit
-&#] Device List Wiew Clock et &8 B b . b
B Device Top Wiew voo eet| B Low Power Consumption

f__‘!l Pf_s.ripheral Functions @ 2
e Clock Generataor )
g Woltage Detection Gircuit

¢ Interrupt Controller Unit

Main clod - Buses

tig; of ;% Data Transfer Controller
W' Glock Frequency Acouracy Measurem| Main o= Event Link Controller
w' Low Power Consumption
w' Interrupt Controller Unit Frequt it 1/O Ports
- Buses Oscillf 7  Multi-Function Timer Pulse Unit 2
-m Data Transfer Controller ,
-m! Event Link Caontraller Oscili] 72 Port Output Enable 2
#-m 1O Parts .| #5  Compare Match Timer
E-ge Multi-Function Timer Pulze Unit 2 PLL circu f;’) p
MTLD [Clog Z Realtime Clock
W MU & Independent Watchdeg Timer

A7 Serial Communications Interface
## I2C Bus Interface

S Serial Peripheral Interface

' CRC Calculator

G A/D Converter

g DfA Converter

22 Data Operation Circuit

Table 4-2 [Peripheral Functions] Menu

ltem Description

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.

R20UT3420EJ0101 Rev1.01 RENESAS Page 35 of 53
Oct 31, 2016



AP4, Applilet3 Common Operations User's Manual

4.3 [Options] Menu

Figure 4-3 [Options] Menu

% AP4 for RX111 - AP4e2gcc_RX111_R5F1115AxFM.cgp
File ’ View  Peripheral Functions QEIE
O & W 2 %] 8 9l | eNURX forezstudio S A

Proje.ct Tree 3 x ‘E_gl Perip Options
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4 o ‘E;;Uiuce List Wiew Glock setting Creation Date '
' Device Top View VGG setting File Generation Control — »
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‘-.foltLa‘iE ]Detectlon Gircuit Mt slak API Output Control o
@ LvD2 - 7] Oper Text File Encoding
w' Clock Frequency Sccuracy Measurem Main clo
w' Low Power Conzsumption F
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W Buses Ozcillator wait time
W' Data Transfer Controller
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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.

Creation Date

Selects whether to output creation date.

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.

Text File Encoding

Selects the format of encoding.
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4.4 [Help] Menu

Figure 4-4 [Help] Menu

%% AP4 for R¥111 - AP4e2goc_R¥111_RSF1115AxFM.cgp I
File  VWiew  Peripheral Functions gptians = = =2l
() = W 2% | %] @] 9 | GNURX for e2studio - @ About AP4
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=k Pin View : ==
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----- w' Interr FX110 W1.0504.04 [05 Aug 2016]
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Table 4-4 [Help] Menu

Item Description
About AP4 Displays version information and other items.
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4.5 Toolbars

AP4 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

% AP4 for RX111 - AP4e2gcc_RX111_RSF1115AxFM.cgp
File giew Eeripheral Functions Opticns  Help
O & W2 %] 2 3l GNURX for ezstudio -
- E—
Project Tree 1 x 2l peripheral Functions | [ Code Preview Property
= Aptctece X1 LR 1190 |[tlGenerate code | % 1 F e W W A D @D
L] Device List View Clock setting | Black diagram
‘ Device Top Wiew WG setting
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~an Glock Generatar
- " x{_D,ItLa‘iE lDetection Gircuit Main clock ozcillator gettine
o :
Lege LWD2 - V| Operation
----- w' Clock Freguency fccuracy Meazurem Main clock oscillation source Fezonator
----- w! Low Power Conzumption F i
----- w' Interrupt Controller Unit requency
""" W' Buses Cecillator wait time 4192 cyvcles - 20
----- ' Data Transfer Controller
..... w' Event Link Controller Ozcillation stop detection function Dizabled
+-wi 140 Ports o .
g Multi-Function Timer Pulse Unit 2 FILL et esiiing
HE © maTIIN Cineratinn
The main toolbar contains the following buttons:
Table 4-5 Functions of Main Toolbar
Button Name Description
|_L| New project Creates a new project.
;_.;F: Open a project Reads an existing project.
e Save a project Overwrites the currently open project with the current settings, and saves the results.
;_E-{r Close Closes the currently open project.
lll Generate Code Outputs the source code.
3 Generate Report Outputs a report file.
ﬂl Exit Exits from AP4.
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4.5.2 Module Toolbar

The module toolbar is displayed above the Module panel.

Clicking the [ T&|Generate 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

S AP4 for RX111 - AP4e2gcc_RX111_RSF1115AxFM.cgp

Eile  View  Peripheral Functions  Options  Help
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& Clock Generatar
The module toolbar contains the following buttons:
Table 4-6 Functions of Module Toolbar
Button Name Description
'fll Generake code Generate code Outputs source code.
- Clock Generator On the Module panel, displays
peripheral function setting screens
=l Voltage Detection Circuit ) )
that are associated with buttons.
1
[ ] Clock Frequency Accuracy Measurement Circuit
5’;' Low Power Consumption Remark: The buttons listed in
puf the table are intended
w Interrupt Controller
IIIII solely as examples.
- Buses The buttons that are
F=3 i
Er=r Data Transfer Controller actually displayed
= may vary from one
e Event Link Controller product to another.
s /0 Ports
&) Multi-Function Timer Pulse Unit 2
¥
¥ Port Output Enable 2
@ Compare Match Timer
J Realtime Clock
&5} Independent Watchdog Timer
”@ 12C Bus Interface
L Serial Communications Interface
ol 12-Bit A/D Converter
||.
"'L A D/A Converter
i Data Operation Circuit
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Chapter 5 Window Reference

The AP4 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

AP4 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 AP4) 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 Tree Panel
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GRG Galculator

ASD Converter

DA Ganverter

Data Operation Circuit
-3 Code Previe

%] Generate code | %, [

MCU;:RX111(128KB) Chip:R5F51115AxFM

Clock setting | Block diseram

WG setting
@ 270V s VoG < 36 (

Main clock oscillator setting
V| Operation

Main clock oscillation soul

O=cillation stop detection

PLL circuit setting
Operation

Sub-clack oscillator and RT
V| Operation

MO409000:src¥r ce_lwdic was generated

" Woltage Detection Gircuit

Low Power Conzumption
Interrupt Controller Unit
Buses

Data Transfer Controller
Event Link Gontroller

Buges Frogmy +-m' LD Ports

Data Transfer Controller Multi-F tion Ti Ful Unit 2
Ewent Link Controller Ozcillator wait time - Uimrunclion timer Fulse Lni
170 Parts -’ Port Output Enable 2

+||| Compare Match Timer

----- w' Fealtime Clock

----- w  Independent Watchdoe Timer
Serial Communications Interface
----- W' I2G Bus Interface

----- w' Serial Peripheral Interface

----- w' CRC Calculator

----- w A0 Converter

----- w [F8 Converter

----- w' Data Cperation Gircuit

Clock Freguency dccuracy Measurement Gircuit

404

MO409000:src¥r ce_lvd_user o was generated

MO409000:src¥r ce_lwdh was eenerated

M0409003:The operation of generating file was successful
===== Generate code ended (2016710718 10:67:14) =====

] T

m

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
o The corresponding peripheral function is already set.
L The corresponding peripheral function is not set/used.
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Right-clicking the name of a peripheral function brings up a context menu. Executing [Return to Reset Value] from the

Project Tree panel resets the settings to their default values.

Figure 5-2 Return to Reset Value

E|--{__]-j AP delecc_ F111_REF11158xF
£l Pin View
] Device List View

25l peripheral Functions®
%] Generatecode | & O & B @ ¥

o
LwD1| LvD2

‘ Device Top Wiew
Peripheral Functions
& Clock Generatar
L:_|..r Waoltage Detection Gircuit

----- w' Buses

----- w' Data Transfer Controller

----- w' Event Link Controller

[+~ If0 Parts

[+--m Multi-Function Timer Pulse Unit 2
----- w' Paort Output Enable 2

Woltage detection 2 circuit operation zettineg

0 Unused

Woltage detection setting

Monitoring waltage zelect
Yoltage detection level

Woltage monitoring circuit mode

Interrupt setting

@ Mon-maskable interrupt

[+-m¢ Compare Match Timer

Trtarriint cormar aticm covad ibine

Table 5-2 Project Tree Panel Context Menu

Iltem Description

[Return to Reset Value] Resets the settings for a selected peripheral function to their AP4 default.

The range of initial settings may vary by function.
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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 5-3 Displaying of Module Panel
% AP4 for RX111 - AP4e2gcc_RX111_RSF1115A%FM.cgp =N R~

Fle View Peripheral Functions Options Help

(5 W % 2 | oNURX for e2studio -

Project Tree nx il nctions | [ Code Preview Property x

_f; AP#:Iigi:fcIé;uRXWII_RSFHISAXFM “Mllceneratecode |2 O S # B A DR DO G P T IEL E 2
2| Device List Wiew Clock setting |E\nck diagram ‘ -

# Device Top View WGG setting

eripheral Functions @ 27 (V) < VG < 86 (V) 7 24 () £ VGG < 27 (W) 9 18{¥ £ VGG < 24 ()
» Clock Generatar

v Voltage Detection Gircuit Main clock oscillator setting
w VD1

g LWD2 Operation
Glock Frequency Accuracy Measurem Main clock oscillation source Resonator .

Low Power Consumption
Interrupt Gantraller Unit

m

m

Frequency m (MHz)

Buses Oscillator wait time #1892 cycles ~ 2048 ()
Data Transfer Gontroller

Event Link Controller Ogcillation stop detection function Disabled -
/0 Porte

= Multi-Function Timer Pulse Unit 2
& MTUD [] Operation

-l MTUT < 1/
W MTU2

ol MTUS x 8

—ml MTLY

' MTUS B
Port Qutput Enable 2
Gampare Match Timer Sub-clock oscillator and RTC (RTCSGLK) settine
Realtime Clock Operation
Independent Watchdog Timer

w' Serial Gommunications Interface Output *x

W' 12G Bus Interface

w' Serial Peripheral Interface

W' GRG Calculator

w0 Gorwerter

L]

'

G

'Y EFEEER ]

FLL circuit setting

-
'y

O Gonverter
Data Operation Gircuit
ode Preview
=}~ Common -
4 mm 3 1 m

MCU:RX111(128KB) Chip:R5F51115AxFM

=3
o

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 5-4 Example of a Module Panel (Clock Generator)

..... ~

B Gonerstecode | 0 SE FWELBDADRFHEFEASD

Block diagram I

~WCC zetting

& 27 )< WEC < 26 W) & 240N g WL < 27 W) 1B M) < WIC < 2.4 W)
— Main clock oscillatar zetting

I Operation

tain clock ozcillation source I Rezonatar j

Frequency |1 E [tdHz]

Dzcillator wait time |2 cycles ﬂ ID_S [nz]

Dzcillation ztop detection function I Dizabled j

— PLL circuit setting

r Operation

Frequency I:-: 15 j |24 [MHz]
~High zpeed clock ozcillator (HOCO] getting

™ Operation

Frequency |32 [MHz]

Dzcillator wait tirme |2EE cpcles j |BB,5 [uz]

MHate: When oscillator wait time of 138 cycles iz zelected, the HOCO frequency accuracy
may not be guaranteed, See the device uzer's manual for details,

— Low speed clock oscillatar [LOCO] zetting
I Operation
Frequency |4 [tdHz]

~ DT -dedicated low-gpeed clock ozcillator (WO TLOCO] zetting

™ Operation

Freguency |1 ] [kHz]
— Spgtem clock getting

Clock zource I tain clock ozcillater j

System clock [ICLK) fx1 R B T (MHz]

Peripheral module clack [FCLER] | %1 | 18 [tHz]

Peripheral module clack for ADC [PCLKD) fx1 x| s [MHz)

Flash IF elock (FCLK] fx1 R B T (MHz]

Cedicated USB clack [UCLE) |‘I 5 [tHz]
~CLEOUT pin zetting

" Operation IF'15 j

Clock output source I tain clock ogcillator j

Frequency I w1 j I [MHz]
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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 5-5 Example of a Module Panel (Ports)

j_’,_g Peripheral Functions® r..::-( Code Preview ]/ Propetty ] X
ook £ DAL P W ATBOND NS FET L wr D
F'ortDl Part1 | F'u:urt2| F'Drt3| F'ort4| F'ort5| F'u:urt.-’-‘al F'u:urtBl PortC ~ PortE |F'0rtH| Part) |
-PED
{* Unused Cinr oot T Rulup IEMDS output ﬂ ™ Dutput 1
—-PE1
' Unused " n & Out ™| Bulltup IN-channeI open-drain j [~ Output1
-PEZ
' Unused " n ' Out = Fullup IEMDS output ﬂ V¥ Output 1
-PE3
' Unused Ciint Coouw ' I Fulup IEMDS output j ™| Output 1
-PE4
@ Unsed  CIn ¢ € 0w ! T Pulup  [CMOS output =l = mutpt 1
-PER
= Unused T In f* Out ™| Fullup IN-ChanneInpen-dlain j ¥ Output 1
-PEE
' Unused ' In 0 Out ™ Pullup IEMDS output j ™ mutput 1
-PE7
= Unused * In  Out ¥ Pullup IEMDS output ﬂ ™ Dutput 1
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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 5-6 Example of a Module Panel (A/D Converter)

fﬁl Peripheral Functions r‘;_f Code Preview r Property ] x
i ¢ 3
r
~ Function zetting
© Unuzed =
% Analog input channel mode
' Temperature senzor mode
' Intemnal reference voltage mode
| General setting | M|
Operation mode zetting
@ Single scan mode ) Group scan mode ) Continuous scan mode
Conversion mode getting
@ Mormal £ 18V < AWSS < 241 *) High speed (AVGC > 240
VREF(+) Setting
@) AVCCH ) AYREFHD
VREF({-) Setting
@ AVSI0 ©) BVREFLO
Double trigeer mode setting
@ Dizable ) Enable
finalog input channel setting
Convert (Group &)
ANO0D [F]
ANODY [l
ANDD2 El
AMNO03 [F
ANDDY [l
ANODG [l
ANDDS [l
AMI0g =
ANDTO B
AN i i
Data regizters setting
ak012 T -
ANO12 ime conversion
LIRES Right-alignment
AM01E L .
Ay _Converzion time setting
Corwersion A | Tatal conversion time (Group f) ng {uz)
Convers 03
Softwal
AMOY _Tnterrupt setting
TreA Enable AD converzion end interrupt (5128010}
i
anil Priority Level 15 (highest) -
P-N'Jl Level 15 thighest)
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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 5-7 Example of a Module Panel (Compare match timer)

ﬁ_‘l Peripheral Functions* ru'_f Code Preview r Property l x
Heneratocoe |5 0 S HBHEBODD 187 ESE w2
CMTO  CMT1 | -

— Compare match timer operation setting
 Unused @ zed

~ Count clock getting
& PCLE/S i PCLE/32  PCLEA 22 " PCLE/S12

~Interval value zetting
Interyal walue |1 oo T3 j [Auctual walue: 100)

~ Interpt getting

¥ Enable compare match interrupt [ChIT]
Priority [ Lewel 15 fhighest) =]

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 5-8 Example of a Module panel (Multi-Function Timer Pulse Unit2)

i_‘l Peripheral Functions* ru'_f Code Preview r Property ]

<t2[Slonmaeas L0 SEFBLERORD IS T BT E Wb I

“Gie MTUDJ\MTLHI MTUZ| MTU3| MTU4] MTUS|
<3>

reral Setting |
~ Function setting
¥V MTUD I Mormal mode

[
T [ Nomal made =l
|
[~

<2>

MTUZ |PWM mode 1

MTU3  |Unused  <4>

MTU4 fi_g' Peripheral Functions*/[ /& Code Preview Property ]

?LJ Generate code | %

5 un e rin P - A
CRla U W e < T I Wil S P AT A

MTUT| MTU2| MTU3| MTU4 | MTUS |

MTUS
General Setting

_Esxternal clock | - Maomal mode description

The counter counts upin this mode. The following types of operation are possible:

™ mT1CL - Free-unning operation: when [Dizable counter clear] is selected for [Counter clear source]. counting continues until the counter overflows and then restarts from 0.
- Periodic counter operation: when a compare match with a general register [T GR#] iz selected for [Counter clear source], the counter iz cleared to 0 on a compare
I~ MTCL match between the values of the zelected general register and of the counter.
- External event-count operation: when an external pin input iz selected for [Counter clock selection), every edge of the input signal is counted.
™ Mrc — Sunchronous mode setting
[~ MTCL ™ Include this channel in the synchronous operation

— Count zource setting

Counter clock selection I PCLE j

- Clock, edge setting

' Rising edge " Faliing edge " Both edges

~TCHTO counter zetting

Counter clear source I Dizabled counter clear j

- General register zetting

TGRAD I Input capture register j |1DD I s j [Actual value: 100]
TGREO | Input capture register j |1DD I i3 j [Actual value: 100]
TGRCO [ Input capture register J [ T [us =] iactual vaie: 100)
TGRDO I Input capture register j |1DD | s j [Actual value: 100]
TREEN I Nkt rernare remisher -l [an [ T O o P A T )

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 [MTUOQ] 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 5-9 Display of Preview Panel

'-._-_'"-Application Leading Tool for RX111 - Sample01.cgp ;lgl ll

File  ‘iew  Peripheral Functions  Options  Help

sMURE for eZstudio =

Peripheral Functions /Vﬁ_f Code Preview | [F%] Pr
woid B_CGC_Create (void)
{

Source code display area [ x|

=-S5 Cade Freview

B Camrman
-G r_co_main.c

* 78] main
2| R_MAIM_Userlrit
B0 1_cg_vector_table. =
----- i r_co_resst_program. asm
----- 2 r_ca_interrupt_handlers.h
gl 1_ca_hardware_setup.c
..... @ r_ca_macrodiver.h
..... 4 r_og_userdsfing b
= Clack Generator
|_:_|y 1_cq_cgec
~&'| R_CBC_Create

uintlé_t w_count;

/% Set mwain clock control registers */
SYATEM.MOFCR.BYTE = _00_CGC MATINOSC _RESCHATOR | _20_CGC_MATNOSC OV
SYSTEM. MOSCUTCR.EBYTE = _00_CGC_OSC_WAIT CYCLE Z2; J

/% Set wain clock operation 7
SYITEM.MOSCCR.EIT. MOSTE = 0OU;

J% Wait for main clock oscillator wait counter overflow %/
while (17 != 3¥Y3TEM.CSCOVFSRE.EBIT.HMOOVF)

/* Jet system clock */
SYITEM.ICRCR.LONG = 00000000 _cGC PCLED DIV 1 | _ 00000000 CeC PCLE
_DO000O00_CGC_FCLE DIV 1;

=gl 1_ca_cge_userc
17| R_CGC_Create_Usernit

LE ’ﬂ 1_coc_oscillation_stop_intermpt

----- Ui reg_cgch /% Set sub-clock +/F =
[ Yoltage Detection Cirouit SSremmar_coamoan noTm sasmn—orr.
- m r_cg de
- m 1_cg Ied_userc
""" @ reghvdh F0409004: 21’ _og cgo.h was avenawitten,
=11 Clock Frequency Accuracy Measuremer M 0409000 srch_cg_sci.c was generated.

140409000 srch_cg_sci_user.c was generated.

B[] reg cace
M 0409000 srch_cg_scih was generated.

[ m [_CO_CAac_Userc

..... 0 rcocach 10403003 The operation of generating file was successful,
[+ Low Power Conzumption J
[0 Interrupt Comntraller Unit
\ o JZ -
Kl | r 4| | o

MCU:R111{128KE) ChiptRSFS11154xFM

(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 (used)

Peripheral function (unused)

i File

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

Y 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

[Not Generate Code]

ltem Object of action Description
API f ti Fural Fuci
[Generate Code] unction (i |, ) Sets the API function as an object of output for code

generation.

. ¥ +
The icon changes from ’ﬂ to il .

Excludes the API function from the object of output for

code generation.
The icon changes from

G o T

[Rename]

File ()

[Default]

API function (%‘j, fgij "ﬂ)

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 5-10 Example of an AP Function Display

void INTP_Init( void )

{
EGPO = INTP_EGP_RESET_VALUE;
EGNO = INTP_EGN_RESET_VALUE;
EGP1 = INTP_EGP_RESET_VALUE;
EGN1 = INTP_EGN_RESET_VALUE;
INTP_User_Init(); <

}

If this API function (INTP_Init()) is output, the
function is called here.

During code generation, whether this line is to be or
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 Property Panel

The Property panel displays information such as the generate file mode and the API function to be output during code

generation. For a description of operating procedure, see “3.7 Checking Source Code”.

Figure 5-11 Display of Property Panel

S AP4 for RX111 - AP4e2gec_RX111_RSF1115AXFM.cgp =N =
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W Low Power Oonsumptlo.n 4 Microcontroller Information 7
W' Interrupt Controller Linit Microcontroller name REFGTT16AxFM
W' Buges Nickname R 1110128KE)
w' Data Transfer Gontroller 4 Product Information
w' Event Link Gontroller Release date 2016/08./05
w' L0 Parts Wersion WI0604.04
Multi-Function Timer Pulse Unit 2 4 Project Information
Part Qutput Enable 2 Froject name APdedecc RX1T_REF 111548xFM
Compare Match Timer Project path C¥Renesas¥APd proj#fiPdelece RX111 REF1115AxFM 7]
Realtime Clock API output control
Independent Watchdog Timer Selects whether to output All API function necessary to operation according to GUI setting of each peripheral, or to output only initialization APL
X . function according to GUI setting of each peripheral.
Serial Communications Interface

Serial Peripheral Interface Output o x
GRG Galoulatar

A/D Gorwerter

D/ Corwerter

Data Cperation Gircuit
+- 5 Code Preview

L]
L]
L]
L]
L]
L]
W' [2C Bus Interface
L]
L]
L]
L]
L]

] 1 L (17 m k

MCU:RX111(128KB) Chip:R3F51115AxFM

Table 5-6 Property Panel Icons

Icon Summary

Listed in Itemized

‘}l Listed in an alphabetical order

Table 5-7 Property Panel Menu

ltem the node selected in Description

the Project Tree panel.

Generate File Mode

API output control i ﬁ Project name 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.

Text file encoding Selects the format of encoding.
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Item the node selected in Description
the Project Tree panel.

File generation control File generation control can be selected from: overwrite file, merge
files, and do nothing if a file already exists. The default is “Merge
file”

Report type Select either HTML or CSV. The default is “HTML file”.

Output folder Specify the destination folder of output files.

Creation date Selects whether to output creation date. The default is “Output
date”.

Project Information

Project path i ﬁ Project name Displays Project path.

Project name Displays Project name.

Project type Displays Project type.

Microcontroller Information

Microcontroller name i ﬁ Project name Displays Microcontroller name.

Nickname Displays Nickname.

Product Information

Version i ﬁ Project name Displays Version.

Release date Displays Release date.

Device top view color setting

Device ‘-‘. Device Top View |Select color setting of Device.

The defaultis [ 128, 128, 128

Device group text Select color setting of Device group text.
The defaultis []192, 192, 192

Used pins Select color setting of Used pins.
The defaultis [_]144, 238, 144

Alternate function pins Select color setting of Alternate function pins.
The defaultis [ 255, 0, 255

Macro highlight Select color setting of Macro highlight.
The defaultis [__]255, 255, 0

Device part number text Select color setting of Device part number text.
The defaultis [_]192, 192, 192

Unused pins Select color setting of Unused pins.
The defaultis [__]176, 196, 222

Conflict pins Select color setting of Conflict pins.
The defaultis [l 255, 0, 0

Warning pins Select color setting of Warning pins.
The defaultis [__] 255, 215, 0

Peripheral function Information

Peripheral function used W . Peripheral function |Displays whether using the peripheral function.

Peripheral function error Displays whether there is error in the peripheral function.
Peripheral function name Displays the peripheral function name.

File Information
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ltem

the node selected in

the Project Tree panel.

Description

Default name

Function generated

Function name

Default name 'u_aFie Select whether to return the file name to the default name. The
default is “Yes”.
To restore the default file name defined by the Code Generator,
select [Default] from the context menu.

File used Display whether or not output to a file is to proceed when the
[generate code] button is clicked.
Note that whether or not this option is used depends on the
settings in the Peripheral Functions panel corresponding to the
selected node.

File name Inputs the name of the file
The name of the file can be changed by selecting [Rename] from
the context menu after selecting the source code node in the
Project Tree panel.

Output folder Displays the output destination folder.
Note that the output destination folder can be changed by using
the above [Output folder].

Function Information

27 ap

Selects whether or not to restore the default name of the API
function.

Note that the default name of the API function can be restored by
selecting [Default] from the context menu after selecting the

source code node in the Project Tree panel.

Selects whether or not to output the API function when the
[Generate Code] button in the Peripheral Functions panel is

clicked.

Inputs the name of the API function.
Note that the name of the API function can be changed by

selecting [Rename] from the context menu after selecting the API

function node in the Project Tree panel.
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5.5 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 5-12 Output Panel Display
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E-gd r_cg_cgo.o while (17 != SZYITEM.OSCOVFIR.BIT.MOOVF)
& | R_CGC_Create
1] R_CGC_Set_ClackMode /% Set system closk */
=G0 1_cg_cac_userc SYSTEM.SCECR.LCONG = 00000000 CG5C PCLED DIV 1 | oooooo00 CoC PCLE
"] R_CGC_Create_Usenit Toooooo00 CGC FCLE DIV 1: 0 -
1] r_cgc_oscillation_stap_internpt - - - - -
""" i reg_cach /% Set sub-clock */ -
-1 Waltage Detection Circuit TR SAMAAT T AR e T _I_I
[]---m r_ocg_ldc k
-} rcg lvd_userc Output
""" @ regvdh T | M0409004: 510t cg cgch was overwitten. ;I
El-10 Clock Frequency Accuracy Measuremen MA0409000; srchr_cg_soi.c was generated,
- m _CO_Cac.c h0409000:srch_cg_sci_user.c was generated. Copy
[+ m _0Q_Cac_Userc h0409000:src_eqg_seih was generated.
..... m i_cg_cach +0409003: T he operation of generating file was successful. _,{} Select Al J
- Low Power Consumption 5 Clear
[0 Interupt Contraller U nit -
- Feee -
Kl | _>I_I « | ;l_l

MCLRX111(128KE) Chip:REFS11154xFM

Messages that are displayed on the Output panel are color-coded, depending on the type of message involved.

Table 5-8 Message Character Colors

Color Type Summary

Black [Normal message [Indicates information such as the execution status of code generation or report output.

Blue Warning message |Displays a warning if the value in the input field is invalid.

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

Right-clicking the Output panel displays a context menu.

Table 5-9 Output Panel Context Menu

ltem 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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