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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-RX62N-H; a cost effective evaluation platform for
RENESAS’s RX62N 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-RX62N-H features and hardware
verification.

For BB-RX62N-H quick start guide: Click here.
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2.0 BB-RX62N- H BOARD 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

A 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 VV1.02.00 or above.

Step 1: Open the CubeSuite+ setup

‘@C_)v | . = Renesa_CubeSuite+ ~ latest

- [ﬂ_]]l Search latest

Organize - Dpen Burn  Mew folder

-
. — Mame “
- Favorites

= -~ 0 @&

| Date modified | Type

4 Downloads

1| Recent Places

B Desktop

- Libraries

& Ashwin

8 Computer

&h Network

18 ASHWIN-PC
DEEPAK
MARTIM
MAGARAIPC
MNGX12-PC
NGX13-PC
MNGX14-PC
MNGX15-PC
PARAN-PC
RAVI-VM
& ymaypc |4

« . =| CubeSuitePlus_Package_W10200.exe Dat

B B

=

E E B B {8 B B

Application

B Deskiop B CubesuitePlus_Package 310200 exe

'5' Run as administrator
Troubleshoot compatibility
7-Zip

¥ Select Left File for Compare

¥ TortoiseSYN

B Add to archive. ..
B Add to "CubeSuitePlus_Package_V10200.rar™
B Compress and email...
B Compress to "CubeSuitePlus_Package_V10200.rar” and emai
B Extract files...
B Extract Here
B Extract to CubeSuitePlus_Package_V10200Y
B Open with WinRAR

Pin to Taskbar

Pin to Start Menu

Restore previous versions

Send to

Cut

Copy
Paste

Create shortout

Fig. 2
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Step 2: Click on Run

Open File - Security Warning ﬂ

Do you want to run this file?
@ Mame: ...Suite +Yatest\CubeSuitePlus_Package_V10200.exe
Fublisher: Renesas Electronics Corporation

Type: Application
From: F:\Technical'\Renesas_cubesuite +\Renesa_Cubes...

¥ Abways ask before opening this fils

potentially ham your computer. Only run software from publishers

|\§J While files from the Intemet can be useful, this file type can
you trust. What's the rsk?

Fig. 3

Step 3: Click on Begin CubeSuite+ Setup

/@ the Renesas Electronics microcontroller development tools installer - Readme First o =] |
Japanese I
@) CubeSuite+
Readme first

Thank vou for purchasing CubeSuite+.

‘The tollowing document provides information about CubeSuite+ development tool components. This inchides summaries and
operating precautions.

Please read this document before using CubeSuite+.

Read me first

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

» Microsoft WET Framework 3.3 SP1 and Microsoft Visual C++ 2008 SP1 runtime libraries are required to mun

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

Fig. 4
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Step 4: Click on Next

(Note)

‘#, Renesas Electronics Microcontroller Development Tools Installer - step 1/8

Welcome to the Renesas Electronics Microcontroller development tools setup program.

CubeSuite+ W1.02.00 [12 Apr 2012]
= 2010, 2012 Renesas Blectronics Corporation

Please end all Windows programs before executing this setup program.

& CubeSuite+

_coed |

Fig. 5

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

‘% Installer - step 2/8 [Software License Agreement]

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

EUIJESLI":E"‘ SOFTWARE LICENSE AGREEMENT il
()

4

L

THIS SOFTWARE LICENSE AGREEMENT, made and entered into
by and between Renesas Electronics Corporation, a Japanese
comparation having its principal place of business at 2-6-2, Ote-
machi, Chiyodadeu, Tokyo 100-0004, Japan ("LICENSOR") and the
Customer ("LICENSEE™) with the following terms and conditions
about the provided software program (" Licensed Program™).

SECTION 1.(LICEMSE)

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

rights and licenses relating to the Licensed Program, LICENSOR

grants to LICENSEE non-exclusive and non4ransferable rights
relating to the Licensed Program set forth in follows: ;I

Do you accept to the end user license agreement ?

™ Do not accept

& CubeSuite+

oot [(e)] oo

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+ <ok [(hed>) |

Step 7: Click Next

Cancel
Fig. 7
7 Installer - step 5/8 [License Registration] x|
b
@

® CubeSuite+

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

License Manager...

You can also register a license key after installation.

@ CubeSuite+ <Back [ Next> J

Fig. 8
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Step 8: Click Next

W 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 RLY2 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+

cocs_|

Fig. 9

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

‘W Installer - step 7/8 [Installation Execution] il
Install Status:
Cube Suite+ V1.02.00: Installing. . ]
(i
| Abort Installations I
@ CUbESUitE"‘ < Back | [ext = | Cancel |

Fig. 10
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Step 10: Click Next
W, Installer - step 7/8 [Installation Execution] ﬂ
Install Status:
Renesas Hash Programmer ¥1.03.07:Installing. .. Ingtallation completed successfully. ;I
Integrated Help V1.02.00: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.
USB Driver for VB50 MINICUBE W1.10.01:Installing... Installation 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] x|

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+ ook [ d] | el |

Fig. 12
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2.3 Configuration of E1 Emulator

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

Hn,;H}“"

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 RX E1(JTAG) as shown in below image.

- -
] NGX_RXSZN_lODPin-— CubeSuite+ - [Project Tree] S8 u e — [ = EI‘ g_
File Edit View Project Build Debug Tocel Window Help
@ ostart G O X Ba @0 & ME R UHE @Y @
S EEE
Project Tree Rl |75 property | =] NGX_RX62N_100Pin.c | - X
5 (] 3 Sj ﬁ - ™ ™ | Columns~
| BLﬁ NGX RX62N 100Pin (Project)” = |l 15 void StartMIU2_Z(veoid); '?'l
; % RSF562MEBxFP (Microcontroller) 20 void StopMIU2_2 (void):
. A, CC-RX (Build Tool) 21 'J:gigne?; int. counter;
é}\w . 7o II ni{wvoid)
D Program Anal Using Debug Teol  » b | El
-3 File RXE20UTAG) kT, SCRCR.LONG = (unsigne
[]---ﬂ Build tool generated Tiles RY Simulator
----- & dbsct.c S=7 =wRT0.DDR.BYTE = Oxff;
----- & intprg.c 28 PORTN.DR.BIT.B5 = 1;
..... £ NGX_RX62N_100Pin.c 2g
_____ & resetprg.c a0 InitMTUZ 2(); -
----- ‘ﬂ shrk.c D ‘| 1 J »
----- ‘ﬂ vecttbl.c Output o ox
""" .J iodefine.h ~ || ===-=--- Build ended(Error:0, Warning:0) ----——(J -~
----- .'J shrk.h ======—==== Ended(Success:1l Drojects, Failed:0 -
""" .J‘ stacksct.h = ||\ All Messa... l,{ *Rapid BLI'I|d/< *Build Tool A*Debug Tool/ 5

F1 Ope..| [F@ Ren...|[F2 Find_ |4 Rep ..||]|F5 Go |[F8 Buil. |[F7Buil. |[F& igno_|[|F8 sev |l sic [T ste. [ ump

i1 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

-
@3 NGX_RX62N_100Pin - CubeSuite+ - [Project Tree]

R N . T L

File Edit View Project Build Debug Tool Window Help —
Bson |[FHS X DBE[0 AL E © BEA B EG B sz [
SFREF

PoicctTee 1 x | e e - x
2 © 83 £ RXE1(TAG) Property BE
B[E NGX RX62N 100Pin (Project)* Size of DataFlash memory[KBytes] 32 -

3% RSF562NEBAFP (Microcontroller) &l Clock
; p Main clock source EXTAL —
-, CC-RX (Build Tool
I ; { ) Main clock frequency[MHz] 12.0000
N Program Anal Using Debug Tool - él;rnw'nf;;ls:mthe clock source on writing interr No
e[ File Property Emulator serial No. E1: 115009664 -
i -F0 Build tool me Ties B Connection with Target Board
‘ﬂ dbsct.c Power target from the emulator (MAX 200m4) Yes
tﬂ intprg.c Supply voltage 33V |
f & NGX_RX62N_100Pin.c :ICTHELPkt‘MrH method 1;56
‘ﬂ resetprg.c AG clock]MHz] :
‘ﬂ cbricc Bl Flash
5 Input Mode of ID code Specify the |D code as a 32-digit hexadecimal
.J vecttbl.c ID code [Fe<] _FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF g
J iodefineh Power target from the emulator (MAX 200mA)
""" U sbrich Select whether or not to supply power from the emulator.
R stacksct.h
0] typedefineh
U vecth Connect Settings ."{ Debug Tool Settings /{ Download File Settings /( Hook Transaction Settings / -
Output 1 x

Fig.15

Note: Target Board can be powered through Emulator or USB. When you powered the board through
Emulator make sure that the USB is not connected. When you powered the board through USB select
the Power target from emulator property value as No.
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3.0 BB-RX62N- H BOARD Programming

3.1 Programming options

BB-RX62N- H BOARD can be programmed using the
» USB bootloader
» Emulator (E1 Emulator) with CubeSuite+
» E1 Emulator with Renesas Flash Programmer
For programming using E1 Emulator with Renesas Flash Programmer, refer
Renesas Flash Programmer user manual

3.1.1 USB bootloader

The Bootloader enables the user to manage the erasing & programming of the RX62N FLASH memory,
and the execution of any downloaded application.

This is achieved by a basic 5 option menu that can be viewed in a terminal emulator program, such as
HyperTerminal.

The USB Function peripheral is used and is configured as CDC Class, thus making the USB Function
peripheral appear as a COM port on a PC.

**Please note that you will have to provide the CDC inf file for the PC, the first time the application is
run.**

** This is provided in the source code at the following location
..\USB_Bootloader\USB_Bootloader\Host\Driver\ **

The basic operation of the Bootloader is detailed by the flow diagram in below figure.

-

Power(dn Reset _\"

Initialise the USB peripheral.

Initialize the MTU peripheral

Start MTU

time = s

™

Is User App
programmed o
Devace?

VBUS interrupt?

[USH cable ottached?”

' RuuL'sul.\pp.) 4 while(1); i
N N

Character detected

from Host PC?

( Display Bootleader Menu. )

Fig.16
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3.1.2 Flashing the board using USB

First load the Bootloader program using Emulator, Set the Boot mode select switch (J3) to 1100, If a
USB cable is connected to the RSK within 5 seconds of Power-On, the RX62N will enumerate with the
PC, configure the USB Function peripheral as a CDC Class device and then wait for a character to be
received on the USB Com port.

Open the hyper terminal as shown in the below image.

: J ook Exprass
(et (SR WSBIGREG 8 ™ omote assistance

| (=) Windows Media Player

1@ B Windows ovieaker

Aipacatil bk W gl @ st Magk
enten £ R

BiCdsese JAuCBAE

@ [5tard | T BOSRM Jatest pof - A... | T _Evaibo... | 9] m_T =] | 552 um_Template1 doc ... | & 1eor | e

Fig.17

A ‘Connect To” window opens where you have to select the COM port. In this example it is COM27.
Click OK. A ‘COM27 Properties’ window appears. Set the values as shown below. Click OK.

Note: Please check for your machines COM port number. The COM port number can be different.

r 1 [ ™
Connect To m COMZ7 Properties (L2 [t
- Port Settings
M RX52N_BootLoader
Enter details for the phone number that you want to dial:
jon: | United States (1)
Countyfegon: | 22 2208 = S
Area code: 0
Phone number:
Connect using: COM27) v]
ot
(CE)
L —
Cancel
(€] O Lo o
Fig. 18 Fig. 19
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Hyper Terminal window opens, press any key to display boot menu, when this is received it will display
the menu as shown in below figure.

_ioix]
Eile Edit Vew Call Transfer Help
Dl 2|3] DlE] @

RK62N Bootloader Main Menu v1.0

1...... Blank Check User Area

2. Erase User Area

S Erase User Block

[ Program Flash via KModem Download
5...... Start User Program

s

Connected 00:00:05 Auta detect 2400 8-N-1 ‘SCROLL CAPS  JNUM  [Capture  |Print echo

Fig. 20

3.1.2.1 Menu Explanation

1..... Blank Check User Area
Reports back the status of the User Area

2..... Erase User Area
Erases the entire User Area

K Erase User Block
Allows the User to erase a specific block

4..... Program Flash via XModem Download
Transfer the binary image file of the User Application to the RX62N and program the FLASH memory.

SN Start User Program

Allows the User to start execution of the User Application, if code is detected in the User Area

3.1.2.2 Transferring a file in Hyperterminal via XModem Protocol

For Bootloader menu options 1, 2, 3 & 5, the User only need to enter data via the keyboard responses.
Bootloader menu option 4 requires data from the keyboard and then for data to be transmitted via the
XModem protocol.

15 www.ngxtechnologies.com
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 TECHNOLOGIES
When using Hyperterminal, this is achieved by the Transfer menu option.
-1/ x|
File Edit Wew Call Transfer Help
D/ »|3| o
=

>
Blank checking user area...
User area is BLANK

RKE6Z2N Bootloader Main Menu v1.0

1...... Blank Check User Area

2...... Erase User Area

3. Erase User Block

bo.o.... Program Flash via KModem Download
S...... Start User Program

>

Enter Flash memory base address as a 32-bit hex value e.g. AABBCCDD
>H* 138000

Program Flash (Y/N)7y

gtart RHodem download. ..

Connected 01:56:08 |auto detect 2400811 SCROLL  [CAPS  [uuM  [Capture  [Print echo

B

Fig. 21

When Option 4 is entered, the User will be prompted to enter the address to program code to, followed
by a prompt to confirm the programming process.

“ g RX6ZN_BootLoader - HyperTerminal i ] B
File Edit Wiew Call | Transfer Help

D— |I# |@ |$ |_[ Send File... |

Receive File...

Capture Text. ..
Send Text File...

Capkure to Prinker

Fig. 22

When “Start XModem Download...” is displayed, select “Send File” from the “Transfer” menu option

(BT 2| x|

Folder: C:\workhR=E00MRR_EZ2HHE W ProjectsUSE_Bootloader!

Filenarne:
ILI SB_BootloaderT eztCodeDebughT estCode. bin Erowse... |
Pratacal:
IKmndem j

| Send I LCloze | Cancel |

Fig. 23
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From the “Send File” dialogue, select “XModem™ from the “Protocol” list box and then “Browse” to the
required file.

Note that this file has to be a binary file. Please see section 4.3 and 4.4 for details.

After pressing “Send” the progress dialogue is displayed.

Xmodem file send for RX62N_BootLoader

Sending: IE:HWDrkHFEKEDDHFEK_EEN YHEWProjectshUSE_Bootloadert TestCodehDe

Packet: I Errar checking: IEHC
Retries: IEI Taotal refries: IEI

Lagt errar; I

File: | [OK of 3K

Elapzed: I Hemaining:l Thru:uughput:l
Cancel I cps/bpz |

Fig. 24

When complete, the Bootloader will report back the status of the FLASH programming process.

>

Enter Flash memory base address as a 32-bit hex value e.g. ARBBCCDD
>H* FT88000

Program Flash (Y/N)}7?y

Start XModem download. ..

588880ownload OK

N K

|conrected 02:20:58 |auto detect  [2400 8-h-1 SCROLL  [CAPS  [NUM  [Capture  [Print echo

Fig. 25

Press any key on the Keyboard to display the Bootloader menu.
It is now possible to execute the new code using option 5.
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3.2 Programming the board using Emulator

Note: To programming the board using E1 Emulator, set the Boot Mode Selection Switch (J3) to
“0000”.

Step 1: Build the workspace as shown in below image

Step 2: After configuring the Emulator (E1 Emulator) connect the Debug tool(E1 Emulator) to the

File Edit View Project | Build| Debug Tocl Window Help

S RXELOTAG) ([

- Fl) Build tool ¢
& dbsct.c 2
‘El intprg.c Ty B
5| NGX_Rx621
Q resetprg.c a
B sbike | Ty B

St

Clean NGX_RX62N_100Pin
Update Dependencies of NGX_RX62N_100Pin

B
5
&) Rebuild NGX_RX62N_L00Pin
3
=

top Build
uild Mode Settings...

Batch Build...

uild Option List

Ctrl+F7

@ st | (3 @ 2L Build Project__D 7w & T TORCECE RN
2 E’g QSJ \@ @ Rebuild Project Shift+F7
ProjectTree & Clean Project W\ T x
: @8 Rapid Build umns~
m ¥ Update Dependencies 2 (woid) ; -
.3 RSF562NBBXFP| )| Build NGX_RX62N_100Pin ;,zii] ;

ISCECR.LONG = (unsigned long)0x00020100; H

Q vectthl.c

El icdefine.h
b shrkh
El stacksct.h
E typedefine.h
b vecth

while (1):

mn

b

3

x

—————— Build ended(Error:0, Warning:0) —-----|
Failed:0 Drojects) (25 May 2012 -

Ended (Su

ss:1 Projects,

-

AIIMegﬂges/{ *Rapid Build /( *Build Tool K *Debug Tool /

Fig. 26

workspace as shown in below image.

File Edit View Project Buildfl Debug JTool Window Help

@, Start | [J @ ‘_' X E Download @ ‘_' AN e == E
& f Build & Download F6 |
Project Tree R Gonnect to Debug Tool > Jinc | .
- 8 == Hot Plug-in e
A
=/ f5 NGX RX62M _100Pin (pr| 1 UPload - roid) -
48 RSFS52NEBXFP (Micrd J| Disconnect from Debug Tool i
A, CC-RX (Build Tool) | - cers
S5 RK EL(TAG) (Debug 1'% 5P GHALEES
=] Program Analyzer (Ar] 'E' Go F5
E‘m File ™) Ignore Break and Go F& CR.LONG = (unsigned long)0x00020100;
ﬂ Build tool generat|
& dbsct.c 2 Step In FIL | Byre = oxess
‘EI intprg.c L= Step Over F10 BIT.B5 = 1:
‘a NGX_RX62N_100P 2= Return Out Shift+F11
& resetprg.c 2k
& sbrkc ¥y| CPU Reset Cri+F5 | 2002
‘a vectthl.c "'n Restart
1| iodefine.h I
-] sbrich a5 ‘ -
-] stacksct.h < | 1 b
Q typedefineh 0
1 x
El vect.h it .
—————— Build ended{Error:0, Warning:0) -—--—— -
| =—————— Ended(Success:1 Projects, Failed:0 Projects) (25 May 2012 «
All Messayesx *Rapid Build A *Build Tool A *Debug Tool / -

Fig. 27
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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.

File Edit View Project Build | Debug| Tool Window Help
" Download > |@ ':

&, start | [J Gl

@ Program Analyzer (Ar] 'é_l Go

R0l .BYTE = Oxff;

F10 BIT.BS> = 1;
Shift+F11
' 20):

Ctrl+F5 | 2():

&S g A ) Build & Download F6
Project Tree =3 Connect to Debug Tool =
% @ 3 =3 HotPlug-in =
o
- 7% NGX RX62N 100Pin (pr| 1 UPload.. void)
% RSF562MNEBAFP (Micr DX,J Disconnect from Debug Tool Shift+F6 cid);
4, CC-R¥ (Build Tool) 3 = ter;
< RX ELUTAG) (Debug 1'% 5P Shift+F5

F& [ECR.LONG = (un=signed long)0x00020100; H

gm File @ Ignore Break and Go
e ﬂ Build tool generat|
..... ‘ﬂ dbsct.c &= Stepln
..... €| intprg.c =| Step Over
..... €| NGX_R¥62N_100P &3 Return Out
‘ﬂ resetprg.c
‘.ﬂ chrk.c M9 CPU Reset
..... €] vecttbl.c Y Restart
..... ilJ iodefine.h 34
..... ] sbri.h :
..... | stackscth all
..... uJ typedefine.h Output
..... tlJ wect.h
[Z0F]

Stopped by user operation.|

All HessagesA *Rapid Build /{ *Build Tool /{ *Debug Tool /

Fig. 28

4.0 BB-RX62N- H BOARD 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 NGX_RX62N_100pin_blinky.mtpj.

Kop | | <« NGXRXGZN_100Pin (Cubssuite+) » NGX_RX62N_L00Pin » v [ 43 [I| Search NGX_RX62N_100Pin o
i — _o—
Organize &3 Open in CubeSuite+ » Burm Mew felder B 0 @
i Favorites
Bl Desktop {
» Dernfiees DefaultBuil dbsct hwsetup intprg iodefine  lowll.sre lowsre
=] Recent Places d
& Libraries &)
& Homegrou lowsre  NGXRX62  NGXRX62 | NGXRX6Z | NGXRY6Z  resetprg sbrk
greup L N_100Pin  N_100PinK | N_100Pin | N _100Pin.N
akarla.mtu G 2.mtud
% Computer
&, os(c)
a New Velume (F:)
i Hew Voums (G} sbrk stacksct  typedefine vect vecttbl
e Remnovable Disk (Hs)
(a Microsoft Dffice Click-to
) NGX_R¥62N_100Pin Date modified: 25-05-2012 18:22 Date created: 25-05-2012 14:06
TP File Size: 235 KB

Fig. 29
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3. This launches the IDE

File Edit View Project Build Debug Tocl Window Help

@t [ DEL X B9 B8 8 BE L AN ®6 6" 5= [
SRSk
FEETE 2% |5 nex_Roe2N_100Pin.c | - x
: 9 3 A0 | #) ~ ¥ | Columns~
o- [B NGX RX62N 100Pin (Project)* 18 =
# RSF562MEBxFP (Microcontreller) 17
4, CC-RX (Build Tool) 18 void InitMTU2 2 (void):
& RX EL(JTAG) (Debug Teol) 19 vold StartMIUZ 2 (veid):

'\

1 Program Analyzer (Analyze Tool)

20 void StopMIU2_2Z (void):

£

20

H m File 21 '.J::s.iigne; int,. counter;
ZZ void main (void)
..... €| dbsct.c 23| @t
----- ] intprg.c 24
----- t‘EI MNGX_RX62N_100Pin.c 25 SYSTEM.SCECR.LONG = (un=signed long)0x000
..... &| resetprg.c 28
..... & sbri.c 27 PORTO0.DDR.BYTE = Oxff;
_____ & vecttblc 28 PCRT0.DR.BIT.B5 = 1:
..... 1] iodefine.h 22 e
..... b| sbrih < m
----- EI stacksct.h Output
----- EI typedefine.h Zor
..... vect.h

10| X

All Messages /

1

llF? Open...[F2 Rena.. [F2 Find. [P Repla. ”]JF& Go |8 Build. |[F7Build. [[F lgnor - ”]JF& SetD... |l Step_. |F12Step In |t Jump ¢

25 Line

1 Column

Insert

Western European (Windows) ;‘xu DISCOMNMNECT

Fig. 30

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

4.2 Creating sample blinky project in CubeSuite+

Follow the below steps, for creating blinky project:

Step 1: Open the CubeSuite+ IDE.

CubeSuite+ - [
iy

File Edit View Project Build Debug Tool Windew Help

[ co |

[ co

Create New Project B

Boat B EXxBa@Boc s LEREALEIN GGG = B
FEsea
Project Tree 2 x ‘@7&“‘ - x
¢ @8 Learn About CubeSuite+ [3 =
‘wie recommend reading the tutorial to find out what can be El I
done in CubeSuit

The tutorial contains the information on how to effectively
use Cul e+

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

Dr et cpnthe pfct
He Output

[20F]

All Messages

F? Open_ [ Rena . |F Find. [P Repl. [[”Fs Go [ Build.. [F7 guila.. [Ff gnor [[”rﬂ set.[Fistep.. [t step.. [Fump

5% DISCONNECT

Fig. 31
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Step 2: Click on to the Project tab — Create New project.

(&3 Cubesuite+ - [Sta
e

File Edit View |Project | Build Debug Toocl Window Help
@ Start M Create New Project... _> |3 @ " E‘ J‘-‘ My |\§| Qp{. -|_>_n N‘& G=
E =

=1 Lﬁ':._‘ 4 @ Open Project...
Project Tree Favorite Projects 3 _—
&
;2 @8 tes ' ite+ B =
r‘_:ﬁ Set Project as Active Project nend reading the tutorial to find out what can be |i|
uite+.
-g Close Project contzins the information on how to effectively
I uite+.
B SaveProject Ctrl+Shift+S
';E;c"j Save Project As... E]
ect can be created
@ Remove from Project Shift+Del ect can also be created by reusing the file
n registered to an existing project
[ Save Project and Development Tools as Package... 2
Drop here to operrmepropeos
file (* mtpi). Output 1 x
[EOF]

| Alessages / -

F1 Open.. ||FE Rena._. ||F5‘ Find.. ||F‘l Repl... |_[”F5 Go ”FE Build... ||F"|' Build... ||FH lgnor... |_[”F5‘ Set/D “qﬂ Step_.. |P:T|' Step... ”(?E-.un‘p.

The dialog box which makes a new project opens. g)f_] DISCOMMECT

Fig. 32

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

e I ==
Microcontroller: @ lz‘

Using microcontroller:

5 (Search microcontroller) Update...

"9 R5F562NaAFB(144pin) + | [ Product Name:R5F562N8BxFP
. i On-chip ROM size[KBytes].512
# R o) On-chip RAM size[Bytes]:33304
{145pin) Additional Information:Package=PLQPO100KB-A
4 RSF562MBBXBG(176pin)

RAERE2LARCE By 144r

(- % RXE2T

o di owean

Kind of project: Application(CC-R (=]
ErEsinens RXEZN_LED_Blinky 1

Flace: G:\Datasheets\Renesas_documents lz‘

G:\Datast \Renesas_de

\RX62N_LED_Blinky\RX62N_LED_Blinky mipj

[ Pass the file composition of an existing project to the new project

Project to be passed: nput project file to be diverted Browse...

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

C o D) [ coen ][
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Step 4: The following window opens, double click on RX62N_LED_Blinky.c file then write the blinky
code. For blinky code refer BB-RX62N_100pin_blinky sample program.

File Edit View Project Build Debug Teool Window Help
Bt B, ¥ B9 AL g E@E @ @® o = o
S5 EEF
Project Tree % |= = rxg2N_LED_Blinky.c | - x
Q @ 3 33 ﬁj e | Columns~
Em RX62M LED Blinky (Project] - (18 #ifdef _ cplusplus S
ﬁ R5F562MNEBxFP (Microcontr 13 F[Elextern "C" {
4‘ CC-RX (Build Tool) 20 T-.?Di-"_‘l abort (void)
& R¥ Simulator (Debug Toel) 2l )
) 22 $endif
& Program Analyzer (Analyze 23
3 Z4 void main (void)
dbsct.c 25 @4
intprg.c 26
resetprg.c a7 }
RX62N_LED_Blinky.c 28
sbrk.c |l 22 #ifdef _ cplusplus
(EI vecttblc 30 void abort (void) ~
..... i] iodefine.h Sl ,
..... ] shrich -
4 n | 3 Output 3 x
{lF? open.. [F2 Renc. |Fa Find.. [F¥ Repla. ”]|F5 Go |8 Build. |F7Build. | F&1onor ”]|FE Set/D_ | Step_ |7 Step In iR Jump_.
17 Line 17 Column  Insert ‘Western European (Windows) ﬁijISCONNECI'

Fig. 34

Step 5: After writing the code save the code as shown in the below image

RX62M_LED_Blinky -

File Edit View Project Build Debug Tool Window Help
@-%Sta" ooy 9 o &%Qﬁ* i@@iﬁ%"‘ﬁldldu_[}u“l o= 4|
1 51 ) - Saves the specified item(s) to file. (Ctrl+5) |
Project Tres B X |5 Rx62N_LED_Blinky.c* | Tx
5 @ 3 B0 B3 | = | Columns~
B...Eﬁ RX62M LED Blinky (Project) = ([ 7 =/* -
; * R5F562MEBxFP (Microcontr B @f* HOTE:THIS I5 A TYPICAL EXAMPLE.
A, CC-RX (Build Tool) g E/=
,,&RXSimulatortDebugToolj 12 El_fic*iv*:lk*&****i—****i*ik*&**k*i—**k*i****i*ik*i****i—****i*:H
.l‘];l i
ﬂip-rogramhnalyzer(hnalyze : 12 #include "iodefine.h"™
=13 File =l 13 $#include "wvect.h"
..... | dbsct.c 1a
----- & intprg.c 15
----- ‘E resetprg.c 18 vold InitMIUZ 2 (wvoid):
..... l:g R¥62N_LED_Blinky.c* 17 void StartMIU2 2 (veoid):
_____ :EI sbrk.c — |l 18 void StopMIU2 2 (void):
_____ ‘EIV ttbl.c 159 unsigned int counter; .
. . 20 void main (void)
----- Q icdefine.h < m | -
..... ] sbrich -
' 1 | b Output a3 x
F1 Open_.. ||FE' Fena._. ||F3' Find.. ||Fl'l' Hepla...”“FE Go ||FE Build... ||F"|' Build . ”Fﬂ Ignor_.. ”:”FS' SetiD_. ”qﬂ Step_. |F‘T|' Step In |P:?E.lump_..
Saves the specified item(s) to file. 29 Line 15 Column  Insert Western European (Windows) i)(u DISCONMNECT
Fig. 35
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Step 6: To select the debug tool right click on Debug Tool option and select RX EL(JTAG) as shown in
the below image

[ T —_ - - - - - y
RX62N_LED_Blinky - CubeSuite+ - [Project Tree] - - - = B S
File Edit View Project Build Debug Tocl Window Help

@t |[BEG X BDEO | HE A Az RN NOICICR NS “l

=
S @R
Project Tree 4 x ERXEZN_LED_BIinky.c‘| -
t @2 80 |83 | &) ~ e | Columns:
=-|f RX62M LED Blinky (Projectt  » || 7 =/~ =

#RspsﬁzNngFp (Microcontre B E/* NOTE:THIS IS A TYPICAL EXAMPLE.

s @/*
Efkiiixkiidxkiidxkiiixkiiixkiidxkiidxkiiixkiiixkiidxkiid:H

?RX El[JTAst e

RX E20(JTAG)
RX Simulator
void InitMTUZ_Z (void):
Q RX62N_LED_Blinky.c* 17 void StartMTUZ_2Z (void); I
Q sbrk.c — |l 1B void StopMTIU2_2 (void):
‘gvecﬂhh: 19 unsigned int counter; |
. ) 20 void main(void) M | |
EI iodefine.h D < — | \
] sbrkh -
< [ | b Qutput ax
F1 Open_|[F2 Rena_|[F2Find_ [Pt Repla |[[FS G0 |[F& Buitd. |[F7Buitd. [[F lonor |[[F2 seu_[FStep |2 Step In R Jump
Uses ITAG connected E1 as the debug tool. g._-| DISCOMMECT
Fig. 36

Step 7: Right click on Debug Tool go to Property and select the property value as shown in the below
image

@3 RX62N_LED Blinky - CubeSuiter - [Project Tmm':@éu

File Edit View Project Build Debug Tool Window Help
Wt |[BE X BB 0 RS R LEB SERN®8 6N 5=
SERE R
Project Tree KBS | (= rx62N_LED_Blinky.c [E5f Property | - X
: @ 83 S5 RX E1JTAG) Propetty BE
= [ﬁ RX62N LED Blinky (Proj B Internal ROMRAM =
ﬁ RSF562NEBFP (Microcontrolle Size of internal ROM[KBytes 512
Size of internal RAMIKE; 56
Size of DataFlash memo r'[KE.t= 32 I
o Using Debug Tocl  » S
ik kource <SR
5 ﬂ' File Property requency[MHz] £12.00003 |
‘;’:I dbsct.c Iliaw changing of the clock source on writing Mo
t;:;' intprg.c = Connection with Emulator (]
& resetprg.c Emulater serial No.
.&-| RX62N_LED_Blinky.c* = Connection with Target Board
& sbrke Power target from the emulator (MAX 200mAKYes ]
N Supply »
B
é vecttbl.c Communications method JTAG
el fodefineh JTAG clockMHz] 165 i
A sbrich
EI stackscth Power target from the emulator.(MAX 200mA)
N Select whether or not to supply power from the emulator.
EI typedefine.h
EI vect.h

Connect Settings ( Debug Tool Settings ,{ Download File Settings ,{HoukTransact'mnSett’l.../ ¥
| 1 | v ||Output n X
F1 Open.. ”FE Rena... HFE\‘ Find.. ”F‘\‘ Repla.. [HJFE Go ”FE Build... ”F'l Build... HFE‘ Ignere. .”]JFH Set/D_. ”‘lﬂ Step.. ”"'ﬁ' Step In ”(E‘un'p to.. l

Displays Properties panel. g)§_1 DISCOMNMECT

Fig. 37
Note: Target Board can be powered through Emulator or USB. When you powered the board through
Emulator make sure that the USB is not connected. When you powered the board through USB select
the Power target from emulator property value as No.

Step 8: To build and download, follow the steps in section 3.2.
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4.3 Creating Bin File

For creating bin file follow the below steps:

Step 1: Right click on Build Tool option, click on property as shown in below image.

r h
NGX_RX62N_100Pin_blinky - CubeSuite+ - [Project Tree] - el )
File Edit View Project Build Debug Tool Window Help
Boor B _EXB@moc mss EREALADO6 6 [
S8 PSR
IProperty =] nGx_Ry62N_100Pin.C | - X
A
2 @ 3 80 [ #0) | = ~ wy | Columns-
% NGX RX62M_100Pin blinky (Proje » (| 12 wvoid StarcMIU2 2 (veid): =
- BBuklltlicrocontroller) | 20 void StopMTU2_2 (void):
cc.m((gu I 1 ungiogned int counter:
S RELLTA Build Project F7 void)
Rebuild Project Shift+F7
5[0 File f&d| Clean Project STEM.SCKCR.LONG = (unsigned long)0x00(
G- Tl Build t
----- | dbs E_‘ Set to Default Build Option for Project RT0.DDR.BYIE = 0xIf:
Import Build Options... RT0.DR.BIT.BS = 1;
Set Link Order... itMTUZ_2():
» artMTU2 2():
=] 2T p, _ .
_____ & ecnbroeey_D
> Ll [ 1 ] s
..... | iodefine.h
..... 0] sbrkh Output X
----- EI stacksct.h o | Rl
] mn 3 All Hessages({ *Rapid Build / e
F1 Ope.. |[F@ Ren._. [F2 Find. [P Repl. ”]JF& Go ||FB Buil.. |F7Buil. [F8igno- ”]JFH Setl. | Step_|[F12Step_. i@ ump_
Displays Properties panel. ;.xu DISCONMECT
L y
Fig. 38

Step 2: Click on Link options and select the Load module file convert format as “Binary data file”

File Edit View Project Build Debug Tool Window Help
Qoon B EXb@moo ads LE@ALERN066M [
Sk
Project Tree X IPropertng NGX_RX62N_100Pin.c - x
;2 @8 | 4. cCRX Property =]
E NGX RX62N 100Pin blinky (Proje: W& Address setting for specified vector Address setting for specfied vector number{0] =
# RSF562MEBxXFP (Microcontroller) Address seﬂing for unused vector a1
Ay, CC-RX (Build Tool) Outputs the jump table No

|IE] ConvertLoad Module File

Load module file convert format Binary data file (-FOrm=Binary)

Divides the conversion file

-2, RX EL(JTAG) (Debug Tool)
.1 Program Analyzer (Analyze Tool

X Mot convert
]lﬂ File Path of the conversion file output fol{ Hex file (-FOm=He
[]---ﬂ Build tool generated files Conversion file name (eoosiiieOmntine
& dbsct.c E o Binary data file (FOm
..... | intprg.c Yes
..... £ NGX_RX62N_100Pin.c
Selects the load medule file convert format.
. eset)
..... ‘EI ;brk.:m'c This option corresponds to the -Form option.
----- ‘EI vecttbl.c Commen O... /{ Compile Op... /{Assembleo...l Link Opti... ! Library Gen... /| ¥
..... g iodefine.h B
..... b-| sbrich S i B
----- b-| stackscth - || =¥
4 m + All HessagesA *Rapid Build / e

F1 Ops..|[F2 Ren_ |[F3 Find_[[F4 Repl ”]JFE Go
L

& Buil |[F7Buil |8 1000 ”]JFH Set/ . [Fit Step

F'ﬂ Step |FEJump

512 DISCONNECT

Fig. 39
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4.4 Creating a Bootloader Compliant Application

The Bootloader application allows a user to easily program a User Application into the RX62N.
However, this User Application has to be developed with the following constraints.
a) Reduced Code Space

b) Interrupt handling of the fixed vector table
The Bootloader expects the User Application to provide ISR handlers for the
Privileged Instruction Exception,
Undefined Instruction Exception,
Floating Point Exception,
NMI Exception,
at specific addresses.

If not, then these Exceptions will not be handled correctly, causing the User Application to fail.

c) The output of the project has to be a binary file (.bin), not an absolute file (.abs)

The project TestCode supplied with the source code download shows how to create a Bootloader
compliant application.

The Reduced Code Space is handled by the linker settings.

As the Bootloader uses FLASH blocks, the first available address for the User App is H’FFF88000.
It is at this address that the Bootloader expects the Fixed Vector Table to be located.

This can be seen in the Link Options Section dialogue, at address 0xFFF88000 FIXEDVECT.

Right click on Build Tool and select Property, click on Link Options then modify the FIXEDVECT
address as shown in below image.

NGX_RX62N_100Pin_blinky - CubeSuite+ -
mh -
File Edit View Project Build Debug Tool Window Help

@ostart [[B O X Eas|o | BB LR LHPRHWE®DC
SERE
Project Tree &% IF% Property | [E] NGX_RX62N_100Pin.c > X
2 @ 8 A, CC-RX Propetty L)
'rﬁ NGX RX62N 100Pin blinky (Proje ~ Outputs vector information  No -
----- % RSF562MEBxFP (Microcontroller) B Optimization
_____ g\ CC-RX (Build Toal) 5 Dptirr_\ization type Mo optimize (-NOOPtimize)
----- e, RX EL(JTAG) (Debug Tool . Ll
= UTAG) (Debug Toel) | Section start address TR_1B_2.R_2.8.R.5U.5/01009 |
...... Lp Analvzer (Analze Tonll=
. . e puts ex -
Section Settings =
c2 .
c (m’ ' Library...
| . A s Cloamd
' Section Address M
Address: [FFFazood/2 L T
bt [FM Ste | FTSte_ P2 Ju.
g oK 2 Cancel ] ’ Help ] i1 DISCONMECT
N
|
« (OFFFFFFDO
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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

-_-h:"ﬂﬂlﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂz
W“0000000QO0CO0OQOOQOCQOOQOQCOOQOOOQOOOHA]
VL c e <1 Designed by NBE g REMESAS RXBZN
< B0
3 - | 90

- 4

-

= 2o
i

iiiﬁ L——iﬂ;;h!ﬂ~ 00

BN, o . o0

moolmm: g g

o | WWW, B0, TEMESAS . COm

BCo00000CO0QQCOOQ0Q0QQOQOQ0QOQOQQ0OQO0QOQOQOQOQQOQ O
W B.0000000000000000000000000 bt

Fig. 41
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6.0 CHANGE HISTORY
6.1 Change History

Rev Changes Date (dd/mm/yy) By
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 BB-RX62N- H BOARD
product and can also be downloaded from www.ngxtechnologies.com:

B NGX BB-RX62N- H BOARD 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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