RE NESAS Application Note

RX Family

Sample Program for Open Source FAT File System Library
M3S-TFAT-Tiny Module with Serial NOR Flash Memory

Abstract

This application note describes how to use the sample program for the open source FAT file system library
M3S-TFAT-Tiny module with serial NOR flash memory. Hereinafter, the "M3S-TFAT-Tiny module" is referred
to as the "TFAT library".

Target device
RX72N Group

When using this application note with other Renesas MCUSs, careful evaluation is recommended after making
modifications to comply with the alternate MCU.
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RX Family

Sample Program for Open Source FAT File System Library M3S-TFAT-Tiny Module
with Serial NOR Flash Memory

1. Outline

1.1 About This Application Note

This application note describes how to use the TFAT library with serial NOR flash memory. In this application

note, you create a FAT file system work area in serial NOR flash memory by using the TFAT library, and
then write files to, and read files from, the area.

This application note is bundled with a sample program that is compatible with the RX72N Envision Kit. If you

want to use another device, refer to "5. Board-Dependent Settings".

1.2 Environment in Which Operation Was Verified

Operation of the sample program bundled with this application note was verified under the conditions shown

below.

Table 1.1 Operating Environment

Iltem Description
MCU used R5F572NNHDFB (RX72N Group)
Operating voltage 3.3V

Integrated development
environment

Renesas Electronics e? studio 2024-01

C compiler

Renesas Electronics C/C++ Compiler for RX Family V3.06.00

Compiler option

The "-lang=c99" and “-optimize=0" options were added with the
default settings specified in the integrated development
environment.

Endianness Little endian
Operating mode Single-chip mode
Sample program version Rev.1.00

Board used

RX72N Envision Kit (model: RTK5RX72N0C00000BJ)

Serial NOR flash memory used

Macronix MX25L3233F (32 megabits)

1.3 Configuration of This Application Note
This application note consists of the items listed below.

Table 1.2 Configuration of This Application Note

Item

Description

r01an7187jj0100_rx.pdf

Application note document (Japanese version)

r01an7187ej0100_rx.pdf

Application note document (English version)

workspace

TFAT_sample_RX72N_with_Flash

Sample program for the RX72N
(compatible with e2 studio)™

Note: 1. The e? studio project can be converted to a CS+ project.

RO1AN7187EJ0100 Rev.1.00
May.01.24
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1.4 Modules

Table 1.3 lists the FIT modules used in the sample program that is bundled with this application note. These
FIT modules are provided by RX Driver Package v1.42.

Table 1.3 List of FIT Modules Used

Category Application Note (Document Number) FIT Module Rev.

BSP RX Family Board Support Package Module r_bsp 7.42
Using Firmware Integration Technology
(RO1AN1685)

Device driver RX Family CMT Module Using Firmware r_cmt_rx 5.60
Integration Technology
(RO1AN1856)

RX Family QSPI Clock Synchronous Single r_gspi_smstr_rx | 1.21

Master Control Module Using Firmware
Integration Technology
(RO1AN1940)

RX Family Clock Synchronous Control Module r_flash_spi 3.30

for Serial NOR Flash Memory Access
Firmware Integration Technology
(RO1AN2662)

Middleware RX Family System Timer Module r_sys_time_rx | 1.01
Firmware Integration Technology
(R20AN0431)

RX Family Memory Access Driver Interface r_memdrv_rx .

Module Using Firmware Integration
Technology
(RO1AN4548)

RX Family M3S-TFAT-Tiny Memory Driver r_tiat_driver_rx | 2.30

Interface Module
Firmware Integration Technology
(R20AN0335)

RX Family Open Source FAT File System r_tfat_rx 4.10

M3S-TFAT-Tiny Module
Firmware Integration Technology
(R20AN0038)

RO1AN7187EJ0100 Rev.1.00 Page 4 of 26
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2. Hardware Description

2.1 Hardware Configuration

The target board of this application note is equipped with Macronix serial NOR flash memory. Table 2.1
shows the pin connections between the MCU on the target board and the serial NOR flash memory.

Table 2.1 Pin Connections

Pin Name/Signal Input/Output Description
PD4/QSSL-B Output Chip Select
PD5/QSPCLK-B Output Clock

PD6/QIO0-B Input/output Bidirectional Data O
PD7/QIO1-B Input/output Bidirectional Data 1
PD2/Ql02-B Input/output Bidirectional Data 2
PD3/QIO3-B Input/output Bidirectional Data 3

3. Executing the Sample Program

3.1 Launching the Workspace

1. Start e? studio. The dialog box for selecting the workspace opens. If the dialog box does not open, from
the [File] menu, select [Switch Workspace] and then [Others].
2. Select any workspace of your choice, and then click [Launch].

Select a directory as workspace

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

C:¥workspace v BrowseA.I

Select any workspace

[ Use this as the default and do not ask again

» Recent Workspaces

Cancel

RO1AN7187EJ0100 Rev.1.00 Page 5 of 26
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3. From the [File] menu, select [Import].

8 workspace - € studio

dit Source Refactor Navigate Search Project Rer
New Alt+Shift+N >

Open File...
_ L, Open Projects from File Sy3te

Recent Files

Close Editor

Close All Editors Ctrl+Shift+W
™ select the [File].
Save Ctrl+S

&l Save As...
Save All Ctrl+Shift+S
Revert

Move...
Rename... F2
Refresh F5

Convert Line Delimiters To >

Print... Ctrl+P

: Select [Import].
I = Import... I‘/

i Export...

Properties Alt+Enter

Switch Workspace >
Restart
Exit

RO1AN7187EJ0100 Rev.1.00 Page 6 of 26
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4. Under the [General] node, select [Existing Projects into Workspace], and then select [Next].

a Import O %

Select \‘

- Choose import wizard. H l

Select an import wizard:

‘type filter text ‘

~ [ General
. Archive File
[A CMSIS Pack

I 1% Existing Projects into Workspace I\
2 Flle Syst isti i i
—a Hie System Select [Existing Projects into Workspace].

1 Preferences

[} Projects from Folder or Archive
=2 Rename & Import Existing C/C++ Project into Workspace
&% Renesas CC-RX project conversion to Renesas GCC RX
& Renesas CS+ Project for CA78KOR/CA78K0

T Renesas CS+ Project for CC-RX, CC-RL and CC-RH

&% Renesas GitHub FreeRTOS (with loT libraries) Project
" Sample Projects on Renesas Website Select [NeXt >]
= C/C++ / ‘
i \?,J' < Back Finish Cancel H
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5. Select [Browse] and specify the sample program bundled with this application note.
6. Select [Finish].

@& 1mport O =

Import Projects

Select a directory to search for existing Eclipse projects.

(®) Select root directory: |C:¥workspace¥TFAT sample_RX72N_with_FLASH

Select [Browse]
and specify the sample program

(_) Select archive file:

——— bundle with this application note.
I [V] TFAT_sample_RX72N_with_FLASH (C:¥workspace¥TFAT sample RX72N_with_FLAS Select All
Dese Il
Refresh Select the sample project .
L4 >
Options

[ search for nested projects

[[] Copy projects into workspace

[ Close newly imported projects upon completion
[ Hide projects that already exist in the workspace

Working sets

Select [Finish].

[]Add project to working sets

< Back Next >

RO1AN7187EJ0100 Rev.1.00 Page 8 of 26
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3.2 Executing the Sample Program and Verifying Its Operation
This section describes how to execute the sample program that you imported and how to verify its operation.

1. Select the Build icon to build the imported sample program.

B workspace - & studio - ] X
File Edit Sgurce Refactor Navigate Search Project Renesas Views Run Window Help
B v o v Q- Q, 1| Ec/ce+ s Smart Configurator
- ] = O |[E= Outline X —=

§ 2 D

L Project By §
v 5 TFAT sample_RX72N_with

T,\’ Binaries

There is no active editor that
provides an outline.

n Includes
& src

= HardwareDebug

= trash
TFAT_sample_RX72N_with_FLASH.rcpe C | |Ck the [ B u | |d] button .
15+ TFAT sample_RX72N_with_FLASH.scfg

X TFAT_sample_RX72N_with_FLASH Hardwa

?) Developer Assistance

2 Console ¢ | [l Properties @ Smart Browser | 55 Smart Manual *M~-=0
No consoles to display at this time.
< >
Page 9 of 26
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2. When the building is complete, perform debugging to verify operation. To perform debugging, open
[Debug Configurations].

8 workspace - & studio

File Edit Source Refactor Navi

igaleagearch Project Renesas Views Run Window Help
{1 Project Explorer > -

~ 15 TFAT sample_RX72N_with_

Debug As
o‘ Binaries

L FAT_sample_RX72N_with_FLASH HardwareDebug

nil Includes

Debug Configurations...

Organize Favorites)
B sic [

(& HardwareDebug
& trash
TFAT sample_RX72N_with_FLASH.rcpe
W TFAT_sample_RX72N_with_FLASH.scfg
X| TFAT_sample_RX72N_with_FLASH Hardware
7) Developer Assistance

2 Console X

RA FSP

= O X

Q

ERic/ce+ S Smant Configurator

[ =
o= Outline X =]

There is no active editor that
provides an outline.

Click ¥ , and click [Debug Configurations].

RO1AN7187EJ0100 Rev.1.00
May.01.24
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3. Open the debug configurations for the sample program that you built, and then start debugging it.

@ Debug Configurations O X
¢
Create, manage, and run configurations /ﬁ\'
FeEXR E M Name: 7TFAT_sample_RX72N_with_FLASH HardwareDebug

4‘ || Main % Debugger B Startup [] Common| % Source

] C/C++ Application

el o
[€] ¢/C++ Remote Application Broject :
L EASE Script TFAT_sample_RX72N_with_FLASH Browse...
[€] GDB Hardware Debugging C/C++ Application:
[€”] GDB Simulator Debugging (RH850) :
b Gioun HardwareDebug/TFAT_sample_RX72N_with_FLASH.x
v [€7] Renesas GDB Hardware Debugging Variables... Search Project... Browse...

[ TFAT_sample RX72N_with_FLASH Hardwan

Build (if required) before launching

Build Configuration; Select Automatically 2
() Enable auto build () Disable auto build
(®) Use workspace settings Configure Workspace Settings...

Select sample application name
from [Renesas GDB Hardware Debugging].

Click [Debug] button

< >
i 2 Revert Apply
Filter matched 9 of 11 items eye Apply

\? ) Close

4. At this time, e? studio displays a pop-up window that confirms whether to switch the perspective. Switch
it if necessary.

@ Confirm Perspective Swit < |

This kind of launch is configured to open the Debug perspective when it suspends.

This Debug perspective supports application debugging by providing views for displaying the
debug stack, variables and breakpoints.

Switch to this perspective? | Cjick [Switch] button.

[] Remember my decision

| switeh ] No

RO1AN7187EJ0100 Rev.1.00 Page 11 of 26
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5. Open Renesas Debug Virtual Console so that you can view the operation results.

° workspace - TFAT_sample_RX72N_with_FLASH/src/smc_gen/r_bsp/mcu/all/resetprg.c - €* studio

- [m] X
Eile Edit Source Refactor Navigate Search Proje Run Window Help
S~ ‘ - o 2. C/C++ > r » v 00 % ﬁ_l A | Q |\ Bic/ces .’?Sman(on"gurator 17 Debug
Foow x| =0 Code Gt > =BV %sBr# P =0
- i 8|3 Debug 4 Fault Status |A % ro et 8
v [€7] TFAT_sample_RX72N_with_| Partner OS = Name Type v
v B TFAT_sample_RX72N_wit Pin Configurator ‘
v @ Thread #1 1 (single ¢ Renesas QE > @ Eventpoints |
= PowerON_Reset P Smart Configurator > i . 10 Registers
wi n-elf-gdb -rx-force-isa= Solution Toolkit > MMU
w! Renesas GDB server (Ho s (& Performance Analysis
@ Pprofile
= X7, Real-time Chart
£ €y Trace
INTERNAL_NOT_USED(i () Visual Expression
endif P2 Live Trace Console
= #if defined(__CCRX__) || defined(__GNUC_)
/* Initialize the Interrupt Table Register */
R_BSP_SET_INTB(R_BSP_SECTOP_INTVECTTBL);
Select [Debug] from [Renesas Views], Register */
. TVECTTBL);
and then select [Renesas Debug Virtual Console].
|5 PRrT PO P e ¥
> < >

) Console X il Registers [£. P38 @ Smart Browser | G Debugger Console [J Memory o X x| ki

TFAT_sample_RX72N_with_FLASH HardwareDebug [Renesas GDB Hardware Debugging] [pid: 11]

GUo. J4004

Target connection status - OK o

Target connection status - OK

Starting download

Finished download

Hardware breakpoint set at address @xffcoeeff
< > || <

g8 ~e0-0-=0

<

Writable Smart Insert 207:1:11877

RO1AN7187EJ0100 Rev.1.00 Page 12 of 26
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6. Execute the sample program.

0 workspace - TFAT_sample_RX72N_with_FLASH/src/smc_gen/r_bsp/mcu/all/resetprg.c - e studio = ] X
File Edit Source Refactor Navigate Search Project Renesas Views Run Window Help
o Q vid ) .3 R B-Q bt - L& Q E BHC/Co+ m¥ Smart Configurator 1 Debug
15 Debug > “° 0 resetprg.c = V% X |iGr e ®E I 0O
= i® 8 |SWXQ7 ffceeeee - R_BSP_POR_FUNCTION(R_BSP_STARTUP_FUNCTION) A o & o
v [ TFAT_sample_RX72N_with F | B<°> { s e e e e .
v i TFAT_sample_RX72N_witl | B85+ 5
v @ Thread #1 1 (single cc 211 SeleCt [Resume] bUtton
= PowerON_Reset_P( 212 * will be unavailable after y -
wi nc-elf-gdb -rx-force-isa=+ -
w Renesas GDB server (Hos = i “
#if defined(__GNUC_ )
- #if BSP_CFG_USER_STACK_ENABLE == 1
218 INTERNAL_NOT_USED(ustack_area);
219 #endif
220 INTERNAL_NOT_USED(istack_area);
1 #endif
3 #if defined(__CCRX__) || defined(__GNUC_)
225 Initialize the Interrupt Table Register
fceooee R_BSP_SET_INTB(R_BSP_SECTOP_INTVECTTBL);
#ifdef RSP MClI FXCFPTTON TARIF 2/
< >
2 Console Registers |%. PS80 @ Smart Browser 8 Debugger Console & Renesas Debug Virtual Console X = [J Memory <0

L PR FETER

7. If the program execution was successful, the following messages are displayed in Renesas Debug
Virtual Console:

Start TFAT sample.

Start FAT format.

*** Scan (Tree Mode) ***
0:

FLD/

| -TEXT.TXT

| -
I
| 1-

| -

*¥*¥* End of Scan ***

Finished TFAT sample.

If the following message is displayed, you must format the serial NOR flash memory:
Error (FR_NO_FILESYSTEM) Drive mount

Format the serial NOR flash memory by referring to "4.4.2 Formatting Process" and "7.1 About the
Formatting Process".

RO1AN7187EJ0100 Rev.1.00 Page 13 of 26
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4. Sample Program

4.1 Overview
The sample program is an e2 studio project that is compatible with the target board shown in Table 1.1
Operating Environment.

4.2 Flowchart
Figure 4.1 shows the flowchart of the "main” function of the sample program.

Initialize peripheral module

A

Detect Media

File operation

!

Close
Serial NOR Flash

A\ 4
End

Figure 4.1 Flowchart of the "main” Function

RO1AN7187EJ0100 Rev.1.00 Page 14 of 26
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4.3 Module Initialization

Before you can use serial NOR flash memory with the TFAT library, you must initialize the following modules:
*r_sys_time_rx

 r_flash_spi

o r_tfat_driver_rx

You must also initialize the settings of the pins that are connected to the serial NOR flash memory.

4.3.1 Flowchart
( Start )

A 4
| Initialize system timer |

Y
| Initialize device driver |

\ 4
| Initialize middleware |

Y
End

Figure 4.2 Flowchart of the Module Initialization Processes

4.3.2 System Timer Initialization

The system timer initialization process initializes the r_sys_time_rx module. This module is used to set the
file update time.

4.3.3 Device Driver Initialization

The device driver initialization process initializes the r_flash_spi module. This module configures the
communication with the serial NOR flash memory. It also registers the callback function that checks whether
the flash memory is busy as a periodic timer callback for the r_sys_time_rx module at an interval of 10 ms.

4.3.4 Middleware Initialization

The middleware initialization process initializes the r_tfat_driver_rx module. This module also registers its
own callback function that checks whether the flash memory is busy as a periodic timer callback for the
r_cmt_rx module at an interval of 1 ms. For more detailed information, refer to "7.2 Timer Function for Serial
NOR Flash Memory".

RO1AN7187EJ0100 Rev.1.00 Page 15 of 26
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4.4 File Manipulation
4.4.1 Flowchart

( Start )

Y

Format(f_mkfs)

v

Register file system’ s work area (f_mount)

v

Make directory (f_mkdir)

v

Make and open new file on write mode
(f_open)

v

Write data to file (f_write)

v

Close file (f_close)

v

Open file on read mode (f_open)

v

Set riw pointer to the top of file (f_lseek)

v

Read data from file (f_read)

v

Close file (f_close)

End

Figure 4.3 Flowchart of File Manipulation Processes

4.4.2 Formatting Process

The open source FAT file system FatFs provides several optional settings that are defined in "ffconf.h". You
can change the values of these settings to customize the API functions and FatFs features that are available
to you. You cannot change these settings by using Smart Configurator.

These FatFs settings include the FF_USE_MKFS definition shown in Table 4.1 Formatting Option. This
definition is an option to enable the f_mkfs function that performs the formatting process. If this option is set
to 1, the TFAT library gives the users access to the f_mkfs function. In the sample program, when the
formatting process is started, the f_mkfs function is called by changing the value of this option to 1.

Note that the formatting process erases the data existing on the serial NOR flash memory. Before the
process starts, confirm that no important data is contained in the memory. For more detailed information
about the formatting process, refer to "7.1 About the Formatting Process".

RO1AN7187EJ0100 Rev.1.00 Page 16 of 26
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Table 4.1 Formatting Option

Definition Name Possible Value Value Meaning Default
FF_USE_MKFS “1” Enables the f_mkfs function. | “0”
“0” Disables the f_mkfs function.

4.4.3 File Manipulation Processes

After the formatting process (f_mkfs) is executed, file manipulation processes are sequentially executed as
shown in Figure 4.3 Flowchart of File Manipulation Processes.

In these file manipulation processes, the following operations are performed:

Register the work area in the FAT file system (f_mount)

Create a folder named "FLD" in the root directory (f_mkdir)

Create a file named "TEXT.TXT" in the "FLD" folder and open the file in write mode (f_open)

Write text data of 2,048 bytes to the "TEXT.TXT" file (f_write)

Close the "TEXT.TXT" file (f_close)

Reopen the "TEXT.TXT" file in read mode (f_open)

Move the file pointer to the start address of the "TEXT.TXT" file (f_Iseek)

Read the data in the file in units of 512 bytes from the file beginning and check whether each unit of data

is identical to the written data (f_read)

9. Repeat step 8 to check whether all 2,048 bytes are identical to the 2,048-byte data that was written in
step 4

10. Close the "TEXT.TXT" file (f_close)

©NOOAWODNRE

The data to be written to the file is defined in "r_data_file.c". By default, repetitions of the string "Renesas,"
are written. You can change the data to be written and the relevant macro FILESIZE corresponding to the
data size in “r_data_file.n”, if necessary.

4.5 Memory Usage

This section shows the ROM size, RAM size, and the maximum stack size used by the sample program of
this application note. "Table 4.2 Confirmation Conditions" shows the conditions under which memory usage
was confirmed. "1.4 Modules" shows the modules that were used for confirmation and their revision
numbers. "Table 4.3 Memory Usage" shows the confirmation results.

Table 4.2 Confirmation Conditions

Condition Description

Integrated development environment Renesas Electronics e? studio 2023-10

C compiler Renesas Electronics C/C++ Compiler for RX Family
Vv3.06.00

Endianness Little endian

Compilation option The "-lang=c99" and “-optimize=0” options were
added with the default settings specified in the
integrated development environment.

Table 4.3 Memory Usage

ltem Memory Usage
ROM 69195 byte
RAM 48570 byte
Stack 5276 byte
RO1AN7187EJ0100 Rev.1.00 Page 17 of 26
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5. Board-Dependent Settings

5.1 Modifying the Settings

This section describes how to modify the sample program of this application note if you use the sample
program for a board other than the target board (RX72N Envision Kit).

In the sample program, the sections that are dependent on the target board are the settings of pins that are
used for connections between the Macronix serial NOR flash memory and the MCU mounted on the board.
For details about the pins that are used for connection between the serial NOR flash memory and MCU on
the target board, refer to "2.1 Hardware Configuration"”.

The settings that are dependent on the target board and need to be modified are as follows:
1. The pin settings of the quad serial peripheral interface (QSPI). Change the pin settings according to the

board that you want to use. In Smart Configurator, open the [Pins] page, and then select [QSPI]. You
can then access the relevant QSPI pin settings.

¢ TFAT sample RX72N_with FLASH.scfg X =8
. " . %l &

Pin conflguratlon Generate Code Generate Report
Hint : This button B wil assign pin function to the default board pins if a board is selected. Don't Show Again| | 3¢
Hardware Resource + = |% s%  Pin Function A ) ‘ ﬂ| _g.}‘ B3 223
‘Type filter text ‘ ‘type filter text (* = any string, ? = any character) | All 4

' CAN2 ~ Enabled Fundiion Assignment Pin Number Direction R
v ff Serial peripheral interface QIo0 # PD6/D6/MTIC5V/MTIOCBA/POEA#/SSLC2-A/REFS0C # 120 (B) 10
= RSPIO Qlo1 # PD7/D7/MTIC5U/POEO#/SSLC3-A/RMIIT_RX_ER/QMI # 119 (B) 10
= RSPI Qloz # PD2/D2/MTIOCAD/TIC2/GTIOCOB/MISOC-A/CRXO/E # 124 (B) 10
= RSPI2 “] __qio3 #_PD3/D3/MTIOC8D/TOC2/POES#/GTIOCOA/RSPCKC- # 123 (B) 10
v #13 Quad serial peripheral interface ] aml # Not assigned # Not assigned None
] QMO 7 _Not assigned # Not assigned  None
v ] Serial soutnterface enhanced QSPCLK # PD5/D5/MTICSW/MTIOC8C/MTCLKA/POE104/SSLCT # 121 (B) o |
¢ SSIEO L QssL 7 Not assigned # Not assigned None
W' SSIE1
## MMC host interface
#2 SD host interface
4% Darallol data rantire nnit v
< < >

Pin Function Pin Number
Overview | Board | Clocks | System | Components terrupts

2. The SS# pin settings of the clock synchronous control module for serial NOR flash memory access
(r_flash_spi). Change the settings to the MCU pins (on the board that you want to use) to which the SS#
pins of the serial NOR flash memory are connected. In Smart Configurator, open the [Components]
page, and then select [r_flash_spi]. In the properties list, [Device 0 Port Number] and [Device 0 Bit
Number] are the relevant settings.
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; % (=]
Software component configuration Generate Code Generate Report
Components pxy 7y = # 3¢ » Configure @
" Property Value A
type filter text #
v (= Startup ~ #
v [ Generic #
& rbsp #
~ (= Drivers #
#
#
#
f- r_qspi_\mstr_rx #
v (= Timers #
%‘ remt_x # Device 0 Port Number PORTD
v (= Middleware # Device 0 Bit Number PIN4
¥ = Memory #
‘}' r_memdrv_rx #
v (= Timers v
f- r_sys_time rx
v [+ Storage

Overview | Board | Clocks | System Pins | Interrupts

3. The control-target serial NOR Flash memory settings of the clock synchronous control module for serial
NOR flash memory access (r_flash_spi). Set the serial NOR flash memory device that you use as the
control target. In Smart Configurator, open the [Components] page, and then select [r_flash_spi]. In the
properties list, find the model name and memory size of the Macronix serial NOR flash memory device
that you use. Make sure that "Control target" is displayed for only the model name and memory size of
the flash memory device that you use.

' TRAT sample RXT2N_with_FLASH.scfg = 3
e= <=h
. = =)
Software component configuration Gemra;g ST
Components gsy 05 =N % Configure )
- . Property Value ~
type filter text # Device 1 Included Disabled
~ [ Startup # Device 0 Macronix MX25L Contral target
v [ Generic # Device 0 Macronix MX66L Not control target
@ rbsp # Device 0 Macronix MX25R Not control target
v & Drivers # Device 0 Adesto AT25QF Not control target
hd ¥
#
¥ = Com #
#
v (= Timers # Device 0 512K-bit (64K Bytes) Mot control target
& reme # Device 0 1M-bit (128K Bytes) Not control target
~ (= Middleware # Device 0 2M-bit (256K Bytes) Mot control target
v (= Memory # Device 0 4M-bit (512K Bytes) Not control target
& _memdn_r # Device 0 16M-bit  (2M Bytes) Not control target
v (& Timers # Device 0 32M-bit  (4M Bytes) Control target
& r_sys_time_rx # Device 0 64M-bit  (8M Bytes) Not control target
v (& Storage # Device 0 128M-bit  (16M Bytes) Not control target
@ rthat driver rx # Device 0 256M-bit  (32M Bytes) Not control target
‘} r tfat ¢ # Device 0 512M-bit  (64M Bytes) Mot control target
# Device 0 1G-bit _ (128M Bytes) Not control target -
o >

Pins Interrupts

Overview Board Clocks System
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5.2 Changes to the Initial Settings of Smart Configurator

This section shows the Smart Configurator settings that have been changed from their initial values for use
with the sample program of this application note.

5.2.1 BSP Module

Table 5.1 shows the relevant settings of the BSP module and their values that are currently set. For details
about the "User stack size" and "Heap size" settings, refer to "7.3 About the Stack and Heap Sizes".

Table 5.1 Changes to the "User stack size" and "Heap size" Settings

ltem Current Value
User stack size 0x2000
Heap size 0x1000

c:J (5]

Software component configuration Generate Code Generate Report

Components 23 15 - [+ 37 ¥ Configure (6}

Property Value ~

v & Configurations

type filter text ‘

~ (=% Drivers
¥ = Memory
‘3- r_flash_spi
v = Communications
& r_gspi_smstr rx
v = Timers
‘3— r_cmt_nx
v [ Middleware

Vv [ Memory

v (= Startup ~ l_usmmnmu 2 sta:xs.l
v (& Generic # User stack size 0x2000
& rbsp # Interrupt stack size 0x2000

| # Heap size

0x4000 |

# Initializes C input and output library functions
# Enable user stdio charget function

#

# Enable user stdio charput function

#

# Processor Mode

# 1D code 1

# ID code 2

Enable
Use BSP charget() function

Use BSP charput() function
Stay in Supervisor mode

OxFFFFFFFF
OxFFFFFFFF

9— r memdrv_rx
v = Timers

W r_sys_time_rx

¥ [ Storage v

Overview Board | Clocks System | Components Pins| Interrupts

5.2.2 Memory Access Driver Interface Module

Table 5.2 shows the relevant settings of the memory access driver interface module and their currently set
values. These settings pertain to the communication mode and speed.

Table 5.2 Changes to the Settings of the Memory Access Driver Interface Module

Item Current Value

Device 0 driver QSPI clock synchronous single master control FIT module
Device 0 transfer rate for command 30000000 (30 Mbps)

transmission.

Device 0 Transfer rate for date transmission.
Device 0 Transfer rate for data reception.

30000000 (30 Mbps)
30000000 (30 Mbps)
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. . &}J &
Software component configuration Generate Code Generate Report
Components g . - [+ :%::z ¥  Configure (©)
- & Property Value ~
type filter text Vv & Configurations
v (= Startup A # Use device 0 enabled
v (= Generic # Use device 1 disabled
& rbsp # Device 0 data transfer mode CPU transfer (Software transfer)
Vv (= Drivers #
v (= Memory # Device O driver QSPI clock synchronous single-master control FIT m
q' r_flash_spi #
~ (% Communications # Device 0 driver channel number Channel 0
f r_gspi_smstr_rx #
~ (= Timers # Device 0 type NOR FLASH or EEPROM
% r_cmt_rx #
v (= Middleware # Device 0 transfer rate for command transmission. 30000000
v (= Memory # Device 0 Transfer rate for data transmission. 30000000
%’ R # Device 0 Transfer rate for data reception. 30000000
v = Timers L v
W r_sys_time_rx
Vv = Storage v

Overview Board  Clocks | System | Components | Pins | Interrupts

5.2.3 Clock Synchronous Control Module for Serial NOR Flash Memory Access

Table 5.3 shows the relevant settings of the clock synchronous control module for serial NOR flash memory
access. For this module, the settings for selection of the control-target serial NOR flash memory device and
the pin that is connected to the Chip Select pin of the target memory device have been changed.

Table 5.3 Changes to the Settings of the Clock Synchronous Control Module for Serial NOR Flash
Memory Access

Item Current Value
Device 0 Macronix MX25L Control target
Device 0 32M-bit (4M Bytes) Contral target
Device 0 Port Number PORTD
Device 0 Bit Number PIN4
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v (= Startup
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~ (= Timers
%" r_emt_rx
v [ Middleware
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% r_memdrv_rx
v = Timers
f- r_sys_time_rx
Vv |= Storage

v

Software component configuration

Configure

e =
Generate Code Generate Report

@

Property
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l# Device 0 Macronix MX25L

Control target

Device 0 Macronix MX66L
Device 0 Macronix MX25R
Device 0 Adesto AT25QF

Device 0 512K-bit
Device 0 1M-bit
Device 0 2M-bit
Device 0 4M-bit
Device 0 16M-bit

(64K Bytes)
(128K Bytes)
(256K Bytes)
(512K Bytes)
(2M Bytes)

Not control target
Not control target

Not control target

Not control target
Not control target
Not control target
Not control target

Not control target

Device 0 32M-bit

(4M Bytes)

Control target

#
#
#
#
#
#
#
#
#
#
#
#
g

Device 0 64M-bit

(8M Bytes)

Not control target

Qverview ‘ Board |Clocks |System ‘Components‘ Pins‘ \nterrupts|

Software component configuration c

&

Components pxg ey |2 (-

- =

H3

"

type filter text

v (= Startup
v = Generic
@& rbsp
v (= Drivers
v (= Memory
% r_flash_spi
¥ [=> Communications
& r_gspi_smstr_rx
v (= Timers
%' r_cmt_rx
v [+ Middleware
v = Memory
G r_memdrv_ix
¥ = Timers
W& rsys_time_rx
v = Storage

v

Configure

Generate Code Generate Report

@

Property

HHEEEHEEREERESR

Value

# Device 0 Port Number
# Device 0 Bit Number

PORTD
PIN4

#
#

Overview | Board ‘Clocks ‘ System | Components Pins| Interrupts‘
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6. Migration to CS+

Only an e? studio project sample program is bundled with this application note. If you use the sample
program with CS+, load the e2 studio project by using the following procedure.

z Project Build Debug Tool Window Help (7R
c'v da XD @ 0 & 88 8 3 R f TR e A B 60" & 5202 g
; 5 o wa
i @, St - x
Loads the project of CS+{formerly CubeSuite<). Can also be cpened directly from the followng link al
) e e
2. RL78_CCRL_Dependencies
pon Existing Simulator Online/e? studio/CubeSuite/High-performance Embedded Workshop/PM+ -
The project created with the MCU Simulator Orline. the ¢* studio. or the old IDE can be converted to the CSe project
Support version: "
NEU Smator i
The rcpc file output by the MCU Simulator Online can be read.
{1 Buid aptions and smulator be CC-RL compler.
"A Oinen Project

Launch CS+ and click “Start”.

Select [Open Exsisting MCU Simulator Online/e? studio/CubeSuite/High-
performance Embedded Workshop/PM+ project] in Start menu.

& FFaxur |_] e2studio_category.rcpc 20 R \
= v | e2studio_std.rcpc 20 {
B o5 | ] e2studio_std_2pri.rcpc — 2roCT241
ks pu— 22557 Select [project file for
];f* T E L eZstud?o_ i Commg p!?on.r(pc MCU Simulator On”ne/ez
Select the file with the extension [~} """ studio]

[.rcpc] and click [Open] button.

[F1 Open Help fo. | F2 flename F

>

Project
o~ Froject setiings

Microcontroller. RX

Select the device used
in the project.

New microcontroller: Project

5 (Search microcontroller) Update, | @ Description REEies e
7 New microcontroller
. Microcontroller: RX v
Select the used project .
b3, (Search microcontroller) Update.

 JR5F521054N(B0pin)
P RSF521054FP(100pin)
48 R5F521054xLJ(100pin)
2 R5F52105EXEM(69pin)
2 R5F52105BxFB(144pin)
4 R5F52105BxFF (80pin)

Product Name R5F52105AFN
Onchip ROM size[KBytes]: 128
On-chip RAM size[Bytes] 20430
Addional Infomafion:Packags=PLQPODSOKE-A

e.g. Sample

The project name depends on the AN.

New project ¥ REF521058xFK(Bpin)
Kind of project: Emply Application(CC-RX) ¥ ROF521058xFL43pin) v
Project name: e2studio_std l
[ Create on a different place from the source project e
n n Kind ofproject Empy Application(CC-RX) B
Select Project type, and specify I e

the project name and its location.
¥" Click OK button if they are OK.

[ Creatdon  different place from the source project

Copllall files i the folder oft

Backup thelgroject composition files after conversion

Cancel Help
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7. Notes

7.1 About the Formatting Process

Make sure that the memory device (such as serial NOR flash memory) to be used with the TFAT library is
formatted as a FAT file system (in FAT12, FAT16, or FAT32 format). If the serial NOR flash memory to be
used for executing the sample program of this application note is not formatted (or formatted otherwise),
appropriately format it by referring to "4.4.2 Formatting Process".

If you execute the sample program with a serial NOR flash memory device that is not formatted as a FAT file
system (in FAT12, FAT16, or FAT32 format), the f_mount API function does not run correctly. As a result, the
program fails to mount a file system and the following message appears in Renesas Debug Virtual Console:
Error (FR_NO_FILESYSTEM) Drive mount

7.2 Timer Function for Serial NOR Flash Memory

To use the TFAT library with serial NOR flash memory, the disk_1ms_interval callback function included in
the TFAT memory driver FIT module must be registered as a periodic timer callback at an interval of 1 ms. In
the sample program, to perform this processing, the R_CMT_CreatePeriodic API function of the CMT
module is used as follows:

R CMT CreatePeriodic((uint32 t) (1000), disk 1lms interval,
&gs_cmt channel) ;

7.3 About the Stack and Heap Sizes

To use the TFAT library with serial NOR flash memory, the sector size must be changed to 4,096. Set "4096"
for FF_MIX_SS and FF_MAX_SS in ffconf.h.

Note that this change increases the sizes of local and global variables used in the TFAT library and therefore
may cause a stack overflow or heap overflow. Change the stack and heap sizes if necessary. For details
about how to change the stack and heap sizes and the stack and heap sizes that are set in the sample
program of this application note, refer to "5.2.1 BSP Module".
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8. Reference Documents

User’s Manual: Hardware
RX Family: RX72N Group User’s Manual: Hardware (RO1UH0824)

User’s Manual: Evaluation Board
RX72N Envision Kit User's Manual (R20UT4788)
RX72N Envision Kit - Schematics (R20UT4789)

User’s Guide: Development Environment
RX Smart Configurator User's Guide (R20AN0451)
RX Family: CC-RX Compiler User’'s Manual (R20UT3248)

The latest versions can be downloaded from the Renesas Electronics website. (www.renesas.com)
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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 I/O pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/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 Vi
(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 Vi (Min.).
7. Prohibition of access to reserved addresses

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

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

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



Notice

1.

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/.

© 2024 Renesas Electronics Corporation. All rights reserved.
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