1RENESAS Release Note

QE for Lighting & Power V2.0.0

Release Note

Thank you very much for using the QE for Lighting & Power V2.0.0, a QE (Quick and Effective Tool Solution)
product of Renesas Solution Toolkit - Development Support Tool for Various Applications.

This release note covers product installation, restrictions, and so on. Please read this document before using
the product.
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QE for Lighting & Power V2.0.0 Release Note

1. About QE for Lighting & Power

1.1 Summary

QE for Lighting & Power is an assistance tool for smart lighting system solution development, which
seamlessly integrates with Renesas' lighting system libraries, solution programs, various compilers, and
evaluation boards. Using this tool, you can configure lighting communication setting and adjust the power
control parameters in real-time. Therefore, it makes the development of the smart lighting solution simple,
quick, and efficient.

1.2 Functions
The main functions and support scenarios are listed in Table 1-1:

Table 1-1
Functions Using Renesas Board Using Custom Board
Configure dimming protocol Support Support
parameters with graphical Ul
Simulate power control Support Not support
parameters without
equipment
Evaluate power control Support Support

parameters on the board

Generate the source code Support Support
using various compilers

Build and program the Support Not Support
lighting system solution to the
evaluation board

1.3 New Functions

1.3.1 Support application program download function
From QE for Lighting & Power VV2.0.0, users can download the application program from web site.

=

[ Lighting & Power Workflow (QE) X

A|> B QE for Lighting & Power

Configure Lighting Configure Power

Overview | Prepare a Workspace e oetal

Generate & ngram

1.0verview h Select a Board

<P

(¥) Obtain More Information

Select the evaluation board to be configured.
2.Prepare a Workspace v
(®) Renesas Board

() SelectaBoard

[ Download or Update Appiication Program from Web Site |

() select aWorkspace

Select a Target Program

3.Configure Lighting

-

Communication | RL781G24 DALI2 Control Gear Basic (102) LED (207) Colour Co |

() configure Lighting Communication Board: RL78/G24 DC/DC LED Control Evaluation Board

- Device: RL78/G24

4.Configure Power Control - '

|_J) Custom Board

) Configure Power Control Mode Select a name of the target MCU

() simulate Power Control RL78/G24 - R7TF101GLGXFB ‘

Evaluate Power Control

5.Generate & Program -

Figure 1-1 [Download or Update Application Program from Web Site] button
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QE for Lighting & Power V2.0.0

Release Note

1.3.2 Support simulation function

In the previous version, simulation was supported through an external tool. From QE for Lighting & Power
V/2.0.0, the simulation function is built-in, allowing users to launch the simulation dialog with a single click.
Both parameter configuration and simulation results are displayed within this dialog.

[ Lighting & Power Workflow (QE)

) 8 QE for Lighting & Power

(=)

. Configure Lighting Configure Power

Overview %) Prepare aWorkspace
. - l~)
L.Overview = Simulate Power Control
2.Prepare a Workspace -

Simulate the power control parameters.

Generate & Program

3.Configure Lighting .

Communication [ Open Power Simulation Dialog

I

4.Configure Power Control ~

AN

(%) configure Power Control Mode

e

) Simulate Power Control

Static Parameter

Evaluate Power Control

LED Select | @ Red (O Blue O Green (O Custom

Custom LED VI

+/-  Voltage [V] Current [A]
2 05000 0.0200
= 0.7500 0.0500
= 1.0000 0.1000
9 15000 0.4000
L+
Input Voltage
+/- Time [ms] Voktage V]
= 0.000 5.0000
D 2000 5.1000
= 3.000 5.0000
= 4.000 4.9000
[+]
LED current level
+/- Time [ms] Level
= 0.000 4095.0000
= 3.000 2048.0000
D 4000 4095.0000
L+

Simulation time [ms] 5 Start Simulation

LED Current  ADC Result L Current Duty

Current [A]

Input Voltage Bode
LED Current

m—Current e CurTENE rEF

n N
032 I

N »

0.16 ] V

0,000 1.000 2,000 3.000 4,000 5.000
Time [ms]
=]
Close

Figure 1-2 Power control simulation function

1.3.3 Support e? studio project

Form QE for Lighting & Power V2.0.0, e? studio project is supported in this tool. If the application program
includes e? studio project, it can be utilized directly within the QE for Lighting & Power tool.

Before using e? studio project, specify e2 studio installation location through “[Windows] > [Preferences] >

[QE for Lighting & Power] menu.

#ie Preferences

type filter text QE for Lighting & Power
> Help

My Renesas Compiler Setting

QE for Lighting & Power cs+ Ci\Program Files (x86)\Renesas Electronics\CS+\CC

Browse.. | Download

The specified CS+ must be V8.09.01 and later.
(©) Renesas CC-RL compiler

(©) FAA/GREEN DSP Structured Assembler

IAR C:\Program Files\IAR Systems\Embedded Workbench 9.1

Specify the path in which “CubeSuite +.exe” exists, such as “C:\Program Files\Renesas Electronics\CS+\CC".

Browse..  Download

The specified IAR must be 5.10.3 and later.
(%) 1R RL7B compiler

(©) FAA/GREEN DSP Structured Assembler

Specify installed path, such as "C\Program Files\IAR Systems\Embedded Workbench 9.1°,

e studio  C:\1Mine\Tools\e2studio\202504\eclipse

Browse.. Download

Specify the path in which "e2studioc.exe” exists, such as "C:\Prog

The specified 2 studio must be 25.1.0 and later.
(%) Renesas CC-RL compiler

(©) FAA/GREEN DSP Structured Assembler

Cancel

Apply and Close

Figure 1-3. To specify e? studio installation location
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1.3.4 Support custom board evaluation function

From QE for Lighting & Power V2.0.0, this tool provides a communication program that users can manually
integrate into their own project. After integration, users can run it on custom boards and utilize this tool to
monitor changes of global or static variables in real time.

Fee
> S Lighting Configuration (QE) | [ Power Configuration (QE) [ Power Evaluation (QF) X Zia)
v
i i —— Variable Read/Write Variable Maritering
orver Power

Acquisition Interval (ms) 8 Stop monitoring

|RuraG2s - RIFIGLGHFE

Select a Workspace

Evaluate Power Control

4000000 10000.000 16000.000 22000.000 28000.000 34000.000 40000.000 46000.000 52000.000 58000000 64000000

o Origin Type  Origin Value  Rangel/divl Color  Max Min Avg Count
5 Min 1631 280 . 1515 1631 1637.56 64
5 Max 1645 280 . 1545 1631 16379 64
6 Ave 74 1.00 74 74 74 64
5 Ave 13 1.00 § 13 13 13 64
5 Ave. o 200.00
£ 5 Ave ) 20000 _—
g s Ave o 20000
55 Open Varable Read il View 1 5 Ave: ° 20000
messag =

Figure 1-4 Custom board evaluation function

1.3.5 Improve power configuration and power evaluation view

In the previous version, power configuration is in the “Power Evaluation (QE)” view. From V2.0.0, a new
“Power Configuration (QE)” view is added. This enhancement streamlines the “Configuration — Simulation
— Evaluation” workflow and makes it easier to operation.

Figure 1-5 [Power Configuration (QE)] and [Power Evaluation (QE)] view
R20UT5778EC0100 Rev.1.00 Page 5 of 14
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QE for Lighting & Power V2.0.0 Release Note

1.3.6 Eliminate the limitation of using IAR compiler

From V2.0.0, this tool supports IAR license validity checks and stops compilation if the license is invalid,
avoid becoming stuck due to an invalid IAR license during proceeding the following operations:

1) Click on [Write the Evaluation Program on Board] button in the workflow.
2) Click on [Build Source Code] button in the workflow.

1.3.7 Eliminate the limitation of writing the evaluation program on board

From V2.0.0, the evaluation program can be successfully written to board without keeping [Power Evaluation
(QE)] view open.

1.4 Supported Environment

*  Windows 11 (64-bit version)

*  Renesas Flash Programmer V3.11.02
e Smart Configurator for RL78 V1.12.0

1.5 Supported Microcontrollers and Boards
The supported microcontrollers and their corresponding boards are listed in Table 1-2:

Table 1-2

Microcontrollers Boards

o RL78/G24 RL78/G24 DC/DC LED Control Evaluation Board
(P/N: R7F101GLG2DFB)

RL78/G24 Interleaved PFC + LLC Board 400W

Custom Board

o RL78/G22 Custom Board
¢ RL78/G23
¢ RL78/L23
R20UT5778EC0100 Rev.1.00 Page 6 of 14
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2. Installation and Uninstallation

2.1 Installing This Product
QE for Lighting & Power is provided as a compressed package (.zip). Follow the procedure below to use this

product.

1. Extract “.zip” file to a user-specified location on the PC.
Note: Please do not put the tool under OS program folder (C:\Program Files)
2. Start this product by double clicking “\QE-Lighting-Power\eclipse\qe-lighting-power.exe”.
3. For the first time this product starts, there is a dialog of license agreement. After checking the license,
you can select “Agree” or “Disagree”.

*ae End User License Agreement

USER LICENSE AGREEMENT

IMPORTANT-READ CAREFULLY:

This User License Agreement ("ULA") is a legal agreement between you
(either a natural person or an entitv) and Renesas Electronics Corporation
("Renesas") for the SOFTWARE PRODUCT. As used herein, "SOFTWARE
BPRODUCT"

means the Renesas software product provided with this ULA, which includes
computer software and may include associated media, printed materials,

and "online" files or data. By installing, copyving, or otherwise using

the SOFTWARE PRODUCT, you agree to be bound by the terms of this ULA.

If you do not agree to the terms of this ULA, do not install or use
the SOFTWARE PRODUCT.

1.SOFTWARE PRODUCT LICENSE

s

Disagree

Figure 2-1. License agreement dialog

4. If “Agree’” is selected in above step, the product is launched then you can use it; if “Disagree” is selected
in above step, the product won’t be launched.

2.2 Updating This Product

If you have already used this product, you can update it in the same way as the procedure for installation.

2.3 Uninstalling This Product
Delete the entire folder which .zip package is extracted.

R20UT5778EC0100 Rev.1.00
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3. Notes / Restrictions

3.1 Usage Considerations
Please pay attention to the following items.

3.1.1 Notes on power control evaluation

1) [Only for RL78/G24 DC/DC LED Control Evaluation Board] When selecting FAA program type, it is
possible to monitor up to 4 power control parameters. Please add no more than 4 parameters in
[Variable Tuning] tab. When selecting CPU program type, it is possible to monitor up to 8 power control

parameters.

Figure 3-1 (1). Variable tuning when FAA program type is selected

2) When the [Acquisition Interval] is set to a smaller value, the sampling rate increases, resulting in a larger
amount of tuning data. This large volume of data may affect the monitoring stop operation. To ensure
timely stopping after clicking the [Stop monitoring] button, it is recommended to set the [Acquisition

Interval] to one of the following values: 1000ms, 500ms, or 200ms.

E@ Variable Read/Write @ Variable Monitoring
Acquisition Interval [ms] © Start menitoring

@ Auto Scaling

5000.000 8000.000 11000.000 14000.000 17000.000 20000.000 23000.000 26000.000 29000.000

X Axis
Time Top (ms) 5000 Time Width (ms) 30000

Y Axis
Displayed  Channel Variable Origin Positi Origin Type  Origin Value  Rangef/div] Color  Max Min
_V_LEDControl_Ch1[0] 5 Mi 2978 1.00 . 07 2978
_W_LEDContral_Ch1[1] 5 Min 3042 220 . 5053 3042
_V_LEDControl_Ch1[3] 5 M. 518593 115.80 518593 518014
_V_LEDContro|_Ch1[4] 5 M 0 1.00 0 0
m] 5 A 0 20000

Import | | Export

32000000 35000.000

Avg
2078
30468
518249.66
0

Count
35

35
35

Figure 3-1 (2). [Acquisition Interval] option

R20UT5778EC0100 Rev.1.00
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If a smaller [Acquisition Interval] is set, the message “[Error]STOP command failed to execute.” is output
in console view. In this situation, please click [Stop monitoring] button manually.

E@ Variable Read/Write @ Variable Monitoring
Acquisition Interval (ms) 10 [ Stop monitaring

@ Auto Scaling

0.000 3000.000 6000.000 9000.000 12000.000 15000.000 18000.000 21000.000 24000.000 27000.000  30000.000

O consale % =% BE & 7
QE for Lighting & Power
[Info]Start power evaluation.

Figure 3-1 (3). Stop monitoring manually.

3.1.2 Notes on DALI configuration default value and generated program

Both the default value on the DALI configuration Ul and the generated program are based on RL78/G24
Sample Application (RO1AN7043EJ0100). When modifying DALI configuration, please consider the change
matches the DALI standard (IEC 62386), modify the user-defined part in the generated code according to the
user's purpose if necessary, and evaluate it thoroughly.

3.1.3 Notes on opening [Lighting & Power Workflow (QE)] view
The workflow cannot be opened if WebView2 Runtime is not installed on your PC.

[Workaround]
Download and install WebView2 (x64 version) from the Microsoft web page. (FAQ: 3000670)

3.1.4 Notes on integrated Renesas libraries
The following Renesas libraries are integrated into the QE for Lighting & Power tool.

. RL78 Family DALI-2 Control Gear Library User's Manual: Basic (R01US0535EJ0102)

. RL78 Family DALI-2 Control Gear Library User's Manual: LED (R0O1US0536EJ0102)

. RL78 Family DALI-2 Control Gear Library User's Manual: Colour Control (R0O1US0537EJ0102)
. Renesas Flash Driver RL78 Type 01 Package V1.20 for RL78/G2x

R20UT5778EC0100 Rev.1.00 Page 9 of 14
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3.1.5 Notes on using the Smart Configurator

When using custom board, before clicking [Generate Driver Code via Smart Configurator] button in the
workflow, please ensure the Smart Configurator tool path is correctly set via “[Windows] > [Preferences] >

[QE for Lighting & Power] menu.

If the specified installation path is invalid, this operation will cause Smart Configurator to fail to launch and
the message “Failed to open Smart Configurator, please try again.” is output in console view.

© Lighting & Power Workflow (QE) x .
) B QE for Lighting & Power

Oventen Prepureawertapace ) () Comtie g GonrnteiverCode Evalate PowesControl
1.0verview -~ B -
: v Generate Driver Code via Smart Configurator
2.Prepare a Workspace -
3.Configure Lighting

Communication

4.Generate Driver Code -
Generate Driver Code
cPy
5.Evaluate Power Control =

Evaluate Power Control

QE_Coniguration 1 sclg

[ comomomw

a

© Console
OF for lighting & Power
[Error]Failed to open Smart Configurator, please try again.

e

e
type filter text QE for Lighting & Power i
Help
My Renesas Renesas Flash Programmer Setting
QE for Lighting Renesas Flash Prog (e g Files (xB6)\Rs Electronics\Pi ing Tools\R Flash V320 Browse.. Download
Specify the path in which "RFPV3.Console.exe” exists, such as “C:\Program Files (x86)\R Electronics' ing Tools\Renesas Flash V3.
The specified RFP must be V3.11.02 and later.
Smart Configurator Setting
Smart Configurator for RL78 C\Program Files (x86)\Renesas Electronics\SmartConfigurator\RL78 Browse.. Download
| Incorrect SC specified! Please specify the installation path of Smart Configurator for RL78
pecify the path in which "SmartConfigurator.exe” and “SmartConfiguratorcexe™ exist, such as *C\Program Files sas Elec 78\eclipse”.
The specified SC must be V1.12.0 and later.
— Restore Defaults Apply
Apply and Close. Cancel

Figure 3-2. Error message when Smart Configurator tool path in Preferences is invalid

3.1.6 Notes on power control simulation time

When the [Simulation time] is set to a large value, it generates a significant amount of simulation data. This

can affect the following 2 aspects.

1) The simulation execution time will increase.

2) The memory usage will rise. If the simulation time is excessively long, it may eventually lead to an out-of

-memory error.
Therefore, it is recommended to set the [Simulation time] below 5000ms.

R20UT5778EC0100 Rev.1.00
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3.1.7 Notes on IDE usage for building
The following 3 IDEs are available for building function when using Renesas board.

1) CS+for CC
2) 1AR Embedded Workbench for Renesas RL78
3) e?studio

Before using any of these IDEs, please refer to the corresponding application notes and set the IDE path
correctly in the Preferences.

And please ensure that the IDE version matches the version specified in the APN. Otherwise, the [Variable
Read/Write] function may not operate correctly.

Operation Condition in APN
['CS+for CC | Integrated Development | o
Environment (IDE:

QE for Lighting & Power’s Preferences Setting

| "Smart Configurator (SC)

Figure 3-3. IDE settings that matched with the APN conditions

3.1.8 Notes on sample code license
The license applied to the sample code generated by this tool is BSD-3-Clause.

BSD 3-Clause License

Copyright 2025, Renesas Electronics Corporation and/or its affiliates

Redistribution and use in source and binary forms, with or without modification, are permitted provided that
the following conditions are met:

Redistributions of source code must retain the above copyright notice, this list of conditions and the following
disclaimer.

Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

Neither the name of the copyright holder nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS “AS IS” AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS
OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

R20UT5778EC0100 Rev.1.00 Page 11 of 14
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QE for Lighting & Power V2.0.0 Release Note

3.1.9 Notes on e? studio build function

When building a project using the “Renesas CCRL compiler (e? studio)”, an “E2studioc” dialog box may
appear. This behavior may be caused by one of the following reasons.

1) The target program contains compilation errors.
[Phenomenon]
After closing the “E2studioc” dialog box, compilation error messages are displayed in the Console view.

. Note. When the target project is compiled for the first time, compilation error messages may not be
displayed. In this case, run the build again to make the error messages visible in the Console view.

[Workaround]

Fix the issues reported in the Console output and rebuild the project using this tool.

2) An unexpected issue occurred in the e? studio workspace.
[Workaround]
Manually delete the folder “<workspace>\geLighting_gen\e2_qeBuild” and retry the build.

Java was started but returned exit code=1
-Drenesas.logging.disableReporting=true

-Djava.class path=C\1Mine\Tools\e2studioh, 202504\ eclipse\\plugins/org.eclipse.e
quinox.launcher_1.6.900.v20250108-1100 jar

-os win32

—y -ws win32
-arch x86_64
-launcher C:\1Ming\Tools\e2studio) 202504\ eclipse\e2studioc.exe

-name E2studioc

Mo exit data available. --launcher library
CAIMing\Tools\e2studio 202508 eclipse\\plugins/org.eclipse.equinox. launcher.w
in32.win32.x86_64_1.2.1100.v20240722-2106\eclipse_11904.dll

) -startup

‘] WE CA\IMing\Tools\e2studio, 202504\ eclipse’\plugins/org.eclipse.equinox.launcher_1
i (6.900.v20250108-1100,jar

--launcher.overrideVmargs

-debug

-consolelog

-application org.eclipse.cdt. managedbuilder.core headlessbuild

-data C:\DiskDworkspace!,1111\geLighting_gen\e2_qeBuild

-import C:\DiskDyworkspace', 1111\geLighting_gen\tuning program

nBuild TvPower_FAA

-Djava.clazs path=C\1Mine\Tools\e 104202504 eclipse\\plugins/org.eclipse.e
quinox.launcher_1.6.900.w20250108-1100,j3

HE

Figure 3-4. Error dialog when using “Renesas CCRL compiler (e2 studio)” for building

R20UT5778EC0100 Rev.1.00 Page 12 of 14
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3.1.10 Notes on application program download function
Application programs can be downloaded only after they have been published on Renesas website.

At the initial release of V2.0, no APN is available, so the [Console] view displays the following message.

E) Console

QE for Lighting & Power

[Error]Failed to download sample projects from web site. There are 2 possible reasons:
1) The target project is not yet published.
2) Network connection was interrupted. Please check your connection or try again later.

Figure 3-5 (1). Console message when application program download is not available

In this case, you can use either the pre-installed “RL78/G24 DALI-2 Control Gear Basic (102) LED (207)
Colour Control (209) Sample Application” or choose a custom board.

. Configure Lighting
Overview - Prepare a Workspace iR Configure Power Control Generate & Program
~
1.0verview - ._{ Select a Board
>

(7, Obtain More Information

Select the evaluation board to be configured.
2.Prepare a Workspace >

. (®) Renesas Board
() Select aBoard

Download or Update Application Program from Web Site
(¥) selectaWorkspace [ . p Apprl : 2 o —I
Option 1. Use Renesas board + pre-integrated sample application

3.Configure Lighting

Communication | ‘ RL78/G24 DALI-2 Control Gear Basic (102) LED (207) Colour Control (209) Sample Application ™ I
() configure Lighting Communication

Board: RL78/G24 DC/DC LED Control Evaluation Board
Option 2. Use custom board jice: RLT8/t
4.Configure Power Control - Device: RL78/G24

Custom Board
Select a name of the target MCU

() configure Power Control Mode

F o "
) simulate Power Control \RL?SIG?Z - RTF102GGEXNP

Evaluate Power Control

5.Generate & Program S

Figure 3-5 (2). Available options when application program download is not available

3.2 Functional Restrictions
There are no restriction in QE for Lighting & Power V2.0.0.

R20UT5778EC0100 Rev.1.00
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Revision History

Description
Rev. Date Page Summary
1.00 Apr.15.26 - First edition issued.
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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 /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 Vi (Max.) and Vix (Min.).
7. Prohibition of access to reserved addresses

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

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

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