REN ESAS Application Note

RL78 Family
Arduino API Introduction Guide

Introduction

This application note explains the method for constructing an environment necessary for writing programs in
an Arduino language or the like, taking as an example a case in which the RL78/14 Fast Prototyping Board
(FPB) is used.

Target Device
RL78 Products
RL78/G14 Fast Prototyping Board

When applying the sample program covered in this application note to another microcomputer, modify the
program according to the specifications for the target microcomputer and conduct an extensive evaluation of
the modified program.
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1. RL78 Family Development Environment

There are three main integrated development environments specific to the RL78 family used with the FPB,
which are CS+, e2studio, and IAR. Compilers that can be used include CC-RL, IAR, and GCC.

Here, the following integrated development environments are addressed.

e (CS+ (CC-RL) integrated development environment
* e2studio (CC-RL) integrated development environment

* |AR integrated development environment

1.1 Program execution environment

In this application note, a program written in an Arduino language is executed in a development
environment specific to the RL78 family. A conceptual diagram of the program execution environment is
shown in Figure 1.1.

Arduino language program (sketch)

Function library for an Arduino language (Arduino API)

RL78 family development environment

Hardware (FPB)

Figure 1.1 Program execution environment

1.2 Installation of an integrated development environment
In order to use the Arduino API, the RL78 family integrated development environment (IDE) must first be
installed.

CS+ (CC-RL) and e2studio (CC-RL) can be obtained from the Renesas website; a My Renesas account is
required. An account can be created free of charge.
For the installation procedure, please refer to the following manuals.

CS+ V8.02.00 Integrated Development Environment User's Manual: Installer (R20UT4525)

e2 studio Integrated Development Environment User's Manual: Getting Started Guide (R20UT4374)
Chapter 2

For the IAR environment, please refer to the website and manual provided by IAR Systems.
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2. Arduino Language Program in the Integrated Development Environment

In this project that uses the FPB, a program (sketch) in an Arduino language consists only of the setup()
function and loop() function in AR_SKETCH.c.

2.1 Program execution environment

In this application note, at the time the integrated development environment is started, the loop() function
that begins the Arduino language program can be verified.

Ordinarily, a project in an RL78 family integrated development environment begins with a main() function.
In a project that uses the Arduino API, a main() function or other functions execute the processing necessary
to run an Arduino language program (sketch).

2.2 Project folder configuration
The configuration of folders in the project is shown in Figure 2.1.

The folder (workspace) in which the project is stored has three subfolders, one for each of the integrated
development environments, which are CS+, e2studio, and IAR. However, the e2studio integrated
development environment is archived in a zip file.

Files used in the RL78 family development environment are stored in the respective IDE folders.

The AR_SKETCH.c, which is the Arduino language program

(sketch), is stored in the sketch subfolders. When viewing or v ”’;’;ksp“""
modifying the sketch program, this AR_SKETCH.c file should be v .
openeyd 9 9 CS+
|
The Arduino APl is stored in the AR_LIB subfolders. v | e2studio
Files used in the integrated development environments are e
stored in the other subfolders. e2studio
v IAR
Debug
IAR
settings
Figure 2.1 Folder configuration
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3. Preparations for Project Startup

The procedures for startup preparation in the integrated development environments are as follows.

3.1 When using the CS+ IDE
(1) CS+ preparation tasks
The files in the CS+ folder are shown in Figure 3.1.

Before starting up the project, the name of the mtud file in the
folder in which the project is stored (USER_NAME.mtud in project
name.PC) must be changed.

In the case of Figure 3.1, "USER_NAME" should be changed to
the username of the PC being used. The username can be
confirmed in "User Accounts" in the Control Panel.

r01an5384_rl78g14fpb_dio1.USER_NAME.mtud

(2) Starting the CS+ Integrated Development Environment

AR_LIB
sketch
5_1 cstart.asm
B_] hdwinit.asm
1] iodefine.h
B_:I r_cg_cgec
B) 1 cg cgeh
E] r_cg_macrodriverh
ﬂ r_cg_timerc
_DJ r_cg_timer.h
E] r_cg_userdefine.h
'l('] r_main.c

[& r01an5384_178g14fpb_dio1.mtpj |

r01an5384 _rl78g14fpb_dio1.rcpe

|| ro1an5384 ri78g14fpb _dio1.USER NAMEmtud |

B stkinitasm

Figure 3.1 File configuration (CS+)

By double-clicking the mtpj file (in the case of Figure 3.1, r01an5384_rl78g14fpb_dio1.mtpj), the CS+

integrated development environment is started.

When the username change in "(1) CS+ preparation tasks" is set correctly, as shown in Figure 3.2,
"AR_SKETCH.c", which is the Arduino program (sketch) on project startup, is displayed at the bottom of the

project tree, and the contents of "AR_SKETCH.c" are displayed.

&3 01an5384_r178g14fpb_diol - C5+ for CC - [Output] - x
File Edit View Project Build Debug Tool Windew Help @@ e
@, st | [B B @ ¥ Gy @0 |5 H & v 100% « g & Defaultbuild LR R L RORCRC RN =N
SRR @ PR RS @ SolutionList
=
(I} Project Tree B X |78 Property & AR_SKETCH. xx
ol s @
3 i =
el 83| 8| = ~ | Columns-
= =-Lf 01215384 r78g14fpb diol (Project] el & —
2 H ine
: 4% RSF104ML (Microcontroller) N BT o
= /2 Pin Configurator (Design Teol) 2 + DISCLATMER
2 Code Generator (Design Tool) 3 * This software i3 supplied by Renesas Electronics Corporation and is only intended for use with Renesas products.
{4, CC-RL (Build Tool) 4 * No other uses are authorized. This software is owned by Renesas Electronics Corporation and is protected under all
4.4, RLT8 E2 Lite (Debug Teol) 5 * applicable laws, inclu copyright laws.
- Program Analyzer (Analyze Tool) 6 # THIS SOFTWARE IS PROVI " AND RENESAS MAKES NO WARRANTIES REGARDING THIS SOFTW, WHETHER EXPRESS, IMPLIED
= 7 ITED TO WARRANTIE
File
= EB_."\I estartasm 8 g BRE EXPRESSLY DIS(
:m - g RATION NOR ANY OF IT
-~ stkinit.asm 10 # QUENTIAL DAMAGES FOR
i] iodefine.h 11 BEEN ADVISED OF THE POSSIBILITY OF SUCH
|l Code Generator 12
L] ARLIB 13
& |JAR SKETCH.c: 14
15
16
17
18 PP ——y
18
Output nx
£,

Figure 3.2 Screen after project startup (CS+)

If the contents of "AR_SKETCH.c" are not displayed, click on "AR_SKETCH.c" in the project tree.
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(3) Procedure for project execution in CS+

Click on "Build (B)" on the menu bar and select "Build Project (B)" on the pulldown menu. The build is
executed.

File Edit Wiew Project |Build| Debug Toocl Window Help
&, start | [J [ (& Build Project T

gl ,{n @ i @ @ Rebuild Project Shift+FT
_@ Clean Project

(1} Project Tree

Figure 3.3 Build (CS+)

When the build ends normally, confirm that the PC and the FPB are properly connected via USB.

Next, click on "Debug (D)" on the menu bar, and select "Download to debug tool (D)" on the pulldown
menu.

File Edit View Project Build | Debug ITDDl Window Help

& start | [J @ X Debug Solutions 5
S S g B _.I._."'& Download

Figure 3.4 Downloading to the FPB (CS+)

If the PC and the FPB are connected via USB, the created (built) program (sketch) is downloaded to the
FPB.

When the debugger is started, the first line of the loop function is highlighted, indicating that the program is
executed from this point.

@ r01an3384_rl78g14fpb_diol - C5+ for CC - [AR_SKETCH.c]
File Edit View Project Build Debug Tool Window Help

@sen DEHE X DE 0 oHS S - 00% v G B Defeuituid S NI L I
HEEHER: (OB G Q| 5 g Solution List
o
1| Project Tree X | #, Disassemblel [H AR_SKETCH.c (7 Property |2 r_mainc ]
2 a 2
E %
(203 83 %9|c> ~ | Columns-
= & [ mians384 ri7zg14fob diol (Project) Tre || [l oG —
E 3% RSF104ML (Microcontroller) w4 ooaTe < . 3 —
= N ) ) g pinMode (ledPinl, OUTPUT): // set Dlépin to cutput mode.
A Pin Configurator (Design Tool) 75 0027e pinMode (ledPin2, OUTBUT); // set D17pin to cutput mode.
- ¥ Code Generator (Design Tool) 76 002E6 pinMode (swBin, INPUT); // set Dl8pin to input mode.
g, CC-RL (Build Tool) 77 }
£ RL78 E2 Lite (Debug Tool) 78
f\‘) Program Analyzer (Analyze Tool) 78
B:ﬂF\\E :2 e ! 1 Write th a 1 functi hi
B3 cstart.asm o Arduino loop area. Write the program in loop function here. )
.89 stidnit.asm P
h] iodefine.h B4 Svoid loop(void){
\_l Code Generator B5 // put your main code here, to run repeatedly:
-1
87
BE 002Bf F digitalWrite (ledPinl, HIGH); // output HIGH to ledPinl (turn off LEDO).
es 00297 digitalWrite(ledPin2, HIGH): // output HIGH to ledPin2 (turn off LED1).
90
21 0029f | poll_sw(); // poll SW_USR and wait for selected time.

Figure 3.5 Screen after downloading (CS+)

If behavior is not as described above, it is possible that the RL78 family development environment has not
been installed correctly. Please start over from installation of the development environment.
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If the download ends normally, click on "Debug (D)" on the menu bar, and select "Go (G)" on the pulldown

menu.

@ r01an5324_r178g14fph_dio1 - CS+ for CC - [AR_SKETCH.c]
File Edit View Project Build Debugl Tool Window Help

& st | (M H G X Debug Selutiens Y 100% v Gy G DefaultBuild LR AR, RO RO NS RN RN =R
S P S g O jl Download
b - )
O Breeet Tree | Build & Download F&
3| Projest Tree g b A oo TCH.e [ Property | r_mainc > X
w| 4 — ebui ownloa
32 O E]
E = £} =8| Connect to Debug Tool pmns-
=|| =% 01an5384 rl78g14fpH o —
2 i
H - RSFIDAML (Micro (3 Uplezd... pinMode (LedPinl, OUIPUT): // set D16pin to output mode.
{9 Pin Configurator 2% Disconnect from Debug Tool Shift<F6 pinMode (ledPin2, OUTEUT); // set D17pin to outpu
%] Code Generator { pinMode (swBin, INPUT); // set Dl8pin to input m
4, CC-RL (Build Teo Using Debug Taol v
%,-\: RL72 E2 Lite (Deb @) Stop Shift<E5
-~ Program Analyzep—
=L File (& Go F5 |/
) - Arduino loop area. Write the program in loop function here.
--R8 cstartasm | () Ignore Break and Go ] */
-t sthinftasm | oo g in Fi1
b-| iodefine.h 1. o e Cvoid loop (void) {
I_E Code Generat 6= = el // put your main code here, to run repeatedly:
il aRUB |22 Retum Out Shift-F11
- E<| 1AR_SKETCH.¢
9 CPUReset Gl digitalWrite (ledPinl, HIGH): // output HIGH to ledPinl (turn off LEDO) .
"‘1 Restart digitalWrite(ledPinz, HIGH): // output HIGH to ledPinZ (turn off I1ED1).

Figure 3.6 Starting execution of program (sketch) (CS+)

For details of debugging procedures using CS+, please refer to the following manual.

CS+ V8.03.00 Integrated Development Environment User Manual RL78 Debugging Tool Edition

(R20UT4587), C

hapter 2

To stop execution of the program (sketch), click on "Debug (D)" on the menu bar, and select "Stop (S)" on

the pulldown menu.

&3 r01an5384_ri78g14fpb_diol - CS+ for CC - [AR_SKETCH.c]
File Edit View Project Build Debungoo\ Window Help

S/ BA@ X

Debug Solutions

Yielt00% v

7 & Defaultuild x| &

L7 s RO NCNC R W NN -1

Wﬂ 4 f_} :E\’dn‘;alj load F6
e e L uild & Downlea
&5 ireectiires 3 TCH.c [ Property =] r_maine - x
ol 5 @ 7 G| Rebuild & Download —
3 = gm? 53; 78q14f kCD Cennect to Debug Teol umns=~
=|| = [ lan3384 d78g14fpt —
B ; 3 Upload..
g ig RSF104ML (Micro) ik pinMode (ledPinl, QUTEUT); // set Dlépin to output mode.
/_QP‘"COHF‘QWEW 2| Disconnect from Debug Tool Shift=F6 pinMode (ledPin2, OUTBUT); // set D17pin to output mode.
‘\CﬂdEGE”Eth( Using Debug Tool . pinMode (swPBin, INPUT); // set Dlgpin to input mode.
CC-RL (Build Too 1
&Lt Oeofa e s
: LY py—
Figure 3.7 Stopping execution of program (sketch) (CS+)
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When the program execution stops, a screen like that in Figure 3.8 appears. When program execution
stops, the contents of the program executed immediately before stopping are displayed. If there is no need

to view these contents, click on "x" on the right side to close the tab.

L @83

Property ¥4 Dissssemblel ([ AR_LIB TIME< [ AR_SKETCH.c

(3| Project Tree 3 x

2|15 101an5384 rI78914fpb dio1 (Project)*
2 RSF104ML (Micracontroller)
A Pin Configurator (Design Teol)
%] Code Generator (Design Tool)
A, CC-RL (Build Tool)
£ RL78 E2 Lite (Debug Tool)
‘U Program Analyzer (Analyze Tool)
[ File
F Build tool generated files
i 80 cstart.asm

stkinit.asm
indefine.h

Code Generator
& r_main.c
o] r_systeminit.c

1) [ 8 = ~ €y | Columns+

Line

H[address |51 &
250 7%

251 wait for timeup of milli seconds

252
253
254
255
256
257 Bl

004ef HALT () ;

*/

258 wait for remaining micre Seconds

258
260
261 004£3 while ( micro £ ==1)
262 {
263 0049 [

264

265

HALT();

*/

Figure 3.8 Screen example after stopping execution (CS+)

(4) Close the CS+ project

To close the project, with the program (sketch) execution in the stopped state, click on "Debug (D)" on the
menu bar and select "Disconnect from Debug Tool (N)" on the pulldown menu.

@3 rD1an3384 ri78g14fph_dio - RLTS Simulatar - CS+ for CC - [AR_LIE_TIME.c]

File Edit View Project Build]] DabuqlToo\ Window Help

& seart | [JH @ X Debug Solutions
*| Project Tree
@ 8@

| f% rD1an5384 78q14
9 R5FI04ML (Micro| 57
o

Download

Build & Download
Rebuild & Download

5

A
z

Connect to Debug Tool
=N

Upload...

|enuep Hewg

v

Tl 100% o«

g &g DefaultBuild

|4 BN ® 6N @ 5= cs s di

H sR_LB_TIMEC A AR_SKETCHc [ r_mainc - X

umns =

e

=1/

Pin Cenfigurator
ode Generator (|

Discennect from Debug Teol

Shift+F6 wait for timeup of milli

seconds

%, CC-RL (Build Too Using Debug Tool

Figure 3.9 Close the project (C

S+)

Finally, to close CS+, click on "File (F)" on the menu bar, and select "Exit (X)" on the pulldown menu.

&3 r01an3384_rl78g14fpb_dio1 - C5+ for CC - [Property]
File| Edit View Project Build Debug Tool Window

He

New

[ Open.. Ctrl+Q
Cpen with Enceding...
Add

Close Project
Close File

Save Project Ctrl+Shift+5

BB -

Save Project As..,
Save Property - AR_LIB_TIME.c Property
Save Property - AR_LIB_TIME.c Property As...

&

28]

Ctrl+S

Ohbject Save Settings...

[

Save All Ctrl+Shift+A

=

Page Setup...
Print...

Print Preview

=N

Recent Files

Recent Projects

Exit

Figure 3.10 Exit CS+

RO1AN5413EJ0100 Rev.1.00
June.30.20

RENESAS

Page 8 of 23



RL78 Family Arduino API Introduction Guide

3.2 When using the e2studio IDE
(1) e2studio preparation tasks

Upon starting the Eclipse launcher, the screen for selection of the workspace folder is displayed; click
the "Browse (B)" button and specify the folder to use for the e2studio project (in the case of Figure 3.11,
e2_work). After specifying the folder, click the "Launch (L)" button to start e2studio.

Eclipse Launcher X

Select a directory as workspace

& studio uses the workspace directory to store its preferences and development artifacts.

Workspace: |E:\EZ_wurld ~ || Browse... I

[[] Use this as the default and do not ask again

b Recent Workspaces

Figure 3.11 Specifying the e2studio work folder

At the "Logging/Reporting" display screen, to permit data collection, check the checkbox and then click the
"Apply" button.

E *
Loaging/Reporting RE NESAS

" studio can record usage data and transmit it to Renesas.
This data will be used to improve our products and services and to provide better support and maintenance,
This setting can also be found in the preferences window.

Information Collected
Privacy Policy
DEnabIe Usage Data Collection (you will be prompted for more details)

To assist with support requests & studio can save detailed usage logs which might be helpful diagnosing issues.
This data is recorded in your workspace and is not sent to Renesas,

uEnabIe Detailed Logging

Apply Cancel

Figure 3.12 Logging/ data collection

RO1AN5413EJ0100 Rev.1.00 Page 9 of 23
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Click the right-pointing triangle on the upper right to jump to the "Workbench".

[ e2studio - hitp://tool

pp fe2s/findexhtml - € studio - o x
File Edit Source Refactor Mavigate Search Project RenesasViews Run Window Help
& | @ Welcome 5

RENESAS Welcome to &2 studio ®

Create a new &2 studio C/C++ project Get an overview of the features

Import existing e? studio projects from the filesystem

Go through tutorials
or archive

Try out the samples
Review the IDE's most fiercely contested preferences v P

Find out what is new
Open a file from the filesystem

Figure 3.13 "Welcome to e2studio” screen

Click on "x" to close the "Notifications in the Smart Browser".

JNuhﬁcahur\smtheSmaanwsEr@ =8
& [ ttpi/stoot pp /e2s/index html V] B

RENESAS n

Notifications in the Smart Browser

The [Notifications] tabbed page of the Smart Browser offers useful information on various aspects of
software development.

New information on development tools
Introduces newly available upgrades and recommended usages of e2 studio related tools.

New messages from the community

Lists messages from forums on the Renesas Rulz Web site, a venue for the exchange of
technical information among users of Renesas products

Notes
Information posted on the Renesas Rulz Web site is written by users of Renesas products

Nntificatinne fram Danacac

Figure 3.14 "Notifications in the Smart Browser" screen

The regular e2studio screen is displayed.

e2studio - & studio

File Edit Source Refactor Navigate Search Project RenesasViews Run Window Help

@ No Launch Configurations o | =~

R T - RN C RIS AN

HOS A S iR R R R A T [wick Aceess] ;| g | [ER GG
[ Project Explorer 52 B =0 = O = Outline 1 =0
An outline is not available.

[£2 Problems 52 w v eog

0 items

Description Resource Path Location Type

5]
£

Figure 3.15 Regular e2studio screen
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(2) Importing an existing project into e2studio

An existing project (archive file) is imported into the workspace. In this application note, the existing project
is archived in the workspace with the name "e2studio.zip".

Click on "File (F)" on the menu bar and click on "Import ()" on the pulldown menu to open the "Import"
screen.

eZstudio - & studio
Ed\t Source Refactor Mavigate Search Project RenesasViews Run Window Help
New Alt+Shift+N >

5]
4

urations on: | ---
Open File...

(3 Open Projects from File System...
Close Ctrl+W
Close All Ctrl+Shift+W
Save Ctrl+S
Save As...
Save All Ctrl+5hift+5
Revert

Move...
Rename... F2
&7 Refresh F5

Convert Line Delimiters To >

Print... Ctrl+P

Import...
Export...

E[E]

Properties Alt+Enter
1 Web Browser [tool-support.renesas.c..]

Switch Workspace »
Restart
Exit joblems &3

Figure 3.16 Starting the "Import" screen

Click on ">" to the left of "General" under "type filter text" on the "Import" screen to open items in "General".
Next, select "Existing Projects into Workspace", and click the "Next (N)" button.

Import u] X B import ] X
Select g Select g
Choose import wizard E 5 Create new projects from an archive file or directory. g 5
Select an import wizard: Select an import wizard:
type filter text type filter text
(= General v (= General n
(= C/Cer | Archive File

(= Code Generator % Existing Projects into Workspace

(= Install () File System
(= Oomph 4 HEW Project
(= Run/Debug [T Preferences
(= Team (} Projects from Folder or Archive
13 Rename & Import Existing C/C++ Project into Workspace

T Renesas CS+ Project for CA7SKOR/CATEKD
T Renesas CS+ Project for CC-RX and CC-RL
= C/C++
(= Code Generator
(= Install
(= Oomph
= PunMehun

@ < Back Next > Finish Cancel @ < Back Next > Finish Cancel

Figure 3.17 Settings in "Import"
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In "Import Projects”, select "Select archive file (A)", and click the "Browse (R)" button.

B import [m] x
Import Projects —
Select a directory to search for existing Eclipse projects. 2 A/
O Select root directory: Browse.
[@Tetect archivertic I <] Browse.. |
Projects:
Select Al
Deselect Al
Refresh
Optiens.

Search for nested projects
Copy projects into workspace

[ Hide projects that already exist in the workspace

Working sets
[ Add project to working sets New.
Working setss Select..
@ < Back Next > Finish Cancel

Figure 3.18 Settings in "Import Projects"

To select the file, open the workspace folder in which the existing project is stored, select e2studio.zip in
the workspace folder, and click the "Open (O)" button.

[ select archive containing the projects to import
MName

s+
IAR

File name: | e2studio zip

rrggtigs v

Concet

Figure 3.19 Selecting the existing project

Confirm that e2studio.zip is selected, and click the "Finish (F)" button.

B import [u] X
Import Projects ——
Select a directory to search for existing Eclipse projects, 2 ‘/
(O select root directory: Browse...
(®) Select archive file: [« ~ Browse...
Projects:
01an5384_173g14fpb_dio1 (/) Select All
Deselect Al
Refresh
Options
Search for nested projects
Copy projects into workspace
[ Hide projects that already exist in the workspace
Working sets
[ Add project to working sets New.
Warking sets Select..
@ <Back Next > Cancel

Figure 3.20 End of importing the existing project
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(3) Project settings in e2studio

Click on "Project (P)" and, from the pulldown menus, select "Build Configurations”, "Set Active", and
"DefaultBuild (Debug on hardware)".

workspace - € studic

File Edit Source Refactor Navigate Search [Project] RenesasViews Run Window Help

# Debug

75 Project Explorer 53

E|4=.:->|

Open Project
Close Project

Build Al

3¢

Ctrl+Alt+B

|- R -EBiwilk-% Wil @

' B0 Rl

Build Configurations

2l

> I ~ 1 DefaultBuild (Debug on hardware)

Build Project
Build Working Set
Clean...

Build Automatically
Build Targets

Update All Dependencies

C/C++ Project Settings

Properties

Ctrl+B

Alt+D

Ctrl+Alt+P

>

>

Figure 3.21

(4) Building the project in e2studio

Project settings (e2studio)

= O

Click on "Project (P)" and select "Build All (A)" on the pulldown menu. The build is executed.

B8 workspace - €° studio

File Edit Source Refactor Mavigate Search [Project] RenesasViews Run Window Help

5o

B Project Explorer 32
EE Wan5384 1178g14fpb diol}

Open Project

Close Project

&

Build All Ctri+Alt+B
Build Configurations >
Build Project Ciri+B
Build Working Set >
Clean...

Build Automatically

Build Targets >
Update All Dependencies AlteD
C/C++ Project Settings Ctrbe Alt-P
Properties

Figure 3.22 Project build (e2studio)

| ®-R-BRivik~-wmiy B

- x

Bif g -G iH- Ui

]| o | e

8= Qutline 53 = B8

An outline is not available,
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(5) Preparations for project debugging

When the build ends normally, prepare for debugging.

Click on "Window (W)" on the menu bar and, from the pulldown menus, select "Perspective (R)", "Open

Perspective (O)", and "Debug".

B8 workspace - € studio
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Figure 3.23 Debugging preparations (e2studio)

Click on "Run (R)" on the menu bar, and then click on "Debug Configurations (B)".
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Figure 3.24

Debug configurations

On the "Debug Configurations" screen, select "project name" + “DefaultBuild” under "Renesas GDB
Hardware Debugging" (in the case of Figure 3.25, select r01an5384_rl78g14fpb_dio1 DefaultBuild).
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Figure 3.25

Debug configurations settings
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Next, confirm that on the "Main" tab, the "Project (P)" is set to the project name (in the case of Figure 3.26,
"r01an5384 _rl78g14fpb_dio1"), and confirm that the "C/C++ Application" is set to "project name" + ".x".

5 Debug Configurations x
Create, manage, and run configurations E\
R INCE Neme: [ 101an5384_1i78914fpb_dio1 DefaultBuild

fype fiter text [ Main] 35 Debugger| > Startup| & Source| I Common
o

[£] C/Co+ Application

o IT8g1dfpb_diol Browse.

ugging
178q14fpb_dio! DefauttBuild
tor Debugging (RX, RL7E)

Fifter matched 13 of 15 tems

@ E=

Figure 3.26 "Main" tab settings

Next, select the "Debugger"” tab, and confirm that the "Debug hardware" is set to "E2 Lite (RL78)" and that
the "Target Device" is the device being used (in the case of Figure 3.27, "R5F104ML").

Name: ‘rD1an53&4_rl?Eg14fpb_d|oT DefaultBuild
[2] Main | %5 Debugger - Startup| 1 Source| [] Common

Debug hardware:| | E2 Lite (RL72) || Target Device:| RSF104ML

Figure 3.27 "Debugger" tab settings

Next, on the "Connection Settings" tab within the "Debugger" tab, make the settings shown in Figure 3.28.

[E Main ?;? Debugger g Startup | % Source | [ Common

Debug hardware: |E2 Lite (RL78) | Target Device: | RSF104ML

GDB Settings Debug Tool Settings

w Cock ~
Main Clock Frequency[MHz] Using Internal Clock w
Sub Clock Frequency(kHz] 32.768 [v]
Meonitor Clock System v

« Connection with Target Board
Emulator (Auto)
Low voltage OCD board No
Power Target From The Emulator (MAX 200ma) No v
Supply Voltage[V] 3.3
Het Plug No

« Flash
Current Security 1D (HEX) 000000000000000D0000
Permit Flash Programming Yes v
Use Wide Voltage Mode Yes v
Erase Flash ROM When Starting Yes LY
Figure 3.28 "Connection Settings" tab settings

RO1AN5413EJ0100 Rev.1.00 Page 15 of 23

June.30.20 RENESAS



RL78 Family Arduino API Introduction Guide

Next, on the "Debug Tool Settings" tab, set the values shown in Figure 3.29. Be sure to set "Stop
emulation of timer group when stopping" to "Yes".

[E Main :}ﬁféi Debugger @ Startup E:'-Source [ Common

Debug hardware: | E2 Lite (RL78) | Target Device: | RSF104ML

GDB Settings Connection Settings| Debug Tool Settings

~ 10 ~
Use Default 10 Filename Yes ¥
10 Filename ${support_area_loc}

~ General Debug
Reset After Reload Yes ]

~ Break

1 Stop emulation of timer group when stopping  Yes ]

Stop emulation of serial group when stopping Mo W

~ Mask For Input Signal
Mask Target Reset Signal Mo W
Mask Internal Reset Signal MNo v

~ Memory
Verify On Writing Te Memory Yes w
Allow to access by stopping execution while run Yes w

~ Start/Stop Function Setting v

Figure 3.29 "Debug Tool Settings" tab settings

Next, confirm that on the "Startup” tab, the "Set breakpoint at" checkbox is checked and is set to "loop".

() Main (%5 Debugge E. Source | [7] Common
[ Program Binary [Tame— Tmage and Symbols Ves o
Edit..
Remove

Mve up

Move down

Runtime Options

[]Set program counter at (hex):

Resume

Figure 3.30 "Startup" tab settings

After confirming that settings have been made correctly, click the "Apply (Y)" button.

Revert Apply

Figure 3.31 Applying the debug configurations
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(6) Project debugging
Confirm that the PC and the FPB are properly connected via USB.

With the PC and the FPB properly connected by USB, upon clicking the "Debug (D)" button (see Figure
3.31), the program (sketch) is downloaded to the FPB, and execution is possible.

Each time thereafter, when debugging, click on "Run (R)" on the menu bar and then click on "Debug
Configurations (B)". Then, click the "Debug (D)" button on the "Debug Configurations" screen (see Figure
3.31).

(7) Program execution

Click on "Run (R)" on the menu bar and then click on "Resume (M)".

File Edit Source Refactor MNavigate Search Project RenesasViews [Run] Window Help

45 Debug ] r012n5384_r173q 4fph_ 1% Instruction Stepping Mode
] . o Move to Line (C/C++)
R R e TR Resume at Line (C/C++)
4 Debug 22 |05 Resume F8
v [ r01an5384_ri78q14fpb_dio1 DefaultBuild [Renesas GDB Hardware Debug || Suspend
~ {8 101an5384_1l78g14fpb_dio1x [1] [cores: 0] B Terminate CirleF2

Figure 3.32 Start of program (sketch) execution (e2studio)

To suspend execution of the program (sketch), click on "Run (R)" on the menu bar, and then click on
"Suspend (S)". Similarly, to end execution of the program (sketch), click on "Terminate (T)".

File Edit Source Refactor Mavigate Search Project RenesasViewsWindow Help

#5 Debug [T 101an5384_rl78g14fpb_ i  Instruction Stepping Mode
- Move to Line (C/C++)
A Ry N A i T T & - T Resume at Line (C/C++)
% Debug 52 Resume F8
~ [E7] r01an5384_rl78g14fpb_dio1 DefaultBuild [Renesas GDB Hardware Debug| [0 Suspend
w {E r01an5384_rl78g14fpb_diolx [1] [cores: 0] W Terminate Ctrl+F2
& Thread #1 1 (single core) [core: 0] (Running) 14 Disconnect

S LR T

Figure 3.33 Suspending/terminating the program (sketch) (e2studio)

For details of debugging functions, refer to Chapter 5 of the e2studio Integrated Development Environment
User's Manual and Introductory Guide (R20UT4374).
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3.3 When using the IAR IDE

(1) Starting the IAR Integrated Development Environment

The files in the IAR folder are shown in Figure 3.34.

By double-clicking the eww file (in the case of Figure 3.34,

r01an5384_rl78g14fpb_dio1l.eww), the IAR integrated development

environment is started.

AR_LIB
Debug
settings
sketch
an5384.dep
an5384.ewd
an5384.ewp
an5384 ewt

IL] iodefine.h

Br] r_cg_cgc.c

B rcg cgeh

B_:I r_cg_macrodriver.h

B] (cq_timerc

E] r_cg_timerh

5] r_cg_userdefine.h

B,] r_main.c

B, inite
r01an5384 _ri78g14fpb_dio1l.eww I

Figure 3.34 File configuration (IAR)

Upon starting the IAR integrated development environment, the screen shown in Figure 3.35 appears.

0 r01an5384 rI78g14fpb_dio1l - IAR Embedded Workbench IDE - RL784.20.1

IFHe Edit View Project Emulator Tools Window  Help |

DR = XKB[G . DC

QK=< 0 >[N R@-E O+

Workspace v 2 X | AR SKETCH.c x

Debug v

Files ® . void setup(void) {

= Wan5384-Deb... / put your setup Gode hers, to
H Applilet

HAR_LB pinMode (ledPinl, OUTPUT):

& E AR _SKETCH
| B AR_SKET.
g s output
|— B an5384.map
[ an5384.out
[ LibFeplac

an5384

-

pinMode (1edPin2, OUTEUT):
pinMode (swPin, INPUT);
1

Arduino loop area. Write the program in

void loop (void) {

// put your msin cods hers, to run repeatsdly:

RigitalWrice (ledPinl, HIGH):
digitalWrite (ledPin2, HIGH):

Figure 3.35 Screen after project startup (IAR)
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(2) Procedure for project execution in IAR

Click on "Project (P)" on the menu bar and select "Make (M)" on the pulldown menu. Build processing is
performed.

@ rl1an53284_rl72g14fpb_dio1l - IAR Embedded Workbench IDE - RL78 4.20.1
File Edit View ProjectlEmuIator Tools  Window Help
D@ (B A < Q252 B >R RO-=0 "
Workspace [e AddGroup..
D L*l| Import File List...
Add Project Connection..,

Files Edit Confi ti
it Configurations...
B Wanb384-0D ‘ np code here

-:Applilet Remove
HAR_LIB nl, OUTEUT):
F2 W AR_SKE|TD  Create New Project... nz, OUTEUT);
!—E‘AR_S ™| Add Existing Project... » INEUT);
B Cutput
— B an538: £ | options.. Alt=F7
[ ank38

[ LibRe Version Control System

‘ Make

Figure 3.36 Build (IAR)

When the build processing ends normally, confirm that the PC and the FPB are properly connected via
USB.

Next, click on "Project (P)" on the menu bar, and select "Download and Debug (D)" on the pulldown menu.

@ r01an3384_rl78g14fpb_dioll - IAR Embedded Workbench IDE - RL78 4,201

File Edit View | Project I Emulator Tools Window Help
N @@ |G e, -<Q>%>=<B>N0 RG-=0 -}
Waorkspace Ce Add Group..
Debug L*] | Import File List...
X Add Project Connection...
Files Edit Confi ti
= .ﬁ_r|5334‘[] 1 ontigurations.. up code here, to run once:
-_Applilet Remove
HAR_LIB nl, OUTEUT):
-2 M AR_SKE]TD Create New Project... n2, OUTEUT);
| AR_S ™ Add Existing Project... » INEUT)
L= 6 Output
b— B an538{ & options... AlE=FT
[ an538
B LibRe Version Control System »
area. Write the program in loop function here
0 Make F7
B compile Ctrl=F7
@ Rebuild Al In code here, to run repeatedly:
#  Clean
&  Batch build... N e, s
C-STAT Static Analysis y [LedEin2, HIGH):
anh Stop Build Ctri+Break
5 B L
e L L IB Download and Debug Ctrl=D
Output ¥ Debug without Downloading
Toemia s T @ Livam ;remmerr
Figure 3.37 Downloading to the FPB (IAR)
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If the PC and the FPB are
to the FPB.

properly connected via USB, the created (built) program (sketch) is downloaded

When the debugger is started, the first line of the loop function is highlighted, indicating that the program is

executed from this point.

Waorkspace

Dsbug

&

Files

E Wan5384 - Deb...
lilet

| £ AR_SKET.
Lo i@ output
— B ans3g4m..
M ank384.out

2

¥ I X AR SKETCH. X

iy
1

Arduino locp ares. Write the program in locp function here.

void loop (void) |

put your main code here, to run repeatedly:

digitalWrite (ledPinl, EIGH):
digitalWrite (ledPin2, HIGH);

poll_sw();

Figure 3.38 Screen after downloading (IAR)

To execute the program downloaded to the FPB, click on "Debug (D)" on the menu bar, and select "Go
(G)" on the pulldown menu (see Figure 3.39).

File Edit View Project | Debug I Emulatar  Tools Window Help

N R = A G BlQ >&$»=2< B >H0 BO@-=@cO®_in 3. 4

Workspace Break

Debug 1 Reset

Files ﬂo Stop Debugging Ctrl=Shift=D

B ®an5384-Deb... v Step Qver F10

 Applilet

}—E| HaR LB 1 | Step Into F11 Frite the program in locp function hers

i | Write the program in locp function here.

| B AR_LIB_P I step out Shift<F11

} — QE{:EHP' »i | Next Statement

| BAR BT, |1 Runto Cursor b hers, to run repestedly:

| L— RARSKET. |m Autostep..

{6 W AR_SKETCH *Z | Set Next Statement .

\ Bl AR_SKET... T, THIGH)

(] -_Output C++ Exceptions p 12, EIGH):
F— Blan5384m
[ an5384.0ut WMemory L
& LibReplac Renes 1, LOW); output LOW to ledPinl (turn on LEDO)

Logging L4

Figure 3.39 Starting execution of program (sketch) (IAR)

For details of the procedure
IAR Systems.

for program debugging, please refer to the website and manual provided by

RO1AN5413EJ0100 Rev.1.00
June.30.20

Re Page 20 of 23
RENESAS



RL78 Family Arduino API Introduction Guide

To temporarily halt execution of the program (sketch), click on "Debug (D)" on the menu bar, and select
"Break (B)" on the pulldown menu.

File Edit View ije(t. Debug IEmuIator Tools Window Help
DOR@ = X" o B5lQ>E»=cB O R0 RO=6cO. (
Workspace [0 bk
Debug 3 Reset
Files 2 € stop Debugging Cirl=Shift=D
E ®an5384-Deb._.. +
= Step Over o
= i Applilst PO
| AR _LIE Siepnie FI1 | Write the program in loop function hers
| BAR_LB_P Step Out Shift=F11
I h ﬁg—ﬂg—" Next Statement
{H
| |—+ BARLE T, Run to Cursor L here, to run repsatedly:
| L— BAR_SKET. Autostep...
W AR_SKETCH =
5 ARSKETCH = | Set Next Statement -

Figure 3.40 Temporarily halting program (sketch) (IAR)

To stop execution of the program (sketch), click on "Debug (D)" on the menu bar, and select "Stop
Debugging (S)" on the pulldown menu.

File Edit WView Project I Emulator  Tools Window Help
Do R@ = % e BlQ>%r2¢cBONFE RB=6CcO.
Warkspace O  break
i M Reset
Files € stop Debugging Ctrl=Shift=D
& ®an5384 - Deb... Step Over F10
H Applilet
}_E‘ -_AR_L\B Step Into F11
| B 4R_LIB_ P, Step Out Shift=F11
} ﬁ iﬁ—t:g—_ﬁj Mext Statement
A - )
| — Bar_LBT Fun to Cursar E here, to run repeatedly:
| L— R AR_SKET. Autostep...

Figure 3.41 Stopping execution of program (sketch) (IAR)
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4. Related Application Notes
Application notes related to this application note are indicated below.

They should be referred to as well.

RL78/G14 Onboard LED Flashing Control (Arduino API) (RO1AN5384)
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that have been issued for the products.
1. Precaution against Electrostatic Discharge (ESD)
A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity.
Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and
measurement tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor

devices must not be touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.
2. Processing at power-on

The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LSI are indeterminate and the states of
register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset
pin, the states of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins
in a product that is reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches the

level at which resetting is specified.
3. Input of signal during power-off state

Do not input signals or an 1/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or /0
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

elements. Follow the guideline for input signal during power-off state as described in your product documentation.
4. Handling of unused pins

Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are
generally in the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
the LSI, an associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal

become possible.
5. Clock signals

After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program
execution, wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an external oscillator
during a reset, ensure that the reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal

produced with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.
6. Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between Vi
(Max.) and Vin (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the

input level is fixed, and also in the transition period when the input level passes through the area between ViL (Max.) and Vi (Min.).
7. Prohibition of access to reserved addresses

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these

addresses as the correct operation of the LSl is not guaranteed.
8. Differences between products

Before changing from one product to another, for example to a product with a different part number, confirm that the change will not lead to problems.
The characteristics of a microprocessing unit or microcontroller unit products in the same group but having a different part number might differ in terms
of internal memory capacity, layout pattern, and other factors, which can affect the ranges of electrical characteristics, such as characteristic values,
operating margins, immunity to noise, and amount of radiated noise. When changing to a product with a different part number, implement a system-

evaluation test for the given product.



Notice

1.

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 or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use
of these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving 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, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics
or others.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended 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; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or 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 damage (space
system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product
that is inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.
When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics
products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily
injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, 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 and impractical, you are
responsible for evaluating 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. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall 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 shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.

10. ltis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or

transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas

Electronics products.

(Note1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.4.0-1 November 2017)
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Koto-ku, Tokyo 135-0061, Japan
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