LENESAS

-
77
)
ﬁ\l
7
<
Q
-
-
QD

RL78G13

Renesas Starter Kit Tutorial Manual
(IAR Embedded Workbench)

—
@)

RENESAS MCU
RL Family / G1X Series

All information contained in these materials, including products and product specifications,
represents information on the product at the time of publication and is subject to change by Re-
nesas Electronics Corporation without notice. Please review the latest information published by
Renesas Electronics Corporation through various means, including the Renesas Electronics
Corporation website (http://www.renesas.com).

Renesas Electronics
WWw.renesas.com Rev.1.00 Jun 2011



10.

11.

12.

Notice

All information included in this document is current as of the date this document is issued. Such information, however, is sub-
ject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please con-
firm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to ad-
ditional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

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

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

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

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. You should not use Renesas Electron-
ics products or the technology described in this document for any purpose relating to military applications or use by the mili-
tary, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and technol-
ogy may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any
applicable domestic or foreign laws or regulations.

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

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

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

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

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

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 spe-
cific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a

Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibil-
ity of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable laws and
regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive.
Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with applicable
laws and regulations.

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

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

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

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




Disclaimer

By using this Renesas Starter Kit (RSK), the user accepts the following terms:

The RSK is not guaranteed to be error free, and the entire risk as to the results and performance of the RSK is as-
sumed by the User. The RSK is provided by Renesas on an “as is” basis without warranty of any kind whether ex-
press or implied, including but not limited to the implied warranties of satisfactory quality, fitness for a particular pur-
pose, title and non-infringement of intellectual property rights with regard to the RSK. Renesas expressly disclaims all
such warranties. Renesas or its affiliates shall in no event be liable for any loss of profit, loss of data, loss of contract,
loss of business, damage to reputation or goodwill, any economic loss, any reprogramming or recall costs (whether
the foregoing losses are direct or indirect) nor shall Renesas or its affiliates be liable for any other direct or indirect
special, incidental or consequential damages arising out of or in relation to the use of this RSK, even if Renesas or its
affiliates have been advised of the possibility of such damages.

Precautions

The following precautions should be observed when operating any RSK product:

This Renesas Starter Kit is only intended for use in a laboratory environment under ambient temperature and humidity
conditions. A safe separation distance should be used between this and any sensitive equipment. Its use outside the
laboratory, classroom, study area or similar such area invalidates conformity with the protection requirements of the
Electromagnetic Compatibility Directive and could lead to prosecution.

The product generates, uses, and can radiate radio frequency energy and may cause harmful interference to radio
communications. However, there is no guarantee that interference will not occur in a particular installation. If this
equipment causes harmful interference to radio or television reception, which can be determined by turning the equip-
ment off or on, you are encouraged to try to correct the interference by one or more of the following measures;

e ensure attached cables do not lie across the equipment

e reorient the receiving antenna

e increase the distance between the equipment and the receiver

e connect the equipment into an outlet on a circuit different from that which the receiver is connected
e power down the equipment when not is use

e consult the dealer or an experienced radio/TV technician for help NOTE: It is recommended that wherever
possible shielded interface cables are used.

The product is potentially susceptible to certain EMC phenomena. To mitigate against them it is recommended that the
following measures be undertaken;

e The user is advised that mobile phones should not be used within 10m of the product when in use.
e The user is advised to take ESD precautions when handling the equipment.

The Renesas Starter Kit does not represent an ideal reference design for an end product and does not fulfil the regula-
tory standards for an end product.




How to Use This Manual

1. Purpose and Target Readers

This manual is designed to provide the user with an understanding of the RSK hardware functionality, and electrical
characteristics. It is intended for users designing sample code on the RSK platform, using the many different incor-
porated peripheral devices.

The manual comprises of an overview of the capabilities of the RSK product, but does not intend to be a guide to
embedded programming or hardware design.

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.

The following documents apply to the RL78G13 Group. Make sure to refer to the latest versions of these docu-
ments. The newest versions of the documents listed may be obtained from the Renesas Electronics Web site.

Document Type Description Document Title Document No.

User’s Manual Describes the technical de- RSKRL78G13 User’s R20UTO0776EG
tails of the RSK hardware. Manual

Tutorial Provides a guide to setting RSKRL78G13 Tutorial R20UTO0614EG
up RSK environment, running Manual
sample code and debugging
programs.

Quick Start Guide Provides simple instructions RSKRL78G13 Quick Start R20UT0615EG
to setup the RSK and run the Guide
first sample, on a single A4
sheet.

Software Help Describes the functionality of | RSKRL78G13 Software R20UTO0747EG

Manual the sample code. Help Manual

Schematics Full detail circuit schematics RSKRL78G13 Schematics R20UT0458EG
of the RSK.

Hardware Manual Provides technical details of RL78G13 Hardware Man- RO1UHO0146EJ

the RL78G13 microcontroller.

ual




2. List of Abbreviations and Acronyms

Abbreviation Full Form
ADC Analogue to Digital Converter
API Application Programming Interface
CD Compact Disk
CPU Central Processing Unit
E1 E1 Emulator
LCD Liquid Crystal Display
LED Light Emitting Diode
ROM Read-Only Memory
RSK Renesas Starter Kit
USB Universal Serial Bus
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RSKRL78G13 R20UT0614EG-0100
Rev.1.00
RENESAS STARTER KIT Jun 21, 2011

1. Overview

11 Purpose

This RSK is an evaluation tool for Renesas microcontrollers. This manual describes how to get the RSK tutorial
started, and basic debugging operations.

1.2 Features

This RSK provides an evaluation of the following features:
« Renesas microcontroller programming

« User code debugging

« User circuitry such as switches, LEDs and a potentiometer
« Sample application

« Sample peripheral device initialisation code

The RSK board contains all the circuitry required for microcontroller operation.

R20UT0614EG-0100Rev. 1.00 R NS Page 7 of 29
Jun 21, 2011 ENES



RSKRL78G13 2. Introduction

2. Introduction

This manual is designed to answer, in tutorial form, the most common questions asked about using a Renesas
Starter Kit (RSK). The tutorials help explain the following:
« How do I compile, link, download and run a simple program on the RSK?

« How do I build an embedded application?
+« How do I use Renesas’ tools?

The project generator will create a tutorial project with two selectable build configurations.
« ‘Debug’ is a project built with the debugger support include.

« ‘Release’ is a project with optimised compile options, producing code suitable for release in a product.

Files referred to in this manual are installed using the project generator as you work through the tutorials. The tuto-
rial examples in this manual assume that installation procedures described in the RSK Quick Start Guide have been
completed. Please refer to the quick start guide for details of preparing the configuration.

These tutorials are designed to show you how to use the RSK and are not intended as a comprehensive introduction
to the 1AR’s debugger, compiler toolchains or the E1 emulator. Please refer to the relevant user manuals for more in-
depth information.

R20UT0614EG-0100 Rev. 1.00 R NS Page 8 of 29
Jun 21, 2011 ENES



RSKRL78G13 3. Introduction to Applilet

3. Introduction to Applilet

3.1  What is Applilet

Applilet is a software which enables you to output the source code (device driver programs, C source files and
header files) necessary to control the peripheral hardware functions provided by the microcontroller device (clock
generator, port functions, etc.) by configuring various information using the GUL

3.2 Features

The Applilet3 has the following features:

- Reporting function
You can output configured information using the Applilet3 as files in various formats for use as
design documents.

- Renaming function
The user can change default names assigned to the files output by the Applilet3 and the API func-
tions contained in the source code.

- Code generating function
The Applilet3 can output not only device driver programs in accordance with the information con-
figured using the GUI, but also a build environment such as sample programs containing main
functions and link directive files.

- Project/workspace file generating function
The Applilet3 can output project and workspace files that can be used in application system inte-
grated development environments such as IAR Embedded Workbench.

3.3 Applilet Application Models

The followings show the layer model and software model of Applilet:

« Application Layer Model.

Applilet API
Specification

Configurator
Applilet

Absorbs differences of
each CPU type. This
layer calls library SW
of CPU Device Layer.

Library SW
generated by
Configurator

« Application Software Model. User application

\ User
[ Code

Generated Code

J

Applilet incorporates an easy to use GUI which aims to speed up the development process as well as improve code
quality. The generated APIs are common to all family devices.

R20UT0614EG-0100 Rev. 1.00 R NS Page 9 of 29
Jun 21, 2011 ENES




RSKRL78G13

3. Introduction to Applilet

3.4 Project Creation

The integrated project wizard guides the user through the creation of a new project.

Launch Applilet3 for RL78G_13 V1.01.00 from the Windows Start Menu Start > All Programs > Applilet > Appli-
let3 for RL78 G13 > V1.0.01.00.

The steps required to create a new project and generate files are highlighted below:

From Applilet3’s menu bar select File > New
This will open the ‘New Project” window.

the project.

project.

Select the microcontroller device from the ‘Using [ 4% newproject [E==1 )
Microcontroller:” expandable list.
. . . Kind of project: Praject for RL78/72K.0R ']
Select ‘IAR Compiler’ as the build tool using the
drOp—dOWIl menu. Using microcantroller:
Specify a ‘Project Name’. : 22233;5{32;'"} i
In the ‘Place’ field, specify a different folder to save # Egggggéﬁgg:}
-WF R5F100FE (44pin)
-# RSF100GE(48pin] =
-l RFI00E(S2pin) B
. -4l ﬁ?&r‘ﬁﬂ[F!DM S6KE]
Note: Click here to create or locate a folder to save the 8% RL78/G13IROM1290E) -
Using Build Toals: [IAF! Compiler ']
Project Mame: Tutarial
Place: C:%Program Files\Renezas\appllet3 for AL7E_G13%1.01.00 ’;]
Froject tree
The project tree shows all configurable peripherals | = 4% Peripheral
of the selected device. @! Clock Generator
The exclamation mark on the Clock Generator will n' Port
disappear after the Pin Assignment configuration; . Intgrrupt
shown in the screen-shot that follows the one oppo- w Serial
site to this text. . ﬂ"_”D Lonverter
he Watchdog Ti dule is configured and = Timer
The Watchdog 1.meT module is configured and en- |y = \rachdoq Timer
abled by default; indicated by the open box: »' Fealtime Clock
n' Interval Timer
n' Clock Output/Buzzer Dutp
n' Dka Controller
n' “aoltage Detector

R20UT0614EG-0100 Rev. 1.00
Jun 21, 2011
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RSKRL78G13 3. Introduction to Applilet

o Click on the < Fix settings > button. bods | Fie | Prapery |
. . . S| Generate Code | L @ T GL B @ T & ) E QO
o The ‘Clock setting’ tab contains options for config- — : . — . i
Fin assignment |C|Uck sEll\ngl On-chip debug setting | Confiiming reset source | Safety functions
uring the ClOCkS, Fin assignment setting
[] PIORD kit =1

m

e The ‘On-chip debug setting’ tab contains an option ] PIOF b=
to enable/disable debugging and the use of a secu- ] PIgR2 i - 1
rity ID. Ensure to set the ‘On-chip debug operation I I =
setting’ to ‘Used’ for debugging projects. S

“when it's decided once, it isn't possible to change it later.
It's neceszary to make 2 project again to change it.

[ Fix settings
Fin Function
P17 TIoz/T002
=23} TINTAN i

1 [ T r

« The icons highlighted in the opposite screen-shot — Maduie | Fie | Piopsty |
shows the available peripherals that can be config- i GenerateCode | % % & F Gu @ & =1 & 9 & o
ured. Click each icon to open the settings views and
configure the desired peripherals.

e Click on ‘Generate Code’ after configuring all de-
sired peripherals, to generate the project source and
header files.

Generate Code

o The generated files can now be copied to the appli-
cation system integrated development environ-
ments’ (IDE) project folder and added to the pro-
ject; such as IAR Embedded Workbench.

Note: If files of the same name already exist in the IDE
project folder, it may be necessary to back-up the old
files before overwriting them.

Note: The Application sample project is an empty sample project with temporary files generated from Applilet. Us-
ers are encouraged to use Applilet to generate the source files containing API functions based on their application
development’s requirements and use them in the Application sample project.

R20UT0614EG-0100 Rev. 1.00 R NS Page 11 of 29
Jun 21, 2011 ENES



RSKRL78G13 4. Tutorial Project Workspace

4. Tutorial Project Workspace

The workspace includes all the projects and files required to get started. The tutorial code is designed to show how
code can be written, debugged and then downloaded.

Contents of common C files are controlled with defines set up in the build configuration options and #1ifdef state-
ments within the source files. Maintaining only one set of project files means that projects are more controllable.

R20UT0614EG-0100 Rev. 1.00 R NS Page 12 of 29
Jun 21, 2011 ENES



RSKRL78G13 5. Project Workspace

5. Project Workspace

5.1

IAR Embedded Workbench is an integrated development tool that allows the user to write, compile, program and
debug a software project on the 78K, RL and V850 family of Renesas Microcontrollers. IAR will have been in-
stalled during the installation of the software support for the Renesas Starter Kit product. This manual will describe
the stages required to create and debug the supplied tutorial code.

Introduction

5.2 Starting IAR Embedded Workbench
To start the program, launch IAR Embedded Workbench from the Windows Start Menu.

When IAR is started, the IAR Information Centre will be shown:

AR AR AR RRARRRRRRRRREY

WWww_iar.com/resources

Read in-depth articles from our software engineers and product managers, see video
presentations and check the webinar calendar or view the recordings.

Guidelines for setting up
your project, adding
files, campiling, linking,
and debugging it

Complete product
documentation in FDF
format gives you all the
user and reference
information you need

Example spplicstions
thet demonstrate
hardware peripherals for
specific devices and
evslustion boards

www _iar com/mypages
Create your user account and download product updates from MyPages. Here you can also

manage your contact information and check your license and SUA status.

All about the latest
features, new device
support, and program
comections.

For questions about how
10 use your |AR product.
reporting a problem, or
finding suppart
resources.

Tutorials to make you
familiar with the IDE
and the features of the
IAR C-SPY debugger.

The IAR Information Centre provides all the information needed to get started; such as tutorials, example projects,
user and reference guides, support information, and release notes.

To open the RSKRL78G13_Tutorial projects, click on the “Example Projects” section.

O Renesas Electronics

RL78G13 Starter Kit Samples

e  (Click the ‘link’ button next to “Renesas Elec-
tronics”.

e  Click the ‘link’ button next to “RL78G13
Starter Kit Samples”.

e Click the ‘link’ next to “RSKRL78G13
RL78/G13 Starter Kit Samples” to open the
RSKRL78G13_Tutorial workspace.

RSKRL78G13 RL78/G13 Starter Kit Samples

R20UT0614EG-0100 Rev. 1.00 Page 13 of 29

Jun 21, 2011 RENESAS



RSKRL78G13

5. Project Workspace

e Click the ‘link’ under ‘Open project’. Info  Open  Name Description
project
Project Workspace Sample codes
e  When prompted to choose a destination
folder: % Choose destination folder ﬁ
e Click the ‘New Folder’ icon, highlighted by toskin: | (J} 1AR Enbedded Wotenh - ergmr
the CirCle = MName “ Date moditied Type
. he No items match your search.
Recent Places
|
Desktop
=
Libraries
LY
Computer
=y
@
Metwork
° Name the new folder ‘RSKRL78G13 ’ . % Choose destination folder - lEJ @1
° Open the RSKRL78G13 folder. Lockin: || 14R Embedded Warkbench - @ E-
. ¢ N . I Marne Date maodified Type
hd Clle SeleCt tO Copy the pro-] eCt Workspace' ';‘y RSKRLTSG13 02/08,/2011 14:10 F:ffnlder
RecentPlaces ()" 7y 10320111542 File folder
e AR will automatically open the workspace
with the Information Centre displaying the
available user manuals for the RL78G13.
e By default the RSKRL78G13_Tutorial work-
space opens with the Tutorial sample project
set as the active workspace.
R20UT0614EG-0100 Rev. 1.00 RENESAS Page 14 of 29
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RSKRL78G13 5. Project Workspace

/& TAR Embedded Workbench IDE_

o The workspace as seen in IAR with all available File Edit ‘iew Project Tools Window Help
projects. =
« The active project’s name is shown on the “active W?rk;:m = | | | | T
project selection” drop-down list as circled in red. e |
The bold letters within the Files tree gives an indi- ‘Eutnrial - Debug > "J
cation of which project is currently active. Filas e I,
B &y RSKRLYEG3_Tutarial
FADC_CneShot- Debug v
Note: G ADC_Fepesat- Debug v
The active project can be changed by clicking on the (3 Application - Debug v
“active project selection” drop-down list and selecting (3 Async_Serial - Debug v
the desired project. 0 DMAC - Debug v
3 IC_haster - Debug v
FIC_Elawve - Debug v
(FLIN - Debug v
3 LD - Debug v
G RTC-Debug v
& Sync_Serial - Debug v
& Timer - Debug W
(3 Tutorial - Debug W
DT -Debug v
« Expanding the Tutorial project within the Files & Timer - Debug v
project tree reveals the files folder structure, which — (J Tutorial - Debug v
is common to all projects. (3 Applilet Files *
« Each folder, when expanded, reveals the files con- (JCSource Files r
tained in it. = (1 Dependencies
[1Text Files
3 Output
8WDT - Debug v
« All source files have a list of header files included (@ Timer- Debug "
in sources. The example opposite shows the source — ﬂTuturigl - DEh“g ’
file “r_adc.c” with all included header files. 5 O Applilet Files
« [AR automatically includes the intrinsics.h, —El ] r_adcc ’
10r5f100le.h and ior5f100le_ext.h header files, _E"|_D C'U:F';ch i
hence. These files do not need to be specified in L O r_a dl:-FB.'-"
the source files. IAR selects these header files de- ST
. : : . — [h] intrinsics h
pending on the device specified when the projects oS 00eh
were created. - B ior5f00le_exth
o The Output folder contains debug-related files. — BIr_cg_adch
o The red next to source files indicate a change in — k1 r_cg_macrodriver.h
the file since it was last saved. — |hlr_cg_userdefine.h
r_adc_userc x
r_coo.c x
r_COC_USErc x
R20UT0614EG-0100 Rev. 1.00 RENESAS Page 15 of 29
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RSKRL78G13 5. Project Workspace

5.3  Build Configuration

The build configurations are selected from the build tool’s Property panel. The options available are

Debug and Release. The Debug build is configured for use with the debugger. The Release build is configured for
the final ROM-programmable code.

A common difference between the two build configurations is the optimisation setting and the addition of debug
information. With optimisation turned on, the debugger may seem to execute code in an unexpected order. To assist
in debugging it is often helpful to turn optimisation off on the code being debugged.

. . = - - - Lt
« To change build configuration, from the menu bar Fik TAR Emberided Workheneh DGR — A

. . . File Edit View |Project | Tools Window Hel
select [Project > Edit Configurations...]. fie fdt View [Froject] T = ==
=== Add Files...
Workspace Add Group...
Tutarial - Debug Import File List...
Files Edit Configurations...
Configurations for "Tutorial” u
« . s . . _—
o The “Configurations for” dialog will open. Corfioutat [—]
. A anngurations: oK
« Select the desired configuration and press < OK > Dot

e Alternatively, the build configuration can be & IAR Embedded WorkbenchIDE
changed from the “Project Selection” drop-down File Edit
menu list within the Workspace window.

View Project Teols Window Helg

D HE | S| % BRI o
Workspace x

[Tut-:nrial - Releaze - ]

ADC_OneShot - Debug
A0C_Repeat - Debug
Azpnc_Sernial - Debug
DMAL - Debug
[IC_Mazter - Debug
[IC_Slave - Debug

LIM - Debug

LvD - Debug

RTC - Debug

Sync_Sernial - Debug

Tirer - Debug

Tutanal - Debug

Tutonal - Release

WDOT - Debug

ORTC-Cebug v
& (F Sync_Serial - Debug v
& (3 Timer - Debug

ol Tutorial - Release --

L@ (FWOT - Debug
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6. Building the Tutorial Program

6. Building the Tutorial Program

The tutorial project build settings have been pre-configured in the node options. To view the node options

select the ‘Project’ menu item and click ‘Options’.

The Category pane on the left hand side will exist on all project node options. It is important when changing
any setting to be aware of the current configuration that is being modified.

For the purpose of this tutorial, the user is not expected to alter any options.

« Review the options on each of the tabs and | Options for node Tutorial”

[E=3 =)

drop down lists to be aware of the options

available. For the purposes of the tutorial,
leave all options at default.

Category:

General Options

CC++ compiler
Assembler

CliCking [OK] . Custom Build

Euild Actions

e When complete close the dialog box by

Linker
Debugger
El
Ez0
IECLEE
Simulatar
TE

[ Multi-file: Compilation

Discard Unused Publics

Factomy Settings

Dptimizations | Qutput | List

I Preprocessar I Diagrostic: I MISRAL 4 [ *

Lewvel

@ Mone
) Low
() Medium
© High

Balanced

Short address work area
] Enable work, area
20 Bytes

Enabled transformations:

[F]Loap unraling
[E] Funetion inlining
[ Cade motion

[ Type-based alias analysiz

[E] Comman subexpression elimination

"] Enable ‘zallt runtime library calls

Digable DIV /AMOD instructions

0K

] [ Cancel

6.1  Building Code

There is a choice of two shortcuts available for building the project.

o Selecting the ‘Make’ toolbar button will build the active project.
« The same action can be set from the menu bar [Project > Make].

o Pressing [F7]. This is equivalent to pressing the ‘Make’ toolbar button.

o Selecting ‘Rebuild All’ from the menu bar [Project > Rebuild All] will rebuild the

active project.

Build the project now by pressing [F7] or pressing one of the build icons as shown above. During the build each
stage will be reported in the Output Window. The build will complete with an indication of any errors and warnings

encountered during the build.

R20UT0614EG-0100 Rev. 1.00
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RSKRL78G13 6. Building the Tutorial Program

6.2 Connecting the Debugger

For this tutorial it is not necessary to provide an external power supply to the board. The power will be obtained
from the USB port. Please be aware that if you have too many devices connected to your USB port it may be shut
down by Windows. If this happens remove some devices and try again. Alternatively provide an external power
source taking care to ensure the correct polarity and voltage.

Other sample code supplied with this RSK will require a variable power supply; in which case an external 5V variable
power supply should be used. Refer to the RSKRL78G13 User Manual for further details.

The Quick Start Guide provided with the Renesas Starter Kit board gives detailed instructions on how to connect
the E1 to the host computer. The following assumes that the steps in the Quick Start Guide have been followed and
the E1 drivers have been installed.

« Fit the LCD module to LCD connector on the board, via the header marked ‘LCD’. Ensure all the pins of the
connector are correctly inserted in the socket.

« Connect the E1 Debugger to a free USB port on your computer.
o Connect the E1 Debugger to the target hardware ensuring that it is plugged into the connector marked ‘E1°.

o If supplying external power to the board please refer to Section 5.3 to turn off the option of supplying power
from the E1 before turning on the external power supply.

6.3 Connecting to the Target with the E1 Debugger

This section will take you through the process of connecting to the device, programming the Flash and executing
the code.

Please note that the “Emulator Mode” wizard shown here will only appear the FIRST time you connect to the target
within a project. On subsequent connections the “Emulator Setting” dialog will appear please choose the same options
to connect.

e Click the ‘Download & Debug’ button to connect qo8 |3 @_D/
the target with the E1 debugger and download the
code to the target.

o The user will see the dialog shown opposite. El
Initializing ...
—
R20UT0614EG-0100 Rev. 1.00 RENESAS Page 18 of 29
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RSKRL78G13 6. Building the Tutorial Program

¢ Open the hardware setup settings from the menu E1 Hardware Setup (RSFL00LE) B
bar [Emulator > Hardware Setup...] 1D code fim unk
. . . , . 00000000000000000000
Alternatively, click the ‘Hardware setup’ icon I Erase fssh before net 1D check nses
from the menu bal‘. Main clack Sub clock
Clock board Clock board
@) External @ External
E Syztem System Fail-zafe break
20.00 ¥ MHz 32768 * kHz igw setup
Flazh programming Target power off Low-vaoltage Target connect
. @) Permit () Permit oo
o On the El Hardware Setup (R5F100LE) dialog, = e i 2
verify that the main clock and sub clock values ER— Porpheralbiosk Target Power supply
are set as; walT [C] TARGET RESET 14 time Connedt — -
. Ml [C]INTERMNAL RESET [F1B [serial etc.) Mot Connect
Main clock frequency 20.00 [MHz] Pre—
Sub clock frequency 32.768 [kHz] starlieddtss el s
0=0 960 - Internal Ok hd Add
o Ensure the power supply is set to 5V to power
0x00000 - O«OFFFF Internal ROM B4 Khptes
the target from the El debugger 0xFEFO0 - O<FFEFF Intemal RAM 4096 bytes
~ .
o Click < Cancel > to close the dialog.
Remove Al

Note: The drop-down menus are used to select from
the pre-defined frequencies on the list. Any changes
to these settings will take effect after disconnecting
then reconnecting the debugger. When supplying
external power to the RSK, set the ‘Power Supply’
option as ‘Target’.

You can also save files by clicking the ‘Save’ or ‘Save
All’ buttons from the IAR toolbar. E

You can also save files using the following keyboard I & l + .Il
shortcut: . a
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7. Running the Tutorial

7. Running the Tutorial

7.1 Downloading the Program Code

Now that the code has been built and downloaded to the RSK TAR, the code needs to be executed.

e On completion of program
download, the debugger and
code are ready to be executed.
This should have occurred dur-
ing connection between the
target and the E1 debugger.
The program counter indicator
will point to the main function;
this is the program’s entry
point.

7.2  Running the Tutorial

=
void main (void)

{

A* Ztart user code. Do not edit comment gensrated here */

A% Initialise the LCD module. #/
InitiasliseDisplav({);

A% Display information on the debug LCD. #/
DisplayString (LCD _LINE1l, "Eenesas");
DisplayString (LCD LINE2, NICKNRAME):

Once the program has been downloaded onto the RSK device, the program can be executed. Click the ‘Go’ 4+
button to begin the program from the current program counter position. It is recommended that you run £+
through the program once first, and then continue to the review section.

R20UT0614EG-0100 Rev. 1.00
Jun 21, 2011

REN ESNS Page 20 of 29



RSKRL78G13

8. Reviewing the Tutorial Program

8. Reviewing the Tutorial Program

This section will look at each section of the tutorial code, how it works, and how it could be altered to be imple-

mented into more complex code.

8.1

Program Initialisation

Before the main program can run, the microcontroller must be configured. Due to the debugger configuration used
for the Tutorial project and the rest of the sample projects, the user will not be able to step through the hardware
initialisation code as a result. Please refer to Section 4.3 to change the entry point after programming the microcon-
troller. Specify ‘R_Systeminit’ as the function name if viewing of hardware initialisation is desired. The initialisa-
tion code is executed every time the device is reset via the reset switch or from a power reboot. The user is advised
not to use the ‘step’ feature of the debugger to exit the R_Systeminit function.

Ensuring the Tutorial program has been downloaded onto the RL78G13; press the ‘Reset CPU’ button

on the Debug Toolbar.

e From the Menu bar select View >
Disassemble > Disassemble to
view the source and disassembly
files side by side.

- % Disassembly

[ P— -

+—
F—y

r_main.c
vy f —1  Goto
i T04ES 713408
Abstract: 004EE 71C0
o eumerion i ts main fu 004EA 713105
s function implements main fur IOES e
004ED 712406
% Parameters: 004F0 71C0
None 004F2 712106
LED3
\ Returns: 004FE 713406
Returns: 004F8 71C0
None 004FA 713106
It
004FD D7
l[void main({wvoid)
void main(void) nain
{ E 004FE c3
/% Start user cods. Do not edit ¢ InitialiseDispla
U04FF FDFED

/* Initialise the LCD module. */

1
DiszplayString(ICD LINEl, "Rencsas”
nosonz2 320 M

oz0

CALL

OWH

CY. &5:P5.3
5:P5.3. CY
CY. S:P6.2
S:Pe.2, CY
CV¥, S:F6.3
S:P6.3, CY
BC

N:InitialiseDisplay

BC. #0=2000

InitialiseDisplay(): 0osos F1 CLRE
00506 FDe202 CALL H:DisplayString
7% Display information on the def et heae T Now - Be, s0m2000
DisplayString(LCD LINEL, "Renssa: 0050C 5110 MOV A, #R_INTCA_ Interrupt :?7INTVEC 16
DisplayString(LCD_LINEZ, NICHNEME D0S0E FD6202 CALL N:DisplayString
FlashIEDs
4% Flash the user IEDs for some ! 00511 FDSEO4 CALL W:FlashLEDs
FlashLEDs () ; TimerdDCi):
00514 FDCROR CALL H:TimeriDC
kv Statics Test() S
JD ‘ I » 4 n 13
Revert back to the source by clicking
on the file containing the function
pointed to by the program counter
indicator.
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8. Reviewing the Tutorial Program

8.2 Main Functions

This section will look at the program code called from with the main() function, and how it works.

« Right click the ‘FlashLEDs()’
function call and select ‘Run to
Cursor’ to execute the program
up to this line. The function ‘Ini-
tialiseDisplay()’ call initialises
the debug LCD and the ‘Dis-
playString()’ function calls will
write the strings “Renesas ““ and
“RL78G13 ” on line 1 and 2, re-
spectively.

o Set a break-point on the ‘Time-
rADC()’ function call by double-
clicking on the Breakpoint col-
umn as shown on the opposite.

e Click the ‘Step In’ button to step
into the ‘FlashLEDs()’ function.
Alternatively, press F11.

:l F11
Fa g

e The program counter should now
move into the FlashLEDs func-
tion definition. This function en-
ables the external interrupts con-
nected to the user switches and
flashes the user LEDs 200 times
or until a user switch has been
pressed. On exiting the loop, the
function disables the switch in-
terrupts and returns to the main
function.

o Execute the program by pressing
the ‘Go’ button. Alternatively,

£/

Brvoid main(void)

{

/¥ Start n:

A* Initial]

Initialisel
/¥ Display
DisplayStr:
DisplayStr:

/* Flash L]

FlashLEDs (f.

Toggle Breakpoint (Log)
Enable/disable Breakpoint

Set Mext Statement

Quick Watch
Add to Watch

Mowve to PC

Run to Cursor

Options..

4% Flash the user LEDs for some time

/% Flash the user LEDs at a rate set
interrupts. */

woid FlashLEDs (void)

{

/% Enable SW1 interrupts */
/% Enable SWZ interrupts #/
R_INTC2 Start();

/% Enable SW3 interrupts #/
R_INTC4 Start();

A% Declare a logp iteration count varishle #/
uint32_t ulled_Delay;
uinti_t ucLEDcount;

/* Flash the LEDs for 200 times or until a user svitch is pressed. */
for {(ucLEDcocunt=0; uclEDcount<200; uclLEDccunt++)

/* If a user swvitch vwas pressed, exit the loop. */
press F5. if [ gSwitchFlag > 0x00)
|
break;

Press any user switch to exit the !
function before the user LEDs flash
200 times.
R20UT0614EG-0100 Rev. 1.00 RENESAS Page 22 of 29
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8. Reviewing the Tutorial Program

The program counter should
come to a halt at the TimerADC
function.

Step over the function by click-
ing the ‘Step Over’ button. Alter-
natively, press F10.

=

The TimerADC function starts a
continuous A/D conversion and a
periodic timer whose period is up-
dated with the ADC result.

Open the r_timer_user.c file.
Locate the first line of code in-
side the
R TAUO Channell Interrupt in-
terrupt handler:

LEDO = ~LEDO;

Right click the instruction and
select ‘Toggle Breakpoint
(Code)’. Alternatively, set the
cursor on the instruction and
click on the Toggle Breakpoint’

button.
B

Execute the program by pressing
the ‘Go’ button.

.

/% Flash the user LEDs for some time or until & push button 1s

FlashLEDs () »

/% Flash the user LEDs at & rate set by the user potentiometer

1nterrupks. */

/% Demonstration of initialised variables. Use this function wi

debugger. */
Statics_Testc():

/% Halt program in an infinite while logp */

while (10}
{

#pragma vector = INTIMOL wect

__interrupt void R_TAUO_Channell Interrupt (void)

{

/* Start user code. Do not sdit comment gensrated heres #/

/* Toggle user LEDs */

LEDD = ~LEDCH
LED1 = ~LEDI Cut
LED2 = ~LEDZ Copy
LED3 = ~LEDZ
Paste
- .
/% Store the R

gTlimerADCpern
Match Brackets

/* Ensure LI Insert Template

if {gTimerAD]

{ Open Header/Source File
gTim

1 Go to definition

/* Update ti Teggle Breakpoint (Code)

£ of the variable *#/

belov 0x78 */

R20UT0614EG-0100 Rev. 1.00
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8. Reviewing the Tutorial Program

e« The program will halt at the
breakpoint due to the timer’s pe-
riod elapsing.

o The cursor should automatically
be set on the instruction.

« Remove the breakpoint by click-
ing on the ‘Toggle Breakpoint’
button once.

e Press F5 to resume program exe-
cution and observe the string on
the debug LCD’s second line
change one character at a time
from ‘STATIC’ to ‘TESTTEST’
as the Statics Test function is
executed.

o After all characters have been
changed, the debug LCD’s sec-
ond line will display
“RL78G13”.

« This is the extent of the tutorial code.

#pragma vector =
__interrupt void

{

INTTMO1l wvect

S* Etart

/* Toggle user LEDs */

LED1 = ~LED1;
LEDZ = ~LEDZ;
LED3 = ~LED3;

void Statics_Teat (void)

{

/% Declare loop count varighles */
uint&_t uiCount;

/% Declare string wariable to hold the string to be copisd #/
uint&_t uc3tr[] = "STATIC “\0";
/* Declare varisble buffer to store the copied string #/

uint&_t ucReplace[] =

"TESTTEST\O0™;

B_TaU0_Channell Interrupt (vodld)

user code. Do not edit comment generated here #/

/% Declare a delay count varishls */
uint32_t ulDelay;

/% Hrite ucStr waraible,
DisplayString (LCD_LINEZ,

/% Begin for loop which writes cne letter of ucReplace
The nested while logps gensrate the delay bewtesn sach

MSTATIC" to
{intd&_t*)ucitr):

LCD =/

the LCD at a time

letter change */

to

for (uiCount=0; uilount<s; uiCount++)

{

/* Replace letter number uiCount of wcoStr from ucReplacs */

uc3tr[uiCount] =

f *
DisplayString (LCD_LINEZ,

/% LED Flashing Delay #/
for(ulDelay=0; ulDelay<7
{

/* Delay *#/
}

isplay the character on the dsbug LCD
{inté_t*)uclitr);

ucBeplace [uiCount];

£/

; ulDelay++)

RL78G13 Hardware Manual.

For further details regarding hardware configuration, please refer to the RSKRL78G13 User’'s Manual and the

The E1 emulator features advanced logic-based event point trigger system, and full instruction on its use is outside the
scope of this tutorial. For further details, please refer to the E1 Emulator User’'s Manual
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9. Additional Information

Technical Support

For more details on how to use IAR Embedded Workbench, refer to [Help > Content] from the menu bar within the
IAR Embedded Workbench.

For information about the RL78G13 series microcontrollers refer to the RL78G13 Group hardware manual.
For information about the RL78G13 assembly language, refer to the RL78 Series Software Manual.

Online technical support and information is available at: http://www.renesas.com/rskrl78g13

Technical Contact Details

America: techsupport.america@renesas.com
Europe: tools.support.eu@renesas.com
Japan: csc(@renesas.com

General information on Renesas Microcontrollers can be found on the Renesas website at:
http://www.renesas.com/

Trademarks
All brand or product names used in this manual are trademarks or registered trademarks of their respective com-
panies or organisations.

Copyright

This document may be, wholly or partially, subject to change without notice. All rights reserved. Duplication of this
document, either in whole or part is prohibited without the written permission of Renesas Electronics Europe Lim-
ited.

© 2011 Renesas Electronics Europe Limited. All rights reserved.
© 2011 Renesas Electronics Corporation. All rights reserved.
© 2011 Renesas Solutions Corp. All rights reserved.
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