1RENESANS Release Note

QE for Lighting & Power V1.2.0

Release Note

Thank you very much for using the QE for Lighting & Power V1.2.0, 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.

Contents

1. About QE for LIghting & POWET .......cooiiiiiie et e e 2
S R 10 4o 0 F= 1 YO SO PTPPPOTPRP 2
{2 ¥ [ Ted (o] I PP PP UPPP O PPTPPRTP 2
1.3 INEW FUNCHONS ...ttt e e e e ottt e e e e e e s b ee e e e e e e s e nnbreeeeeeeeas 2
RS TR B S 10 o) o Yo L A o101 (o0 T o 0T o [PPSR 2
1.3.2 Specify Smart Configurator location in [Preferences] menu ...........ccccoooiiiii e 3
1 S 10T o o Jo o (=Y N = g NV (o] o1 41T o | PR 3
1.5 Supported Microcontrollers and BOArds .............oooiiiiiiiiiiiiiie et e e 3
2. Installation and Uninstallation ... e 4
2.1 INStalling ThiS PrOGUCT ..ottt e bt e e bt e e e e bt e e e e nbe e e e ennes 4
2.2 Updating ThiS PrOGUCT ...ttt e et e b e e e ebee e e e eanes 4
DZ28C T O 1 o110 153 =11 1T o TR0 I T £ o Yo L[ 4
3. NOLES / RESIIICHONS. .....eiiiiiiiiiiiiiiii e e 5
B I I U E 7= o T 0o g TS o =T =i o] o S S PR SRR 5
3.1.1  Notes on power CONrol @VAlUATION ...........uuuiiiiiiiiiiiiiiei e e e e eabebeeeeseeeeesesssenensnsssnsnsnsnnnnes 5
3.1.2 Notes on DALI configuration default value and generated program ..........ccccccoeeciviiieeeeeeiccciiieeee e 7
3.1.3 Notes on opening [Lighting & Power Workflow (QE)] VIEW .........eoiiiiiiiiiiiie e 7
3.1.4 Notes on integrated Renesas liDraries ..o 7
3.1.5 Notes on uSiNg IAR COMPIIET ........ooiiiiiee et 8
3.1.6  Notes on using the Smart ConfigUIrator...............eii i 9
3.2 FUNCHONAl RESICHONS ...t e e e e e e e e e e st e e e e e e e e e ananes 10
3.2.1 Restrictions on writing the evaluation program on board...............cccuuuiiuiiiiiiiiieiiiiie e, 10
REVISION HISTOIY ...ttt nnnnnnnnnne 11
R20UT5687EC0100 Rev.1.00 Page 1 of 11

Jun.30.2025 RENESAS



QE for Lighting & Power V1.2.0 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
Evaluate power control Support Not Support
parameters on the board
Generate the source code using Support Support
various compilers
Build and program the lighting Support Not Support
system solution to the evaluation
board

1.3 New Functions

1.3.1 Support custom board

From QE for Lighting & Power VV1.2.0, the custom board is newly supported that allows users to perform the
following operations.

@ Configure DALI protocol parameters.
@ Generate configuration files based on Ul configuration.
® Generate initialization files for the DALI library.
@ Generate peripheral driver code through a one-click launch of “Smart Configurator”.
If the custom board is equipped with an RL78/G24 MCU, users can open a Smart Configurator project
with peripheral settings based on the existing RL78/G24 DC/DC LED Control Evaluation Board.
T Lighting & Power Warkflow (QF) X =0
T Lighting & Power Workliow (QE) X =5 (] & QE for Lighting & Pawer )
L) PQEIovLighling&Pcwer Eaisy = ) ES:.':::.‘.&'L?’A"" < SO R
Overview Prapers s Workspace L Ganarate Sourca Code 1.0verview - -%4 Generate Source Code
1.0verview v Select a Board ) Obtai |
~) Obtain More Information 2.Prepare aWorkspace - ;;‘::;:T.IL‘,“HM
Select the evaluation board to be configured "
2.Prepare a Workspace - necas Board Selecta Workspace ‘Rensiij CC-RL compiler v |
Select aWorkspace . L A Y) Selecta Boand Select the Type of the Source Code
Sl aboad Name i(un(ig\‘lre Llighring @ - ‘CPU "l
z:f::ﬁ;:;f:mg - - /) Configure Lighting Communication | I@ Generate Lighting Configuration Fles ]I
~) Configure Lighting Communication 4.Generate Source Code h .  Codevi o
4.Generate Source Code - ®) Castom Board () Generate Source Code rd
Generate Source Code Board Settings
Iﬁ Generate Lighting Initizlize AP1s | |
Figure 1-1. Support custom board
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QE for Lighting & Power V1.2.0

Release Note

1.3.2 Specify Smart Configurator location in [Preferences] menu

The Smart Configurator for RL78 installation location can be specified in “[Windows] > [Preferences] > [QE
for Lighting & Power] menu.

By default, this information is displayed automatically if this tool is installed.

Pae

type filter text

Help
QE for Lighting & Power

QE for Lighting & Power

Compiler Setting

€S+ CAProgram Files (x86)\Renesas Electronics\CS + Browse...

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

The specified CS+ must be ¥8.09.01 and later.
() Renesas CC-RL compiler

() FAA/GREEN DSP Structured Assembler

IAR  CA\Program Files\IAR Systems\Embedded Workbench 9.1 Browse...

Specify installed path, such as "CAProgram Files\IAR Systems\Embedded Workbench 9,17,
The specified |AR must be 5.10.3 and later.

() 1AR RL78 compiler
() FAA/GREEN_DSP Structured Assembler

Renesas Flash Programmer Setting

Renesas Flash Programmer  C:\Program Files (x86)\Renesas Electronics\Programming Tools\Renesas Flash Programmer V3.16 Browse..

Download

Download

Download

Specify the path in which “RFPV3.Console.exe” exists, such as “C:\Program Files (xB6)\Renesas Electronics\Prog| ing Tool Flash Programmer V3.11",

The specified RFP must be V3.11.02 and later.

Smart Configurator Setting

The specified SC must be ¥1.12.0 and later.

Smart Configurator for RL78  C:\Program Files (xB6)\Renesas Electronics\SmartConfigurator\RL78\eclipse Browse..

Specify the path in which *SmartConfigurator.exe” and *SmartConfiguratorc.exe” exist, such as *C:\Program Files (xB6)\Renesas Electronics\SmartConfigurator\RL78\eclipse”.

Download

Communication Program Download Location

C:\DiskD\QE\com.renesas.qelighting.power_download

Restore Defaults

[Apply and Close

Figure 1-2. To specify Smart Configurator installation location

1.4 Supported Environment
*  Windows 10 (64-bit version), Windows 11 (64-bit version)

e CS+for CC V8.09.01 or later

. IAR Embedded Workbench for Renesas RL78 V5.10.3 or later
. FAA/GREEN_DSP Structured Assembler V1.04.02 or later

. Renesas Flash Programmer V3.11.02 or later

e Smart Configurator for RL78 V1.12.0 or later

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

Table 1-2

Browse...

Apply

Cancel

Microcontrollers Boards

e RL78/G24

(P/N: R7F101GLG2DFB)

RL78/G24 DC/DC LED Control Evaluation Board

Custom Board

e RL78/G22
e RL78/G23

Custom Board

R20UT5687EC0100 Rev.1.00
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QE for Lighting & Power V1.2.0 Release Note

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 b4

USER LICENSE AGREEMENT A

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 Vv

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.

R20UT5687EC0100 Rev.1.00 Page 4 of 11
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QE for Lighting & Power V1.2.0 Release Note

3. Notes / Restrictions

3.1 Usage Considerations
Please pay attention to the following items.

3.1.1 Notes on power control evaluation

1) 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.

Higwman 3 =
A R aE f
. Confipur Uging | Confpurepouer | Generse
erkose proti ke s i Frogeom
= Sower Eraoaton () % =]
1.0verview -5

Build Settings

Obtain More Infermation
2.Prepare a Workspace -

Select a Workspace

‘@ Parameter Setting
E@ Variable Read/Write

+ Parameter Setting
+ Variable Read,/Write

~ Variable Tuning

Salact 3 Board

3.Configure Lighting - — .

Communication ' Variable Tuning
Configure Lighting C:

4.Configure Power Control -

Programier Settings

Evaluate Power Control

s 20000000 40O00O00  GOO0NOD  BIOJOODE  1OMOCOD0D 100000000 1AOD0O00 1600000000
< 5 Time Ui So0a000
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C 5 o0 2000 |
c 5 e o0 2000
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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.

Power Evaluation (QE) X

@ Parameter Setting
E@“ Variable Read/Write
@ Variable Tuning

» Parameter Setting
» Variable Read/Write
~ Variable Tuning

O Start monitorng import| | Export

BAuto Scaling

10500.00 12500.00 14500.00 16500.00 18500.00 2050000 2250000 2450000 2650000 2850000 3050000
< >

X Asis

Time Top (ms) 10500 | Time Width (ms) 20000
¥ A
Displayed  Ch o OriginType _ Origin Value _ Rangel/dl _Color _ Max Min g Count
s s . w030 w18 W 705 aesss 44579895 61
B gledier 5 ™ 2080 1094 kD -298 69 61
O  oledifosd s Av 16415 i
O gledifoadold 2 e 16415 1
o w s A 490 10
a s A 00 2000 |
o s Av 00 2000
8] s Ave 00 2000

Figure 3-1 (2). [Acquisition Interval] option
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QE for Lighting & Power V1.2.0

Release Note

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.

[ Power Evaluation (QE) X
@ Variable Tuning

» Parameter Setting
» Variable Read/Write

Parameter Setting

~ Variable Tuning

Acquisifion Interval ()

[ Auto Scaling

Variable Read/Write

0.00 200000 400000 6000.00 800000 1000000 12000.00 14000.00 16000.00
X Ao
Time Top (ms) Time Width (ms) 20000
V¥ his
Displayed  Channel Variable Origin Position  Origin Type  Origin Value  Rangel/div]  Color  Max Min Avg Count
g led_duty 5 Max 446990.0 886 I 445000 446547 44676041 235
_gledier 5 Min -3550 1310 | E 355 543 235
[m] _gled1_fb_ad 5 Ave 16415 11
a _gled_fb_ad old 2 Ave 16415 11
a Sl 5 Ave 430 10
5 Ave 00 2000 | |
5 Ave 00 2000
5 Ave 00 2000
<
B Console X
QE for Lighting & Power
[Error]STOP command failed to execute. Please try again. If tuning still can not stop, please re-comnect I

18000.00 20000.00

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

3) To read, write or monitor an SFR, please first select the target SFPs from the [SFR List] table. Then,
select the target SFRs in the [Variable Read/Write] - [Variable/SFR Data] table or [Variable Tuning] -

[Channel Variable] column before performing read, write or monitor.

Evaluation (QE) X

T Ughiing Configuration (1 [ Power
ﬁ&; Parameter Setting » Parameter Setting
- Variable Read/Write

E@ Variable Read/Write Road) | W)

ER verisle Tuing

VeiblfSFR D Varible s

J- SR Name Address

[[Foror 0000115 16

[ tighting Configuration (QE) | [ Pawer Evaluation (QE) =

u&g Parameter Setting

E@ Variable Read/Write
Variable Tuning

» Parameter Setting

- Variable Read/Write

Read | Write

SFR Name R? Resd W Wit Hote
] 448108 0
] 27 ]
] 25 ] 0
] arge ] 4

o

Figure 3-1 (4). SFR read/write/monitor procedures.
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QE for Lighting & Power V1.2.0 Release Note

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

R20UT5687EC0100 Rev.1.00 Page 7 of 11
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QE for Lighting & Power V1.2.0
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3.1.5 Notes on using IAR compiler

When using IAR RL78 compiler, please ensure that the license status is valid in IAR before proceeding with
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.

These operations will trigger the IAR build process. So if the IAR license is invalid, the operation will cause
the QE for Lighting & Power tool getting stuck.

£9 1AR License Manager 2.18.3 - IAR Embedded Workbench for RL78 5.10

File View License Tools Windows

Network Licenses Product List X
5B 1AR Embedded Workbench for RL78

Help

Version 3,10
License number :
Commutable network license:

Network license usage: 14%

(Double-click a product to see more details)

Figure 3-2 (1).

IAR license manager dialog

[ Lighting & Power Workflow (QE) X
[#]> ® QE for Lighting & Power

[ Lighting & Power Warkflow (QF) X
[A]> M QE for Lighting & Power

@ Overview () Prepare a Werkspace

Configure Lighting Configure Power
< c Lig

Contral

1.0verview -

(©) Obtain More Information

~
: Build Settings
)

2.Prepare a Workspace -

(©) Select a Workspace

Specifies the compiler and program type for evaluation
program.

Generate & Program

Select Compiler

©  overlew ) (@ PrepareaWorkspace )  ConfigurcLighting Sl Generate & Program
1.0vervi v &
JLOverview R ‘Generate Source Code

@ Obtain More Information

2.Prepare a Workspace hd

@ Select a Workspace

Generate the solution files and build with specified
compiler.
Select Compiler

(©) Select a Board I IAR RLT8 compiler v ] () Select a Board [ IAR RL78 compller ~ l

3.Configure Lighting - Select Program Type 3.Configure Lighting - Select the Type of the Source Code

Communication IFAA - l Communication lFAA - l
Configure Lighting Communication Configure Lighting Communication

3 . ‘Generate Source Code

4.Configure Power Control ~ Programmer Settings 4.Configure Power Control ~ l l
Configure Power Control Mode Configure Power Control Mode | ’ Build Source Code ] |
Simulate Power Control Specify the COM port to which the programmer is e ——

connected.
() Evaluate Power Control COM Port Evaluate Power Control
5.Generate & Program - Ccom4 v

Generate Source Code

Download to Board

Evaluation Parameter Settings

Configure power control parameters and program the
evaluation program to the evaluation board.

% Open Parameter Setting View

Communication Program: ge-lighting-FAA-
RL78G24_DCLED-RTK7RLG240PD0000BI-V 110

@ Downloaded

[ Download / Update Communication Program

I[ Wiite the Evaluation Program on Board

5.Generate & Program ~
Generate Source Code

Download to Board

I Generate Source Code

Generate source code to the selected
location based on selected compiler and

type.

Il Notes

B After modifying the configuration, click
on the [Generate Source Code] button
again please

B After clicking on the [Generate Source
Code] button, the existing code will be
moved to the *
{Location}/trash/qe_gen/lighting" folder
first, and then the new code will be
generated

Figure 3-2 (2). 2 cases of IAR RL78 compiler selection
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QE for Lighting & Power V1.2.0 Release Note

3.1.6 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 or the
Smart Configurator project not being imported correctly.

™

type filter text QE for Lighting & Power . il
| > Help

QE for Lighting & Pawer Compte Sating

CS+ Ci\Prog Files R Ell i S+ Browse.. Download

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

The specified CS¢ must be VB.09.01 and later.
(+) Renesas CC-RL compiler
(%) FAA/GREEN DSP Structured Assembler

IAR  C:\Prog Files\IAR d h 9.1 Browse.. Download

Specify installed path, such as *C:\Program Files\IAR Sy: bedded Workbench 9.1*.
The specified IAR must be 5.10.3 and later.

(%) 1AR RL78 compiler

(%) FAA/GREEN_DSP Structured Assembler

Renesas Flash Programmer Setting

Renesas Flash Prog C\Program Files (xB6)\R lectroni ing Tool Flash Prog Va6 Browse.. Download

Specify the path in which "RFPV3.Console.exe” exists, such as “C:\Program Files (x86)\Renesas Electronics\Programming Tools\Renesas Flash Programmer V3.11°.
The specified RFP must be V3.11.02 and later.

Smart Configurator Setting

Smart Configurator for RL78  C:\DiskD\Tools\SMC\com.renesas.sme.rcp.rl78.productiechipse Browse.. Download
Jincorrect SC version specified! Please specify V1.12.0 or later SC. |
Specily the path in which "SmartConhg, T and "SmartConhig * exist, such as "Ci\Program Files (BB)\R Electron fig RU7B\eclipse”.

The specified SC must be V1.12.0 and later.

Communication Program Download Location

C:fUsers/ [.eclipsefcom.renesas.qe lighting.power_download Browse...
Restore Defaults Apply
[ Apply and Close | Cancel

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

R20UT5687EC0100 Rev.1.00 Page 9 of 11
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3.2 Functional Restrictions

There is 1 restriction in QE for Lighting & Power V1.2.0. This restriction will be solved in the next or future

version.
3.21

Restrictions on writing the evaluation program on board

Please open the [Power Evaluation (QE)] page before clicking on [Write the Evaluation Program on Board]
button in [Lighting & Power Workflow (QE)] view.

If the [Power Evaluation (QE)] page is closed, it will result in an empty address in “[Power Evaluation (QE)] >
[Variable Read/Write] > [Variable List]”. Consequently, the variable read, write, and tuning function will not

work.

[ Power Evaluation (QE) |

@ Parameter Setting
E'ﬂ Variable Read/Write
@ Variable Tuning

Read

» Parameter Setting

~ Variable Read/Write

Variable/SFR Data IVariab\e Listl SFR List

Address

Variable Name
_g_led1_duty

g ledi err

_g_led1 fb_ad
_g_led1_fb_ad_old

_g led1 _feedback is_enabled
_g_led1 _offset

g ledivr

_g_led2_duty

_gled2 err

_g_led2 fb_ad
_gled2 fb ad_old

_g_led2 feedback is_enabled
_g led2 offset

g led2 vr

_g led3_duty

g led3_err

_gled3 fb ad
_g_led3_fb_ad_old

_g led3 feedback is_enabled
_g_led3_offset

g led3vr

A

A2

Description
[Channel 1] Duty cycls for LED {used for Pl fesdback method)
[Channel 1] Duty cycle error for LED {used for Pl feedback method)
[Channel 1] Last A/D result for LED feedback

[Channel 1] Previous A/D result for LED feedback

[Channel 1] Feedback processing enable/disable flags

[Channel 1] Save feedhack offsst valus for LED when off

[Channel 1] Last A/D resukt for LED volume

[Channel 2] Duty cycls for LED {used for Pl fesdback method)
[Channel 2] Duty cycle error for LED {used for Pl feedback method)
[Channel 2] Last A/D result for LED feedback

[Channel 2] Previous A/D result for LED feedback

[Channel 2] Fesdback procsssing snable/disabls flags

[Channel 2] Save feedback offset value for LED when off

[Channel 2] Last A/D result for LED volume

[Channel 3] Duty cycle for LED {used for Pl feedback method)
[Channel 3] Duty cycls error for LED {used for Pl fesdback method)
[Channel 3] Last A/D result for LED feedback

[Channel 3] Previous A/D result for LED feedback

[Channel 3] Feedback processing enable/disable flags

[Channel 3] Save feedhack offsst valus for LED when off

[Channel 3] Last A/D resukt for LED volume

Parameter A1 used for Pl fasdback method

Parameter A2 used for Pl fasdback method

ggmxmxmxmxmxmxmxmxmwxmxg

Figure 3-4. Phenomenon of closing [Power Evaluation (QE)] view when writing
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Revision History

Description
Rev. Date Page Summary
1.00 Jun.30.25 - First edition issued.
R20UT5687EC0100 Rev.1.00 Page 11 of 11
Jun.30.2025 RENESAS




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.

(Rev.5.0-1 October 2020)

Contact information

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