LENESAS Application Note

RX Family
Dual Mode Usage Guide

Introduction

This application note provides an overview of dual mode and describes the preparation, debugging method,
and how to write a program by using Renesas Flash Programmer (RFP hereafter). The descriptions are
mainly based on examples of 2-MB products of the RX671 Group.

For 2-MB products of the RX671 Group in the default shipment state, the address range for bank 0 is from
FFFO 0000h to FFFF FFFFh, and for bank 1 is from FFEO 0000h to FFEF FFFFh. Interpret the addresses in
this document according to your MCU.

Target Devices
RX26T Group
RX651 Group
RX65N Group
RX66N Group
RX671 Group
RX72M Group
RX72N Group

When applying this application note to another MCU, make modifications according to the specifications of
that MCU, and then perform careful evaluation.
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1. Overview

1.1 Overview of Dual Mode

The bank mode switching function allows you to choose from two options: linear mode or dual mode. In dual
mode, the user area in code flash memory is handled as two bank areas.

The startup bank selection function selects the bank area in which the program starts, thus providing a safe
method of updating the program when a rewrite operation is suspended because of, for example, a reset.
Figure 1.1 Example of Allocated Addresses When Switching the Startup Bank shows write addresses when
the startup bank is switched in dual mode.

By resetting the MCU after setting the BANKSEL.BANKSWP[2:0] bits in the option-setting memory, the
addresses are switched between bank 1 and bank 0, and then the program located at addresses FFFO
0000h to FFFF FFFFh is run. If the addresses are switched by selecting the startup bank, the addresses at
which FACI commands can be issued are also replaced. For example, if the BANKSEL.BANKSWP[2:0] bits
are set to 000b, the address range of the bank 0 area subject to processing by FACI commands is from
FFEO 0000h to FFEF FFFFh. The startup bank selection function is disabled when linear mode is selected.

BANKSEL.BANKSWP[2:0] = BANKSEL.BANKSWP[2:0] =
111b 000b
""" FFEO 0000h
Area for writin
9 Bank 1 Bank O
new user program
FFEF FFFFh
" FFFO 0000h
User program
p. 9 Bank O Bank 1
execution area
Resetvector | FFFFFFFFh Reset vector |

Figure 1.1 Example of Allocated Addresses When Switching the Startup Bank
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1.2 Updating Firmware

This section describes the firmware update operation using the dual bank function.

The dual bank function ensures that firmware is updated safely when a rewrite operation is suspended
because of, for example, a reset. Note, however, that the capacity of usable code flash memory is halved.

Figure 1.2 provides Overview of Firmware Update Operation.

State 1

Bank 1
[Blank]

State 2

Bank 0
[Blank]

Bank 1
[Blank]

State 8

Bank O
[User program 1]

Bank 1
[Blank]

State 7

Bank O

Bank 1
[User program 2]

[User program 3]

Bank 0
[User program 3]

Reset

State 3

Bank 1
[User program 2]

Bank 0O
[User program 1]

State 6

Bank O
[User program 3]

Bank 1
[User program 2]

Reset

State 4

Bank O
[User program 1]

Bank 1
[User program 2]

$

State 5

Bank O
[Blank]

Bank 1
[User program 2]

Figure 1.2 Overview of Firmware Update Operation

(1) State 1 is the state of the MCU at shipment. Writing user program 1 to bank 0 by using a flash writer or a
similar tool causes a transition to state 2.

(2) After developing user program 2, writing user program 2 to bank 1 by using the flash rewrite program in
bank 0 in state 2 causes a transition to state 3.™

(3) Resetting the MCU after switching the BANKSWP[2:0] bits by using the flash rewrite program causes a
transition to state 4. (Switching the BANKSWP[2:0] bits must be performed in the RAM.)

(4) In state 4, user program 2 in bank 1 is run. At this time, erasing user program 1 from bank 0 causes a
transition to state 5.

(5) After developing a new user program, repeat the same steps. Interpret state 8 as state 2.

Note: 1. If rewrite fails because of an unexpected power outage or reset, BANKSWP[2:0] bits are not
switched and user program 1 in bank O will operate after a reset. Erase the entire area of bank 1,
and then perform step (2) again.
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2. Preparation

2.1 If Bank Positions Are Unclear

If the address positions of banks 0 and 1 are not clear, you can identify the addresses by reading the values
in the option-setting memory by using RFP. Another solution is to erase the option-setting memory and entire
flash memory to return them to the shipment state. For details about how to read values in the option-setting
memory, see section 2.1.1, Reading the Option-Setting Memory. For details about how to erase the option-
setting memory and flash memory, see section 2.1.2, Returning the MCU to the Shipment State.

Note that RFP identifies an MCU differently according to whether the MCU is in dual mode or linear mode.
Therefore, connecting a project whose bank mode differs from that of the MCU causes an error. When
creating a new project, we recommend you add a string such as "_dual" or " _linear" to the project name
according to the bank mode of the MCU to be connected. When connecting the project to the MCU for the
first time, the bank mode information of the MCU is saved in the project.

2.1.1 Reading the Option-Setting Memory

(1) Start RFP.

(2) Click the [File] tab.

(3) Click [New Project], and then create a dual mode project.

£ FRenesas Flash Programmer V3,11.02 — =
; e Click the [File] tab.
File I1l:||_>
Mew Project... \
Open Project... Click [New Project].
Save Project
Save Image File...
File Checksum
Set File Password...
Browse..
Exit
Flazh Qperation
Start
Feresaz Flash Programmer W3.11.02 [3 &pr 2023]
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(4) Enter any project name in the [Project Name:] text box.
(5) Change other settings according to the system.
(6) Click [Connect].

ﬁ Create Mew Project — Y
J|

Project Mame:  |r<671_dual |

Project Falder: |O:¥wurkspace¥Renesas Flash Prﬂgrammer¥VE| Browse..

Cammunication

Tool | E2 emulatar Lite = Interface: | 2 wire UART -

Tool Details... Mum: dutoSelect Power: Mone

Click [Connect].

Project Infarmation Enter any project name.
Microcontraller: = / v

(7) In the [ID Code:] text box, enter the set security ID.
(8) Click [OK].

& Authentication - >
Enter the security ID.

Authentication Code

ID Code: [FFFFFFFFFFFEFFFFFFFFFFFFFEFFFFFF |
Click [OK].
futo Authentication ‘ Ciancel

(9) Click the [Target Device] tab, and then click [Read Memory].

Es Fenesas Flash Programmer V3.11.02 Click [Target Devicel]. — -
File | Target Device el
Dperat Read Memory.. \Cwnact Settinez  Unigue Code
Read Block Information Click [Read Memory].
Pr Blank Check
Current Project: rxb 71 dualrp)
Microcontroller: R Group Endiar: | Little
Program File
Bromze .
Flazh Operation
Eraze >> Program »» Yerify
Start
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(10) Move to a folder of your choice
(11) Enter any file name in the [File name] text box.
(12) Click [Savel].

B save s =
] Move to a folder of your choice.
yi « Windows (C:] #| workspace ) ce
Organize - Mew folder == - o
Mame Date modified Type Size
ed_studic 5/29/2023 2:55 PM File folder
Renesas Flash Programmer 3/30/2023 £13 PM File folder
Enter any file name.
File name: | ofsm "
Save as type: | 5-Record files (*.mot) ~
Click [Save].
~ Hide Folders Cancel

(13) In the [Select Area] field, select [Config Area].
(14) Click [Read].

Es Read Memery Information — X
Select [Config Area].
Select Area meee- . Sddress
Il Breas Start Address (HEX):
Gode Flash | |FETF5D00 |

End Address (HEX):
\FETF5D7F |

Start Address = 0xFEZFADO0
End Addrezz = 0xFEYFEDTF
Size =013 K

Leneth (HEM:
80 |

Click [Read].
Skip blank areas
Read Cancel
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(15) When "Operation completed.” appears, processing is complete. You can read the option-setting
memory from the MOT file specified in step (12).

£ Renesas Flash Programmer V2.11.02 — x
File  Target Device Help
Operation  Operation Settings  Elock Settings  Connect Settings Unique Code

Project Information

Current Project: rx67 1 dualrpj

Microcontraller: R Group Endian: | Little o

Program File

Browse..
Flazh Operation
Eraze >» Program >» Werify
Start OK
Caommunication speed : 1000000 bpz A

Sighature:
Device: RX Group

Reading data
[Config Areal 0xFETFS0D00 - 0xFE?FADYF  =size: 128

Di ,

Operation completed.

"Operation completed." appears.

Cilear statug and meszage
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2.1.2 Returning the MCU to the Shipment State

If an access window has been set, you need to release the setting in advance. For details, refer to user's
manual of your MCU.

(1) Start RFP.
(2) Click the [File] tab.
(3) Click [New Project], and then create a dual mode project.

s FRenesas Flash Programmer V3,11.02 — >
— Click the [File] tab.
File | R

Mew Project...
Open Project... \
Save Project

Click [New Project].

5ave Image File...
File Checksum
Set File Password...

Browse..
Exit

Flazh Operation

Start

Reneszas Flash Programmer W8.11.02 [3 Apr 2023]
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(4) Enter any project name in the [Project Name:] text box.
(5) Change other settings according to the system.
(6) Click [Connect].

£ Create New Project — *
Praject Information Enter any project name.
Microcontroller: = s
Project Mame: ||rx|3?1_|:|ual
Project Faolder: |G:¥wurkspace¥ﬂﬂnesas Flazh Programmer¥ii Browsze...
Communication
Tool  E2 emulator Lite Interface: | 2 wire UART -~
Toal Detailz.. Mum: futoSelect Power: Mone Click [Connect].
[Comect ] | Gancel
(7) In the [ID Code:] text box, enter the set security ID.
(8) Click [OK].
£ Authentication o e security ID. X
Authentication Code \
ID Code: IFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF I
Click [OK].
fiuto Authentication Cance|

RO1AN6894EJ0100 Rev.1.00
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(9) Click the [Operation Settings] tab.

(10) For [Command], select the [Erase] check box only.

(11) For [Erase Options], select [Erase Chip].

¥ FRenesas Flash Programmer ¥3,11.02

Command

Erase

[] Proeram
[] werity

[] Checksum

Select the [Erase] check box only.

Fill with 0xFF
[] Gode Flagh # User Boot

[] Data Flash

File  Target Device Help Click the [Operation Settings] tab.

Operation I Operation Settings I’(

ock Settings  Connect Settines  Unigue Code Select [Erase Chip]

Eraze Options /

I Eraze Chip w I

Program & Verify Options
[] Erase Before Proeram

Werify by reading the device

Checksum Type
32bit additive method R

Error Settings
Enable address check of program file

RO1AN6894EJ0100 Rev.1.00
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(12) Open the [Operation] tab, and then click [Start].
(13) When "Operation completed." appears, processing is complete.

B¢ Renesas Flash Programmer V3.11.02

File  Target Device

ttings Block Settings  Conhect Settings
Click the [Operation] tab.

Project Information

Help

Unique Gode

rx671 dualrp
F Group

Current Project:

Microcontroller:

Proeram File

Endian: | Little

Browsze...

Flash Operation Click [Start].

/

Eraze

Start

Erazing the zelected blocks
[Data Flazh 1] 000100000 - 0x00101FFF
[Code Flash 1] 0xFFENOQOD - 0xFFFFFFFF

zize : § K
zize : 20 M

Erazing the =elected blocks
[Confie Areal

Dizconnecting the tool "Operation completed." appears.
Operation completed.

Clear status and message

RO1AN6894EJ0100 Rev.1.00
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3. Debugging Method
This section describes how to perform debugging for dual mode by using e? studio.

To develop and debug a user program, place it in the execution area from FFFO 0000h to FFFF FFFFh
irrespective of the addresses at which the user program is written.

To develop a new user program, see section 3.1, When Developing User Program Version 1.00. To update a
user program, see section 3.2, When Developing User Program Version 1.01 or Later.

3.1 When Developing User Program Version 1.00

This section describes the procedures for creating a project of a user program, setting up Board Support
Packages (BSP hereafter), and setting the debug configuration.

Section 3.1.1 describes Procedure for Creating a Project, section 3.1.2 describes Procedure for Setting Up
BSP, and section 3.1.3 describes Procedure for Setting the Debug Configuration.

3.1.1 Procedure for Creating a Project

(1) Start e? studio.

(2) Click the [File] tab.

(3) Click [New], [Renesas C/C++ Project], and then [Renesas RX].

e2 studio - e*studio__ Click the [File] tab.

Renesas Debug

Open File) [€] C/C++ Projglt Renesas RL78 f
4+ Open Projec™\from File System... ™ Project.. | Renesas RX I
Recent File= } | o e PR, [
Edit Click [New]. -, Click [Renesas C/C++ Project].

Click [Renesas RX].

Refresh F5

Convert Line Delimiters To >

Import...
Export...
Properties Alt+Enter

Switch Workspace >
Restart
Exit

RO1AN6894EJ0100 Rev.1.00 Page 13 of 51
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(4) Click [GCC for Renesas RX C/C++ Executable Project] or [Renesas CC-RX C/C++ Executable Project]

according to the complier you are using (this example uses Renesas CC-RX).
(5) Click [Next].

&) New C/C++ Project | X
'To use GCC for Renesas RX, click [GCC for Renesas
RX C/C++ Executable Project].
Z
GCC for Renesas RX C/C++ Executable Project
C/C++ PN A C/C++ Executable Project for Renesas RX using the GCC for Renesas RX Toolchain.
GCC for Renesas RX C/C++ Library Project
PN A C/C++ Library Project for Renesas RX using the GCC for Renesas RX Toolchain.
Renesas CC-RX C/C++ Executable Project
=== A C/C++ Project for Renesas RX using the Renesas CC-RX toolchain.
Renesas CC/RX C/C++ Library Project
PSS A C/C++ Liffrary Project for Renesas RX using the Renesas CC-RX toolchain.
To use Renesas CC-RX, click [Renesas CC-RX C/C++ >
Executable Project].
Click [Next].
? Back Finish Cancel

(6) Enter any project name in the [Project name:] text box.
(7) Change other settings according to the system.
(8) Click [Next].

e} | x

New Renesas CC-RX Executable Project

Enter any project name.

/

Project name:l firmware1 I

New Renesas CC-RX Executable Project

Use default location

| C:¥workspace¥e?2_studio¥firmware1 Browse...
Create Directory for Project

default

Working sets

[] Add project to working sets New...

Select..

Click [Next].
2 —_—

RO1AN6894EJ0100 Rev.1.00
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(9) Select the [Create Hardware Debug Configuration] check box.
(10) Change other settings according to the system.
(11) Click [Next].

e} | x

New Renesas CC-RX Executable Project —

Select toolchain, device & debug settings

Toolchain Settings

Language: ®C OC++

Toolchain: Renesas CC-RX =

Toolchain Version: | v3.05.00 t
Manaqge Toolchains..

RTOS: None -

RTOS Version:

Select the [Create Hardware Debug Configuration] check box.

Device Settings Configurations

Target Board: _Custom - Create Hardware Debug Configurationl

Download additional boards.. E2 Lite (RX) -
Target Device: | RSF5671EDxFB_DUAL

[] Create Debug Configuration

Unlock Devices..
RX Simulator e
Endian: |Little b
Project Type: [DefaUIt [ Create Release Configuration
Click [Next].
2 < Back Finish Cancel

RO1AN6894EJ0100 Rev.1.00
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(12) Select the [Use Smart Configurator] check box.
(13) Click [Finish] to complete creation of the project.

New Renesas CC-RX Executable Project

Select Coding Assistant settings

Use Smart Configurator |

Generator

Use Penpheral Cods

Smart Configt
which imports

view.

middleware modules will be notified.
(Smart Configurator is available only for the supported devices)

Application Code

Software Components

" Middleware & ’

L Drivers |

L1000 D —
ce Driver

MCU Hardware

Click [Finish].

Select the [Us.e Smart Con-figufat_or] check box.

Smart Configurator encompasses unified clock configuration view, interrupt configuration view and pin configuration

Jojeindyuo) pews

Hardware resources conflict in peripheral modules, interrupts and pins occurred in different types of drivers and

@2 < Back I Next >

|1 Finish

figurator

Cancel

RO1AN6894EJ0100 Rev.1.00
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3.1.2 Procedure for Setting Up BSP

(1) Open Smart Configurator.

(2) Click the [Components] tab.

(3) Click "r_bsp".

(4) For "Select the startup bank", select "Bank1:FFE00000h~FFEFFFFFh; BankO:
FFFO0000h~FFFFFFFFh.".

(5) Change other settings according to the system.

(6) Click [Generate Code] to apply the BSP contents to the source code.

(7) Perform a build. Setting up BSP is now complete.

e m} X
&% *firmwarelscfg X =t
: %] @
Software component configuration / Generate Code [Generate Report
Components g2y 13 %, = + 3p v  Configure Click [Generate Code]. ©)
e Property Value A
[type filter text ‘ v @ Configurations
= # User stack setting 2 stacks
M i # User stack size 0x1000
# Interrupt stack size 0x400
# Heap size 0x400
# Initializes C input and output library functions Enable
# Enable user stdio charget function Use BSP charget() function
. #
" "
Cl I Ck r_bSp ) # Enable user stdio charput function Use BSP charput() function
=
# Processor Mode Stay in Supervisor mode
# 1D code 1 OxFFFFFFFF
# 1D code 2 OxFFFFFFFF
# 1D code 3 OxFFFFFFFF
# D code 4 OxFFFFFFFF
Select "Bank1:FFE00000h~FFEFFFFFh; BankO: FFFOO000h~FFFFFFFFh.".
# ROM Cache Er-la-ble Register Enabled
# TMEF - TM Enable Flag Register FFFFFFFF
# FAW - Flash Access Window Setting Register OxPRFFFFFF
ROMCODE - ROM Code Protection Register OxFFPSFFFF
# Select the startup bank Bank 1: FFEOOOOOh~FFEFFFFFh; Bank 0: FFFO0000h~FFFFFFFFh. I
# Lock function select Use default locking (non-RTOS) v
Macro definition: BSP_CFG_CODE_FLASH_START_BANK
0 = The address range of bank 1 from FFEO0000h to FFEFFFFFh and bank 0 from FFFO0000h to FFFFFFFFh.
1 = The address range of bank 1 from FFFO0000h to FFFFFFFFh and bank 0 from FFEO0000h to FFEFFFFFh.
/ Click the [Components] tab.
Overview Board Clocks Systeml ComponentsIPms Interrupts

RO1AN6894EJ0100 Rev.1.00 Page 17 of 51
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3.1.3 Procedure for Setting the Debug Configuration
(1) In Project Explorer, click the project you want to configure.
ﬁ e2_studio - € studio

File Edit MNavigate Search Project RenesasViews Run Window

& b2 8 | % Debug v | | [£7] firmware1 Hary

i Project Explorer X [I] M%E Click the project.
I'E‘- firmware1 [HardwareDebugﬂ/

(2) Click the [Run] tab, and then click [Debug Configurations].

hs V:ewsHelp
.| |E1 % Run Click the [Run] tab. *f!!

%, Debug F11
Run History >
© RunAs >

Run Conf*~--==*~--

Click [Debug Configurations].

ug As >
Debug Configurations...
({ External Tools >

(3) In the [Debugger] tabbed page, click the [Connection Settings] tab.
(4) Change the setting of [Change startup bank] to [Yes].
(5) Change the setting of [Startup bank] to [Bank O].

&) Debug Configurations O X

Create, manage, and run configurations Click the [Deb ugg er] tab. ﬁ

Click the [Connection Settings] tab.

7 .o x| E b Name: |firmware1 HardwareDp#lg

type filter text L Mai ® Startup % Source| A Common
[€] ¢/C++ Application
[€] C/C++ Remote Application Debug hardware: E2 Lite (RX) v farget Device: R5F5671E_DUAL
. EASE Script
[€] GDB Hardware Debugging GDB Settings Debug Tool Settings
[£"] GDB Simulator Debugging (RH850) Emulator (Auto) -l A
] Java Applet Connection Type ITag ¥
[T] Java Application JTag Clock Frequency[MHz] 6.00 v
8 Launch Group Fine Baud Rate[Mbps] 1.50
T Remote Java Application Hot Plug No v
v [£7] Renesas GDB Hardware Debugging v Power
7 fi v
T;gém Change the setting of [Change startup bank] to [Yes]. e
v CPU Operating Mode
Register Setting Single Chip v
Mode pin ngle-chip mode
Change startup bank Yves v
Startup bank Bank 0 v
v Communication Mode
BAaddn Debug Mode vt
Change the setting of [Startup bank] to [Bank 0]."r N
ID Code FFFFFFEFFFFFFFFFFFFFFFFFFFFFFFFF v
RO1AN6894EJ0100 Rev.1.00 Page 18 of 51
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(6) Click the [Debug Tool Settings] tab.
(7) Change the setting of [Debug the program re-writing the on-chip PROGRAM ROM] to [Yes].
(8) Click [Apply], and then click [Close]. Setting the debug configuration is now complete.

£ Debug Configurations [m} X
Create, manage, and run configurations ﬁ\
# o iE X E b Name: |firmware1 HardwareDebug . .
e - —— Click the [Debug Tool Settings] tab.
type filter text |1 Main $ Debugger, # Startup % Source [ (
[€] ¢/C++ Application
[€] C/C++ Remote Application Debug hardware: E2 Lite (RX) ~ | Target Device: R5F5671E_DUA <
. EASE Script
[€] GDB Hardware Debugging GDB Settings Connection Settings JDebug Tool Settings
[€7] GDB Simulator Debugging (RH850) v 10 A
] Java Applet Use Default IO Filename Yes v
[T Java Application 10 Filename ${support_area_loc}
8 Launch Group v General Debug
T Remote Java Application Reset After Reload Yes Nt
v [£7] Renesas GDB Hardware Debugging v Memory
[c”] firmware1 HardwareDebug Endian Little Endian v
[€7] Renesas Simulator Debugging (RX, RL78) Verify On Writing To Memory No v
. [204]
Change the setting of [Debug the program o
re-writing the on-chip PROGRAM ROM] to 0x1000
[Yes]. 0500
Debug the program re-writing the on-chip PROGRAM ROM] Yes v I
Debug the program re-writing the on-chip DATA FLASH No v
v Start/Stop Function Setting
Execute function before running user program No v
Address for start function . v
Click [Apply].
Filter matched 12 of 14 items s m
U I .
Click [Close].
? | Debug =}I Close I
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3.2 When Developing User Program Version 1.01 or Later
This section describes the procedures for creating a project for updating the user program version 1.00,

setting up BSP, and setting the debug configuration.

Section 3.2.1 describes Procedure for Creating a Project, section 3.2.2 describes Procedure for Setting Up
BSP, and section 3.2.3 describes Procedure for Setting the Debug Configuration.

3.2.1 Procedure for Creating a Project

This section describes the procedure for creating a project based on the user program version 1.00.

(1) Start e? studio.
(2) Click the [File] tab, and then click [Import].

ﬁ e2_studio - e studic
Mte Search Project

New Click the [File] tab.
Open File...

4 Open Projects from File System...
Recent Files >

Alt+5hift+N >

Rename... F2
Refresh F5
Convert Line Delimiters To ¥

Renesas Views Run

Window Help
mware1 HardwareDe

f =D

Import...

Export...
Properties

Switch Workspace 3
Restart
Exit

\Click [Import].
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(3) In the [General] folder, click "Rename & Import Existing C/C++ Project into Workspace".

(4) Click [Next].

& import O
Select
B
Rename and Import and Existing C/C++ Project into the workspace H

Select an import wizard:

type filter text

v &> General
J Archive File
« Busting Projects into. CJick "Rename & Import Existing

S eyt C/C++ Project into Workspace".
L4 Preferences

Folder or Archive
\=* Rename & Import Existing C/C++ Project into Workspace I
a» Renesas CC-RX project conversion to Renesas GCC RX
@ Renesas CS+ Project for CA78KOR/CA78K0
¥ Renesas CS+ Project for CC-RX and CC-RL
a» Renesas GitHub FreeRTOS (with loT libraries) Project
&' Sample Projects on Renesas Website
= C/Ce+
i Code Generator

Click [Next].

? ciak [ New> | [ Fineh Cancel
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(5) Enter any project name in the [Project name:] text box.
(6) Select the [Select root directory:] radio button, and then click [Browse].

& import O X

Rename & Import Project . —
Enter any project name.
Select a directory to search for existi clipse projects. / 4

Project name: If|rmware2 I

Use default location

default
Click [Browsel].
Import from:
(@) Select root directory: [ ~ |
(O Select archive file: Browse
Projects:
Options

] Keep build configuration output folders

(? < Back MNext > Finish Cancel

(7) Move to the e? studio work space folder.

(8) Click the project folder of the user program to be used as the base program.
(9) Click [Select Folder].

8 select Folder d
T| « workspace » elswdio ==——__ Move to the work space folder.
Organize * New folder = (7]
Name . Date modified Type Size
metadata 6/13/2023 10:21
I firmware1 6/30/2023 10:43 AM File folder I

T~

Click the project folder.

Click [Select Folder].

Folder: | firmware

Select Folder Cancel

RO1AN6894EJ0100 Rev.1.00 Page 22 of 51
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(10) In the [Projects:] field, click the project you selected in step (8).
(11) Click [Finish] to create the project.

Import
@ mp

Rename & Import Project

Select a directory to search for existing Eclipse projects.

Project name: |firmware2

Use default location

default

Import from:

(@) Select root directory: |C:¥workspace¥e2_studio¥firmware1

() Select archive file:

Projects:

O
.
A

Browse...

Click the project.

| firmware1 (C:¥workspace¥e2_studio¥firmware1)

Options
[ ] Keep build configuration output folders

Click [Finish].

7 < Back Next

Cancel

The Smart Configurator file name in the created project is not automatically changed, and the file name of
the original project is retained. The following describes how to rename the file.

Note that using the file name of the original project does not affect operation. The following procedure is

optional.

(12) Click the file you want to rename.

w e2_studio - ? studio

=5 firmware1
v |25 firmware2 [HardwareDebug]
) Includes

2 src

15} firmware1.scfg

firmware2 HardwareDebug launch
(7) Developer Assistance

File Edit Mavigate Search Project Renesas Views Window|
& 1 ® | % Debug [€7] firmware2 Han
5 Project Explorer > ||® R = = 0

(> trash Click the file.

RO1AN6894EJ0100 Rev.1.00
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(13) Click the [File] tab, and then click [Rename].

ﬁ e2_studio - &* studic

Open File...

Recent Files
Close Editor
Close All Editors
Save

Save As.

Save Al

‘M&arﬂ:h Project Renesas Views Run Window Help
New Click the [File] tab. T+N? & are2 HardwareDd

4 Open Projects from File System...

. Click [Rename].
revert
Moye /

E = 0

Ctrl+W
s Chift+W
Ctrl+Shift+W

Ctri+5

Rename...

F2

Refresh

Print
Import...
Export...
Properties

Switch Workspace
Restart
Exit

Convert Line Delimiters To 3

F5

Alt+Enter

>

(14) Enter any file name in the [New name:] text box.
(15) Click [OK]. Renaming the file is now complete.

ﬁ Rename Resource

New name:| firmware2.scfg

[ Update references
Open preferences...

\ Enter any file name.

Click [OK].
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3.2.2 Procedure for Setting Up BSP

You need to disable the code of the option-setting memory in vecttbl.c to prevent the setting of the
BANKSEL.BANKSWP[2:0] bits from being output to MOT files.

(1) In Project Explorer, in the path "firmware2/src/smc_gen/r_bsp/mcu/rx671", double-click "vecttbl.c". (In the
pathname, "firmware2" indicates the project name and "rx671" indicates the MCU being used.)

° e2_studio - e’ studio
File Edit

|R

=5 firmware1

\

M o]

u

(o)

Ih

h platfo

& r_config

& r_pincfg

(e firmware2.c
> trash

&} firmware2.scfg

Navigate Search Project
& | % Debug
Iy Project Ex firmware2/src/smc_gen/r_bsp/mcu/rx671

» doc
% MCu
= all

» register_access

mcu_clocks.c

mcu_clocks.h

mcu_info.h

mcu_init.c

mcu_init.h

mcu_interrupts.c

mcu_interrupts.h

mcu_locks.h
mcu_mapped_interrupts_pnvate.h
mcu_mapped interrupts.c

mcu_m Double-click "vecttbl.c".

vecttblL.h

m.h

readme.txt

firmware2 HardwareDebug.launch
(?) Developer Assistance

Renesas Views Run Window

€] firmware2 Hard
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(2) Change the code in vecttbl.c. The position to be changed in the code varies depending on the compiler
being used.

* For Renesas CC-RX
Comment out "const uint32_t _ BANKSELreg = BSP_PRV_START_BANK_VALUE;" on line 109.

\€ vecttble X

#pragma address _ 0SIS2reg = OxFE7F5D54
100 #pragma address _ 0SIS3reg = OxFE7F5D58
101 #pragma address _ 0SIS4reg = OxFE7F5D5C
102 #pragma address __ FAWreg = OxFE7F5D64

4 Comment out
103 #pragma address _ ROMCODEreg = @xFE7F5D70

105 const uint32 t _ MDEreg
106 const uint32 t _ OFS@reg

(BSP_PRV_MDE_VA
BSP_CFG_OFS@

& BSP_PRV_BANK_MODE_VALUE);
_VALUE;

ononon

107 const uint32 t _ OFSlreg BSP_CFG_OFSZ_REG_VALUE;
g + uipnt32 ¢+ IMINECeg xfLfLL£0
//const uint32 t BANKSELreg = BSP_PRV_START_BANK \/ALUE;I I
CONsSt UINt3Z. € . TeR ~PRV_SPLC_VALUE;
const uint32_t _ TMEFreg BSP_CFG_TRUSTED_MODE_FUNCTION;

const uint32 t _ OSISlreg
const uint32_t _ 0SIS2reg

t

t BSP_CFG_ID_CODE_LONG_1;
11 t
114 const uint32_t _ 0SIS3reg

t

t

t

BSP_CFG_ID_CODE_LONG_2;
BSP_CFG_ID_CODE_LONG_3;
BSP_CFG_ID_CODE_LONG_4;
BSP_CFG_FAW_REG_VALUE;
BSP_CFG_ROMCODE_REG_VALUE;

const uint32 t _ OSISdreg
const uint32 t _ FAWreg
const uint32_t _ ROMCODEreg

LI U L L A | B

1 #elif defined(__GNUC_ )

e For GCC for Renesas RX

Comment out "const uint32_t _ BANKSELreg __ attribute__ ((section(".ofs3"))) =
BSP_PRV_START_BANK_VALUE;" on line 127.

L€ vecttble X
119 #elif defined(__GNUC_)
120
121 const st_ofsm_sec_ofsl_t _ ofsm_sec_ofsl __attribute__ ((section(".ofs1"))) = {
122 (BSP_PRV_MDE_VALUE & BSP_PRV_BANK_MODE_VALUE), /* _ MDEreg */
123 BSP_CFG_OFS@_REG_VALUE, /* OFSOreg * Comment out
124 BSP_CFG_OFS1_REG_VALUE /* _ OFSlreg */
125 b
126 20 o OFFEFEELs.
EL} //const uint32 t BANKSELreg attribute ((section(".ofs3"))) = BSP_PRV_START_BANK VALUE;II
128 const UInt3Z T . oPllreg —attribute_ ((section( .07Ts47))) = BSP_PRV_SPCC_VALUE,
const uint32_t _ TMEFreg __attribute__ ((section(".ofs5"))) = BSP_CFG_TRUSTED_MODE_FUNCTION;
130 const st_ofsm_sec_ofs6_t __ofsm_sec_ofsé6 __attribute__ ((section(".ofs6"))) = {
131 BSP_CFG_ID_CODE_LONG_1, /*
132 BSP_CFG_ID_CODE_LONG_2, /*
133 BSP_CFG_ID_CODE_LONG_3, /*
134 BSP_CFG_ID_CODE_LONG_ 4 /*
|5
const uint32_t _ FAWreg __attribute__ ((section(".ofs7"))) = BSP_CFG_FAW_REG_VALUE;
const uint32_t _ ROMCODEreg __attribute__ ((section(".ofs8"))) = BSP_CFG_ROMCODE_REG_VALUE;
- #elif defined(__ICCRX_)

(3) Perform a build. Setting up BSP is now complete.

3.2.3 Procedure for Setting the Debug Configuration
The procedure is the same as section 3.1.3, Procedure for Setting the Debug Configuration.
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3.3 Debugging the Startup Bank Switching Function

The following describes an example of the procedure for downloading user program 1 to bank 0 and user
program 2 to bank 1, and then debugging the program when switching from bank 0 to bank 1.

(1) In Project Explorer, click the project of user program 1 to be downloaded to bank 0.

ﬁ e2_studio - € studio

File Edit Mavigate Search Project RenesasViews Run Window

L L2 B | % Debug [c™] firmware1 Hary

(3 Project Explorer X | |2 M#E Click the project. B
I I firmwarel [HardwareDebug]l/

=% firmware2

(2) Click the [Run] tab, and then click [Debug Configurations].

asV|ews- ndow Help

Q) . |
G B Click the [Run] tab. "
'55 Debug F11
Run History >
© RunAs >

Run Configuratiane

pebuast; Click [Debug Configuration].
Dgtfug As >

| Debug Configurations... |
Q. External Tools >

o

(3) Open the [Startup] tab, and then click [Add].

MName: |firmware1 HardwareDebug

) Main | % Debugger" Source| [_] Common
Initialization Commands Click the [Startup] tab -

[JReset and Delay (seconds): 0
[T Halt

Load image and symbols

Filename Load type Offset (hex)  On connect m
[#] Program Binary [firmwa.. Image and Symbols 0 Yes

Click [Add].

Runtime Options

[[] Set program counter at (hex):

[~] set breakpoint at: .maln

[1Recuma
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(4) In the [Specify download module name:] field, select user program 2 to be downloaded to bank 1, and
then click [OK].

&) Add download medule >

Select user program 2.
Specify download module name: /
Lworkspace_loc¥firmware2¥HardwareDebug¥firmware2 x} I

Variables... Search Project.. = Workspace.. File System...

Click [OK]. \m —
nce

(5) Added user program 2 is developed in bank 0 (FFFO 0000h to FFFF FFFFh) and downloading it to bank 1
(FFEO 0000h to FFEF FFFFh) requires the [Offset (hex)] value to be changed. The value specified here is
the offset value, not the address value. For 2-MB products of the RX671 Group, specify -100000H as the
offset from the address. Because negative values cannot be entered, enter FFFOOO00H, which is two's

complement.
(6) Connect the MCU, and then click [Debug].
&) Debug Configurations O *
Create, manage, and run configurations . ﬁ
LEL X E v Name: |firmware1 HardwareDebug

[5] Main | %% Debugger | » Startup %~ Source| ] Common

Initialization Commands

type filter text |

[€] ¢/C++ Application
[€] C/C++ Remote Application [ Reset and Delay (seconds): 0
EASE Script

[€] GDB Hardware Debugging L1 Hait

[€”] GDB Simulator Debugging (RHB50)
] Java Applet

[T Java Application

g Launch Group

= Remote Java Application Load image and symbols

Ve _fenesas GDB Hardware Debugging Filename Load type Offset (hex)  On connect
| firmware1 HardwareDebug — ) Add..
- | Program Binary [firmwa.. Image and Symbols _0 Yes
c | firmware2 HardwareDebug 7 1 > [Cwork | a svmbots [ Frro0000 v P
[£7] Renesas Simulator Debugging (RX, RL78) ol Tirmwaresx [LEWOTKSp...  Image and symbols e o
Remove
Change the offset value.
Move up
Runtime Options
[[] Set program counter at (hex):
[ Set breakpoint at: [main
M Recmea ~
i Revert Appl
Filter matched 13 of 15 items Click [DebUQ] L
oo ] cos

?
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(7) After writing is complete, click the [Resume] button.

* will be unavailable after you chang

_— ﬁ:- - % * [ ~] i 2 - J‘J e o
Click the [Resume] button.
£ X
aopoo - R_BSP_POR_FUNCTION(R_BSP_STARTUP_FUNCTION)
i
/* Stack pointers are setup prior to c
= /¥ You can use auto variables in this

=

alling thig

function
e the stach

(8) After operation confirmation of user program 1 in bank 0 completes, click the

[Suspend] button.

- . CER R o lm e

orgc X | el firmwarel.c

{

= /* You can use auto variables in this

Click the [Suspend] button.
Froeeod = R_BSP_POR_FUNCTION(R_BSP_STARTUP_FUNCTION)

/* Stack pointers are setup prior to calling thi

* will be unavailable after you change the stac|

i+

function bi

The following describes the procedure for switching the startup bank to bank 1 to confirm the operation of

user program 2.

(9) Again, click the [Run] tab, and then click [Debug Configurations].

hs VIEWSHelp
| |E1% Run Click the [Run] tab. *f11
%

Debug F11
Run History >
© RunAs >

Run Configuratiane

Deb ISC]ick [Debug Configurations].
D#fug As >
Debug Configurations... |

({ External Tools >
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(10) In the [Debugger] tabbed page, click the [Connection Settings] tab.
(11) Change the setting of [Startup bank] to [Bank 1].
(12) Click [Debug].

el Click the [Debugger] tab

[) Main| %5 Debugger BSTarup [ Corrmunr 4 wuunae

Debug hardware: |E2 Lite (RX) ~  Target Device: R5F5671E_DUAL
Click the [Connection Settings] tab.

GDB Settings] Connection Settings mhg;
Emulator (Auto) B~
Connection Type ITag w
ITag Clock Frequency[MHz] 6.00 W
Fine Baud Rate[Mbps] 1.50
Hot Plug Mo ~

v Power

Power Target From The Emulator (MAX 200mA) No w
Supply Violtage (V) 3.3
~ CPU Operating Mode

Register Setting Single Chip ~
Mode pin Single-chip mode
Change startup bank Yes [
Startup bank | Bank 1 v |
v Communication Mode
Change the setting of [Startup bank] to [Bank 1]. 49 Mede v
w Flash
ID Code FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF -
Revert Apply

e

(13) After writing is complete, click the [Resume] button.

(1~ - & v o 8 ||UW [ S i+ =
\ Click the [Resume] button.
£ X
DRy = [’»_BSP_PGR_FUH'ET TION(R_BSP_STARTUP_FUNCTION)
{
/* Stack pointers are setup prior to calling thig
= '* You can use auto variables in this function b
* will be unavailable after you change the stack
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(14) Confirm that user program 2 is operating in bank 1.
(15) Click the [End] button to complete debugging.

[ - v % * oy W@ .| i

Click the [Terminate]
button.

org.c X | e firmwarel.c
fFfoopod = R_BSP_POR_FUNCTION(R_BSP_STARTUP_FUNCTION)
i

/* Stack pointers are setup prior to calling thi

= /* You can use auto wvariables in this function b

* will be unavailable after you change the stac
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3.4 Outputting User Program MOT Files
This section describes how to output MOT files in e2 studio.

The method varies depending on whether an offset exists. To output normal MOT files, see section 3.4.1,
Procedures for Outputting MOT Files. To output offset MOT files, see section 3.4.2, Procedures for
Outputting Offset MOT Files.

3.4.1 Procedures for Outputting MOT Files
The following describes how to output a normal MOT file.

The method varies depending on the compiler being used. If you are using Renesas CC-RX, see section
3.4.1.1, When Using Renesas Electronics C/C++ Compiler Package for RX Family. If you are using GCC for
Renesas RX, see section 3.4.1.2, When Using GCC for Renesas RX.

3.4.1.1 When Using Renesas Electronics C/C++ Compiler Package for RX Family

(1) Start e? studio.
(2) In Project Explorer, click the project for which you want to output the file.

m e2_studio - e’ studio
File Edit Mavigate 5earch Project RenesasViews Run Window

& 1 W | % Debug [c™] firmware1 Hary

(5 Project Explorer > | |* FAHE = ¢ = O
15 firmware1 [HardwareDebug]I

I firmware? \
Click the project.

(3) Click [Project], and then click [Properties].

o

Search Renesas Views Run Window Help

15 De pag froject ug
e Close Prd
3l
— | . . '

dwared ™ Click the [Project] tab. **B
BUIIU wunnyurauoin ?
Build Project Ctri+B
Build Working Set >
Clean...

v Build Automatically

C/C++ Index >
Update Al D¢ Click [Properties].
Change Device

©

Change Toolchain Versgy6n

¥ C/C++ Project Se s Ctrl+Alt+P
I Properties
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(4) Click [>] for [C/C++ Build].

ﬁ Properties for firmware1

type filter text Resource
R . .
Bemume Click [>]. Path: Jirm
C/C++ Build L i
C/C++ General Location: C¥w
Project Natures Last modified: June

Project References
Renesas QE
Run/Debug Settings

Text file encoding
() Inherited from g

{® Other: |UTF-8

[] store the encod

New text file line d
(@ Inherited from d

() Other: |Windo

(5) Click [Settings].
(6) Click the [Tool Settings] tab.

(7) Click [Converter], and then click [Output].
(8) Select the [Motorola S format file (-form=stype)] check box.

(9) Click [Apply and Close].

a Properties for firmware1

[opeieries Glick [Settings].

Resource
Builders
w CfC++ Build
Build Variable

Configuration:  HardwareDeb

¥ Tool Settings floolchain Device & Build Steps

g- Click the [Tool Settings] tab.

Intel HEX format file (-form=hexadecimal)
Motorola S format file (-form=stype)

% Common
Tool Chain Editor ® Compiler
C/C++ General '.?E Assembler
Project Natures :%; Linker
Project References B Library Generator
Renesas QF % Converter | Con\-'errer

Run/Debug Settings

\ User

[_IBinary fik (-form=binary)

ma Select the [Motorola S format file (-form=stype)] check box.
“ CRC Operation
\ Miscellaneous

Click [Converter], and then click [Output].

Division output mot file (for Stype) (-output=<File name>)

~ | Manage Configurations...

Build Artifact |sis Binary Parsers €3 Error Parsers

${workspace_loc/${ProjName}/${ConfigName}}

+ X

W

Click [Apply and Close].
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(10) Click [Project], and then click [Build Project].

[te
Search Renesas Views Run Window Help
5 De S ug
# m CClick the [Project] tab.
ad Bund AN Ctri+AIt+B
s Build Configurations 3
I Ctrl+B
>
~  Build Xutomatically
mem N _ .
hC|ICk [Build Project]. Alt+D
Change Device
Change Toolchain Version
¥ C/C++ Project Settings Ctrl+Alt+P
Properties

(11) After the build is complete, the MOT file is output to the HardwareDebug folder in the project.
ﬁ e2_studio - ” studio

File Edit Navigate Search Project RenesasViews Run Window

ﬁ ke W | 15 Debug v | [ firmware1 Harg
{5 Project Explorer < | |2 [§E =k § = 0O
bl -.-_—5 firmware1 [HardwareDebug]
& Binaries
n) Includes
(5 src

VI_ +. HardwareDebug I

firmware 1.mot

firmware 1.udm
LibraryGeneratorfirmware 1.tmp
Linkerfirmware1.tmp
LinkerSubCommand.tmp
& makefile
makefile.init
@ objectmk
udSubCommand.tmp
> trash
firmware1.rcpe
{5} firmware1.scfg
firmware 1 HardwareDebug.launch
(?) Developer Assistance
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3.4.1.2 When Using GCC for Renesas RX

(1) Start e? studio.

(2) In Project Explorer, click the project of which you want to change the setting.

4%

W

ﬁ e2_studio - € studio

8 | % Debug

I Project Explorer = ||® =
15 firmware1 [HardwareDebug]

s firmware2 \
Click the project.

File Edit MNavigate Search Project RenesasViews Run Window

[€7 firmware1 Har

= 0

(3) Click [Project], and then click [Properties].

o

Search

ne

dwareD

Click the [Project] tab. Alt+B
Build Contigurations >
Build Project
Build Working Set >

Clean...

Build Automatically

C/C++ Index >
Update All Click [Properties]. b
Change Device

Change Toolchain ion

C/C++ Project

Renesas Views Run Window Help

ug

Ctrl+B

1nings Ctrl+Alt+P

Properties

(4) Click [>] for [C/C++ Build] to expand the pull-down menu.

ﬁ Properties for firmware1

type filter text

Resource _Click [>] .

rs

C/C++ Build
C/C++ General
Project Natures
Project References
Renesas QE
Run/Debug Settings

Resource

Path: ffirm|
Type: Proji
Location: C¥w|
Last modified: June]

Text file encoding
(O Inherited from {

@ Other: |UTF-8

[] store the encod

New text file line d
(@) Inherited from ¢

(O Other: Winday
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(5) Click [Settings].

(6) Click the [Tool Settings] tab.

(7) From [Objcopy], click [General].

(8) Change the setting of [OutFormat] to [Motorola S-record (srec)].
(9) Click [Apply and Close].

& Properties for firmware1 O X
i,‘,"'” Tilter text 7 Settings S v v
Resource
Builders
| i i jon: HardwareDe¢™ " S ° . v | Manage Configurations...
¥ C/CB“IS‘\’/"’ . Click [Settings]. Click [Tool Settings].
i anablyg

Environmep
& Tool Settings | %3 Toolchain 83 Device A Build Steps Build Artifact s Binary Parsers €@ Em ¢ | °*

Yool Chain Editor ;\‘: CPU OutFormat  Motorola S-record (srec) v
C/C++ General _ Optimization »
(@ Debug User deg options ¢l x =

Project Natures
Project References
Renesas QE
Run/Debug Settings

5 Wamir -
« ® Libran Change the setting of [OutFormat] to [Motorola S-record (srec)].
(= Settings
v & Compiler
(= Source
&= Includes
@ List
v ¥ Assembler
&2 Source
(2 Includes
(@ List
v & Linker
(& Source
(2 Archives
(& Miscellaneous
) Other _~From [Objcopy], click [General].
¥ Objcopy %
(™2 General
v & Print Size

_\'-
(2 General

Click [Apply and Close].

Restore Defaults Apply

( '7 Apply and Close Cancel
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(10) Click [Project], and then click [Build Project].

W De ug
— - .

K |2 Click the [Project] tab.
dwareD g9 Bunu mn vuralt+B
jware Build Configurations 3
I Ctri+B
>

~  Build A\utomatically

— L\ "

~K Click [Build Project]. ,,.p
Change Device
Change Toolchain Version

¥ C/C++ Project Settings Ctrl+Alt+P
Properties

(12) After the build is complete, the MOT file is output to the HardwareDebug folder in the project.

0 e2_studio - ? studio

File Edit Mavigate Search Project Renesas Views Run Window

& 1t | 8 1 Debug v || [E7] firmware1 Har
5 Project Explorer > | |2 RigE == g = 0
» 15 firmwarel [HardwareDebug] L

# Binaries
n Includes
2 src
"I. > HardwareDehugl
% SIC

35 firmwany].elf - [mi/le]
dbsctist \ The MOT file is output to the
firmware 14l HardwareDebug folder.
firmwapé1.1st

firmyfare1.map

hwsetup.Ist
lowlvl.Ist
lowsrc st

& makefile
makefile.init
mcu_clocks.Ist
mcu_imitlst
mecu_interrupts.ist
mcu_locks. st
mcu_mapped_intermupts.ist

o objectsmk
Pin.lst
r_bsp_commaon.lst

r bsp cpulst
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3.4.2 Procedures for Outputting Offset MOT Files

(1) Start e? studio.

(2) Click the [Run] tab, and then click [Debug Configurations].

asvlewselp
| =@, Run . +F11
V|| & Click the [Run] tab.
% F11

Debug
Run History >
© RunAs >

Run Configurations...

pebuanf Click [Debug Configuration].

Dg¥ug As >

Debug Configurations.. |
({ External Tools >

(3) In the [Debugger] tabbed page, click the [Connection Settings] tab.
(4) Change the setting of [Startup bank] to [Bank O].

0 Debug Configurations

Create, manage, and run configurations

C/C++ Application
C/C++ Remote Application
EASE Script
GDB Hardware Debugging
GDB Simulator Debugging (RH850)
Java Applet
Java Application
% Launch Group
T. Remote Java Application
v [£7] Renesas GDB Hardware Debugging
7] firmware1 HardwareDebug
[£7] Renesas Simulator Debugging (RX, RL78)

a1/ | @

] ® [ [5] ¢

Click the [Debugge

Name: |firmware1 Hardwarg#€&bug

> Startup| % Source| [TL26m.....

Debug hardware: E2 Lite (RX) drget Device: R5F5671E_DUAL

GDB Setting Pebug Tool Settings
Emulator (Auto)
Connection Type JTag
JTag Clock Frequency[MHz] 6.00
Fine Baud Rate[Mbps] 1.5
Hot Plug No
v Power
Power Target From The Emulator (MAX 200mA) Yes
Supply Voltage (V)
v CPU Operating Mode
Register Setting Single Chip
Mode pin Single-chip mode
Change startup bank Yes

Click the [Connection Settings] tab.

r] tab.

Startup bank

v Communication Mode
Mode

Bank 0
Debug Mode

.Change the setting of [Startup bank] to [Bank 0].

L Loae

rereereeereererreerrerrrFFFFFFFF

(5) Add an offset to the program located at addresses FFFO 0000h to FFFF FFFFh, and then download the
program to addresses FFEO 0000h to FFEF FFFFh. For details, see section 3.3, Debugging the Startup
Bank Switching Function, steps (3) to (6).
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Jun.30.23

RENESAS

Page 38 of 51



Dual Mode Usage Guide

(6) Click [Window], [Show View], and then [Other].

T |-|=r5|p’—C“Ck the [Window] tab.

New Window
Editor ¥
Appearance * | BSP_POR_FUNCTION(R_BSP_STARTUP_FUNCTION
Show View >| ©® Build Targets
Perspectivi ¥ C/C++ Projects
‘s Include Browser
Preferences L. Optimization Assistant
= g= Outline Alt+Shift+Q, O
~ 4 Problem Details
[#]  Problems Alt+Shift+Q, X
¥ Project Explorer
[C] Properties
=| 4" Search Alt+Shift+Q, 5
@ Smart Browser
2‘72 FFFnnns m Smart Manual
2 Click [Other].
v=| Tasks
g!‘ Terminal
ffeaal7
Other.. Alt+Shift+0Q, Q I

(7) In the [Show View] dialog box, enter "Debugger Console", and then click [Open].

& Show View

O X

& show View

(= General
= C/C++

(= Connecti
= Debug
= Git

[= Help
(= Java

(= Make
= Comph

[ Scripting

(= Code Generator

ons

[ Java Browsing

(= Partner 05
(= Renesas QF

(= Smart Configurator

Debugger Console]

G Debygger Console

Enter "Debugger Console".

Click [Open].

Cpen

Cancel

/
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(8) Run the following GDB command to output the MOT file of the program that was downloaded to
addresses FFEO 0000h to FFEF FFFFh with offset added. Enter any file name for the MOT file.
Command: dump srec memory firmware2.mot 0xffe00000 Oxffefffff

& Debugger Console X |
firmware1 HardwareDebug [Renesas GDB Hardware Debugging] r-elf-gdb -re-force-isa=v3 -m-force-double-fpu (7.8.2)

L el
monitor
monitor
monitor
monitor
monitor
monitor
monitor
monitor

b:L_J.U_ﬂLL:bJ-_r\J.ULII,nI\;J.,_'JJ.AUU'DJ.AUU,PJ.ACU'_'JJ.ACU’DJ.AIU'PJ.AIU,_'JJ._IUU'PJ.JC'U,_'JJ.JJ.U'DJ._IJ.'
set_io_access_width,RW,1,913b6-913bd,913c6-913cd,913d6-913dd, 913e6-913ed, 913F6-913f
set_io_access_width,RW,1,91829-9182a,91825-9182b,9182b-9182c,9182c-9182d,9182d-9182
set_io_access_width,RW,1,91837-91838,91838-91539,91839-91833,9183a-9183b, 9153b-9183
set_io_access_width,RW,1,a8b38-30b83,a8bas5, adbdc-adbat,adbl7-a0blf,c1288-c128a, c128y
set_ioc_access_width,RW,1,c1298-c1299,c1388-c1304,c1324,c1326,c1328,c1388-c1382, 1354
zet iD ACCESS '»\'if“'lﬂ DL 1 =1 a3 =1=23T ~1=23A4 ~1=2E ~1=20 =1ads =1=As ~1=ad ~1-Cno =1a6)
set_io_access_wp ENter the command, and then press the Enter key. iges|
set_lo_access Mt i,y cyuvicy uvsesyumaTy wvaTeuveTU umaTr juvsvy uvaveyuvowy U030

kil 7feada, 7fedds

(9) The MOT file is output to the project folder.

ﬁ e2_studio - firmware1/src/smc_gen/r_bsp/mcu/all/resetprg.c - e studio

File Edit Source Refactor Mavigate Search Project RenesasViews FRun W
| B-R-Bie| I EMN ]S i
55 Project Explorer = S Y 8§ — 8
w =% firmwarel [HardwareDebug]
1:;?' Binaries
B Includes
2 src

Developer Assistance
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4. Writing a Dual-Mode Program by Using RFP

4.1 Writing a Program in Bank 0 of the MCU in Shipment State

Prepare a MOT file (created in section 3.1, When Developing User Program Version 1.00) that contains a
program to be written to bank 0 and the option-setting memory settings. When the program is written by
using the following procedure with RFP, dual mode is set after a reset, and then the program written in bank
O operates.

(1) Start RFP.
(2) Click the [File] tab.
(3) Click [New Project], and then create a linear mode project.

£ Renesas Flash Programmer V3,11.02 — x
Click the [File] tab.

File [-Hete
MNew Project...

Cpen Project... Click [New Project].

Save Project

Save Image F

= ile...

File Checksum
Set File Password...

Browse...
Exit

Flazh Operation

Start

Renesas Flash Programmer W3.11.02 [3 fpr 2023]
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(4) Enter any project name in the [Project Name:] text box.
(5) Change other settings according to the system.
(6) Click [Connect].

& Create New Project - x
Project Information
Enter any project name.
Microcontraller: = /
Project Mame: fr=671 linear |
Project Falder: |G:¥warkspace¥Rﬂnesas Flazh Prngrammer¥UE| Browse..
Ciommunication
Took E2 emulator Lite - Interface: | 2 wire UART -
Taoaol Details.. Mum: AutoSelect Power: Mone
Click [Connect].
(7) In the [ID Code:] text box, enter the set security ID.
(8) Click [OK].
Es Authentication o) the security ID. X
Buthentication Code \
ID Code: IFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF I
Click [OK].
futa Authentica..., Cancel

RO1AN6894EJ0100 Rev.1.00
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(9) Click the [Operation Settings] tab.
(10) For [Command], select the [Program] and [Verify] check boxes.

£ Renesas Flash Programmer ¥3.11.02 — >

File  Target Device  Help / Click the [Operation Settings] tab.
I

Operation | Uperation Settings ock Settings  Connect Settings  Unique Code

Command Eraze Cptions
[] Eraze Eraze Selected Elocks e
Program \ Program & “erify Options
Werify Select the [Program] and [Verify] check boxes.
[] Checkaum Werify by reading the device

Checksum Tvpe

d2bit additive method w
Fill with OxFF
[ ] Gode Flagh / User Boot Error Settines
[] Data Flash Enable address check of program file
RO1AN6894EJ0100 Rev.1.00 Page 43 of 51
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(11) Click the [Operation] tab.

(12) For [Endian:], select the endian appropriate for the user program.
(13) For [Program File], select the user program to be written.

(14) Click [Start].

(15) When "Operation completed." appears, writing is complete.

£ Renesas Flash Programmer V3,11.02 — x
Click the [Operation] tab.
File  Target \ [Op ]
Operation |Operation Settings  Elock Settings  Connect Settinez  Unique Code
Project Information Select the endian appropriate for the user program.
Current Project: rx671_linear rpj
M tre T . Endiar: | Littl e
IErOEE oy [Program File], select the user program. ndlan 18
Frogram File \
Ci¥morkzpace¥e? studio¥firmware 1¥Hardware Debug¥fir mmare 1.mot Browse..
CRCG-32 : BI4DFCCH
Flash Operation Click [Start].
Program > Werify
Start OK
[Config frea] 0xFETFRDO00 - DxFETFAD2F  =ize : 48 #
[Config frea] 0xFETFA0D40 - DxFETFAD?F  =ize : G4
Werifyving data
[Config frea] 0xFETFRDO00 - DxFETFAD2F  =ize : 48
[Config frea] 0xFETFA0D40 - DxFETFAD?F  =ize : G4
Dizconnecting the tool "Operation completed." appears.
Operation -::umpleted.l/
W
Clear status and meszzage

RO1AN6894EJ0100 Rev.1.00
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4.2 Writing in Bank 1

This section describes how to write a user program in bank 1 after writing the user program in bank 0 in
section 4.1, Writing a Program in Bank 0 of the MCU in Shipment State.

Prepare the MOD file (created in section 3.4.2, Procedures for Outputting Offset MOT Files without option-
setting memory settings) to be written to bank 1.

(1) Start RFP.

(2) Click the [File] tab.

(3) Click [New Project], and then create a dual mode project.

£ Renesas Flash Programmer V3,11.02 — x
— Click the [File] tab.
File I_I'Il__ll.'
MNew Project...
Open Project.. \ . .
s Click [New Project].
Save Project
Save Image File...
File Checksum
Set File Password...
Browze..
Exit
Flazh Operation
Start
Renesas Flash Programmer W3.11.02 [3 fpr 2023]
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(4) Enter any project name in the [Project Name:] text box.
(5) Change other settings according to the system.
(6) Click [Connect].

& Create New Project — x
Project Information _
Enter any project name.
Microcontraller: = /
Froject Mame: fr=671 linear |
Project Falder: |G:¥warkspace¥Rﬂnesas Flazh Prngrammer¥UE| Browsze..
Communication
Tool |E2 emulator Lite Interface: | 2 wire UART -
Toal Details.. Mum: AutoSelect Power: Mone
Click [Connect].
(7) In the [ID Code:] text box, enter the set security ID.
(8) Click [OK].
e Authentication £ 00 e security ID. X
Buthentication Code \
ID Code: IFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF I
Click [OK].
futo Authentication Cancel
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(9) Click the [Operation Settings] tab.
(10) For [Command], select the [Program] and [Verify] check boxes.

£ Renesas Flash Programmer V3,11.02

File  Target Device Help

/ Click the [Operation Settings] tab.
Operation | Operation Settines MEfock Settines  Connect Settinez  Unigque Code

Command Eraze Options
[] Eraze Eraze Selected Blocks
Program \ Program & Werify Options
e Select the [Program] and [Verify] check boxes.
[] Checksum Werify by reading the device

Checkzum Tvpe
32bit additive method

Fill with 0:FF
[] Gode Flash / User Boot Error Settines
[] Data Flazh Enable address check of program file
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(11) Click the [Operation] tab.

(12) For [Endian:], select the endian appropriate for the user program.
(13) For [Program File], select the user program to be written.

(14) Click [Start].

(15) When "Operation completed." appears, writing is complete.

£ Renesas Flash Programmer V3,11.02 — x
File  TaroetDertioe Click the [Operation] tab.
Operation |Operation Settings  Elock Settings  Connect Settinez  Unique Code
Project Information Select the endian appropriate for the user program.
Current Project: rx671_linear rpj
Microcomtenllae R (o Endian: | Little w I
For [Program File], select the user program. ‘
Frogram File
Ci¥morkzpace¥e? studio¥firmware 1¥Hardware Debug¥fir mmare 1.mot Browse..
CRCG-32 : BI4DFCCH
Flash Operation Click [Start].
Program >> \erify /
Start OK
[Config frea] 0xFETFRDO00 - DxFETFAD2F  =ize : 48 #
[Config frea] 0xFETFA0D40 - DxFETFAD?F  =ize : G4
Werifyving data
[Config frea] 0xFETFRDO00 - DxFETFAD2F  =ize : 48
[Config frea] 0xFETFA0D40 - DxFETFAD?F  =ize : G4
Digconnecting the tool "Operation completed." appears.
Operation completed.
W
Clear status and meszzage
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5. Notes

5.1 Option-Setting Memory Settings

The option-setting memory settings can be specified in the source code. However, do not set the
BANKSEL.BANKSWP([2:0] bits for user programs of version 1.01 or later. Switching is allowed for self-
programming only.
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6. Reference Documents

User's Manual: Hardware
RX671 Group User's Manual: Hardware (RO1UHO899EJ)
(The latest version can be downloaded from the Renesas Electronics website.)

Application Note
RX Family Board Support Package Module Using Firmware Integration Technology (ROLAN1685EJ)
(The latest information can be downloaded from the Renesas Electronics website.)

RX Family Flash Module Using Firmware Integration Technology (RO1AN2184EJ)
(The latest information can be downloaded from the Renesas Electronics website.)

RX Family Firmware Update Module Using Firmware Integration Technology (RO1AN5824EJ)
(The latest information can be downloaded from the Renesas Electronics website.)

Technical Update/Technical News
(The latest information can be downloaded from the Renesas Electronics website.)
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

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

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

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

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

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

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

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

become possible.
5. Clock signals

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

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

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

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

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

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

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



Notice

1.

10.

11.

12.

13.
14.

(Notel)

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use
of these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights,
or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics
or others.
You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for
each Renesas Electronics product depends on the product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space
system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product
that is inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.
No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but
not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.
When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics
products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily
injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as
safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for
aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.
Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.
It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

“Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.

(Note2)

Corporate Headquarters
TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.

“Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.5.0-1 October 2020)

Contact information

For further information on a product, technology, the most up-to-date
version of a document, or your nearest sales office, please visit:
www.renesas.com/contact/.

© 2023 Renesas Electronics Corporation. All rights reserved.
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