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Thank you for your interest in the Renesas Demonstration Kit for the RL78/F14 MCU,
Version 1.0.

e Before you get started, please first familiarize yourself with this document.
You can also view and print an electronic copy from the following link:
http://am.renesas.com/products/mpumcu/rl78/rl78f1x/index.jsp

¢ This document will guide you through all the necessary steps to unlock the full
potential of the RDK.
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Introduction

The Renesas RL78/F14 RDK offers a quick and easy way to demonstrate, evaluate, and develop em-
bedded applications based on the RL78/F14 MCU. This full-featured kit has an on-board USB debug-
ging interface, LIN & CAN interface, 512kbit EEPROM with 12C interface, LCD display, and full I/0.
Extensive software support is available from Renesas in-house and third-parties.

This Quick-start Guide demonstrates how to use the IAR Embedded Workbench for Renesas RL78
from IAR Systems and QuantiPhi Renesas Edition, developed by SimuQuest, to create a simple ap-
plication in minutes.

This RDK also supports a motor control extension board, allowing users to quickly develop advanced
motor control applications configured in QuantiPhi Renesas Edition and a powerful new configuration
and driver generation tool developed by SimuQuest.

Toolchain Installation

*NOTE:You need an internet connection in order to download and register the software tools needed
to run the RDK.

We recommend you select the default installation options, unless you already have the same versions
of the software installed or you are an advanced user. Please be aware that the full installation may
take up to one hour, depending on the performance of your PC.

1. Please visit http://am.renesas.com/products/mpumcu/rl78/rl78f1x/index.jsp

2. Onthe right side of the webpage, find the icon of RL78/F14 RDK and click on it. A registration
page will open. Please fill it to register your RDK.

3. Once you have completed the RDK registration, the software toolchain download page
will open.The following step will require two software tools to use the RDK. They are
IAR Embedded Workbench for Renesas RL78 and QuantiPhi Renesas Edition.

4. Click on the icon of IAR Systems; the download page for IAR Embedded Workbench for Renesas
RL78 will open.

5. Follow the instructions to download and install IAR Embedded Workbench for Renesas RL78.
Registration may be required to get the license to unlock the software. During the installation of
IAR, you will be prompted to choose between a size-limited or time-limited license. The size-
limited license will never expire, but the size of your projects cannot exceed 16KB. The time-
limited license has no size or other restrictions, but it will expire after 30 days.

6. Click on the QuantiPhi Renesas Edition icon and the download page will open. User registration
is required before activating the download.

7. Follow the instructions to download and install QuantiPhi Renesas Edition.
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Build Your First Application
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Once the software toolchain installation has finished, you are ready to build your first application for

the RL78/F14 RDK.
l. Using QuantiPhi

1. Start menu - Open QuantiPhiRE RL78

Open QuantiPhi from the Start menu.

w LYW 2uid

E.\ PowerPoint 2013 N

@ QuantiPhiRE RL78
o R?

2. QuantiPhi — New Project (1)
Create a new project.

File Edit View Tools Window Help
L e

'Projects % |

3. QuantiPhi - New Project (2)
Choose the RDK option.

Steps Choose Project
1. Choose Project Categores: Projects: 5
2 ) Renesss @ Renesas LT moocontoler, nouding F i1, F 14
5 stration Kt (ROK)
Descrpbon:
Thes preject s used to configure an embedded stack for the RL78/F 14 Renesas Demonstration Kt
(ROX). The resulting project can later be converted 10 & custom PCB with a dfferent vanant of the.
RL78 microcontroler.
Lo ][
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4. QuantiPhi - New Project (3)

Name the project; then click finish. Use the default project directory, which will

not match the one pictured.

1. Choose Project
2. Mame and Location

rﬁ

Steps. Hame and Location

Your project for the RDK board will be stored i 8 folder that you name.

Please provide the name for the project [Project Name) and the location
where the folder can be created (Project Location). This nterface wil
show you the resulting name of the projects folder (Project Foider).
You can use the Browse button to select the location or Just paste text
into the Praject Location.

After dicking Finish, you are ready to configure the RDK board. You will
open the project tree by double <icking the praject name, And then
double chck the Renesas Demonstration Kt (RDK) item to configure your
orofect for the RDK.

|

<ok || vext> |[ Fowh ][ Concel [ tew ]

5. QuantiPhi - RDK

Double-click on Renesas Demonstration Kit (RDK).

Projects %

=) QphiCANdemo

) Standby

&l 1o

@ Advanced

B Micoocontroler Variant

| WRenesas Demonstration Kit (RDK)
M) RDK Motor Lintrol

b General Setwp

% Pin Assignments

@ Non-volatie Memory (NVM)

(2) Code Generation

@ Serial Communication Interface (SCI)
@ . Controller Area Network (CAN)
@[ Local Interconnect Network (LIN)

@ Inter-Integrated Circuit (12C)

@ Serial Peripheral Interface (SPI)

6. QuantiPhi - RDK Apply
Apply the schematic.

Apply Settings

Renesas Demonstration Kit (RDK) E

| Apply Schematic for RDK |

L
This Apply button can be used to update your Quar
he 1ead tn madifu the rim cathnae in uni e MiEnHDR
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7. QuantiPhi - Compiler

Under Code Generation, choose “IAR RL78" as the compiler.

) Standby
() Code Generaton
w Io
Serial Communication Interface (SCI)
.. Controler Area Network (CAN)
Local Interconnect Network (LIN)
.. Inter-Integrated Circuit (12C)
... Serial Peripheral Interface (SPI)
Advanced

IR R R

INOUCE TE DATE 310 TME IN T COMMENT 3T T
Include the project path in the comment at the
Generate a project.xml fie with the generated «
Indude the date and tme in project. xm

Select Compiler
R
Compiler Location: [TAR RL78 for RL7S (6.0) € C:'

e

Preprocessor Defines

8. QuantiPhi - Generate Code

Generate the code.

File Edit View Tools Window Help
# ] ] G @cepon

Projects %

SR @ J QphiCANdemo
B Micocontroller Variant
-

Pl e Pl im b = b W4 TP

9. QuantiPhi - Note Directory

AW
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Note the generated code directory (at the top of the code generation log). Yours will differ from the

one pictured.

mmmm |

[06/12/2014 03:20:03] Generation directory: €. \TSojoccs
[0E/12/2014 03:20:03] Generating qp_pre.h.. [ok]

[05/12/2014 03:20:03) Generating qp_compiler h... [ok]
[05/12/2014 03
[08/12/2014 03
[06/12/2014 03
[06/12/2014 03:
[08/12/2014 03
[08/12/2014 03

:03] Generating qp_device.h. [ok)
):03] Ganerating qp_global config.h...
):03] Generating qp_standard_include.h.
):03) Canerating qp.c... [ek)

:03]) Cenerating gp.h... [ok]

[06/12/2014 03:20:04) Genezating qp_can_api.c... [ok]

PP PP PP s Pa——

() Project: QphCANdemo

B Mcocontroller: YROKRL 78F 14 (RL78/F 14)

[08/12/2014 :I!.I;S- 02) Code Generationm Initiated 5/12/14 3:20 PM

\PuantiPhi\QphiCANdemc\quantiphi_cutput

[ek]
«+ [ok]

:03] Cenerating qp_mcu_stdlib.c... [ok]
[05/12/2014 03:20:03) Generating qp_mcu_stdlib h. .. [ok]

License: OK until Aug 13, 2014

ll. Using the RDK board
1. Connect the USB cable to the RDK.

CN9 is a female mini-USB connector on the RDK. It can be used as a debug interface and/or
power supply to the board, if the board will be powered by USB close jumper J14. In either case,

connect a mini-USB cable to CN9.
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2. Connect power to the RL78 RDK (if power will not be supplied by USB).
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If the board will not be powered via USB, remove jumper J14. Connect a banana cable between
CNB8, the black banana jack on the RDK, and the power supply ground. Connect a banana cable
between a 12V power supply and CN6, the red 12V (outermost) banana jack on the RDK board.

3. Plug in power

If the RDK is not powered from the USB connection, the red ‘BAT’ LED will illuminate next to the

red banana jack on the RDK board when the power supply is turned on.

lll. Using IAR

1. Start menu - Open IAR

Open IAR for RL78 -
N

from Start menu. '_

IAR Embedded Workbench

N

Renecas Flach Proarammer V203

2. 1AR - New Project

Create a new project.

& IAR Embedded Workbench IDE

D H Add Files
Workspace Add Group

File Edit View (Project] Tools Window Help

[

Files

Import File List...
Add Project Connection

Edit Configurations

Remove

Create New Project...
Add Existing Project... L\\'

3. Create New Project

Choose an RL78 C project.

Create New Project
Tool chain: RL78

Project templates
Empty project
Asm
Cos
4 DLib
Externally built executable

Description
Creates a C project
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4. Save As

Gea

Save it in the directory one level up from the quantiphi_output directory you noted previously.

- | g H Search QohiCANdemo )

=- @

Projects library
QphiCANdemo

Name

Amange by: Folder ~

Date modified Type

5/12/2014 3:20 PM File folder

Save o5 type: | Project Fies (.ewp)

= Hide Folders

5. Add Files

Right-click on the project to add files.

‘Workspace x
Detug 7]
Files &
== |Qp :
Bmainc |  Options..
O 0utput | Make
Compile
Rebuild All
Clean
Stop Build
Add
Remove
Rename...

IAR Information Center for Renesas RL78

N

»

FEARERRREE RS R R R

This is a template fi.

-

F Copyright 2011 IAR Sy:

$Revasion: 205 §

e T

ht main( void )

return 0;
Add Files...
Add “main.c” h

Add Group...
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6. Add Files - QphiCANdemo

Add all the .c files in the quantiphi_output directory. (The .h files can be added as well, but are not

necessary.)
mtlgum-ﬁw-mow-mrmm v | 49 Il Search quontioh_output ol
Organize v Mew Folder - 1 @
b Ment *  Proi I
rojects libra .
& MC-RRM2 ﬂ-«lr{ phi_output o e ol g
b Mecom &
4 MICON Name Date modified Type Size =
& MICON test o bamag fentc 5/12/2014 320 PM  Notepad=+ Docu..
b PG-FPS cerug o font 8 5/12/2014 320 PM__ Notepad~+ Docu..
b pinkos o fome Bt6.c S/12/2014 320PM__ Notepads+ Doce..
bopaps0s0y L font hehlc 512/2014 320PM  Notepad=+ Docu..
b PO even ¢ ol font Jogos.c 5/12/2014 320 PM  Notepad=+ Docu..
b o fomt wnfreesystemldnl6.c 5/12/2014 320PM  Noteped=+ Docu..
b QuantiPhi 8| | [ fontaelc S/12/2014 320PM_ Netepade » Docu..
b GMB03 [ tont aud3c $/12/2014 320 PM_ Noteped= + Docu..
& macon o ohphe 5/12/2014 30 PM_ Notepad=+ Docu
b QphiCand o ghyph_regrter.c 5/12/2014 320 PM_ Netepad= » Docu..
) Debug o ede S/12/2014 320 P Notepad=» Docu
I quentiph o e 512/2014 320PM _ Notepad=+ Docu..
b settings o ap.con_apic 522014 320PM  Notepad=+ Docu..
b RDKtestee ™ LY an ran ok SAMINAINOM  Netenades Doru
File name: “u7579_lcd.c” “bitmap_font.c” “font Bxll.c” “Tort Bxl6.c” Font_hehild.c” Tont logos: =

7. Project Options

Right-click on the project and choose Options.

[WorkSEECENE = | pap nformation ©

D“ » FELLEE TS
i - .

Files e B ¢ This

=] |OphiCANdemo - Debac =

) bitmap_font.c

) font_8x16.c h
[ émmt B ~ Make

8. Select Device

Select the R5F10PMF
device from theTarget
tab under General
Options.
| RS- RsFi0PAD
g o " RL7S - RSFLOPAE
:;n core 1-Unspeched (Db S e 4 RL7S - RSFL0PED
IECUBE Code model RL78 - F13 » RL78 - RSF10PBE
S o — R » s
Use far rurtime ibrary calls RL78 - Fex L3 RL7S - RSFLOPGE
Dute moddl RL7S - G10 » RL7S - RSF10PGF
[a— 3 P
RL7S - G13 » RL78 - RSF10PGH
Near constant locH" Sat addess LTS GL4 o RB-RPG)
(Moo ROMO | OF1000 RL7E - GIA > RLT - RSFIOPLE
RL78 - GIC , RL78 - RSFLOPLF
L i RL7S - G1D » RL78 - RSF10PLG
RL7S - GIE » RL78 - RSF10PLH
RL7S - Gx » RL7S - RSF10PU
RL7S-DA = RL7S - RSFIOPME
RL78 - B » RL78 - RSF1OPMF t}
_____ . 2178 . PSEINDAAG
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9. Add “Include Directory”

)
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Add $PROJ_DIR$\quantiphi_output to the include directories on the Preprocessor tab of the C/C++
Compiler category (type it manually in the text box).

e e e |

Factory Settings
] Muitifie Compilation S
Discard Unused Publics

[ Language 2 | Optmizations | Output [ List | Preprocessor | Diagnoss * [ *

| Ignore standard include drectones
Addttional include directones (one per line)
$PROJ_DIRshauantiohi_output -| &
Preinclude file

» Ol Preprocessor output to fie
Preserve comments
Generate ine drectives

[ ok J[ cece |

10. Choose Debugger

Choose the TK debugger from the Setup tab in the Debugger category. Click OK.

| Seto | images | B Optons | Pges|

Driver ¥ Run to:
c "
Setup macros
[ Use macro file:
b
Device descnption fike

| Ovemde default
STOOLKIT_DIRS config\debugger'iorSi 10pmf daf

[ ok J[ Cconce |
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11. Add

Include

Add the following include in main.c:

#include “gp.h”

v o e |

=N

}

Jrrassranernrnrnnns eerrRrrenneRnnr
¢ This 15 a template file.

* Copyright 2011 IAR Systems AB.

* $Revision: 205 §

.

L T T T T ELLEL

#include "gp.h"

int main( void )

return 0:

12. Add
Add t
QP_I

_en

Code

he following code inside main():

nit();

able_interrupt();

/*Turn on blue stage of (R)GB LED */
PM5_bit.no5 = 0;

P5_b

it.nob=1;

while(1) {

/* Main program loop */

}

13. Download to Board

AW
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Click the “Download and Debug” button on the toolbar.The file should save automatically, and a
build will be performed.

Eie Edit
D

Workspace

Fda

View Project Emulstor Tools Window Help
& |

. ~ YR Erel@hH RTUX LS
1AR Inf Center for a7 mainc* |

[[oebug

.........................................
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14. Save Workspace As

Name the workspace.

ﬁl

Organize » New folder

b Kostaltest * Projects library

B KPIT Echpse QphiCANdemo

4 Libraries %
b Witest P

b MC-T8FO712 J Debug

b Micom ). quantiphi_output
A MICON J semings

4 MICON test

L PG-FPS setug

b pinkos

4 PM_AB-050
- *

LT —

OO | & « QuantiPhu » QphiCANdemo » ""” Search QphiCANdemo Fel

_—
Arange by: Folder ~

Date modified Type

5/12/2014 3:29PM  File folder
5/12/2014 3:20PM  File folder
5/12/2014 341 PM  File folder

[Z T I OphiCANdemo. eww

Fva

Save as type [thp-uﬁu{'ml

= Hide Folders

15.TK Hardware Setup (R5F10PMF)

Configure the debugger as shown.

1D Code Time unit oK. J
FFFFFFFFFFFFFFFFFFFF r— it
e~ Conl
Erase flash before next ID check

Main clock Sub clock.
Clock board Clock board

® s ® Exema [ Odes ]
System System Fail-sale break
800 * MHz 32768 * kHz View tetup

Flash programming Tasget power off Low-voltage Power supply

@ Pemit ! Pemit On Taget
Mol Permit @ Not Pemit o 0ff

PPin mask. Peripheral break Target Target connect
WAIT . TARGET RESET I A frimer) Cornect TooLo =
NMI INTERMAL RESET | B [senal etc.) Not Connect

Memory map

Start address: Length Type:

00 960 - Intemal AOM ] [oaw ]

[ 0400000 - 0x1 7FFF Intemal ROM 96 Kbytes

OxFDFO0 - OuFFEFF Intemal RAM 8192 bytes

Femove
Remove All

Note: Make sure SW1 is set properly to enable the TK debugger.

(SW1-1) TK-SEL must be ON.
(SW1-2) TK-MUXENN must be OFF.

Also, if you get an error when you try to connect the first time, check “Erase flash before

next ID check” and try again.

AW
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16.TK Flash Write

The program will load to the board.

Busy
LED */ Starting debugger session: Loading debug file

TK: Wrting flash

17. Run

Run the program.

& QphiCANdemo - IAR Embedded Workbench IDE
File Edit Yiew Project Debug Emulator T.

e &
T & LE
B S8 o0
Workenars

Note: Once the board is re-flashed, you can switch TK-SEL (SW1-1) back to OFF to run the code
(without the TK debugger in place).

18. Add Additional Code

Add code as needed to main(). Basic setup is complete.

IV. Notes for using CS+

1. CS+ is also supported by this RDK. When connecting with CS+ the first time, an incorrect
ID error message may be displayed. This can be solved by opening the debugger settings and
setting “Erase flash ROM when starting” to “Yes”

2. If the TK debugger USB driver cannot be found in CS+, select the E1 driver.
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