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About NGX Technologies

NGX Technologies is a leader in embedded microcontroller product development. We supply reference
designs and evaluation modules to silicon companies. Our customers include industry leaders like NXP
and RENESAS. Our core business is in helping our customers realize their embedded products.

Contact Information:

NGX Technologies Pvt. Ltd.

No0.216, 5th main Road, R.P.C. Layout,
Vijayanagar 2nd Stage,

Bangalore — 560 104

Phone : +91-80-40925507
email:sales@ngxtechnologies.com
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1.0 INTRODUCTION

This document is the User Manual for BB-RL78/G12/G13/G14_30pin; a cost effective evaluation
platform for RENESAS’s RL78/G12/G13/G14 30pin MCUs. This document reflects its contents which
include system setup, debugging, and software components. This document provides detailed
information on the overall design and usage of the board from a systems perspective.

Before proceeding further please refer the quick start guide for BB-RL78/G12/G13/G14_30pin features
and hardware verification.

For BB-RL78/G12/G13/G14_30pin quick start guide: Click here.
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2.0 BLUEBOARD-RL78/G12/G13/G14_30pin Development Tool Setup

2.1 IDE and debugger

The following sections will explain the setup for CUBESUITE+ and E1 EMULATOR as the IDE and
debugger respectively.

Other tool options that could be considered are:
» E1 Emulator and High Performance Embedded Workshop

2.2 Installation & Configuration of CUBESUITE+ software
The Installation of CubeSuite+ software is explained below:

Note: We have used CubeSuite+ version V1.02.00 while creating the User manual for this evaluation
kit. Please ensure that you are using CubeSuite+ version V1.02.00 or above.

Step 1: Open the CubeSuite+ setup

=
‘@(_:jv | .+ Renesa_CubeSuite+ + latest - l‘all Search latest m‘
Organize + Open  Burn  New folder == ~ [ .@.
- . :
- Favorites = I | Date modified | Type
B Desktop B CubeSuitePlus_PackageYd0200 sxe 20 i
4 Downloads

@' Run as administrator
Troubleshoot compatibility
7-Zip 3

v
=l Recent Places

Deskto
! EsEeR ¥~ Select Left File for Compare
= Libraries
A Ashwin ¥ TortoiseSVN >
1% Computer B Add to archive...

b 3
iﬂ Metwark & Add to "CubeSuitePlus_Package_V10200.rar"

18 AsHWIN-PC

& Compress and email....

1M DEEPAK & Compress to "CubeSuitePlus_Package_V10200.rar” and email
-E MARTIM 3 Extract files...
18 NAGARAIPC B Extract Here .
M NGK12PC B Extract.to Cg eSuitePlus_Package V102001
- £ Open with WinRAR
‘l'i NGK_BPC Pin to Taskbar
IS NGX14-PC Fin to Start Menu
1% NGX15-PC Restore previous versions
1M pARAN-PC
- Send to
1M RAVT-VM
186 yInAY-PC =4 cut ¥
. G
CubeSuitePlus_Package_V10200.exe Dat 5
Paste

Application

Create shortout

Fig. 2
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Step 2: Click on Run

Open File - Security Warning il

Do you want to run this file?

@ Mame: ...Suite +\atest\CubeSuitePlus_Package_V10200.exe
Publisher: Renesas Electronics Corporation
Type: Application
From: F:{Technical\Renesas_cubesuite+\Renesa_Cubes. ..

¥ Always ask before opening this file

patentially ham your computer. Onby run software from publishers

|é) While files from the Intemet can be useful, this file type can
2 you trust. What's the risk?

Fig. 3

Step 3: Click on Begin CubeSuite+ Setup

7 the Renesas Electronics microcontroller development tools installer - Readme First

=1o1x]

CubeSuite+

Japanese

Readme first

Thank vou for purchasing CubeSuite+.

operating precautions.
Please read this document before using CubeSuite+.

Read me first
Readme (PDF) will not be installed. Please save it to your PC.

"The tollowing document provides information about CubeSuite+ development tool components. This includes summaries and

Adobe® Reader® is required to view this file. Please visit Adobz Systems Incorporated's web site for more information.

‘ Installation

Click the button below to start CubeSuite+ setup application.

Begin CubeSuite+ Setup

CubeSuite+.
If these are not installed, these are installed by the CubeSuite+ setup.

+ Microsoft NET Framework 3.5 SP1 and Microsoft Visual C++ 2008 SP1 runtime libraries are required to run

Fig. 4
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Step 4: Click on Next

‘® Renesas Electronics Microcontroller Development Tools Installer - step 1/8 ﬂ

CubeSuitet+ -

——“

(AN

Welcome to the Renesas Electronics Microcontroller development tools setup program.
CubeSuite=V1.02.00 [12 Apr 2012]
= 2010, 2012 Renesas Bectronics Comporation

{Note)

Please end all Windows programs before executing this setup program.

@) CubeSuite+ Cancel |

Fig. 5

Step 5: Accept the end user license agreement and click Next

W, Installer - step 2/8 [Software License Agreement] ﬂ

THE END USER LICEMSE AGREEMENT
Please read the following end user license agreement.

EUhESUitE+ SOFTWARE LICENSE AGREEMENT 3
(L

THIS SOFTWARE LICENSE AGREEMENT, made and entered into
by and between Renesas Electronics Corporation, a Japanese
corporation having its principal place of business at 2-6-2, Ote-
O machi, Chiyodadw, Tokyo 100-0004, Japan (LICENSOR") and the

Customer ("LICENSEE™) with the following terms and conditions
about the provided software program ("Licensed Program”).

SECTICON 1.{LICENSE)

1.1 Subject to complying to the terms and conditions set forth herein
and executing anly for develop the other program as executing the

rights and licenses relating to the Licensed Program, LICENSOR

grants to LICENSEE non-exclusive and non-transferable ights

relating to the Licensed Program set forth in follows: LI

Do you accept to the end user license agreemert?

{~ Do not accept

@ CubeSuite+ <gack  [{New>Y|  cance

Fig. 6
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Step 6: Click Next
‘# Installer - step 3/8 [Development Tools Selection] ﬂ
Please specify the development tools to install.
[+ Tools for RL78 and 78K microcontrollers
[# Tools for RX microcontrollers
[# Tools for V850 microcontrollers Drive: C
Free space:
|7 Emulator USE drivers 25.893.318KB
ired :
Details = | Required space
765,450KB

Install location
IC:"-.Progmm Files“Renesas Hectronics® Brawse... |
CubeSuite+ <Back  [(Nex>) | Concd

Fig. 7

Step 7: Click Next

® Installer - step 5/8 [License Registration] x|
N : ¢ ¢
CubeSuite+
i S

License Key Registration
By clicking the button to the right, you can register the product license key.

License Manager...

You can also reqister a license key after installation.

1 I b
@ CubeSuite+ < Back Net> J|  Cancsl

Fig. 8
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Step 8: Click Next

‘% Installer - step 6/8 [Installation Settings Confirmation]

Setup is now ready to install CubeSuite+ on your computer.
If the newer version is already installed | the older version may not be installed.

- Tools for RLY8 and 78K microcontrollers
- Tools for RX microcontrollers

- Tools for V850 microcontrollers

- Emulator USE drivers

Install location
C*Program Files"Renesas Blectronics®

=

Click [Mext] button to start installation.

& CubeSuite+

Cance_|

Fig. 9

Step 9: Wait to complete the installation of all the required drivers

‘W Installer - step 7/8 [Installation Execution]

Install Status:
Cube Suite+ V1.02.00: Installing. . ]
[ ]
| Abort Installations I
@ CubeSuite+ < Back | [ | Capcel |

Fig. 10
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Step 10: Click Next
‘, Installer - step 7 /8 [Installation Execution] ll
Install Status:
Renesas Hash Programmer ¥1.03.07:Installing. .. Ingtallation completed successfully. ;I
Integrated Help V1.02 D:Installing.... Installation completed successfully.
USB Driver for MINICUBEZ W1 .10.01:Installing.. Installation completed successfully.
USE Driver for TBKD IECUBE V1.10.01:Installing.... Installation completed successfully.
USB Driver for RL78, 78KDR IECUBE V1.10.01:Installing. .. Installation completed
successiully.
USB Driver for V850 IECUBE Y1.10.01:Installing... Installation completed successfully.
USB Driver for V850 IECUBEZ V1.10.07:Installing ... Installation completed successfully.
USE Driver for V820 MINICUBE V1.10.07:Installing... Ingtallation completed successfully.
USE Driver for Renesas E-Seres V1.01.00:Installing... Installation completed successfully.
:The installation was completed. Please click [MNext] button.
-

I

Abort nstallations |

@ CubeSuite+ Eareell |

Fig. 11

Step 11: Click on Finish to complete the installation

&, Installer - step 8/8 [Setup Completion] il

Setup is complete. Click [Finish] to exit setting.

- All installations were completed successfully. ﬂ

The latest product update information can be checked when the "Launch Update Manager.” is
checked.

- Installation skipped. (The same version has been installed )
CubeSuite+ V1.02.00

[+ Launch Update Manager.

& CubeSuite+ NI

Fig. 12
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2.3 Configuration of E1 Emulator

Connecting the E1 Emulator to the target board is as shown in the below image

ENESAS

€l .
: t
3

Fig.13

The configuration flow of E1 Emulator is explained below:

Step 1: Open the CubeSuite+ Workspace then right click on the Debug Tool option, click on Using
Debug Tool, select RL78 E1(Serial) as shown in below image.

@ity cweie: e o R = ==

File Edit View Project Build Debug Tool Window Help
Rt PP X D@00 ad bEALEESMO06NE
S5 E 5 E

Project Tree 1 x

3’;&](0de Generator ﬁ'r_maln.c|'ﬁ' r_it_user.c ¥4 x

;@ 3 10 | &3 ~u ™ | Columns+

= f; RLIBGL3 Blinky (Project) B e 5
i% R5F1006E (Microcontroller) 65 void main(wvoid)
| Code Generator (Design Tool) L= .
A, CATSKOR. (Build Tool) - |7 Tress uees ceds. Do mew =e
) ﬂ\w 68
i : Bl
L. r\} Progra Using Debug Tool » ‘ RL78 IECUBE 1
=3 File Property [ RLTS E1(Serial)
[
&g Startp RL78 E20(Serial) o
RL78& EZ Emulator .
l r_systeminit.c B [| 78KOR Simulator =] »
T_€ge.c Output 1 x
T_CQC_User.c [Z0F]
r_wdt.c T :
U r_wdt_user.c =
"J r_cg_macradriver.h | 4
‘ "J r_cg_userdefine.h - Y
< 1 | |, All Messages / 5

F1 Op.. [FERe. |[F3Fin. [FYRe. HFSG:- & Buil_.| F? Buil...||F8 Ian . |]F5 Set . (Fi Ste [FM Ste (A2 Jum.

5 13 DISCONNECT

Fig.14
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Step 2: Right click on Debug Tool option, click on property and set the property value as shown in
below image

File Edit View Project Build Debug Tool Window Help
@oan [0 LiXB@Evo st CHEBLEFELY @GOG E
7 = 7 =)

SEEEE
RECIECRE X Er_cgc.cllgr_cgc_user.qProperty| 4P x
2 @8 S5 LT3 E1(Seril) Property =]

8 RSF1006E (Microcontroller) 5?25 of internal ROM[KBytes] Ei,.

5| Code Generator (Design Tool) Size of internal RAM[Bytes] 4096

Size of DataFlash memory[KE 4

A, CATSKOR (Build Tool)

&
' Progra

|2 Clock

. Main clock freguency [MHz] 12.00
Using Debug Tool  »
) e || Sub clock frequencylkHz]  32.768

Meonitor clock System

=1} RL78G13 Blinky (Project)” - | |2 Internal ROMRAM -

; = Connection with Target Board
EIL-D Code Generator Communication method 1 line type (TOOLD)
..... & r_main.c Power target from the emulatc Yes
..... | r_systeminit.c | Supply voltage 50V
_____ Q ' E Flash
c_ -9 Security ID [*=2] DOODOODO00D00DO00000
""" EI r_cgc_user.c Darmit flash nraoramminn __ Yae i
..... Q r_wdt.c Casmnl wnlmna
----- ‘EI r_wdt_user.c ' Connect 5... .f{ Debug Toaol... /{Download F,{ HookTrans... / ¥
----- Q r_cg_macrod.rl\.rer.h 0 3 x
----- Q r_cg_userdefine.h M e
< L1 | ¥ All Messages / =
{lF7 op_ [IFERe. |lF2Fin_ [P Re. ”]JF& Go [P Buil. [Feuil. [F 100 ”]JF& st [Fsie s @ sum.
Displays Properties panel. gxu DISCOMNMECT
Fig.15

Note: Target Board can be powered through Emulator or External DC power supply. When you
powered the board through Emulator make sure that the External power supply is not connected.
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3.0 BLUEBOARD-RL78/G12/G13/G14 _30pin Programming

3.1 Programming options

BLUEBOARD-RL78/G12/G13/G14 30pin can be programmed using the
» Emulator (E1 Emulator) with CubeSuite+
» E1 Emulator with Renesas Flash Programmer

Programming using Renesas Flash Programmer with E1 Emulator Please refer
Renesas Flash Programmer user manual

3.2 Programming the board using E1 Emulator

Note: To programming the board using E1 Emulator, configure the E1 Emulator as shown in the section
2.3.

Step 1: Build the workspace as shown in below image

.
RL78G13_Blinky - CubeSuite+ -

File Edit View ProjectqBuilddDebug Toel Window Help
& start | [J "5 0ild Project o) F7 |@_,~3|ﬁ 866" E
¢ {U g';] & u@_ Rebuild Project Shift+F7

Froject Tree

]

¥

Clean Project

Rapid Build

r_itc 'jr_port.c F4rx

[ & &8

8 @ 8
=-|_f} RL78G13 Blinky
.. % RSFL006E (Mic
; Code Generatg
CATEKOR (Buil
RL78 El(Serial)

lumns=

B
W

A i e

[oey

Update Dependencies

Build RL78G13_Blinky

Rebuild RL78G13_Blinky

Clean RL78G13_Blinky

Update Dependencies of RL78G13_Blinky

"
&
=}
=]
(V=]
a
@
3
=
3
a
o

Stop Build Ctrl+F7

i

i
4
3
c
-
-3

Build Mcde Settings...
Batch Build...

R,
s
[=]
o
I m
o
m
=1
m
-
=

!:l

user code. Do not edit
..... ‘ﬂ r_cge.c| T Build Opticn List =
----- ‘ﬂ r_CQC_User.c

78 EI/* Start user code for adding. Do not
-
79 Ff* Fnd nser code. NI nnt edit comment

----- ‘ﬂ r_wdt_user.c < m | [

: Output v E
----- h-] r_cg_userdefineh - s

4 m | * , All Messages l,*'r M
IF? Op.. |F2Re. |FFFin. [[F4¥Re. HFEG:- F& Buil | F1 Buil . ||{F# lgn HFH Set . M Ste . |FTSte . |2 Jum..

Builds the project. 63 Line 22 Column  Insert ‘Western European (Windows) Dxu DISCOMNMECT

Fig. 16

Step 2: After configuring the Emulator (E1 Emulator) connect the Debug tool (E1 Emulator) to the
workspace as shown in below image.

13 www.ngxtechnologies.com



http://shop.ngxtechnologies.com/download/user_manual/Renesas/RENESAS_Flash_Programmer.pdf

User Manual: BLUEBOARD-RL78/G12/G13/G14 _30pin

File Edit View Project Buildiff $Tool Window Help
@ st |[B £ X @]D; Download h | @ ®E "L
7 - =)
> y| Build & Download F&
RS R RS S ,
Project Tree gnnectto @ |gr port.c| FAPX
; D 3 &Y Upload..
- Eﬁ RL78G13 Blinky (Projec| gi| Disconnect from Debug Tool Shift+F6 =l
a
# RSFL006E (Microcontt @) ., Shift<E5
=4 Code Generator (Desi 3
A, CATSKOR (Build Tool) @l Go F5 r code. Do not ed
& RL7E EL(Serial) (Debu ||§_| Ignore Break and Go F&
S P.rogram Analyzer (Ar) o StepIn F11
gﬁ Startup =| Step Over F10
=] [-D Code Generator |®= Return Out Shift+F11
""" & r_main.c CPU Reset Ctrl+F5
code. Do not edit
Restart
T
78 E||_,-"* Start user code for adding. Do not
79 _[F/* Fnd nser rcode. No not edit comment
4 m L
----- EI r_cg_macrodriver.h
! Output o x
----- EI r_cg_userdefine.h -
= ronT
< LLLJ | ¥ All Hessagesf -
[IF? 0p- [Fare [FaFin. |PtRe |[FEce |FEBur[F7 Bl @10 [[Faset [RSE [Fitsi |Fsum.
Performs the connection t.. 63 Line 22 Column  Insert  Western European (Windows) nquISCONNECr

Fig. 17

Step 3: After success of the connection, click on Download to download the code into target board as
shown in the below image. To run the code press F5.

1 ¢ @ o@ @ By Build & Download F&
Project Tree =3 Connect to Debug Tool g" port.c| T 4 )X
; @D 3 &f Upload..
= m RL78G13 Blinky (Projec gia Disconnect from Debug Tool Shift+F6
ﬁ RSF1006E (Microcont .i) Stop Shift+F5
Code Generator (Desiy _
A CATSKOR (Build Tool) @l Go F5 r code. Do mot ed
& RL78 E1(Serial) (Debu II}J Ignore Break and Go F&
® P.rogram Analyzer (Ar &= Stepln F11
= Step Ower F10
E\[E Code Generator | = Return Out Shift+F11
""" & rmaine i oy pecer Cerl+F5 _ _
_____ g:g r_systeminit.q code. Do not edit
y K| Restart
_____ &] r cgec V
----- =] r_cgc_user.c ” .
‘EI 78 E||_,f'* Start user code for adding. Do not '
""" =| rowdt. 79 HJf* FEnd nser code. No nnt edit comment
----- ‘EI r_wdt_user.c 4 m r
----- EI r_cg_macrod.nver.h 0 3 x
----- EI r cg userdefine.h Al e

4 3 AIHessages,/

F10p. |[Fere. |[F3Fin. [P Re. |[IF5 Go |[F8 Buil|[F7 Buil |[Fiton_ m|F55et TENLES ||HEJum

Downloads the program t.. 63 Line 22 Column  Insert Western European (Windows) Iiu DISCONMECT

Fig. 18
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4.0 BLUEBOARD-RL78/G12/G13/G14 30pin Software Development

4.1 Executing the sample projects

The sample projects are provided with the available Kit.
Steps to execute the sample projects:

1. Open the project folder.
2. Then open the file project_name.mtpj eg RL78G13_Blinky.mtpj.

. | « RENESAS_RL78...

Organize v @ Open in CubeSuite+ v Burn New folder &+ [0 @
: = = = -
- Favorites §F r_cg_it_user r_cg_macro r_cg_port r_cg_port r_cg_port_u r_cg_userde
B Desktop driver ser fine
& Downloads !
| Recent Places

4 Libraries r_cg_wdt r_cgc r_cgc_user r_it r_it_user r_lk.dr
*& Homegroup
8 Computer r_main r_port r_port_user  r_systemini r_wdt r_wdt_user
= t =
& os _
@ New Volume (F:)
&
- New Volume (G:) l
a Microsoft Office Click-to RL7SG13.BI | RL7SG13_BI

inky inky.NGX12 L
€l Network s .mtud
RL78G13_Blinky Date modified: 01-06-2012 15:16 Date created: 07-03-201211:23

I @i MTPJ File Size: 175 KB

1

Fig. 19

15 www.ngxtechnologies.com




User Manual: BLUEBOARD-RL78/G12/G13/G14 _30pin w

3. This launches the IDE

File Edit View Project Build Debug Tool Window Help
Rson |[J L XmE 00 AAALEGEEALEL 0664 [
leegass
Project Tree 1 x E r_cg_userdefine.h L_;af Code Generator Previev.'l 5 4rx
: @ 3 0 [ #9) | =p ™ e | Columns~
Bm RL78G13 Blinky (Project ~ |l &5 void main (void) R
# RSF1008E (Microcontroller) 13 I_%H
_,3CodeGenerator(Design Tool) 67 O /* Start user code. Do not edit
.4, CATSKOR (Build Tool) :g iz s
! RL78 E1(Serial) (Debug Tool) : _IT_Stare():
iD Program Analyzer (Analyze Tool| = 1 while (1T}
72 {
Startup 73 B
Code Generator 74 1 D
tg r_main.c LAy 75 =2 /* End user code. Do not edit oo _
‘Q r_systeminit.c F"fl = m r
g r_cg_macrodriver.h
Q r_cg_userdefine.h S &S
| Q r_cg_cgch [EOF]
; EI r_cg_port.h
I I ' [y 2
< m ol All Messages / -
F10p.. |[F2 Ren_|[F2 Fin_ [P Rep ..”]JF& Go |FBeuil. | F7Buil [F8 1o ”]JF& sev. |l sie_. [Fr1ste [ ump.
| 57 Line 16 Column  Inmsert ‘Western European (Windows) nxu DISCOMNMECT
— —

Fig. 20

4. To build and download the code using E1 emulator, follow the steps in section 3.2

4.2 Creating sample blinky project in CuibeSuite+

Follow the below steps, for creating blinky project:

Step 1: Open the CubeSuite+ IDE.

CubeSuite+ - [ A
iy

File Edit View Project Build Debug Tool Windew Help
B, st [[J B X Ha @0 oA A LEAAEALMNE®6 M 5

EXE X )
Project Tree X “m‘ - %
¢ @8 Learn About CubeSuite+ [3 =
‘wie recommend reading the tutorial to find out what can be El I

done in CubeSuites.
The tutorial contains the information on how to effectively
use Cul ite+.

Create New Project B
A new project can b created

Anew project can also be created by reusing the file
canfiguration registered to an existing project

Output 1 x
[EOF]

Drop here to open the project
(" mtgj).

All Messages =
77 Open..[F& Rena.. [F2 Fina. [P Resl [[”Fs Go |IF Buld. |[F7 Builc_ [[FA gnor [[”rﬂ SetD_|FltSicp.. [FllStep._ | ump

5% DISCONNECT

Fig. 21

16 www.ngxtechnologies.com




User Manual: BLUEBOARD-RL78/G12/G13/G14 _30pin W

Step 2: Click on to the Project tab — Create New project.

- [Start]
— -

File Edit View |Project | Build Debug Tool Window Help
@, stare | [} 45, Create New Project... > ‘; g ‘_' R IR ORCONC R W= i.

= & L:‘ ¥ [z Open Project...
Project Tree Favorite Projects 3 _—
@23 Lot ' ite+ [:] |+
rﬂ Set Project as Active Project nend rezding the tutorizl to find out what can be |E
uite+.
8| Close Project contains the information on how to effectively
L uite+.
B Save Project Cirl+Shift+5
% Save Project As... B
ect can be created.
@ Remove from Project Shift+Del ect can alzo be created by reusing the file
n registered to an existing project.

[§3 Save Project and Development Tocls as Package... S

Drop here to oferro

fieCmg), EE 5 £
[£0F]
' All Messages / -
F? Open. |[F2 Rena_ [[F2 Find_. [P Reol [[”Fs Go |[F& Buil. |F7Build. [F gnor.. ”]JFH SetD_ | siep_. [ Sicp_. [t umo..
The dialog box which makes a new project opens. r}f; DISCOMMECT
Fig. 22

Step 3: Select the controller and fill all the fields then click on Create to create new project.

|
Microcontroller: |Z|

Using microcontroller:

&4 (Search microcontroller) Update...
# REF1007D0{24pin) » | | Product Name:R5F 100AD
# R5F10170(24pin) __| | Internal ROM size[KBytes]:48

| Internal RAM size[Bytes]:3072

-
28 RSF100ED(32pin)
M R5F101BD(32pin)

NEC4AnC R AR

Kind of project: Application(CATEKOR) lz‘ |
Project name: RL78_Blinky

Place: Ci\sersiNGX12\Deskiop =] i

Make the project folder

C:\Users\NGX12\Desktop\RL78_Blinky'\RL78_Blinky.mtpj
[] Pass the file compesition of an existing project to the new project
Project to be passed: nput project file to be diverted Browse...

Copy compasition files in the diverted project folder to a new project folder.

I (LT D[ Goreal [ Hee |

Fig. 23

Note: For BlueBoard-RL78/G12 board select R5F102AA (30pin) controller, for BlueBoard-RL78/G14
select RSF104AE (30pin) controller.
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Step 4: To generate the code using code generator, first you need to generate code for clock. To
generate Code for clock double click on clock generator option select the requires settings for pin
assignment, clock setting, on-chip debug settings then click on Generate code option as shown in below
images

'&3 RL78G13_LED_Blinky - CubeSu

File Edit View Project Build Debug Tool Window Help

@ Start | [J ) | 5B B a@@a EWhY @®E" L

X @

Bﬁl Code Generatork_gCode Generator Preview ~ X
':_:J Generate Code ﬁ-- o JF )')

Fin assianment | Clock setting | On-chip debug setiing | Confirmi *
- Pin assignment setting

& Reflect in Pin

Bm RL78G13 LED Blinky (Project)*
R5F100LE (Microcontroller)

e Gene Design Tool)
"4 Clock Generatore

od peratp

1
m

Hol

. Interrupt

v Serial

A/D Converter
Timer

..... @& Watchdog Timer
.. Real-time Clock
v Interval Tirmer

m

When it's decided once, it isnt possible to change it later.
It's necessary to make a project again to change it.
! Clock Output/Buzzer Output —

' DMA Controller -

h Voltage Detector | Pin |

Function | 4
..... A, CATEKOR (Build Tool) < m k
----- ¢ RL78 Simulator (Debug Tool) v tput
<[ 1 el O __ |I

aMlas————_ ! e s i. T o aoaia T _
|IF1 on- [Fa re.. [F2Fin. [Fre. ”]JFE Go |8 Buil. [F7Buil. @ ign_ [[[F2 st [l ste . [Frisie.. [t sump.

553 DISCOMNNECT

Fig. 24

RL78G13_LED_Blinky B
——

File Edit View Project Build Debug Toocl Window Help
st FE QX B0 HSDE
SRS R

Project Tree
2 08

-5 RL78G13 LED Blinky (Project)*
RSF100LE (Microcontroller)

LEE BN 6 s ]

1 X IPererty 'ﬁ,]CodEGenerator“;;{CodeGeneratDrPreuiew - X
“J Generate Code |f; s ow F Gl @ & m 49 ﬁ‘;& ’:

Pin assignment @Owhip debug setting I Confirming reset source I Safety i | |

ﬂ!a Reflectin Pin

j Code Generator (Design Tool) - Operation mode sefting
Qg speed main mode 27 (V)< VDD < 55 1S
Port () High speed main mode 2.4 (V) < VDD £ 5.5 (V)
’ : ;”::;;“pt ©) Low speed main mode 1.8 (V) < VDD < 5.5 (V) |
&' A/D Converter @) Low voltage main mode 1.6 (V) < VDD £ 5.5 (V) 1

.l Timer

t"" Watchdog Timer
-7 Real-time Clock
7 Interval Timer

% Clock Output/Buzzer Qutput || _pzin system clock (MAIN) setting

~EVDO setting

@ 40(v)< EVDD 5.5 ]

@ 180 <EVDD <55 (V)

7 (V) < EVDD <55 (V)
(V)< EVDD <55 (V)

ﬂ Build tool generated files
.87 startup

- High-speed system clock setting

() X1 oscillation FX)

Frequency

Bxdemal clock input fEX

O

o | i

-7 DMA Controller ~
() High-speed OCO {fIH ) High-speed clock M
#,, CATSKOR (Build Tool) —High-speed OCO clock setting
5 RUTB Simltor (Debug Tool) Opersion rae2_
Program Analyzer (Analyze Tool)
| -3 File

(MHz)
(2

Output

2 x

[ e B

Fig. 25
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File Edit View Project Build Debug Teol Window Help
Do BEE X DB 0 B BELBEDN06 64 = [
IRk
Project Tree rx B;I Code Generatorlig r_main.c |E r_cg_it_user.cl 54 r X
A I -
: @2 G ReflectinPin | %8 GenerateCode | % % % F G @& & i
Bm BL78G13 Timer Led (Project - _ } A
% RSE100AD (Microcontroller) — Internal low-speed oscillation clock (fIL) setting
#| Code Generator (Design Taol) Frequency c :)
""" 5 ;:l c::k Generator —RTC and interval timer operation clock setting
..... ol
| Interrupt RTC and interval timer operation clock ‘ 15 fIL) >
Serial ~CPU and peripheral clock setfing
A/D Converter ) E
Tirmer CPU and peripheral clock FCLK) L| 12000 FMx)
Watchdeg Timer
Real-time Clock 8
----- é" Interval Timer | T b
' Clock Output/Buzzer Output =
: DMA Contreller l 2 b
..... &7 Voltage Detector ~ I\ an Hessages/ -
[ |
F1 Open..|[F@ Rena.. [F2 Find.. |{P4 Repla. ”]|F5 Go |IF& Build. [F7Build. |[F8 ignor_ |[|[F8 sevn_ [Fl Step [[F7 Step n [ Jume
13 DISCONNECT

&3 RL78G13_LED_Blinky - Cu

Fig. 26

Fig. 27

File Edit View Project Build Debug Teool Window Help
st B pXxamoc sss LEALEN0669 =)
ST EEF
B;\l Code Generator™® M{ Code Generator Preview - X
5 @ 8 G Reflect in Pin |.Generatesai Lo FAD S T
Bm RL78G13 LED Blinky (Project)* -+ | Fe— |Clut:k wettir Gr-@ Confirming resel source | A
$¥ R5F100LE (Microcontroller) - : i —
% Code Generator (Design Tool) pnCp R Dpet A =S
M Clock Generatorm- ) Unused L
Port ~ RRM function setting
---- - Intérrupt @ Used ) Unused
----- ' Serial - - L
..... W' A/D Converter _ ||| - Security D setting
----- =7 Timer 1 Use Securty 1D
""" & Watchdog Timer Securty ID 00000000000000000000
..... & Real-time Clock
..... W' Interval Timer - Security |D authentication failure setting
""" W' Clock Output/Buzzer Outp () Do not erase flash memory data
..... l DMA Controller @ Eraseflash memory data
..... &' VYoltage Detector
.. A, CATBKOR (Build Tool)
& RL78 Sirmulator (Debug Tool) S
[l;' Program Analyzer (Analyze To il i | 4
4 [l Eila ™ || Output o x
il L | D P —— ] |
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Step 5: Double click on Watchdog Timer; select unused then click on Generate Code as shown in below
image.

&) RL78G132 Timer Led -

*File Edit View Project Build Debug Tool Window Help

B PR g B0 KEE LEHELEINO®O = O
SRk

W o x = r_mainc||§r cg_it userc| Fa4rXx
2 08 EE TR e -
= LS ALJSG13 Timer Led (Project] 1l wiatchdog timer operation setting -

* RSF100AD (Microcontroller)

(6 Unused 3 @ Used
E|--BJ Code Generator (Design Tool) - 252

..... t’ Cleck Generater - Operation in HALT/STOP mede setting
..... i" Port @ Enabled Stopped
""" - Interrupt - Overflow time setting

Serial - —
" A/D Converter E LI E 4369.07 (2™ 16A41L)
I Ti
Watchdeg Timer
----- &' Real-time Clock
----- f Interval Timer

m

m

- Window open period setting
Window open period 100

— Interrupt setting

----- & Clock Output/Buzzer Qutput | - | -
..... &’ DMA Controller 1 Output *x
<1 S v ||\ AliMessages / -
F1 Open_.|F2Rena_. |[F2Find ¥ Replo |[[F& Go |8 Build.. |[F7Build.. |[F& ignor . ||]JF.‘} Set/D_ |l Siep_. [[F77Step in [ Jump ¢
| 53 DISCOMMECT
Fig. 28

Step 6: Generate the code for port and pin which is connected to user LED. On this board, the port is 1
and pin is 6. Double click on port, click on portl, select pin 6 as output and click on generate code as
shown in the below image.

183 RL78613 Timer_Led - CubeSuiter - [KedeGencratcd W - (BN

File Edit View Project Build Debug Tool Window Help
st FEZ X D@ 0o HEE g EE @ ®® B s
SEREE
Project Tree T X = V;\] Code Generator|[2] r_main.c ||§r ca_it_user.c| 4 rx
= ; —
t @8 @ ReflectinPin | = I A N =
=L} RLIBGL3 Timer Led (Project] -
= My Portl BPort? | Portd | Portd | Ports | Porth | Portl2 | Port13 | Portld i
% RSFL00AD (Microcontroller) 2 I o I L I o I o I o | L | - | —
j Code Generator (Design Tool) i - ~ _
-~ \ Generator @ Unused ) In @ out  [] Pullup
| o P11
Interrupt @ Unused @ In @ 0w [C] Pulup =
..... & Serial =|[-P12 )
..... W A/D Converter @ Unused ® In @ Out O] Pullup [ ne
..... & Timer -P13
| )
----- " Watchdog Timer @ Unused ) In ) 0w [C] Pullup [T TTL buffer [ ne
| W' Real-time Clock P14 |
----- q? Interval Timer | . = =
..... W' Clock Output/Buzzer Qutput e © O0ut O Pube B TTL bufer 2 |
| &' DMA Controller gl
..... W Voltage Detector © Unused 0 ln () Ouwt [ Pulup [T TTL buffer [C] Ne |
..... 4, CATEKOR (Build Tool) -F16
..... 5! RL78 E1(Serial) (Debug Tool) ) Unused ) In Pull-up TTL buffer |
|| f\g' Program Analyzer (Analyze Tool) -P17 4
i =-FFie < e | L
LEH
| b S Startup Output o x
=T Cade Generatar -

Fig. 29
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Step 7: Generate the code for Interval timer as shown in the below image.

3 RL78G13 Timer Led - CubeSuite+ - [Code € . . PP R * - L

= |
File Edit View Project Build Debug Tcol Window Help
@ st | D E L X B0 O3S & RN ICICE Y
SEREE
Project Tree rox B;\] CodeGeneratorlig r_main.c”g r_cg_it_user‘cHg regitc| ¥ 4 b X
N 3
8 D 3 _ﬁj Reflect in Pin n_J Generate Code |‘-!-_- b= I ] _5‘" l:\,,[,‘ @ é‘ ?
Em RL78G13 Timer Led (Project A M _ interval fimer TrEErT
3% RSF100AD (Microcontroller) o
p— ') InuS:
% Code Generator (Design Tool) -
_____ t“,‘ Clock Generator — Interval timer value setting
..... gﬂ; Port E Interval value E-
. Isnt?rgupt —~ Interrupt setting
ena Detection of interval signal (INTIT) @
A/D Converter F‘
W Timer Priority Low ) v] U]
Watchdog Timer
Real-time Clock I
e T
[l ock Uutput/Buzzer Qutput |
| l. DMA Controller < 11 L
..... & Voltage Detector |
.4 CATBKOR (Build Tool) . | i |
< = LU} ] » All Messages X =
F1 Open...[F2 Rena_ [[F2Find.. [[F4 Repla-. mJFE Go |[FBEBuild. |F7Build. [FA lonor. ”]JF& Set/D... | Step.. [F7Step in [ Jump ¢
| 5 DISCONMECT

Fig. 30

Step 8: Write the blinky code in the generated code. For blinky code, refer RL78G13_Timer_Led
sample program.

@ RU79G13 Timer Led - CubeSuiter - [rmaind &~ = wmaw - [E= TSN

File Edit View Project Build Debug Tool Window Help

Qoo DEAE X DB 0 @EE  FERALELN0E66M]5= [
EE RS F
Project Tree ax Property|'3’3 Code Generator Er_main.cIilgr_cg_it_user.c||gr_cg_it.c‘ F 4k X
A
5 @ 3 10| 5 | Columns~
[l
am RL78G13 Timer Led (Project - 30 $include "r cg userdefine.h"
o — .
# RSF100AD (Microcontroller) 51
8_::3CodeGenerator(DesignTool) e R R T T
A, CATEKOR (Build Tool) 53 {G;obal variables and functions
2 R 54 HEERAEE AR A EEA IR AR AR A AR A AR AR AR AR I AR AR F R R A AR AR F R AR
e». RL78 El(Serial) (Debug Tool) .
@roramn\\nal er (Analyze Tool) 35 EJ/'* Jtart user code for |g1c1:al. Do not edit comment ge
= V! ¥z 56 EJ/'* End user code. Do not edit comment generated here
<o = 57
81 Startu Sl R R T e P e T TP
Code erat 59 * Functicn Name: main |
- E4r_main.c &0 * Description : This function implements main functiH
(g I ‘eminit.c gl * Arguments : None |
g r_cg_macradriverh EZ * Return Value : Ncne
L= &3 HHER IR AR AR RN A AR AR R R R R o R R Rk kR e o
[ g r_cg_userdefine.h . : N
64 void main (voidl
| A reg cgeh < | m ] 5
E| r_cg_porth |
| EI r_cg_ith EL 2 E
I= pEr=
g r_cg cgo.c = ||\ Al Hegsages/ -

F1 Open.. |[F Rena.. [F2 Find... |[F4 Repla. “]JF& Go | F&Buld. |[F7Build. |[F8 onor. ”:HFH SeyD_. [l Step. |FT7Step I [FRJump

i 55 Line 24 Column  Insert ‘Western European (Windows) r‘)f_] DISCONNECT

Fig. 31
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Step 9: After writing the code save the code as shown in the below image.

-
RL78G13_Timer_Led - CubeSuite+ - [r_main.c] &

R e B

{-]

File Edit View Project Build Debug Tocl Window Help

@sa A X2 0 823 LERLER066

i

& & 5 F7 Saves the specified item(s) to file. (Cirl+5) |

Project Tree

8 @2

»

B[ﬁ RL78G13 Timer Led (Project

4% RSF100AD (Microcontroller)
_,J Code Generator (Design Tool)
4, CATSKOR (Build Tool)

2 RL78 El(Serial) (Debug Tool)

m

2] Property 3‘:4 Code Generat0r|'ﬁ" r_main.c |ﬁ r_cg_it_user.c ﬁ regitc| ¥ 4 B X

£ | = M | Columns~

E|I_,-"" End user code. Do not edit comment generated here .

58 Elkaii*xkii*xkii*xkii*xkii*xkii*xkii*xkii*xkii*xkii*xk
58 * Function Name: m.ain.|

&0 # Description : This functicn implements main functi
g1 # hrguments : None

g2 * Return Value : None

83 R E R AR A A AR A A AR A A AR R R AR R R R R AR R R R R R R R R R R R R o R R R R
64  void main(void)

&5 I%H

86 [ /* Start user code. Do not edit comment generated
&7 | R_IT Start(): E|
&8 while (10U)

89 {

70 : v
‘| m | »

Output 3 x
AHHessages/ -

|| Saves the specified item(s) to file.

59 Line 22 Column Insert Western European (Windows) r}fg DISCONMNECT

Fig. 32

Step 10: To build and download the code follow the steps in section 3.2.
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5.0 Schematic & Board Layout

5.1 Schematic

This manual will be periodically updated, but for the latest documentations please check our website for
the latest documents. The Board schematic and sample code are available after the product has been
registered on our website.

5.2 Board layout
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Fig. 33
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6.0 CHANGE HISTORY
6.1 Change History

Rev Changes Date (dd/mm/yy)
1.0 | Initial release of the manual | 28/05/2012 Veeresh Tumbaragi

7.0 REFERENCES

In addition to this document, the following references are included on the NGX BLUEBOARD-
RL78/G12/G13/G14_30pin product and can also be downloaded from www.ngxtechnologies.com:

® NGX BLUEBOARD-RL78/G12/G13/G14 30pin schematic for the Development
board.

Additional references include:

= Information on development tool being used:
- CubeSuite+, http://sg.renesas.com/products/tools/ide/ide cubesuite plus/

About this document:

Revision History

Version: V1.0 author: Veeresh Tumbaragi
Company Terms & Conditions

Legal

NGX Technologies Pvt. Ltd. provides the enclosed product(s) under the following conditions:

This evaluation board/kit is intended for wuse for ENGINEERING DEVELOPMENT,
DEMONSTRATION, and EDUCATION OR EVALUATION PURPOSES ONLY and is not considered
by NGX Technologies Pvt. Ltd to be a finished end-product fit for general consumer use. Persons
handling the product(s) must have electronics training and observe good engineering practice standards.
As such, the goods being provided are not intended to be complete in terms of required design-,
marketing-, and/or manufacturing-related protective considerations, including product safety and
environmental measures typically found in end products that incorporate such semiconductor
components or circuit boards. This evaluation board/kit does not fall within the scope of the European
Union directives regarding electromagnetic compatibility, restricted substances (RoHS), recycling
(WEEE), FCC, CE or UL and therefore may not meet the technical requirements of these directives or
other related directives.

The user assumes all responsibility and liability for proper and safe handling of the goods. Further, the
user indemnifies NGX Technologies from all claims arising from the handling or use of the goods. Due
to the open construction of the product, it is the user’s responsibility to take any and all appropriate
precautions with regard to electrostatic discharge.
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EXCEPT TO THE EXTENT OF THE INDEMNITY SET FORTH ABOVE, NEITHER PARTY
SHALL BE LIABLE TO THE OTHER FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES.

NGX Technologies currently deals with a variety of customers for products, and therefore our
arrangement with the user is not exclusive. NGX Technologies assumes no liability for applications
assistance, customer product design, software performance, or infringement of patents or services
described herein.

Please read the User’s Guide and, specifically, the Warnings and Restrictions notice in the User’s Guide
prior to handling the product. This notice contains important safety information about temperatures and
voltages.

No license is granted under any patent right or other intellectual property right of NGX Technologies
covering or relating to any machine, process, or combination in which such NGX Technologies products
or services might be or are used.

Disclaimers

Information in this document is believed to be reliable and accurate. However, NGX Technologies does
not give any representations or warranties, expressed or implied, as to the completeness or accuracy of
such information and shall have no liability for the consequences of use of such information.

NGX Technologies reserves the right to make changes to information published in this document, at any
time and without notice, including without limitation specifications and product descriptions. This
document replaces and supersedes all information supplied prior to the publication hereof.

Trademarks

All referenced trademarks, product names, brands and service names are the property of their respective
owners.
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