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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)




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
assumed by the User. The RSK is provided by Renesas on an “as is” basis without warranty of any kind whether
express or implied, including but not limited to the implied warranties of satisfactory quality, fitness for a particular
purpose, 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
regulatory 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 how to use the CubeSuite+ IDE to
develop and debug software for the RSK platform. It is intended for users designing sample code on the RSK
platform, using the many different incorporated peripheral devices.

The manual comprises of step-by-step instructions to load and debug a project in CubeSuite+, but does not
intend to be a complete guide to software development on the RSK platform. Further details regarding
operating the RX63T microcontroller may be found in the Hardware Manual and within the provided sample
code.

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 RX63T Group. Make sure to refer to the latest versions of these
documents. 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 details of the RSK RSKRX63T144 R20UT2117EG
hardware. User's Manual for
CubeSuite+
Tutorial Provides a guide to setting up RSK environment, RSKRX63T144 R20UT2118EG
running sample code and debugging programs. Tutorial Manual for
CubeSuite+
Quick Start Guide Provides simple instructions to setup the RSK RSKRX63T144 R20UT2119EG
and run the first sample, on a single A4 sheet. Quick Start Guide
for CubeSuite+
Schematics Full detalil circuit schematics of the RSK. RSKRX63T144 R20UT2116EG
Schematics
Hardware Manual Provides technical details of the RX63T RX63T Group RO1UH0238EJ
microcontroller. Hardware Manual




2. List of Abbreviations and Acronyms

Abbreviation

Full Form

ADC

Analog-to-Digital Converter

API Application Programming Interface
bps Bits per second

CMT Compare Match Timer

CPU Central Processing Unit

El E1 Emulator

IDE Integrated Development Environment
IRQ Interrupt Request

LCD Liquid Crystal Display

LED Light Emitting Diode

LVD Low Voltage Detect

MCU Micro-controller Unit

PC Personal Computer

RAM Random Access Memory

ROM Read Only Memory

RSK Renesas Starter Kit

SAU Serial Array Unit

SCI Serial Communications Interface
TAU Timer Array Unit

TFT Thin Film Transistor

TPU Timer Pulse Unit

UART Universal Asynchronous Receiver/Transmitter
UsB Universal Serial Bus

WDT Universal Asynchronous Receiver/Transmitter
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RENESAS STARTER KIT

R20UT2118EG0101
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Mar 19, 2014

1. Overview

1.1  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:

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

Renesas microcontroller programming

User code debugging

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

Sample peripheral device initialisation code

R20UT2118EG0101 Rev. 1.01 RENESAS
Mar 19, 2014
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RSKRX63T144 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:

e How do | compile, link, download and run a simple program on the RSK?
e How do | build an embedded application?
e How do | use Renesas’ tools?

The project generator will create a tutorial project with three selectable build configurations:
e ‘DefaultBuild’ is a project with debug support and optimisation level set to two.
e ‘Debug’ is a project built with the debugger support included. Optimisation is set to zero.

e ‘Release’ is a project with optimised compile options (level two), 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
tutorial 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.

Some of the illustrative screenshots in this document will show text in the form RXxxx. These are general
screenshots and are applicable across the whole RX family. In this case, simply substitute RX63T for RXxxx.

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

2.1 Note Regarding Source Code

It is possible that line numbers for source code illustrated in this document do not match exactly with that in
the actual source files. It is also possible that the source address of instructions illustrated in this manual differ
from those in user code compiled from the same source. These differences are minor, and do not affect the
functionality of the sample code nor the validity of this manual.

R20UT2118EG0101 Rev. 1.01 _ Sa0e 50720
Mar 19, 2014 RENESAS




RSKRX63T144 1.1.

3. Tutorial Project Workspace

3.1 Introduction
CubeSuite+ is an integrated development tool that allows the user to write, compile, program and debug a
software project on the RX, 78K, RL and V850 family of Renesas microcontrollers. CubeSuite+ will have been

installed 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.

3.2 Starting CubeSuite+ and Connecting the E1 Debugger
To use the program, start CubeSuite+ from the Windows™ Start Menu.

The first time CubeSuite+ is started, the One Point Advice dialog box will be shown:

One Point Advice @

CubeSuite+

To change the screen layout:

The poszition of each panel can be freely changed by dragging the
title bar or the tab of a panel.

Moreaver, up to 4 lagouts can be saved from the [Panel Display]

toolbar. [Hidden toolbars can be displayed by selecting [Tool] -»
[Customize...].]

* Dizplayed contents, random.

002 / 048 [ <Back |[ News> |

[ Do nat show thiz dislog box at startup [ 0k ] [ Help ]

The One Point Advice dialog box provides some useful tips when using CubeSuite+. Press ‘OK’ to skip the
advice and close the One Point Advice dialog. The user will then be presented with the Start panel.

Under the ‘Open Sample RSK Project’, open a new Tutorial project by selecting the RSKRX63T144_Tutorial
project template and click on ‘Go’ as shown below. This will save a copy of the RSKRX63T144 Tutorial
project.

8

Select an RSK project template from thosze installed:

Tutarial
This code demonstrates the operation of the debugger.

R20UT2118EG0101 Rev. 1.01 ) Page 9 of 26
Mar 19, 2014 '?‘ENESAS



RSKRX63T144 1.1.

e CubeSuite+ will present a ‘Create Project’ | [cestepriec e S i
dialog box.

e Select all sub-projects by clicking on each
checkbox and observe the information
displayed under the ‘Subproject information’
heading as you select each project.

Subproject infarmation

ADC OneShat

Demonstration of the ADC module, in
oneshot mode.

The program configures the ADC to
perform 10-bit 4/0 conversions '
after a switch press and displays the

results on the debug LCD.

Sul
e

Application
Aspne_Serial
4

oRC

DHAC

oTC

[¥] 12C_Master
e Specify a name and location for the new [i7] 128 Sieve -
project and click on ‘Create’ Name:  RSKFO83T144_Tutorel
e A dialog box will appear if the location Location:  C-\skARSKFXBIT146 T ularie |
specified does not exist; asking to create the (7] Mk the prejectfoder

folder specified. Click ‘OK’. |

et H - H Help I

e CubeSuite+ will create and open the project
showing the Project Tree as seen in the

: A
screenshot opposite. ; @ 3 Fl

e RSKRX63T144_Tutorial (Project) is the master =% RSKRXA3IT144 Tutarial (Project)

project and includes the tools to modify, build . RSFS6ITEAFE (Micracontroller)

and debug the code. ..... A, CC-Rx (Build Tool)

e The File folder seen in the screenshot belongs - X E1(Serial) (Debug Tool)
to the master project, RSKRX63T144_Tutorial. L

Prograrm Analyzer (Bnalyze Tool)
e This folder contains and lists all project source [P Fie:
and header files including text files arranged in :

separate folder structures. f—: ADC_Oneshot (Gubproject)
. . - i 75 ADC_R t Subproject
e Folders containing the subprojects, indicated ]}:g |T E',jea I:Suh pr':,'JEE:'
by “(Subproject)’, are listed below the File Bl pplication (Subproject)
folder. | T3 CAC (Subproject)

e Each subproject folder, when expanded,
reveals an identical tools and folder structure
to that of the master project,
RSKRX63T144_Tutorial.

e By default the RSKRX63T144_Tutorial project
is set as the active project, indicated by the line
under the project name.

e To change the active project, right-click on the | IEE=RES

project/subproject name and select “Set x as | ¢ @ 2 [&

Active Project” (x represents the project name). =T RSKRX63T144 Tutorial (Praject)

..... ,E. RSFS63TELXFE {Microcontroller)
..... Ay, CC-R (Build Tooly

----- e, R EL(Zerial) (Debug Tool

----- ’::' Prograrm Snalyzer (Shalyze Tool)

Oneshot (Subpraject)
-| 7§ ADC_Repeat (Subproject)

Build RSKRX63T144 Tutarial
Rebuild RSKRXG3T144_Tutorial
Clean RSKRX63T144_Tutorial

H

H

:I =

H-| T3 Application (Subproject)
- f; CAC (Subproject)

- f; Async_Serial (Subproject)
- T CAN (Subproject) Open Falder with Explarer
H-| 75 CRC (Subproject)
0| DMAC (Subpraject)
7| F5 DTC (Subpraject) Add ’
- f; IC_Master (Subproject)
- ]’; IC_Slave (Subproject)

[ @8 EJ 7 @

Windows Explorer Menu

e OO OO o O pre WO e OO OO OO o O e O e O O

|(’_f; Set ADC_Oneshot a3 Sctive Project

E_‘ Rernowve fram Project Shift+Del

R20UT2118EG0101 Rev. 1.01 ] Page 10 of 26
Mar 19, 2014 RENESAS



RSKRX63T144 1.1.

e The File folder contains three subfolders. This
structure is common to all projects, with the t @8 @
exception of USB-related projects. _ _
EI[E RSKRXG3T144 Tutorial (Project)

e To open a file for viewing, right-click on the file % R5FS6ITEAFE (Microcantroller)
and select ‘Open’. Alternatively, double-click Ay CC-RX (Build Toal)
on the file. n! R E(Serial) (Debug Toal)
(@ Program Analyzer (Snalyze Tool)
&[0 File
E|[:El C Source Files

'EI flashle @ Cornpile

% hwsetl|Lj‘ Dpen
& id_cod
e in;Prg. EL Open with Internal Editar..,

‘EI led.c Openwith Selected Application..
f‘; main_.c Open Folder with Explorer

R20UT2118EG0101 Rev. 1.01 Page 11 of 26
Mar 19, 2014 RENESAS



RSKRX63T144

1.1.

3.3

Configuring the Debug Tool (E1)

Note: The Tutorial sample project’s settings are pre-configured. This section is intended to familiarise the user
with the debug tool settings for when they create their own project.

e The Project Tree will be displayed on the
left-hand pane of CubeSuite+.

e This can also be invoked from the menu
bar [View > Project Tree].

ﬁﬁ RSKRX63T144 Tuterial - CubeSuite+ - [Project Tree]

File Edit

Wiew | Project Build Debug Tool Window Help

Project Tree

@ Stan

) &

e The opposite screen-shot indicates that
the selected Debug Tool is the E1.

,E, ROF563TEA=FE (Microcontraller)
Ay, CC-RX (Build Toal)

j} Program &n Using Debug Tao
[ File

*

R El{Serial) |

[ ADC_Onesh{ =1 Property

]—j ADC_Repeat (Subproject)
]—j Application (Subproject)
j Ts CAC (Subproject)

LT Async_Serial (Subproject)

f g T e O e R oy R oy OO e
(£ S R R £ B £

R E10TG)

R E20{Zerial)
R EX0{TAG)
R Sirmulator

e Right click on RX E1(Serial) (DebugTool).
e Click on Property.
e View the Connect Settings tab.

e Verify that the settings match the opposite
screen-shot. In particular for the RSK the
Main Clock Source should be EXTAL, the
Main Clock Frequency should be 12MHz
and supply voltage should be 5.0V

Note: To supply external power to the target
board, set the ‘Power target from emulator.
(MAX 200mA)’ entry to ‘No’.

ei R E1[Sernial] Property
Internal RO M/RAM
Size of intemal ROM[KBytez]
Size of internal Rab[FBuytes]
Size of DataFlazh memony(kBytes]
4 Clock
Main clock source
ain clock requency[MHz]
Allow changing of the clock source an writing intemal flash memory
4 Connection with Emulator

9

get Board
Power target from the emulator. [MA 200mé)
Supply vaktage

Communications method

FIME baud rate[bps]

Flash

Input Mode of ID code

ID code

‘work RAM start address

Work RAM sizelbytes]

Operating Modes of CPU

Mode ping setting

Fiegister satting

Endian

External Flash

> External flash defiition file

B

9

b

512
48
3z

EXTAL
12.0000
Yes

E1: ODS001049

Yes
5.0V
FINE
2000000

Specify the ID code as a 32-digit hexadecimal

[FE] FFFFFFFFFFFFFFFFFFFFFFFFFFFFFRFF

[F==] 1000
1024

Single-chip mode
Single-chip mode
Litle-endian data

[41

The project is configured to halt code
execution on the first instruction of the main
function after programming the micro-
controller. To specify another function as the
entry point:

o View the Download File Settings of the RX
E1's property.

e Change the ‘specified symbol’ to another
available function.

e Ensure to prefix the function name with an
underscore (“_").

Note: Do not specify an interrupt handler
as the entry point.

= FxEl [Serial] Property

> annload filez
CPU Rezet after download
Eraze flazh ROM before download
Eraze data flash ROM before download

Automatic change method of event setting position

4 Debuglnformabon

Execute to the zpecified symbal after CPU Rezet

Specified zymbaol
Specify the debugged overlay zection

Download

&

\ Conmect Sethings 4 Debug Tool Settings

,.a Download File Settings -:.{

i

Tes

Tes

Mo

Suzpend event

Tes
_main
Mo

R20UT2118EG0101 Rev. 1.01
Mar 19, 2014
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RSKRX63T144

1.1.

34 Build Configuration

The build configurations are selected from the build tool's Property panel. The options available are
DefaultBuild, Debug and Release. DefaultBuild and Debug are configured for use with the debugger. Release
is configured for the final ROM programmable code.

A common difference between the three builds 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.

e Right-click on CC-RX (Build Tool) from
the Project Tree.

e Select ‘Property’.

@ 8| [&

e The Common Options sheet will open
by default.

e Verify that the Build Mode is set to
Debug.

il R EL{Serial) (Debu @ Build Praoject F7
5o
j} Efl”g“am Analyzer U E= Rebuild Project Shift+F7
[ ile
-3 ADC_Oneshot (sub| & Clean Project
B E"E"DC-REPEE"‘ (Subph B2 Set to Default Build Option for Project
[+ T4 Spplication (Subpr . .
[ CAC tsubpraject LT ImportBuild Options...
- T3 Asyne_Serial (Subprl ] Set Link Order..,
[ 7% CAM (Subproject) m =
[ CRC (Subprojecty WEEL_FroPEry
1 Property
4, CC-R¥ Property
4 BuildMode
Build mode Debug
4 CPU

Microcontroller type
Endian type for data
Fiounding rmethad for flaating-paint constant operations

R=200 or B100 senies(-cpu=r<200)
Little-endian data(-endian=little]
round ta nearest-round=nearest)

e Click on the Compile Options sheet to
view compiler options.

\‘. Comman Dptions},l Compile Opti... -'\f Assemble Optio .. ,{ Link Options ,{/

e Ensure the ‘Outputs debug information’
entry is set to ‘Yes(-debug)'.

e Ensure the ‘Optimization’ entry is set to
‘0(-optimize=0).

"\ CLC-R Property

> Source
4 Object
Output file type
Path of the output folder

Object module file]-output=obij]
*%Buildt odet ame 3

Outputs debugging information “Yes[-debug]
Section name of program area F
Section name of constant area C
Section name of initislized data area 8]
Section name of uninitialized data area B
Section name of literal area L

Section name of switch statement branch table area W
Allocates uninitislized variables to 4-byte boundary align Mo
Allocates initislized variables to 4-byte boundary alignme Mo
Allocates const qualified variables to 4-byte boundary ali Mo
Allocates switch statement branch tables to 4-byte boun Mo
Adjustment for instruction in branch Mone(-noinstalign]
Generates divisions and residues with DIV, DIVU, and t Yes
Character code of an output azzembly-language file SJIS codef-outcode=sjis)
List
4 Dptimization
Optimization level DO[-optimize=0)
Outputs additional information far inter-module optirizati Mo

R20UT2118EG0101 Rev. 1.01
Mar 19, 2014
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RSKRX63T144 4.  Building the Tutorial Program

4.

Building the Tutorial Program

The tutorial project build settings have been pre-configured in the toolchain options. To view the toolchain
options double-click on CC-RX (Build Tool) from the Project Tree and select the available tabs. It is important

when changing settings to be aware of the current configuration before modifying the settings.

Review the options on each of the tabs to be aware of the options available. For the
purposes of the tutorial, leave all options at default.

When complete, the Property panel can be closed by clicking [x] on the right-hand
corner of the Property window.

4.1

Building the Code

There is a choice of three shortcuts available for building the project:

Selecting the ‘Build Project’ toolbar button will build all projects listed in the project
tree.

Pressing [F7]. This is equivalent to pressing the ‘Build Project’ toolbar button.

T
\l

Selecting the ‘Rebuild Project’ toolbar button will rebuild all project files.

Selecting the ‘Build & Download’ toolbar button will only build the active project and
download the code to the target device after a successful build.

Pressing [F6]. This is equivalent to pressing the ‘Build & Download’ toolbar button.

T
()]

& |l 8.1

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.

R20UT2118EG0101 Rev. 1.01 _
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RSKRX63T144 4.  Building the Tutorial Program

4.2 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 0-5V
variable power supply should be used. Refer to the RSKRX63T144 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.

e Fitthe LCD display to the board. Ensure all the pins of the connector are correctly inserted in the socket.

e Connect the E1 Debugger to a free USB port on your computer.

e Connect the E1 Debugger to the target hardware ensuring that it is plugged into the connector marked
‘E1.

e If supplying external power to the board please refer to Section 3.3 to turn off the option of supplying
power from the E1 before turning on the external power supply.

R20UT2118EG0101 Rev. 1.01 _ Saoe 150726
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4.  Building the Tutorial Program

4.3 Saving Project Settings

If you have changed any project settings this is a good
time to save the project.

e Select ‘File’ | ‘Save Project’.

File | Edit “iew Project Build Debug

Mewy

;:L Open..

Open with Encoding...

Ctrl+0

Add

jﬂ Close Project

Close File

* i

|I.Eﬁ Sawe Project Ctrl +Shift+5

If you make any changes to files in CubeSuite+ and
want to preserve these change, you can save them by:

e Select ‘File’ | ‘Save All'.

File | Edit “iew Project Build Debug

[ f

Chrl+0

<

Open..,
Open with Encading..,

Add

Close Project
Close File

Ctrl+5hift+5

s
=
o Save Object &5,

Sawe Project
Sawe Project As,.,
Save Object Chrl+%

E¢ Object Save Settings..,

3

Save Al Ctrl+Shift+2,

E

You can also save files by clicking the ‘Save’ or ‘Save
All' buttons from the CubeSuite+ toolbar.

In addition files can be saved using the keyboard
shortcut [Ctrl + S]:

Ctrl

R20UT2118EG0101 Rev. 1.01
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5.  Downloading and Running the Tutorial

5. Downloading and Running the Tutorial

5.1

Downloading the Program Code

Now that the code has been built in CubeSuite+ it needs to be downloaded to the RSK.

e Click on the program download
button. Alternatively, select Debug
from the Menu bar and click on
Download.

e On completion of program
download, the debugger and code
are ready to be executed. The
program counter indicator will point
to first line of code inside the main
function; this is the program’s entry
point and is located in main.c

e I

Function Hame :

Description

nct The function then 13 the statics test routine,

pefore waiting in an infinite

loop.
Argument : none
# Return value none
R T L T P P T e T

wvoid main (woid)

Init LCD():

J* Displays the Renesas splash screen */
Display LCD(LCD_LINEL,
Display LCD(LCD_LINEZ,

"Renesas")

NICKNAME) ;

/* Begins the initisl LED flash sequence */
Flash LED(}:

/#* Begins the ADC-varying flash Seguence */
Timer ADC();

f* Begins the static wariable test */
static_test();

J* Infinite while loop */
while (1)
{

/* Do nothing */

5.2 Running the Tutorial

Once the program has been downloaded onto the RSK device, the program can be
executed. Click the ‘Go’ button or press F5 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.

R20UT2118EG0101 Rev. 1.01
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RSKRX63T144 6. Reviewing the Tutorial Program

6. Reviewing the Tutorial Program

This section will look at each section of the tutorial code and basic debugging functionality in CubeSuite+.

6.1 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. Please refer to Section 3.3 to change the entry point after programming the
microcontroller. Specify ‘HardwareSetup’ as the function name if viewing of hardware initialisation is desired.
The initialisation 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 HardwareSetup function.

Ensuring the Tutorial program has been downloaded onto the RX63T; press the ‘CPU Reset’
button on the Debug Toolbar. I'h[
e From the Menu bar select | #%°: while (eounter--)
VieW > Disassemble > TEffa7de 471e CHMP Fl1,R14
. - fEEfE7e0 2103 ENE.E _DisplayDelay+EH
Disassemblel. Alternatively, | :5. ;
use the Display Disassemble fEffETel 0z RTS
button to open and view the | z71: nop () ;
‘source and disassembly’. LILLETes o NP
fEEfETed 621e ADD #1H,R14
e To make the Display TfffE7e6 Zefd ERAL.E _DisplayDelay+6H
Disassemble button | 147: Iniz LED():
H mnain:
a_vallab_le on the tOOIbar, TEfffa7ed O5cefeff BESR. L _Init LCD
“ght'C“C!( on the toolbar and 130: Display LCD(LCD LINE1, "Renesas'):
select ‘View Panels’. FEEfETen fhiZfdGeffEf MOV.L #-0000710CH, R2
fEEEa7LR G601 MOV, L #0OH, R1
N fEEEETEG DS4ZfEff ESR.4 _Display LCD
R 131: Display LCD(LCD LIMEZ, MICKMLME) ;
=== TEEEETER fhZZfoBefffs MoV, L #-00007104H, RZ
fTEfffa7fe 754110 MOV, L #10H, R1
ffffas0l O535ffff BSR. L _Display LCD
134: Flash LED(];
Revert back to the source by E£E£BE05 058hEdfE BSR. L _Flash LED
clicking on the file containing the 137+ Timer ADC(]:
function pointed to by the program ££££8509 05250400 BSR.A _Timer_ADC
counter indicator. Alternatively, right 140: static_test();
click in the Disassemblel window
and click "Jump to Source"

R20UT2118EG0101 Rev. 1.01
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6. Reviewing the Tutorial Program

6.2

Main Functions

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

] R e e o kR e R ok o Rk e o R R e e R o ok Rk o e R

unless a switch on the RSK is
pressed.

e Right click the ‘Flash_LED() \ Fumetion Home - moen
functlon Ca” and SE|eCt ‘GO to : Description in program function. Displays the R=':;;‘3 ziia?;lzrweﬂn‘
Here’ to execute the program up to - 103 test rout
this line. The ‘Display LCD()’ » aArgument
function is used to write “Renesas” B e
onto the top line and “RX63T144” _veid main (veid)
onto the bOttOm ||ne /* Initialise the debug LCD */
| Init_LCD{):
/* Displays the Renesa lash screen */
Display LCD(LCD LINE1, 1e3as™)
Display_LCD(LCD_LINEZ, NICKNAME);
/* Begins the initisl LED flash seguence =/
| Flash_LED{(}:
I
e Set a combination break on the |
‘Timer_ADC() function call by |
clicking on the On-Chip Breakpoint
column to the left of the number | |% Timer ADC():
column.
/* Begins the static variable test #*/
| static_testi):
e Click the ‘Step In’ button to step
into the ‘Flash_LED()" function.
Alternatively, press [F11]. > F11
e The Flash_LED function toggles | |+ weid Fiash 12D (veid)
the LEDs, through the Toggle LED _
function at regular intervals. Mty
° The ‘While, statement CheCkS the /* Declare a delay count variable */
g_switch_flag variable for switch wint3Z_t ulled Delsy = 0;
preSS deteCtlonS and the Value_ Of /% Flash the LEDs for 200 times or until a user switch is pressed */
the flash_count variable, which | | wnile ((0 == g_switch flag ) && (--flash count > 0))
counts down with every LED flash. { ] .
. for ({ulled Delay = 0; ulled Delay < 4000000; ++ulled Delay)
Once a switch has been pressed or ;
the count variable reaches zero, : /¥ delay */
the function exits the ‘while’ loop.
/* Toggles the LEDs after a specific delay. */
| Toggle_LED();
° PreSS the button tO | ,’g*SF:::; ;;:gg;s‘g?t:h_flag flag wvariable */
resume program execution. I -
e The LEDs will flash 200 times,

R20UT2118EG0101 Rev. 1.01
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RSKRX63T144 6. Reviewing the Tutorial Program

e The program counter should come to /* Begins the initial LED flash sequence */
a halt at the Timer_ADC function. | Flash LED(};

e Step over the function by clicking the /* Begins the ADC-varying £lash Sequence */
‘Step Over button. Alternatively, | [(% ||  Timer aDc(}:

press F10.
/* Begins the static wvariable test */
| static test():

F10

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

This timer is used to flash the LEDs at a
variable rate.

#pragma interrupt (Excep CMT1 CMI1(vect=VECI_CMI1 CHI1})

L J Open the ‘timeradC.C’ f||e | void Excep CMT1_CMI1 (void)

e Set a hardware breakpoint on the | /7 Toggle 1EDs +/
. . L | Toggle_LED();
first line of code inside the P
‘Excep_CMT1_CMIL() interrupt | | CHTL.CUEOR =

1

Register ta Watchl

Register to Analysis Chart * 200) + 3000):

Register Action Event..

handler by right-clicking on the first Sessssssssninn O [

instruction line > Break Settings > wevenransmresrens| gl Copy B U

Set Hardware Break. eennnnnnnnannnnns| B3 Poste e O
e Continue to execute the program by - : o oot Jmerion tnorenenta the

pressing the @ button. Lo
#pragma interrupt
| woid Excep CMT2_CM

Fornard to Mext Cursar Position

Back to Last Cursor Pasition R R
2 CMIZ

Go to Here — n

Set PC to Here

/* Increment c|

| g_delay_counte

1

[/ e b ke

Jurmp to Function F12 ml

Tag Jurmp Shift+F12

e kR Rk R R AR A R

g ) B 50 s B s 4R

* End of function Jurmp to Disassernble

e — ey
Bookmarks 3
Advanced [ 5
W Set Hardware Break
Break Setti 3
el P <l Set Software Break
T Setti
PR " | Set Combination Break
Ti Setti 3
LU IED lih SetRead Combination Break to
Il Seve Source Mixed Data As.. A Set Write Combination Break to
ce Next HFE Go Fii Build & Download FPeu bl Set RAW Combination Break ta
AT Break Option
#pragma interrupt (Excep CMT1_ CMII (vect=VECT_CMT1 CMI1})

e The program will halt at the hardware | void Excep CMI1 CMII (void)
breakpoint due to the timer’s period ch -7

elapsing. /* Toggle LEDs */
[} Toggle LED():
e Remove the hardware breakpoint by e iee ne i <)
clicking on the icon once. | CUT1.CHEOR = (uintlé t) (((g_ade result / 50) * 200) + 3000);
}
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RSKRX63T144 6. Reviewing the Tutorial Program
° PreSS [F5] tO resume program | _-s.tatic wold static_test (void)
eXeCuUOn. i* Dec'_ax:ej loop count variable */
uintf_t uicount = 07
. Observe the Strlng On the bOttom Ilne /* Write cStr wariable, "STATIC" to LCD */

of the LCD change one character at
a time from ‘STATIC’ to ‘TESTTEST’

Display_ LCD(LCD_LINEZ, cStr);

/% Begin for loop which writes one letter of ucBeplace to the LCD at a time

as the ‘static_test’ function is | for fuicasm = 0 nicoms < Br stewmwre | e
i
exeCUtEd' ] I* Sltart a one-shot timer to create a delay between each logp
e After all characters have been |, Tines Dotey (0, MITLTSECS):
Changed' the LCD panel’s Second /* Replace letter number 'uiCcunt' of "ucStr' from 'ucReplace' */
line will return to displaying cStr[uicount] = cReplace[uicount]; '
‘ , Display_LCD(LCD LINEZ, cStr);
RX63T144". o
/% Clear LCD Display */
| cStrluicount] = '\0";
/* Bdd a delay before overwritting the string */
| Timer Delay (40, MILLISECS):
/% Write MCU nickname to LCD again */
| Display_LCD(LCD LINEZ, NICKNEME):
e Press the ‘Stop’ button to halt e
program execution. [ . |
e This is the extent of the tutorial code. | S

For further details regarding hardware configuration, please refer to the RX Family Software Manual and the RX63T
Hardware Manual.

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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7. Additional Information

Technical Support

For details on how to use CubeSuite+, refer to the Tool Mindow | Help |
help file by op‘ening Cul?eSuite+ and clicking ‘Help’ 9 éﬁ|‘9 Help
and selecting ‘Contents'. ] @ Open Help for Editor Panel F1
a x @q One Point Adwvice..,
o B Tutorial

For information about the RX63T Group microcontrollers refer to the RX63T Group Hardware Manual.
For information about the RX assembly language, refer to the RX Family Software Manual.

Online technical support and information is available at: http://www.renesas.com/rskrx63t144

Technical Contact Details
Please refer to the contact details listed in section 8 of the “Quick Start Guide”.

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
companies 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 Limited.

© 2013 (2014) Renesas Electronics Europe Limited. All rights reserved.
© 2013 (2014) Renesas Electronics Corporation. All rights reserved.
© 2013 (2014) Renesas Solutions Corp. All rights reserved.
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