RE N ESAS Application Note

Renesas RZ Family

Migrating Projects to RZ FSP v4.x.x

Introduction
This application note describes how to migrate projects that use the legacy RZ/A, RZ/G, RZ/N, RZ/T, and
RZ/V Flexible Software Packages (FSPs) to the new unified RZ FSP v4.x.x.

The new unified RZ FSP consolidates all previous family-specific FSPs into a single package, providing a
consistent development experience across all RZ product series. This integration simplifies project
maintenance and improves development efficiency by eliminating differences between the individual FSPs of
each RZ series. While the legacy RZ/A, RZ/G, RZ/N, RZ/T, and RZ/V FSPs will continue to be supported
until the end of 2026, future feature enhancements and bug fixes will be provided exclusively through the
unified RZ FSP. Therefore, it is strongly recommended to migrate existing projects to RZ FSP v4.x.x.

Prerequisites and Intended Audience
Prerequisites
e Basic understanding of Renesas Flexible Software Package (FSP).
e Prior experience working with Example Project (EP) using FSP (e.g., configuring stacks and drivers).
e Prior experience working with Integrated Development Environment such as e? studio.
Intended Audience
e Embedded Software Engineers or Firmware Developers working with Renesas MCU/MPU.
e System Integrators migrating projects to the RZ FSP.
¢ Individuals with intermediate or higher experience in FSP and EP configuration.
Required Resources
The following resources are referenced throughout this application note.
Development Tools and Software
e 2 studio version: 2025-12.
o Flexible Software Package (FSP) for Renesas RZ MPU Family v4.0.0.

Target Devices
Below are the Renesas MPU products to which the information within this document is applicable:
e RZ/A series: RZ/A3UL, RZ/A3M
o RZ/G series: RZ/G2L, RZ/G2LC, RZ/G2UL, RZ/G3E, RZ/G3S
e RZ/N series: RZ/IN2L, RZ/N2H
e RZ/T series: RZ/T2L, RZ/T2M, RZ/T2ME, RZ/T2H
e RZ/V series: RZ/V2L, RZ/V2N, RZ/V2H
Supported Kit
RZ/A series
* RZ/A3UL Evaluation Board Kit QSPI Edition.
* RZ/A3UL Evaluation Board Kit OCTAL-SPI Edition.
* RZ/A3M Evaluation Board Kit Edition.
RZ/G series
* RZ/G2L Evaluation Board Kit.
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+ RZ/G2LC Evaluation Board Kit.

* RZ/G2UL Evaluation Board Kit.

* RZ/G3S Evaluation Board Kit.

* RZ/G3E Evaluation Board Kit.
RZ/N series

* Renesas Starter Kit+ RZ/N2L.

¢ Evaluation Board Kit for RZ/N2H.

RZ/T series
* Renesas Starter Kit+ RZ/T2M.
* Renesas Starter Kit+ RZ/T2L.
* Renesas Starter Kit+ RZ/T2ME.

« Evaluation Board Kit for RZ/T2H.

RZ/V series
* RZ/V2L Evaluation Board Kit.
* RZ/V2H Evaluation Board Kit.
* RZ/V2N Evaluation Board Kit.
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1. Why Are RZ FSPs Integrated into a Single Package?

RZ FSP v4.x.x is a unified Flexible Software Package that supports multiple Renesas RZ device families
(RZA, RZG, RZV, RZT, RZN) under one common framework. Instead of maintaining separate FSP versions
for each RZ series, this single package provides:

e Common architecture for drivers, middleware, and BSP.
e Consistent API across different RZ devices.

e Simplified migration between RZ families.

¢ Reduced maintenance and easier updates.

2. Installing RZ FSP Pack

Refer to the Getting Started Flexible Software Package documents of each RZ series:

e RZ/A: RZA Getting Started Flexible Software Package

e RZ/G: RZG Getting Started Flexible Software Package

e RZ/T, RZ/N: RZT2 RZN2 Getting Started Flexible Software Package
e RZ/V: RZ/V Getting Started with Flexible Software Package

3. Migrating the Existing Project to e? studio

A sample project is used to demonstrate the migration procedure. The same approach can be applied to any
project that currently uses an existing FSP.

The migration process consists of the following essential steps. These steps are summarized below and
explained in detail in the subsequent sections.

3.1 Creating a New Project for the Example Project

The creation of a new Renesas RZ C/C++ FSP Project is the first step in the migration of an existing project.
All information provided below uses the GTM project of RZ/A3M as a reference.

Launch e? studio, click File > New > Renesas C/C++ Project > Renesas RZ, and select Renesas RZ
C/C++ FSP Project > Next.

® st B New C/C+ = Project O X

Templates for Renesas RZ Project

GNU for Renesas RZ C/C+ + Library Project
C/C++ FETN AC/C++ Library Project for Renesas RZ using the GNU
ARM Embedded toolchain.
Renesas RZ C/C++ FSP Project
=== Create an executable or static library C/C++ FSP project for Renesas RZ.
Renesas RZ/A C/C++ FSP Project
( ‘) ) Next > Cancel

Figure 1. New Renesas RZ C/C++ FSP project

Assign a name for this new project, such as ek_rza3m_gtm, then > Next.
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In the Renesas RZ C/C++ Project window, select the Board type as EK-RZ/A3M NOR Boot (Exec with DDR
SDRAM), choose GCC ARM A-Profile (AArch64 bare-metal) for Toolchains, and J-Link ARM for
Debugger, then > Next.

If no Toolchains are available in the list, go to “Manage Toolchains...” to download/add the GCC ARM A-
Profile (AArch64 bare-metal) toolchain.

@ Renesas RZ C/C++ FSP Project [m] X
|
Renesas RZ C/C++ FSP Project p—

Device and Tools Selection

Device Selection

FSP Version: 4.0.0 Board Description

Board: EK-RZ/A3M NOR Boot (Exec with DDR SDRAM)

Device: ROAO7GO66MOAGBG
Device Details
Core:
TrustZone No
language: @ cC O c++ Pins 244
Processor Cortex-AS55
IDE Project Type Debugger
e studio managed build |-tk ArM |
Toclchains
IGCC ARM A-Profile (AArch64 bare-metal) |
| 13.2.1.20231009 Manage Toolchains...
(?) < Back | Next > | Cancel

Figure 2. Device and Tools selection

If an MPU with multiple cores is used, select the Preceding Project option. In this example, the EK-RZ/A3M
board has a single core, so simply click Next.

B Renesas RZ C/C+ + FSP Project m] b4

Renesas RZ C/C++ FSP Project —

Preceding Project or Smart Bundle Selection

©O None Choose this option when creating a project for the primary processor core (no preceding project or Smart Bundle).

Preceding Project:

Smart Bundle:

Preceding Project/Smart Bundle Detalls
FSP version
Toolchain
Toolchain version
Board
Device
Core
Zones

< Back Next > Cancel

Figure 3. Select project type
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This project does not use RTOS, so select No RTOS and click Next.

B3 Renesas RZ C/C++ FSP Project [m] X

Renesas RZ C/C++ FSP Project —

Build Artifact and RTOS Selection

Build Artifact Selection RTOS Selection

© Executable [[no R1OsS -]
* Project builds to an executable file

() Static Library
* Project builds to a static library file
() Executable Using an RZ Static Library

= Project builds to an executable file
* Project uses an existing RZ static library project

=
@ < Back | Next > | nis Cancel

Figure 4. Build Artifact and RTOS selection

Select Bare Metal — Minimal template for this example and click Finish.

@) Renesas RZ C/C++ FSP Project (m] X |

Renesas RZ C/C++ FSP Project I

Project Template Selection

Project Template Selection

-

|\ () 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.RZA, .pack]

(? ' Bare Metal - Minimal

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

[Renesas.RZA. -pack]

Code Generation Settings

B Use Renesas Code Formatter

Y —————————
KE, < Back Next > | Finish Cancel

Figure 5. Project Template selection

After completing these steps, the project will be created successfully, as shown in Figure 6.
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@
Fil Navig: a P s Vi i i I
[SHOIE R a & MNotCon. | BEC/C. & FSP Confia.
Project Explorer X =g § = B {# [ek_rza3m_gtm] FSP Configuration =8
r<
~ = ek_rza3m_gtm Summary (¥]
) Includes Generate Project Content
Br
@ rz_gen Project Summary
B src RENESAS
, Debug Board: EK-RZ/A3M NOR Boot (Exec with DDR SDRAM)
. ! Device: RIAO7GOBEMOAGBG
&ip
i Core: Core 0
& X
s Toolchain: GCC for Renesas RZ (A-Profile AArch64 bare-metal)
_/_ ': " ' Toolchain Version: 13.2.1.20231009
st aibn FSP Version: 4.0.0
X| ek rza3m_gtm Debug_Flatlaunch . |
7) Developer Assistance Project Type: Flat
. P Location: C:/Workspace/e2_studio/ek_rza3m_gtm o=

software p t

RZ/A3M Evaluation Board NOR Boot (Exec with DDR SDRAM) Board Support Files v4.0.0
Board support package for RZA3M v4.00
Board support package for RSA07GO66MO4GBG v4.00 v

NEO

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

Figure 6. Successful project creation

3.2 Migrate Source Codes and FSP Configurations

3.2.1 Migrate source codes
e |f the above steps are completed successfully, the src folder will be available in the workspace, as
shown in Figure 7.

'y
C\]

0
|

Project Explorer X =
= ek rza3m_gtm [Debug]
> [t Includes
> Bz
G,

> 2 rz_gen

v (£ sic
> |€] hal_entry.c
> €] mmu_page _table.c

> £ sections.c

> || syscalls.c
= Debug

> = ipl

> = rz_cfg

> [ script

15';? configuration.xml

v

|¥] ek rza3m_gtm Debug_Flat.launch
> @ Developer Assistance

Figure 7. e? studio Project folder structure

o Update the src folder by copying example code from the existing project’s src folder, excluding
hal_entry.c and all FSP-generated files, as shown in Figure 8. Do not replace FSP-generated files,
as doing so may cause unexpected errors.
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Existing project Newly created project
Cisrc - X C:src
&= Ci\..\ek_rza3sm\gtm\gtm_ek_rza3m_ep\e2studio\src GRENES- &7 Ci\Workspace\workspace\e2 (L PEEILEINEE
\lzffcommon_utils.h 1/ hal_entry.c
kifgtm_ep.c 12/ mmu_page_table.c
tatm_ep.h =° 1/ sections.c
= hal_entry.c 1/ syscalls.c
1 mmu_page_table.c
1/ sections.c
i stdio_uart0.c |
I syscalls.c

Copy target src files to the newly
created project e

Figure 8. Copy existing source files to the new project

e In hal_entry.c, update only the source code related to the example project while keeping the
generated template. As shown in Figure 9, update only other functions in hal_entry.c, excluding
R_BSP_WarmStart().

Existing project Newly created project

Updated tnctusion

=== |Jpdated variable defintions

Keep default generated R_BSP_WarmStart() function

Figure 9. Keep generated R_BSP_WarmStart() function

Note: In case of migrating source codes of projects for RZ/T, RZ/N devices, project template will also
generate R_BSP_WarmStart_StackLess() function in hal_entry.c file. You need to keep that generated
function.

3.2.2 FSP Configuration
After adding the source code, the configuration needs to be migrated.

Click on the configuration.xml, then a screen will appear as shown below with multiple tabs.
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Project Explorer S %YW § T 8 ek rza3m gtm] FSP Configuration X = q
=
~ = ek_rza3m_gtm [Debug]
il Includes Su mmary Generate Project Conten|
Bz
8 rz_gen Project Summary
B o RENESAS
> Debug Board: EK-RZ/A3M NOR Boot (Exec with DDR SDRAM)
= Device: RIAOTGOEEMO4GBG
= ipl
S Core; Core 0
&z N
Toolchain: GCC for Renesas RZ (A-Profile AArch64 bare-metal)

Toolchain Version: 13.2.1.20231009
5}

FSP Version: 400
Project Type: Flat
Location: C:MWorkspace/e2_studiofek_rza3m_gim <=

X ek_rza3m_gtm Debug_Flatlaunch
(2) Developer Assistance

Selected software

RZ/A3M Evaluation Board NOR Boot (Exec with DDR SDRAM) Board Support Files v4.0.0

Board support package for RZA3M v4.0.0
Board support package for ROA07GO66M04GBG v4.0.0
> o
Support i =
Summary BSP Clocks Pins Interrupts| Event Links| Linker Sections | Stacks | Components

Figure 10. e? studio Project Summary Tab

Required Tabs can be selected in the tabs bar, and the properties of individual components can be
configured as per the project requirement.

Generally following tabs are configured for Project setup before generating the project:

3.2.2.1 Configuring the example project BSP tab

The BSP screen presents the BSP Properties configuration in e? studio. It is used to define board parameters
and system initialization settings, ensuring proper startup and compatibility with the target hardware.
To configure BSP properties, please refer to the BSP settings of an existing project or related project
documentation. Then configure correct values for each property, especially below:

e Secure stack size (bytes)

e Main stack size (bytes)

e Heap size (bytes)

o Parameter checking

Project Explorer % BB Y § = O @ ekrza3m_gtm] FSP Configuration X =
~ 5 ek_rza3m_gtm . .

5 Includes Board Support Package Configuration Generate Project Conter|

B FSP version: 4.0.0

> €2 rz_gen

8 oc Board: EK-RZ/A3M NOR Boot (Exec with DDR SDRAM) " ..

[

(= Debug Device: RIAD7GO6GEMO4GBG

& ipl Core:

= rz_ctg

RTOS No RTOS
= script

£+ configuration.xml
¥ ek_rza3m_gtm Debug_Flat.launch Summary| Clocks Pins| Interrupts Event Links | Linker Sections Stacks Components

Properties < |  Problems Smart Browser PEVR § =

EK-RZ/A3M NOR Boot (Exec with DDR SDRAM)

Settings Property Value
~ RZ/A FSP Common

Secure stack size (bytes) 0x200

Main stack size (bytes) 0x2000

Heap size (bytes) 0x2000

MPU Vec (mV) 3300

I Parameter checking Disabled I

Assert Failures Return FSP_ERR_ASSERTION

Error log No Error Log

PFS Protect Enabled

C Runtime Initialization Enabled

Save FPU registers during interrupt handler Enabled

Figure 11. e? studio Project BSP Tab
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3.2.2.2 Configuring the Example Project Clock Tab

This screen is used to configure clock sources and division ratios for the RZ/A3M device. To configure the
Clock tab, please refer to the Clock settings of an existing project or related project documentation. Then
configure correct values for each property, especially below:

e System clock

e Clock division ratio

W *[ek_rza3m_gtm] FSP Configuration > =8
Clocks Configuration Generate Prgm Content
[ Restore Defaults
0SC 24MHz —5>PLL1 1GHz ICLK Div /1 « =3 |CLK 1GHz
[ PLL2 1.600GHz — Div /2 800MHz T Div /2 400MHz
[#PLL2 533MHz lsDOCLK Sel: 400MHz « =3 SDOCLK 400MHz
Div /2 266.500MHz
Div /& 100MHz —> POCLK Div /1 « =3 POCLK 100MHz
Div /10 B0MHz TSUCLK 80MHz
[ PLL3 1.600GHz = Div /2 800MHz Div /2 400MHz ATCLK 400MHz
I Div /4 200MHz = 12CLK Div /1 v 12CLK 200MHz
12CLK Div /2 P1CLK 200MHz
12CLK Div /4
12CLK Div /8
\2CLK Div /32 MOCLK 200MHz
> Div /2 100MHz —> 7TCLK 100MHz
P2CLK Div /1 ¢ —> P2CLK 100MHz
[ PLL3 533MHz PLL3_3 Sel: 533MHz « = PLL3_3 Div /2 —2 Div /2 133.250MHz —> SPIOCLK 133.250MHz
[ PLL3 400MHz SPI QSPI0_SPCLK 66.625M}t
Div /2 66.625MHz —> SPI1CLK 66.625MHz
Div /2 266.500MHz M2CLK 266.500MHz
[ Div /1000
[ PLL4 1600MHz = Sel: PLL4 = Div /2 800MHz SOCLK 800MHZ
Summary | BSP % Pins | Interrupts  Event Links | Linker Sections | Stacks | Components

Figure 12. e?studio Project Clocks Tab
3.2.2.3 Configuring the Example Project Pin Tab

Pin Configuration screen for assigning pin functions and electrical characteristics. To configure the Pins tab,
please refer to the Pins setting of the existing project or the related project documentation. Then configure
the correct value of the required Port pins and Peripherals.

The example project uses the SCIFO peripheral for UART functionality. Therefore, set the Operation Mode
to “Custom”, and then configure pins for SCIFO_RXD and SCIF0_TXD.
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{85 "[ek_rza3m_gtm] FSP Configuration X -

Pin Configuration
g Generate Project Contef

Select Pin Configuration ) Export to CSV file [E7 Configure Pin Driver Warnings
RZA3M-EK-NOR.pincfg ¥ Manoge @ Genercte data: g_bsp_pin_cfg
Pin Selection i= [@ 2 |3 PinConfiguration ~2 Cycle Pin Grou
Type filter text Name Value Lock  Link
S Storage and NetworkiUSE Pin Group Selection Miced
5 & System:Power, System Operation Mode Custom v]
> + SystemRST_BOOT ~ Input/Output
> TimesMTU SCIFO_CTS N ‘Custom
> TimersPOE SCIFD_RTS N Nene 7
> TimersWDT SCIFO_RXD v Pel & =3
> interrupt:IRQ SCIFO_SCK. Nene £
> peripheral:RIIC SCIF0_TXD ¥ P60 e =
5 peripheralRSPI
5 peripheral:sCl
v peripheral SCIF
v SCIF0
SCIF1
i Module name:  SCIF0
SCIF3
Py Usage: Serial Communication Interface with FIFO

Pin Function | Pin Number

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

Figure 13. e? studio Project Pins Tab

3.2.2.4 Configuring the Example Project Stack Tab

To configure the Stacks tab, please refer to the Stacks setting of an existing project or related project
documentation. Please be aware that the Stacks tab includes:

e Threads

o Objects

e HAL/Common Stacks
Add all required Threads, Objects, and HAL/Common Stacks according to the requirements of the existing
project.
The example project uses the following stacks:

e Timer (r_gtm): One-shot timer and Periodic timer

e UART Driver on r_scif_uart
The respective module stack can be chosen from the New Stack option.

& [ek_rza3m_gtm] FSP Configuration =8

Stacks Configuration

Threads =l HAL/Common Stacks I | New Stack >I

Generate Project Content

~ % HAL/Common - -
g # g.i % 2 i
£ g joport 0 Port(roport g.ioport /0 port g_mmu MMU Driver on
- (rioport) _mmu
# g_mmu MMU Driver on r_mmu

® @
Objects
Summary BSP Clocks Pins| Interrupts Linker Sections | Stacks Components

Figure 14. Stack Configuration

Select Timers > Timer (r_gtm) stack.
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51-,-‘ *[ek_rza3m_gtm] FSP Configuration X

Stacks Configuration

o

=

[u

Generate Project Conten

Threads = HAL/Commeon Stacks % | New Stack > ~&
= Connectivity >
v = HAL/Common P & MIMU D — N
4o g ioport /O Port {r ioport) g{cport 1/0 Port g_mmu river on raphics
o (r_ioport) r_mmu T N
& g_mmu MMU Driver on r_mmu Iz
® ® Monitoring >
RTOS >
Storage >
I“b‘ Timer (r_gtm) I I Timers > I
& Timer Driver on r mtu3 Transfer >
»  Search..
Objects
Summary | BSP | Clocks | Pins | Interrupts | Event Links | Linker Sections Components
Figure 15. Timer (r_gtm) stack
Continue adding one more Timer (r_gtm) and UART Driver on r_scif_uart stacks.
?:,f *lek_rza3m_gtm] FSP Configuration > = g
()]

Stacks Configuration

Threads

=]

v -:? HAL/Common
& g_ioport I/O Port (r_ioport)
& g_mmu MMU Driver on r_mmu

3 g_timer0 Timer (r_gtm)

Objects

HAL/Common Stacks

k2 g_ioport 1/0 Port &
(r_ioport)

®

% | New Stack
12C Master (r_riic_master)

12C Slave Driver on r_riic_slave
125 Driver on r_ssi
SPI Driver on r_rspi

UART (r_sci_uart)

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

UART Driver on r_scif_uart I

USB HHID (r_usb_hhid)
USB HMSC (r_usb_hmsc)
USB PCDC (r_usb_pedc)

>
I Connectivity > I

Generate Project Conten

vl

Graphics
Input
Monitoring
RTOS
Storage
Timers

Transfer

Search...

>

Figure 16. UART Driver on r_scif_uart stack

For each newly added stack, open Properties and configure each property based on the configuration of the

existing project.

As the example Timer (r_gtm) stack, you need to configure important parameters below according to the

existing project configuration:

e Name

e Channel
e Mode

e Period

R11AN1093EUO0100 Rev.1.00
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e Period Unit
e Callback

e Underflow Interrupt Priority

Project Explorer X = B {5 [ek_rza3m_gtm] FSP Configuration X = a
Bs T § . "
= U %  stacks Configuration

5 B9 ek rzadm gtm Generate Project Content

Threads & 5 HAL/Common Stacks &) New Stack > & Extend Stack > &) Remove

~ & HAL/Common

48 g ioport /0 Port (rioport) @ g ioport /0 Port 42 g_mmu MMU Driver | {4 g timer_one shot @ g_timer! Timer (r_gtm) | | & g_uartd UART Driver on r_scif_uart
g - (tioport) onr_mmu Timer (r_gtm)

42 g_mmu MMU Driver on r_mmu

4 g_timer_one_shot Timer (r_gtm)

@ g_timer] Timer (r_gtm) ® @ ® ) ® n

4 g_uartd UART Driver on r_scif_uart T T

4 Add DMAC Driverfor | | 5 Add DMAC Driver for
Transmission Reception [Optional]
[Optional]

Objects &

Summary | BSP | Clocks |Pins | Interrupts | Event Links | Linker Section: ompenents
Problems  Smart Browser

g_timer_one_shot Timer (r_gtm)

Settings  Propetty Value
v Common
Parameter Checking Default (BSP)
~ Module g_timer_one shot Timer (r_gtm)
v General
Name g_timer_one_shot
Channel 0
Mode One-Shot
Period 2000
Period Unit Raw Counts
Count Source. POCLK

v Interrupts
Callback ‘one_shot_timer_calloack
Underflow Interrupt Priority 20
Generate at Start Disable

> Extra Features

Figure 17. e? studio Project Stack Properties

After the completion of setting one stack, please continue to configure all remaining stacks to ensure that the
configuration is the same as the existing project configuration.

3.2.2.5 Configuring the Example Project Components Tab

This screen shows the Components Configuration interface in €2 studio. To configure the Components tab,
please refer to the Components setting of an existing project or related project documentation. Then add the
necessary components by ticking the boxes.

45 *lek_rza3m_gtm] FSP Configuration X

=8

Components Configuration
P 9 Generate Project Content

SRERG Groupby: Vendor  ~  Filten Al | Search

Component Version Description Variant
v @ Libraries
> @ FreeRIOS
5> @ FreeRTOS Plus
> ¢ R0S
5 &, CI5Co
v &, Linaro
v @ library
> @ OpenAMP-freertos
> @ OpenAMP-generic
> B WWGL
v &, Microsoft
@ Azure
v @ FileX
[ & 64.0+fsp4.00 Azure RTOS FileX
> @ GUX
v @ NetX Duo
[[] azure_iot 64.0+fsp4.00 Aaure loT Middleware for Azure RTOS
[T nx_crypto 6.4.0+Tsp.A0.0, “Azure RTOS NetX Crypto
[[] nx_secure 64.0+fsp.4.00, Aaure RTOS NetX Secure
[] nxd 64.0+fsp4.00 Aaure RTOS NetX Duo
[C] rxed 640+fsp. 400 Azure RTOS NetX FileX Servers
5> @ USBX

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Linker Sections Sta:k

Figure 18. e? studio Project Component Tab

Then please untick the default template project, such as Projects > rza > baremetal_minimal.
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E & +k

Component

> s WGL

> e Microsoft
v 2 Renesas

48} "[ek_rza3m_gtm] FSP Configuration %

Components Configuration

Version

Description

Group by: Vendor

~ | Filter Al

=8

Generate Project Content

~ | Search..

Variant

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

> & BSP
> & Common
> @ HAL Drivers
5 & Middleware
v @ Projects
v @ m
baremetal_blin 400 Simple application that blinks an LED. Mo RTOS included.
") baremetal_ minimal 200 Simple application. No RTOS included.
Teertos Bl 400 Simple application that blinks an LED using FreeRTOS.
7] freertos_minimal 400 Simple application that using FreeRTOS,
7] threads_blinky 400 Simple application that blinks an LED using Azure RTOS ThreadX.
7] threads_minimal 400- Simple application that using Azure RTOS ThreadX.

Figure 19. Component baremetal_minimal

3.2.2.6 Generating Project Content

Click the Generate Project Content button to apply all configured stacks and update the project files

accordingly.

8 [ek_rza3m_gtm] FSP Configuration *<

Stacks Configuration

Threads

v -;’ HAL/Common

& g_ioport 1/O Port (r_ioport)

& g_mmu MMU Driver on r_mm|
& g_timer_one_shot Timer {r_gtn
P g_timer_periodic Timer (r_gtm
% g_uart0 UART Driver on r_scif |

Objects

HAL/Common Stacks

% | New Stack >

- O

o

Generate Project Content

®

4 g_ioport IO Port

& g_mmu MMU Driver on @
r_mmu
® ®

g_timer_o
(r_gtm)

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

Figure 20. e? studio Project Configuration Tab

3.3 Configuring and Compiling the Project

3.3.1

Building the Project

Before building the project, make sure the following pre-build operations are completed:

e Module-specific src folder is present inside the project folder directory
o Project files are generated with required configurations (BSP, Clocks, Pins, etc.)

Right-click on the project, and click on the Build Project option.
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Project Explorer = 2 = H
~ L_‘UC ek_rza3m atm fMahae|
mt Includ New 3
B Go Into
2 rz_ger )
ye) Open in New Window
= src
=, Debuc Show In Alt+Shift+W >
= ipl Copy
= rz_cfg B Paste
k= sCript
Ip, ¥ Delete
e config
¥ ek rza Move...
7) Devek Rename...
Import...
i3 Export..
Renesas FSP 3
[ Buid Project |
Clean Project Incremental Build of Selected Projects Problems Console X Properties Smart Bron
i 5 Eclipse Embedded COT CMSIS Packs console

Figure 21. e? studio Project Build

3.3.2 Addressing Warnings and Errors in Build Operation
On completion of the Generating and Building Procedure of the Project. The successful or failed operation
can be observed in the Build logs in the Console window.

Build Window Error and Warning Messages can be observed in detail, with the total number of Errors and
Warnings found. Sample as shown in Figure 22:

File Edit Mavigate Search Project RenesasViews Run Renesas Al Window Help
LIRS AR R Q
= 4" ' % = [

i | B c/C++ {8 FSP Configuration ¥ Debug

Project Explorer {5} [ek_rza3m_gtm] FSP Configuration = B FsPVisualization X =8

~ 2% ek rza3m_gtm [Debug]

[l Includes

Stacks Configuration The active editor element does not use this view
Generate Project Content
Er

HAL/Common Stacks %] New Stack > == Extend Stack >

& 1z_gen Threads

B src -

(= Debug ~ & HAL/Common

= ipl 4 g_ioport 1/0 Port (r_iop
=z cfg —

4 g_mmu MMU Driver on & g_timer_0 Timer (r_gtm)

_mmu

@ @©

(= script

#} configuration.«ml Objects

2| ek_rza3m_gtm Debug_Flatlink
X ek_rza3m_gtm Debug_Flat.launch
i ""“d m:g m g ratlaunch Summary BSP Clocks Pins Interrupts | Event Links | Linker Sections Stacks | Components

Properties Problems Smart Browser  Console X x wWE B-mr=0

COT Build Console [ek_rza3m_gtm]
../src/gtm_ep.c: In function 'gtm_deinit': — — S
../src/gtm_ep.c:178:24: error: 'g_timer_one_shot_ctrl' undeclared (first use 4 CDT Build Conscle lff rza3m_gtm] |
178 | err = R_GTM_Close(&g_timer_one_shot_ctrl);
| i RS
../src/gtm_ep.c: In function 'timer_status_check':
../src/gtm_ep.c:233:28: error: 'g_timer_one_shot_ctrl’ undeclared (first use in this function)
233 | err = R_GTM_StatusGet(&g_timer_one_shot_ctrl, &oneshot_timer_status);
| P,
make: *** [src/subdir.mk:44: src/gtm_ep.o] Error 1
"make -r --output-sync -j8 all" terminated with exit code 2. Build might be incomplete.

14:18:33 Build Failed. 9 errors, @ warnings. (tock 1s.129ms)

Figure 22. e? studio Project Build Console

The build fails due to undeclared variables in the source code, as shown in Figure 22. During project
migration, such errors may occur. To resolve this, review and adjust the stack configuration properties
accordingly.
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The error “g_timer_one_shot_ctrl’ undeclared (first use in this function)” occurs because the source

code references an object named g_timer_one_shot_ctrl, which has not been defined.

In the current example, the r_gtm stack already exists, but during migration, the step to configure the value of

the Name property to g_timer_one_shot was missing, which caused the build error.

When a stack named g_timer_one_shot is correctly configured, please click the Generate Project Content
button again to apply all configurations. FSP will automatically generate the object g_timer_one_shot_ctrl

in the generated source code.

Problems  Console _Properties Smart Browser  Smart Manual g timer 0 Timer (r gtm)
timer_0 Timer (r_gtm
9- = (r_gtm) Settings  ProPety Value
Settings  TOPETtY Valug ~ Common
~ Commean Parameter Checking Default (BSP)
Parameter Checking Default (BSP} ~ Module g_timer_0 Timer (r_gtm)
~ Madule g_timer_0 Timer (r_gtm) ~ General
~ General Name q_timer_one_shot
Name Channel g
Channel 0 Mode One-Shot
Mode One-Shot Period 2000
:‘j“'d' T ;”““c Period Unit Raw Counts
e — aw Counts Count Source POCLK
Count Source POCLK
Interrupts
Interrupts
Extra Features
Extra Features

Figure 23. GTM timer property Settings

After making these changes, the building should be completed successfully.

Problems Console Properties Smart Browser Smart Manual

COT Build Console [ek_rza3m_gtm]

Building file: ../rz/fsp/src/r_ioport/r_ioport.c

Building file: ../rz/fsp/src/r_gtm/r_gtm.c

Building file: ../rz/fsp/src/bsp/mcu/rza3m/bsp_irq_sense.c
Building file: ../rz/fsp/src/bsp/mcu/all/bsp_clocks.c
Building file: ../rz/fsp/src/bsp/mcu/rza3m/bsp_clocks_setup.c
Building file: ../rz/fsp/src/bsp/mcu/all/bsp_delay_asm.asm
Building file: ../rz/fsp/src/bsp/mcu/all/bsp_common.c
Building file: ../rz/fsp/src/bsp/mcu/all/bsp_delay.c

Building file: ../rz/fsp/src/bsp/mcu/all/bsp_io.c

Building file: ../rz/fsp/src/bsp/mcu/all/bsp_guard.c

Building file: ../rz/fsp/src/bsp/mcu/all/bsp_gicvi.c

Building file: ../rz/fsp/src/bsp/mcu/all/bsp_group_irq.c
Building file: ../rz/fsp/src/bsp/mcu/all/bsp_rom_registers.c
Building file: ../rz/fsp/src/bsp/mcu/all/bsp_irqg.c

Building file: ..

Building file: ../rz/fsp/src/bsp/mcu/all/bsp_sbrk.c

/rz/fsp/src/bsp/cmsis/Device/RENESAS/Source/cache.asm

Number of errors: 0

Building file: ../rz/fsp/src/bsp/cmsis/Device/RENESAS/Source/irqg.asm

Building file: ../rz/fsp/src/bsp/cmsis/Device/RENESAS/Source/irqfiq_handler.asm
Building file: ../rz/fsp/src/bsp/cmsis/Device/RENESAS/Source/initsect.asm
Building file: ../rz/fsp/src/bsp/cmsis/Device/RENESAS/Source/mmu.asm

Building file: ../rz/fsp/src/bsp/mcu/all/bsp_security.c

Building file: ../rz/fsp/src/bsp/cmsis/Device/RENESAS/Source/program_entry.asm
Building file: ../rz/fsp/src/bsp/cmsis/Device/RENESAS/Source/default_handler.c
Building file: ../rz/fsp/src/bsp/cmsis/Device/RENESAS/Source/startup.asm
Building file: ../rz/fsp/src/bsp/cmsis/Device/RENESAS/Source/vector_table.asm
Building file: ../rz/dummy.c

Building file: ../rz/board/rza3m_ek_nor/board_init.c

Building file: ../rz/fsp/src/bsp/cmsis/Device/RENESAS/Source/system.c

Building file: ../rz/board/rza3m_ek_nor/board_leds.c

Building target: ek_rza3m_gtm.elf

aarché4-none-elf-size --format=berkeley "ek_rza3m_gtm.elf"

text data bss dec hex filename Build success
141892 9128 2319960 2470980 25b444 ek_rzadm_gtm.elf
aarché4-none-elf-objcopy -0 srec "ek_rza3dm_gtm.elf" "ek_rza3m_gtm.srec”

Number of warnings: 0

16:05:38 Build Finished. @ errors, @ warnings. (took 1@s.27@ms)

*#*** post-build Processing for project ek_rza3m_gtm ***=*
Post build script started

Post build script complete

Processing finished

Figure 24. Project Build completed successfully
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3.4 Downloading and Debugging the Project

3.4.1 Debug Prerequisites

To debug the project on a board, the following are required:
e The board must be connected to a PC.
e The debugger must be configured to communicate with the board.
e The application must be programmed onto the microprocessor.

Applications run from the internal RAM of the microprocessor. To run or debug the application, it must first be
programmed into RAM using a JTAG debugger. The evaluation board includes a JTAG header and requires
an external JTAG debugger connected to this header.

3.4.2 Debug Configuration Settings
Before debugging, make sure there are no errors, and all the build warnings have been reviewed. Confirm
that the target board is connected to the host system.

Right-click on project, select Debug As — Debug Configurations. Select your debugger configuration in
the window. If it is not visible, then it must be created by clicking the New icon in the top left corner of the
window. Once selected, the Debug Configuration window displays the Debug configuration for your
project. Verify that the correct target MPU and debug interface are configured.

& Debug Configurations

Create, manage, and run configurations @
] -

_K X E T Name: ek_rza3m_gtm Debug_Flat

m] X

ilter text Main | %5 Debugger| B> Startup| B2 Source [Z] Common

(€] C/C++ Application
[€]¢/C+ + Remote Application Debug hardware: J-Link ARM I Target Device: ROAOTGOGEMO4GEG I
EASE Script
[£] GDB Hardware Debugging GDB Settings Connection Settings Debug Tool Settings
- GDE Simulator Debugging (RHE50) GDB Connection Settings
@ IronPython Run
& IronPythen unittest O Autostart local GDB server Host name or IP address:
& Jython run Connect ta remote GDB server g port number
& Jython unittest
% Launch Group Connection timeout (s 30
D PyDev Django
43 PyDev Google App Run GDB
4
@ Python Run GDB Command: aarch64-elf-gdb Browse... Variables...

@ Python unittest
~ 7] Renesas GDB Hardware Debugging
c | ek_rza3m_gtm Debug_Flat|
[£7] Renesas Simulator Debugging (RX, RL78)

Step Mode

Additional GDB Server Arguments

Filter matched 17 of 25 items

\ 9 ) Debug Close
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Figure 25. Select the correct target MPU

Note: In case of setting Debug Configuration of projects for specific RZ devices, please refer to “Debug
Steps” part at section “4.5 Debug the Blinky Project” in “Getting Started Flexible Software Package”
documents.

) Debug Configurations O X
[4
Create, ge, and run gurations @
fFeEX BY - Name: ek_rza3m_gtm Debug_Flat
type filter text [2) Main %% Debugger| ¥ Startup| &7 Source’ (] Common
[€] ¢/C++ Application
[€] C/C++ Remote Application Debug hardware: J-Link ARM Target Device: R9AD7GO66MO4GBG
EASE Script
[€] GDB Hardware Debugging GDB Settings Connection Settings Debug Tool Settings
[c*] GDB Simulator Debugging (RHB50) ~ J-Link
@’ IronPython Run Type uUse v
&' lronPython unittest J-Link Serial (Auto)
ﬂ" Jython run Settings File $4workspace_loc/${ProjName}/${LaunchConfigName}jlink
riJ Jython unittest Script File
@ Launch Group Log File $iworkspace_loc/${ProjNamel}/lLinkloglog .
[ PyDev Django Low Power Handling No v
&3 PyDev Google App Run  IP Connection
@ Python Run Connection Method IP via LAN
i.:‘ Python unittest Host Name/IP Address[:port number]
» [£7] Renesas GDB Hardware Debugging Identifier
[£7] ek_rza3m_gtm Debug_Flat Tunnel Server
[€¥ Renesas Simulator Debugging (RX, RL78) Port Number
Password
v Interface
Type JTAG v
Speed (kHz) 4000 v
~ JTAG Sean Chain
Multiple Devices No v
IRPre )
DRPre )
+ Connection
Register initialization No v
Reset at the beginning of connection Yes v
Reset at the end of connection No v
Reset before download No v
Reset after download Yes v
ID Code (Bytes) FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
Hold reset during connect No -
Set CPSR{Sbit) after download es v
Prevent Releasing the Reset of the CM3 Core v
Secure Vector Address
Non-secure Vector Address
Hot Plug No v
Disconnection Mode Continue v
Set all cores to start when connecting No
~ SWV
Core dock (MHz) ]
~ Security
OCD ID (HEX) FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
Customer 1D (HEX) [0]
Flash Password (HEX) [0
Filter matched 17 of 25 items evert Apply
(3) Debug | Close

Figure 26. Select the correct Debug Interface

e Select Apply, then Debug.
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e Once downloaded and debugged successfully, click on the Go option to run the code.

@ test - ek _rza3m_gtm/rz_gen/main.c - €* studio

File Edit Source Refactor Navigate Search Project RenesasViews Run Window Help

r:-z-’\vaom BN R - Qi

- =]

_&ia Q g | Bc/cs+ 45 Debug
Debug % =8 [Eox208  [§maine X = O ProjectExplorer Eventpoints X % = o
T B%||e 3 1 * generated main source file - do not edit w X % PCO/60A /4 | B | 1
v €] ek rza3m. gim Debug.Flat o 2 . :::‘;:::(V:i’é)d‘“a'“ Type Address
v i elrzasmgtmelt (1a o ;00 o
v o Thread #1 1 (single ¢

() 8 Trace Start
o hal_entry (); ([C) @ Trace Stop
= main{ at mainc 1620104 raturn 0; (e co
o aarchbd-elf-gdb (162) 1 } [0) ©§ Event Break
4 Renesas GDB server (e & (COa* Timer Start

Project | Saved Templates
Console X Registers Problems

Smart Browser Debugger Console
ek_rza3m_gtm Debug_Flat [Renesas GDB Hardware Debugging] (pid: 9]

Finished target connection

GDB: 57812

Target connection status - OK

Target connection status - OK

starting download

Finished download

Hardware breakpoint set at address @x40201e48

Memory Executables | BAEFESE ®mO-0O-=D

Figure 27. e? studio Debugger Configurations window

3.4.3 Executing Example Project via Binary File and Check Logs

SEGGER J-Link Tools, such as J-Flash, J-Flash Lite, and J-Link Commander, can be used to program the
executable binary into the target MPU. Refer to User Manuals UM08001 and UMQ8003.

Using J-flash lite to flash the executable binary into the target MPU.
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B SEGGER J-Flash Lite — X
File Help
Target

Device Interface Speed

ROA07G066MO4 JTAG 4000 kHz

Data File (bin / hex / mot / srec [ ...) Prog. addr.
sbug\ek_rza3m_gtm.bin 0x20000000 Erase Chip

Program Device
Log

Selected file: C:\Workspace\workspace\e2_2025_12\ek_rza3m_gtm\Debug
Data file contains 21872 Bytes of data.

Ready

Figure 28. J-Flash Lite Window

Note: Use Tera Term for existing projects that support Terminal Emulator. For existing projects that support
J-link RTT, use SEGGER J-Link RTT Viewer. Refer to the following sections for instructions to check the log.

3.4.3.1 Check logs using Tera Term

e Open Tera Term by double-clicking ttermpro.exe in the downloaded folder.
e Select Serial port.

T

File Edit Setup Control Window KanjiCode Help

Tera Term: New connection

I TCRAP myhoest.example.com
Histor
Telnet
SSH

© Serial Port: COM12: JLink CDC UART Port (COM12)

| OK | Cancel Help

Figure 29. Tera Term New Configuration Window
e Set up Speed.
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T

File Edit Setup Control Window KaniiCode Help
Tera Term: Serial port setup and connection

Port: COomM12 ~

Speed: w
110

300 Cancel
- 600
Parity: 1200

Stop bits: 2400 Help
4300

MNew setting

Data:

Flow control: 9600
14400

(19200
Transmit (35400

57600 0
115200
230400

460800
921600 RT Port (COM12)

Device Instance |0t Loemeresroeweed| D_10248MI_0006&3563AA2]
Device Manufacturer: SEGGER

Provider Name: SEGGER

Driver Date: 6-6-2019

Driver Version: 1.34.0.44950

0 msec/line

Device Friendly Na

Figure 30. Tera Term Serial Port Setup and Configuration

e Checklogin Tera Term.

gl 12 - Tera Term VT

mo & Pr ojact for o B tm Modula ¥
t Version G '
Pack Varsion s i

EE R A AR RN R R A R RN R AR N AN SR AR R AR A A R AR R AR AR &

Figure 31. Tera Term Console

3.4.3.2 Check Logs Using J-Link RTT Viewer
To use J-link RTT Viewer to check logs:
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e Open J-LINK RTT Viewer by double-clicking JlinkRTTViewer.exe in the downloaded folder

SEGGER\JLink

> (C)OS > ProgramFiles » SEGGER > JLink_V860 > Search JLink_V860

v = View v

~
Name Date modified Type Size

JLinkGUIServer.exe 8/13/2025 5:09 PM Application 540 KB
JLinkLicenseManager.exe 8/13/2025 5:11 PM Application 193 KB
JLinkRegistration.exe 8/13/2025 5:11 PM Application 525 KB
JLlinkRemoteServer.exe 8/13/2025 5:10 PM Application 551 KB
JLinkRemoteServerCL.exe 8/13/2025 5:10 PM Application 481 KB
JLinkRTTClient.exe 8/13/2025 5:10 PM Application 193 KB
JLinkRTTLogger.exe 8/13/2025 5:10 PM Application 218 KB

I JLinkRTTViewer.exe I 8/13/2025 5:11 PM Application 372 KB
JLinkSTM32.exe 8/13/2025 5:10 PM Application 199 KB
JLinkSTR91x.exe 8/13/2025 5:10 PM Application 203 KB
JLinkSWOViewer.exe 8/13/2025 5:10 PM Application 271 KB
JLinkSWOViewerCL.exe 8/13/2025 5:10 PM Application 204 KB
JLinkUSBWebServer.exe 8/13/2025 5:11 PM Application 197 KB
JLinkXVCDServer.exe 8/13/2025 5:11 PM Application 199 KB
,1'3.,,. JMem.exe 8/13/2025 5:10 PM Application 430 KB
BH Runexe 8/13/2025 5:10 PM Application 252 KB

Figure 32. J-Link RTT Viewer tool

e Specify Target Device, click on the “...” tab to select the Renesas RZ device. Then specify Target

Interface.
E J-Link RTT Viewer | Configuration X
Connection to J-Link
° use | SN [ Nickname
TCR/IP

Existing Session
Specify Target Device
ROADBGD45533_M33_0 - I

] Force go on connect
Script file (optional)

Target Interface & Speed
SWD - 15000 kHz -

RTT Control Block
Auto Detection @) Address Search Range

Enter the address of the RTT Control block.
Example: 0x20000000

b .
L 0K Cancel J
Figure 33. J-Link RTT Viewer Configuration

e To specify the address of the RTT control block, search the . SEGGER_RTT variable in the map file,
generated upon successfully building a configuration of the project, which is by default located in the
address space for On-chip SRAM.
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r t's.' Binaries
* mlt Includes
Bz
» 2 rz_gen
» B src
v = Debug
Bz
» = rZ_gen
» = s
: f} gtm_rzg3s_evk_ep.elf - [arm/le]
compile_commands._json
= gtrm_rzg3s_evk_ep_cm33boot.srec
= gtm_rzg3s_evk_ep_cm33fpu.srec
= gtm_rzg3s_evk_ep_non_secure_code.bin
= gtm_rzg3s_evk_ep_non_secure_vector.bin
= gtrn_rzg3s_evk_ep_secure_code bin
= gtm_rzg3s_evk_ep_secure_vector.bin
= gtrm_rzg3s_evk_ep.elfin
= gtm_rzg3s_evk_ep.hex
2 gtm_rzg3s_evk_ep.map
= gtm_rzg3s_evk_ep.rpd
£ gtm_rzg3s_evk_ep.sbd
= gtm_rzg3s_evk_ep.srec
@ makefile
= makefile.init

L memory_regions.|d

@ objects.mk
@ sources.mk
* (. bas*)
.baa._ acDownBuffer
0x00026cal 0x10 ./src/SEGGER_RTT/SEGGER RTT.o
.bas._acUpBuffer
0x00026<chk0 0x400 ./src/SEGGER_RTT/SEGGER_RTT.o
.bss._SEGGER_RTT
0x000270b0 Oxa8 ./src/SEGGER_RTT/SEGGER_RTT.o
0x000270b0 _SEGGER_RTT

e Enter the exact address of the variable into the Address of RTT Control Block.

Figure 34. J-Link RTT Viewer Configuration

E J-Link RTT Viewer Configuration X
Connection to J-Link

O uss ] SN / Nickname

) TCRIP

() Existing Session

Specify Target Device

ROADBGO45533_M33_0
[ Force go on connect

Saript file (optional)

Target Interface & Speed

SWD * 15000 kHz ~
RTT Control Block

() Auto Detection @) Address (_) Search Range

Enter the address of the RTT Control blodk.
Example: (0x20000000

0x000270b0 |

OK Cancel J
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Figure 35. J-Link RTT Viewer Address of RTT Control Block

After connecting successfully, check log in RTT Viewer.

Figure 36. J-Link RTT Viewer Terminals Console
4. Reference Documents

Getting Started Flexible Software Package document of each RZ series:
e RZ/A: RZA Getting Started Flexible Software Package
e RZ/G: RZG Getting Started Flexible Software Package
e RZ/T2, RZIN2: RZT2 RZN2 Getting Started Flexible Software Package
e RZ/V: RZ/V Getting Started with Flexible Software Package

Example Projects of Renesas RZ MPU devices:

o RZ-FSP-Examples: renesas/rz-fsp-examples
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

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

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

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

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

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

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

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

become possible.
5. Clock signals

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

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

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between V.
(Max.) and Vi1 (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the

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

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

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

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

evaluation test for the given product.
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(Note1)

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

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

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

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

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

(Note2)

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