RE NESAS Application Note

RX Family
Guide for Migration to RX FSP

Introduction

This application note gives an overview of the RX Flexible Software Package (RX FSP) from Renesas and
describes how to port a project that was created by using FIT modules and the code generation feature of
the Smart Configurator, both of which are software tools provided by Renesas, to a project generated by
using the newer RX FSP.

Target Device
o RX family
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1. Software for the RX Family

Renesas has been providing two types of software package to be used in the development of user systems:
the Code Generator and various FIT software modules. The Code Generator is a feature of the RX Smart
Configurator and automatically generates driver code. FIT software modules are a group of modules that
are based on the specifications of the Firmware Integration Technology (hereafter called FIT) and are
provided in the form of the RX Driver Package. For new devices of the RX family to be released from
January of 2026, we will be providing a new software package, the RX Flexible Software Package
(hereafter called the RX FSP), to offer more consistent and competitive experiences to users, so please
make use of it.

2. What is the RX FSP?

The Renesas Flexible Software Package (FSP) is a software package designed to deliver user-friendly,
scalable, and high-quality software for embedded system designs employing MCU devices of the Renesas
RX family. The FSP contains various software components such as the board support package (BSP),
hardware abstraction layer (HAL) drivers for access to peripheral functions, FreeRTOS for supporting
multitasking, and basic middleware stacks.

v' The FSP supports the new Protect Zone and other innovative security features to prevent the leakage
of important data and programs and enables the quick development of secure 10T devices in various
ways with the use of HAL drivers, FreeRTOS, and other versatile middleware stacks.

v The FSP uses FreeRTOS , supporting multi-threaded application environments as the base for
development, but it also gives flexibility to the user, such as bare-metal programming and the use of a
desired RTOS, existing software resources, and third-party ecosystem solutions.

v' The e? studio integrated development environment provides an intuitive configurator and supports
intelligent code generation through use of the FSP.

FreeRTOS is a trademark of Amazon Web Services, Inc.
http://www.openrtos.net/copyright.html

2.1 FSP Modules

The FSP consists of the board support package (BSP), peripheral function modules, and middleware
modules. Modules are the core components of the FSP. The simplest FSP application consists of a BSP
and a single module above which the user application is placed. Note that the structure of the BSP in the
FSP differs from that of the BSP of FIT.

Application

FSP module

Figure 2-1 Minimum Structure of an FSP Application
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Modules can handle various operations but all modules share the basic concept of a module providing
functionality to upper-layer software and sending requests to lower-layer software or peripheral function
hardware.

+

Providing functionality

Implementing requirements

v

Figure 2-2 FSP Module

Functional use cases determine the amounts of functionality provided by modules.

The BSP is the foundation for FSP modules and provides features such as determination of the MCU to be
used and configuration of clocks, interrupts, and pins.

FSP modules do not have functional compatibility with FIT modules or the source code generated by the
RX Smart Configurator, the software Renesas currently provides. The APIs also have different
specifications. In addition, the structure of the register definition files used in a C/C++ project created with
the FSP (hereafter called an FSP project) differs from that of the register definition file (iodefine.h) used in a
project created with FIT modules and the Code Generator of the RX Smart Configurator. The FSP provides
the register definitions as "renesas.h", which is composed of multiple files of register definitions for the
individual peripheral functions. For the differences in the specifications between modules, see Chapter 4,
Comparison of Software Specifications.

2.2 FSP Development Environment and FSP Stacks

The FSP offers many tools for improving efficiency in developing projects for MCU devices of the Renesas
RX family. The e? studio IDE provides a familiar development environment for managing all major steps of
development such as project creation, module selection and configuration, code development, code
generation, and debugging.

FSP stacks are a feature of the FSP. An FSP stack is a group of modules that are necessary to implement
a functionality or a use case. With the FSP, a combination of modules forms an FSP stack. An FSP stack
can be configured by matching the requirements of a selected module with the offerings of another module.
For example, a use case involving SPI communications may use interrupts or use the DTC or DMAC. To
use the DTC, the SPI module requires a module that provides the transfer interfaces for data transmission
and reception. The requirements of the transfer interfaces can be satisfied by the DTC driver module. When
the DTC is to be used in UART communications or SOD/MMC communications as well as SPI
communications, configuring the FSP stacks accordingly enables sharing of the DTC module by multiple
modules.

RO1AN7455EJ0100 Rev.1.00 Page 7 of 188
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Application

Provides: SPI Provides: UART Provides: SD/MMC

SD card module

Requires: Transfer Requires: Transfer Requires: Transfer
[

Provides:[Transfer

Stacks -- Sharing the DTC module

Figure 2-3 Overview of FSP Stacks

The ability to form a stack of modules ensures the flexibility of the architecture as a whole. When multiple
modules include the same functionality, problems will occur if multiple user designs with different
application features require the use of thatfunctionality. To ensure the reusability of the modules, a
dependent module has to be replaceable by other modules that offer the same functionality. The FSP
architecture provides this flexibility by using FSP interfaces for swapping modules in and out.

2.3 Procedure for Creating an FSP Project
The following describes the procedure for creating a C/C++ project by using the FSP.

(1) Starting the e? studio

Start the e? studio to specify a workspace. After it has started, select [File] — [New] — [Renesas C/C++
Project] — [Renesas RX] to open the project creation wizard.

& 2026-10 - € studio

File | Edit Source Refactor Navigate Search Project RenesasViews Run Renesas 365 Renesas Al Window Help

New Alt+Shift+N > " Renesas C/C++ Project > I Renesas Debug
Open File... ] C/C++ Project I Renesas RX I
[, Open Projects from File System... ™ Project..

Figure 2-4 Creating a New Project
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(2) Selecting an FSP project

Select [Renesas RX C/C++ FSP Project] in the project creation wizard and click the [Next] button.

# New C/C++ Project O X

Templates for Renesas RX Project

All Renesas CC-RX C/C++ Library Project
C/C++ =N A C/C++ Library Project for Renesas RX using the Renesas CC-RX toolchain.
Renesas RX C/C++ FSP Project
F“ Create an executable or static library C/C++ FSP project for Renesas RX. I
Renesas RX FSP Solution

® < Back Next > Finish Cancel

Figure 2-5 Selecting a Project Template

(3) Specifying a project name
Enter a project name and click on the [Next] button to proceed to the next step.

Example of a project name for an RX C/C++ FSP project: "FSP_example”

8} Renesas RX C/C++ FSP Project ] X

Renesas RX C/C++ FSP Project —

Project Name and Location

Project name
IFSPiexample I

B Use default location

C\user\workspace\e2\2026-10\FSP_example Browse...

You can download more Renesas packs here

[ @ < Back Finish Cancel

Figure 2-6 Creating a Renesas RX C/C++ Project
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(4) Selecting the device, toolchain, and debugger

Make selections for [FSP Version], [Board], [Device], and [Language] under [Device Selection].

Selecting a board automatically sets the device to the one mounted on the board.

Select the type of the project for [IDE Project Type], the toolchain and version to be used for
[Toolchains], and the debugger to be used for [Debugger]. After that, click on the [Next] button.

FSP Version:
Board:
Device:

Core:

Language:

# Renesas RX C/C++ FSP Project

Renesas RX C/C++ FSP Project

Device and Tools Selection

Device Selection

O X

—

1.0.0

Board Description

Evaluation kit for RX74M MCU Group

EK-RX74M

R5K574MCBxAE

RXv3e

OC OC++

IDE Project Type

Visit https://renesas.com/ek-rx74m to get kit user's
manual, quick start guide, errata, design package,
example projects, etc.

Device Details

Protect Zone No
Pins 320
|

Debugger

e? studio managed build

N E2 Lite (RX) <~

Toolchains

GCC for Renesas RX

Renesas CC-RX

I 1v3.08.00

~ Manage Toolchains...

< Back

Next > Einish Cancel

Figure 2-7 Selecting the Device, IDE Project Type, Toolchain, and Debugger
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(5) Selecting the project type
Select the type of project for [Project type Selection].

Leave it as "Flat (Non-Protect Zone)" and click on the [Next] button.

&8 Renesas RX C/C++ FSP Project m) X
|
Renesas RX C/C++ FSP Project —
|
| Project Type Selection f |
= _— '
Project Type Selection |

© Flat (Non-Protect Zone) Project
* Renesas RX device project without Protect Zone separation
* All code, data and peripheral settings will be configured in
this project
* Renesas RX device will remain in secure mode
= EDMAC RAM buffers will automatically be placed in non-
secure RAM

() Protect Zone Secure Project

* Renesas RX device project for Protect Zone secure
execution

* All code, data and peripherals placed in this project will be
initialized as secure

® Secure project settings such as Protect Zone partitions,
linker maps and a list of secure peripherals will be passed
to a selected non-secure project

* After initialization, a call to the non-secure startup handler
will be made

() Protect Zone Non-secure Project

® Renesas RX device project for Protect Zone non-secure
execution

* All code, data and peripherals placed in this project will be
initialized as non-secure

® Must be associated with a secure project or smart bundle

* Non-secure startup handler will be called after secure code
initialization

® < Back Einish Cancel

Figure 2-8 Selecting the Project Type
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(6) Selecting "Preceding Project" or "Smart Bundle Selection"

Leave the selection as "None" and click on the [Next] button.

8 Renesas RX C/C++ FSP Project O x

Renesas RX C/C++ FSP Project —

Preceding Project or Smart Bundle Selection

@ None

Choose this option when creating a project for the primary processor core (no preceding project or Smart
Bundle).

(O Preceding Project:

() Smart Bundle:

Preceding Project/Smart Bundle Details

Choose this option if you have access to the preceding bootloader project or TrustZone secure project
source code. A debug configuration for Secure Software Debug (SSD) state will be generated where
applicable and both secure and non-secure images will be downloaded to the target device. Should you
wish to test Non-Secure Software Debug (MSECSD) state, use the Renesas Device Partition Manager to
change the Device Lifecycle state as needed.

Resolved location:
Workspace... File System... Variables...

Choose this option if you only have accass to a pre-programmed device containing TrustZone secure code.
The Smart Bundle file (*.sbd) should be obtained from the TrustZone Secure Project developer. A debug
configuration for Non-Secure Software Debug (NSECSD) state will be generated and only the non-secure
code image will be downloaded to the target device.

FSP version ~
Toolchain
Toolchain version
Board et
@ < Back Finish Cancel
Figure 2-9 Selecting "Preceding Project" or "Smart Bundle Selection”
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(7) Selecting the project type and RTOS
Select the type of project to be created for [Build Artifact Selection].
Select whether to use the RTOS for [RTOS Selection]. Leave it as "No RTOS" and click on the [Next]

button.
{8 Renesas RX C/C++ FSP Project O X
Renesas RX C/C++ FSP Project —>
Build Artifact and RTOS Selection
Build Artifact Selection RTOS Selection
O Executable O No RTOS
* Project builds to an executable file
() Azure RTOS ThreadX
() Static Library
, : o , 6.4.0+fsp.1.0.0
* Project builds to a static library file
() Executable Using an RX Static Library QO FreeRTOS
* Project builds to an executable file 11.1.0+fsp.1.0.0
* Project uses an existing RX static library
project
® < Back Next > Finish Cancel
Figure 2-10 Selecting the Project Type and RTOS
RO1AN7455EJ0100 Rev.1.00 Page 13 of 188
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(8) Selecting a project template

Select a template for [Project Templates Selection]. Click on the [Finish] button.

8} Renesas RX C/C++ FSP Project O X

Renesas RX C/C++ FSP Project —>

Project Template Selection

Project Template Selection

O (} Bare Metal - Blinky

Bare metal FSP project that includes BSP and will blink LEDs if available. This project will initialize
clocks, pins, stacks, and the C runtime environment.

[Renesas.RX.1.0.0.pack]

o (} Bare Metal - Minimal

Bare metal FSP project that includes BSP This project will initialize clocks, pins, stacks, and the C
runtime environment.

[Renesas.RX.1.0.0.pack]

Code Generation Settings

s Use Renesas Code Formatter

@ < Back Next > I Einish I Cancel

Figure 2-11 Selecting a Project Template

(9) Selecting the [FSP Configuration] perspective
Select whether to open the [FSP Configuration] perspective. Click on the [Open Perspective] button.

In Eclipse IDEs, a perspective is a predefined layout of multiple views combined.

Q Open Associated Perspective? X

Open the FSP Configuration perspective?

[ ]Remember my decision

I Open Perspective I No

Figure 2-12 Selecting Whether to Open the [FSP Configuration] Perspective
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(10)Completing creation of a new project

After successful creation of a new C/C++ project,

perspective.

it will be opened in the [FSP Configuration]

ﬂ 202607 - FSP_example/oonfiguration xm - & studio

= o x

File Edit Newvigate Search  Project Renesas Views Fun  Renssas 365 Renesas Al Window  Help
e Ry =} Q- Q, & Connect to Renesas 265.. | [ | Blicrce+ ) 5P Configuration
Project Explarer X S8BT | = B @ e ecmple) 5P Configuration X = B espvisualization X s
v 125 ESP wample = 3
2 inchudes SLUHLy Generate Project Content £ e [ 2
> B
B rv.gan Praject Summary awnEan
» I
@ Dabug Board: EK-RXT4M
G fig Device: ROKSTAMUBRAE
. S Core: RXwda
» (B soript ) ) 3
- ‘ Toolchain: Ronosas CORX Toolchain - i
e configurationaml 5P
& FSP_example Bebug Hatlaunch =TT
@ Developer Assistanoe '_
> Support @ EE
Summary | 5P| Chocks | Pins Intermupts Event Links | Linker Sections  Stacks | Components » Legend
Properties 2 Probilems Smart Browser e
FSP_example
Property “alue
| ¥ info
cherivisl falser
refitabke brue
last modified August 21, 2026 122245PM
linked false
lacation Cluser\workspace w2\ 2025-0T\FSP_sxample
name FSP_example
path FFSP_example
Figure 2-13 [FSP Configuration] Perspective
2.4 FSP Project Window
The following shows the layout of the [FSP Configuration] perspective.
ﬂ 202607 - FSP_example/configurationxm] - e” studio = o *

~ i5 FSP_axample

i Incudes m Summnry Generale Projeed Content

B

@ i gin Project Summary Enean (2) %

B arc ok
> (2 Debug Board: EK-RXT4M
¥ Bl Device: RSKETAMCRRAE

& script Core: Rivie

Toolchal R CORX Toakchal

File Edit Mavigate Segrch Project Renesas Views Run  Renesas 365 Renesas Al Window  Help
s T ] Q- Q5% Connect ta Renesas 365.. | B | BT+ 42 PSP Configuration
Projeet Explare BT E = B8 Fseexamplel FSP Canfiqueation = B P viwslization =0

o B |2 LE »

& configuration am
&) FSP_oxample Debag_Flat launch
l'f? Develapred Assistance

BEO |8

Suminasy | BSP| Clocks Pins Itosnupts | Event Links | Linker Soctrns Stacks,| Camponinits

> Legend

Properties % Problems Smart Brawser Mi=0
FSP_example (4)
Resource .F"’DM” Violue
~ Info

derived fatse

editable true

last modified August 21, 2026, 12224580

lirskesed fakur

lncation Cluserworkspace\e2 2026 OMFST_mample

name FEP example

path SFSP example

=1

Figure 2-14

Layout of the [FSP Configuration] Perspective
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(1) [Project Explorer]
(2) [RX Project Configuration Editor] view
(3) [Visualization] view

(4) [Properties] view

2.4.1 Project Explorer
The structure of the folders and files in the project is shown in a tree form.

S e

Projact Explorer X B%Y 1 =0
v 5 FS P_example
» [l Indludes
B
5 n_gen
> 3 erc
= Debug
» =i cfg
» = seript
0} configuration.xmil
Q) FSP_example Debug_Flat.launch
(@) Developer Assistance

Figure 2-15 Project Explorer

If [Project Explorer] is not open, select [Window] — [Show View] — [Project Explorer] from the e? studio
menu.

2.4.2 RX Project Configuration Editor View

This view consists of nine pages: [Summary], [Board Support Package Configuration] (hereafter called
[BSP]), [Clocks Configuration], [Pin Configuration], [Interrupts Configuration], [Event Links Configuration],
[Linker Section Mapping Configuration], [Stacks Configuration], and [Components Configuration]. Click on a
tab to select the corresponding page, and the display will change to show the contents of the selected
tabbed page.

‘}..-;? [FSP_example] FSP Configuration < = 8
)]
Summary Generate Project Content
Project Summary Renesas
Board: EK-RX74M
Device: R5K574MCBxAE
Core: RXv3e
Toolchain: Renesas CCRX Toolchain

EEO

Summary | BSP| Clocks | Pins| Interrupts = Event Links| Linker Sections Stacks Components

Figure 2-16 [RX Project Configuration Editor] View

If this view is not open, right-click on the name of the configuration file (configuration.xml) in the [Project
Explorer] and select [Open] from the context menu.
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2.4.3 Visualization View

This view shows the states of pins on a diagram of the MCU or MPU package. The settings of pins can be

modified here.

The types of information shown in the initial state are set to [Pin Function] and [Module Name], but the pin
information to be displayed can be switched by selecting from the list through the use of the [>>] button in

the top-right region of the view.

FSP Visualization X =g FSPVlsuaIlzatlon X = =
\ﬁ\ul,“,“u“u\ »-4.\,” HMHH\ »
[ |
== e —— -|BPinFuncti0n"
I o A © 0 o 0 = ——
| A S a4 i | B Module Name ~ |
dlzieil =) Andr-| [(EdEERE D -
jiziz|= HEESOEE B ([EEE AEEOMEEEOREE B
(EIETE B S| (e B R S P
o= EE | o e e e
- R DD EE EHod) | EEE S DD =
Bl el e SO HE Qoo (EEE S SR B
At S0P i oo |[|[EEY HE G0DRed HiE
8 =) BBPP BN D) |EBe B SDDDDD LR
B SDDD He SHEO| [HEHE B9 SSDDSRS K
A= SPDD ek SHPP) | [[HEE SO HDDDSE ik
~~~~~~~~ i @O [[HEE e =
= ERNRREEE || [ EEE o o R o
f SEEeSNE | [ BRSS9 E
gz S| | =
e @ U | | e 6
e - S | [ e e 0 O
L T T ) EEe/| OEEEEHNE000ONNEE
» Legend b Legend
FSP Visualization X ~ O rspvisualization x ==
(&) a [(2)2)Ella] » (@) a[2]2)[mllA] »
Type pin function Type pin function
@ pin Function ¥ | @ ————————— | i Pin Function v|
N L 1= = == |- ——
ommne E) DS E S EE B vocename |
WRRERF . & PR v Module Name mr
B e e b
L b mese e @M@ Symbolic Name 63|
B = s D ) B3
WD PR SS00S o Ed|
Output Type st BARIRE @D SDPDDPP K S0
(L Pl RRRRR i D
Pull up/down b Ei@be el DHDSDD HH DD
L1 e e 29 290090 ZE B
L3 B B SODRRS =k LT
L SO\ HEE e e
B 9. b EEOIIEBHOIEE o9
s R (b= bt e e o0 0% 6% oo BT SR T e B e
Bk = e 0
B0 e g 0 e B T
= o 0 i e -
EE *: HEEE®
» legend » legend

Figure 2-17

[Visualization] View

If this view is not open, select [Renesas Views] — [C/C++] — [FSP Visualization] from the e? studio menu.
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2.4.4 Properties View
The following shows the [Properties] view. When a module is selected on the [BSP] or [Stacks
Configuration] page and the module has property information, the details of the properties will be displayed.
The settings can be modified from the [Properties] view.

Properties Problems Smart Browser gl # =]
Property Value

Figure 2-18 [Properties] View (Initial State)
Properties Problems Smnart Browser " =0
EK-RX74M
Settings Propedty Yalue 1

~ RSKSTAMCBCAE
part_number
rom size bytes 1048576
1572864

49152
LFBGA

REKSTAMOBRAE

ram _size_bytes
data_flash_size_bytes

package style

Figure 2-19 [Properties] View (When the [BSP] Page is Selected)

If this view is not open, select [Window] — [Show View] — [Properties] from the e? studio menu.

2.5 Locations of Settings for an FSP Project
The [RX Project Configuration Editor] view and [Properties] view are used to make most settings for an FSP
project.

2.5.1 Basic Configuration
The [BSP] page can be used to modify the FSP version, board, or device even after the project has been

created.
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ﬁ'r‘ [FSP_example] FSP Configuration <

Board Support Package Configuration

Device Selection

FSP version: 1.0.0

Board: EK-RX74M v
Device: R5K574MCBxAE

Core: RXv3e

RTOS: No RTOS

(2]

= 8

0o

Generate Project Content

F7 Restore Defaults

Board Details
Evaluation kit for RX74M MCU Group
Visit https://renesas.com/ek-rx74m to get kit user’s

manual, quick start guide, errata, design package,
example projects, etc.

Summary | BSP| Clocks | Pins| Interrupts | Event Links | Linker Sections | Stacks | Components

Figure 2-20 [BSP] Page

When the [BSP] page is selected, the [Properties] view shows the device-specific configuration items, such
as "Security" or "Clocks", and also shows the basic configuration items for [RX Common]. Any settings that

are required must be made.

Summary BSP| Clocks | Pins| Interrupts | Event Links | Linker Sections | Stacks| Components

Properties X Problems Smart Browser

RX74M-EK

Settings Property Value

| v R5K574MCBXAE

part_number R5K574MCBXAE
rom_size_bytes 1048576
ram_size_bytes 1572864
data_flash_size_bytes 49152
package_style LFBGA
package_pins 320
xspi0_csO_start_address 805306368
xspi0_cs0_size_bytes 268435456

Figure 2-21 [Properties] View for the BSP
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The following lists the configuration items under [RX Common].

Table 2.1 Basic Configuration Items

Label for the Basic

No. | Configuration Item Overview of the Configuration Item Initial Value
1 Main stack size (bytes) Size of the stack for use by the system | 0x400
2 Heap size (bytes) Size of the heap for use by the system 0
3 Protect zone root stack size | Size of the stack for use by the root 0x800
(bytes) world of the protect zone.
4 MCU Vcc (mV) Voltage supplied to the MCU 3300
5 Parameter checking Enabling or disabling checking of the "Disabled"
API parameters
6 Assert Failures Operation of the FSP_ASSERT() macro | "Return
FSP_ERR_ASSERTION"
7 Clock Registers not Reset Setting or non-setting of the "Disabled"
Values during Startup clock-related registers to the reset
values at the time of startup
8 Main Oscillator Populated Enabling or disabling oscillation of the "Populated" (oscillated)
main clock oscillator
9 PFS Protect Enabling or disabling locking of the PFS | "Enabled" (locking is
registers maintained)
10 | C Runtime Initialization Initializing or non-initializing of the C "Enabled" (initialized)
runtime
11 | Early BSP Initialization Enabling or disabling initialization to use | "Disabled" (not initialized)
BSP functions before C runtime
initialization
12 | Main Oscillator Clock Source | Oscillation source for the main clock "Crystal or Resonator"
oscillator
13 | Subclock Populated Oscillation or stopping of the subclock "Not Populated"
oscillator (oscillation is stopped)
14 | Subclock Drive (Drive Drive capacitance availability of the "Standard/Normal mode"
capacitance availability subclock oscillator
varies by MCU)
15 | Subclock Stabilization Time | Oscillation stabilization time for the 1000

(ms)

subclock oscillator

For example, to increase the size of the stack for use by the system by 256 bytes, change "Main stack size
(bytes)" to 0x500.

Note that the basic configuration items depend on the selected device or FSP version.

2.5.2 Clock Configuration

The [Clocks Configuration] page has the items for clock-related configuration, and they require settings to
suit your system environment.
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XTAL 24MHz =

LOCO 32768Hz

&F (FsP_example] FSP Configuration

Clocks Configuration

P> PLL Src XTAL

HOCO 48MHz PLLDv /3

MOCO 8MHz PLL 1.200GHz
SUBCLK 32768Hz —> PLL2 Sre: XTAL
PLL2 Div /3

PLL2 1GHz

PLL Mul x140-159|Mul x12

PLL2 Mul x120-139{Mul x*

—>PLLIP 600MHz

—>PLL1Q 400MHz

—-PLLIR 240MHz

—> PLL2P 500MHz

—> PLL2Q 500MHz

—-PLL2R 500MHz

> Clock Src: PLL1P

BCLKA Disabled

[ SCICLK Src: PLLIR

> SPICLK Sre: PLL1Q

[ CANFDCLK Src: PLL1Q

GPTCLK Disabled

Summary | BSP Clocks Pins| Interrupts Event Links Linker Sections Stacks Components

=8

Generate Project Content

[ Restore Defaults

~> CPUCLK Div /1 —> CPUCLK 600MHz
[ MRICLK Div /2 —> MRICLK 300MHz
[> ICLK Div /2 —> ICLK 300MHz
[ PCLKA Div /4 —> PCLKA 150MHz
[ PCLKB Div /8 —> PCLKB 75MHz

[ PCLKC Div /8 —> PCLKC 75MHz

[ PCLKD Div /4 —> PCLKD 150MHz
[ PCLKE Div /2 —> PCLKE 300MHz

[ MRPCLK Div /4 —> MRPCLK 150MHz

> BCLK Div /8 —> BCLK 75MHz

—> BCLKA Div /1 —> BCLKA OHz

—> SCICLK Div /2 —> SCICLK 120MHz

—>SPICLK Div /4 —> SPICLK 100MHz
—> CANFDCLK Div /5 —> CANFDCLK 80MHz

— GPTCLK Div /4 —> GPTCLK OHz

Figure 2-22 Example of the [Clocks Configuration] Page

For example, to change the division ratio for the system clock (ICLK) to 4, change the setting from "ICLK
Div /2" to "ICLK Div /4".

Note that the clock configuration items depend on the selected device or FSP version.

2.5.3 Pin Configuration

The [Pin Configuration] page has the items for pin function assignment and any required settings must be
made. Pin assignment can also be set in the [Visualization] view.

%j;'r [FSP_example] FSP Configuration X

Pin Configuration

Select Pin Configuration

| EK-RX74M

v | Manage configurations...

. Generate data:

Pin Selection §=

Type filter text

= =

o

Generate Project Content

4." Export to CSV file E Configure Pin Driver Warnings

v " Ports
> ¥ PO
v v Pl

¥ P101
I

¥ P100

g_bsp_pin_cfg
+ = 1% Pin Configuration #A Cycle Pin Group
Name Value Link
Symbolic Name ARDUINO_D6 I
I Comment ARDUINO_PWM2
Mode Input mode
Pull up/down Input pull-up

Module name:

Pin Function VPin Number

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Linker Sections | Stacks | Components

FSP Visualization < = 8

i‘n >~ ” = >

TIT T
2 mu “TY

i

= e 630 6 o b O

'l:m.NMMg%g&Mnun_mTt
o e s ‘@**g‘** ol el R Bt o o [
B e e B

» Legend

Figure 2-23 [Pin Configuration] Page and [Visualization] View

For example, to change P300 to an input port pin, change "Mode" to "Input mode".

Note that the port configuration items depend on the selected device or FSP version, and the initial values
depend on the assignment of the pin functions.
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2.5.4 Interrupt Configuration
The [Interrupts Configuration] page can be used to configure interrupts. This page requires setting if
interrupts are to be used. If the use of interrupts is specified when a component is added in the component
configuration step to be described later, the configuration of the interrupts to be used by the added module
is automatically reflected on this page.

iff [FSP_example] FSP Configuration = A8

o

Interrupts Configuration Generate Project Content

User Events <§_i New User Event > &
Event ISR
Allocations
Interrupt  Event ISR Priority
28 ID:28 CMTO CMI (Compare match) cmt_em_int_isr Priority 31 (highe...

Summary BSP | Clocks Pins Interrupts Event Links Linker Sections | Stacks | Components

Figure 2-24 [Interrupts Configuration] Page

2.5.5 Event Link Configuration
The [Event Links Configuration] page can be used to configure event links. This page requires setting if the
event link function is to be used.

iﬁf [FSP_example] FSP Configuration < = O
. . . (3]
Event Links Configuration Generate Project Content
User Events % | New User Event > User Events Consumed % | New User Event =
Produced : _
Peripheral Function Event
Event
Allocations
Peripheral Function Event
CMT1 No allocation I
CMTWO No allocation
TMRO No allocation
TMR1 No allocation
_________________________________________________________________________________________________|
Summary | BSP | Clocks | Pins | Interrupts | Event Links Linker Sections | Stacks | Components

Figure 2-25 [Event Links Configuration] Page
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2.5.6 Linker Section Mapping Configuration
The [Linker Section Mapping Configuration] page can be used to configure the linker sections.

‘».;'f’ [FSP_example] FSP Configuration X - B

o

Generate Project Content

Linker Section Mapping Configuration

User Mappings % | New User Mapping >

Input Section(s) Output Section

Default Mappings

Input Section(s) Output Section
[ ] *(.bss._g_heap) RAM Uninitialized
[ ] *(.bss._g_main_stack) RAM Uninitialized

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Linker Sections | Stacks | Components

Figure 2-26 [Linker Section Mapping Configuration] Page

2.5.7 Component (Module) Configuration and Stack Configuration

The [Stacks Configuration] page can be used to add components (modules) and make detailed settings. To
make detailed settings, use the [Properties] view while the target module is selected. FSP stacks are
generated according to the specified information.

‘3;1}‘ [FSP_example] FSP Configuration < = 08
i i o
Stacks Conflguratlon Generate Project Content
v HAL/Common Stacks % | New Stack >
Threads
=
v 22 HAL/C & g_ioport I/O Port $ g_timerQ Timer, Compare
= a sl (r ioport) Match Timer (r emt)
& g_ioport I/O Port (r_iopor
P g_timerQ Timer, Compare @D @

Objects )

Summary | BSP | Clocks Pins | Interrupts | Event Links | Linker Sections | Stacks | Components

Figure 2-27 [Stacks Configuration] Page
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Although modules can also be added or deleted on the [Components Configuration] page, the information
of the modules added or deleted in this way is not reflected on the [Stacks Configuration] page. Therefore,
adding or deleting a module on the [Components Configuration] page requires re-making the settings on
the [Stacks Configuration] page. Addition or deleting of modules on the [Stacks Configuration] page is
recommended.

‘31,? [FSP_example] FSP Configuration X = O

o

Components Configuration Generate Project Content

= 2k Group by: Vendor v Filter: All ~ | Search...
Component Version Description Variant a
v o Renesas .
~ i BSP
~ ¥ Board
[] custom 1.0.0 Custom Board Support Files
rx74m_ek 1.0.0 RX74M-EK Board Support Files
[ m%74m_mck 1.0.0 RX74M-MCK Board Support Files
[ mx74n_ek 1.0.0 RX74N-EK Board Support Files
[ m74n_mck 1.0.0 RX74N-MCK Board Support Files
v ¥ 74dm
device 1.0.0 Board support package for RSK574MCBx... R5K574MC...
device 1.0.0 Board support package for RX74M
[ device 1.0.0 Board support package for R5SK574M6Ax... R5K574M6...
[ device 1.0.0 Board support package for R5K574M6Ax... R5K574M6... ¥

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Linker Sections | Stacks | Components

‘31,? [FSP_example] FSP Configuration < = O

o

Components Configuration Generate Project Content

= 25 Group by: Vendor ~  Filter: All v | Search...

Component Version Description Variant
v % Common

v o oall

fsp_common 1.0.0 Board Support Package Common Files
~ % HAL Drivers

v o all
[] radeb 1.0.0 A/D Converter
[ recac 1.0.0 Clock Accuracy Measurement Circuit I
[7] r canfd 1.0.0 Controller Area Network - Flexible Data
[7] r_canfdg 1.0.0 Controller Area Network - Flexible Data
[ rege 1.0.0 Clock Generation Circuit
r cmt 1.0.0 Compare Match Timer
[ remtw 1.0.0 Compare Match Timer W
[ rerc 1.0.0 Cyclic Redundancy Check

Summary | BSP Clocks | Pins | Interrupts | Event Links | Linker Sections | Stacks Components

Figure 2-28 [Components Configuration] Page
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2.6 Structure of the FSP Project Files
The following shows the structure of the FSP project files.

Project

(1)
x

o ] @ m] T ee o
=) ol [
rx_cfg rx_gen script src Debug
e
(8)
e o

(e.q rx74m_ek)

(2) (4)
v fsp_cfg
- om0
board
R
oo J19)
"Board Name™ (5)

[ s 0
o e ey

Figure 2-29 Structure of the FSP Project Files

Table 2.2 Descriptions of the Individual Folders of the Project

No. Folder Name Description

1 rx Base folder

2 board Base folder for output of the files related to the board that was selected when
the project was created

3 *Board Name* Folder containing the definitions related to the board. The board selected at

(e.g., rx74m_ek) the time of creating the project determines the folder name that is output.

Example: If the RX74M-EK board was selected, the folder name will be
rx74m_ek.

4 fsp Base folder for the FSP

5 inc Folder for output of the header files used to include the definitions of the FSP
modules that were selected in component configuration

6 src Folder for output of the source files containing the definitions of the FSP
modules that were selected in component configuration

7 rx_cfg Base folder for output of the header files containing the definitions in which the
settings by the RX project configuration editor are reflected

8 fsp_cfg Folder for output of the header files containing the definitions in which the
settings by the RX project configuration editor are reflected

9 rx_gen Folder for output of the source code generated by the RX project configuration
editor

10 script Folder for output of the linker script files

11 src Folder for output of the hal_entry.c file, which contains a function that is
equivalent to the main function of the user application

12 Debug Folder for output of the header files and linker script need to link.
Build results, such as object files, are also output here after the build.
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|
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*Board Name*
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board.h (1)
board_init.c (2)
board_inith (3)
board_leds.c (4)

board_leds.h (5)

board_ stk (6)

Figure 2-30 Structure of the Files in the board Folder

Table 2.3 Descriptions of the Individual Files in the board Folder

No. File Name Description

1 board.h Base header file for including the header files related to the board

2 board_init.c Source file defining the board-specific initialization processing

3 board_init.h Header file containing the definitions related to the board-specific
initialization processing

4 board_leds.c Source file containing the definitions related to the LEDs on the
board

5 board_leds.h Header file containing the definitions related to the LEDs on the
board

6 board_*** Source file or header file that is output when the selected board

(e.g., board_ethernet_phy.h)

requires definitions other than those listed above

fsp

bsp api h

fep common_apih

rioport_api h

| *Function MNarmes* apih
(e.2 rtimerapih)

(2)
o
instances
(5 #hdodule Namekh
‘ } ez remth) (9}
| 6)
| 7)
(8)

Figure 2-31 Structure of the Files in the fsp inc Folder
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Table 2.4 Descriptions of the Individual Folders in the inc Folder

No. Folder Name Description

1 api Folder for output of the header files containing the definitions of the structures
used in the API for the modules and functions that were specified with the RX
project configuration editor

2 instances Folder for output of the header files containing the definitions of the API

functions used for the modules that were specified with the RX project
configuration editor

Table 2.5 Descriptions of the Individual Files in the inc Folder

No. File Name Description

3 fsp_features.h Header file containing the definitions related to the features supported by the
FSP

4 fsp_version.h Header file containing the definition of the version of the FSP

Table 2.6 Descriptions of the Individual Files in the api Folder

No. File Name Description

5 bsp_api.h Header file containing the definitions related to the API of the BSP

6 fsp_common_api.h Header file containing the common definitions for the FSP

7 r_ioport_api.h Header file containing the definitions related to the API of the IOPORT
8 *Function Name*_api.h Header file containing the definitions related to the API for the function

(e.g., r_timer_api.h)

that was selected in component configuration. The selected function
determines the name of the file that is output.

Example: If a timer function was selected, the file name will be
r_timer_api.h.

Table 2.7 Descriptions of the Individual Files in the Instances Folder

No. File Name Description
9 *Module Name*.h | Header file containing the definitions related to the API for the module that
(e.g., r_cmt.h) was selected in component configuration. The selected module determines

the name of the file that is output.
Example: If the CMT module (r_cmt) was selected, the file name will be
r_cmt.h.
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Figure 2-32 Structure of the Files in the fsp src Folder

Table 2.8 Descriptions of the Individual Folders in the src Folder

No. Folder Name Description

1 bsp Base folder for output of the BSP files

2 *Module Name* Folder for output of the file for the module specified with the RX project
(e.g., r_cmt) configuration editor. The selected module determines the name of the folder

that is output.

Example: If the CMT module (r_cmt) was selected, the folder name will be
r_cmt.

Table 2.9 Descriptions of the Individual Files in the *Module Name* Folder

No. File Name Description
3 *Module Name*.c | Source file containing the definitions related to the API for the module
(e.g., r_cmt.c) selected in component configuration. The selected module determines the

name of the file that is output.

Example: If the CMT module (r_cmt) was selected, the file name will be
r_cmt.c.
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Figure 2-33 Structure of the Files in the bsp Folder
Table 2.10 Descriptions of the Individual Folders in the bsp Folder
No. Folder Name Description
1 cmsis Base folder for output of the 1/O register definitions and the source files for
startup processing
2 mcu Folder for output of the files containing the BSP definitions
3 Include Base folder for output of the header files containing the 1/O register definitions
4 Source Folder for output of the source files related to the startup processing
5 *Device Name* Folder for output of the header files containing the definitions of the 1/0
(e.g., R5K574M) registers in the individual peripheral functions of the device that was selected
when the project was created. The selected device determines the name of
the folder that is output.
Example: If the RX74M was selected, the folder name will be R5K574M.
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Table 2.11 Descriptions of the Individual Files in the Include Folder

No.

File Name

Description

6

system.h

Header file containing the definitions and
processing related to initialization of the system

renesas.h

Header file that serves as the starting point for a
group of I/O register definition files in the FSP.
This file has an include statement for *Device
Name*.h.

*Device Name*.h
(e.g., R5K574M.h)

Base header file for the group of I/O register
definition files for the corresponding device. This
file has include statements for the header files for
all peripheral functions, which are stored in the
*Device Name* folder. The name of the selected
device determines the name of the file that is
output.

Example: If the RX74M was selected, the file
name will be R5K574M.h.

*Peripheral Function Symbol Name*_posmsk.h
(e.g., r_adc_b_posmsk.h)

Header file containing the definitions of the
individual bit-field locations and masks for the
registers in each peripheral function. The symbol
name of the peripheral function determines the
name of the file that is output.

Example: The file name for the A/D converter will
be r_adc_b_posmsk.h.

10

*Peripheral Function Symbol Name*_reg.h
(e.g., r_adc_b _reg.h)

Header file containing the definitions of the
structures representing the registers in each
peripheral function. The symbol name of the
peripheral function determines the name of the
file that is output.

Example: The file name for the A/D converter will
be r_adc_b_reg.h.

Table 2.12 Descriptions of the Individual Files in the Source Folder

No. File Name Description

11 startup.c Source file containing the definitions of the reset and exception vectors and
the startup processing

12 system.c Source file containing the definitions and processing related to initialization of
the system
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Figure 2-34 Structure of the Files in the mcu Folder

Table 2.13 Descriptions of the Individual Folders in the mcu Folder

No. Folder Name Description
1 all Folder for output of the BSP definitions used in common for all devices
2 endian Folder for output of the files containing the definitions related to endianness
3 *Device Name* Folder for output of the files containing the device-specific BSP definitions.

(e.g., rx74m) The selected device determines the name of the folder that is output.

Example: If the RX74M was selected, the folder name will be rx74m.
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Table 2.14 Descriptions of the Individual Files in the all Folder (1)

No. File Name Description

4 bsp_asm_func.asm Source file containing the definitions of the assembler functions

5 bsp_cache.c Source file containing the definitions related to cache control

6 bsp_cache.h Header file containing the definitions related to cache control

7 bsp_clocks.c Source file containing the definitions related to the settings of the
clock generation circuit

8 bsp_clocks.h Header file containing the definitions related to the settings of the
clock generation circuit

9 bsp_common.c Source file containing the common BSP definitions

10 bsp_common.h Header file containing the common BSP definitions

11 bsp_compiler_support.h Header file containing the definitions related to the compiler

12 bsp_delay.c Source file containing the definitions related to the delay processing of
software

13 bsp_delay.h Header file containing the definitions related to the delay processing
of software

14 bsp_exceptions.h Header file containing the definitions related to exception processing

15 bsp_group_irg.c Source file containing the definitions related to the group interrupts

16 bsp_group_irg.h Header file containing the definitions related to the group interrupts

17 bsp_icu.c Source file containing the definitions related to the interrupt
configuration

18 bsp_io.c Source file containing the definitions related to the 1/O ports

19 bsp_io.h Header file containing the definitions related to the 1/O ports

20 bsp_irg.c Source file containing the definitions related to interrupt processing

21 bsp_irg.h Header file containing the definitions related to interrupt processing

22 bsp_mcu_api.h Header file containing the definitions related to the API functions for
the BSP used in common for all devices

23 bsp_module_stop.h Header file containing the definitions related to the module stop
control registers for the low power consumption function

24 bsp_pz_api.c Source file containing the definitions related to world movement for
the Protect Zone

25 bsp_pz_api.h Header file containing the definitions related to world movement for
the Protect Zone

26 bsp_pz_asm_func.asm Source file containing the definitions of the assembler functions for the
Protect Zone control

27 bsp_pz_hypervisor.c Source file containing the definitions related to the Protect Zone
control

28 bsp_pz_hypervisor.h Header file containing the definitions related to the Protect Zone
control

29 bsp_register_protection.c | Source file containing the definitions related to the register write

protection function
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Table 2.15 Descriptions of the Individual Files in the all Folder (2)

No. File Name

Description

30 bsp_register_protection.h

Header file containing the definitions related to the register write
protection function

31 bsp_sbrk.c

Source file containing the definition of the sbrk function, which is a
low-level interface function

32 bsp_sdram.c

Source file containing the definitions related to the SDRAM

33 bsp_sdram.h

Header file containing the definitions related to the SDRAM

34 bsp_security.c

Source file containing the definitions related to initialization of the
security functions

35 bsp_security.h

Header file containing the definitions related to initialization of the
security functions

36 bsp_tfu.h

Header file containing the definitions related to the arithmetic unit for
trigonometric functions

37 bsp_vectors_asm.inc

Include file containing the definitions related to the vectors

Table 2.16 Descriptions of the Individual Files in the endian Folder

No. File Name Description

38 bsp_i3c_endian_override.h Header file containing the definitions related to the endianness of
the I3C

39 bsp_sdmmc_endian_override.h | Header file containing the definitions related to the endianness of
the SDMMC

40 bsp_transfer_endian_override.h | Header file containing the definitions related to the endianness of
the transfer
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Table 2.17 Descriptions of the Individual Files in the *Device Name* Folder

No. File Name Description

41 bsp_elc.c Source file containing the definitions related to the event link controller

42 bsp_elc.h Header file containing the definitions related to the event link controller

43 bsp_feature.h Header file containing the definitions related to the functions supported by
the device

44 bsp_icu.h Header file containing the definitions related to the interrupt configuration

45 bsp_linker.c Source file containing the definitions related to the option settings

46 bsp_mcu_info.h Header file containing the definitions related to the device information

a7 bsp_override.h Header file containing the definitions related to the modifications of clock
configuration or interrupt configuration

48 bsp_peripheral.h Header file containing the definitions related to the peripheral functions

49 bsp_port_init.c Source file containing the initialization of the port direction registers
(PDR)

50 bsp_port_init.h Header file containing the initialization of the port direction registers
(PDR)

51 r_adc_device types.h | Header file containing the definitions related to the A/D converter

52 r_lpm_device types.h | Header file containing the definitions related to the Low Power

Consumption

board cfeh ‘ (3) *hiodule Mame* cfzh (10)
{eg. r cmtcfeh)

bsp cfeh | 4)

bep_mou device ofeh | (9)

bep_mou device pr_cfe b | (6}

bep_tmou famil_cfeh ‘ (7}
bzp_mcuofs cfeh l (8)
bzp_ph cfeh | 9)

Figure 2-35 Structure of the Files in the rx_cfg Folder
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Table 2.18 Descriptions of the Individual Folders in the rx_cfg Folder

No. Folder Name Description

1 fsp_cfg Base folder for output of the files containing the definitions that reflect the
settings of the modules specified with the RX project configuration editor

2 bsp Folder for output of the files containing the definitions that reflect the settings

of the BSP

Table 2.19 Descriptions of the Individual Files in the bsp Folder

No. File Name Description

3 board_cfg.h Header file containing the include path to board.h

4 bsp_cfg.h Header file containing the definitions that reflect the settings of the
BSP

5 bsp_mcu_device_cfg.h Header file containing the definitions that reflect the settings related
to the particular MCU device

6 bsp_mcu_device_pn_cfg.h | Header file containing the definitions related to the package of the
particular MCU device

7 bsp_mcu_family_cfg.h Header file containing the definitions that reflect the settings related
to the whole MCU family

8 bsp_mcu_ofs_cfg.h Header file containing the definitions related to the option-setting
memory of the particular MCU device

9 bsp_pin_cfg.h Header file containing the definitions that reflect the settings related

to the pin configuration

Table 2.20 Descriptions of the Individual Files in the fsp_cfg Folder

No. File Name Description
10 *Module Header file containing the definitions related to the settings of the module
Name*_cfg.h selected in component configuration. The selected module determines the
(e.g., r_cmt_cfg.h) | name of the file that is output.
Example: If the CMT module (r_cmt) was selected, the file name will be
r_cmt_cfg.h.
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Figure 2-36 Structure of the Files in the rx_gen Folder

Table 2.21 Descriptions of the Individual Files in the rx_gen Folder

No. File Name Description

1 bsp_clock cfg.h Header file containing the definitions that reflect the settings in the clock
configuration

2 common_data.c Source file containing the common FSP definitions that reflect the settings by
the RX project configuration editor

3 common_data.h Header file containing the common FSP definitions that reflect the settings by
the RX project configuration editor

4 hal_data.c Source file containing the definitions that reflect the settings of the modules
selected in component configuration

5 hal_data.h Header file containing the definitions that reflect the settings of the modules
selected in component configuration

6 main.c Source file defining the main function

7 pin_data.c Source file containing the definitions that reflect the settings in pin
configuration

8 vector_data.c Source file containing the definitions of the interrupt vector table and interrupt
processing that reflect the settings in interrupt configuration

9 vector_data.h Header file containing the definitions of the interrupt vector table and interrupt

processing that reflect the settings in interrupt configuration
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Figure 2-37 Structure of the Files in the src Folder

Table 2.22 Descriptions of the Individual Files in the src Folder

No. File Name Description

1 hal_entry.c Source file containing the definition of a function that is equivalent to the main
function of the FSP project

2 hal_ssc_table.c Source file containing the definition related to the handler for secure world

3 hal_warmstart.c Source file containing the definitions related to the warmstart function
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2.7 How to Check the Information on the APl of an FSP Module
The detailed information on the APl of an FSP module can be obtained as follows.

On the [Stacks Configuration] page, click on the information icon of the module for which you require
detailed API information. Alternatively, right-click on the module and select [Module Resources...] from the
context menu.

& [FSP_example] FSP Configuration i

0

Stacks Configuration
9 Generate Project Content

Threads #.] New i W] Her =1 HAL/Commen Stacks & Now Stack > ==

v w HAL/Common

& . -
4 g ioport I/O Part (r_ioport) ¥ g loport /0 Port

(r_ioport)

@D

Objects

Summary BSP Clocks |Pins Interrupts Event Links LinkchmfonsComponcnls

Figure 2-38 [Stacks Configuration] Page

The documentation page for the API of the selected module will be displayed.
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Figure 2-39 Help Information on a Module in the FSP Documentation
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3. Migration to the FSP Development Environment

This chapter describes migration from an existing environment using the Smart Configurator of the e? studio

to an FSP project environment.

3.1 Differences in Handling between the Smart Configurator and FSP Configuration

Perspectives

The following describes the changes in handling from the [Smart Configurator] perspective to the [FSP
Configuration] perspective. The [Smart Configurator] view corresponds to the [RX Project Configuration
Editor] view (red boxes in the following figures) and the [MCU/MPU Package] view corresponds to the

[Visualization] view (blue boxes in the figures).
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3.1.1 Checking the Overview and Component State
In the [Smart Configurator] view, the [Overview] page is used to check information such as the functional
overview, introductory video, latest information, and FAQ for the Smart Configurator, and the state of the
components and versions of the modules used in the project.

Ei Smart_Configurator_Example.scfg X = O
Lo . %l &
Overview information Generate Code Generate Report
i s N
FAQ : Smart Configurator
+ Current Configuration
Note: The code generation behavior can be customized in the Preferences page. (i)
Selected board/device: RSF565NEDXFC (ROM size: 2MB, RAM size: 640KB, Pin count: 176)
Generated location (PROJECT_LOC¥): |src¥smc_gen Edit...
Selected components:
Component a Version Configuration
@ Board Support Packages. (r_bsp) 7.53 r_bsp(used)
< >
v
QOverview | Board | Clocks | System | Components | Pins | Interrupts

Figure 3-3 [Overview] Page of the [Smart Configurator] View

In the [RX Project Configuration Editor] view of the FSP, the [Summary] page is used to check information
such as the versions of the board, device, and compiler, as well as the state and versions of the
components used in the project.

i‘,f [FSP_example] FSP Configuration = O

o

Summar
y Generate Project Content

Project Summary Renesas

Board: EK-RX74M

Device: R5K574MCBxAE

Core: RXv3e

Toolchain: Renesas CCRX Toolchain -

O

Support ik =

Summary | BSP| Clocks | Pins | Interrupts | Event Links | Linker Sections | Stacks Components

Figure 3-4 [Summary] Page
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3.1.2 Selecting the Board and Device
In the [Smart Configurator] view, the [Board] page is used to select the board and device.

& Smart_Configurator_Example.scfg X = 0
. . %l (=]
Device selection Generate Code Generate Report
A
Device selection B3 B
Board: RSKRX65N-2MB v
Device: | R5F565NEDxFC
Download more boards...
~ Feature Selection @
To add a component, make the selection from the table below and click on the "Add™ button.
The configurations for each added component can be further configured in the "Components” page.
Features Components Action Link A
Application Header @ Add (=
Controller Area Net... CAN Driver (r_can_rx) Add -
Ethernet Ethernet Driver. (r_ether_rx) Add (=
Graphic LCD Control... Graphics LCD Controller Module. (r_glede_rx) Add (==
Inter-IC Bus 12C Master Mode Add (= v
Overview Board Clocks | System | Components Pins Interrupts

Figure 3-5 [Board] Page of the [Smart Configurator] View

In the [RX Project Configuration Editor] view, the [BSP] page is used to select the version of the FSP, the
board, and the device.

iﬁf [FSP_example] FSP Configuration < = B8

o

Generate Project Content

Board Support Package Configuration

£ Restore Defaults

Device Selection

Board Details
Evaluation kit for RX74M MCU Group

FSP version: 1.0.0 e

Board: EK-RX74M v | .. gy
Visit https://renesas.com/ek-rk74m to get kit user’s

Device: R5K574MCBxAE manual, quick start guide, errata, design package,
example projects, etc.

Core: RXv3e

RTOS: No RTOS

Summary | BSP| Clocks | Pins | Interrupts | Event Links | Linker Sections | Stacks | Components

Figure 3-6 [BSP] Page
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3.1.3 Clock Configuration

In the [Smart Configurator] view, the [Clocks] page is used to configure the clocks.

[B)

VCC: | 33

Clocks configuration

ii‘j’ Smart_Configurator Example.scfg X

(V) (Actual value: 3.3)

v'| Main clock
Oscillation source: | Resonator
Frequency: 24
Oscillation wait time;

9980 (pus) (Actual value:

(MHz) —®

10000)

%l

= 8

Generate Code Generate Report

PLL circuit

Frequency Division:

x1 -

x10.0 -

Frequency Multiplication:

r

4

.

Overview | Board | Clocks | System Componentsl Pins: \n‘zerrupts:

Figure 3-7 [Clocks] Page of the [Smart Configurator] View

In the [RX Project Configuration Editor] view, the [Clocks Configuration] page is used to configure the
clocks. However, note that oscillation of any clock that works as a clock source can be stopped in the
[Smart Configurator] view but clock oscillation cannot be stopped on the [Clocks Configuration] page.

&4 [FSP_example] FSP Configuration %

Clocks Configuration

XTAL 24MHz I

[> PLL Src: XTAL

HOCO 48MHz PLL Div /3
LOCO 32768Hz PLL Mul x140-159|Mul x1%
MOCO 8MHz PLL 1.200GHz
SUBCLK 32768Hz Y PLL2 Src XTAL
PLL2 Div /3

PLL2 Mul x120-139|Mul x” ~

PLL2 1GHz

L4

> PLL1P Div /2

p> PLL1Q Div /3

“> PLLIR Div /5

> PLL2P Div /2

> PLL2Q Div /2

—=> PLL2R Div /2

—>PLL1P 600MHz

~—>PLL1Q 400MHz

—>PLL1R 240MHz

= PLL2P 500MHz

v =3 PLL2Q 500MHz

v — PLL2R 500MHz

¢ Clock Src PLL1P ~ =5 CPUCLK Div /1

[ MRICLK Div /2

[ ICLK Div /2

[ PCLKA Div /4

[> PCLKB Div /8

[*> PCLKC Div /8

[* PCLKD Div /4

[> PCLKE Div /2

[ MRPCLK Div /4

> BCLK Div /8

BCLKA Disabled ~ —2 BCLKA Div /1

[* SCICLK Src PLLIR —>SCICLK Div /2

[* SPICLK Src PLL1Q —>SPICLK Div /4
[ CANFDCLK Src: PLL1Q —>CANFDCLK Div /5

GPTCLK Disabled v —3GPTCLK Div /4

Summary BSP Clocks Pins Interrupts Event Links Linker Sections Stacks Components

= E

Generate Project Content
2 Restore Defaults

— CPUCLK 600MHz

—> MRICLK 300MHz

—> ICLK 300MHz

> PCLKA 150MHz

—> PCLKB 75MHz

—> PCLKC 75MHz

— PCLKD 150MHz

—> PCLKE 300MHz

—> MRPCLK 150MHz

—> BCLK 75MHz

—> BCLKA OHz

¥ —>SCICLK 120MHz

» = SPICLK 100MHz

—> CANFDCLK 80MHz

—> GPTCLK OHz

Figure 3-8

[Clocks Configuration] Page

RO1AN7455EJ0100 Rev.1.00
Oct.09.26

RENESAS

Page 42 of 188




RX Family Guide for Migration to RX FSP

Oscillation can only be started or stopped for the clock sources that are selectable in the [Properties] view
when the [BSP] page is selected.

Summary Clocks| Pins Interrupts Event Links| Linker Sections| Stacks | Components

Properties < Problems Smart Browser
EK-RX74M
Settings Property Value
Clock Registers not Reset Values during Startup Disabled
| Main Oscillator Populated Populated |
PFS Protect Enabled
C Runtime Initialization Enabled
Early BSP Initialization Disabled
Main Oscillator Clock Source Crystal or Resonator
| Subdock Populated Populated |
Subclock Drive (Drive capacitance availability varies by MCU) Standard/Normal mode
Subclock Stabilization Time (ms) 1000

Figure 3-9 Oscillation Start and Stop Settings in the [Properties] View
When the [BSP] Page is Selected

Oscillation cannot be stopped for clock sources that cannot be selected in the [Properties] view. Such sources
include the on-chip oscillators such as the HOCO and LOCO. To stop such a clock source, implement
user-specified processing to stop oscillation at an appropriate location in the source code such as one of
those listed in the following examples of locations for implementation.

Table 3.1 Examples of Locations for Implementing Processing to Stop Oscillation

No. | File Name Location for Implementation

1 bsp_clocks.c In the bsp_clock _init function (clock initialization function) Note

2 hal_warmstart.c | In a conditional branch with BSP_WARM_START_POST_CLOCK (immediately
after clock initialization) or BSP_WARM_START_POST_C in the
R_BSP_WarmsStart function

3 hal_entry.c In the hal_entry function (after completion of startup)

Note: If the FSP version is changed and [Generate Project Content] is executed after processing is

implemented in this file, the code for the processing will be lost. Implement the processing again in
such cases.
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3.1.4 Debug Interface Configuration
In the [Smart Configurator] view, the [System] page is used to configure the debug interface.

%j—}.? Smart_Configurator_Example.scfg >< e

SYStem conflguratlon Generate Code Generate Report

¥ On-chip debug setting
Debug interface setting

(O Unused (O FINE (@ JTAG () JTAG (Trace)

Note: The using of PC7/UB may have a limitation, because PC7/UB is controlled for mode-settings by emulator.

< >

Overview | Board | Clocks | System  Components Pins Interrupts

Figure 3-10 [System] Page of the [Smart Configurator] View

The [RX Project Configuration Editor] view does not have a page for configuring a debug interface. The pins
for use in the debug interface should be set in the [Visualization] view or on the [Pin Configuration] page
(see section 3.1.6, Pin Configuration). The type of debug interface should be set as part of the debugger
configuration in the [Debug Configurations] window.

: 8 Debug Configurations | -
| Create, manage, and run configurations @
¢ (& ¥ ® B 7l

Mame: Smart_Configurator_Example HardwareDebug
type filter text [ Main %5 Debugger| ¥ Startup = Source | ] Common
[T] €/C++ Application

[E] C/C++ Remote Application Debug hardware: E2 Lite (RX) ~  Target Device: RSF565ME
. EASE Script
[T] GDB Hardware Debugging GDB Settings Connection Settings Debug Tool Settings
[£7] GOB Simulator Debugging (RH!  Clock A
f Launch Group Main Clock Source EXTAL v
~ [£7] Renesas GDB Hardware Debuge Extal Frequency[MHz] 24
[”] smart_Configurator_Exampl Operating Frequency [MHz) 120,000
[E7] Renesas Simulator Debugging ( Permit Clock Source Change On Writing Internal Flash Memory Yes v

~ Connection with Target Board
Emulator {Auto)
I Connection Type Fine W I
JTag Clock Frequency[MHz] 6.00
Fine Baud Rate[Mbps] 1.50 ~

Hot Plug Mo “
v Power

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

| Register Setting Single Chip v
| Mode pin Single-chip mode
| Change startup bank Mo A
< >
Revert Apply

Filter matched 9 of 11 items

©

Figure 3-11 [Debug Configurations] Window
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3.1.5 Component Configuration

In the [Smart Configurator] view, the [Board] or [Components] page is used to add a component. Either of
two types of components is selectable: [Firmware Integration Technology] (FIT modules) or [Code
Generator] (Code Generator components), and details of the component can be set in [Property] after the
component module has been selected on the [Components] page.

& Smart_Configurator_Examplescfg = 0
. . % =)
Device selection Generazj Code Generate Report
A
v Feature Selection @
To add a component, make the selection from the table below and dick on the "Add" button.
The configurations for each added component can be further configured in the "Components” page.
Features Components Action Link ~
Application Header (€)) Add S
Controller Area Net... CAN Driver {r_can_rx) Add (=
Ethernet Ethernet Driver. (r_ether_rx) Add =
Graphic LCD Control... Graphics LCD Controller Module. (r_gledc_rx) Add (=
Inter-IC Bus 12C Master Mode Add -
LEDs Ports Add S
Pmod (2A: SPI, 3A: .. = SCI Driver (SPI) {r_sci_rx) Add (=
Potentiometer Single Scan Mode S12AD Add -
Quad Serial Peripher... QSPI Clock Synchronous Single Master Control... Add S
Renesas Serial Perip... RSPI Driver (r_rspi_rx) Add =
SD Host Interface SD Mode SDHI Driver (r_sdhi_rx) Add (= "
< — - . R -
v
Overview Bo_ardl Clocks | System | Components | Pins | Interrupts

Figure 3-12 Selecting Functions on the [Board] Page of the [Smart Configurator] View

& Smart_Configurator_Example.scfg X = 0
cEJ S

Software component configuration Generate Code Generate Report

Compon... g3 i + I Configure D
. ‘rype filter text (* = any string, ? = any character) |
type filter text ‘ Property Value ~
v = Startup v & Configurations
v (= G_ener'\c # User stack setting 2 stacks
& rbsp # User stack size 0x1000
v = Drivers # Interrupt stack size 0x400
¥ (= 1/O Ports # Heap size 0x400
& Config_PORT # Initializes C input and output library functions Enable
# Enable user stdio charget function Use BSP ch
#
# Enable user stdio charput function Use BSP ch v
< >

Overview | Board | Clocks | System | Components | Pins| Interrupts

Figure 3-13 BSP Properties on the [Components] Page of the [Smart Configurator] View

In the [RX Project Configuration Editor] view, the [Stacks Configuration] or [Components Configuration]
page is used to add a component (a module). If a component is added on the [Components Configuration]
page, settings on the [Stacks Configuration] page are also necessary. In most cases, therefore, add a
component on the [Stacks Configuration] page. Details of the component can be set in the [Properties] view.
To make detailed settings of the BSP, select the [BSP] page and then set details in the [Properties] view.
For a component other than the BSP, select the module of the target component on the [Stacks
Configuration] page and then make detailed settings in the [Properties] view.
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i-,'?:j‘ [FSP_example] FSP Configuration ><

Stacks Configuration

Threads
i [=]

HAL/Common Stacks

= 8

L))

Generate Project Content

é-_i New Stack >

v -’E} HAL/Common
P g_ioport I/O Port (r_iopor]
P g_timerQ Timer, Compare @

4 g_ioport I/0 Port
(r_ioport)

P g_timer0 Timer, Compare
Match Timer (r_emt)

®

Objects ;

Summary | BSP | Clocks  Pins | Interrupts | Event Links | Linker Sections  Stacks Components

[Stacks Configuration] Page

= 8

o

Generate Project Content

~  Filter: All ~ | Search..
Description Variant
Board Support Package Common Files
A/D Converter I

Clock Accuracy Measurement Circuit
Controller Area Network - Flexible Data
Controller Area Network - Flexible Data
Clock Generation Circuit

Compare Match Timer

Compare Match Timer W

Cyclic Redundancy Check

Figure 3-14
ﬁ,”:f [FSP_example] FSP Configuration >
Components Configuration
= 2k Group by: Vendor
Component Version
v % Common
v oall
fsp_common 1.0.0
v % HAL Drivers
v o oall
[ radeb 1.0.0
[ rcac 1.0.0
[7] r canfd 1.0.0
[] r_canfdg 1.0.0
|:| r_cgc 1.0.0
r_cmt 1.0.0
[T r emtw 1.00
D r_crc 1.0.0
Summary | BSP | Clocks | Pins | Interrupts | Event Links | Linker Sections | Stacks | Components

Figure 3-15 [Components Configuration] Page
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Summary | BSP| Clocks | Pins| Interrupts | Event Links | Linker Sections | Stacks | Components

Properties X Problems Smart Browser

EK-RX74M

Settings Property Value
| > R5K574MCBXAE
> RX74M
> RX74M Device Options
v RX74M Family

> SDRAM

> Clocks

> Cache settings

> Security

> /O Ports
Enable inline BSP IRQ functions Enabled
Main Oscillator Wait Time 8163 cycles
Prefetch Buffer Disabled

v RX Common

Main stack size (bytes) 0x400
Heap size (bytes) 0

Figure 3-16 [Properties] View When the [BSP] Page is Selected

3.1.6 Pin Configuration

In the [Smart Configurator] view, the [Pins] page or [MCU/MPU Package] view is used to assign pin
functions.

i;’} Smart_Configurator_Example.scfg x = O

. . . c_.J &
Pin conflguratlon Generate Code Generate Report

Hint - Thl'lscl:t)u(;tton o i assign pin function to the default board pins if a board is Don't Show Again] | 3¢
selected. :

Hardwar. [# [=] |%; & Pin Function N IR
‘Type filter text ‘ ‘type filter text (* = any string, 7 = any character) ‘ All w
w Al R Enabled  Function Assignment A
,& Clock generator ] AD # Not assigned
7 Clock frequency ] A1 # Not assigned
3{3 Buses ] A2 # Not assigned
¥ EXDMA controlle ] A3 # Not assigned
,& Interrupt control D Ad # Not assigned
v {7?,_ Multi-function tir o ] AS 7 Not assigned v
£ > < >

Pin Function Pin Number

Overview | Board | Clocks | System | Components | Pins| Interrupts

Figure 3-17 [Pins] Page of the [Smart Configurator] View
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=

{3} Smart_Configurator Examplescfg X = B  MCUMPU Package X MMU Layout g =

% &

Pin conflguratlon Generate Code Generate Report ﬁ

A ||~ # iar| >

This button H will assign pin function to the default board pins if a board is

Hint : Don't Show Again | €
selected. :
Hardwar.. [F 5 1% &% Pin Function U ‘ m' ::H 3 i
|Type filter text ‘ ‘type filter text (* = any string, ? = any character) ‘ All &
ZAl A Enabled  Function Assignment A
¥ Clock generator O P65 7 Not assigned
'(71 Clock frequency ] P66 # Not assigned
ﬂﬁ Buses il P67 # Not assigned
% EXDMA controlle O P70 7 Not assigned
$ Interrupt control i) P71 # Not assigned
v '52 Multi-function tit ] p72 # Not assigned
W MTUO P73 # P73/CS3#/PO16/ETO_WOL/LCD_EXTCLK-A
w MTU1 ] P74 # Not assigned
W MTU2 v [1 P75 7 Not assigned o
< > < 2
Pin Function Pin Number )
Overview | Board iCiocks iSystem ‘Components }m \nterrupt5| » Legend

Figure 3-18 [Pins] Page of the [Smart Configurator] View and [MCU/MPU Package] View

In the [RX Project Configuration Editor] view, the [Pin Configuration] page or [Visualization] view is used to
assign pin functions.

té‘:? [FSP_example] FSP Configuration < = B

o

Pin Conflguratlon Generate Project Content

Select Pin Configuration m Export to CSV file E Configure Pin Driver Warnings

‘ EK-RX74M v ‘ Manage configurations...

@ Generate data:  g_bsp_pin_cfg

Pin Selection #= [¥ [=] |%; Pin Configuration ~3 Cycle Pin Group
Type filter text Name Value Link
Symbolic Name ARDUINO_D6
~ + Ports
I Comment ARDUINO_PWM2
v
’ E? Mode Input mode
AT
Pull up/down Input pull-u
«“ P100 —p P_P B
< P101
L — Module name: P100

Pin Function | Pin Number‘

Summary ‘ BSP ‘Clocks Pins \nterrupts‘ Event Links‘ Linker Sections‘ Stacks‘ Components

Figure 3-19 [Pin Configuration] Page
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*‘.(,.f [FSP_example] FSP Configuration X = B FSP Visualization X< = B
Fig Configuration Generate Pr‘u?ect Content m < s = »
Select Pin Configuration 4,} Export to CSV file E Configure Pin Driver Warnings
‘ EK-RX74M v | Manage configurations... ‘:

B Generate data:  g_bsp_pin_cfg

Pin Selection §= [¥ [= [% Pin Configuration “J Cycle Pin Group ».r X .... &
: P
Type filter text Name Value Link Y
: Symbolic Name ARDUINO_D6 I i L1
e Sk 1 Comment aroumopwvz | | | [ ae eesses B 4+~
28 E? Mode Input mode il R e SRR ED
i Pull up/d Input pull- B 65 o B D ko
v P100 ik tip/dawis sl el ST e BRI S S T
¥ P101 o e e m, .v,.
] Module name: P100 2
Pin Function -Pin Number - ASRIE S
Summary BSP .Ciocks.Pins Interrupts. Event Links- Linker Sections-Stacksfomponents. » Legend
Figure 3-20 [Pin Configuration] Page and [Visualization] View
3.1.7 Interrupt Configuration
In the [Smart Configurator] view, the [Interrupts] page is used to configure interrupts.
Ei Smart_Configurator_Example.scfg X = O
. . % =
Interrupt conflguratlon Generate Code Generate Report
~
Interrupt vectors &l
Up |Type filter text
Down Vector Number  Interrupt Peripheral Priority A
: 16 BUSERR BSC Level 15
18 RAMERR RAM Level 15
21 FIFERR FCU Level 15
23 FRDYI FCU Level 15
26 SWINT2 ICU Level 15
27 SWINT ICU Level 15
28 CMIO CMTO Level 15
29 CMI1 CMT1 Level 15
30 CMWIO CMTWO Level 15
31 CMWI1 CMTWA1 Level 15
34 DOFIFOO USBO Level 15
35 D1FIFOO USBO Level 15
38 SPRIO RSPIO level 15,
< > N
QOverview |Board | Clocks  System | Components | Pins | Interrupts
Figure 3-21 [Interrupts] Page of the [Smart Configurator] View
In the [RX Project Configuration Editor] view, the [Interrupts Configuration] page is used to configure
interrupts.
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8 [FSP_example] FSP Configuration <

Interrupts Configuration

User Events

= O

o

Generate Project Content

% | New User Event >

Event ISR
Allocations
Interrupt Event ISR Priority
28 ID:28 CMTO CMI (Compare match) cmt_cm_int_isr Priority 31 (highe...

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Linker Sections | Stacks | Components

3.1.8

Figure 3-22 [Interrupts Configuration] Page

Event Link Configuration

In the [Smart Configurator] view, the event link function can be configured by adding the event link
controller of the Code Generator type or the ELC module of the Firmware Integration Technology type on
the [Components] page and then making settings in [Property].

i *Smart_Co nfigurator Example.scfg <

Software component configuration

Compone... gug 1.5 -+ :c: Zonfigure

ELC setting Port group and single-port setting

= B8

% =
Generate Code Generate Report

H [ Note ] Only one type of event (SOURCE Event) can be connected with one module (DESTINATION Resource).

v [= Startup

v [ Event link controller
W Config_ELC

v = /O Ports
& Config_PORT

SOURCE
v [ i
= G_enerlc +/-  Configuration Resource Event Configuration Resource
& rbsp ) ﬁ‘ ﬁ‘
D ; 1“ v K
~ (= Drivers
[+)

<

Overview Board | Clocks | System | Components | Pins| Interrupts

Figure 3-23 Config_ELC on the [Components] Page of the [Smart Configurator] View

In the [RX Project Configuration Editor] view, the [Event Links Configuration] page is used to configure

event

links.
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@ [FSP_example] FSP Configuration X - 0
Event Links Configuration Generate Project Content
User Events % | New User Event > User Events Consumed % | New User Event # | Remove
Produced
P Peripheral Function Event
Event
Allocations
Peripheral Function Event
CMT1 No allocation I
CMTWO No allocation
TMRO No allocation
TMR1 No allocation
Summary ‘ BSP ‘ Clocks ‘ Pins ‘ Interrupts | Event Links | Linker Sections‘ Stacks‘ Components

Figure 3-24 [Event Links Configuration] Page
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4. Comparison of Software Specifications

4.1 Comparison of the Functions Supported by the Code Generator of the Smart
Configurator, FIT Modules, and FSP Modules

4.1.1 Comparison of the Supported Peripheral Functions

The following shows whether and how the individual peripheral functions are supported by the Code
Generator, FIT modules, and FSP modules.

Table 4.1 Comparison of the Supported Peripheral Functions (1)

Function Name Code Generator FIT Module FSP Module
Basic settings — r_bsp bsp

(r_bsp is used) fsp_common
Battery backup function (VBATT) — r_vbatt_rx (Contained in bsp)
Voltage detection circuit (LVD) Same name as that to the left | r_lvd_rx r_pvd
Low power consumption (LPC) Same name as that to the left | r_lpc_rx r_lpm
Interrupt controller (IRQ) Same name as that to the left | r_irg_rx r_icu
Data transfer controller (DTC) Same name as that to the left | r_dtc_rx r_dtc
DMA controller (DMAC) Same name as that to the left | r_dmaca_rx r_dmac
I/O ports 1/0O port r_gpio_rx r_ioport
Multi-function pin controller (MPC) — r_mpc_rx — (Note)
Compare match timer (CMT) Same name as that to the left | r_cmt_rx r_cmt
Compare match timer W (CMTW) Compare match timer r_cmtw_rx r_cmtw
Realtime clock (RTC) Same name as that to the left | r_rtc_rx r_rtc
Low power timer (LPT) Same name as that to the left | r_Ipt_rx — (Note)
Independent watchdog timer (IWDT) | Watchdog timer r_iwdt_rx r_iwdt
Watchdog timer (WDTA) Same name as that to the left | r_wdt _rx r_wdt
8-bit timer (TMR) Same name as that to the left | — r_tmr
Port output enable (POE) Same name as that to the left | — — (Note)
GPTW port output enable (POEG) Port output enable — r_poeg
General PWM timer (GPTW) General PWM timer (GPT) — r_gpt

r_gpt_three_phase

Multi-function timer pulse unit (MTU)

Normal mode timer

___(Note)

PWM mode timer

___(Note)

Phase counting mode timer

___ (Note)

Complementary PWM mode
timer

___(Note)

Motor

___(Note)

Dead time compensation
counter

___ (Note)

Programmable pulse generator
(PPG)

Same name as that to the left

___ (Note)

Buses

Same name as that to the left

(Contained in bsp)

Clock frequency accuracy
measurement circuit

Same name as that to the left

r_cac

Comparator

Same name as that to the left

___ (Note)

CRC calculator (CRC)

Same name as that to the left

r_crc

Data operation circuit

Same name as that to the left

r_doc

Note: To be supported in the future.
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Table 4.2 Comparison of the Supported Peripheral Functions (2)
Function Name Code Generator FIT Module FSP Module
Serial communications interface (SCI) | SCI/SCIF asynchronous r_sci_rx, — (Note)
mode r_scif_rx
SCI/SCIF clock
synchronous mode
Smart card interface — — (Note)
mode
I2C master mode r_sci_iic_rx — (Note)
SPI clock synchronous — — (Note)
mode (3-wire method)
Serial communications interface (RSCI) | SCI/SCIF asynchronous r_rsci_rx r_sci_b_uart
mode
SCI/SCIF clock — (Note)
synchronous mode
Smart card interface — — (Note)
mode
12C master mode r_rsci_iic_rx r sci_b i2c
SPI clock synchronous — r sci_b spi
mode (3-wire method)
I2C bus interface (RIIC) I12C master mode r_riic_rx — (Note)
I12C slave mode — (Note)
High-speed I2C bus interface (RIICHS) | — r_riichs_rx r_iic_b_master
r_iic_b_slave
I3C bus interface (RI3C) — r_i3c_rx r_i3c
Serial peripheral interface (RSPI) SPI clock synchronous r_rspi_rx — (Note)
mode (3-wire method)
SPI operation mode
(4-wire method)
Serial peripheral interface (RSPIA) — r_rspia_rx r spi_b
Quad serial peripheral interface (QSPI) | — r_gspix_smstr_rx | — (Note)
Quad-SPI memory interface (QSPIX) — I_gspix_rx — (Note)
USB2.0FS host/function module — r_usb_basic r_usb_basic
(USB) r_usb_basic_mini | — (Note)
r_usb_hmsc r_usb_hmsc
r_usb_hmsc_mini | — (Note)
r_usb_hcdc r_usb_hcdc
r_usb_hcdc_mini | — (Note)
r_usb_hhid r_usb_hhid
r_usb_hhid_mini | — (Note)
r_usb_pmsc r_usb_pmsc
r_usb_pmsc_mini | — (Note)
r_usb_pcdc r_usb_pcdc
r_usb_pcdc_mini | — (Note)
r_usb_phid r_usb_phid
r_usb_phid_mini | — (Note)

Note: To be supported in the future.
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Table 4.3 Comparison of the Supported Peripheral Functions (3)
Function Name Code Generator FIT Module FSP Module
PTP module for the Ethernet controller | — r_ptp_rx r_gptp
(EPTPC)
EPTPC Light module (EPTPC Light: — r_ptp_light_rx — (Note)
device driver for enhanced Ethernet
function)
EtherCAT slave controller (ESC) — r_ecat_rx r_ethercat_phy
Ethernet controller (ETHERC) — r_ether_rx r_ether
r_ether_phy
Controller area network (CAN) — r_can_rx —
Controller area network (CANFD) — r_canfd_rx r_canfd
r_canfdf
Controller area network (RSCAN) — r_rscan_rx — (Note)
IrDA interface — r_irda_sci_rx — (Note)
Parallel data capture unit (PDC) — r_pdc_rx r_pdc
SD host interface (SDHI) — r_sdhi_rx r_sdhi
SD slave interface (SDSI) — r_sdsi_rx — (Note)
MultiMediaCard interface (MMCIF) — r_mmcif_rx — (Note)
Delta-sigma modulator interface Same name as thatto | r_dsmif_rx r_dsmif
(DSMIF) the left
Remote control signal receiver Same name as thatto | — — (Note)
the left
12-bit A/D converter (S12AD) Single scan mode r_sl2ad_rx — (Note)
S12AD
Continuous scan mode
S12AD
Group scan mode
S12AD
12-hit D/A converter (R12DA) D/A converter r_dac_rx r_dac
Analog front end (AFE) Same name as thatto | — — (Note)
the left
Sampling rate converter (SRC) — r_src_api_rx — (Note)
Serial sound interface (SSIE) — r_ssi_api_rx r_ssi
Flash memory (FLASH) — r_flash_rx — (Note)
Trusted Secure IP (TSIP) — r_tsip_rx — (Note)
Renesas Secure IP (RSIP) — r_rsip_protected_rx | r_rsip_protected
r_rsip_cm_rx — (Note)
LCD controller/driver (LCDC) LCD controller r_lcdc_rx — (Note)
Graphic LCD controller (GLCDC) — r_glcdc_rx — (Note)
Unique ID reading — r_uid_rx — (Note)
Byte queue buffer (data management) | — r_byteq — (Note)
Long queue buffer (data management) | — r_longq — (Note)
Capacitive touch sensor (CTSU) — r_ctsu_ge — (Note)
Event link controller (ELC) Same name as thatto | r_elc_rx r_elc
the left
RX DRW2D driver — r_drw2d_rx — (Note)

Note: To be supported in the future.
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4.1.2 Comparison of the Supported Middleware Functions
The following shows whether FIT modules and FSP modules for middleware are provided for the individual

functions.

Table 4.4 Comparison of the Supported Middleware Functions (1)

Classification of Functions FIT Module Name FIT Module FSP Module
Communi- | TCP/IP IwlP (lightweight IP) Driver r_lwip_driver_rx rm_Iwip_ether
cations rm_Ilwip_sys_b
IwIP (lightweight IP) r_lwip_rx aremetal
rm_lwip_sys_fr
eertos
Wi-Fi US159-DA16XXXMEVZ r_wifi_dal6xxx — (Note)
Wi-Fi Control Module
BLE BLE Module (BLE) r_ble_rx23w — (Note)
QE Utility Module (Profiles) r_ble_ge_utility — (Note)
Mesh Module (Mesh) r_mesh_rx23w — (Note)
US159-DA14531EVZ BLE | r_ble_dal453x_rx — (Note)
Control Module
Cellular RYZ014A/GM01Q Cellular r_cellular — (Note)
Module Control Module
NFC PTX NFC Control Module r_nfc_ptx_rx — (Note)
File system | SD memory SD memory card driver r_sdc_sdmem_rx — (Note)
device driver card module
SPI Mode SD Memory Card | r_sdc_spi_rx — (Note)
Driver Firmware Integration
Technology
Data flash Flash Memory Data r_datfrx_rx — (Note)
memory driver | Management Module
Serial NOR Clock Synchronous Control r_flash_spi — (Note)

flash memory

Module for Serial Flash
Memory Access

SPI serial
EEPROM
driver

Clock Synchronous Control
Module for EEPROM Access

r_eeprom_spi

___(Note)

Memory access
driver interface

Memory Access Driver
Interface Module

r_memdrv_rx

___(Note)

Graphic JPEG JPEG Decoder Module r_jpegd_rx — (Note)
processing JPEG Encoder Module r_jpege_rx — (Note)
Graphics Aeropoint module r_aeropoint_rx — (Note)

emWin module r_emwin_rx — (Note)

QE for Display module

r_ge_display_rx

___(Note)

Note: To be supported in the future.
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Table 4.5 Comparison of the Supported Middleware Functions (2)

Classification of Functions FIT Module Name FIT Module FSP Module
Reality Al Reality Al UART | Reality Al UART rm_comms_uart_rx | — (Not©)
communication Communication Module
module
Reality Al data Reality Al Data Collector | rm_rai_data_collect | — No®©
collector control | Control Module or_rx
module
Reality Al data Reality Al Data Shipper rm_rai_data_shippe | — (No©)
shipper control Control Module r_rx
module
Reality Al USB Reality Al USB PCDC rm_comms_usb_pc | rm_comms_usb_pc
PCDC Communication Module dc_rx dc
communication
module
Software Sound Sound r s2_rx — (Note)
library Playback/Compression
System (Original ADPCM
Codec) [M3S-S2-Tiny]
Module
Open source Open Source FAT File r_tfat rx rm_freertos_plus_fat
FAT file system | System [M3S-TFAT-Tiny]
Module
M3S-TFAT-Tiny Memory | r_tfat_driver_rx — (Note)
Driver Interface Module

Firmware update Firmware update Module | r_fwup — (Note)
MCU boot MCUboot Module rm_mcuboot rm_mcuboot_port
Firmware update Firmware Update r_fwupcomm — (Note)

communication

Communication Module

Sensor

Touch sensor
module

QE Touch Module

rm_touch_ge

__ (Note)

Note: To be supported in the future.

RO1AN7455EJ0100 Rev.1.00

Oct.09.26

RENESAS

Page 56 of 188



RX Family

Guide for Migration to RX FSP

4.2 Comparison of Initialization

4.2.1 Comparison of the BSP Specifications between the FIT and FSP Modules
The following shows the differences in initialization of the BSP between the FIT and FSP modules. For
initialization of the BSP module by FIT, refer to section 2.2, Initialization, in the Board Support Package
Module Using Firmware Integration Technology.

Table 4.6 Comparison of the Initialization Specifications (1)

Availability of the Equivalent
Processing in the BSP Module

Alternative
Measures for
Non-available

No. | Initialization Item of the BSP Module of FIT | of the FSP Processing
1 Setting stack addresses Yes
2 Setting the start address of the interrupt vector | Yes
table
3 Setting the start address of the exception Yes
vector table (Notes: 1)
4 Initializing the FPU (Notes: 1) No (Notes: 3) See 4.2.2.1.
R_BSP_SET_FPSW()
5 Initializing the double-precision floating-point No (Notes: 3) See 4.2.2.1.
coprocessor (Notes: 1)
R_BSP_SET_DPSW()
6 Initializing the arithmetic unit for trigonometric | No (Notes: 3) See 4.2.2.2.
functions (Notes: 1)
R_BSP_INIT_TFU() or bsp_tfu_init()
7 Waiting for stabilization of the VBATT voltage | No (Notes:3) See 4.2.2.3.
(Notes: 1)
vbatt_voltage_stability wait()
8 Setting the system clock Yes
mcu_clock_setup()
Setting the clock division ratio and Yes
multiplication factor
Stopping the clocks not to be used as clock Some processes are not available. | See 4.2.2.4.
sources The processes for stopping the
HOCO and LOCO are not
implemented.
Waiting for stabilization of the clocks to be Yes
used as clock sources
Switching the system clock Yes
9 Warm start function (PRE) (Notes: 2) Yes
User_Warm_start_func_pre()
10 | Initializing the C runtime environment Yes
_INITSCT()
Filling the area for uninitialized data with O Yes
Copying data to the area for initialized data Yes
11 | Initializing the variables of BSP Yes
bsp_ram_initialize()
12 | Warm start function (POST) (Notes: 2) Yes
User_Warm_start_func_post()
13 | Initializing the STDIO library (Notes: 2) No (Notes: 3) See 4.2.2.5.

init_iolib()

Notes: 1. Skipping this step may be possible, depending on the target MCU.
Notes: 2. The operation depends on the r_bsp_config.h settings.
Notes: 3. Specifications as of v1.0.0
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Table 4.7 Comparison of the Initialization Specifications (2)
Alternative
Availability of the Equivalent Measures for
Processing in the BSP Module | Non-available
No. | Initialization Item of the BSP Module of FIT | of the FSP Processing
14 | Initializing the interrupt callback functions Yes
bsp_interrupt_open()
Initializing the interrupt callback functions Yes, but only for group interrupts
Assigning interrupt sources to the software Yes, but only for the interrupts
configurable interrupts (Note 1) configured on the [Interrupts
Configuration] page
15 | Initializing register protection Yes
bsp_register_protect_open()
16 | Initializing bus priority (Notes: 2) No (Notes: 4) See 4.2.2.6.
bsp_bus_priority_initialize()
17 | Initializing hardware and pins Yes
hardware_setup()
Enabling the pins used for peripheral functions | Yes, but only for the pins
configured on the [Pin
Configuration] page
Initializing the non-existent ports Yes
bsp_non_existent_port_init()
18 | Initializing the PSW Yes
R_BSP_SET_PSW()
Enabling or disabling the use of the user stack | No (Notes: 4) See 4.2.2.7.
(Notes: 2)
Enabling acceptance of interrupts by the CPU | Yes
(Notes: 3)
19 | Switching to user mode (Notes: 2) No (Notes: 4) See 4.2.2.8.
R_BSP_CHG_PMUSR()
20 | Jumping to the main function Yes
21 | Closing the STDIO library (Notes:2) No (Notes: 4) See 4.2.2.9.
close_all()
Notes: 1. Skipping this step may be possible, depending on the target MCU.
Notes: 2. The operation depends on the r_bsp_config.h settings.
Notes: 3. Only acceptance of interrupts by the CPU is enabled. The interrupts to be generated in peripheral

functions require individual enabling.

Notes: 4. Specifications as of v1.0.0
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4.2.2 Alternative Measures for Processing Not Available in the FSP Module

4.2.2.1 CPU-Related Processing
When this processing is necessary, refer to the chapter describing the CPU in the User's Manual: Hardware
of the target device, compiler manual, and source code of the BSP module of FIT and implement

user-specified processing at an appropriate location, such as one of those listed in the following examples of
locations for implementation.

Table 4.8 Examples of Locations for Implementing CPU-Related Processing

No. | File Name Location for Implementation

1 system.c In the Systeminit function (Not)

2 hal_warmstart.c | In a conditional branch with BSP_WARM_START_RESET (immediately before
clock initialization), BSP_WARM_START_POST_CLOCK (immediately after clock
initialization), or BSP_WARM_START_POST_C inthe R_BSP_WarmStart
function

3 hal_entry.c In the hal_entry function (after completion of startup)

Note: If the FSP version is changed and [Generate Project Content] is executed after processing is
implemented in this file, the code for the processing will be lost. Implement the processing again in
such cases.

4.2.2.2 Arithmetic Unit for Trigonometric Functions

When this processing is necessary, refer to the chapter describing the arithmetic unit for trigonometric
functions in the User's Manual: Hardware of the target device, compiler manual, and source code of the BSP
module of FIT and implement user-specified processing at an appropriate location such as one of those
listed in the following examples of locations for implementation.

Table 4.9 Examples of Locations for Implementing Processing Related to the Arithmetic Unit for
Trigonometric Functions

No. | File Name Location for Implementation

1 system.c In the Systemlnit function MNote)

2 hal_warmstart.c | In a conditional branch with BSP_WARM_START_RESET (immediately before
clock initialization), BSP_WARM_START_POST_CLOCK (immediately after clock
initialization), or BSP_WARM_START_POST_C in the R_BSP_WarmStart
function

3 hal_entry.c In the hal_entry function (after completion of startup)

Note: If the FSP version is changed and [Generate Project Content] is executed after processing is
implemented in this file, the code for the processing will be lost. Implement the processing again in
such cases.

4.2.2.3 Waiting for Stabilization of the VBATT Voltage

When this processing is necessary, refer to the chapter describing the battery backup function in the User's
Manual: Hardware of the target device and the source code of the BSP module of FIT, and implement
user-specified processing at an appropriate location, such as one of those listed in the following examples of
locations for implementation.

Table 4.10 Examples of Locations for Implementing Processing to Wait for Stabilization of the
VBATT Voltage

No. | File Name Location for Implementation

1 system.c Before execution of the bsp_clock_init function (clock initialization function) in the
Systemlnit function (Note)

2 hal_warmstart.c | In a conditional branch with BSP_WARM_START_RESET (immediately before
clock initialization) in the R_BSP_WarmStart function

Note: If the FSP version is changed and [Generate Project Content] is executed after processing is
implemented in this file, the code for the processing will be lost. Implement the processing again in
such cases.
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4.2.2.4 Stopping the Clocks Not to be Used as Clock Sources

When this processing is necessary, refer to the chapter describing the clock generation circuit in the User's
Manual: Hardware of the target device and the source code of the BSP module of FIT and implement
user-specified processing at an appropriate location such as one of those listed in the following examples of
locations for implementation.

Table 4.11 Examples of Locations for Implementing Processing to Stop Oscillation

No. | File Name Location for Implementation

1 bsp_clocks.c In the bsp_clock_init function (clock initialization function) (Note)

2 hal_warmstart.c | In a conditional branch with BSP_WARM_START_POST_CLOCK (immediately
after clock initialization) or BSP_WARM_START_POST_C in the
R_BSP_WarmStart function

3 hal_entry.c In the hal_entry function (after completion of startup)

Note: If the FSP version is changed and [Generate Project Content] is executed after processing is
implemented in this file, the code for the processing will be lost. Implement the processing again in
such cases.

4.2.2.5 Initializing the STDIO Library

When this processing is necessary, refer to the manual of the compiler used and the source code of the BSP
module of FIT and implement user-specified processing at an appropriate location such, as one of those
listed in the following examples of locations for implementation.

Table 4.12 Examples of Locations for Implementing Processing to Initialize the STDIO Library

No. | File Name Location for Implementation

1 hal_warmstart.c | In a conditional branch with BSP_WARM_START_POST_C in the
R_BSP_WarmsStart function

2 hal_entry.c In the hal_entry function (after completion of startup)

4.2.2.6 Initializing Bus Priority

When this processing is necessary, refer to the chapter describing the buses in the User's Manual: Hardware
of the target device and the source code of the BSP module of FIT and implement user-specified processing
at an appropriate location such as one of those listed in the following examples of locations for
implementation.

Table 4.13 Examples of Locations for Implementing Processing to Initialize Bus Priority

No. | File Name Location for Implementation

1 hal_warmstart.c | In a conditional branch with BSP_WARM_START_POST_C in the
R_BSP_WarmsStart function

2 hal_entry.c In the hal_entry function (after completion of startup)

RO1AN7455EJ0100 Rev.1.00 Page 60 of 188



RX Family Guide for Migration to RX FSP

4.2.2.7 Enabling or Disabling the Use of the User Stack

When this processing is necessary, refer to the chapter describing the CPU in the User's Manual: Hardware
of the target device, compiler manual, and source code of the BSP module of FIT, and implement
user-specified processing at an appropriate location such as one of those listed in the following examples of
locations for implementation.

Table 4.14 Examples of Locations for Implementing Processing to Enable or Disable the Use of the
User Stack

No. | File Name Location for Implementation

1 hal_warmstart.c | In a conditional branch with BSP_WARM_START_POST_C in the
R_BSP_WarmStart function

2 hal_entry.c In the hal_entry function (after completion of startup)

4.2.2.8 Switching to User Mode

When this processing is necessary, refer to the chapter describing the CPU in the User's Manual: Hardware
of the target device, compiler manual, and source code of the BSP module of FIT, and implement
user-specified processing at an appropriate location such as the one shown in the following example of
implementation location.

Table4.15 Example of Location for Implementing Processing to Switch to User Mode

No. | File Name Location for Implementation

1 hal_entry.c In the hal_entry function (after completion of startup)

4.2.2.9 Closing the STDIO Library

When this processing is necessary, refer to the manual of the compiler used and the source code of the BSP
module of FIT and implement user-specified processing at an appropriate location such as the one shown in
the following example of implementation location.

Table 4.16 Example of Location for Implementing Processing to Close the STDIO Library

No. | File Name Location for Implementation
1 hal_entry.c In the hal_entry function (after completion of startup)
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4.2.3 |Initializing the BSP in the FSP
The BSP in the FSP sets the reset vector of the MCU to indicate the Reset_Handler function. The
Reset_Handler function (startup function) executes various types of initialization processing to prepare the
MCU for executing the user application. The following flowcharts show the operation of the startup function
and system clock settings. the code is created based on the processing by RX FSP v1.0.

4 Startup function N

N Reset_Handler() J
[

‘ Set the stack address. ‘
[
Set the start address
of the exception vector table.

I
Set the start address
of the interrupt vector table.

I
Initialize the system.
Systeminit()
[
Jump to the main function.

i

Figure 4-1 Flowchart of Startup Function
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' System initialization \\
Systeminit() /)

——,— = = — = —— = T ———

| Initialize the variables of BSP. |
| bsp_init_uninitialized_vars() |

Warm start function (before clock setting)
R_BSP_WarmStart(BSP_WARM_START_RESET)

[
Initialize the clocks.
bsp_clock_init()

| Initialize the Low-Voltage Operating I
| Characteristics Control Register. |
— — — — — — — ] ‘ _______ 4

Warm start function (after clock setting)
R_BSP_WarmStart(BSP_WARM_START_POST_CLOCK)

Initialize the variables for the system
core clock.
SystemCoreClockUpdate()

Initialize the realtime clock (RTC).
| R_BSP_Init RTC() I

I Enable modification of the port pin function
l selection registers.

Warm start function (after C runtime initialization)
R_BSP_WarmStart(BSP_WARM_START_POST_C)

Setinterrupts.
bsp_irq_cfg()
[

Initialize the other items of BSP.
bsp_init(NULL)

4 N

| return |

-

/

When early BSP initialization is enabled (BSP_CFG_EARLY_INIT = 1)

» Set the clock division ratio and multiplication factor.

e Initialize the individual clock sources.

e Wait for stabilization of the clocks to be used as clock sources.
e Switch to the selected clocks.

When supporting low-voltage operation characteristic control is defined

When C runtime Initialization is enabled (BSP_CFG_C_RUNTIME_INIT = 1)

o Fill the internal memory area for uninitialized data with 0.
» Copy data to the internal memory area for initialized data.

o Initialize the Port Direction Register (PDR).
o Initialize the pins.
e Initialize the SDRAM

When C runtime Initialization is enabled (BSP_CFG_C_RUNTIME_INIT = 1)

o Fill the external memory area for uninitialized data with 0.
» Copy data to the external memory area for initialized data.

¢ Assign interrupt sources to the software configurable interrupts.
* Enable acceptance of interrupts by the CPU. (Note)

Note: Only acceptance of interrupts by the CPU is enabled. The interrupts to be generated in peripheral functions require individual enabling.

Figure 4-2 Flowchart of System Initialization
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Clock initialization (Notes: 1, Notes: 2)
bsp_clock_init()
[

Clear the register write protection.

Initialize the variables of clock configuration
information.
bsp_clock_freq_var_init()

Prepare for BSP software reset.
bsp_soft_reset _prepare()

Set the main clock oscillator.

Initialize the subclock oscillator.
bsp_prv_sosc_init()

Set the operating mode.
bsp_prv_operating_mode_set()

Setthe FLL feature.

Set HOCO oscillation.

Set MOCO oscillation.

Set LOCO oscillation.

Start oscillation of the main clock oscillator.

Set PLL2 oscillation.

Set PLL oscillation.

Set the system clock.
bsp_prv_clock_set()

Set the operating mode.
bsp_prv_operating_mode_set()

Set the bus clock output.
I

Set SDRAM clock output.
I

Set CLKOUT oscillation.

Set USB clock oscillation.

Set XSPI clock oscillation.

Set CANFD clock oscillation.

Set SCI clock oscillation.

Set SPI clock oscillation.

Set GPT clock oscillation.

Set 13C clock oscillation.

T
Set USB-HS clock oscillation.

Notes: 1. The required steps depend on the MCU.
Notes: 2. The operation depends on the bsp_clock_cfg.h settings.

1

Set ADC clock oscillation.

Set ESWCLK clock oscillation.

Set ESWPHY clock oscillation.

Set ESCCLK clock oscillation.

T
Set DSMIFCLK clock oscillation.

Set ENCCLK clock oscillation.

Set ED3CLK clock oscillation.

|
|
|
|
Set ETHPHYCLK clock oscillation. ‘
|
|
|
Set the register write protection. ‘

N

return )

Figure 4-3 Flowchart of Clock Initialization
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4.3 Comparison of the Individual Module Specifications

The API functions of FIT modules, Code Generator components, and FSP modules are not compatible with
each other.

The following describes the API specifications of some modules.

4.3.1 Compare Match Timer (CMT)

43.1.1
Table 4.17 API Functions for the CMT Module of the FSP

CMT Module of the FSP

No. | Function Definition Functional Overview
1 fsp_err t R_CMT_Open( Initializes the CMT timer module.
timer_ctrl_t * const p_ctrl, Pointer to the control information
timer_cfg_t const * const p_cfg ) Pointer to the configuration information
2 fsp_err_ t R_CMT_Stop( Stops the timer.
timer_ctrl_t* const p_ctrl) Pointer to the control information
3 fsp_err_t R_CMT_Start( Starts the timer.
timer_ctrl_t * const p_ctrl) Pointer to the control information
4 fsp_err t R_CMT_Reset( Resets the counter value to 0.
timer_ctrl_t* const p_ctrl) Pointer to the control information
5 fsp_err_t R_CMT_PeriodSet( Updates the period. The new period is
immediately reflected and the counter is
reset to O.
timer_ctrl_t * const p_ctrl, Pointer to the control information
uint32_t const period_counts ) Value to set for counting to control the
period
6 fsp_err_t R_CMT_InfoGet( Gets timer information and stores it in the
variable specified by the p_info pointer.
timer_ctrl_t * const p_ctrl, Pointer to the control information
timer_info_t * const p_info) Pointer to the variable for storing the
acquired information
7 fsp_err_t R_CMT_StatusGet( Gets the current state of the timer and
stores it in the variable specified by the
p_status pointer.
timer_ctrl_t * const p_ctrl, Pointer to the control information
timer_status_t * const p_status ) Pointer to the variable for storing the
acquired state
8 fsp_err_t R_CMT_CounterSet( Sets the counter value.
timer_ctrl_t * const p_ctrl, Pointer to the control information
uint32_t counter) Counter value to be set
9 fsp_err_t R_CMT_CallbackSet( Updates the user callback function by using
the option for providing memory for the
callback argument structure.
timer_ctrl_t * const p_api_ctrl, Pointer to the API control information
void ( * p_callback)(timer_callback_args_t *), Pointer to the callback function
void const * const p_context, Context to be passed to the user processing
from the callback function
timer_callback_args_t * const p_callback_memory ) | Pointer to the callback parameter
information
10 fsp_err_t R_CMT_Close( Stops the counter and clears the internal

timer_ctrl_t* const p_ctrl)

driver data.

Pointer to the control information

Note: APIs not supported in RX FSP v1.0.0 are omitted.
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4.3.1.2 Comparison of the CMT Modules of FIT and the FSP

The following shows the correspondence between the API functions of FIT and the FSP for the CMT
modules. The API functions listed in the "API of the FIT Module" column can be replaced with those listed in
the "API of the FSP Module" column. For details of the API functions for the CMT module of FIT, refer to
Chapter 3, API Functions, in the CMT Module Using Firmware Integration Technology. For details of the API
functions for the CMT module of the FSP, refer to the RX Flexible Software Package Documentation — API
Reference — Modules — Timers — Compare Match Timer (r_cmt).

Table 4.18 Correspondence of the Functions of the CMT Modules (1)

Guide for Migration to RX FSP

No. | API of the FIT Module API of the FSP Module

1 R_CMT_CreatePeriodic() R_CMT_Open()
p_cfg->mode =
TIMER_MODE_PERIODIC
R_CMT_Start()

2 R_CMT_CreatePeriodicAssignChannelPriority() R_CMT_Open()

p_cfg->mode =
TIMER_MODE_PERIODIC
p_cfg->cycle_end_ipl = (x) (x = 0 to 15)

R_CMT_Start()

3 R_CMT_CreateOneShot() R_CMT_Open()
p_cfg->mode =
TIMER_MODE_ONE_SHOT

R_CMT_Start()

4 R_CMT_CreateOneShotAssignChannelPriority() R_CMT_Open()

p_cfg->mode =
TIMER_MODE_ONE_SHOT
p_cfg->cycle_end_ipl = (x) (x = 0 to 15)

R_CMT_Start()

5 R_CMT_Stop() R_CMT_Stop()
6 R_CMT_Control() Some of the functionality is provided by
the following functions.
Command = R_CMT_StatusGet()
CMT_RX_CMD_IS_CHANNEL_COUNTING
Command = CMT_RX_CMD_PAUSE R_CMT_Stop()
Command = CMT_RX_CMD_RESUME R_CMT_Start()
Command = CMT_RX_CMD_RESTART R_CMT_Start()
6 Command = CMT_RX_CMD_GET_NUM_CHANNELS | No corresponding function (Note)
Command = CMT_RX_CMD_SET_PRIORITY R_CMT_Open()
p_cfg->cycle_end_ipl = (x) (x = 0 to 15)
Command = CMT_RX_CMD_GET_PRIORITY No corresponding function (Note)
7 R_CMT_GetVersion() Version numbers are not assigned to the

individual modules.

The following function can be used to
check the version of the FSP.

R_FSP_VersionGet()

Note: If a similar function is necessary, refer to the source code of the FIT module and implement

user-specified processing.
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Table 4.19 Correspondence of the Functions of the CMT Modules (2)

Interrupt and Callback Functions of the

R_CMT_CreatePeriodic()

R_CMT_CreateOneShot()

argument "callback" of the following API functions.
R_CMT_CreatePeriodicAssignChannelPriority()

R_CMT_CreateOneShotAssignChannelPriority()

No. | Interrupt and Callback Functions of the FIT Module | FSP Module
1 cmtn_isr() (n = channel number) cmt_cm_int_isr()
2 Specify a user-defined callback function as the second | R_CMT_Open()

Specify a user-defined function as
p_cfg->p_callback.

4.3.1.3 Comparison of the API Functions for the CMT of the Code Generator and those of the

FSP Module

The following shows the correspondence between the API functions of the Code Generator and FSP for the
CMT. The API functions listed in the "API for the CMT of the Code Generator" column can be replaced with
those listed in the "API of the FSP Module" column. For details of the API functions for the CMT of the Code
Generator, see section 4.2.6, Compare Match Timer, in the Smart Configurator User's Manual: RX API
Reference. For details of the API functions for the CMT module of the FSP, refer to the RX Flexible
Software Package Documentation — APl Reference — Modules — Timers — Compare Match Timer

(r_cmt).
Table 4.20 Correspondence with the API Functions for the CMT of the Code Generator

No. | APl for the CMT of the Code Generator API of the FSP Module

1 R_<Config_CMTO>_Create() R_CMT_Open()

2 R_<Config_CMTO0>_Start() R_CMT_Start()

3 R_<Config_CMTO0>_Stop() R_CMT_Stop()

4 R_<Config_CMTO0>_Userlnit() No corresponding function (Note)

Note: Many API functions provided by the Smart Configurator do not have arguments because variables for
them cannot be specified through the GUI. Therefore, the Userlnit function for initialization is provided
to specify or modify variables in the user program. The FSP does not support such usage and has no

equivalent function.

Table 4.21 Correspondence with the Interrupt Function for the CMT of the Code Generator

No.

Interrupt Function for the CMT of the Code
Generator

Interrupt Function of the FSP Module

r_<Config_CMTO>_cmin_interrupt
User-defined processing in the function

cmt_cm_int_isr()

Replace the processing with a callback function.
R_CMT_Open()

Specify a user-defined function as
p_cfg->p_callback.
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4.3.2 Serial Communications Interface (RSCI)

4.3.2.1 SCI UART Module of the FSP
Table 4.22 API Functions for the SCI UART Module of the FSP (1)

No. | Function Definition Functional Overview
1 fsp_err t R_SCI_B_UART_Open( Configures the UART driver based on the
input settings. Reception is enabled at the
end of this function if it is set to be enabled
at the time of compilation.
uart_ctrl_t* const p_api_ctrl, Pointer to the API control information
uart_cfg_t const * const p_cfg ) Pointer to the configuration information
2 fsp_err_t R_SCI_B_UART_Read( Receives the specified number of bytes and
stores them in the reception buffer.
uart_ctrl_t* const p_api_ctrl, Pointer to the API control information
uint8_t * const p_dest, Pointer to the reception buffer
uint32_t const bytes ) Number of bytes to be received
3 fsp_err_t R_SCI_B_UART_Write( Transmits the specified number of bytes
from the transmission buffer.
uart_ctrl_t* const p_api_ctrl, Pointer to the API control information
uint8_t const * const p_src, Pointer to the transmission buffer
uint32_t const bytes ) Number of bytes to be transmitted
4 fsp_err_t R_SCI_B_UART_BaudSet( Updates the bit-rate by using the clock
selected in the Open function.
uart_ctrl_t* const p_api_ctrl, Pointer to the API control information
void const * const p_baud_setting ) Pointer to the bit-rate configuration
information
5 fsp_err_t R_SCI_B_UART_InfoGet( Gets the driver information such as the
maximum number of bytes that can be
received or transmitted at a time.
uart_ctrl_t* const p_api_ctrl, Pointer to the API control information
uart_info_t* const p_info) Pointer to the variable for storing the
acquired information
6 fsp_err t R_SCI_B_UART_Close( Aborts all communications in progress,
disables the interrupts, the receiver, and the
transmitter, closes the lower-level transfer
drivers that are in use, and turns the power
to the peripheral functions off.
uart_ctrl_t * const p_api_ctrl ) Pointer to the API control information
7 fsp_err_t R_SCI_B_UART_Abort( Aborts the transfer in progress. In the case
of transmission, the processing is aborted
after transmission of the current character.
uart_ctrl_t* const p_api_ctrl, Pointer to the API control information
uart_dir_t communication_to_abort) Variable for specifying the direction of
transfer to be aborted
8 fsp_err_t R_SCI_B_UART_BaudCalculate( Calculates the values to be set in the

uint32_t baudrate,
bool bitrate_modulation,

uint32_t baud_rate_error_x_1000,

sci_b_baud_setting_t * const p_baud_setting )

registers related to bit-rate settings.
Appropriate values to be set in the registers
are evaluated and determined.

Bit rate (bps)

Setting for enabling or disabling bit-rate
modulation

Maximum bit-rate error

Pointer to the location for storing the
calculated bit-rate configuration information
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Table 4.23 API Functions for the SCI UART Module of the FSP (2)

No. | Function Definition Functional Overview
9 fsp_err_ t R_SCI_B_UART_CallbackSet( Updates the user callback function by using
the option for providing memory for the
callback argument structure.
uart_ctrl_t* const p_api_ctrl, Pointer to the API control information
void ( * p_callback)(uart_callback_args_t *), Pointer to the callback function
void const * const p_context, Context to be passed to the user processing
from the callback function
uart_callback_args_t * const p_callback_memory ) | Pointer to the callback parameter
information
10 | fsp_err_t R_SCI_B_UART_ReadStop( Aborts the reading in progress.

uart_ctrl_t * const p_api_ctrl,
uint32_t * remaining_bytes )

Pointer to the API control information
Number of remaining bytes

Note: APIs not supported in RX FSP v1.0.0 are omitted.

4.3.2.2

Comparison of the RSCI Module of FIT and the UART Module of the FSP

The following shows the correspondence of API functions between the RSCI module of FIT and the SCI
UART module of the FSP. The API functions listed in the "API of the FIT Module" column can be replaced
with those listed in the "API of the FSP Module" column. For details of the API functions for the RSCI module
of FIT, refer to Chapter 3, API Functions, in the RSCI Module Using Firmware Integration Technology. For
details of the API functions for the UART module of the FSP, refer to the RX Flexible Software Package
Documentation — API Reference —» Modules — Connectivity —» UART (r_sci_b_uart).

Table 4.24 Correspondence with the Functions of the RSCI Module (1)

No. | APl of the FIT Module API of the FSP Module

1 R_RSCI_Open() R_SCI_B_UART_Open()

2 R_RSCI_Close() R_SCI_B _UART_Close()

3 R_RSCI_Send() R_SCI_B_UART_Write()

4 R_RSCI_Receive() R_SCI_B _UART_Read()

5 R_RSCI_SendReceive() No corresponding function (Note)

6 R_RSCI_Control() Some of the functionality is provided by the following

functions.

Cmd = SCI_CMD_CHANGE_BAUD

R_SCI_B_UART_BaudSet()

Cmd = No corresponding function (Note)
SCI_CMD_CHANGE_TX_FIFO_THRESH
Cmd = No corresponding function (Note)

SCI_CMD_CHANGE_RX_FIFO_THRESH

Cmd = SCI_CMD_SET_RXI_PRIORITY

R_SCI_B_UART_Open()
p_cfg->rxi_ipl = (x) (x = 0 to 15)

Cmd = SCI_CMD_SET_TXI_PRIORITY

R_SCI_B_UART_Open()
p_cfg->txi_ipl = (x) (x = 0 to 15)

Cmd = SCI_CMD_EN_NOISE_CANCEL

No corresponding function (Note

Cmd = CMT_RX_CMD_GET_PRIORITY

No corresponding function (Note

Cmd = SCI_CMD_OUTPUT_BAUD_CLK

No corresponding function (Note

Cmd = SCI_CMD_START_BIT_EDGE

Cmd = SCI_CMD_GENERATE_BREAK

)
)
)
No corresponding function (Note)
No corresponding function (Note)

)

Cmd =
SCI_CMD_COMPARE_RECEIVED_DATA

No corresponding function (Note

Cmd = SCI_CMD_TX_Q_FLUSH

No corresponding function (Note)

Cmd = SCI_CMD_RX_Q_FLUSH

No corresponding function (Note)

Cmd = SCI_CMD_TX_Q_BYTES_FREE

No corresponding function (Note)

Note: If a similar function is necessary, refer to the source code of the FIT module and implement

user-specified processing.
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Table 4.25 Correspondence with the Functions of the RSCI Module (2)

No. | APl of the FIT Module API of the FSP Module

6 Cmd = SCI_CMD_RX_Q_BYTES_AVAIL TO_READ No corresponding function (Note)
Cmd =SCI_ CMD_EN _CTS_IN No corresponding function (Note)
Cmd = SCI_CMD_CHECK_XFER_DONE No corresponding function (Note)
Cmd = SCI_CMD_ABORT_XFER No corresponding function (o)
Cmd = SCI_CMD_XFER_LSB_FIRST No corresponding function (Note)
Cmd = SCI_CMD_XFER_MSB_FIRST No corresponding function (Note)
Cmd = SCI_CMD_INVERT_DATA No corresponding function (Note)
Cmd = SCI_CMD_CHANGE_SPI_MODE No corresponding function (Note)
Cmd = SCI_CMD_CHECK_TX_DONE No corresponding function (Note)
Cmd = SCI_CMD_CHECK_RX_DONE No corresponding function (Note)
Cmd = SCI_CMD_CHECK_RX_SYNC_DONE No corresponding function (Note)

7 R_RSCI_GetVersion() Version numbers are not assigned to the

individual modules.

The following function can be used to
check the version of the FSP.
R_FSP_VersionGet()

Note: If a similar function is necessary, refer to the source code of the FIT module and implement

user-specified processing.

Table 4.26 Correspondence with the Functions of the RSCI Module (3)

Interrupt and Callback Functions of the

No. | Interrupt and Callback Functions of the FIT Module | FSP Module

1 rscin_txi_isr() (n = channel number) sci_b_uart_txi_isr()

2 rscin_tei_isr() (n = channel number) sci_b_uart_tei_isr()

3 rscin_rxi_isr() (n = channel number) sci_b_uart_rxi_isr()

4 rscin_eri_isr() (n = channel number) sci_b_uart_eri_isr()

5 Specify a user-defined callback function as the fourth Specify a user-defined callback function in

argument "p_callback" of the following API function.
R_RSCI_Open()

the following API function.
R_SCI_B_UART_Open()

Alternatively, specify it as the second
argument "p_callback" of the following API
function.

R_SCI_B_UART_CallbackSet()

4.3.2.3 Comparison of the API Functions for the SCI/SCIF Asynchronous Mode of the Code
Generator and those for the UART Module of the FSP

The following shows the correspondence between the API functions for the SCI/SCIF asynchronous mode
of the Code Generator and those for the SCI UART module of the FSP. The API functions listed in the "API
for the SCI/SCIF Asynchronous Mode of the Code Generator" column can be replaced with those listed in
the "API of the FSP Module" column. For details of the API functions for the SCI/SCIF asynchronous mode
of the Code Generator, see section 4.2.31, SCI/SCIF Asynchronous Mode, in the Smart Configurator
User's Manual: RX API Reference. For details of the API functions for the UART module of the FSP, refer to

the RX Flexible Software Package Documentation — APl Reference — Modules — Connectivity - UART

(r_sci_b_uart).
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Table 4.27 Correspondence with the API Functions for the SCI/SCIF Asynchronous Mode of the

Code Generator

API for the SCI/SCIF Asynchronous Mode of the

No. | Code Generator API of the FSP Module

1 R_<Config_SCI0>_Create() R_SCI_B_UART_Open()

2 R_<Config_SCI0>_Start() R_SCI_B_UART_Open()

3 R_<Config_SCI0>_Stop() R_SCI_B_UART_Close()

4 R_<Config_SCI0>_Serial_Send() R_SCI_B_UART_Write()

5 R_<Config_SCI0>_Serial_Receive() R_SCI_B _UART_Read()

6 R_<Config_SCI0>_Serial_Multiprocessor_Send() No corresponding function

7 R_<Config_SCI0>_Serial_Multiprocessor_Receive() | No corresponding function

8 R_<Config_SCI0>_Create_Userlnit() No corresponding function (Note)

Note: Many API functions provided by the Smart Configurator do not have arguments because variables for
them cannot be specified through the GUI. Therefore, the Userlnit function for initialization is provided
to specify or modify variables in the user program. The FSP does not support such usage and has no

equivalent function.

Table 4.28 Correspondence with the Interrupt and Callback Functions for the SCI/SCIF
Asynchronous Mode of the Code Generator

Interrupt and Callback Functions for the

SCI/SCIF Asynchronous Mode of the Code Interrupt and Callback Functions of the FSP

No. | Generator Module
1 r_<Config_SCI0>_transmitend_interrupt() sci_b_uart_tei_isr()
2 r_<Config_SCI0>_transmit_interrupt() sci_b_uart_txi_isr()
3 r_<Config_SCI0>_receive_interrupt() sci_b_uart_rxi_isr()
4 r_<Config_SCI0>_receiveerror_interrupt() sci_b_uart_eri_isr()
5 r_<Config_SCI0>_callback_transmitend() Replace the function with a user-defined callback
function.
User-defined processing in the function Specify a user-defined callback function in the
following API function.
R_SCI_B_UART_Open()
Alternatively, specify it as the second argument
"p_callback" of the following API function.
R_SCI_B_UART_CallbackSet()
6 r_<Config_SCI0>_callback_receiveend() Replace the function with a user-defined callback
function.
User-defined processing in the function Specify a user-defined callback function in the
following API function.
R_SCI_B_UART_Open()
Alternatively, specify it as the second argument
"p_callback" of the following API function.
R_SCI_B_UART_CallbackSet()
7 r_<Config_SCI0>_callback_receiveerror() Replace the function with a user-defined callback
function.
User-defined processing in the function Specify a user-defined callback function in the

following API function.
R_SCI_B_UART_Open()
Alternatively, specify it as the second argument
"p_callback" of the following API function.
R_SCI_B_UART_CallbackSet()
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5. Steps in Porting a Pre-FSP Project to an FSP Project

Use the steps listed in the table below to port a project using FIT modules (hereafter called an FIT project)
or a project using the Code Generator (hereafter called a code-generator project) to an FSP project.

Table 5.1 Steps in Porting an FIT Project or a Code-Generator Project to an FSP Project

Reference
No. | Step Condition Section
1 Create a new FSP project. 51
2 Make basic settings for the FSP project. 5.2
3 Configure the clocks for the FSP project. 5.3
4 Add FSP modules. 5.4
5 Configure the interrupts for the FSP project. | Interrupts are to be used by peripheral | 5.5
functions for which FSP modules are
not used
6 Add the processing for pin settings by using 5.6
the IOPORT module.
7 Port the required sections of the source 5.7
code.
8 Add iodefine.h to the FSP project. Porting includes processing for access | 5.8
to 1/O registers.
9 Replace the processing by the FIT modules 5.9
or the processing created by the Code
Generator with processing by FSP
modules.

The steps involved in porting a project created without using the Smart Configurator to an FSP project are
listed below.

Table 5.2 Steps in Porting a Project Created without Using the Smart Configurator to an FSP Project

Reference

No. | Step Condition Section
1 Create a new FSP project. 5.1
2 Make basic settings for the FSP project. 5.2
3 Configure the clocks for the FSP project. 5.3
4 Configure the interrupts for the FSP project. | Interrupts are to be used. 55
5 Port the required sections of the source 5.7

code.
6 Add the processing for pin settings by using | Porting does not include processing for | 5.6

the IOPORT module. pin settings.
7 Add iodefine.h to the FSP project. Porting includes processing for access | 5.8

to I/O registers.

5.1 Creating a New FSP Project
See section 2.3, Procedure for Creating an FSP Project, and create a new FSP project.

5.2 Porting the Basic Settings

A BSP is automatically included in an FSP project when the project is created. The BSP contains the
startup processing. For details of the startup processing, see section 4.2.3, Initializing the BSP in the FSP.

The startup processing of the BSP executed after release from the reset state makes basic settings such as
for the stack configuration, vector table configuration, clock configuration, and interrupt configuration.
Therefore, the items under "RX Common" in the [Properties] view on the [BSP] page require selection to
suit the target board. Modify the configurations as required to suit the conditions of usage of the source
project to be ported.
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The following shows the properties displayed on the [BSP] page of the GUI.

Summary Clocks | Pins | Interrupts | Event Links| Linker Sections | Stacks Components

Assert Failures

Main Oscillator Populated
PFS Protect

Clock Registers not Reset Values during Startup

Properties X Problems Smart Browser
EK-RX74M
Settings Property Value
~ RX Common

Main stack size (bytes) 0x400
Heap size (bytes) 0
Protect zone root stack size (bytes) 0x800
MCU Vece (mV) 3300
Parameter checking Disabled

Return FSP_ERR_ASSERTION
Disabled

Populated

Enabled

Figure 5-1 BSP Properties

The information selected for the GUI items under "RX Common" will be reflected in the macro definitions in
bsp_cfg.h, which is to be generated in the rx_cfg folder after generation of the project code (after execution

of [Generate Project Content]).

The following shows the contents of bsp_cfg.h after generation with the above configuration.

Project Explorer X &Y § =0 [h] bsp_cfg.h = 8
v 15 FSP_example [Debug] 28 - #if defined(_ RX_BOOT IMAGE)
> 57 Includes 29 #define BSP_CFG_BOOT_IMAGE (1)
a 30 #endif
2 e 31 #define BSP_CFG_MCU_VCC_MV (3380)
> (2 x_gen 32 #tdefine BSP_CFG_STACK_MAIN_BYTES (@x4e@)
5 G8 sre 33 #define BSP_CFG_HEAP_BYTES (@)
N 34 #tdefine BSP_CFG_PZ_ROOT_STACK_SIZE (8x800)
> (= Debug 35 #define BSP_CFG_PARAM_CHECKING_ENABLE (@)
v B x_cfg 36 #define BSP_CFG_ASSERT (@)
= 37
v & fsp_cf
had 38 #define BSP_CFG_PFS_PROTECT ((1))
v (= bsp 39
'€ board_cfg.h 40 #define BSP_CFG_C_RUNTIME_INIT ((1))
Eioo a1 #define BSP_CFG_EARLY_INIT (@)
s ] 42
el bsp_mcu device cfg.h 43 #define BSP_CFG_STARTUP_CLOCK_REG_NOT_RESET ((@))
Figure 5-2 Macro Definitions in bsp_cfg.h
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The following shows an example of settings for porting.

Table 5.3 Items and Values of Settings for Porting from an FIT Project or a Code-Generator Project

)

Item and Value that were Set in the BSP Item and Value that Should be Set for "RX
No. | Component Common”
1 "User stack setting" is set to "2 stacks". (USP None

and ISP)
2 "User stack size" is set to "0x200". None
3 "Interrupt stack size" is set to "0x200". Set "Main stack size (byte)" to "0x200".
4 "Heap size" is set to "0x400". Set "Heap size (byte)" to "0x400".
5 "Initializes C input and output library functions" is | None

set to "Disabled".
6 "Enable user stdio charget function” is set to None

"Use BSP charget() function”.
7 "Enable user stdio charput function” is set to None

"Use BSP charput() function”.
8 "Processor Mode" is set to "Stay in Supervisor None

mode".
9 "ID code 1" to "ID code 4" are set to desired None

values.
10 | "Serial programmer connection select" is setto | None

"Enabled".
11 | "ROM Cache Enable Register" is set to None

"Enabled".

12 | "TMEF — TM Enable Flag Register" is set to a None
desired value.

13 | "FAW - Flash Access Window Setting Register" | None
is set to a desired value.

14 | "ROMCODE — ROM Code Protection Register" | None
is set to a desired value.

15 | "Select the startup bank" is set to "Bank 1: None
FFC00000h~FFDFFFFFh; Bank O:
FFE00000h~FFFFFFFFh.".

16 | "Lock function select" is set to "Use default None
locking (non-RTOS)".

17 | "Enable user warm start callback (PRE)" is set to | None

"Unused".
18 | "Enable user warm start callback (POST)" is set | None
to "Unused".
19 | "Parameter checking" is set to "Enabled". Set "Parameter checking" to "Enabled".

20 | "Extended Bus Master 1st Priority Selection" is | None
set to "GLCDC graphics 1 data read".

21 | "Extended Bus Master 2nd Priority Selection" is | None
set to "GLCDC graphics 2 data read".

22 | "Extended Bus Master 3rd Priority Selection" is | None
set to "DRW2D texture data read".

23 | "Extended Bus Master 4th Priority Selection"is | None
set to "DRW?2D frame buffer data read write and
display list data read".

24 | "Extended Bus Master 5th Priority Selection"is | None
set to "EDMAC".
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Table 5.4 Items and Values of Settings for Porting from an FIT Project or a Code-Generator Project

(2

Item and Value that were Set in the BSP Item and Value that Should be Set for "RX
No. | Component Common"
25 | "Non-cacheable area 0 select" is set to None

"Disabled".
26 | "Non-cacheable area 1 select" is set to None

"Disabled".
27 | "Interrupt Priority Level When FIT Module None

Interrupts Are Disabled" is set to "Priority level
15 (highest)".

28 | "Software Interrupt Unitl (SWINT1)" is set to None

"Unused".
29 | "Software Interrupt Unit2 (SWINT2)" is set to None
"Unused".
30 | "Serial terminal select" is set to "Disabled". None
31 | "Select whether to enable bus priority None

initialization." is set to "Disabled".

32 | "Select whether it is bootloader project.” is set to | None
"Not bootloader project".

Table 5.5 Items and Values of Settings for Porting from an FIT Project or a Code-Generator Project

3)
Item and Value that were Set on the [Clocks] | Item and Value that Should be Set for "RX
No. | Page Common”
1 "Main clock" is selected to enable oscillation. Set "Main Oscillator Populated" to "Populated" to
enable oscillation.
2 "Resonator" is selected for the oscillation source | Set "Main Oscillator Clock Source" to "Crystal or
of the main clock. Resonator".
3 "Sub-clock" is deselected to disable oscillation. | Set "Subclock Populated” to "Not Populated"” to
disable oscillation.
4 "Oscillator drive capacity"” for "Sub-clock" is set | Set "Subclock Drive (Drive capacitance availability
to "Standard CL". varies by MCU)" to "Standard/Normal mode".
5 "Oscillation wait time" for "Sub-clock” is set to Set "Subclock Stabilization Time (ms)" to "2000".
"2000 ms".
6 "IWDT-dedicated clock" is selected to enable None
oscillation.

Table 5.6 Items and Values of Settings for Porting from a Project Created without Using the Smart
Configurator

No. | Specifications in the Source Project Item and Value that Should be Set for "RX Common"

1 The ustack (USP) is set to 0x200. None (USP cannot be used.)

2 The istack (ISP) is set to 0x200. Set "Main stack size (byte)" to "0x200".

3 The main clock oscillator is used. Set "Main Oscillator Populated" to "Populated” to enable
oscillation.

4 The main clock oscillator is mounted on Set "Main Oscillator Clock Source" to "Crystal or

the board. Resonator".

5 The subclock oscillator is not used. Set "Subclock Populated” to "Not Populated” to disable
oscillation.
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5.3 Porting the Clock Configuration

In an FSP project, the system clock setting process in the startup processing executed after release from
the reset state makes settings of the registers for the clock generation circuit based on the clock
configuration specified on the [Clocks Configuration] page in the same way as an FIT project or a
code-generator project. For details of the BSP startup processing in the FSP, see section 4.2.3, Initializing
the BSP in the FSP.

The following shows the [Clocks Configuration] page.

s [FSP_example] FSP Configuration =0

Clocks Configuration

Generate Project Content

T Restore Defaults

XTAL 2a4MHz2 = #* Clock Sre: PLL1P
[** PLL 5rc XTAL
HOCO 48MHz kr FLL Div /2 1. E PLL1P Div /2 ~ —>PLL1P 600MHz m
LOCO 32768Hz PLL Mul x140-159Mul x1¢ PLL1Q Div /3 ~ ==>PLL1Q 400MHz =
MOCO 8MHz PLL 1.200GHz PLL1R Div /5 w = PLL1R 240MHz =
SUBCLK 32768Hz ="*PLL2 Src: XTAi
PLLZ Div /3 i PLLZP Div /2 = == PLL2P 500MHz =
PLLZ Wl x120-133|Mul %~ ~ PLLZQ Div /2 ~ —>PLL2Q S00MHz
PLL2 1GHz PLLZR Div /2 « —>PLL2R 500MHz

Summary | BSP Fins Interrupts Event Links | Linker Sections | Stacks Companents

Figure 5-3 [Clocks Configuration] Page

The information selected on the [Clocks Configuration] page will be reflected in the macro definitions in
bsp_clock cfg.h to be generated in the rx_gen folder after generation of project code (after execution of
[Generate Project Content]).

The following shows the contents of bsp_clock_cfg.h after generation with the above configuration.

Project Explorer X = § T 0O [§ bspclockcigh X =E
Vé;rsp_rumpiz Debug) 1 ; generated configuration header file - do not edit */
B I s 2 #ifndef BSP_CLOCK_CFG_H_
J 3 #define BSP_CLOCK_CFG_H_
e 4 #define BSP_CFG_CLOCKS_SECURE (@)
@8 rx.gen 5 #define BSP_CFG_CLOCKS_OVERRIDE (&)
Ny 6 #define BSP_CFG_XTAL_HZ (2400@008) /* XTAL 20200090Hz */
-clock_clg. 7 #define BSP_CFG_HOCO_FREQUENCY (7) /* HOCO 48MHz =/
» [8 common_data.c 8 #define BSP_CFG_PLL_SOURCE {BSP_CLOCKS_SOURCE_CLOCK_MAIN_0SC) /* PLI
» B comman_ datah 9 #define BSP_CFG_PLL_DIV (BSP_CLOCKS_PLL_DIV_3) /* PLL Div /3 %/
T s 18 #define BSP_CFG_PLL_MUL BSP_CLOCKS_PLL_MUL(158, @) /* PLL Mul x148-1:

i k 11 #define BSP_CFG_PLL_FREQUENCY_HZ {1200888888) /* FLL 126BE8BEEEHZ ~,
: [ hal datah 12 #define BSP_CFG_PLODIVP (8SP_CLOCKS_PLL_DIV_2) /* FLLIF Diy /2 7/
B b 13 #define BSP_CFG_PLLLP_FREQUENCY HZ (609009809) / ngaeeaewk
R 14 #define BSP_CFG_PLODIVQ (BSP_CLOCKS_PLL_DIV_3) / ) Div /3

taad 15 #define BSP_CFG_PLL1Q _FREQUENCY_HZ (4p068@602) / 0 ABEERRAARHZ

[8) vector_data_asm.asm 16 #define BSP_CFG_PLODIVR (BSP_CLOCKS_PLL_DIV_5) Div /5 */

[ vector dakh. 17 #define BSP_CFG_PLLIR_FREQUENCY_HZ (24080000@) / uaeaaeaan—
STy 18 #define BSP_CFG_PLL2_SOURCE (BSP_CLOCKS_SOURCE_CLOCK_MAIN osc;
g S 13 #define BSP_CFG_PLLZ_DIV (BSP_CLOCKS_PLL_DIV_3) /° PLLZ Doy
HBsre 28 #define BSP_CFG_PLLZ_MUL BSP_CLOCKS_PLL MIJL(lES 8 /*

(= Debug . o = — B

Figure 5-4 Macro Definitions in bsp_clock _cfg.h

Clocks are configured based on the macro values defined in bsp_clock cfg.h, so the configuration on the
[Clocks Configuration] page has to match the clock configuration specified on the page for clocks or the
clock setting processing in the source project for porting. Do not directly port the clock setting processing of
the source project because the processing will be in conflict with the clock configuration in the BSP of the
FSP project.
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5.4 Porting Modules

Add the modules equivalent to those used in the source project for porting to the FSP project. Stacks must
be assigned to the individual modules in the FSP. Use the [Stacks Configuration] page to add modules.

The following shows the [Stacks Configuration] page. Only the IOPORT module is added in the initial state
after generating a project.

W [FSP_example] FSP Configuration s L)

Stacks Configuration

Generate Project Content

Threads 4[N 1 = HAL/Common Stacks % | New Stack >

v a HAL/Common

g i
I L t /O Port
& g_ioport /O Port (r_ioport) W Lisport O Por

(r_ioport)

®

Objects

Summary  BSP Clocks Pins Interrupts | Event Links  Linker Sm?onstomponcnts

Figure 5-5 [Stacks Configuration] Page

To add a module, press the [New Stack] button and then select the desired function. From the opened list,
select the module to be added to the [HAL/Common Stacks] list. For example, the CMT module can be
added by selecting [New Stack] — [Timers] — [Timer, Compare Match Timer (r_cmt)].

1;:3 [FSP_example] FSP Configuration < = FSP Visualization <
; 2 0 > [
Stacks Conflguratlon Generate Project Content n 4 £
¢ | New Threac HAL/Common Stacks ¢ |
Threads iove. B Analog 5
4 g ioport /0 Port Audio >
~ ‘;: HAL/Common g’ilzizr‘t)j E
& g_ioport I/O Port (r_iopor| - Cannectvity 2
Graphics > >
@ % 2
Input >
Meonitoring > b : :, : '; : . s
Motor > :
Networking > PRI 2P DD DRS
I | R o o ko 650 620 074 o o
Power > |&= 4 :
& New Ohiac Security > = - I T T T T
Object (ST e R R
Jects w2l Barna Storage > e = o
System 5 n A A S A e ????' ; s o
I Timers > I 4 Port Output Enable for GPT (r_poeg)
Transfer > @ Realtime Clock (r_rtc)
Summary BSP Clocks Pins Interrupts | Event Links | Linker Sections Stacks| Comp & Search @ Three-Phase PWM (r_gpt three phase)
@ Timer, 8-bit timer (r_tmr)
I‘:§7 Timer, Compare Match Timer (r_cmt) I
4 Timer, Compare Match Timer W (r_emtw)
4 Timer, General PWM (r_gpt)
Figure 5-6 Selecting a Timer
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The selected CMT module is added to [HAL/Common Stacks].

o

1.7 [FSP_example] FSP Configuration X = B8
Stacks Conflguratlon Generate Project Content
New Thread #.| Remove 4] New Stack > == Extend Stack >
Threads HAL/Common Stacks
= # | Remove
A "? HAL/Common o -
49 g.ioport 1/0 Port (r joport) & g_ioport 1/O Port P g_timerQ Timer, Compare
— = (r_ioport) Match Timer (r cmt)
I"b g_timer0 Timer, Compare Match

Objects €| New Object > #.] Remove

Summary ‘ BSP | Clocks | Pins | Interrupts | Event Links | Linker Sections | Stacks | Components |

Figure 5-7 Adding the CMT Module (r_cmt)

If the module requires detailed settings, select the added module on the [Stacks Configuration] page and
modify the settings in the [Properties] view.

The following shows the properties of the CMT module.

{9} [FSP_example_1] FSP Configuration < = A8
Stacks Conflguratlon Generate Project Content
Threads % | New Thread #.| Remove [-] HAL/Common Stacks @ New Stack > é Extend Stack > ID Remove

v "f:? HAL/Common € o
& g_ioport I/O Port (r_ioport) g oport I/ Port

(r_ioport)
& g_timer0 Timer, Compare Match Timer

@

Objects | New Chject > #.] Remove

Summary | BSP | Clocks | Pins | Interrupts ‘ Event Links ‘ Linker Sections | Stacks | Components

Properties X Problems Smart Browser

g_timer0 Timer, Compare Match Timer (r_cmt)

Settings Property Value
Parameter Checking Default (BSP)
~ Module g_timerQ Timer, Compare Match Timer (r_cmt)

~ General
Name g_timerQ
Channel 0
Mode Periodic
Period 0x10000
Period Unit Raw Counts

v Interrupts
Callback NULL
Compare Match Interrupt Priority Disabled

Figure 5-8 Properties of the CMT Module (r_cmt)
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Click on the [Generate Project Content] button to add the module to the project.

{f‘i} [FSP_example] FSP Configuration >

Stacks Configuration

Threads

% | New Thread -] Remove [-]

v "’:} HAL/Common
& g_ioport I/O Port (r_ioport)

- g_timerQ Timer, Compare Match Timer (r_cmt)

Objects

% | New Object > ®.] Remave

HAL/Common Stacks

& g_ioport 1/O Port
(r_ioport)

@

=

i}

o

Generate Project Content

4| New Stack > == Extend Stack > % Remove

Summary | BSP ‘ Clocks ‘ Pins‘ Interrupts | Event Links ‘ Linker Sections | Stacks Components|

Figure 5-9

[Generate Project Content]

The definitions related to the added module will be output to hal_data.h and hal_data.c in the rx_gen folder.

The code in the red boxes in the following figures will be added when the CMT module is added without
changing its properties from the initial state. If the properties are changed, the code to be added will depend
on the selected module and the settings for the properties.

rx_gen\hal_data.h

Project Explorer % BRT E ™0 @Bheldotahx "0
“ 15 FSP_example [Debug) 1 /* generated HAL header file - do not edit */
. 1' : i 2 = #tifndef HAL_DATA_H_
P Inchuces 3 #define HAL_DATA_H_
> Bn @4 #include ¢stdint.h>
v @ ngen 5 #include "bsp_api.h"
3 6 #include "common data.h”
M bsp_clock_cfgh 7 Elnciude Tr cmt. B
» L& commen_data.c 8 Jtinclude "r timer_api.h"
» I8 common datah 9 FHEALEH
+ [ hal dat 18 rimer on nstance. !
et it CRlLE 11 extern const timer_instance_t g_timerd;
i hal datah 12
> 8 maine 13 ** Access the CMT instance using these structures when calling API
R 14 extern cmt_instance_ctrl_t g_timerd _ctrl;
£ pin_s 15 extern const timer cfg t g_timerd_cfg:
+ 18 vector data_asm.asm 16
3 [E] vector data.c 17 #ifndef my_cmt_callback
= 2 18 void emt_callback(timer_callback_args_t *p_args);
i vector_data.h 19 !lndi:y_ = ¢ = -ergs_t "p_args)
> 6D s 28 void hal_entry(veid);
> & Debug 21 void g_hal_init(void});
S 22 FSP_FOOTER
2 B n.ciy 23 tendif /* HAL_DATA H_ */
» 2 seript
Figure 5-10 Definitions in hal_data.h
rx_gen\hal_data.c
Project Explorer %Y 8 ™ 0 [@ haldstac ¥ ="

v s FSP_example [Debug)

> Rl Includes

> B

v 2 n_gen
> |nf bsp_clock_ctg.h
> L_e] common_data.c
> | commaon_datah
:
> |b] hal datah
> [ maine
> g pin_datac
4 |SJ vector_data_asm.asm
> L] vector_data.c
> [ vector_datah

> B

5 (& Debug

> 2 nxfg

> = sipt

-

-

/* generated HAL scurce file - do not edit */

#include "hal_data.h”

emt_lnstance_ctrl_t g_timere ctrl;
const timer_cfg t g timerd® cfg =
{ .mode = TIMER_MODE_PERIODIC,

.channel = &,
.p_callback = my_cmt_callback,
.p_context = MULL,
.p_extend = NULL,
.cycle_end_ipl = (31),
4#if defined(VECTOR_NUMBER_CMT8_CMI)
.cycle_end_irg
q#else

.cycle_end_irg = FSP_INVALID VECTOR,
#endif

1 H

/* Instance

const timer_instance_t g_timere =

/* Actual period: 9.P@69995PE666666667 seconds. */.period_counts :
.source_div = (timer_source_div_t) 3,

= VECTOR_MUMBER_CMT@_CMI,

structure to use this module. */

Figure 5-11 Definitions in hal_data.c
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A list of components can be checked on the [Components Configuration] page.

i;f:j‘ [FSP_example] FSP Configuration < = 0

o

Components Configuration Generate Project Content

= ki Group by: Vendor v Filter: All ~ | Search...
Component Version Description Variant

v ¢ Common

Vo oall

fsp_common 1.0.0 Board Support Package Common Files
v % HAL Drivers

Vo oall
[ radch 1.0.0 A/D Converter
[ recac 1.0.0 Clock Accuracy Measurement Circuit I
[] r canfd 1.0.0 Controller Area Network - Flexible Data
[ r_canfdg 1.0.0 Controller Area Network - Flexible Data
[ rege 1.0.0 Clock Generation Circuit
r cmt 1.0.0 Compare Match Timer
[ remtw 1.0.0 Compare Match Timer W
[ rere 1.0.0 Cyclic Redundancy Check

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Linker Sections | Stacks fComponents

Figure 5-12 List of Components

5.5 Porting an Interrupt Configuration

In an FSP project, the BSP holds the definitions of the exception vector table and interrupt vector table. The
FSP has functionality for automatically generating the declarations of interrupt functions to be registered in
the vector table according to the interrupt configuration. Generation of the interrupt functions depends on
the method of interrupt configuration. For details, see section 5.5.1, Interrupt Configuration by Adding a
Module, and section 5.5.2, Interrupt Configuration through Direct Addition.

The following shows the [Interrupts Configuration] page.

%;f:f [FSP_example] FSP Configuration < = O

0

Interrupts Configuration Generate Project Content

User Events % | New User Event >

Event ISR

Allocations

Interrupt Event ISR Priority

Summary | BSP | Clocks | Pins |Interrupts | Event Links | Linker Sections  Stacks Components

Figure 5-13 [Interrupts Configuration] Page
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5.5.1 Interrupt Configuration by Adding a Module

If the settings related to interrupts (settings of callback functions or interrupt priority levels) are enabled
when a module is added, information on the interrupts is added according to the settings.

Assume that the settings related to the interrupt of the CMT module are enabled in the [Properties] view as
shown below.

ﬁf,;?’ [FSP_example] FSP Configuration > = 8
Stacks Configuration o

Generate Project Content

Threads ' HAL/Common Stacks %] New Stack > == Extend Stack > %] Remove
~ ;5:? HAL/Common .g - ’:B - -
42 g_ioport 1/O Port (r_ioport) g_}oport 1/O Port g_tlmer(.) Timer, Compare
(r_ioport) Match Timer (r_cmt)
P g_timer0 Timer, Compare Match Timer (r_cmt)
@ @
Il

Objects

Summary | BSP  Clocks | Pins | Interrupts | Event Links | Linker Sections | Stacks | Components

g_timer0 Timer, Compare Match Timer (r_cmt)

Settings 70171 &
~ Common
Parameter Checking
v Module g_timer0 Timer, Compare Match Timer (r_cmt)
> General

Default (BSP)

~ Interrupts
Callback
Compare Match Interrupt Priority

my_cmt_callback
Priority 31 (highest)

Figure 5-14 Settings for Enabling the CMT Interrupt on the [Stacks Configuration] Page

The information on the use of the CMTO interrupt is registered as shown below. The name of the interrupt
function contained in the module is used without change.

%f,;?’ [FSP_example] FSP Configuration = 8

. . O
Interrupts Configuration Generate Project Content

User Events % | New User Event >

Event ISR
Allocations
Interrupt  Event ISR Priority
28 ID:28 CMTO CMI (Compare match) cmt_cm_int_isr Priority 31 (highe...

Summary |BSP | Clocks PinsEvent Links | Linker Sections | Stacks Components

Figure 5-15 Registered CMT Interrupt on the [Interrupts Configuration] Page
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Execute [Generate Project Content] to generate the definition of the interrupt function and output the
declaration of the interrupt function to vector_data.h. The following screenshot shows vector_data.h after
the interrupt function has been output with the above settings.

rx_gen\vector_data.h

Project Explorer X § = 0 [® vectordatah X = =
~ 125 FSP_example [Debug] 1 J* generated vector header file - do not edit */
. Bt 2 = #ifndef VECTOR_DATA_H
Lo 3 #define VECTOR_DATA_H
> B 4 = #ifdef __cplusplus
~ 8 x_gen 5 extern "C" {
Qb deacian 5 Rl
Bl bsp_clock_cig 7 /* Number of interrupts allecated */
ymmon_data.c 8 = #ifndef VECTOR_DATA_IRQ_COUNT
i T ] #define VECTOR_DATA_TRQ_COUNT (1)
hal d 5 i@ if
sl catac 11 /* ISR prototypes */
ih hal_datah iz void emt_em_int_isr(void);
&l maine 13
3 viii. data 14 /* Vector table allocations */
Il pin_ciata.c 15 #define VECTOR_MUMBER_CMTA_CMI ((IRQn_Type) 28) /* ID:28 CMT@ CMI (¢
18] vector_data_ssm.asm 16 #define CMTO_CMI_IRQn ((IRQn_Type) 28) /* ID:28B CMT@ CMI (¢
[£] vector_datac 17
IR ek 18 #define BSP_CFG_SELECTABLE_IRQ CONFIGURATION_ENTRY_NUM (¢
bl vector data 19 #define BSP_CFG_SELECTABLE_IRQ BX_COMFIGURATION_ENTRY_START (@U)
> Bsrc 28 #define BSP_CFG_SELECTABLE_IRQ BX_CONFIGURATION_ENTRY_NUM  (@u)
5 G Debug 21 #idefine BSP_CFG_SELECTABLE_IRQ B_CONFIGURATION_ENTRY_START (8U)
= of 22 #define BSP_CFG_SELECTABLE_IRQ B_CONFIGURATION_ENTRY_MUM (eu)
e 59 23 #define BSP_CFG_SELECTABLE_IRQ_A_CONFIGURATION_ENTRY_START (@U)
5 = seript L]
Figure 5-16 Declaration of the Interrupt Function in vector_data.h
The declaration of the callback function is output to hal_data.h.
rx_gen\hal_data.h
Project Explorer X EHY § =08 [Bhaldatah X =]
125 FSP_sxample [Debug] 1 f= generated HAL header file - do net edit =/
oo : 2 = #ifndef HAL_DATA H_
¥ Inchxiee 3 #define HAL_DATA_H_
» B 2 4 #include <stdint.h>
~ ([ gen 5 #include "bsp_api.h"
R L e 6 #include "common_data.h"
TOHR, P _Sioc 00, ¥ #include "r_cmt.h"
kg common datac 8 #include "r_timer_api.h"
» [W common_datah 2 FSP_HEADER
et L et 1@ /™ Timer on CMT Instance. */
G I iLisd 11 extern const timer_instance t g timere;
» b hal_data.h 12
» (£ mainc 13 /=% Access the CMT instance using these structures when calling API
. [ Aat 14 extern cmt_instance_ctrl_t g timer®_ctrl;
2 PrUCEC 15 extern const timer_cfg t g_timer®_cfg;
> | vector_data_asm.asm 18
5> [ vector data.c 17 #ifndef my_cmt_callback
. 18 void my_cmt_callback(timer_callback_args_t *p_args);
W vector_datah 1a tondif S
» B sre 2@ void hal_entry{veid);
» 2 Debug 21 void g_hal_init{void);
TR 22 FSP_FOOTER
I 23 ftendif /* HAL_DATA_H_ =/
> & script
Figure 5-17 Declaration of the Callback Function in hal_data.h
The body of the interrupt function is defined in the module.
rx\fsp\src\r_cmt\r_cmt.c
Project Explorer = 0 [8romtc % = M
e @ ase
=R E 558 #® * Calls callback if one was provided in the open function. o
v 15 FSP_example fal 568 =void cmt_cm_int_isr (void)
> 6 Includes 561 { ) )
" f* Save context if RTOS is used */
i FSP_CONTEXT_SAVE
¥ (& board
IROn_Type irg = R_FSP_CurrentIrgGet();
- f* Recover ISR context saved in open, */
v (2 sic emt_instance_ctrl_t * p_instance_ctrl = (cmt_instance_ctrl t *) R_FSP_IsrContextGet(i
¥ & bs
vl i /* Clear pending interrupt to make sure it doesn't fire again if another overflow has
& romt R_BSP_IrgClearPending(irg);
> ke remte
» @& r_ioport /* If vimer mode is one-shot mode, stop and reset timer here. */
5 i if (TIMER_MODE_ONE_SHOT == p_instance_ctrl->p_cfg->mode)
8 ne_gen
» W bsp dock_cfah uint8_t unit = (uint8_t) CMT_PRV_UNIT(p_instance_ctrl->p_cfg->channel);
> [& common_data.c uint8_t channel = (uint8_t) CMT_PRV_CHANNEL({p_instance_ctrl->p_cfg-»>channel);
> B common_datah N < 3 i
Figure 5-18 Interrupt Function in r_cmt.c
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For the callback function, however, only the declaration is output and the user has to create the body of the
callback function.

When an FSP module is not to be used for a peripheral function but an interrupt from the module is to be
used, refer to section 5.5.2, Interrupt Configuration through Direct Addition.

5.5.2 Interrupt Configuration through Direct Addition
Use the [New User Event] button to select the source of the interrupt to be added and enter the interrupt
function name. After that, execute [Generate Project Content] to generate the definition of the interrupt
function and output the declaration of the interrupt function to vector_data.h.

Assume that the CMTO is selected as the interrupt source and the CMTO interrupt function is defined on the
[Interrupts Configuration] page as shown below.

o [F5P_example] FSP Confguration BUS »
i 3 »
Interrupts Configuration Gk @ Pin Function ~
Genarate P Al
CANFD »
ANFDG 3
M > - =1= F.
Event ISR,
> [ owmr B | T > II 1D:28 CMT0 CMI [Compare mateh)
CMTW > CMT1 L4
DMAL 3 cMT2 ¥ -
Dpoc 2 CMT3 > -
e S - =
DPFPU 3 -
3 P
DEMIF > —
Allccations ELC 3 o=
Inteupt  Event ISR Pricrity ESC 3 &
ETHER » T
EXDMAC 3 L =1 =
GPT T T 1 1 Tt
GFTP > - ""?*&*ﬁ*' it~
- > e L L L1 1B
[[al] >
Summary | BSP | Clocks F‘lﬂ;l\ﬂteuuplsl Ewent Links | Linker Sections Stacks| Components IOPORT >

Figure 5-19 Selecting the CMTO as the Interrupt Source on the [Interrupts Configuration] Page

55,‘3’ [FSP_example] FSP Configuration < - B8

0

Interrupts Configuration Generate Project Content

User Events % | New User Event >
Event ISR
ID:28 CMTO CMI (Compare match) cmt0_isr

Allocations
Interrupt Event ISR Priority
28 1D:28 CMTO CMI (Compare match) cmtO_isr

Summary BSP | Clocks Pins Event Links | Linker Sections | Stacks Components

Figure 5-20 Adding the CMTO Interrupt on the [Interrupts Configuration] Page

The declaration of the interrupt function is output to the generated vector_data.h.

RO1AN7455EJ0100 Rev.1.00 Page 83 of 188



RX Family Guide for Migration to RX FSP

Project Explorer X =l <§) ¥ & =8 [H] vector datah X = 8
~ 125 FSP_example [Debug] 1 /* generated vector header file - do not edit */
s 8 includ = #ifndef VECTOR_DATA_H
" Includes #define VECTOR_DATA H
> B - #ifdef _ cplusplus
v (2 x_gen extern "C" {

’ @Ibsp_c]ock_cfg.h /* Number of interrupts allocated */
> | common_datac = #ifndef VECTOR_DATA_IRQ_COUNT
> [B common datah 9 #define VECTOR_DATA_IRQ_COUNT (1)

3
4
5
6 #endif
7
8

2 18 dendif
7 %l hal data.c 11 /* ISR prototypes */
> |h| hal_data.h 12 void cmt@_isr(void);
> [ mainc 13 .
S B it 14 /* Vector table allocations */ )
& pin_gaa. 15 #define VECTOR_NUMBER_CMT@ CMI ((IRQn_Type) 28) /* ID:28 CMT@ CMI
> |8 vector_data_asm.asm 16 #define CMT@_CMI_IRQn ((IRQn_Type) 28) /* ID:28 CMT@ CMI
> [g vector_data.c 17
> 18 #define BSP_CFG_SELECTABLE_IRQ CONFIGURATION_ENTRY_NUM
e kg 19 #define BSP_CFG_SELECTABLE_IRQ BX_CONFIGURATION_ENTRY_START (@U)
> 8 src 20 #define BSP_CFG_SELECTABLE_IRQ BX_CONFIGURATION_ENTRY_NUM (eu)
5 EDebug ~a LI_F2 . mAR ARs ARl EATARI R TRAA R AANETAIIRATTAR FATALS AT AR LTS

Figure 5-21 Declaration of the CMTO Interrupt Function in vector_data.h

Only the declaration of the interrupt function is generated and the user has to create the body of the
interrupt function.

Do not directly port the declarations of the interrupt functions from the source project because they will
conflict with the vector table definitions and interrupt declarations in the BSP of the FSP project.

5.6 Porting a Pin Configuration

In an FSP project, the IOPORT module, which is the module for configuring the pins, is automatically added
at the time a project is generated.

%E,'r‘ [FSP_example] FSP Configuration X = O

o

Stacks Conflguratlon Generate Project Content

HAL/Common Stacks % | New Stack >
Threads
=
a .
~ = HAL/Common ¢ g_.IOPOFt /O Port
o (r_ioport)
¥ g_ioport I/O Port (r_ioport
@
< >
Objects

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Linker SectionsComponents

Figure 5-22 10PORT Module on the [Stacks Configuration] Page

The [Pin Configuration] page can be used to configure the settings of the individual pins.
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if’:? [FSP_example] FSP Configuration < = O
Pin Config uration Generate Pr‘c?ect Content
Select Pin Configuration m Export to CSV file IE‘ Configure Pin Driver Warnings

| EK—RX74M| v | Manage configurations...

8 Generate data:  g_bsp_pin_cfg

Pin Selection i= ¥ [=] |%; Pin Configuration ) Cycle Pin Group

Type filter text Name Value Link

~

Ports

PO |
P1
P2
P3

P4 L |

P5
I

Pin Function | Pin Number‘

Summary ‘ BSP ‘ Clocks | Pins \nterrupts‘ Event Links‘ Linker Sections‘ Stacks‘ Components‘

VoWV OV Vv 4

L L 4 4 L«

Figure 5-23 [Pin Configuration] Page

Select port pins on the [Pin Configuration] page and configure them in the [Pin Configuration] panel.

i,g,:.‘r‘ [FSP_example] FSP Configuration = B8
Pin Configu ration Generate Prgect Content
Select Pin Configuration m Export to CSV file E Configure Pin Driver Warnings

‘ EK-RX74M v ‘ Manage configurations...

@ Generate data:  g_bsp_pin_cfg

Pin Selection i= [+ [= |% [Pin Configuration 1 Cycle Pin Group
Type filter text Name Value Link
Symbolic Name LED1 I
+ PFO1
Comment LED1_BLUE
v
PFO2 I Mode Output mode (Initial Low)
v
PFO3 Pull up/down None
+ PFO4
|
' PFO5 |
I Module name: PFO5

Pin Function| Pin Number‘

Summary ‘ BSP ‘ Clocks | Pins Interrupts‘ Event Links‘ Linker Sections‘ Stacks‘ Components ‘

Figure 5-24 [Pin Configuration]
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After that, click on the [Generate Project Content] button to output the definitions related to the pin

configuration to pin_data.c, common_data.h, and common_data.c.

rx_gen\pin_data.c

Project Explorer X = Qc’:o v 8 =5 [g] pin_data.c X = =
~ 2% FSP_example 1 /* generated pin source file - do not edit */
3 ,,”7 i 2 #include "bsp_api.h" l
‘Mf HEHESS 3 #include "r_ioport.h"
> B 4
v (2 _gen 5 const ioport_pin_cfg_t g_bsp_pin_cfg_data[] =
1l 3
> i bsp_clock cfg.h 7 { .pin = BSP_IO_PORT 88 _PIN 8@, .pin_cfg = ((uint32_t) IOPORT CFC
> £ common_data.c 8 | (uint32_t) IOPORT_CFG_PULLUP_ENABLE) },
5 [B common. datah 9 { .pin = BSP_IO PORT_ee_PIN_61, .pin_cfg = ((uint32_t) IOPORT_C
s [ hal.dat - 10 | (uint32_t) IOPORT_CFG_PULLUP_ENABLE) 1},
Palis caiat 11 { .pin = BSP_IO_PORT_e@_PIN_e2, .pin_cfg = ((uint32_t) IOPORT_C
> [H] hal_data.h 12 | (uint32_t) IOPORT_CFG_PULLUP_ENABLE) },
v [ Fainie 13 { .pin = BSP_IO PORT_e@_PIN 83, .pin_cfg = ((uint32_t) IOPORT_C
_— 14 | (uint32_t) IOPORT_CFG_PULLUP_ENABLE) },
oLeLpin datag 15 { .pin = BSP_IO PORT @@ _PIN 84, .pin_cfg = ((uint32_t) IOPORT ¢
> |8 vector_data_asm.asm 16 | (uint32_t) IOPORT_PERIPHERAL_SCI8 2 4 6 8 10 12 BA) }
s [B) vactor datas 17 { .pin = BSP_IO PORT @@ PIN e5, .pin_cfg = ((uint32_t) IOPORT ¢
5 [ e Tl 18 | (uint32_t) IOPORT_PERIPHERAL_SCIE 2 4 6 8 10 12 @A) }
ol Biatelal 19 { .pin = BSP_IO_PORT_e@_PIN_@6, .pin_cfg = ((uint32_t) IOPORT_C
> B src 20 | (uint32_t) IOPORT_CFG_PORT_DIRECTION_OUTPUT | (uint32
> > Debug 21 { .pin = BSP_IO_PORT_@@_PIN @7, .pin_cfg = ((uint32_t) IOPORT C
S 22 | (uint32_t) IOPORT_CFG_PORT_DIRECTION_INPUT) 1},
e 23 { .pin = BSP_IO PORT_e@ PIN_@8, .pin_cfg = ((uint32_t) IOPORT_C
> [ script 24 | (uint32_t) IOPORT_CFG_PORT_DIRECTION_INPUT) },
i‘éj conﬁguration xml ac I mim = BCD TA DAPT 4o DTA A0 mim ~fmr = ((1in+29 +\ TADNDT 7
Figure 5-25 Definitions in pin_data.c
rx_gen\common_data.h
. =
Project Explorer X = Q::D v o8 B [# common data.h X
v 5 FSP_example [Debug] 1 /* generated common header file - do not edit */
S e 2 © #ifndef COMMON_DATA_H_
B Includes 3 #tdefine COMMON_DATA_H_
> B 2 4 #include <stdint.h>
v (2 x_gen 5 #include "bsp_api.h"
T 6 #include "r_ioport.h"
h i i &
> 8 bsp_clock cfg.h 7 #include "bsp_pin_cfg.h
> €] common_data.c 8 FSP_HEADER
> 9 #define IOPORT_CFG_NAME g_bsp_pin_ctg
51 aldat 10 #define IOPORT_CFG_OPEN R_IOPORT Open
= . clata.c 11 #define IOPORT_CFG_CTRL g_ioport_ctrl
> [ hal_data.h 12
> € mainc 13 /* IOPORT Instance */
> [ P it 14 extern const ioport_instance_t g_ioport;
- - ’ 15
> |5 vector_data_asm.asm 16 /* IOPORT control structure. */
> [ vector data.c 17 extern ioport_instance_ctrl_t g_ioport_ctrl;
B 18 Void g_common_init(void);
h - -
- i1 vector datah 19 FSP_FOOTER
> B src 20 #endif /* COMMON_DATA H_ */
> [ Debug 21

Figure 5-26 Definitions in common_data.h

rx_gen\common_data.c

Project Explorer 3

vis FSP_example [Debug]
» i Includes
> l_’:‘l (24

~ 2 _gen

sp_clock cfg

b comman _datac

> b common_datah
» | hal_datac

£l common_datac *

[T SR SR

00~ @
oty

[/.

generated common source file - do not edit *
#include “common data.h”

loport_instance_ctrl_t g_loport_ctrl;
const ioport_instance_t g_ioport
api = &g ioport_on_ioport, .p_ctrl = &g ioport_ctrl, .p_cfg = &g _bsp_pin_cfg, };:

E_common_1init{volid)

Figure 5-27 Definitions in common_data.c
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The startup processing uses the above definitions to initialize the pins. For an overview of the BSP startup
processing, see section 4.2.3, Initializing the BSP in the FSP. To modify the pin configuration, use the API
functions of the IOPORT module.

5.7 Porting the Source Code

Add the required sections of the source code from the FIT project to hal_entry.c or add them to a separate
new file and add the file to the src folder immediately under the project. For the src folder and hal_entry.c,
see section 2.6, Structure of the FSP Project Files.

5.8 Adding iodefine.h

Separately from the destination project for porting, create a new executable project for the same device as
that for the destination project. Add iodefine.h in the "generate" folder of the newly created project to the src
folder immediately under the destination project.

5.9 Replacing Processing with FSP Module Processing

5.9.1 Replacing Processing by FIT Modules with Processing by FSP Modules

Check the specifications of the API functions of the FIT modules in use and the FSP modules to be used,
and replace the processing by FIT modules with processing by FSP modules.

The following shows an example of replacing the processing to set up operation by the CMT module.

Processing by the CMT module of FIT

bool cmt_result;
uint32_t cmt_hdl;

/* Create a timer tick with callback at a rate of 2Hz. */

cmt_result = R_CMT_CreatePeriodic(2, cmt_cb, &cmt_hdl);

Processing by the CMT module of the FSP

fsp_err_t err = FSP_SUCCESS;

/* Create a timer tick with callback at a rate of 2Hz. */
/* Called the R_CMT _Open to initialize the module for CMTO. */
err = g_timerO.p_api->open(&g_timer0_ctrl, &g timer0_cfg);

/* Handle any errors. This function should be defined by the user. */
assert(FSP_SUCCESS == err);

/* Called the R_CMT _Start to start the timer for CMTO. */
(void) g_timerO.p_api->start(&g_timer0_ctrl);
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5.9.2 Replacing Processing Created by the Code Generator with Processing by FSP Modules

Check the specifications of the API functions of the Code Generator in use and the FSP modules to be
used, and replace the processing created by the Code Generator with the processing by FSP modules.

The following shows an example of replacement of an API function for the compare match timer of the
Code Generator.

Processing by the API function for the compare match timer

R_Config CMTO_Start();

Processing by the CMT module of the FSP

fsp_err_t err = FSP_SUCCESS;

/* Create a timer tick with callback at a rate of 2Hz. */
/* Called the R_CMT _Open to initialize the module for CMTO. */
err = g _timerO.p_api->open(&g_timer0_ctrl, &g timer0_cfg);

/* Handle any errors. This function should be defined by the user. */
assert(FSP_SUCCESS == err);

/* Called the R_CMT_Start to start the timer for CMTO. */
(void) g_timerO.p_api->start(&g_timer0_ctrl);
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6. Examples of Porting FIT Applications to FSP Projects

This chapter takes two projects using FIT modules as examples and describes the methods of porting them
to FSP projects.

6.1 Example of Porting an FIT-Based CMT Sample Program

The following describes the procedure for porting the sample program of a CMT demonstration project to an
FSP project. For the sample program, the cmt_demo_rskrx72m project (hereafter called the source project)
in CMT FIT is used.

6.1.1 Structure of the Folders and Files in the Source Project and the Targets for Porting

The following shows the structure of the folders and files in the source project and the target files for porting.
main.c and rskrx72m.h are the targets for porting.

Project
:_L .cproject ‘
src .project ‘
I :
D ’
smc_gen Gz
I
main.c ‘
iﬂ r_bsp r_cmt_rx r_config TG rskrx72m.h \

Figure 6-1 Structure of the Folders and Files in the Source Project and the Targets for Porting

6.1.2 Overview of the Processing in the Source Project
The following listing is of main.c in the source project.

src\demo\main.c

/*****************************************************************************

Includes <System Includes> , "Project Includes”

******************************************************************************/

#include "r_cmt_rx_if.h"

#include "'rskrx72m.h"

/*****************************************************************************

Private global variables and functions

void main(void);

void cmt_cb(void *pdata);

/*****************************************************************************
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* Function Name : main
* Description : Assigns a CMT timer channel to the callback function cmt_cb.
* Arguments > none
* Return value : none
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn /
void main()
{

bool cmt_result;

uint32_t cmt_hdl ;

/* Enable LEDs. */

/* Start with LEDs off. */

LEDO = LED_OFF;

LED1 = LED_OFF;

/* Set LED pins as outputs. */

LEDO_PDR = 1;

LED1_PDR = 1;

/* Create a timer tick with callback at a rate of 2Hz. */

cmt_result = R_CMT_CreatePeriodic(2, cmt_cb, &cmt_hdl);

cmt_result = R_CMT_CreatePeriodic(2, cmt_cb, &cmt_hdl);

iT (false == cmt_result)

{

R_BSP_NOP(); //Handle your error here.

}

/* End of demo, spin here */

while(l);
}
/R e e e e e e e e e e e e ke ke e e e ks ke ke e ke sk ke ke ek ke ok ke ke ok
* Function Name : cmt_cb
* Description : This is the callback function that was assigned to the CMT
* driver in main. It is called by the CMT driver at a 2 Hz rate
* and toggles LEDO with each call generating 1Hz blink rate.
* Arguments : pdata - pointer to void
* Return value : none
eSS S S FeFeFeFeFeFeFeFeFeFe-FeFe-Fe Fe Fe Fe-Fe-Fe Fe Fe Fe Fe Fe Fe Fe Fe Fe Fe Fe Fe Fe Fe Fe Fe Fe Fe Fe Fe Fe Fe Fe Fe Fe Fe Fe Fe Fe Fe Fe Fe FeFe K /

void cmt_cb(void *pdata)
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{

uint32_t channel _num;
/* This is an example of how to dereference the channel number when
* more than one channel is used. Channel numbers can be 0 to 3. */

channel_num = *((uint32_t *)pdata);

switch(channel _num)

{

case O:
LEDO = ~LEDO; // Toggle LEDO with each callback
break;

case 1:
LED1 = ~LED1; // Toggle LED1 with each callback
break;

default:
break;

}

rskrx72m.h is included as a file related to the demonstration. The following shows the contents of
rskrx72m.h, in which definitions from iodefine.h are used.

src\demo\rskrx72m.h

#iftndef RSKRX72M_H
#define RSKRX72M_H

/* Local defines */

#define LED_ON ((0))
#define LED_OFF (@&D)
#define SET_BIT_HIGH [€))
#define SET_BIT_LOW )
#define SET_BYTE_HIGH (OXFF)
#define SET_BYTE_LOW (0x00)

/* Switches */

#define SW_ACTIVE 0

#define SW1 PORT4_.PIDR.BIT.B5

#define SW2 PORT4.PIDR.BIT.B4
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#define SW3 PORTO.PIDR.BIT.B7
#define SW1_PDR PORT4.PDR.BIT.B5
#define SW2_PDR PORT4_PDR.BIT.B4
#define SW3_PDR PORTO.PDR.BIT.B7
#define SW1_PMR PORT4_.PMR.BIT.B5
#define SW2_PMR PORT4.PMR.BIT.B4
#define SW3_PMR PORTO.PMR.BIT.B7
/* LEDs */

#define LEDO PORT4_.PODR.BIT.B2
#define LED1 PORTH.PODR.BIT.BO
#define LED2 PORTN.PODR.BIT.B4
#define LED3 PORT8.PODR.BIT.B5
#define LEDO_PDR PORT4_.PDR.BIT.B2
#define LED1_PDR PORTH.PDR.BIT.BO
#define LED2_PDR PORTN.PDR.BIT.B4
#define LED3_PDR PORT8.PDR.BIT.B5

#endift /* RSKRX72M_H */

The program in the source project uses the R_CMT_CreatePeriodic function twice to acquire unused
channels of the CMT and activate them to operate at a frequency of 2 Hz. This execution generates
compare match interrupts at a frequency of 2 Hz from CMTO and CMT1 and causes LEDs to blink.

6.1.3 Creating the Destination Project for Porting
Use the procedure described in Chapter 5, Steps in Porting a Pre-FSP Project to an FSP Project, to create
the destination project for porting. The new FSP project created with reference to the text from section 5.1,
Creating a New FSP Project to section 5.4, Porting Modules, is used as the base project.

6.1.4 Adding CMT Modules
The CMT module of the FSP does not have a function for acquiring a channel for use from among the
unused channels, which FIT provides in the form of the R_CMT_CreatePeriodic function in the CMT
module. Therefore, the channels to be used must be determined and defined in advance.

Modify the callback function and interrupt priority level in the properties of the CMT module with reference
to section 5.4, Porting Modules, and then use the following procedure to add two CMT modules for handling
two channels (CMTO and CMT1) to the project.

From the [New Stack] button, repeat selecting [Timers] — [Timer, Compare Match Timer (r_cmt)] twice to
add g_timer0 for CMTO and g_timerl for CMTL1 to the project.
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5 [FSP_example_1] FSP Configuration X

Stacks Configuration

Threads le= ¥ =

~ g HAL/Commaon
& g ioport I/O Port [r_ioport)

W g_timer0 Times, Compare Match Timer (|

P g_timer1 Timer, Compare Match Timer (|

HAL/Comman Stacks

= =

0

Generate Project Content

& Mew Stack > == Extend Stack > #.) Remove

& g ioport 1/O Port
(rioport)

@

& g_timer Timer, Compare
Match Timer {r_cmt)

@

Objects

Summary  BSP | Clocks Pins | Interrupts  Event Links Linker Sections Components

Figure 6-2 Adding CMT Modules (r_cmt) (CMTO and CMT1) on the [Stacks Configuration] Page

g_timer0 is used for CMTO. For the properties, set "Period" and "Period Unit" to "2” and “Hertz" and specify
the callback function name and interrupt priority level to match those of the CMT sample program of FIT as
shown below.

Properties X Problems Smart Browser
g_timer0 Timer, Compare Match Timer (r_cmt)
Settings Property Value
~ Common
Parameter Checking Default (BSP)
v Module g_timer0 Timer, Compare Match Timer (r_cmt)
~ General
Name g_timerQ
Channel 0
Mode Periodic
Period 2
Period Unit Hertz
v Interrupts
Callback emt0_callback
‘ Compare Match Interrupt Priority Priority 15

Figure 6-3 r_cmt g_timer0 (CMTO) Properties

g_timerl is used for CMTL1. For the properties, set "Channel" to "1" and "Period" and "Period Unit" to "2”
and “Hertz" and specify the callback function name and interrupt priority level to match those of the CMT
sample program of FIT as shown below.

Properties X Problems Smart Browser
g_timer1 Timer, Compare Match Timer (r_cmt)
Settings Property Value
Parameter Checking Default (BSP)
v Module g_timer1 Timer Driver on r_cmt
~ General
Name g_timer1
| Channel 1]
Mode Periodic
Period 2
Period Unit Hertz
v Interrupts
Callback cmt1_callback
Compare Match Interrupt Priority Priority 15

Figure 6-4 r_cmtg_timerl (CMT1) Properties
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6.1.5 Structure of the Folders and Files in the Project after Porting and the Targets for
Modification
The following shows the structure of the folders and files in the project after porting and the target files for
modification. hal_entry.c and ported rskrx72m.h are the targets for modification. For iodefine.h, add the file
created in the new executable project.

Project

l l l l .api_xml|

. .clangd
rx rx_cfg rx_gen script src %@ cang
.cproject

_" hal_entry.c

configuration.xml

N
_" hal_ssc_table.c ‘
oo |
_ﬂ hal warmstart.c ‘ N
_" rskrx72m.h ‘
L etren ]

vy o3

rx_cfgtxt

Figure 6-5 Structure of the Folders and Files in the Project after Porting
and the Targets for Modification

6.1.6 Key Points in Porting
Use the procedure described in section 5.7, Porting the Source Code, to port the processing of the main
function body and the CMT callback function in main.c to hal_entry.c. Also port rskrx72m.h.

Some of the definitions in rskrx72m.h use definitions provided by iodefine.h, so add iodefine.h by following
the procedure described in section 5.8, Adding iodefine.h. As the target device differs between the source
and destination projects, some definitions to be used will require modification. Additionally, some definition
names have been changed to avoid conflicts with definitions provided by the FSP.

Refer to section 5.9, Replacing Processing with FSP Module Processing, and replace the processing by the
FIT module with the equivalent processing by the FSP.

6.1.7 Processing after Replacement of the Target Files for Modification
The following listing is of the final contents of hal_entry.c and rskrx72m.h after modification.

hal_entry.c (The final results of addition are shown in red.)

#include "hal _data.h"

#include "rskrx72m.h"

FSP_CPP_HEADER
FSP_CPP_FOOTER

[ RFFFFIIIIIIIIIII KA A A A A A A A A A A A KA A A A A I I A I I I I A I I I I I I I AT I I I I I I hhhdddokdokokx V2 haad

* main() is generated by the RX Configuration editor and is used to generate
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* threads if an RTOS is used. This function is called by main() when no
* RTOS 1is used.

nnnnnnnnnnnnnnnnnnnnnn /
void hal_entry(void)
{
/* TODO: add your own code here */
fsp_err_t err = FSP_SUCCESS;
/* Enable LEDs. */
/* Start with LEDs off. */
LEDO = LED_ OFF;
LED1 PODR = LED OFF;
/* Set LED pins as outputs. */
LEDO PDR = 1;
LED1 PDR = 1;
/* Create a timer tick with callback at a rate of 2Hz. */
/* Called the R_CMT _Open to initialize the module for CMTO. */
err = g_timerO.p_api->open(&g_timer0_ctrl, &g_timer0_cfg);
/* Handle any errors. This function should be defined by the user. */
assert(FSP_SUCCESS == err);
/* Called the R_CMT_Start to start the timer for CMTO. */
(void) g_timerO.p_api->start(&g_timer0_ctrl);
/* Called the R_CMT _Open to initialize the module for CMT1. */
err = g_timerl.p_api->open(&g_timerl _ctrl, &g_timerl_cfg);
/* Handle any errors. This function should be defined by the user. */
assert(FSP_SUCCESS == err);
/* Called the R_CMT_Start to start the timer for CMT1. */
(void) g_timerl.p_api->start(&g_timerl _ctrl);
/* End of demo, spin here */
while(1);
#iT BSP_PZ_SECURE_BUILD
/* Enter non-secure code */
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R_BSP_NonSecureEnter();
#endif

}

void cmtO_cal lback(timer_callback_args_t *p_args)

{
if (TIMER_EVENT CYCLE_END == p_args->event)
{
/* Add application code to be called periodically here. */
LEDO = ~LEDO; // Toggle LEDO with each callback
}
}

void cmtl_callback(timer_callback_args_t *p_args)

{
if (TIMER_EVENT CYCLE_END == p_args->event)
{
/* Add application code to be called periodically here. */
LED1_PODR = ~LED1_PODR; // Toggle LED1 with each callback
3
}

rskrx72m.h (The final results of modification are shown in red.)

#include "iodefine.h"

#ifndef RSKRX72M_H
#define RSKRX72M_H

/* Local defines */

#define LED_ON ((0))
#define LED_OFF (@&D)
#define SET_BIT_HIGH )
#define SET_BIT_LOW ()
#define SET_BYTE_HIGH (OXFF)
#define SET_BYTE_LOW (0x00)

/* Switches */

#define SW_ACTIVE 0

#define SW1_PIDR PORT4.PIDR.BIT.BS

#define SW2 PORT4.PIDR.BIT.B4

#define SW3 PORTO.PIDR.BIT.B7
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#define SW1_PDR PORT4.PDR.BIT.B5
#define SW2_PDR PORT4.PDR.BIT.B4
#define SW3_PDR PORTO.PDR.BIT.B7
#define SW1_PMR PORT4_.PMR.BIT.B5
#define SW2_PMR PORT4_.PMR.BIT.B4
#define SW3_PMR PORTO.PMR.BIT.B7

/* LEDs */

#define LEDO PORTF.PODR.BIT.PODRO6
#define LED1_PODR PORT8.PODR.BIT.PODRO7
#define LED2_PODR PORTN.PODR.BIT.B4
#define LED3_PODR PORT8.PODR.BIT.BS
#define LEDO_PDR PORTF.PDR.BIT.PDRO6
#define LED1_PDR PORT8.PDR.BIT.PDRO7
#define LED2_PDR PORTN.PDR.BIT.B4
#define LED3_PDR PORT8.PDR.BIT.B5

#endift /* RSKRX72M_H */

The program after porting uses the R_CMT_Open and R_CMT_Start functions twice to activate the CMTO
and CMT1 channels to operate at a frequency of 2 Hz. This execution generates compare match interrupts
at a frequency of 2 Hz from CMTO0 and CMT1 and causes LEDs to blink.

6.1.8 Replacement of Processing by the FIT Modules with Processing by the FSP Modules in this
Example of Porting

The following figures compare the processing by the FIT modules before porting and the processing by the
FSP modules after porting and replacement.
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6.1.8.1 Comparison of the Main Processing

Before porting (FIT)

After porting (FSP)

void main()
{

bool
uint32_t

cmt_result;
cmt_hdl;

/* Enable LEDs. */

/* Start with LEDs off. */
LED@ = LED_OFF;

LED1 = LED_OFF;

/* Set LED pins as outputs. */
LED8_PDR = 1;
LED1_PDR = 1;

/* Create a timer tick with callback at a rate of 2Hz. */
cmt_result = R CMT CreatePeriodic(2 2
cmt_result R_CMT_CreatePeriodic(2, cmt_cb,

if (false == cmt_result)

R_BSP_NOP(); //Handle your error here.

/* End of demo, spin here */
while(1);

void hal_entry(void)
{

/* TODO: add your own code here */
fsp_err_t err = FSP_SUCCESS;

/* Enable LEDs. */

/* Start with LEDs off. */
LED@ = LED_OFF;

LED1_PODR = LED_OFF;

/* Set LED pins as outputs. */
LED@_PDR = 1;
LED1_PDR = 1;

/* Create a timer tick with callback at a rate of 2Hz. */
/* Called the R_CMT_Open to initialize the module for CMT®. */
err = g_timer®.p_api->open(&g_timer®_ctrl, &g_timer®_cfg);

/* Handle any errors. This function should be defined by the user.

assert(FSP_SUCCESS == err);

/* Called the R_CMT_Start to start the timer for CMT®. */
(void) g_timere.p_api->start(&g_timer@_ctrl);

=t

/* Called the R_CMT_Open to initialize the module for CMT1. */
err = g_timerl.p_api->open(&g_timerl_ctrl, &g_timerl_cfg);

/* Handle any errors. This function should be defined by the user.

assert(FSP_SUCCESS == err);

/* Called the R_CMT_Start to start the timer for CMT1. */

*r

#if

(void) g_timerl.p_api-»>start(&g_timerl_ctrl);
/* End of demo, spin here */

while(1):

BSP_PZ_SECURE_BUILD

/* Enter non-secure code */
R_BSP_NonSecureEnter();

#tendif

}

Figure 6-6

6.1.8.2

Comparison of the Callback Functions

Main Processing

Before porting (FIT)
void cmt_cb({void *pdata)
{

uint32_t channel_num;

one channel is used
channel_num =

Channel numbers can be @ to 3
¥((uint32_t *)pdata);

switch{channel_num)

case @:
LED® = ~LED@;
_break;

/ Toggle LED® with each callback

casa 1:
LEDL = ~LEDL; //
break;

Toggle LED1 with each callback

default:
break;

/* This is an example of how to dereference the channel number when more than

After porting (FSP)

vedd cmte callback(timer callback args t =p_args)

if (TIMER_EVENT_CYCLE_END == p_args-rsvent)

e /* Add application code to be call

LEDA = ~LEDB; //

d periocdically here. */
Toggle LED® with each callback

void cmtl_callback{timer_callback_argsz_t ®p_args)
{

if (TIMER_EVENT_CYCLE _END == p_args->avent)
{

- /" Add application cods to bes called peri
LED1_PODR = ~LED1_PODR; // Toggle LED1 wi

Figure 6-7

Callback Functions
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6.2 Example of Porting an FIT-Based RSCI Sample Program

The following describes the procedure for porting the sample program of an RSCI demonstration project to
an FSP project. For the sample program, the rsci_demo_rskrx671 project (hereafter called the source
project) in RSCI FIT is used.

6.2.1 Structure of the Folders and Files in the Source Project and the Targets for Porting

The following shows the structure of the folders and files in the source project and the target files for porting.
main.c and rskrx671.h are the targets for porting.

Project
:_L .cproject ‘
src .project ‘
[
L v
smc_gen demo
[
main.c ‘
general r_bsp r_byteq r_config r_rsci_rx r_pincfg rskrx671.h ‘

Figure 6-8 Structure of the Folders and Files in the Source Project and the Targets for Porting

6.2.2 Overview of the Processing in the Source Project
The following listing is of main.c in the source project.

src\demo\main.c

/*****************************************************************************

Includes <System Includes> , "Project Includes”

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn /

#include <stdio.h> /* For sprintf */

#include "platform.h" /* Located in the FIT BSP module */

#include "'r_rsci_rx_if_h" /* The RSCI module API interface file. */

#include "r_byteq_if_h" /* The BYTEQ module APl interface file. */

#include "r_rsci_rx_config.h”™ /* User configurable options for the RSCI
module */

#include "rskrx671.h" /* Include user define */

/*****************************************************************************

Private global variables and functions

nnnnnnnnnnnnnnnnnnnnnnnnnnnnn /
void my_rsci_callback(void *pArgs);

static void rsci_rx671_init_ports(void);
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/* Handle storage. Needs to persist as long as RSCI

made .*/

static rsci_hdl_t g my rsci_handle;

*

calls are going to be

Function Name: main()
Description : Main loop for demo.
Arguments > none

Return Value : none

L R e R R e R S R e e

*

*hkxhkx *hkdhkk

void main(void)

{

LEDO_PDR = 1;
rsci_cfg t my rsci_config;

rsci_err_t my rsci_err;

uint32_t my_version;
uint8_t version_str[12] = {0};
uint8_t my_char;

/* Initialize the 1/0 port pins for communication on this RSCI channel.

* This is specific to the MCU and ports chosen. For the RSKRX671 we will

use the RSCI channel connected to the USB serial port emulation. */

rsci_rx671_init_ports(Q);

/* Set up the configuration data structure for asynchronous (UART)

operation. */

my_rsci_config.async.baud_rate = 115200;
my_rsci_config.async.clk _src = RSCI_CLK_INT;
my_rsci_config.async.data_size = RSCI1_DATA 8BIT;

my_rsci_config.async.parity type = RSCI_NONE_PARITY;

my_rsci_config.async.msb_first = false;

my_rsci_config.async.invert_data = false;

my_rsci_config.async.stop_bits = RSCI_STOPBITS_1;

my_rsci_config.async.int_priority = 3; /* 1l=lowest, 15=highest */

/* OPEN ASYNC CHANNEL
* Provide address of the config structure,

* the callback function to be assigned,

* and the location for the handle to be stored.*/
my _rsci_err = R_RSCI_Open(RSCI_CH10, RSCI_MODE_ASYNC, &my rsci_config,

my_rsci_callback, &g _my rsci_handle);
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/* 1T there were an error this would demonstrate error detection of API

calls. */
it (RSCI_SUCCESS !'= my_rsci_err)
{

R_BSP_NOPQ); /* Your error handling code would go here. */
}

/* Get module software version using the APl function provided. */

my_version = R_RSCl_GetVersion();

/* Demonstrate parsing and formatting of version number. */
sprintf((char *)version_str, "RSCIv%1l.0hu.%2.2hu¥r¥n",
((my_version >> 16)&0xF), (my version & OxfF));

printf(""Initializes the RSCl successfully¥n%s",version_str);

/* Wait to get a character from the terminal so we know that it is ready. */
do
{
my_rsci_err = R_RSCI_Receive(g_my_rsci_handle, &my char, 1);
} while (RSCI_ERR_INSUFFICIENT_DATA == my_rsci_err);

/* Now send the version string out through the serial port to the
terminal. */

R_RSCI1_Send(g_my_rsci_handle, version_str, 12);

/* Repeat forever. */
while(1)
{
/* Read next character from the serial port receive queue.
* Repeat read if needed until data is available in the queue. */
do
{
my _rsci_err = R_RSCI_Receive(g_my_rsci_handle, &my char, 1);
} while (RSCI_ERR_INSUFFICIENT_DATA == my_rsci_err);

/* Echo 1 character of the received data back to the sender. */
printf("'%c", (char)(my_char));
R_RSCI_Send(g_my_rsci_handle, &my char, 1);
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} /7* End of function main. */

Function Name: my_rsci_callback
Description : This is a template for an RSCI Async Mode callback function.
Arguments I pArgs -

pointer to rsci_cb_args_t structure cast to a void. Structure

contains event and associated data.

Return Value : none

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn /
void my_rsci_callback(void *pArgs)
{
rsci_cb_args t “*args;
args = (rsci_cb_args_t *)pArgs;
if (args->event == RSCI_EVT_RX_ CHAR)
{
/* From RXI1 interrupt; received character data is in args->byte */
LEDO = ~LEDO; // Toggle LED to demonstrate callback execution.
R_BSP_NOPQ);
}
else if (args->event == RSCI_EVT _RXBUF_OVFL)
{
/* From RX1 interrupt; rx queue is Tull; "lost® data is in args->byte
You will need to increase buffer size or reduce baud rate */
R_BSP_NOPQ);
}
else if (args->event == RSCI_EVT_OVFL_ERR)
{
/* From receiver overflow error interrupt; error data is in args->byte
Error condition is cleared in calling interrupt routine */
R_BSP_NOPQ);
}
else if (args->event == RSCI_EVT_FRAMING_ERR)
{
/* From receiver framing error interrupt; error data is in args->byte
Error condition is cleared in calling interrupt routine */
R_BSP_NOPQ);
¥
else it (args->event == RSCI_EVT_PARITY_ERR)
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{

/* From receiver parity error interrupt; error data is in args->byte
Error condition is cleared in calling interrupt routine */
R_BSP_NOPQ);

* Function Name: rsci_rx671_init_ports

* Description : This function initializes the port pins associated with RSCI

* channel 10, which is connected to the USB serial port Virtual
* COM Interface.
* Arguments > none

* Return Value : none

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn /
static void rsci_rx671_init_ports(void)
{
/* Use BSP function to unlock the MPC register. */
R_BSP_RegisterProtectDisable(BSP_REG _PROTECT_MPC);
/* Initialize channel 2 TXD and RXD pins */
PORT8.PODR.BIT.B7 = O; // Set P87(T16) signal state low
// (power-up default)
MPC.P87PFS.BYTE = 0Ox2C; // Assign P87(T16) to TXD010 function
MPC.P86PFS.BYTE = 0Ox2C; // Assign P86(T17) to RXD010 function
/* Re-lock the MPC register. */
R_BSP_RegisterProtectEnable(BSP_REG PROTECT_MPC);
PORT8.PDR.BIT.B7 = 1; // Set P87(T16) direction to output
// (for use as TXD)
PORT8.PDR.BIT.B6 = O; // Set P86(T17) direction to input
// (for use as RXD)
PORT8.PMR.BIT.B7 = 1; // Set P87(T16) mode to peripheral operation
PORT8.PMR.BIT.B6 = 1; // Set P86(T17) mode to peripheral operation
return;
}

rskrx671.h is included as a file related to the demonstration. The following shows the contents of rskrx671.h.

src\demo\rskrx671.h
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#ifndef RSKRX671_H

#define RSKRX671_H

/* Local defines */

#define LED_ON ((0))

#define LED_OFF (&D)

#define SET_BIT_HIGH €))

#define SET_BIT_LOW ©)

#define SET_BYTE_HIGH (OXFF)

#define SET_BYTE_LOW (0x00)

/* Switches */

#define SW_ACTIVE 0

#define SW1 PORT9.PIDR.BIT.B1
#define SW2 PORT9.PIDR.BIT.B2
#define SW3 PORTO.PIDR.BIT.B7
#define SW1_PDR PORT9.PDR.BIT.B1
#define SW2_PDR PORT9.PDR.BIT.B2
#define SW3_PDR PORTO.PDR.BIT.B7
#define SW1_PMR PORT9.PMR.BIT.B1
#define SW2_PMR PORT9.PMR.BIT.B2
#define SW3_PMR PORTO.PMR._BIT.B7
/* LEDs */

#define LEDO PORT1.PODR.BIT.B7
#define LED1 PORTF.PODR.BIT.B5
#define LED2 PORTO.PODR.BIT.B3
#define LED3 PORTO.PODR.BIT.B5
#define LEDO_PDR PORT1.PDR.BIT.B7
#define LED1_PDR PORTF.PDR.BIT.B5
#define LED2_PDR PORTO.PDR.BIT.B3
#define LED3_PDR PORTO.PDR.BIT.B5

#endift /* RSKRX671_H */

The program in the source project uses RSCI10 that is set to work as a UART to communicate with the
terminal on the PC which is running terminal emulation. After confirming connection with the terminal, the
program executes the R_RSCI_Receive function to wait for the reception of 1 byte of data from the terminal.
After reception of this data from the terminal, the R_RSCI_Send function is used to send the character
string indicating the version number of the RSCI module to the terminal. The R_RSCI_Receive function for
waiting for reception and the R_RSCI_Send function for transmission are then repeatedly executed to
handle loopback operation of receiving data from the terminal and returning the data to the terminal. The
RSCI module of FIT uses the BYTEQ module of FIT to allocate a transmission buffer and a reception buffer.
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6.2.3 Creating the Destination Project for Porting

Use the procedure described in Chapter 5, Steps in Porting a Pre-FSP Project to an FSP Project, to create
the destination project for porting. The new FSP project created with reference to the text from section 5.1,
Creating a New FSP Project to section 5.4, Porting Modules, is used as the base project.

6.2.4 Adding an SCI Module
Use the following procedure to add an SCI module for one channel to the project.

From the [New Stack] button, select [Connectivity] - [UART (r_sci_b_uart)].

{8 (FsP example 2] FSP Configuration = B repvisnaiston
Stacks Configuration ra Pgm i B
Threads v ir - - HAL/Common Stacks -
» g HAL/Common = Analog » e
¥ g ioport 170 Port {r iaport) " ::7:::23::)”0 Rt Audio >
#  CANFD (r_canld)
)] Graphics y @ CANFDG(r canfdg)
Input 5 & 12C Master (r_iic_b_master)
Manitoring y @ 12C Master (r_sci_b_2c)
Mateor » @ 12C Slave (riic_b_slave)
Netwarking s @ 128 (rssh
Objects ' y Power s B BCLBY
Security y @ SPI{rsci_bspi)
Starage 3 & 5Pir spi_b)
Syitemi s |2 _UART (r_sci_b_uart) |
Timers 3 &  USB Composite {r_usb_composite)
Summary BSP Clacks Ping | Interrupts  Event Links | Linker Sectinn;(ompcnpnls ‘‘‘‘‘ o ] @ USB HCDC (r.usb_hede)

Figure 6-9 Selecting UART (SCI) on the [Stacks Configuration] Page
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"g_uart0 (r_sci_b_uart)" for the SCI will be added to the [Stacks Configuration] page.

i;’-}j‘ [FSP_example_2] FSP Configuration X

Stacks Configuration

Threads % = HAL/Common Stacks

% | New Stack > -——

=8
0O

Generate Project Content

v .’“:} HAL/Common
& g_ioport I/0 Port (r_ioport)
I“B g_uart0 UART (rﬁsciibiuart)l

& g_ioport 1/0O Port
(r_ioport)

@ ®

% g_uart0 UART (r_sci_b_uart)

| |L3

%1 Add DTC Driver for
Transmission
[Recommended but
optional]

%" Add DTC Driver for
Reception [Not
recommended]

Objects &

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Linker Sections Components

Figure 6-10 UART (SCI) Module (r_sci_b_uart) Added to the [Stacks Configuration] Page

Set the properties of the SCI module to match the RSCI component settings and R_RSCI_Open function
settings (115200 bps, 8-bit data, no parity, 1 stop bit, and no flow control) in the source project.

128 rsci_demo_rskexB71.5efg = El
-
Software component configuration Genm‘i il Gencra;'mpm
Components a3t 5 B3~ Configure @
L type filter text (* = any string, ? = any character)
.‘.‘.'|3‘.’ filter te Property Value “‘i
| ¥ (& Startup v & Configurations
™ = Generic # Parameter checking System Default
% rbsp # Use ASYNC mode Include
| ¥ (& Drivers # Use SYNC mode Not
w = Communications # Use SSPI mode Mot
%‘ r_rsci_n # Use MANC mode Not
| ¥ (& Middleware # Byte value to transmit while clocking in data in SSPI made OxFF
v (= Generic # Indude software support for channel 10 Include
2’ r_byteq # Include software support for channel 11 Mot
# ASYNC mode TX queue buffer size for channel 10 80
# ASYNC mode TX queue buffer size for channel 11 80
# ASYNC mode RX queue buffer size for channel 10 80
# ASYNC mode RX queue buffer size for channel 11 80
# Transmit end interrupt Enable
# GROUPALO (ERI, TEI) interrupt priority 3
# TX/RX FIFO for channel 10 Not
# TH/RX FIFO for channel 11 Not
# TXFIFQ threshold for channel 10 3
# TXFIFO threshold for channel 11 8
# RX FIFO threshold for channel 10 8 v
|
Overview  Board  Clocks | Systern | Components  Pins | Interrupts

Figure 6-11 r_rsci_rx Properties on the [Components] Page
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Set the properties of g_uartO as follows.

Table 6.1

Items and Values of Settings for Porting (1)

Item and Value that were Set in the RSCI

Item and Value that Should be Set as g_uart0

No. | Component Properties
1 "Parameter checking" is set to "System Default”. | Set "Parameter checking" to "Default (BSP)".
2 "Use ASYNC mode" is set to "Include". None
3 "Use SYNC mode" is set to "Not". None
4 "Use SSPI mode" is set to "Not". None
5 "Use MANC mode" is set to "Not". None
6 "Byte value to transmit while clocking in data in None
SSPI mode" is set to "OxFF".
7 "Include software support for channel 10" is set to | Set "General" > "Channel" to "12". This change
"Include". is necessary because the target device and
board differ from those for the source project.
8 "Include software support for channel 11" is set to | None: This setting is not necessary because it is
"Not". not used.
9 "ASYNC mode TX queue buffer size for channel | None
10" is set to "80".
10 | "ASYNC mode TX queue buffer size for channel | None
11" is set to "80".
11 | "ASYNC mode RX queue buffer size for channel | None
10" is set to "80".
12 | "ASYNC mode RX queue buffer size for channel | None
11" is set to "80".
13 | "Transmit end interrupt” is set to "Enable". None
14 | "GROUPALO (ERI, TEI) interrupt priority" is setto | Set "Interrupts" > "Transmit End Interrupt
"3". Priority" to "3".
Set "Interrupts" > "Error Interrupt Priority" to "3".
15 | "TX/RX FIFO for channel 10" is set to "Not". Set "Common" > "FIFO Support" to "Disable".
16 | "TX/RX FIFO for channel 11" is set to "Not". None: This setting is not necessary because it is
not used.
17 | "TX FIFO threshold for channel 10" is set to "8". None
18 | "TX FIFO threshold for channel 11" is set to "8". None
19 | "RX FIFO threshold for channel 10" is set to "8". None
20 | "RX FIFO threshold for channel 11" is set to "8". None
21 | "Received data match function for channel 10" is | None
set to "Not".
22 | "Received data match function for channel 11" is | None
set to "Not".
23 | "Receive data sampling timing adjustment for None
channel 10" is set to "Disabled".
24 | "Transmit signal transition timing adjustment for None

channel 10" is set to "Disabled".
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Table 6.2

Items and Values of Settings for Porting (2)

Item and Value that were Set as p_cfg for the

Item and Value that Should be Set as

No. R_RSCI_Open Function g_uartO Properties
1 my_rsci_config.async.baud_rate = 115200 Set "Baud" > "Baud Rate" to "115200".
2 my_rsci_config.async.clk_src = RSCI_CLK_INT | Set "Extra" > "Clock source" to "Internal
Clock".
3 my_rsci_config.async.data_size Set "General" > "Data Bits" to "8bits".
= RSCI_DATA_8BIT
4 my_rsci_config.async.parity_type Set "General" > "Parity" to "None".
= RSCI_NONE_PARITY
5 my_rsci_config.async.msb_first = false None
6 my_rsci_config.async.invert_data = false None
7 my_rsci_config.async.stop_bits Set "General" > "Stop Bits" to "1bit".
= RSCI_STOPBITS 1
8 my_rsci_config.async.int_priority = 3 Set "Interrupts” > "Transmit Data Empty

Interrupt Priority" to "3".

Set "Interrupts” > "Receive Interrupt Priority"
to ll3ll'

The following shows the properties of g_uart0O after setting the above values and using the same callback

function name as before porting.

Properties X Problems

g_uart0 UART (r_sci_b_uart)

Smart Browser

Settings Property Value
| v Module g_uartO UART (r_sci_b_uart)

v General
Name g_uart0
Channel 15
Data Bits 8bits
Parity None
Stop Bits 1bit

v Baud
Baud Rate 115200
Baud Rate Modulation Disabled
Max Error (%) 5

> Flow Control
> Extra
v Interrupts

Callback

Receive Interrupt Priority

Transmit End Interrupt Priority
Error Interrupt Priority

Transmit Data Empty Interrupt Priority

my_rsci_callback
Priority 3
Priority 3
Priority 3
Priority 3

Figure 6-12 Properties of the UART (SCI) Module (r_sci_b_uart)
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According to the settings of the callback function and interrupt priority levels, the information on the use of
RSCI12 interrupts is registered as shown below. The names of the interrupt functions contained in the
module are used without change.

1::'}‘ [FSP_example_2] FSP Configuration = B
Interrupts Configuration o
Generate Project Content
User Events % | New User Event >
Event ISR
Allocations
Interrupt Event ISR Priority
0 ID:105-6 GROUPAL1 RSCI12 TEI (Transmit end) sci b uart tei isr Priority 3
1 ID:105-7 GROUPAL1 RSCI12 ERI (Receive error) sci_b_uart_eri_isr Priority 3
128 ID:X RSCI12 RXI (Receive data full) sci_b_uart_rxi_isr Priority 3
129 ID:X RSCI12 TXI (Transmit data empty) sci_b_uart_txi_isr Priority 3
Summary | BSP | Clocks | Pins | Interrupts | Event Links | Linker Sections | Stacks | Components

Figure 6-13 Registered UART (SCI) Interrupts on the [Interrupts Configuration] Page

Execute [Generate Project Content] to generate the definitions of the interrupt functions and output the
declarations of the interrupt functions to vector_data.h. The following screenshot shows vector_data.h after
the interrupt functions have been output with the above configuration.

rx_gen\vector_data.h

[ vector data.h X = C

1 /* generated vector header file - do not edit */
= #ifndef VECTOR_DATA H

3 #define VECTOR_DATA_H

4 - #ifdef _ cplusplus

5 extern "C" {

6 #endif

7 /* Number of interrupts allocated */

8 - #ifndef VECTOR_DATA_IRQ_COUNT

9 #tdefine VECTOR_DATA_IRQ_COUNT (4)

18 #endif

11 /* ISR prototypes */

12 void sci_b_uart_tei_isr(void);

13 void sci_b_uart_eri_isr(void);

14 void sci_b_uart_rxi_isr(void);

15 void sci_b_uart_txi_isr(void);

16

17 /* Vector table allocations */

18 #define VECTOR_NUMBER_RSCI12_TEI ((IRQn Type) (6 << 8U | 1@5)) /*
19 #define RSCI12_TEI_IRQn ((IRQn_Type) (6 << 8U | 1@5)) /*
20 #define VECTOR_NUMBER_RSCI12_ERI ((IRQn_Type) (7 << 8U | 1@5)) /*
21 #define RSCI12_ERI_IRQn ((IRQn_Type) (7 << 8U | 1@5)) /*
22 #define VECTOR_NUMBER_RSCI12 RXI ((IRQn_Type) 128) /* ID:X RSCI12
23 #define RSCI12_RXI_IRQn ((IRQn_Type) 128) /* ID:X RSCI12
24 #define VECTOR_NUMBER_RSCI12_TXI ((IRQn_Type) 129) /* ID:X RSCI12
aC HAALimA DCAT17 TVT TDMNA f{TDMNm TimaY 17aQ) /% TR.V DCrT19

Figure 6-14 Declarations of the UART (SCI) Interrupt Functions in vector_data.h
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The declaration of the callback function is output to hal_data.h.

rx_gen\hal_data.h

[h hal datah X =8

1 V* generated HAL header file - do not edit */ ~
= #ifndef HAL_DATA H_

3 #define HAL_DATA_H_

4 #include <stdint.h>

5 #include "bsp_api.h"

6 #include "common_data.h"

7 #include "r_sci_b_uart.h"

8 #include "r_uart_api.h"

9 FSP_HEADER

10 /** UART on SCI Instance. */

11 extern const uart_instance_t g_uarte;

12

13 /** Access the UART instance using these structures when calling API functions directly (::p_ap
14 extern sci_b_uart_instance_ctrl_t g_uarte_ctrl;

15 extern const uart_cfg_t g_uarte_cfg;

16 extern const sci_b_uart_extended_cfg_t g_uarte_cfg_extend;
17

18 #ifndef my_rsci_callback

19 void my_rsci_callback(uart_callback_args_t *p_args);

28 #endif

21 al_entry(void);

22 void g_hal_init(void);

23 FSP_FOOTER

24 #endif /* HAL_DATA_H_ */

< >

Figure 6-15 Declaration of the UART (SCI) Callback Function in hal_data.h

The bodies of the interrupt functions are defined in the module.

rx\fsp\src\r_sci_b_uart\r_sci_b_uart.c

L€ rsci b uartc X = Od
1508 - #if (SCI_B_UART_CFG_TX_ENABLE) 2
1589
1511 @ * TXI interrupt processing for UART mode. TXI interrupt fires when the data in the data regi
1516 +void sci_b_uart_txi_isr (void)[]

1595

1596 #endif

1597

1598 - #if (SCI_B_UART_CFG_RX_ENABLE)

1599

1601 #® * RXI interrupt processing for UART mode. RXI interrupt happens when data arrives to the dat

1613 +void sci_b_uart_rxi_isr (void)|]

1740

1741 #endif

1742

1743 - #if (SCI_B_UART_CFG_TX_ENABLE)

1744

1746 # * TEI interrupt processing for UART mode. The TEI interrupt fires after the last byte is tra

1750 +void sci_b_uart_tei_isr (void)[]

1775

1776 #endif

1777

1778 - #if (SCI_B_UART_CFG_RX_ENABLE)

1779

1781 # * ERI interrupt processing for UART mode. When an ERI interrupt fires, the user callback fun

1784 #void sci_b_uart_eri_isr (void)|]

1834

1835 #endif v
< >

Figure 6-16 Interrupt Functions inr_sci_b_uart.c

For the callback function, however, only the declaration is output and the user has to create the body of the
callback function.
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6.2.5 Adding the Port Settings
The source project uses the initialization function to configure the pins related to the SCI. In the destination
project, make settings on the [Pin Configuration] page in the [Properties] view of the SCI module so that
initialization by the IOPORT module, to be called from the startup processing, is used for the pin settings.

Pins should be assigned to RXD and TXD under "Pins" in the [Properties] view of g_uart0. Note that if you
select a board when creating the project, peripheral functions and pins may be assigned from the start
based on the board information.

Properties < Problems Smart Browser

g_uart0 UART (r_sci_b_uart)

Settings Property Value

> Baud

> Flow Control

> Extra

> Interrupts

v Pins

CTS012# P113
CTS_RTS012# P112
DEO12 None
RXD012 P115
TXD012 P114

Figure 6-17 "Pins" in the [Properties] View of the UART (SCI) Module (r_sci_b_uart)

Click on the button for pin configuration to switch to the [Pin Configuration] page.

Properties < Problems Smart Browser
g_uartd UART {r_sci b_uart)
Property Value

Baud
Flow Control

Settings

Extra

Interrupts

CTs012e F113
CTS_RTS012# P112
_Di'_DlZ MNone

ooz =)

T*DO12 P114

Figure 6-18 Button for Pin Configuration in the [Properties] View of the UART (SCI) Module
(r_sci_b_uart)
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{5"? [FSP_example_2] FSP Configuration < = B8

0o

Pin Conflguratlon Generate Project Content

Select Pin Configuration m Export to CSV file E Configure Pin Driver Warnings

‘ EK-RX74M v ‘ Manage configurations...

@ Generate data:  g_bsp_pin_cfg

Pin Selection i= [# =] |% Pin Configuration # 1 Cycle Pin Group
Type filter text Name Value Lock Linl
7 san Operation Mode Custom -
~ Input/Output tDJ
» Connectivity:S CTS012# v P113 5 D
> ¥ Connectivity> CTS_RTSO012# / SS012# v P112 G
> Connectivity:S DEO12 None
7 ¥ Connectivity:U RXDO12 / SSCLO12 / SMISOOT; + P115 5 o
> ¥ Connectivity:U
s @ Connectivity:}( |
> ¢ DahunFINF Module name:  SCI12
|

lleaman: “hiinrtian min namas

Pin Function | Pin Number‘

Summary ‘ BSP ‘ Clocks ‘ Pins‘ Interrupts‘ Event Links‘ Linker Sections‘ Stacks‘ Components

Figure 6-19 SCI12 Operation Mode Initial Settings on the [Pin Configuration] Page

Change "Operation Mode" to "Asynchronous UART" and the pins will be assigned to RXD and TXD.

{°:? [FSP_example 2] FSP Configuration = B8
Pin Conflgu ration Generate Project Content
Select Pin Configuration m Export to CSV file & Configure Pin Driver Warnings
| EK-RX74M| ¥ | Manage configurations... @ Generate data:  g_bsp_pin_cfg
Pin Selection i= @ 5 1% Pin Configuration “J Cycle Pin Group
Type filter text Name Value Lock Link
= Operation Mode IAsynchronous UART I
SCH? . ~ Input/Output
> Connectivity:SDHI CTS012% v P113 & =
i L J
> Connectivity:SPI CTS_RTS012# v P12 = )
> Connectivity:SSIE - None
> Connectivity:USB - ]
RXD012 |~ P115]| &) =]
> Connectivity:USBHS _ None
v L ~
> Connectivity:XSPI TXD012 v P114 & =
> ¢ Debug:FINE I
- None
> DebugJTAG/SWD
> ExBus:EXBUS/SDRAM
N GraphicPDC Module name:  SCI12
Usage: <Function pin name>
Pin Function | Pin Number|
Summary | BSP | Clocks Pins \nterrupt5| Event Link5| Linker Sections‘ Stacks‘ Components ‘

Figure 6-20 Changing the SCI12 Operation Mode to UART on the [Pin Configuration] Page
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6.2.6 Structure of the Folders and Files in the Project after Porting and the Targets for
Modification
The following shows the structure of the folders and files in the project after porting and the target files for

modification. hal_entry.c and ported rskrx671.h are the targets for modification. For iodefine.h, add the file
created in the new executable project.

.cproject

hal_entry.c -
.project

Project
' l
-
rx rx_cfg rx_gen script src Debug

hal_ssc_table.c

I

.secure_azone

.secure_rzone

rskrx671.h

.secure_xml

T T T T

hal_farmstart.c ‘

iodefine.h

configuration.xml

rx_cfgtxt

Figure 6-21 Structure of the Folders and Files in the Project after Porting
and the Targets for Modification

6.2.7 Key Points in Porting
Use the procedure described in section 5.7, Porting the Source Code, to port the processing of the main
function body and the SCI callback function in main.c to hal_entry.c. Also port rskrx671.h.

Some of the definitions in rskrx671.h use definitions provided by iodefine.h, so add iodefine.h by following
the procedure described in section 5.8, Adding iodefine.h. Delete the initialization processing of the pins
related to the SCI because this is now done by the IOPORT module. As the target device differs between
the source and destination projects, some definitions to be used will require modification. Additionally, some
definition names have been changed to avoid conflicts with definitions provided by the FSP.

Refer to section 5.9, Replacing Processing with FSP Module Processing, and replace the processing by the
FIT module with the equivalent processing by the FSP.

6.2.8 Processing after Replacement of the Target Files for Modification
The following listing is of the final contents of hal_entry.c and rskrx671.h after modification.

hal_entry.c (The final results of addition are shown in red.)

#include "hal_data.h"
#include <stdio.h> /* For sprintf */

#include "rskrx671.h" /* Include user define */

uint8_t g _dest[32];
uint8_t g _src[32] = {"Ready"};
uint32_t g transfer_complete = 0O;
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uint32_t g_receive_complete = 0;

static void rsci_rx671_init _ports(void);

FSP_CPP_HEADER
FSP_CPP_FOOTER

Y Saiaiaiaiaiaiasiaisiaiaiaiaiaiaisitiaiaiaiaiaiaisisiaiaiaiaiaiaiaisiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaioioiaiaiaiaiaiaiaiaiatalate //**
* main() is generated by the RX Configuration editor and is used to generate

* threads if an RTOS is used. This function is called by main() when no

* RTOS 1is used.

*****************************************************************************/

void hal_entry(void)

{
/* TODO: add your own code here */
LEDO_PDR = 1;
fsp_err_t err = FSP_SUCCESS;
/* Called the R_SCI_B UART _Open to open the transfer instance

with initial configuration. */

err = R_SCIl_B UART_Open(&g_uartO_ctrl, &g uartO _cfg);
assert(FSP_SUCCESS == err);
/* Called the R_SCI_B UART_Read to read data from UART. */
err = R_SCIl_B_UART_Read(&g_uartO _ctrl, g dest, 1);
assert(FSP_SUCCESS == err);
/* Wait to get a character from the terminal so we know that it is ready. */
while (!g_receive_complete)
{
}
/* Called the R_SCI_B UART _Write to write data to UART. */
err = g_uartO.p_api—>write(&g_uartO_ctrl, g_src, 12);
assert(FSP_SUCCESS == err);
while (Ig_transfer_complete)
{
¥
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/* Repeat forever. */
while(l)

{

g_receive_complete = 0;

g_transfer_complete = 0;

/* Read next character from the serial port receive queue.

* Repeat read iT needed until data is available in the queue. */
/* Called the R_SCI_B UART _Read to read data from UART. */

err = g _uartO.p_api->read(&g_uartO_ctrl, g dest, 1);
assert(FSP_SUCCESS == err);

while (Ig_receive_complete)
{
}

/* Echo 1 character of the received data back to the sender. */
printf("'%c™, (char)(g_dest[0]));

g_src[0] = g_dest[O0];

/* Called the R_SCI_B UART Write to write data to UART. */

err = g_uartO.p_api->write(&g_uartO_ctrl, g_src, 1
assert(FSP_SUCCESS == err);

while (Ig_transfer_complete)

{
}

#if BSP_PZ SECURE_BUILD
/* Enter non-secure code */
R_BSP_NonSecureEnter();

#endif

}

[ e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ek

* Function Name: my_rsci_callback

* Description : This is a template for an RSCI Async Mode callback function.
* Arguments > pArgs -

*

pointer to rsci_cb_args_t structure cast to a void. Structure

contains event and associated data.

Return Value : none
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******************************************************************************/

void my rsci_callback(uart_callback _args_t *p_args)
{
/* Handle the UART event */
switch (p_args->event)
{
/* Received a character */
case UART_EVENT_RX_ CHAR:
{
LEDO = ~LEDO; // Toggle LED to demonstrate callback execution.

break;

/* Receive complete */
case UART_EVENT_RX_ COMPLETE:
{

g_receive_complete = 1;

break;

/* Transmit complete */
case UART_EVENT_TX COMPLETE:
{

g_transfer_complete = 1;

break;

default:

{
}

rskrx671.h (The final results of modification are shown in red.)

#include "iodefine.h"

#ifndef RSKRX671_H
#define RSKRX671_H

/* Local defines */
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#define LED_ON ((0))

#define LED_OFF (@&D)

#define SET_BIT_HIGH [€))

#define SET_BIT_LOW )

#define SET_BYTE_HIGH (OXFF)

#define SET_BYTE_LOW (0x00)

/* Switches */

#define SW_ACTIVE 0

#define SW1_PIDR
#define SW2

#define SW3

#define SW1_PDR
#define SW2_PDR
#define SW3_PDR
#define SW1 PMR
#define SW2_PMR
#define SW3_PMR

/* LEDs */
#define LEDO
#define LED1 PODR
#define LED2_PODR
#define LED3_PODR
#define LEDO_PDR
#define LED1 PDR
#define LED2_ PDR
#define LED3_PDR

#endif /* RSKRX671_H */

PORT9.PIDR.BIT.B1
PORT9.PIDR.BIT.B2
PORTO.PIDR.BIT.B7
PORT9.PDR.BIT.B1
PORT9.PDR.BIT.B2
PORTO.PDR.BIT.B7
PORT9.PMR.BIT.B1
PORT9.PMR.BIT.B2
PORTO.PMR.BIT.B7

PORTF.PODR.BIT.PODRO6
PORTF.PODR.BIT.BS
PORTO.PODR.BIT.B3
PORTO.PODR.BIT.BS
PORTF.PDR.BIT.PDRO6
PORTF.PDR.BIT.B5
PORTO.PDR.BIT.B3
PORTO.PDR.BIT.B5

The program after porting uses RSCI12 that is set to work as a UART to communicate with the terminal on
the PC which is running terminal emulation. After confirming connection with the terminal, the program
executes the R_RSCI_Read function to wait for the reception of 1 byte of data from the terminal. After
reception of this data from the terminal, the R_RSCI_Write function is used to send a specified character
string to the terminal instead of the version number of the SCI module because version numbers are not
assigned to the individual FSP modules. The R_RSCI_Read function for waiting for reception and the
R_RSCI_Write function for transmission are then repeatedly executed to handle loopback operation of
receiving data from the terminal and returning the data to the terminal.

6.2.9 Replacement of Processing by the FIT Module with Processing by the FSP Module in this

Example of Porting

The following figures compare the processing by the FIT module before porting and the processing by the
FSP module after porting and replacement.
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6.2.9.1 Comparison of the Main Processing

Before porting (FIT) After porting (FSP)
lvoid main({void) veid hal_entry{void)
{ {
LED@_POR = 1; [* T0DO: add your own code here *
_cfgt  my_rsci_config; LED8_POR = 1
rsci_err_t  my_rsci_err;
uint32_t my_version; fsp_err_t err = FSP_SUCCESS;
uints_t version_str[12] = {8};
uint8_t my_char; /* Called the R_SCI_E T_Open to open the transfer instance

with initial configuration. *
err = g_uartd.p_api->open($g_vartd_ctrl, &g uartd_cfg):
assert(FSP_SUCCESS == err);

f* Set up the configuration data structure for asynchronous (UART) operation.
my_rsci_config.async.baud_rate = 115208;

my_rsci_config.async.clk_src = RSCI_CLE_INT;

i_config.async.data_size = RSCI_DATA_BBIT;
_config.async.parity_type = RSCI_NONE_PARITY;

_config.async.msb_first false;
_config.async.invert_data = false;

my_rsc
my_rsc
my_rsci_config.async.stop_bits = RSCI_STOPBITS_1;

my_rsci_config.async.int_priority = 3; "]

* and the location for the dle to be stored.*/
my_rsci_err = R_RSCI_Open(RSCI_CH18, RSCI_MODE_ASYNC, &my_rsci_config, my_rsci_callback, &g my_rsci_handle);

would demonstrate error detection of API calls. "/

I re were
if (RSCI_SUCCESS

R_BSP_NOP(); * Your error handling code would go here.
Figure 6-22 Main Processing (1)
Before porting (FIT) After porting (FSP)
/* Get module software version using the API function provided. */ 7+ Called The R_SCI_B_UART Read o read data from UART. 77

my_version = R_RSCI_GetVersion();

err = g_uart®.p_api->read(&g_uart@_ctrl, g_dest, 1);
/* Demonstrate parsing and formatting of version number. */ BR3art(FSRoSICESST STarn) &

sprintf((char *)version_str, "RSCIV¥1.8hu.%2.2hu\r\n", ((my_version >> 16)&0xf), (my_version & @xff)); /* Wait to get a character from the terminal so we know that it is ready. */
printf(“Initializes the RSCI successfully\n%s",version_str); while(1g.receive_complete)

{
/* Wait to get a character from the terminal so we know that it is ready. */ 1
o
{ /* called the R_SCI_B_UART Write to write data to UART. */
my_rsci_err = R_RSCI_Receive(g_my_rsci_handle, &my_char, 1); err = g_uart@.p_api->write(8g_uarte_ctrl, g_src, 12);
} while (RSCI_ERR_INSUFFICIENT_DATA == my_rsci_err); assert(FSP_SUCCESS == err);

/* Now send the version string out through the serial port to the terminal. =/ while (lg_transfer_complete)
R_RSCI_Send(g_my_rsci_handle, version_str, 12); {
T

/* Repeat forever. */

while(1) /* Repeat forever. */
while(1)
/* Read next character from the serial port receive queue. {
* Repeat read if needed until data is available in the queue. */ g_receive_complete = ©;
do g_transfer_complete = @;
{
my_rsci_err = R_RSCI_Receive(g_my_rsci_handle, &my_char, 1); /* Read next character from the serial port receive queue.
} while (RSCI_ERR_INSUFFTCTENT DATA == my_rsci_err); * Repeat read if needed until dats is available in the gueue. */
/* Called the R_SCI_B_UART_Read to read data from UART. */
/* Echo 1 character of the received data back to the sender. */ err = g_uart®.p_api->read(&g_uvart@_ctrl, g_dest, 1);
rintf("%c", (char)(my_char)); assert(FSP_SUCCESS == err);

CI_Send(g_my_rsci_handle, &my_char, 1J; |

while (lg_receive_complete)
{
}

/* Echo 1 character of the received data back to the sender. */
printf("%c”, (char)(g_dest[0]));

g src[@] = g dest[];

7* Called the R_SCI.B_UART Write to write dats to UART. *7
err = g_uart®.p_api->write(&g_uart®_ctrl, g_src, 1);
assert(FSP_SUCCESS == err);

} /* End of function main. */

while (lg_transfer_complete)
{

1

}

#if BSP_PZ_SECURE_BUILD
/* Enter non-secure code */
R_BSP_NonSecureEnter();
#endif
}

Figure 6-23 Main Processing (2)
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6.2.9.2 Comparison of the Callback Function

Before porting (FIT)

After porting (FSP)

void my_rsei_callback(veid *pirgs)
rsci_cb_args_t  “args;

args = (rsci_ch_args_t *)pArgs;

if (args->event == RSCI_EVT_RX_CHAR)

/* From RXI interrupt; received character data is in args->byte */
LED@ = ~LED®; // Toggle LED to demonstrate callback execution.
R_BSP_NOP();

else 1f (args-revent == RSCI_EVI_RABUF_OVFL)
1

/* From RXI interrupt; rx queue is full; "lest' data iz in args->byte
You will need to increase buffer size or reduce baud rate */
R_BSP_NOP();

}
else if (args->event == RSCI_EVT_OVFL_ERR)
{

/* From receiver ow

Error condition

R_BSP_NOP();

erflow error interrupt; error data is in args-shyte
is cleared in calling interrupt routine */

}
else if (args->event == RSCI_EVT_FRAMING_ERR)

* From recel
ror col
R_BSP_NOP();

r framing error inte
ion is cleared in ca

upt; error data is in args-rbyte
ing interrupt routine */

else if (args->event == RSCI_EVT_PARITY_ERR)

* From receiver parity error interrupt; error data is in args-»byte
ror condition is cleared in calling interrupt routine */
R_BSP_NOP();

}

I

vold my_rsci_callback{uart_callback_args_t *p_args)
{

/* Handle the UART event */
switch (p_args->event)
{

* Received a character */

case UART_EVENT_RX_CHAR:

{
LED® = ~LEDR;
break;

/f Toggle LED to demonstrate callback execution.

}

/* Receive complete */
case UART_EVENT_RX_COMPLETE:
1

g_receive_complete = 1;
break;

* Transmit complete */
case UART_EVENT_TX_COMPLETE:

g_transfer_complete = 1;

break;
¥
default:
{
1

Figure 6-24 Callback Function
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7. Examples of Porting Applications Created by the Code Generator to FSP Projects

This chapter takes two applications created by using the Code Generator as examples and describes the
methods of porting them to FSP projects.

7.1 Example of Porting a Sample Program Using the CMT Component Created by the
Code Generator

The following describes the procedure for porting a sample program that uses the functions of the CMT
component created by the Code Generator to an FSP project. For the sample program, the
FPB_RX140_Blink project (hereafter called the source project) in RX140 Group Fast Prototyping Board for
RX140 LED Blink Control Program is used.

7.1.1 Structure of the Folders and Files in the Source Project and the Targets for Porting

The following shows the structure of the folders and files in the source project and the target files for porting.
FPB_RX140 Blink_main.c, FPB_RX140 Blink_def.h, Config_ CMTO_user.c, Config_ICU_user.c, and
Config_PORT _user.c are the targets for porting.

Project

et

FPB_RX140_Blink_main.c ‘

smc_gen

general W r_bsp r_config r_pincfg Config_CMTO

FPB_RX140_Blink_def.h ‘

Config_ICU

Config_PORT

Figure 7-1 Structure of the Folders and Files in the Source Project and the Targets for Porting

7.1.2 Overview of the Processing in the Source Project
The following listing is of FPB_RX140_BIlink_main.c in the source project.

src\FPB_RX140_Blink_main.c

Includes <System Includes> , "Project Includes"

******************************************************************************/

#include "r_smc_entry.h"
#include "FPB _RX140 Blink _def.h"

void main(void);
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void main(void)

{
LED1 = LED OFF;
LED2 = LED OFF;

if (SW1_PUSH == SW1) /*SW1 PUSH = Manual Mode,

{
R_Config_ICU_IRQO_Start();
}
else
{
R_Config_CMTO_Start();
}
while(1)
{

Other = Auto Mode*/

; /* Blink LEDO, LED1 Alternately by Interrupt */

FPB_RX140_BIlink_def.h is included as a related file. The following shows the contents of

FPB_RX140_Blink_def.h.

src\FPB_RX140_Blink_def.h

/*****************************************************************************

Macro definitions

LR R e e

#ifndef FPB_RX140 BLINK_DEF H_
#define FPB_RX140 BLINK_DEF H_

/* General Values */

#define LED_ON €
#define LED_OFF ©))
#define SW1_PUSH )

#define SW1_RELEASE [€))

/* Switches */
#define SW1 (PORT3.PIDR.BIT.BO)
/* LED port settings */

#define LED1 (PORT2.PODR.BIT.BO)
#define LED2 (PORT3.PODR.BIT.B2)

*hkXkhxk
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(Omitted)
#endif /* FPB_RX140 BLINK DEF H_*/

The CMT initialization processing is executed by the following function at the time of startup.

src\smc_gen\Config_ CMTO\Config_ CMTO.c

void R_Config_CMTO_Create(void)

{
/* Disable CMIO interrupt */

IEN(CMTO,CMI0) = OU;

/* Cancel CMT stop state in LPC */
MSTP(CMTO) = 0U;

/* Set control registers */

CMTO.CMCR.WORD = _0003_CMT_CMCR_CLOCK_PCLK512 | _0040_CMT_CMCR_CMIE_ENABLE |
_0080_CMT_CMCR_DEFAULT;

/* Set compare match register */
CMTO.CMCOR = _7A11_CMTO_CMCOR_VALUE;

/* Set CMIO priority level */
IPR(CMTO,CMIO) = _OF _CMT_PRIORITY_LEVEL15;

R_Config _CMTO Create UserlInit();

The ICU initialization processing is executed by the following function at the time of startup.

src\smc_gen\Config_ICU\Config_ICU.c

void R_Config_ICU Create(void)

{
/* Disable IRQ interrupts */
ICU.1ER[0x08] .-BYTE = 0Ox00U;

/* Disable software interrupt */
IEN(ICU,SWINT) = 0U;

/* Disable IRQ digital filter */
ICU.IRQFLTEO.BYTE &= ~(_01_ICU_IRQO_FILTER_ENABLE);

/* Set IRQ digital filter sampling clock */
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ICU. IRQFLTCO.BIT.FCLKSELO = _0003_ICU_IRQ FILTER _PCLK_64;

/* Set IRQO pin */

MPC.P30PFS.BYTE = 0x40U;
PORT3.PDR.BYTE &= OXFEU;
PORT3.PMR.BYTE &= OXFEU;

/* Set IRQ detection type */
ICU.IRQCR[0]-BYTE = _04_ICU_IRQ_EDGE_FALLING;

IRCICU, IRQD) = OU;

/* Enable IRQ digital filter */
ICU.IRQFLTEO.BYTE |= (_O1_ICU_IRQO_FILTER_ENABLE);

/* Set IRQ priority level */
IPRCICU,IRQ0) = _OF ICU_PRIORITY_LEVEL15;

R_Config_ICU Create UserlInit();

The PORT initialization processing is executed by the following function at the time of startup.

src\smc_gen\Config_Port\Config_Port.c

\Y

{

oid R_Config PORT Create(void)

/* Set PORT2 registers */

PORT2.PODR.BYTE = _00_PmO_OUTPUT_O;

PORT2.0DRO.BYTE = _00_PmO_CMOS_OUTPUT | _0OO_Pml1_CMOS_OUTPUT;
PORT2.0DR1.BYTE = _00_Pm6_CMOS_OUTPUT | _0OO_Pm7_CMOS_OUTPUT;
PORT2.PMR.BYTE = _00_PmO_PIN_GPIO;

PORT2.PDR.BYTE = _01_PmO_MODE_OUTPUT | _3C_PDR2_DEFAULT;

/* Set PORT3 registers */
PORT3.PODR.BYTE = _00_Pm2_OUTPUT_O;
PORT3.0DRO.BYTE = _00_PmO_CMOS_OUTPUT | _00_Pm1_CMOS_OUTPUT |

_00_Pm2_CMOS_OUTPUT;

PORT3.0DR1.BYTE = _00_Pm4_CMOS_OUTPUT | _00_Pm6_CMOS_OUTPUT |

_00_Pm7_CMOS_OUTPUT;

PORT3.PMR.BYTE = _00_Pm2_PIN_GPI0;
PORT3.PDR.BYTE = _04_Pm2_MODE_OUTPUT | _08_PDR3_DEFAULT;

R_Config_PORT_Create UserlInit();
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}
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In addition, the following related processing is implemented as the user processing for use with the code
from the Code Generator.

src\smc_gen\Config_ CMTO\Config_ CMTO_user.c

#1T FAST_INTERRUPT_VECTOR == VECT_CMTO_CMIO

#pragma interrupt r_Config CMTO_cmiO_interrupt(vect=VECT(CMTO,CMI0),fint)
#else

#pragma interrupt r_Config_CMTO_cmiO_interrupt(vect=VECT(CMTO,CMI0))
#endif

static void r_Config CMTO_cmiO_interrupt(void)

{
/* Start user code for r_Config CMTO_cmiO_interrupt.
Do not edit comment generated here */
LED1 = LED2;
LED2 = ~LED2;
/* End user code. Do not edit comment generated here */
}

src\smc_gen\Config_ICU\Config_ICU_user.c

#1T FAST_INTERRUPT_VECTOR == VECT_ICU_IRQO

#pragma interrupt r_Config_ICU_irq0_interrupt(vect=VECT(ICU, IRQO),Ffint)
#else

#pragma interrupt r_Config_ ICU_irq0_interrupt(vect=VECT(ICU, IRQ0))
#endif

static void r_Config_ICU_irq0_interrupt(void)

{
/* Start user code for r_Config_ICU_irqO0_interrupt.
Do not edit comment generated here */
LED1 = LEDZ2;
LED2 = ~LED2;
/* End user code. Do not edit comment generated here */
}

There is no special initialization processing for the pin settings.

src\smc_gen\Config_Port\Config_Port_user.c

void R_Config_PORT Create_UserlInit(void)

{
/* Start user code for user init. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */
}
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The program in the source project uses a switch and LEDs. After release from the reset state, input from
the switch changes the operating mode of the sample program. As long as the switch is not pressed after a
reset, the operating mode is set to Auto Mode, which causes the LEDs to blink at a frequency of 2 Hz. If the
switch is pressed, the operating mode is set to Manual Mode which turns the LEDs on and off every time
the switch is pressed. The Code Generator is used to create code for three functions: CMT, IRQ interrupts,
and port control.

7.1.3 Creating the Destination Project for Porting

Use the procedure described in Chapter 5, Steps in Porting a Pre-FSP Project to an FSP Project, to create
the destination project for porting. The new FSP project created with reference to the text from section 5.1,
Creating a New FSP Project to section 5.4, Porting Modules is used as the base project.

There is no need to add a module for port control because the 1/0 port module (r_ioport_b) is already
implemented in the FSP project. The CMT and IRQ require the addition of the corresponding FSP modules.

7.1.4 Adding a CMT Module

Use the following procedure to add a CMT module for one channel (CMTO) with property settings to match
the CMT settings made by the Code Generator.

From the [New Stack] button, select [Timers] — [Timer, Compare Match Timer (r_cmt)] to add g_timer0 for
CMTO to the project.

ﬁ;ﬂ-“ [FSP_example_1] FSP Configuration < = 8

O

Stacks Conflguratlon Generate Project Content

HAL/Common Stacks % | New Stack >

Threads
o & g_ioport |/O Port P g_timer0 Timer, Compare
Vo HDAL/C0mm0n (r_ioport) Match Timer (r_cmt)
& g ioport |/O Port (r iopor
P g_timer0Q Timer, Compare @ @

Objects )

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Linker Sections | Stacks | Components

Figure 7-2 Adding a CMT Module (r_cmt) (CMTO0) on the [Stacks Configuration] Page

Set the properties of g_timer0 for CMTO to match the CMT settings made by the Code Generator.
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{5} FPB_RX140 Blink sctg ¢

Components  pagpy %

Software component configuration

] i %« »  Configure

~ = Drivers
~ = Interrupt
@ Config ICU
¥ = /O Ports
@ Config_PORT
v = Timers
& Config CMTO

o Count clack setting
type filter text O PCK/a O peLksaz
™ = Startup Compare match setting
W |2 Generic
' Interval value
{}- rbsp

Register value (CMCOR)
[ Compare match interrupt (CMI0)

I Frable multiple interrupts (CMI0)

Priority

<

Overview  Board | Clocks | System | Components | Pins | Interrupts

() PCLKM128

Level 15 (highest)

(®) PCLK/S512

ms

=8
% &
Generale Code Generate Report

| (Actual value: 500)

Figure 7-3 CMT Settings Made by the Code Generator on the [Components] Page

g_timer0 is used for CMTO. For the properties, set "Period" and "Period Unit" to "2" and "Hertz" and specify
the callback function name and interrupt priority level to match those of the sample program.

Properties X

Problems Smart Browser

g_timer0 Timer, Compare Match Timer (r_cmt)

terrupts

Settings Property Value
v Common
Parameter Checking Default (BSP)
v Module g_timerQ Timer, Compare Match Timer (r_cmt)
v General
Name g_timerQ
Channel 0
Mode Periodic
Period 2
Period Unit Hertz
v

Callback

cmt0_callback

Compare Match Interrupt Priority

Priority 15

Figure 7-4 r_cmt g_timer0 (CMTO) Properties

According to the settings of the callback function and interrupt priority level, the information on the use of

the CMTO interrupt is registered as shown below. The name of the interrupt function contained in the
module is used without change.
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L.

“.0 [FSP_example_1] FSP Configuration = 0

Interrupts Configuration o

Generate Project Content

User Events % | New User Event > | Remove
Event ISR

Allocations
Interrupt Event ISR Priority
28 ID:28 CMTO CMI (Compare match) cmt cm_int isr Priority 15

Summary ‘ BSP ‘ Clocks ‘ Pinsl Interrupts IEvent Links | Linker Sections | Stacks | Components

Figure 7-5 Registered CMTO Interrupt on the [Interrupts Configuration] Page

7.1.5 Adding an ICU Module
Next, select [Input] — [External IRQ (r_icu)] from the [New Stack] button.

is} [FSP_example_1] FSP Configuration = FSP Visualization <

Stacks Configuration o = £

Generate Project Content

HAL/Common Stacks & | New Stack > = Extend Stack > # | Remove

Threads : = : : :
K| Re Analog > MYz =l=lcizl= =
- 4 g_ioport 1/0 Port & i >
v =* HAL/Common ?r_iozort) Eﬂ Audio
4 g_ioport I/O Port (r_iopor B Connectivity >
& g_timer0 Timer, Compare @ @ Graphics >
I Input >
Monitoring > 7
Motor ’ B e @
Networking > MElESEd S &
I e ae e
Power > 2 %
Securi > ‘EdEiEl EAESS
Objects 2 Ml s 2
= Storage ? |- EE ==
System b

Timers > ! -
| Transfer >
Summary BSP|CIOcks Pins | Interrupts | Event Links | Linker SectionslStacksIComp . B

Figure 7-6 Selecting External IRQ on the [Stacks Configuration] Page

"g_external_irq0 (r_icu)" for the external IRQ will be added to the [Stacks Configuration] page.
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%,éf [FSP_example_1] FSP Configuration >

Stacks Configuration

Threads ¢-| New Thread ®:| Remoaove [ HAL/Common Stacks

== 5

L))

Generate Project Content

-] New Stack > == Extend Stack > #

~ -E;' HAL/Common
& g_ioport I/O Port (r_ioport)
& g_timer0 Timer, Compare Match Timer (r_cmf
I'g g_external_irq0 External IRQ (r_icu) I @ ®

& g_ioport 1/O Port
(r ioport)

@ g_timer0 Timer, Compare
Match Timer (r_cmt)

47 g_external_irq0 External
IRQ (r_icu)

@

Objects &

Summary BSP | Clocks | Pins Interrupts | Event Links | Linker Sections Components

Figure 7-7 Adding an External IRQ Module (r_icu) on the [Stacks Configuration] Page

Set the properties of g_external_irq0 for IRQO to match the IRQ settings made by the Code Generator.

15! FPB_RX140 Blink.scfg >

Software component configuration

Components g3 % = W 3 = Configure
e -
L Software interrupt setting
|_ [ software interrupt Level 15 (highest)
v (= Startup == )
v @ Generic MNMI pin interrupt setting
ﬁ.' r bsp I pin interrupt Falling edge

W = Drivers

v [ Interrupt IRQO setting

W Config ICU i irao Detection type  Falling edge
¥ [ /O Ports s .

@ Config_PORT riority |Level 15 (highest)
v & Timars IRQT setting

@ Config_ CMTO

[CTiran Low level
1 il 18 thinhact

Overview Board | Clocks System | Components | Pins | Interrupts

=0
% =
Generate Code Generate Report
No filter
W Digital filter PCLK/64 ~ |05 (MHz)
Mo filter
v

Figure 7-8

IRQ Settings Made by the Code Generator on the [Components] Page
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Set the properties of g_external_irq0 as follows.

Table 7.1 Items and Values of Settings for Porting

Item and Value that were Set in the IRQ
No. | Component

Item and Value that Should be Set as
g_external_irg0 Properties

1 IRQO setting
"IRQOQ" is selected.

Set "Channel" to "30".

2 IRQO setting
"Detection type" is set to "Falling edge".

Set "Trigger" to "Falling".

3 IRQO setting Set "Digital Filtering" to "Enabled".

"Digital filter" is set to "PCLK/64". Set "Digital Filtering Sample Clock (Only valid when

Digital Filtering is Enabled)" to "PCLK / 64",

4 IRQO setting
"Priority" is set to "Level 15 (highest)".

Set "Pin Interrupt Priority" to "Priority 15".

The following shows the properties of g_external_irq0 after setting of the above values and the callback
function name.

Properties < Problems Smart Browser

g_external_irq0 External IRQ (r_icu)

Settings Property Value
~ Common
Parameter Checking Default (BSP)
|V Module g_external_irq0 External IRQ (r_icu)
_Name q_external_irq0
Channel 30
Trigger Falling
Digital Filtering Enabled
Filter Source PCLK filter
Filter Mode 3 consecutive levels match
Digital Filtering Sample Clock (Only valid when Digital Filtering is Enabled) PCLK [/ 64
Callback irg30_callback
Pin Interrupt Priority Priority 15

Figure 7-9 Properties of the ICU (IRQ) Module (r_icu)

According to the settings of the callback function and interrupt priority level of IRQ30, the information on the
use of the IRQ interrupt is registered as shown below. The name of the interrupt function contained in the
module is used without change.

‘3:;? [FSP_example_1] FSP Configuration > = 0

User Events

Interrupts Configuration o

Generate Project Content

% | New User Event >

Event ISR

Allocations
Interrupt Event ISR Priority
28 ID:28 CMTO CMI (Compare match) cmt cm int isr Priority 15
142 ID:X ICU IRQ30 (External pin interrupt 30) r_icu_isr Priority 15

Summary | BSP  Clocks P'ms Event Links | Linker Sections  Stacks Components

Figure 7-10 Registered IRQ30 Interrupt on the [Interrupts Configuration] Page
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The following screenshot shows vector_data.h after the interrupt functions have been output with the above
settings.

rx_gen\vector_data.h

[ vector data.h X =
1 /* generated vector header file - do not edit */
2 - #ifndef VECTOR_DATA_H
3 #define VECTOR_DATA_H
< - #ifdef _ cplusplus
5 extern "C" {
6 #endif
7 /* Number of interrupts allocated */
8 = #ifndef VECTOR_DATA_IRQ_COUNT
9 #define VECTOR_DATA_IRQ_COUNT (2)
10 #endif
11 /* ISR prototypes */
12 void cmt_cm_int_isr(void);
13 void r_icu_isr(void);
14
15 /* Vector table allocations */
16 #define VECTOR_NUMBER_CMT®_CMI ((IRQn_Type) 28) /* ID:28 CMT@ CMI
17 #define CMT@_CMI_IRQn ((IRQn_Type) 28) /* ID:28 CMT® CMI
18 #define VECTOR_NUMBER_ICU_IRQ3@ ((IRQn_Type) 142) /* ID:X ICU IRQ:
19 #define ICU_IRQ3@_IRQn ((IRQn_Type) 142) /* ID:X ICU IRQ:
20

Figure 7-11 Declarations of the CMT and IRQ Interrupt Functions in vector_data.h

The declaration of the callback function of the CMT is output to hal_data.h.

rx_gen\hal_data.h

I hal_data.h X = C
6 #include "common_data.h™ ~
7 #include "r_cmt.h"

8 #include "r_timer_api.h"

9 FSP_HEADER

10 /** Timer on CMT Instance. */

11 extern const timer_instance_t g_timere;

12

13 /** Access the CMT instance using these structures when calling API functions direct
14 extern cmt_instance_ctrl_t g_timeré_ctrl;

15 extern const timer_cfg_t g_timere_cfg;

16

17 #ifndef cmt@_callback

18 void cmt@_callback(timer_callback_args_t *p_args);

19 #endif

20 void hal_entry(void);

21 void g_hal_init(void);

22 FSP_FOOTER

23 #endif /* HAL_DATA_H_ */ v

Figure 7-12 Declaration of the CMT Callback Function in hal_data.h

The declaration of the callback function of IRQ30 is output to common_data.h.

rx_gen\common_data.h

RO1AN7455EJ0100 Rev.1.00 Page 131 of 188



RX Family

Guide for Migration to RX FSP

@ common_data.h X = 8
5 #include "bsp_api.h" -
6 #include "r_icu.h"

7 #include "r_external_irg_api.h"

8 #include "r_ioport.h"

9 #include "bsp_pin_cfg.h"

1e FSP_HEADER

11 /*¥* External IRQ on ICU Instance. */

12 extern const external_irq_instance_t g_external_irge;

13

14 /** Access the ICU instance using these structures when calling AF
15 extern icu_instance_ctrl_t g_external_irqe_ctrl;

16 extern const external_irg_cfg_t g_external_irqe_cfg;

17

18 #ifndef irq3e_callback

19 void irq3@_callback(external_irq_callback_args_t *p_args);

20 #endif

21 #define IOPORT_CFG_MAME g_bsp_pin_cfg

22 #define IOPORT_CFG_OPEN R_IOPORT Open

23 #define IOPORT_CFG_CTRL g_ioport_ctrl

24 v

Figure 7-13 Declaration of the IRQ Callback Function in common_data.h

The bodies of the interrupt functions are defined in the modules.

rx\fsp\src\r_cmt\r_cmt.c

le] remte X =
542
544 ® * Calls callback if one was provided in the open function.[]
546 - void emt_cm_int_isr (void)
547 {
548 /* Save context if RTOS is used */
549 FSP_CONTEXT_SAVE
550
551 IRQn_Type irq = R_FSP_CurrentIrgGet();
552
553 /* Recover ISR context saved in open. */
554 cmt_instance_ctrl_t * p_instance_ctrl = (cmt_instance_ctrl_t
555
556 /* Clear pending interrupt to make sure it doesn't fire agair
557 R_BSP_IrqClearPending(irq);
558
559 /* If timer mode is one-shot mode, stop and reset timer here.
560 = if (TIMER_MODE_ONE_SHOT == p_instance_ctrl->p_cfg->mode)
561 {

Figure 7-14 Interrupt Function in r_cmt.c

rx\fsp\src\r_icu\r_icu.c

lg] ricuc X = 0
361
363 ® * ICU External Interrupt ISR.[]
365 -void r_icu_isr (void)
366 {
367 /* Save context if RTOS is used */
368 FSP_CONTEXT_SAVE
369
370 IRQn_Type irq R_FSP_CurrentIrgGet();

371 icu_instance_ctrl_t * p_ctrl = (icu_instance_ctrl_t *) R_FSP_
372

373 = if ((NULL !'= p_ctrl) & (NULL != p_ctrl->p_callback))

374 {

375 /* Set data to identify callback to user, then call user
376 external_irq_callback_args_t args;

377 args.channel = p_ctrl->channel;

378 args.p_context = p_ctrl->p_context; I
379 p_ctrl->p callback(&args);

380 }

Figure 7-15 Interrupt Function in r_icu.c

RO1AN7455EJ0100 Rev.1.00

0Oct.09.26

RENESAS

Page 132 of 188




RX Family

Guide for Migration to RX FSP

For the callback functions, however, only the declarations are output, and the user has to create the bodies

of the callback functions.

7.1.6 Adding the Port Settings

The source project uses Config_Port to configure the output pins for use with LEDs (the pin for use with the

switch can be used in its initial state, so the pin is not initialized by Config_Port). In the destination project,
make settings on the [Pin Configuration] page so that initialization by the IOPORT module to be called from
the startup processing is used for the pin settings.

P20 and P32 were configured in Config_Port of the source project.

{3 FPB_RX140 Blinkscfg = B
Software component configuration S by
Generate Code Generate Report
Compone... pig g5 -] [#] 3 Configure (o)
- . Port selection PORT2  PORT3
‘type filter text |
v [ Startup
vie ngeric [ Apply to all
r_bs
_% 5P Unused GPIO In Out Pull-up  [CMOS output Output 1
v = Drivers
Vv = Interrupt
~ . P20
& Config_ICU
~ (= 1/O Ports OunusedGPIO (O'In (® Out Pull-up CMOS output ~ O Output 1
& Config_PORT
w [ Timers P21
& Config_CMTO ®UnusedGPIO (OIn (O Out  [JPull-up CMOS output v Output 1
v
< >
Overview | Board | Clocks | System | Components | Pins | Interrupts
Figure 7-16 Port2 Configuration in Config_Port
12 FPB_RX140 Blinkscfg ' =
1o &

Software component configuration

Components  pag ey |% = 5 3+ Configure
s Port selection PORT2 PORT3
type filter text
¥ = Startup
v ngeric [ Apply to al
.} r_bsp Inused GPIO
= Drivers FASESRa
= Interrupt
1 P30
& Config ICU - - x
v (& 1/O Ports ®Unused GPIO Oin 0wt [JPullup  CMOS output ~
& Config_PORT
W = Timers P31
& Config CMTO ®Unused GPIO  iin - O out [ Pul-up  CMOS output - (
P32
OUnused GPIO Oin ® Out Pull-up  |CMOS output v [Joutput 1

<

Overview Board Clocks System Components Pins Interrupts

Generate Code Generate Report

i

Figure 7-17 Port3 Configuration in Config_Port
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Assume that PFO5 and P807 are to be used in the destination project because the device and board will
change in the destination project..Configure them on the [Pin Configuration] page. In EK-RX74M, PFO5 and
P807 are configured by default for LEDs.

i:‘:b.? [FSP_example_1] FSP Configuration X = O
Pin Conﬁg uration Generate Prgect Content
Select Pin Configuration m Export to CSV file E Configure Pin Driver Warnings

| EK-RX74M v ‘ Manage configurations...

@ Generate data:  g_bsp_pin_cfg

Pin Selection = [+ [=| |% Pin Configuration =} Cycle Pin Group
Type filter text Name Value Link

Symbolic Name LED1

- PFO1 Comment LED1 BLUE

v PFO2 Mode Output mode (Initial Low)

: Eigi I Pull up/down None
IRQ None

P05 Output Type CMOS

v PFO5 Drive Capacity DRV

< PFO7

< PF08

+ PF09 Module name: PFOS

— Port Capabilities: DSMIF1: DSM1 DAT1

Pin Function | Pin Number‘

Summary | BSP | Clocksl Pinsl Interrupts| Event Links| Linker Sections| Stacks| Component5|

Figure 7-18 Changing the PFO5 Mode to Output Mode on the [Pin Configuration] Page

ia,d? [FSP_example_1] FSP Configuration X = O
Pin Config uration Generate Prto?ect Content
Select Pin Configuration m Export to CSV file E Configure Pin Driver Warnings

| EK-RX74M v | Manage configurations...

B Generate data:  g_bsp_pin_cfg

Pin Selection i= [+ =] |% Pin Configuration ) Cycle Pin Group
Type filter text Name Value Link

Symbolic Name LED2

¥ P800
Comment LED2 GREEN

¥ P801 —
Mode Output mode (Initial Low)

v P802 I
Pull up/down None

v

P8O3 IRQ None

v E:g: Output Type CMOS

v
Drive Capacity DRV1

v P806
.|

+ P807

> ¥ P9 Module name: P807
Port Capabilities: CANFD1: CRX1

Pin Function Pin Number‘

Summary ‘ BSP ‘ Clocks | Pins Interrupts‘ Event Links‘ Linker Sedions‘ Stacks‘ Components‘

Figure 7-19 Changing the P807 Mode to Output Mode on the [Pin Configuration] Page
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Regarding the SW terminal, since P414 is used as the IRQ pin, the configuration is performed via
g_external_irg. In EK-RX74M, P414 is initialized as the pin for IRQ30.

Properties < Problems Smart Browser

g_external_irq0 External IRQ (r_icu)

Property
v Common

Settings

Parameter Checking

Value

Default (BSP)

v Module g_external_irq0 External IRQ (r_icu)

Name g_external_irq0
Channel 30
Trigger Falling
Digital Filtering Enabled
Filter Source PCLK filter
Filter Mode 3 consecutive levels match
Digital Filtering Sample Clock (Only valid when Digital Filtering is Enabled) PCLK / 64
Callback irg30_callback
Pin Interrupt Priority Priority 15
v Pins

IRQ30 Pa14__|
IRQ30-DS None

Figure 7-20 "Pins" in the [Properties] View of the ICU Module (r_icu)

To assign the pin for use by the ICU module, click on the button for pin configuration to switch to the [Pin

Configuration] page.

g_external_irq0 External IRQ (r_icu)

Property
Trigger
Digital Filtering
Filter Source
Filter Mode

Settings

Digital Filtering Sample Clock {Ondy valid when Digital Filtering is Enabled)
Cadlback
Pin Interrupt Priority
v Ping
IRQ30
IRQ30-D5

Vabue

Falling

Enabled

PCLK filter

3 consecutive levels match
PCLK /B4

irg30_callback

Priority 15

P14

Mone

Figure 7-21 Button for Pin Configuration in the [Properties] View of the ICU Module (r_icu)
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if’:f [FSP_example_1] FSP Configuration > - B8

0o

Pin Conflg uration Generate Project Content

Select Pin Configuration m Export to CSV file E Configure Pin Driver Warnings

‘ EK-RX74M v ‘ Manage confiqurations...

@ Generate data: g bsp pin cfg

Pin Selection = (¥ [ |3, Pin Configuration ! Cycle Pin Group
Type filter text Name Value Lock Linl
- Pin Group Selection Mixed
IRQ | Operation Mode Custom |
> Others:PIO v Input/Output :D:
> Others:RTC IRQO None
> Safety:CAC IRQO-DS None
> ¥ System:CGC I IR N
> System:SYSTE |
> Timers:CMTWI .
Module name: IRQ

(] - imA T 0 Y . ' L] 1 1 1 "

Pin Function | Pin Number‘

Summary ‘ BSP ‘ Clocks| Pins Interrupts‘ Event Links‘ Linker Sections‘ Stacks‘ Components‘

Figure 7-22 IRQ Enabled on the [Pin Configuration] Page

Change "Operation Mode" to "Custom" and assign port pin from any assignable pin.

i.,f’:? [FSP_example_1] FSP Configuration < = 8

0o

Pin Conflg uration Generate Project Content

Select Pin Configuration m Export to CSV file E Configure Pin Driver Warnings

‘ EK-RX74M v ‘ Manage configurations...

@ Generate data:  g_bsp_pin_cfg

Pin Selection i= [+ [ |% Pin Configuration =4 Cycle Pin Group
Type filter text Name Value Lock Linl
IRQ28-DS None
~IRQ IRQ29 None
| oanrrc 1RQ29.5 < pios )
IRQ30 v P414 | &f o
> Safety:CAC IRQ30-DS o |
> ¥ System:CGC I IBA2A N
> System:SYSTE |
>_T|mers:CMTW! Module name: IRQ

- inA 0 e . . | ] 1 1

Pin Function | Pin Number‘

Summary ‘ BSP ‘ Clocks | Pins \nterrupts‘ Event Links‘ Linker Sections‘ Stacks‘ Components‘

Figure 7-23 Enabling the IRQ and Assigning P414 to IRQ30 on the [Pin Configuration] Page
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7.1.7 Structure of the Folders and Files in the Project after Porting and the Targets for
Modification

The following shows the structure of the folders and files in the project after porting and the target files for
modification. hal_entry.c and ported rskrx671.h are the targets for modification. For iodefine.h, add the file
created in the new executable project.

Project

J JE l ]
Drﬂ rx_cfg rx_gen Dscrﬂ src %@

_" hal_entry.c
_" hal_ssc_table.c

_" hal_warmstart.c ‘

.api_xml

.clangd

.cproject

.project

v

.secure_azone

.secure_rzone

—ﬂ FPB_RX140_Blink defh

.secure_xml

_" iodefine.h

configuration.xml

v ¥ 3 3

rx_cfgtxt

Figure 7-24 Structure of the Folders and Files in the Project after Porting
and the Targets for Modification

7.1.8 Key Points in Porting

Use the procedure described in section 5.7, Porting the Source Code, to port the processing of the main
function body in main.c and the user processing for the CMT and ICU as callback functions to hal_entry.c.
The initialization processing at the time of startup is not ported because it is replaced with the processing
provided by modules. FPB_RX140_Blink_def.h also requires porting.

Some of the definitions in FPB_RX140_Blink_def.h use definitions provided by iodefine.h, so add iodefine.h
by following the procedure described in section 5.8, Adding iodefine.h. As the target device differs between
the source and destination projects, some definitions to be used will require modification. Additionally, some
definition names have been changed to avoid conflicts with definitions provided by the FSP.

Refer to section 5.9, Replacing Processing with FSP Module Processing, and replace the processing
created by the Code Generator with the equivalent processing by the FSP.
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7.1.9 Processing after Replacement of the Target Files for Modification
The following listing is of the final contents of hal_entry.c and FPB_RX140_Blink_def.h after modification.

hal_entry.c (The final results of addition are shown in red.)

#include "hal_data.h"
#include "FPB_RX140 Blink def.h"

FSP_CPP_HEADER
FSP_CPP_FOOTER

* main() is generated by the RX Configuration editor and is used to generate
* threads if an RTOS is used. This function is called by main() when no
* RTOS is used.

S S /
void hal_entry(void)
{
/* TODO: add your own code here */
fsp_err_t err = FSP_SUCCESS;
LED1_PODR = LED OFF;
LED2_PODR = LED_OFF;
if (SW1_PUSH == SW1 _PIDR) /*SW1 PUSH = Manual Mode, Other = Auto Mode*/
{
/* Configure the external interrupt. */
fsp_err_t err = R_ICU_ExternallrqOpen(&g_external_irqg0_ctrl,
&g_external_irq0_cfg);
assert(FSP_SUCCESS == err);
/* Enable the external interrupt. */
/* Enable not required when used with ELC or DMAC. */
err = R_ICU_ExternallrgEnable(&g_external_irq0_ctrl);
assert(FSP_SUCCESS == err);
}
else
{
/* Create a timer tick with callback at a rate of 2Hz. */
/* Initializes the module for CMTO. */
err = R_CMT_Open(&g_timer0O_ctrl, &g_timer0_cfg);
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/* Handle any errors. This function should be defined by the user. */

assert(FSP_SUCCESS == err);

/* Start the timer. */
(void) R _CMT_Start(&g_timer0 _ctrl);

}
while(l)
{
; /* Blink LED1, LED2 Alternately by Interrupt */
}

#if BSP_PZ SECURE_BUILD
/* Enter non-secure code */
R_BSP_NonSecureEnter();
#endif

}

void cmtO_callback(timer_callback _args_t *p_args)

if (TIMER_EVENT_CYCLE_END == p_args->event)

/* Add application code to be called periodically here. */

LED1_PODR = LED2_PODR;
LED2_PODR = ~LED2_PODR;

void i1rg0_callback(external _irqg_callback args t *p_args)

{
(void) p_args;

LED1_PODR = LED2_PODR;
LED2_PODR = ~LED2_PODR;

FPB_RX140_BIlink_def.h (The final results of modification are shown in red.)

#include "iodefine.h"

/*****************************************************************************

Macro definitions
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******************************************************************************/

#ifndef FPB_RX140 BLINK_DEF H_
#define FPB_RX140 BLINK_DEF H_

/* General Values */

#define LED_ON (€D
#define LED_OFF ©)
#define SW1_ PUSH ((0))

#define SW1_RELEASE D)

/* Switches */
#define SW1_PIDR (PORT5.PIDR.BIT.PIDROO)

/* LED port settings */

#define LED1_PODR (PORTF.PODR.BIT.PODR06)
#define LED2 PODR (PORT8.PODR.BIT.PODRO7)
(Omitted)

#endif /* FPB_RX140 BLINK DEF H_ */

7.1.10 Replacement of Processing Created by the Code Generator with Processing by the FSP
Modules in this Example of Porting

The following figures compare the processing created by the Code Generator before porting and the
processing by the FSP modules after porting and replacement.

7.1.10.1 Comparison of the Processing for Initializing Modules

Before porting (Code Generator) After porting (FSP)

E’unl R_Systeminit{void) void hal_entry{void)
1

* Enable writing to registers related to cperating modes, LPC, CGC, software retet, LPT and LVD * g 8dd your own code hers */
SYSTEM,PACR.HORD = BASOFU; fSp_Brr_t err = FSP_SUCCESS;

* Enabl iting To MPC pin function contral registars * LEDL_POOA = LED_OFF;
MPC . PR BIT. BOWT = WU LEDZ_POOR = LED_OFF;
MPC.PWPRLBIT. PFSHE = 103 " =

Af (SW1_PUSH == SWl_PIDR) /*SWl_PUSH anual Mode, Other = Auto Mode®
{ .

At 4 * Configura tha sxtarral interrupt. *
PDECA registers ® fsp_err_t err = R_ICU_ExternallrgOpen{dg_external _irgl_ctrl, &g external _irgeé cfg);|
A55RPL(FSF_SICCESS == arr)] |

* E whan used with ELC or DMAC. *
err = R_ICW_ExternalIrqEnable(dg_external_irge_ctell:s
assert(FSP_SUCCESS == err);

wlse

T
for CHTG,

_ctrl, Sg_timerd_cig);

ader project. *

== #rr);

UNDEFIMEC_INTERRURT, (bep_int_cb_t)r_undefined_exception): B33

* Disal (void) R_CMT_Start(fg_timerd_ctrl):
L =
MPC.PWPR.BTT.BOWT = 1U;

while(1)
* Enable protection * {
SYSTEM.PACR.KORD = BuAS8AU; : /% Blink LEDS, LEDN Alternately by Intarrupk *
} 1

#1F BSP_PZ_SECURE_BUTLD
* Enter non-securs code *
R_BSP_NanSecursEnter();
sendif
¥

Figure 7-25 Initialization Processing
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7.1.10.2 Comparison of the Main Processing

Before porting (Code Generator)

After porting (FSP)

void main{void)
(

LEDL = LED_OFF;
LEDZ = LED_OFF;

1F {SWI_PUSH == SWL1) /*SWl
[ _Config_icu_trge_szarc(); |

wlse

Hanual Mode,

while(l)
{

3 #* Alink LEDA, LEDL Alternately by Interrupt *

weid hal_entey{void)
1

/" T000: wdd vour own coda hers *
fap_err_t &rr = FSP_SUCCESS;

LEDI_POOR = LED_OFF;
LEDZ_POOR = LED_OFF;

1‘4 (SWI_PUSH == SW1_PIDR)

* Configur
fsp_er~_T err 8 (T
asseri{FIF_SUCCESE == err);

* Enable the exte 3
* Enable mot requ hon Ut

}

th ELC or DMAC, *
err = R_ICU_ExternalIrgEnable(fg_external_irg_ctrl):
assart(FS5P_SUCCESS == arr);

wlee

Bg_timerd_c¥g);

should be defined by the user. *

| @ timer. */
| (vodd) R_CMT_Start(§g_timere_ctrl);

while(1)
{

i /* Blink LEDA, LEDI Alternately by Incercupt *

Bif B5F_PZ_SECURE_BUTLD
f* Enter non-secure code "
R_BSP NonSecureEnter();
#andif
}

Figure 7-26 Main Processing

7.1.10.3 Comparison of the Callback Functions

Before porting (Code Generator}

#if FAST_INTERRUPT_WECTOR == VECT_CMT@_CMI@

Fpragma interrupt r_Config CMTE_cmi@_interrupt(vectsVECT(CMTE,CMIE), fint)
else

@pragma interrupt r_Config CMTB_cmiB_interrupt(vec t=VECT(CMTA,CHIB))
Eendl f

static void r_Config_CMTO_cmi@_interrupt(void)

1

After porting (FSP)

void cmt@_callback{timer_callback_args_t "p_args)
1

1f (TIMER_EVENT_CYCLE_EAND == p_args->event)
1

/* Add application code to be called pericdic
LEDL_PODR = LED2_POODR;
LED2_PODR = ~LEDZ_PODR;

LED1 = LED2;
LED2 = ~LED2;

/* End user code. Do not edit comment g

rated here */

/" Start user cods for r_Config CMTO cmid_interrupt. Do not adit comment genaratsd hara ) }

wold irq3a_callback(external_irg_callback_args_t *p_args)

#if FAST_INTERRUPT_VECTOR == VECT_ICU_IRG®

#pragma interrupt r_Config_ICU_irg®_interrupt(vect=VECT{ICU,IRQ®).Fint)
welse

#pragma interrupt r_Cenfig ICU_irqé_interrupt(vect=VECT({ICU,IRQE))
wendif

static void r_Config_TCU_irg@_interrupt{void)

{

(void) p_args;

LED1_POOR = LEDZ_PODR
| "] LED2ZPOOR = ~LEDZ_PODR;

}

LEDL = LED2;
LEDZ = ~LED3;
® End user code. Do not edit comment generated here */

= Start user code for r_Config ICU _irg@_interrupt. Do not edit comment generated here */

Figure 7-27 Callback Functions
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7.2 Example of Porting a Sample Program Using the SCI Component Created by the
Code Generator
The following describes the procedure for porting a sample program that uses the functions of the SCI

(asynchronous mode) component created by the Code Generator (hereafter called the source project) to an
FSP project.

7.2.1 Structure of the Folders and Files in the Source Project and the Targets for Porting

The following shows the structure of the folders and files in the source project and the target files for porting.
main.c and Config_SCI2_user.c are the targets for porting.

Project

D—l* .cproject

(o

smc_gen

Y
general r_bsp r_config r_pincfg Config_

sci2
Config_SCl2.c

Config_SCl2.h

‘ Config_SCI2_user.c ‘

Figure 7-28 Structure of the Folders and Files in the Source Project and the Targets for Porting
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7.2.2 Overview of the Processing in the Source Project
The following listing is of main.c.

src\main.c

/*****************************************************************************

Includes <System Includes> , "Project Includes”

#include "r_smc_entry.h"

/*****************************************************************************

Private global variables and functions

void main(void);

/*****************************************************************************

* Function Name: main
* Description : This function implements main function.
* Arguments > None
* Return Value : None

******************************************************************************/

void main(void)

{
/* Set up SCI2 receive buffer */
R_Config_SCl12_Serial_Receive((uint8_t *)&g_rx_char, 1);
/* Enable SCI12 operations */
R _Config_SCl2_Start();
while (1U)
{
/* Check the received character */
if (true == g_tx_flag)
{
g_tx_flag = false;
/* Transmit the data */
if (MD_OK == R_Config_SCI2_Serial_Send((uint8_t *)&g_tx_char, 1))
{
while (false == g_tx_done)
{
/* Wait */
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The SCl initialization processing is executed by the following function at the time of startup.

src\smc_gen\Config_SCI2\Config_SCI2.c

void R_Config_SCI2 Create(void)

{

/* Cancel SCl stop state */
MSTP(SCI12) = 0U;

/* Set interrupt priority */
IPR(SCI2, RX12) = _OF_SCI_PRIORITY_LEVEL15;
IPR(SCI2, TX12) = _OF_SCI_PRIORITY_LEVEL15;

/* Clear the control register */
SCI2_.SCR.BYTE = 0x00U;

/* Set clock enable */
SCI2_.SCR.BYTE = _00_SCI_INTERNAL_SCK UNUSED;

/* Clear the SIMRL.IICM, SPMR.CKPH, and CKPOL bit, and set SPMR */
SCI2.SIMR1.BIT.1ICM = OU;
SCI2.SPMR.BYTE = _00_SCI_RTS | _00_SCI_CLOCK_NOT_INVERTED |

_00_SCI_CLOCK_NOT_DELAYED;

/* Set control registers */
SCI2.SMR.BYTE = _01_SCI_CLOCK_PCLK_4 | _00_SCI_MULTI_PROCESSOR_DISABLE |
_00_SCI_STOP_1 | _00_SCI_PARITY_DISABLE |
_00_SCI_DATA_LENGTH_8 | _00_SCI_ASYNCHRONOUS_OR_12C_MODE;
SC12_.SCMR.BYTE = _00_SCI_SERIAL_MODE | _00_SCI_DATA_INVERT_NONE |
_00_SCI_DATA_LSB_FIRST | _10_SCI_DATA_LENGTH_8 OR_7 |
_62_SCl_SCMR_DEFAULT;

SCI2_SEMR_BYTE = _00_SCI_BIT_MODULATION_DISABLE | _08 SCI_6 BASE CLOCK |
_00_SCI_NOISE_FILTER_DISABLE | _00_SCI_LOW_LEVEL_START BIT;

/* Set bit rate */
SCI2.BRR = 0x40U;
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/* Set RXD2 pin */
MPC.P52PFS.BYTE = OxOAU;
PORT5.PMR.BYTE |= Ox04U;

/* Set TXD2 pin */

MPC_P50PFS_BYTE = Ox0AU;
PORT5.PODR.BYTE |= 0x01U;
PORT5.PDR.BYTE |= 0x01U;

R_Config_SCIl2_Create Userlnit();

In addition, the following related processing is implemented as the user processing for use with the code
from the Code Generator.

src\smc_gen\Config_SCI2\Config_SCI2_user.c

(Omitted)
/* Start user code for global. Do not edit comment generated here */
/* Global used to receive a character from the PC terminal */

uint8_t g_rx char;

/* Global used to transmit a character to the PC terminal */

uint8_t g_tx char;

/* Flag used to control transmission to PC terminal */
volatile uint8 t g tx flag = false;

/* Flag used locally to detect transmission complete */
volatile uint8_t g_tx_done;
/* End user code. Do not edit comment generated here */
(Omitted)
void R_Config_SCI2 Create_UserlInit(void)
{
/* Start user code for user init. Do not edit comment generated here */

/* End user code. Do not edit comment generated here */

}

(Omitted)

R e e e e e e e e e e e ke ke e ek ke ke ke ks ke ke ke ek ke ke ke ok ek ke ok

* Function Name: r_Config_SCIl2_callback_ transmitend

* Description : This function is a callback function when SCI2 finishes

* transmission
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* Arguments : None

* Return Value : None

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn /
static void r_Config_SCI2_callback transmitend(void)
{
/* Start user code for r_Config SCI2_callback transmitend. Do not edit
comment generated here */
g_tx _done = true;
/* End user code. Do not edit comment generated here */
}
[ e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ek
* Function Name: r_Config_SCIl2_callback_receiveend
* Description : This function is a callback function when SCI2 finishes
* reception
* Arguments  None
* Return Value : None
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn /
static void r_Config _SCI12_callback receiveend(void)
{
/* Start user code for r_Config SCI2_callback transmitend. Do not edit
comment generated here */
g_tx_char = g_rx_char;
g_tx_flag = true;
/* Set up SCI2 receive buffer */
R_Config_SCI2_Serial_Receive((uint8_t *)&g_rx_char, 1);
/* End user code. Do not edit comment generated here */
}

/*****************************************************************************

* Function Name: r_Config_SCl2_callback receiveerror

* Description : This function is a callback function when SCI2 reception encounters
error

* Arguments : None

* Return Value : None

nnnnnnnnnnnnnnnnnnnnnnn /
static void r_Config _SCl2_callback receiveerror(void)
{

/* Start user code for r_Config SCI2_ callback transmitend. Do not edit
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comment generated here */

/* End user code. Do not edit comment generated here */

/* Start user code for adding. Do not edit comment generated here */

/* End user code. Do not edit comment generated here */

The program in the source project receives data from the terminal on the PC and sends the received data to
the terminal.

7.2.3 Creating the Destination Project for Porting

Use the procedure described in Chapter 5, Steps in Porting a Pre-FSP Project to an FSP Project, to create
the destination project for porting. The new FSP project created with reference to the text from section 5.1,
Creating a New FSP Project to section 5.4, Porting Modules is used as the base project.

7.2.4 Adding an SCI Module
Use the following procedure to add an SCI module for one channel to the project.

From the [New Stack] button, select [Connectivity] - [UART (r_sci_b_uart)].

40! [FSP_example 2] FSP Configuration el = FSP Visualization >
1 . 0
Stacks Configuration e o
Threads ¢ hir r = HAL/Commeon Stacks @ | New Stack = | — v ¥
e Anzlog H
v w! HAL/Common T =
& gioport /O Port {1 ioport) o :‘{”“”" IO Port Audic »
o Graphics > # CAN FDG {r_canfdg)
Input ¥ & 12C Master (r_iic_b_master)
Manitoring 3 @ 12C Master (r_sci_b_i2c)
Motor y @ 12C Slave [riic b_slave)
Networking s @125 (rssi)
Objects ) . Power s @ BCEBg
Security 3 @ SPI (r_sci_b_spi)
Starage s @ SPl(rspib)
Syetan » | __UART [r_sci_b_uart) |
Tiraes 3 & USB Composite {r_usb_composite)
Summary BSP | Clocks Pins | Interrupts | Event Links | Linker SMtlnn;-m Components ST 1 @ USB HCDC (r_ush_hode)

Figure 7-29 Selecting UART (SCI) on the [Stacks Configuration] Page

"g_uart0 (r_sci_b_uart)" for the SCI will be added to the [Stacks Configuration] page.

{5} [FSP_example 2] FSP Configuration X i B

Stacks Configuration Generate Project Content

Threads J = HAL/Common Stacks %] New Stack >
~ @ HAL/Common =— z
W o + g,:zpz;c)vo Port # g_uartd UART (r_sci_b_uart)
@ g_uart0 UART (r_sci b_uart) P
@ @
a |
%7 Add DTC Driver for | % Add DTC Driver for
Transmission Reception [Not
[Recommended but recommended]
optional]
Objects

Summary BSP Clocks Pins | Interrupts | Event Links Linker Sections | Stacks | Components

Figure 7-30 UART (SCI) Module (r_sci_b_uart) Added to the [Stacks Configuration] Page
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Set the properties of g_uartO to match the SCI settings made by the Code Generator.

0 ekrx72n_samplescig

Software component configuration

Components  pxypy % = S 3¢ - Configure
L Start bit edge detection setting
®) Low level on RXD2 pin

v 2 Startup Data length setting

v = Generic 9 bits

& rbsp

v = Drivers Parity setting

¥ = Communications (®) Nana

w Config SCI2
Stop bit length setting

®) 1 bit
Transter direction setting
&) | SB-first

Instant transmission setting

Transfer rate setting

Transfer clock

<

Overview Board Clocks | System | Components | Pins | Interrupts

Sl

% &

Generate Code  Generate Report

A~

() Falling edge on RXD2 pin

|| Enable instant transmission (start data transmission without internal wait time)

®) 8 bits ) 7 bits
7 Even () Odd
73 2 bits

() MSB-first

Internal clock ~

tes for 1-bit period

Figure 7-31 SCI Settings Made by the Code Generator on the [Components] Page

Set the properties of g_uart0 as follows.
Table 7.2

Items and Values of Settings for Porting (1)

Item and Value that were Set in the SCI
No. | Component

Item and Value that Should be Set as g_uart0
Properties

1 Start bit edge detection setting
"Low level on RXD2 pin" is selected.

Set "Extra" > "Start bit detection" to "Low Level".

2 Data length setting
"8 bits" is selected.

Set "General" > "Data Bits" to "8bits".

3 Parity setting
"None" is selected.

Set "General" > "Parity" to "None".

4 Stop bit length setting
"1 bit" is selected.

Set "General" > "Stop Bits" to "1bit".

5 Transfer direction setting
"LSB-first" is selected.

None

6 Transfer rate setting

"Transfer clock" is set to "Internal clock".
"Basic clock" is set to "16 cycles for 1-bit
period".

"Bit rate" is set to "38400 bps".

"Enable modulation duty correction” is
deselected.

Set "Extra" > "Clock Source" to "Internal Clock".

None

Set "Baud" > "Baud Rate" to "38400".

Set "Baud" > "Baud Rate Modulation" to "Disabled".

"SCK2 pin function" is set to "SCK2 is not used".

None

7 Noise filter setting
"Enable noise filter" is deselected.

Set "Extra" > "Noise Filter" to "Disable".
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Table 7.3 Items and Values of Settings for Porting

)

Item and Value that were Set in the SCI

Item and Value that Should be Set as g_uart0

No. | Component Properties
8 Hardware flow control setting Set "Common" > "Flow Control Support” to
"None" is selected. "Disable".
9 Data match detection setting None
"Enable data match detection” is deselected.
10 | Data handling setting None
"Transmit data handling" is set to "Data handled
in interrupt service routine".
"Receive data handling" is set to "Data handled
in interrupt service routine".
11 | Interrupt setting Set "Interrupts” > "Transmit Data Empty Interrupt
"TXI2 priority" is set to "Level 15 (highest)". Priority" to "Priority 15"
"RXI2 priority" is set to "Level 15 (highest)". Set "Interrupts" > "Receive Interrupt Priority" to
"Priority 15".
"Enable reception error interrupt (ERI2)" is None
selected.
"TEI2, ERI2 priority (Group BLO)" is set to "Level | Set "Interrupts” > "Transmit End Interrupt Priority" to
15 (highest)". "Priority 15".
Set "Interrupts” > "Error Interrupt Priority" to "Priority
15",
12 | Multiple interrupts setting None
All items are deselected.
13 | Callback function setting Set "Interrupts” > "Callback" to "my_rsci_callback".

"Transmission end" is selected.
"Reception end" is selected.
"Reception error" is selected.

Table 7.4 Items and Values of Settings for Porting (3)
Item and Value that Should be Set as g_uart0
No. | Other Settings in the SCI Component Properties
1 | SCI/SCIF Asynchronous Mode None
Work mode: Transmission/Reception
2 | Resource: SCI2 Set "General" > "Channel" to "12". This change is

necessary because the target device and board
differ from those for the source project.

The following shows the properties of g_uart0O after setting of the above values.
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Properties Problems Smart Browser
g_uart0 UART (r_sci_b_uart)
Settings Property Value
| ~ Module g_uart0 UART (r_sci_b_uart)

~ General
Name g_uart0
Channel 12
Data Bits 8bits
Parity None
Stop Bits 1bit

v Baud
Baud Rate 38400
Baud Rate Modulation Disabled
Max Error (%) 5

> Flow Control

v Extra

> RS-485

Clock Source Internal Clock
Start bit detection Low Level
Noise Filter Disable
Receive FIFO Trigger Level Max

v Interrupts
Callback my_rsci_callback
Receive Interrupt Priority Priority 15
Transmit Data Empty Interrupt Priority Priority 15
Transmit End Interrupt Priority Priority 15
Error Interrupt Priority Priority 15

Figure 7-32 Properties of the UART (SCI) Module (r_sci_b_uart)

According to the settings of the callback function and interrupt priority levels, the information on the use of
RSCI12 interrupts is registered as shown below. The names of the interrupt functions contained in the
module are used without change.

ﬁi’ [FSP_example_2] FSP Configuration > = 8
. . 0
Interrupts Configuration Generate Project Content
User Events % | New User Event >
Event ISR
Allocations
Interrupt Event ISR Priority
0 ID:105-6 GROUPAL1 RSCI12 TEI (Transmit end) sci_b_uart_tei_isr Priority 15
1 ID:105-7 GROUPAL1 RSCI12 ERI (Receive error) sci_b_uart_eri_isr Priority 15
128 ID:X RSCI12 RXI (Receive data full) sci_b_uart_mi_isr Priority 15
129 ID:X RSCI12 TXI (Transmit data empty) sci_b_uart_txi_isr Priority 15
Summary | BSP  Clocks Pins Event Links | Linker Sections | Stacks Components

Figure 7-33 Registered UART (SCI) Interrupts on the [Interrupts Configuration] Page
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Execute [Generate Project Content] to generate the definitions of the interrupt functions and output the
declarations of the interrupt functions to vector_data.h. The following screenshot shows vector_data.h after
the interrupt functions have been output with the above configuration.

rx_gen\vector_data.h

[n) vector data.h * = B

1 /* generated vector header file - do not edit */
2 = #ifndef VECTOR_DATA_H

3 #define VECTOR_DATA_H

< - #ifdef __cplusplus

5 extern "C" {

6 #endif

7 /* Number of interrupts allocated */
8 = #ifndef VECTOR_DATA_IRQ_COUNT

9 #define VECTOR_DATA_IRQ_COUNT (4)

1e #endif

11 ISR prototypes */

12 void sci_b_uart_tei_isr(void);

13 void sci_b uart_eri_isr(void);

14 void sci_b uart_rxi_isr(void);

15 void sci_b uart_txi_isr(void);

16

17 /* Vector table allocations */

18 #define VECTOR_NUMBER_RSCI12_TEI ((IRQn_Type) (6 << 8U | 1@5)) /*
19 #define RSCI12_TEI_IRQn ((IRQn_Type) (6 << 8U | 1@5)) /*
20 #define VECTOR_NUMBER_RSCI12_ERI ((IRQn_Type) (7 << 8U | 1@5)) /*
21 #define RSCI12_ERI_IRQn ((IRQn_Type) (7 << 8U | 1@5)) /*
22 #define VECTOR_NUMBER_RSCI12 RXI ((IRQn_Type) 128) /* ID:X RSCI12
23 #define RSCI12_RXI_IRQn ((IRQn_Type) 128) /* ID:X RSCI12
24 #define VECTOR_NUMBER_RSCI12_TXI ((IRQn_Type) 129) /* ID:X RSCI12
ac HArLinA BCrAT19 TVT TDAW f {TDBAW TimmaY 179aY /% THR.V DCFAT19

Figure 7-34 Declarations of the UART (SCI) Interrupt Functions in vector_data.h

The declaration of the callback function is output to hal_data.h.

rx_gen\hal_data.h

[0 hal datah = 8

1 I* generated HAL header file - do not edit */ A
2 - #ifndef HAL_DATA_H_

3 #define HAL_DATA_H_

4 #include <stdint.h>

5 #include "bsp_api.h"

6 #include "common_data.h"™

7 #include "r_sci_b_uart.h"

8 #include "r_uart_api.h"

9

FSP_HEADER
10 /** UART on SCI Instance. */
11 extern const uart_instance_t g_uarte;
12
13 /** Access the UART instance using these structures when calling API functions directly (::p_ap
14 extern sci_b_uart_instance_ctrl_t g_uarte_ctrl;
15 extern const uart_cfg_t g_uarte_cfg;
16 extern const sci_b_uart_extended_cfg_t g_uart@_cfg_extend;
17
18 #tifndef my_rsci_callback
19 void my_rsci_callback(uart_callback_args_t *p_args);
2e #endif
21 Vvoid hal_entry(void),
22 void g_hal_init(void);
23 FSP_FOOTER
24 #endif /* HAL_DATA_H_ */ y
28
< >

Figure 7-35 Declaration of the UART (SCI) Callback Function in hal_data.h
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The bodies of the interrupt functions are defined in the module.

rx\fsp\src\r_sci_b_uart\r_sci_b_uart.c

L€ r_sci_b_uartec X = B8
1508 - #if (SCI_B_UART_CFG_TX_ENABLE) 2
1569
1511 @ * TXI interrupt processing for UART mode. TXI interrupt fires when the data in the data regi
1516 #void sci_b_uart_txi_isr (void)[]

1595

1596 #endif

1597

1598 - #if (SCI_B_UART_CFG_RX_ENABLE)

1599

1601 @ * RXI interrupt processing for UART mode. RXI interrupt happens when data arrives to the dat

1613 +void sci_b_uart_rxi_isr (void)[]

1740

1741 #endif

1742

1743 - #if (SCI_B_UART_CFG_TX_ENABLE)

1744

1746 @ * TEI interrupt processing for UART mode. The TEI interrupt fires after the last byte is tra

1750 #void sci_b_uart_tei_isr (void)[]

1775

1776 #endif

1777

1778 - #if (SCI_B_UART_CFG_RX_ENABLE)

1779

1781 @ * ERI interrupt processing for UART mode. When an ERI interrupt fires, the user callback fun

1784 +void sci_b_uart_eri_isr (void)[]

1834

1835 #endif v
< >

Figure 7-36 Interrupt Functions inr_sci_b_uart.c

For the callback function, however, only the declaration is output, and the user has to create the body of the
callback function.

7.2.5 Adding the Port Settings
The source project uses Config_Port to configure the SCI pins. In the destination project, make settings on
the [Pin Configuration] page so that initialization by the IOPORT module to be called from the startup
processing is used for the pin settings.

Assignment of P52 to RXD2 and P50 to TXD2 in SCI2 was specified in the source project but this port pin
assignment is changed in the destination project.

e ekmT2n_samplesclg X s
-
Pin configuration ! gt
9 Generate Code Generate Heport
Hint : This button B wil assign pin function to the default board pins if a board is selected. Don't Show Again| 36
Hardware Resource + = 1% g%  Pin Function L e
Type filter text type filter text (* = any string, ? = any character All -
W CMTW o Enabled  Function Assignment Fin Number Direction Remarks
v 8{g Serial communications interface O Crs2# # Not assigned # Not assigned None
= SCI0 ] RIs2# 7 Mot assigned 7 Mot assigned  None
w501 M rxD2 7 PS2/RD#RXD2/SMISO2/SSCL2/SSLBI-A f 54 |
W SCI2 O SCK2 ¥ Not assigned F Not assigned  None
W 5CI13 O SMISO2 # Mot assigned ¥ Mot assigned None
W SCl4 ] SMOSI2 # Mot assigned # Notassigned None
we 5CI5 O sS528 # Not assigned # Mot assigned None
w SCI6 [l ssc2 7 Mot assigned # Mot assigned  None
w5017 | SsDA2 ¥ Not assigned # Not assigned  None
w SCI8 D2 7 PSO/ANROEAWRETXDZ/SMOSIZ/SSDAZ/SSIBI-A 7 56 o]
w SCI9 i
< > < >
Pin Function Pin Number
Ovenview Board Clocks | Systern | Components  Pins | Interrupts

Figure 7-37 SCI Pin Configuration on the [Pins] Page
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Pins should be assigned to RXD and TXD under "Pins" in the [Properties] view of g_uart0. Note that if you
select a board when creating the project, peripheral functions and pins may be assigned from the start
based on the board information.

I Properties ><I Problems Smart Browser

g_uart0 UART (r_sci_b_uart)

Settings Property Value

> Baud

> Flow Control

> Extra

> Interrupts

v Pins

CTS012# P113
CTS_RTS012# P112
DEO12 None
RXD012 P115
TXD012 P114

Figure 7-38 "Pins" in the [Properties] View of the UART (SCI) Module (r_sci_b_uart)

Click on the button for pin configuration to switch to the [Pin Configuration] page.

Properties % Problems Smart Browser o
g_uart0 UART (r_sci_b_uvart)
Settings  TOPEY Value

Baud

Flow Cantrol

Extra

Interrupts

v Pine

Cis012e F113

CTS_RTSD12# P112

DED12 MNone

RXDOI2 LD m

THDO12 P114

Figure 7-39 Button for Pin Configuration in the [Properties] View of the UART (SCI) Module
(r_sci_b_uart)
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Pin Configuration

Select Pin Configuration

@ [FSP_example_2] FSP Configuration X = B

()]

Generate Project Content

@ Export to CSV file E Configure Pin Driver Warnings

| EK-RX74M

v ‘ Manage configurations...

@ Generate data:  g_bsp_pin_cfg

Pin Selection = [+ [< laz Pin Configuration 'L’ Cycle Pin Group
Type filter text Name Value Lock Linl
> I Operation Mode Custom I
SCH% . v Input/Output :D:
> Connectivity:S CTS012# v P113 &5 |
v . 1
? 7 Connectivity: CTS_RTSO12# / S5012# 7 P12 FlC)
> Connectivity:S DEO12 None
7 ¥ Connectivity:U RXDO12 / SSCLO12 / SMISOO0T; + P115 i)
> ¥ Connectivity:U
|
> ¥ Connectivity:X
> & DNshunFINF Module name: SCI12
|

lleara: ~Linrtian nin namas

Pin Function| Pin Number‘

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Linker Sections | Stacks | Components

Figure 7-40 SCIl12 Operation Mode Initial Settings on the [Pin Configuration] Page

In EK-RX74M, the Operation Mode is initially set to "Custom," and the RXD and TXD terminals are assigned
to ports that match the board specifications. Change "Operation Mode" to "Asynchronous UART", and the
pins will be assigned to RXD and TXD.

{é}’ [FSP_example_2] FSP Configuration

Pin Configuration

Select Pin Configuration

=]

o

Generate Project Content

E Export to CSV file |E‘ Configure Pin Driver Warnings

‘ EK-RX74M v | Manage configurations... @ Generate data:  g_bsp_pin_cfg
Pin Selection i= [# = 1% Pin Configuration ~} Cycle Pin Group
Type filter text Name Value Lock Link
5 Operation Mode IAsvnchronou_s UART I
SCHZ_ . v Input/Output
> Connect!V!ty.SDH\ CTS012% v P13 & =
7 Connectivity:5PI CTS_RTS012# v P12 5 | @
> Connectivity:SSIE B None
> Connectivity:USB @
RXD012 |~ P115]| i =)
>« Connectivity:USBHS B E
" L _
> Connectivity:XSPI TXD012 v P14 & =)
> « Debug:FINE B None
> Debug:JTAG/SWD
> ExBus:EXBUS/SDRAM
N GraphicPDC Module name:  SCI12
Usage: <Function pin name>

Pin Function | Pin Number‘

Summary | BSP ‘ Clocks ' Pins Interrupts| Event Links‘ Linker Secti0n5| StackS‘ Components|

Figure 7-41 Changing the SCI12 Operation Mode to UART on the [Pin Configuration] Page
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7.2.6 Structure of the Folders and Files in the Project after Porting and the Target for Modification

The following shows the structure of the folders and files in the project after porting and the target file for
modification. hal_entry.c is the target for modification.

Project
rx rx_cfg rx_gen script src DDetﬁ

hal_entry.c

hal_ssc_table.c

hal_warmstart.c

.api_xml

.clangd

.cproject

I

.project

.secure_azone

.secure_rzone

.secure_xml

configuration.xml

rx_cfgtxt

I

Figure 7-42 Structure of the Folders and Files in the Project after Porting
and the Target for Modification

7.2.7 Key Points in Porting
Use the procedure described in section 5.7, Porting the Source Code, to port the processing of the main
function body in main.c and the user processing for the SCI as a callback function to hal_entry.c. The
initialization processing at the time of startup is not ported because it is replaced with the processing

provided by modules.

Refer to section 5.9, Replacing Processing with FSP Module Processing, and replace the processing
created by the Code Generator with the equivalent processing by the FSP.
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7.2.8 Processing after Replacement of the Target File for Modification
The following listing is of the final contents of hal_entry.c after modification.

hal_entry.c (The final results of addition are shown in red.)

#include "hal_data.h"

/* Global used to receive a character from the PC terminal */

uint8_t g_rx char;

/* Global used to transmit a character to the PC terminal */

uint8_t g_tx char;

/* Flag used to control transmission to PC terminal */

volatile uint8_t g_tx flag = false;

/* Flag used locally to detect transmission complete */

volatile uint8_t g_tx done;

FSP_CPP_HEADER
FSP_CPP_FOOTER

* main() is generated by the RX Configuration editor and is used to generate
* threads if an RTOS is used. This function is called by main() when no
* RTOS is used.
*****************************************************************************/
void hal_entry(void)
{

/* TODO: add your own code here */

fsp_err_t err = FSP_SUCCESS;

/* Called the R_SCI_B UART Open to open the transfer instance
with initial configuration. */

err = g_uartO.p_api->open(&g_uartO_ctrl, &g _uartO_cfg);

assert(FSP_SUCCESS == err);

/* Called the R_SCI B UART Read to read data from UART. */
err = g _uartO.p_api->read(&g_uartO_ctrl, &g_rx_char, 1);

assert(FSP_SUCCESS == err);

while (1U)
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{

/* Check the received character */

if (true == g_tx flag)

{
g_tx_flag = false;
/* Transmit the data */
/* Called the R_SCI_B UART Write to write data to UART. */
err = g _uartO.p_api->write(&g_uartO_ctrl, &g tx _char, 1);
assert(FSP_SUCCESS == err);
while (false == g_tx_done)
{
/* Wait */
}
}

#if BSP_PZ SECURE_BUILD
/* Enter non-secure code */
R_BSP_NonSecureEnter();

#endif

}

[ e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

* Function Name: my_rsci_callback

* Description : This is a template for an RSCI Async Mode callback function.

* Arguments > pPArgs -

* pointer to rsci_cb_args_t structure cast to a void. Structure
* contains event and associated data.

* Return Value : none

******************************************************************************/

void my_rsci_callback(uart_callback_args t *p_args)

{
fsp_err_t err = FSP_SUCCESS;

/* Handle the UART event */
switch (p_args->event)
{
/* Received a character */
case UART_EVENT RX_CHAR:
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{

break;

/* Receive complete */
case UART_EVENT RX_COMPLETE:

{
g_tx_char = g_rx_char;
g_tx _flag = true;
/* Called the R_SCIl B UART _Read to read data from UART. */
err = g _uartO.p_api->read(&g_uartO_ctrl, &g_rx_char, 1);
assert(FSP_SUCCESS == err);
break;

¥

/* Transmit complete */
case UART_EVENT_TX_COMPLETE:

{
g_tx _done = true;
break;

}

default:

{

}

7.2.9 Replacement of Processing Created by the Code Generator with Processing by the FSP

Module in this Example of Porting

The following figures compare the processing created by the Code Generator before porting and the

processing by the FSP module after porting and replacement.
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7.2.9.1 Comparison of the Processing for Initializing Modules

Before porting (Code Generatar)

After porting (FSP)

vold R_systeminit|vein]
{
“ Enable writing to registers related to cperating modes, LPC,
SYSTEM, PRACR.WORD = @xASBEU;

CGC and softuare reset *

pin function zontrol regiater: */
HPC.PWPR. B'[T PFESWE = 1U;
wif ﬁs# CFG, tWT\_det Hﬁ]t“’ == @
@l

.
POES.POECAE. LORD
sendif /° 85P_C onTL

ze clocks
R_CGC_Craata(];

sattings *

* gegister group BLE inter B#
R_BSP_: :nt-rrupwralqwsv rur snf LTR mz_rﬂz (bsp_i
= bisabl
woc.pirn. 2

bl
SNSYEH Pl'ﬂ:ll IrmD = BXASDNU;

= E_tx_flag = false;
7 t sottings "
R :l'nurrwt Create(); t B_UART Write to weite dats to UGRT
r = gusrt.p_api-swrite(by vartd_ctrl, g tx_char, 1);
81F BSP_CFG_BOOTLOADER PROJECT == 0 i oA "”f"l- L L& )}
while (false == g_tx_done)
{
* waft *
* Register group BLE interrupt isc1a) } >
R_BSP_InterrupiWrite(85F_ INT_ SJI(_ELE SCI2_TEIZ, (bsp_int_cb_t)r_Config SCIZ_transmitend_interrupt); 1

t_chb_t)r_Config 3CI2_receiveecrror_interrupt);

waid hal_entry{vaid)
{

/* TODO: agd your own code here */
fsp_err_t err = FSP_SUCCESS;

tanca|

contigurs
'qrr- = g_uartd.p api-sopen(ig uarte ctrl, 8g uartd_cfg);
233@rL{FSP_SUCCESS == @rr);

ed the R_SCI_B_UAR ad to read cata from UART, */
err m g_uarth,p_api-yread(lg_uarté_ctrl, &g_ex_char, 1);
a@33ert{FSP_SUCCESS == &rr);

while (1iU)
i

* Check the recelved character *
if (true == g_tx_flag)

#if BSP_PZ_SECURE_BUILD
/* Enter non-secure code
R_BSP_MonSecureEnter();
fendif
)

o

Figure 7-43

7.2.9.2 Comparison of the Main Processing

Initialization Processing

Before porting (Code Generator)

After porting (FSP)

void main(void)

/* Set up SCI2 receive buffer */
R_Config_SCI2 Serial Receive((uint8_t *)&g_rx_char,

/* Enable SCI2 at.
R_Conf; Is

w7

void hal_entry(void)
{

/= : add your own code hare */
fsp_err_t err = FSP_SUCCESS;

/* Called the R_SCI_B_UART_Open to open the transfer instance
with initial configuration. */

while (10)
{

/* Check
if (true

the received character */
== g_tx_flag)

err = g_uart@.p_api- >amn(&§_uarta ctrl, &g_uarté_cfg);
assert(FSP SUCCESS == err);

/% Called the R_SCI_B_UART_Read to read data from LART

g_tx_flag = false;

* Transmit pha—das

while (false == g_tx_done)
{

if (MD_OK ==|R Config SCI2 Serial Send((uint8 t *)&g tx char, 1
{

err = g_uartd.p_api->read(3g_uartd_ctrl, &g_rx_char, 1);
assert(FSP_SUCCESS == err);

while (1U)
{

/* Check the received character */
if (true == g_tx_flag)

{

flag =

Bt false;

* Transmit the data */

/* Called the R_SCI_B_UART Write to write data to UART, */
err = g_uarte.p_api->write(8g_uarte_ctrl, &g tx_char, 1);
assert(FSP_SUCCESS == err);

while (false == g_tx_done)

/* wait */

?

#if BSP_PZ_SECURE_BUILD
/* Enter non-secure code */
R_BSP_NonSecureEnter();
#endif
¥

Figure 7-44

Main Processing
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7.2.9.3 Comparison of the Callback Functions

Before porting (Code Generator) After porting (FSP)
static void r_Config_SCI2_callback_transmitend(void) void my_rsci_callback(uart_callback_args_t *p_args)
{ {
/* Start user code for r_Config_SCI2_callback_transmitend. Do not edit comment generated here */ fsp_err_t err = FSP_SUCCESS;
_tx_done = true;
/* End user code. Do not edit comment generated here */
}
{
* Re ed a character *
static void r_Config_SCI2_callback_receiveend(void) case UART_EVENT_RX_CHAR:
/* Start user code for r_Config_SCI2_callback_receiveend. Do not edit comment generated here */ break;
_tx_char = g_rx_char;
g_tx_flag = true;
* Receive complete *
/* Set up SCI2 receive buffer */ case UART_EVENT_RX_COMPLETE:
R_Config_SCI2_Serial_Receive((uint&_t *)&g_rx_char, 1); {
/* End user code. Do not edit comment generated here */ E_tx_char = g_rx_char;
¥ E_tx_flag = true;
—
* Called the R_SCI_B_UART Read to read data from UART. */
err = g uart®.p_api->read{&g_vart®_ctrl, &g_rx_char, 1);
assert{FSP_SUCCESS == err);
break;
}
* Transmit complete */
case UART_EVENT_TX_COMPLETE:
{
E_tx_done = true;
break;
)]
default:
{
}

Figure 7-45 Callback Functions
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8. Examples of Porting Projects Created without Using the Smart Configurator to FSP
Projects
This chapter takes two sample programs that are created without using the Smart Configurator based on

the Initial Settings Example application note as examples and describes the methods of porting them to
FSP projects.

8.1 Example of Porting a Sample Program that Does Not Use Interrupt Functions

The following describes the procedure for porting a sample program that does not use interrupt functions
(hereafter called the source project) to an FSP project.

8.1.1 Structure of the Folders and Files in the Source Project and the Targets for Porting
The following shows the structure of the folders and files in the source project and the target files for porting.

main.c, led_define.h, and led_control.c are the targets for porting.

Project

r01an4970

generate
_src

}T l

led_define.h

led_control.c

Figure 8-1 Structure of the Folders and Files in the Source Project and the Targets for Porting

8.1.2 Overview of the Processing in the Source Project
The following listing is of main.c.

src\main.c

#include <stdint.h>

#include "'led_define.h"

static void led_blinking(void);

int main(void)

{
/* —-——- Stopping the peripherals which start operations ---- */
R_INIT_StopModule();
/* ———- Initialization of the non-existent ports ---- */
R_INIT_Port_Initialize();
/* —-——— Initialization of the clock ---- */
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R_INIT_Clock(Q);

/* ———— Initialization of the ROM Cache ---- */

R_INIT_ROM_Cache();

/* Initialize for application */

led_port_init();

while(1)
{

// TODO: add application code here

led_blinking(Q);

return 0O;

/**************************************************************************

* Function Name: led_blinking
* Description
* Arguments > none

* Return Value : none

- Blink the User LED.

**************************************************************************/

static void led_blinking(void)
{
uint32_t volatile i;

led_output(LED_ON);

/* wait */

for(i = 0; i <= 10000000; i++)

{

led output(LED OFF);

/* wait */

for(i = 0; i <= 10000000; i++)

{
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}

src\led_define.h

#iftndef LED_DEFINE_H_
#define LED_DEFINE_H_

/**************************************************************************

Macro definitions

**************************************************************************/

#define LED_ON oV
#define LED_OFF (¢1Y))

/**************************************************************************

Functions Prototypes

extern void led _port_init(void);

extern void led_output(uint8_t level);

#endif /* LED_DEFINE_H_ */

led_control.c

Includes <System Includes> , "Project Includes”

**************************************************************************/

#include <stdint.h>
#include "i1odefine.h"

#include "led _define.h"

/**************************************************************************

Macro definitions

**************************************************************************/

#define PORT_OUTPUT 1)
#define USER_LED (PORT4.PODR.BIT.BO)

/**************************************************************************

Exported global variables and functions (to be accessed by other files)

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn /

void led _port_init(void);

void led_output(uint8_t level);
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/**************************************************************************

* Function Name: led port init

* Description : Initialize the User LED port.
* Arguments > none

* Return Value : none

**************************************************************************/

void led _port_init(void)

{
/* initialize port */
USER_LED = LED_OFF;
PORT4.PDR.BIT.BO = PORT_OUTPUT;
PORT4.PMR.BIT.BO = 0U;

}

/**************************************************************************

* Function Name: led_output

* Description : Turns the User LED on or off.
* Arguments : level : output level

* Return Value : none

**************************************************************************/

void led_output(uint8_t level)

{
USER_LED = level;

The program in the source project causes an LED to blink.

8.1.3 Creating the Destination Project for Porting

Use the procedure described in Chapter 5, Steps in Porting a Pre-FSP Project to an FSP Project, to create
the destination project for porting. The new FSP project created with reference to the text from section 5.1,
Creating a New FSP Project to section 5.4, Porting Modules, is used as the base project.

8.1.4 Structure of the Folders and Files in the Project after Porting and the Targets for
Modification

The following shows the structure of the folders and files in the project after porting and the target files for
modification. hal_entry.c and led_control.c are the targets for modification.
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Project
p— ] ]
-
rx rx_cfg rx_gen script src Debug

hal_entry.c

v

II

.project

.secure_azone

hal_ssc_table.c ‘
hal_warmstart.c ‘

.secure_rzone

led_define.h ‘

.secure_xml

led_control.c ‘

configuration.xml

T 2 2 2 2

iodefine.h ‘

rx_cfgtxt

Figure 8-2 Structure of the Folders and Files in the Project after Porting
and the Targets for Modification

8.1.5 Key Points in Porting

Use the procedure described in section 5.7, Porting the Source Code, to port the processing of the main
function body and related processing in main.c to hal_entry.c. The processing in the main function provided
in the Initial Settings Example application note contains some initialization functions, such as
R_INIT_Clock() for initializing the clocks. However, in an FSP project, the initialization processing including
clock configuration is completed before execution reaches the main function. If the initialization functions
including R_INIT_Clock() are executed in this situation, the related settings will conflict with the clock
settings made by the FSP project, so do not port the main processing provided in the Initial Settings
Example application note. led_define.h and led_control.c also require porting. Some of the definitions in
led_control.c use definitions provided by iodefine.h, so add iodefine.h by following the procedure described
in section 5.8, Adding iodefine.h. PORT40 is used in the source project but change it to PORTFO06 in the
destination project because the target device differs between the source and destination projects.

Refer to section 5.9, Replacing Processing with FSP Module Processing, and replace the processing of the
source project with the equivalent processing by the FSP.

8.1.6 Processing after Replacement of the Target Files for Modification
The following listing is of the final contents of hal_entry.c and led_control.c after modification.

hal_entry.c (The final results of addition are shown in red.)

#include "hal_data.h"

#include "led_define.h"

FSP_CPP_HEADER
FSP_CPP_FOOTER

static void led_blinking(void);
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* main() is generated by the RX Configuration editor and is used to generate

* threads if an RTOS is used.
* RTOS is used.

This function is called by main() when no

*hhKxxk

void hal_entry(void)

{
/* TODO: add your own code here */
/* Initialize for application */
led_port_init();

while(l)

{
// TODO: add application code here
led_blinking();

#if BSP_PZ_SECURE_BUILD
/* Enter non-secure code */
R_BSP_NonSecureEnter();
#endif

}

*hkxhk

* Function Name: led_blinking
* Description : Blink the User LED.
* Arguments > none

* Return Value : none

L R e R e S R e e e S e e

static void led_blinking(void)
{

uint32_t volatile i;
led_output(LED_ON);
/* wait */

for(i = 0; 1 <= 10000000; i++)
{

led_output(LED_OFF);
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/* wait */

for(i = 0; 1 <= 10000000; i++)
{

b

led_control.c (The final results of modification are shown in red.)

Includes <System Includes> , "Project Includes”

#include <stdint.h>
#include "i1odefine.h"

#include "led _define.h"

Macro definitions

**************************************************************************/

#define PORT_OUTPUT 1)
#define USER_LED (PORTF.PODR.BIT.PODRO6)

/**************************************************************************

Exported global variables and functions (to be accessed by other Ffiles)

void led _port_init(void);
void led output(uint8 t level);

/**************************************************************************

* Function Name: led port_init

* Description : Initialize the User LED port.
* Arguments > none

* Return Value : none

**************************************************************************/

void led _port_init(void)

{
/* initialize port */
USER_LED = LED_OFF;
PORTF.PDR.BIT.PDRO6 = PORT_OUTPUT;
PFS_.PFO6PFS.BIT.PMR = 0U;
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}

* Function Name: led output
* Description : Turns the User LED on or off.
* Arguments : level : output level

* Return Value : none

nnnnnnnnnnnnnnnnnnnnnnnnnnn /
void led output(uint8 t level)
{
USER_LED = level;
}

8.2 Example of Porting a Sample Program Using Interrupt Functions

The following describes the procedure for porting a sample program that uses interrupt functions (hereafter
called the source project) to an FSP project.

8.2.1 Structure of the Folders and Files in the Source Project and the Targets for Porting
The following shows the structure of the folders and files in the source project and the target files for porting.

main.c, led_define.h, led_control.c, cmt_define.h, and cmt_control.c are the targets for porting.

Project

r01an4970

generate
_sIc

Src

l }T

main.c

I

led_define.h
led_control.c

cmt_define.h

cmt_control.c

Figure 8-3 Structure of the Folders and Files in the Source Project and the Targets for Porting

8.2.2 Overview of the Processing in the Source Project
The following listing is of main.c.

src\main.c

#include <stdint._h>
#include "'led_define.h"

#include "‘cmt_define.h"
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int main(void)

{
/* -——- Stopping the peripherals which start operations ---- */
R_INIT_StopModule();

/* ———- Initialization of the non-existent ports ---- */
R_INIT_Port_Initialize();

/* ———- Initialization of the clock ---- */
R_INIT_Clock(Q);

/* ———- Initialization of the ROM Cache ---- */
R_INIT_ROM_Cache();

/* Initialize for application */
led _port_init(Q);
cmt_initialize();

cmt_start(Q);

while(l)

{
// TODO: add application code here

return O;

led_define.h

#ifndef LED_DEFINE_H_
#define LED_DEFINE_H_

/**************************************************************************

Macro definitions

#define LED_ON o)
#define LED OFF v

/**************************************************************************

Functions Prototypes

RO1AN7455EJ0100 Rev.1.00 Page 169 of 188




RX Family Guide for Migration to RX FSP

**************************************************************************/

extern void led_port_init(void);
extern void led output(uint8_t level);

extern void led_output_inversion(void);

#endif /* LED _DEFINE_H_ */

led_control.c

/**************************************************************************

Includes <System Includes> , "Project Includes”

#include <stdint.h>
#include "i1odefine.h"

#include "'led_define.h"

Macro definitions

**************************************************************************/

#define PORT_OUTPUT 1)
#define USER_LED (PORT4.PODR.BIT.BO)
/ nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Exported global variables and functions (to be accessed by other Ffiles)
**************************************************************************/
void led _port_init(void);

void led output(uint8 t level);

void led output_inversion(void);

/**************************************************************************

* Function Name: led port_init

* Description : Initialize the User LED port.
* Arguments > none

* Return Value : none

**************************************************************************/

void led _port_init(void)

{
/* initialize port */
USER_LED = LED_OFF;
PORT4.PDR.BIT.BO = PORT_OUTPUT;
PORT4.PMR.BIT.BO = 0U;
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}

* Function Name: led output
* Description : Turns the User LED on or off.
* Arguments : level : output level

* Return Value : none

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn /
void led output(uint8 t level)
{

USER_LED = level;
}
e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
* Function Name: led_output_inversion
* Description : Inverting the LED output.
* Arguments > none
* Return Value : none
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn /
void led _output_inversion(void)
{

iT(USER_LED == LED_OFF)

{

led_output(LED ON);

}

else

{

led_output(LED OFF);

}

}
cmt_define.h

#iftndef CMT_DEFINE_H_
#define CMT_DEFINE_H_

Functions Prototypes
**************************************************************************/
extern void cmt_initialize(void);

extern void cmt_start(void);
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extern void cmt_cb_isr(void);

#endif /* CMT_DEFINE_H_ */

cmt_control.c

Includes <System Includes> , "Project Includes"

******************************************************************************/

#include <stdint.h>
#include "iodefine.h"

#include "led _define.h"

/**************************************************************************

Exported global variables and functions (to be accessed by other files)

void cmt_initialize(void);
void cmt_start(void);

void cmt_cb_isr(void);

* Function Name: cmt_initialize
* Description : Initialize the cmt.
* Arguments > none

* Return Value : none

void cmt_initialize(void)

{
/* initialize cmt */
/*** Peripheral module settings ***/
SYSTEM.PRCR.WORD = OxA502U;
SYSTEM.MSTPCRA.BIT.MSTPA15 = 0OU;
SYSTEM.PRCR.WORD = OxA500U;

IR(CMTO,CMIO) = OU;
IPR(CMTO,CMIO) = OXOFU;

/* The CMT interrupt interval is set to 0.5 seconds(2 Hz). */
CMTO.CMCR.WORD = 0x0043U; /* PCLKB:60MHz/512 = 117.1875kHz */
CMTO.CMCOR = 58593U - 1U;
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/**************************************************************************

* Function Name: cmt_start

* Description : Start counting CMT.
* Arguments > none

* Return Value : none

**************************************************************************/

void cmt_start(void)

{
CMT.CMSTRO.BIT.STRO = 1U;
IEN(CMTO,CMI0) = 1U;
}
/ nnnnnnnnnnnnnnnnnnnnnnnnnnnn

* Function Name: cmt_cb_isr
* Description : Callback for CMT interrupt.
* Arguments > none

* Return Value : none

nnnnnnnnnnnnnnnnnnnnnnnnnnnnn /
void cmt_cb_isr(void)
{
led_output_inversion();
}

inthandler.c

#include "interrupt_handlers.h"

#include "cmt_define.h"

// CMTO CMIO
void INT_Excep_CMTO_CMIO(void)
{

cmt_cb_isr();

The program in the source project uses the CMT to cause an LED to blink at a frequency of 2 Hz.

8.2.3 Creating the Destination Project for Porting
Use the procedure described in Chapter 5, Steps in Porting a Pre-FSP Project to an FSP Project, to create
the destination project for porting. The new FSP project created with reference to the text from section 5.1,
Creating a New FSP Project to section 5.4, Porting Modules, is used as the base project.
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8.2.4 Adding the Interrupt Configuration

The source project uses the CMT interrupt in making the LED periodical blink. In the destination project,
refer to section 5.5.2, Interrupt Configuration through Direct Addition, and configure the CMT interrupt on
the [Interrupts Configuration] page.

Select [CMTO] from [New User Event] on the [Interrupts Configuration] page.

¥ [FSP example 2] FSP Confiquration X BUS »
2 : >
Interrupts Configuration 3 i AR il PinFunc.. ~ | g
Generate P CANFD »
NFDGO »
User Events % | New User Event » CANID
M >
Event ISR
il I CMT > " CMI0 > " 10:28 CMT0 CMI ([Compare match |
CMTW > M1 > ==
DMAC ; MR B PEE~ —@
DOC ¥ CMT3 ¥ -
rves e L1
DPFPU > = = = r = o=
DSMIF » - = i
Allocations ELC 3 : = L5
Interrupt  Event ISR Priarity ESC ¥ - - -
ETHER > —— s
EXDMAC s L=l
oy ’ o 44
GPTP 3 et L L L1 1] =
Ll LLlL] =
Lal] »
Summary BSP Clocks Pins Interrupts Event Links Linker Sections Stacks Components IOPORT ¥

Figure 8-4 Selecting the CMTO Interrupt Source on the [Interrupts Configuration] Page

Enter the name of the interrupt function. In this example, the name is set to "cmt0_isr". Click on the [OK]
button.

- —

&) New User Event X |

[

Enter the name of the ISR for the new user event: I
IcmtOjsr I i

[ [
[

|

Concdl |

4

Figure 8-5 Entering the Name of the CMTO Interrupt Function on the [Interrupts Configuration] Page

The information on the CMTO interrupt will be registered.
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‘;EE [FSP_example_2] FSP Configuration < = O

o

Interrupts Configuration Generate Project Content

User Events & | New User Event > =
Event ISR
1D:28 CMTO CMI (Compare match) cmt0 isr

Allocations
Interrupt Event ISR Priority
28 ID:28 CMTO CMI (Compare match) cmt0_isr

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Linker Sections | Stacks | Components

Figure 8-6 CMTO Interrupt Added to the [Interrupts Configuration] Page

After checking the registered interrupt, execute [Generate Project Content]. The declaration of the CMTO
interrupt function will be generated.

*:E'r‘ [FSP_example_2] FSP Configuration = B

o

Generate Project Content

Interrupts Configuration

User Events % | New User Event > &
Event ISR
ID:28 CMTO CMI (Compare match) cmt0_isr

Allocations
Interrupt Event ISR Priority
28 ID:28 CMTO CMI (Compare match) cmt0 isr

Summary | BSP Clocks | Pins  Interrupts | Event Links | Linker Sections | Stacks| Components

Figure 8-7 Generating the CMTO Interrupt on the [Interrupts Configuration] Page
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EI vector_data.h X

/* generated vector header file - do not edit */

= #ifndef VECTOR_DATA_H
#define VECTOR_DATA_H

- #ifdef _ cplusplus
extern "C" {
#endif

/* Number of interrupts allocated */
= #ifndef VECTOR_DATA_IRQ_COUNT
#define VECTOR_DATA_IRQ COUNT (1)

#endif

/* ISR prototypes */
void cmt@_isr(void);

/* Vector table allocations */
#define VECTOR_NUMBER_CMT@_CMI ((IRQn_Type) 28) /* ID:28 CMT®

#define CMT@_CMI_IRQn

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
<

= B

~

((IRQn_Type) 28) /* ID:28 CMT@

BSP_CFG_SELECTABLE_IRQ_CONFIGURATION_ENTRY_NUM
BSP_CFG_SELECTABLE_IRQ_BX_CONFIGURATION_ENTRY_START (
BSP_CFG_SELECTABLE_IRQ_BX_CONFIGURATION_ENTRY_NUM
BSP_CFG_SELECTABLE_IRQ_B_CONFIGURATION_ENTRY_START (
BSP_CFG_SELECTABLE_IRQ_B_CONFIGURATION_ENTRY_NUM
BSP_CFG_SELECTABLE_IRQ_A_CONFIGURATION_ENTRY_START (
BSP_CFG_SELECTABLE_IRQ_A_CONFIGURATION_ENTRY_NUM
BSP_CFG_SELECTABLE_IRQ_SLIXR_CONFIGURATION_ENTRY_STAR

BSP_CFG_SELECTABLE_IRQ_SLIXR_CONFIGURATION_ENTRY_NUM

BSP_CFG_SELECTABLE_IRQ_SLIR_CONFIGURATION_ENTRY_START “

(eu

>

Figure 8-8 Declaration of the CMTO Interrupt Function in vector_data.h

Only the declaration of the interrupt function is generated, and the user has to add the definition (body) of

the interrupt function later.

8.2.5 Structure of the Folders and Files in the Project after Porting and the Targets for
Modification

The following shows the structure of the folders and files in the project after porting and the target files for
modification. hal_entry.c, led_control.c, and cmt_control.c are the targets for modification.

Project

rx_cfg

e

|

! I

rx_gen

script

Debug

src

hal_entry.c

hal_ssc_table.c

hal_warmstart.c

led_define.h

led_control.c

cmt_define.h

cmt_control.c

iodefine.h

T TR T T T T

.api_xml
.clangd
.cproject
.project
.secure_azone
.secure_rzone
.secure_xml

configuration.xml

rx_cfgtxt

Figure 8-9 Structure of the Folders and Files in the Project after Porting
and the Targets for Modification
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8.2.6 Key Points in Porting

Use the procedure described in section 5.7, Porting the Source Code, to port the processing of the main
function body in main.c to hal_entry.c. The processing in the main function provided in the Initial Settings
Example application note contains some initialization functions, such as R_INIT_Clock() for initializing the
clocks. However, in an FSP project, the initialization processing, including clock configuration, is completed
before execution reaches the main function. If the initialization functions, including R_INIT_Clock(), are
executed in this situation, the related settings will conflict with the clock settings made by the FSP project,
so do not port the main processing provided in the Initial Settings Example application note.

Add the CMT interrupt function to hal_entry.c.

led_define.h, led_control.c, cmt_define.h, and cmt_control.c also require porting. Some of the definitions in
led_control.c and cmt_control.c use definitions provided by iodefine.h, so add iodefine.h by following the
procedure described in section 5.8, Adding iodefine.h. PORT40 is used in the source project but change it
to PORTFO06 in the destination project because the target device differs between the source and destination
projects.

Refer to section 5.9, Replacing Processing with FSP Module Processing, and replace the processing of the
source project with the equivalent processing by the FSP.

8.2.7 Processing after Replacement of the Target Files for Modification
The following listing is of the final contents of hal_entry.c, led_control.c, and cmt_control.c after modification.

hal_entry.c (The final results of addition are shown in red.)

#include "hal_data.h"
#include ""led_define.h"

#include "‘cmt_define.h"

FSP_CPP_HEADER
FSP_CPP_FOOTER

* main() is generated by the RX Configuration editor and is used to generate
* threads if an RTOS is used. This function is called by main() when no
* RTOS is used.

*****************************************************************************/

void hal_entry(void)

{
/* TODO: add your own code here */
/* Initialize for application */
led _port_init(Q);
cmt_initialize();

cmt_start();

while(l)

{
// TODO: add application code here
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}

#if BSP_PZ SECURE_BUILD
/* Enter non-secure code */
R_BSP_NonSecureEnter();

#endif

}

[T e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
* Function Name: cmtO_isr

* Description : Interrupt function for cmtO.

* Arguments > none

* Return Value : none

nnnnnnnnnnnnnnnnnnnnnnn /
void cmtO_isr(void)
{
cmt_cb_isr();
¥

led_control.c (The final results of modification are shown in red.)

Includes <System Includes> , "Project Includes”

**************************************************************************/

#include <stdint.h>
#include "iodefine.h"

#include "led _define.h"

/**************************************************************************

Macro definitions

#define PORT_OUTPUT 1)
#define USER_LED (PORTF.PODR.BIT.PODRO6)

/**************************************************************************

Exported global variables and functions (to be accessed by other files)

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn /

void led _port_init(void);

void led_output(uint8_t level);

void led_output_inversion(uint8 t level);
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/**************************************************************************

* Function Name: led_port_init

* Description : Initialize the User LED port.
* Arguments > none

* Return Value : none

**************************************************************************/

void led_port_init(void)

{
/* initialize port */
USER_LED = LED_OFF;
PORTF.PDR.BIT.PDRO6 = PORT_OUTPUT;
PFS.PFO6PFS_BIT.PMR = 0U;
}
[ e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
* Function Name: led_output
* Description : Turns the User LED on or off.
* Arguments : level : output level

* Return Value : none

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn /
void led_output(uint8_t level)
{
USER_LED = level;
}

/******************************************************************************

* Function Name: led_output_inversion

* Description : Inverting the LED output.
* Arguments > none

* Return Value : none

******************************************************************************/

void led_output_inversion(void)

{
if(USER_LED == LED_OFF)
{
led_output(LED_ON);
}
else
{
led_output(LED OFF);
}
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}

cmt_control.c (The final results of modification are shown in red.)

/******************************************************************************

Includes <System Includes> , "Project Includes”

#include <stdint.h>
#include "i1odefine.h"
#include ""led_define.h"

Exported global variables and functions (to be accessed by other files)
**************************************************************************/
void cmt_initialize(void);

void cmt_start(void);

void cmt_cb_isr(void);

/**************************************************************************

* Function Name: cmt_initialize

* Description : Initialize the cmt.

* Arguments > none

* Return Value : none

e e e e e e e e e e e e e e e ke e ke e ke e e e e ke e ke e ke e e e e ke e ke ke ke e ke e ke e ke e ke ke e ke ks ke ke ke ke ke ok ke ok ke ok ek

void cmt_initialize(void)

{
/* initialize cmt */
/*** Peripheral module settings ***/
SYSC_NS.PRCR_NS.WORD = 0xA502U;
MSTPREG .MSTPCRF.BIT_MSTPF15 = 0OU;
SYSC_NS.PRCR_NS.WORD = 0xA500U;

IR(CMTO,CMIO) = OU;
IPR(CMTO,CMI10) = OXOFU;

/* The CMT interrupt interval is set to 0.5 seconds(2 Hz). */
CMTO.CMCR.WORD = 0x0043U; /* PCLKB:60MHz/512 = 117.1875kHz */
CMTO.CMCOR = 58593U - 1U;

* Function Name: cmt_start
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* Description : Start counting CMT.
* Arguments > none

* Return Value : none

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn /
void cmt_start(void)
{
CMT.CMSTRO.BIT.STRO = 1U;
IEN(CMTO,CMI10) = 1U;
}

/**************************************************************************

* Function Name: cmt_cb _isr

* Description : Callback for CMT interrupt.
* Arguments > none

* Return Value : none

**************************************************************************/

void cmt_cb_isr(void)

{
led_output_inversion();
}
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9. Notes on Porting to an FSP Project

This chapter provides notes on porting a source project created by using the RX Smart Configurator or FIT
software modules, or a source project created without using these Renesas software products, to a
destination project handled by using the newer FSP.

9.1 Addition and Conflicts of a BSP
A BSP is automatically added to an FSP project as the base of the project when the project is created.

The BSP contains the startup processing, which is to be executed after release from the reset state. In
porting to an FSP project, it is assumed that the functions provided by the FSP project, such as the startup
processing, interrupt processing, and pin configuration, are used. Accordingly, if the startup processing or
interrupt processing in the source project is ported without change, this processing will be in conflict with the
BSP processing, resulting in incorrect operation.

9.2 Differences between and Conflicts with the I/O Register Definition Files

The I/O registers in an existing project are only defined in iodefine.h. However, the 1/O registers in an FSP
project are defined in a series of header files under renesas.h (see Figure 2-32, Structure of the Files in the
bsp Folder).

Regarding the processing for access to I/O registers in an FSP project, reference to renesas.h contained in
the BSP of the FSP project is recommended in most cases.

As the 1/O register definitions differ between iodefine.h and renesas.h, the code for access to I/O registers
also differ in the way shown in the code below.

Sample code for register access with reference to iodefine.h

CMT .CMSTRO.WORD = 0Ox0001;
WDT.WDTRR = 0Ox00;

Sample code for register access with reference to renesas.h

R_CMT->UNT->CMSTRO = 0x0000;
R_WDT->WDTRR = 0Ox00;

Another method of porting the processing for access to I/O registers that involves the use of iodefine.h from
an existing project to an FSP project is to add iodefine.h to the FSP project. In this case, the FSP project
after porting holds two files of definitions: the existing 1/O register definition file (iodefine.h) and the 1/0
register definition file (renesas.h) for the FSP project.

Even if the definitions in both files are used together in a project, they will not conflict because of the
difference of definitions between iodefine.h and renesas.h. The following shows excerpts of definitions from
iodefine.h, renesas.h, and the header files related to renesas.h.

Definitions in iodefine.h

(Omitted)
#define CMT (*(volatile struct st _cmt __evenaccess *)0x88000)
#define CMTO (*(volatile struct st _cmtO __evenaccess *)0x88002)
(Omitted)
#define WDT (*(volatile struct st wdt __evenaccess *)0x88020)
(Omitted)

typedef struct st_cmt {
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union {
unsigned short WORD;
struct {
unsigned short :14;
unsigned short STR1:1;
unsigned short STRO:1;
} BIT;
} CMSTRO;
char wkO[14];
union {
unsigned short WORD;
struct {
unsigned short :14;
unsigned short STR3:1;
unsigned short STR2:1;
} BIT;
} CMSTR1;
} st _cmt_t;
(Omitted)
typedef struct st wdt {
unsigned char WDTRR;
char wkO[1];
union {
unsigned short WORD;
struct {
unsigned short :2;
unsigned short RPSS:2;
unsigned short :2;
unsigned short RPES:2;
unsigned short CKS:4;
unsigned short :2;
unsigned short TOPS:2;
} BIT;
} WDTCR;
union {
unsigned short WORD;
struct {
unsigned short REFEF:1;
unsigned short UNDFF:1;
unsigned short CNTVAL:14;
} BIT;
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¥ WDTSR;
union {
unsigned char BYTE;
struct {
unsigned char RSTIRQS:1;
unsigned char :7;
} BIT;
} WDTRCR;
} st wdt_t;
(Omitted)

Definitions in renesas.h

(Omitted)
#if BSP_MCU_GROUP_RX74M
#include "R5K574M._.h""
#elif BSP_MCU_GROUP_RX74N
#include "R5K574N_h""
#else
#i1f _ has_include("'renesas_internal.h')
#include "renesas_internal.h"
#else
#warning "Unsupported MCU"
#endif
#endif
(Omitted)

Definitions in R5F574M.h

(Omitted)

#include "R5F574M/r_cmt_reg.h"

(Omitted)

#include "R5F574M/r_wdt_reg.h"

(Omitted)

#define R_CMT_BASE (0x87826000UL + BASE_NS_OFFSET)
(Omitted)

#define R_WDT_BASE (0x87802600UL + BASE_NS_ OFFSET)
(Omitted)

#define R_CMT ((R_CMT_Type *) R_CMT_BASE)

(Omitted)
#define R_WDT ((R_WDT_Type *) R_WDT_BASE)

(Omitted)
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Definitions in r_cmt_reg.h

(Omitted)
typedef struct
{
union
{
__IOM uintl6_t CMSTRO; /*1< (@ 0x00000000) Compare Match Timer
Start Register */
struct
{
#i1Tf defined(__BIG) && defined(_ _GNUC_ )
uintle_t 14,
__IOM uintl6_t STR1 : 1; /*I< [1..1] Count Start 0 */
__IOM uintl6_t STRO : 1; /*I< [0..0] Count Start 1 */
#else
__IOM uintl6_t STRO : 1; /*I< [0..0] Count Start 1 */
__IOM uintl6_t STR1 : 1; /*I< [1..1] Count Start 0 */
uintlé t : 14;
#endif
} CMSTRO_b;
}:
_ IOM R_CMT_UNT_CM_Type CM[2]; /*1< (@ 0x00000002) 2 Timer Start Register
Pairs */
__IM uintl6_t RESERVED;
} R_CMT_UNT_Type; /*1< Size = 16 (0x10) */
(Omitted)
Definitions in r_wdt_reg.h
(Omitted)
typedef struct /*1< (@0x87802600) R_WDT Structure */
{
union
{

__IOM uint8_t WDTRR; /*I< (@ OxO00000000) WDT Refresh Register */

struct
{

__IOM uint8_t WDTRR : 8;
} WDTRR_b;
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¥

__IM uint8_t RESERVED;
(Omitted)

union

{
__I10M uint8_t WDTRCR; /*1< (@ 0x00000006) WDT Reset Control */

struct
{
#i1T defined(__BIG) && defined(_ _GNUC_ )
__IOM uint8 _t RSTIRQS : 1; /*I< [7..7] Reset Interrupt Request Select */

uint8_t R e
#else
uint8_t 17
__IOM uint8 _t RSTIRQS : 1; /*I< [7..7] Reset Interrupt Request Select */
#endif
} WDTRCR_b;
}:

__IM uint8 t RESERVED1;
__IM uintl6_t RESERVED2;
} R_WDT_Type; /*1< Size = 10 (Oxa) */
(Omitted)

9.3 Porting to a Device that Does Not Provide the Same Peripheral Functions as the
Source Device

If the target RX device of the destination project does not provide the same peripheral functions as those of
the target device of the source project, replacing the device drivers is clearly not possible. In such cases, a
new program has to be developed for the RX device of the destination project.
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10. Reference Documents

¢ RX Flexible Software Package Documentation

e Firmware Integration Technology User's Manual (RO1AN1833)

e RX Family CMT Module Using Firmware Integration Technology (RO1AN1856)

e RX Family RSCI Module Using Firmware Integration Technology (RO1AN5759)

e Smart Configurator User's Manual: RX API Reference (R20UT4360)

e RX72N Group Initial Settings Example Application Note (RO1AN4970)
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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 1/0
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 Vin (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 Vi. (Max.) and V4 (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.
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(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 Quiality": 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/.

© 2025 Renesas Electronics Corporation. All rights reserved.
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