RE N ESAS Release Note

QE for Display[RX,RA] V3.7.0, QE for Camera[RA] V1.2.0

Release Note

Thank you very much for your interest in QE for Display[RX,RA] V3.7.0, QE for Camera[RA] V1.2.0.

This document describes this product installation, restrictions and so on. Please read this document before
using the product.
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QE for Display[RX,RA] V3.7.0, QE for Camera[RA] V1.2.0 Release Note

1. About QE for Display[RX,RA] V3.7.0, QE for Camera[RA] V1.2.0

1.1 Summary

QE for Display[RX,RA] V3.7.0 and QE for Camera[RA] V1.2.0 are one of several Solution Toolkit which
operate under the e? studio integrated development environment.

In the following embedded system development, this product allows for easy initial adjustment of display
connection (display timing adjustment and image quality adjustment) and create GUI. It also allows for easy
initial adjustment of camera image capture (the size and starting position of the image capture) and display it
on LCD. This shortens the development period.

» Display GUI on LCD using Graphic LCD Controller (a display controller mounted on the RX family and
RA family” of MCUs) image display function, emWin GUI software package and Aeropoint GUI for RX.
(* The standalone version does not support RA family of MCUs.)

» Display GUI on a serial-connected LCD using serial communication in the RX family and the emWin
GUI software package.

»  Capture external images using Capture Engine Unit or Video Input Module (capture modules mounted
on the RA family) and display them on LCD or save them in memory.

QE for Display[RX,RA] V3.7.0 and QE for Camera[RA] V1.2.0 are the same plug-in. Therefore, you can
install both items by installing either one of the two. The software would be installed in e2 studio as
"Renesas QE for Display[RX,RA]J/QE for Camera[RA]".
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QE for Display[RX,RA] V3.7.0, QE for Camera[RA] V1.2.0

Release Note

1.2 New Functions / Changes

1.2.1 Support Graphics LCD Controller (GLCDC) for RA8D2 MCU

This product supports the adjustment of Graphics LCD Controller (GLCDC) for RA8D2 MCU. You can use
the emWin GUI tool to create an image to display on the LCD, and adjust the GLCDC settings in real time to

adjust the image display effect.

Block ImageITCDNﬂCD Setting  Timing Adjustment (LCD) | Graphic Layer Setting | Image Quality Adjustment ‘I

GLCDC

Background Image Output Controller
generator Synthesizer

Brightness

Contrast

Graphic Layer jamma correctior

Dither process

,_L“I

Display

CON/LCD Setting A
Display
Camera cs
._ CEU g ’7
A VIN
Camera [
L 4
Figure 1-1 RA8D2 Graphics LCD Controller (GLCDC) Setting
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QE for Display[RX,RA] V3.7.0, QE for Camera[RA] V1.2.0 Release Note

1.2.2 Support Capture Engine Unit (CEU) for RA8D2 MCU

This product supports the adjustment of Capture Engine Unit (CEU) for RA8D2 MCU. You can use the
parallel mode camera to capture external image data through the CEU module within the RA8D2 MCU and
store the image data in memory. The size and starting position of the captured image can be adjusted
dynamically.

Block ImagelTimiﬂg Adjustment [Camera)l
Timing Adjustment(CEU)

Signal Type : |Type 1 (DE+DE) ~

VCS [line]
reurr

HCS [pixel] HCW [pixel]
Input Setting
Data Bus Size 8bit ~
HSYNC Polarity High w
VSYNC Polarity High ~
Data Sample Point Rising edge of the camera clock ~
H-Sync Sample Paint Rising edge of the camera clock ~
V-Sync Sample Point Rising edge of the camera clock ~
Capture Mode Data Synchronous Fetch Mode ~

Output Setting
[] Swap 8-bit Units [ swap 16-bit Units [Jswap 32-bit Units
Data Enable Buffer Size |D

Burst Transfer Mode Transfer in 256-byte units ~

Figure 1-2 RA8D2 Capture Engine Unit (CEU) Setting
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QE for Display[RX,RA] V3.7.0, QE for Camera[RA] V1.2.0 Release Note

1.2.3 Support MIPI PHY, MIPI CSI Interface and Video Input Module (VIN) for RA8P1 and
RA8D2 MCU

This product supports the adjustment of MIPI PHY, MIPI CSlI Interface and Video Input Module (VIN) for

RA8P1 and RA8D2 MCU. You can use the MIPI mode camera to capture external image data through the

VIN module within the RA8P1, RA8D2 MCU and store the image data in memory. The size, starting position,

and image data format of the captured image can be adjusted dynamically.

Block Image | Timing Adjustment (Camera) | MIPI-PHY Setting l

-

Display
Video timing
generating
PHY Qutput —‘bl-l‘
S — — A
PHY Input Display
Camera cs1
o —
VIN
Camera [

L 4

Figure 1-3 RA8P1 and RA8D2 MIPI PHY, MIPI CSI and Video Input Module (VIN) Setting

1.2.4 Fixed the issue that the GUI can’t be reloaded after modifying custom LCD
parameters
This product fixes the issue that the GUI can’t be reload after modifying custom LCD parameters.

{& E£dit and Delete Custom Display X

LCD Maker/Type : |Custom_Maker (Custom) ~ | | Edit

Madel Name/Size : | Custom_Madel ~ | Delete
Clase Help

Figure 1-4 Edit the Custom LCD
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& £dit Custom Display Data X

Maker/Type : Custom_Maker

Model Name/Size : | Custom_Model|

LK M - - Divert the existing data
() Display Type 1 Vsync | — |
. nnnnn- gnann
() Display Type 2 g?nc
. B e
(®) Display Type 3 Data

(DE=Data Enable) Recommend input to the blank cell.
Parameter Min. Typ. Max.
Panel Clock Frequency (PCF) [MHz] 6.0 Q.0 15.0
Panel Clack Period (PCP) [ns] 66.66660666.. 111.1111111..  166.6666666...
Horizontal Frequency (HF) [KHz] 9.0 16.66666666... 20.0
Horizantal Period (HP) [us] 50.0 60.0 1111111111
Horizontal Total Period (HTP) [Clock] 300 630 900
Horizontal Pulse Width (HPW) [Clock] 1 10 -
Horizontal Display Period (HDP) [Clock] | 480 600 600
Horizontal Front Porch (HFP) [Clock] 4 10 65
Horizontal Back Porch (HBP) [Clock] 5 10 254
Vertical Frequency (VF) [Hz] 12.0 15.0 333.3333333..
Vertical Period (VP) [ms] 30 66.66666666... B3.33333333..
Vertical Total Period (VTP) [Line] 200 745 831
Vertical Pulse Width (VPW) [Line] 3 15 15
Vertical Display Period (VDP) [Line] 200 700 800
Vertical Front Porch (VFP) [Line] 3 13 130
Vertical Back Porch (VBP) [Line] 3 15 130

URL :

Figure 1-5 Edit the Custom LCD Parameters

Block Image | TCON/LCD Setting | Timing Adjustment (LCD) | Graphic Layer Setting | Image Quality Adjustment

Timing Adjustment

PLL Circuit Frequency [MHz]: | 240.000000 Panel Clock Frequency[MHz] : | 9.000000

HTF

Auto Adjustment
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Figure 1-6 Reload Custom LCD Parameters in GUI
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QE for Display[RX,RA] V3.7.0, QE for Camera[RA] V1.2.0 Release Note

1.2.5 Change the license applied to the sample code
The license applied to the sample code generated by this tool has been changed to BSD-3-Clause in this

product.

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 QUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

Figure 1-7 BSD-3-Clause License Content

1.3 Supported Environment
»  Windows 10, Windows 11

» Renesas e? studio 2025-10 (or later)

» CS+ for CC V8.12.00 (or later)

» |IAR EW for Renesas RX V5.10.1 (or later)

» RX Smart Configurator V2.22.0 (or later)
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QE for Display[RX,RA] V3.7.0, QE for Camera[RA] V1.2.0

Release Note

1.4 Supported Microcontroller

The following table describes the supported microcontrollers and their functions.

Function RX Family RA Family
GLCDC » RX600 Series RAG6 Series
RX65N groups*, RX651 groups*, RABM3 groups
RX66N groups
(* ROM capacity: 1.5 MB to 2 MB only) RAS8 Series
RA8D1 groups, RA8D2 groups,
» RX700 Series RA8E2 groups, RA8P1 groups
RX72M groups*, RX72N groups
(* 100-pin is not supported)
CEU - RAS8 Series
RA8D1 groups, RA8D2 groups,
RA8P1 groups
VIN - RAS8 Series
RA8D2 groups, RA8P1 groups
MIPI-PHY - RAS8 Series
RA8D1 groups, RA8D2 groups,
RA8P1 groups
MIPI-DSI - RAS8 Series
RA8D1 groups
MIPI-CSI - RAS8 Series
RA8D2 groups, RA8P1 groups
Serial All RX family*
Connection (*Only microcontrollers supported by Smart
Configurator)

Table 1-1 Supported Microcontrollers and Functions

1.5 Supported Software
B RXFirmware Integration Technology (FIT)

»  Graphic LCD Controller Module: r_glcdc_rx V1.60 (or later)

»  QE for Display Middleware Module: r_qge_display_rx V1.10 (or later)

» emWin v6.34 Module: r_emwin_rx V1.20 (V6.34.9.1.20) (or later)

»  Aeropoint Module: r_aeropoint_rx V1.00 (or later)
B RA Flexible Software Package (FSP) V6.2.0 (or later)

1.6 Supported LCD Controller for Serial Connection

» ST7715
> 1LI9341

R20UT5739EC0100 Rev.1.00
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QE for Display[RX,RA] V3.7.0, QE for Camera[RA] V1.2.0 Release Note

1.7 Supported Evaluation Board

Function RX Evaluation Board RA Evaluation Board
GLCDC » Renesas Starter Kit+ for RX65N-2MB »  Graphics Evaluation Kit for
» Renesas Starter Kit+ for RX72N RAGMS
> RX65N Envision Kit »  Evaluation Kit for RA8D1
5> RX72N Envision Kit »  Evaluation Kit for RA8D2
>  Graphics Evaluation Kit for RA6M3 > Bvaluation Kit for RASE2
>  Evaluation Kit for RASD1 »  Evaluation Kit for RASP1
»  Evaluation Kit for RA8D2
»  Evaluation Kit for RASE2
»  Evaluation Kit for RA8P1
CEU™ - »  Evaluation Kit for RA8D1
»  Evaluation Kit for RA8D2
»  Evaluation Kit for RA8P1
VIN™ »  Evaluation Kit for RA8P1
»  Evaluation Kit for RA8D2
MIPI-PHY™2 - »  Evaluation Kit for RA8D1
»  Evaluation Kit for RA8D2
»  Evaluation Kit for RA8P1
MIPI-DSI - »  Evaluation Kit for RA8D1
MIPI-CSI2 - »  Evaluation Kit for RA8P1
»  Evaluation Kit for RA8D2
Serial » Renesas Starter Kit for RX130-512KB -
Connection™ > Renesas Starter Kit for RX140
> Renesas Starter Kit for RX231
> Renesas Solution Starter Kit for RX23W
> Renesas Starter Kit+ for RX64M
> Renesas Starter Kit for RX660
> Renesas Starter Kit+ for RX671
» Renesas Starter Kit+ for RX71M
»  Target Board for RX130
»  Target Board for RX231
»  Target Board for RX23W
»  Target Board for RX23W module
»  Target Board for RX65N
»  Target Board for RX660
»  Target Board for RX671
»  Evaluation Kit for RX261
»  Fast Prototyping Board for RX261
Table 1-2 Supported Evaluation Boards and Functions
R20UT5739EC0100 Rev.1.00 Page 10 of 38
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QE for Display[RX,RA] V3.7.0, QE for Camera[RA] V1.2.0 Release Note

Note 1: The camera module related to this function is connected to the board below.
»  Evaluation Kit for RA8D1: ArduCam B0156

Note 2: The camera module related to this function is connected to the board below.
»  Evaluation Kit for RA8D2: ArduCam CU450 0OV5640
»  Evaluation Kit for RA8P1: ArduCam CU450 0OV5640

Note 3: The LCD module related to this function is connected to the board below.

» Renesas Starter Kit / Renesas Solution Starter Kit: OKAYA - RH128128T-1X44WN-B2 (Included
in Starter Kit.)

» Evaluation Kit / Fast Prototyping Board / Target Board: Kuongshun Electronic - MSP2807 (OEM
products are also available.)

R20UT5739EC0100 Rev.1.00 Page 11 of 38
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2. Installation and Uninstallation

2.1 Installing This Product

The following describes the installation methods of the plug-in version and the standalone version
respectively.

2.1.1 Installing the Plug-in Version
Use either of the following procedures to install the plug-in version.

2.1.1.1 Install from the "Renesas Software Installer" menu of e? studio

1. Start e? studio.

2. Select the [Renesas Views] — [Renesas Software Installer] menu of e? studio to open the [Renesas

Software Installer] dialog box.

Select the [Renesas QE] and click the [Next>] button

4. Select the [QE for Display[RX,RA] (v3.7.0)/QE for Camera[RA] (v1.2.0)] check box, and click the [Finish]
button.

5. Check that [Renesas QE for Display[RX,RA])/QE for Camera[RA]] is selected in the [Install] dialog box,
and click the [Next>] button.

6. Check that [Renesas QE for Display[RX,RA]J/QE for Camera[RA]] is selected as the target of installation,
and click the [Next>] button.

7. After confirming the license agreements, if you agree to the license, select the [| accept the terms of the
license agreements] radio button, and click the [Finish] button.

8. If the dialog of the trust certificate is displayed, check that certificate, and click the [OK] button to continue
installation.

9. When prompted to restart e2 studio, restart it.

10.Start this product from the [Renesas Views] - [Renesas QE] menu of e studio. For details about how to
use this product, see the [Help] menu of e2 studio.

w

2.1.1.2 Install using QE (zip file) downloaded from the Renesas website

1. Start e? studio.

2. From the [Help] menu, select [Install New Software...] to open the [Install] dialog box.

3. Click the [Add...] button to open the [Add Repository] dialog box.

4. Click the [Archive] button, select "RenesasQE_Display RXRA_V370.zip” or

“‘RenesasQE_Camera_RA _V120.zip" in the opened dialog box, and click the [Open] button.

Click the [OK] button in the [Add Repository] dialog box.

Expand the [Renesas QE] item shown in the [Install] dialog box, select the [Renesas QE for

Display[RX,RA] /QE for Camera[RA]] check box, and then click the [Next>] button.

* If you check off the [Contact all update sites during install to find required software] checkbox, you can

shorten the installation time.

7. Check that [Renesas QE for Display[RX,RA]J/QE for Camera[RA]] is selected as the target of installation,
and click the [Next>] button.

8. After confirming the license agreements, if you agree to the license, select the [| accept the terms of the
license agreements] radio button, and click the [Finish] button.

9. If the dialog of the trust certificate is displayed, check that certificate, and click the [OK] button to continue
installation.

10.When prompted to restart e? studio, restart it.

11.Start this product from the [Renesas Views] - [Renesas QE] menu of e? studio. For details about how to
use this product, see the [Help] menu of &2 studio.

SN
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QE for Display[RX,RA] V3.7.0, QE for Camera[RA] V1.2.0 Release Note

2.1.2 Installing the Standalone Version

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-Display\eclipse\ge-display.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”.

B End User License Agreement >

USER LICENSE AGREEMENT ~

IMPORTANT-READ CAREFULLY:

This User License Agreement ("ULA™) 1s a legal agreement between yvou
{etther a natural person or an entity) and Renesas Electronics Corporation
("Renesas™) for the SOFTWARE PRODUCT. As used herein, "SOFTWARE
PRODUCT"

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, vou 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 installed the plug-in version, you can update it in the same way as the procedure for
installation 2.1.1.2

If you have already installed the standalone version, you can update it in the same way as the procedure for
installation 2.1.2

R20UT5739EC0100 Rev.1.00 Page 13 of 38
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QE for Display[RX,RA] V3.7.0, QE for Camera[RA] V1.2.0 Release Note

2.3 Uninstalling This Product

The following describes how to uninstall the plug-in version and the standalone version respectively.

2.3.1 Uninstalling the Plug-in Version
Use the following procedure to uninstall this product.

1.

5.
6.

Start e? studio.

2. Select [Help -> About e? studio] to open the [About e? studio] dialog box.
3.
4. Select [Renesas QE for Display[RX,RAJ/QE for Camera[RA]] displayed on the [Installed Software] tabbed

Click the [Installation Details] button to open the [e? studio Installation Details] dialog box.

page and click the [Uninstall...] button to open the [Uninstall] dialog box.
Check the displayed information and click the [Finish] button.
When prompted to restart e? studio, restart it.

2.3.2 Uninstalling the Standalone Version
Delete the entire folder which .zip package is extracted.
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3. Notes / Restrictions

3.1 Usage Considerations

3.1.1 About additional installation of the RA family environment

If you wish to install the RA family environment additionally to your e2 studio development environment,
please uninstall this product once and install it again after the RA family environment installation is
completed

3.1.2 About compatibility with the previous version of sample program

V2.0.0 or later is not compatible with the previous version (QE for Display[RX] V1.1.0 or below) of the sample
program because V2.0.0 or later has many new items to set and macros to output to the header file. When
updating to V2.0.0 or later, also update the Graphic LCD Controller Module (r_glcdc_rx) to V1.40 or later.

For your information, the relationship between the previous version of QE for Display[RX] and the Graphic
LCD Controller Module is as follows.

»  QE for Display[RX] V1.0.0 : r_glcdc_rx V1.00 - V1.30
»  QE for Display[RX] V1.1.0 : r_glcdc_rx V1.30

3.1.3 How to transfer the data of the previous version (when using plug-in version)

To transfer the configuration data from the previous version, copy the configuration file from the workspace
location below to the project-specific location.

»  Storage location of the previous version's configuration data
<workspace>/.metadata/.plugins/com.renesas.apltool.glcdc
»  Storage location of the V2.0.0 or later configuration data

<project>/.settings/.plugin/com.renesas.apltool.glcdc

3.1.4 How to transfer the data from plug-in version to standalone version

To transfer the configuration data from the plug-in version, copy the configuration file from the plug-in version
project’s storage location below to the standalone version project’s storage location.

Plug-in version side:

»  Storage location of the previous version's configuration data
<workspace>/.metadata/.plugins/com.renesas.apltool.glcdc

»  Storage location of the V2.0.0 or later configuration data

<project>/.settings/.plugin/com.renesas.apltool.glcdc

Standalone version side:
»  Storage location of configuration data

<project>/.settings/.plugin/com.renesas.apltool.glcdc
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QE for Display[RX,RA] V3.7.0, QE for Camera[RA] V1.2.0 Release Note

3.1.5 About the preset values of the evaluation board

When using the evaluation board, preset values are set for each setting item in QE for Display [RX,RA]/QE
for Camera[RA].

Please configure the GLCDC input clock frequency according to the following requirements.
» RXevaluation boards: Set PLL circuit frequency to 240MHz
»  RA evaluation boards: Set LCDCLK value according to the prompts

B 4| %O § [ Usepresers |@]

When using preset settings, it is recommended to set LCDCLK to 200MHz.

Figure 3-1 LCDCLK Setting Value Prompt

Please configure GPT input clock frequency according to the following requirements.
» EK-RA8D1 board: Set PCLKD frequency to 100MHz
» EK-RA8D2 board: Set GTCLK frequency to 240MHz
» EK-RA8P1 board: Set GTCLK frequency to 240MHz

3.1.6 About PLLCLK and panel clock frequency setting of standalone version

In the standalone version, you need to enter the value of "PLL Circuit Frequency [MHz]" in the "Timing
Adjustment" page according to the setting in the Smart Configurator clock page. Also, select the value of
"Panel Clock Frequency [MHz]" according to the prompt after the control.

3.1.7 Note on using the Aeropoint GUI (Library Setting)
When you use the RXv2 instruction set architecture on RX66N, RX72M, and RX72N, change the library set
in the linker options to the following.

1. libcri_AeropointLite_ RXv2_CCRX.lib
2. liberi_Atom_Multiplayer RXv3_CCRX.lib

3.1.8 Note on parameter setting (when using RA family)

The maximum values of the following parameters differ between QE and FSP, if the maximum value is set in
QE, it cannot be reflected in FSP

» QE : HTP (Max 2048) -> FSP : Horizontal total cycles (Max 2047)
» QE : VTP (Max 2048) -> FSP : Vertical total lines (Max 2047)
» QE : VDP (Max 2044) -> FSP : Vertical active video lines (Max 2043)

3.1.9 Note on TrustZone projects usage (when using RA family)

When selecting RA projects, the real-time display adjustment result of TrustZone projects is not guaranteed.
It is recommended to use Non-TrustZone project.
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QE for Display[RX,RA] V3.7.0, QE for Camera[RA] V1.2.0 Release Note

3.1.10 Note on display settings of PC monitor
If the GUI text is overlapped or blocked as shown in the figure below on your PC, please set up your PC
monitor according to the following recommended settings.

© *Display Tuning RX (QE) | Hualfouo g =
tart Display Adjustmer
Maker/Type : Newhaven Display International, Inc. | Model Name/Size : [NHD-4.3-480272EF-ATXL#-CTP 2

Block Image| TCON/LCD Setting|Timing Adjustment Graphic Layer Setting|Image Quality Adjustment

GLCDC

Background Image Output Contraller

Brightness
Video timing
——

generator Synthesizer

ON/LCD Setti

Display

Figure 3-2 GUI with Overlapped or Blocked Text

Recommended monitor settings:
»  Scale: 100%
»  Display resolution: 1920 x 1080

Scale and layout

Change the size of text, apps. and other items

100% (Recommended) '

Advanced scaling settings

Display resolution

1920 = 1080 ~

Figure 3-3 Recommended Monitor Settings
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QE for Display[RX,RA] V3.7.0, QE for Camera[RA] V1.2.0 Release Note

3.1.11 Note on “LCD/Camera Workflow (QE)” view

1. If you press the "Maximize"/"Restore" button in the e? studio window while playing a tutorial video with
the video window maximized, you will not be able to maximize the video window again.

[Workaround]
Close and re-open the LCD/Camera Workflow (QE) view

2. The workflow cannot be opened if WebView2 Runtime is not installed on your PC.
[Workaround]
Download and install WebView?2 (x64 version) from the Microsoft web page.(FAQ:3000670)

3. When workflow is opened, the theme colors may be missing.

& LcD/Camera Werkflow (QF) X ®-3
= QE for Display/QE for Camera

1. Preparation - Selecting a project
Selecting a project

Selecting a LCD Select the projeet that has been created.

Selecting a camera

Select the use case
2. LCD and Camera Adjustment -

Installing the LCD eontroller

Tnstalling the camera controller

LCD display adjustment

Camera capture adjustment I Select a project

Tmplementation Select an e* studio project that uses LCD display or camera capture function.

Use the ¢* studio to create a new project and select the Smart Configusator s the coding assistant tool
After creating the project, use the Smart Configurator to set the clock source for the LCD or camera board.

I Select the use case

Please sefer to the following table to select the use case to be used for configuring display or camera function.

Use case Supported Device
R
R
Oniy Use Display Funetion R
R
R
I+ Use Camera Functio RASDI growp
Only Use Camer Function RASPL Bty

Use Displey and Camera Function  RASDI group

[ Notes

When using Aeropoint GUI 2s 2 GUI drawing tool, do not select a project whose name starts with a number. Aeropoint GUI does not support projects with
such names

Figure 3-4 Theme Color is Missing in Workflow

[Workaround]
Close and re-open the LCD/Camera Workflow (QE) view
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QE for Display[RX,RA] V3.7.0, QE for Camera[RA] V1.2.0

Release Note

4. The workflow may not be displayed properly when clicking on the workflow view again during the

views refresh process.

IE » ™ QE for Display/QE for Camera

1. Preparation

2. LCD Adjustment ’ 3. GUI Creation on LCD

1. Preparation
Selecting a project
Selecting a LCD

Selecting the GUI drawing tool

@ Selecting a project
< g a proj

4

Select the project that has been created.

2. LCD Adjustment
Installing the LCD controller

LCD display adjustment

Il -]

Select the use case.

3. GUI Creation on LCD
Installing the GUI drawing tool driver

Setting of GUI drawing tool
Generate GUL

Implementation

[ Only Use Display Function v ]

I Select a project

Select an e” studio project that uses LCD display or camera capture function.

Use the e* studio to create a new project and select the Smart Configurator as the
coding assistant tool

After creating the project, use the Smart Configurator to set the clock source for
the LCD or camera board

Figure 3-5 Project Selected is Missing in Workflow

[Workaround]

Reselect the project in the "Select a project” step.

5. When you click the button below in the workflow, the help contents of e? studio (2025-07 or later) may

not be opened.

=

J

Selecting a LCD

Selecting an evaluation board

Select when using an evaluation board.
No setting is required when using a custom board

Evaluation board: EK-RASP1

" How to select an evaluation board ll

Lo o
Selecting a camera
[V

J

Selecting an evaluation board

Select when using an evaluation board.
No setting is required when using a custom board

Evaluation board: EK-RASP1

“ How to select an evaluation board ll

Figure 3-6 “How to select an evaluation board” Button

@ Installing the LCD controller

s

Install GLCDC and specify PIN connection.

D Addes

“ How to add the LCD controller "

Figure 3-7 “How to add the LCD controller” Button
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QE for Display[RX,RA] V3.7.0, QE for Camera[RA] V1.2.0 Release Note

~ ) :
B Installing the camera controller
A
J

Install camera middleware and specify PIN connection

& Added

“ How to add the camera contraller H

Figure 3-8 “How to add the camera controller” Button

<P

Camera capture adjustment

Adjustment for camera:

[ Timing adjustment {Camera) ]

" How to display the camera captured image ”

Figure 3-9 “How to display the camera captured image” Button

& & studio = O X

Figure 3-10 Help Content Can’t Open Properly

[Workaround] *

1. Restart e studio, click [Help] —> [Help Contents] menu. (Help cannot be opened at this time, and
this step is required)

Close all open FSP Configuration views.

If there is an open welcome page or workflow view, close them and click [Help] --> [Help
Contents] menu (Help can be opened normally at this time)

If there is no open welcome page or workflow view, click [Help] —> [Welcome] menu to open the
welcome page, and then click [Help] --> [Help Contents] menu (Help can be opened normally at
this time)

If clicking [Help] --> [Help Contents] menu opens help contents normally, other help contents
entries can open the help contents normally.

* This operation needs to be performed every time we start e? studio.
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QE for Display[RX,RA] V3.7.0, QE for Camera[RA] V1.2.0 Release Note

3.1.12 Note on baud rate setting when using standalone version

Due to the limitation of the communication speed of the USB-to-serial IC (RL78G1C) installed on the
Renesas Starter Kit and Envision Kit boards, for projects using these two types of Evaluation boards, if you
use the USB-to-serial resources on the board, the maximum communication baud rate set in the standalone
version cannot exceed 115200.

3.1.13 Note on pin configuration settings of FSP modules (EK-RA8D1 board setting)
When using camera module, you need to do the following pin configuration settings.

1. Set the “Operation Mode” of “ETHER_RMII” as “Disabled” in the Pins page of FSP Configuration. *

S EEEET i= @ B 1% Pin Configuration 3 Cycle Pin Group
[Type fiter text | | Name Value Lock  Link
7 Ports ~ Pin Group Selection Mixed
v v Peripherals [_operation Mode Disabled ]
Analog:ACMPHS ~ Input/Qutput
+ Analog:ADC ET0_ExOUT None
Analog:DACT2 ETO_LINKSTA :‘l:ve
CLKOUT:CLKOUT ETO MDC Nene
Connectivity:CANFD ETO_MDIO Hene
Connectivity:ETHER_MII ETO_WOL Nene
v Connectivity:ETHER_ RMII REF50CKO0 None
ETHER_RMI ] RMIID_CRS_DV Nore
Connectivity:13C RMII0_RXDO None
v ConnectivityIIC RMII0_RXD1 None
+ Connectivit:MIPI RMII0_RX ER :m:ve
+ Connectivity:OSPI RMII0_TXDO Hene
+ Connectivity:SCI RMII0_TXD1 “1\:\‘6
Connectivity:SDHI RMII0_TXD_EN None
# Connectivity:SPl . I
Connectivity:SSIE
+ Connectivity:USB FS Module name:  ETHER RMII ~
Connectivity:USE HS Usage: For ETHERC, use same Pin Group for signals
# DebugdTAG/SWD - Please refer to the MCU User's Manual.
DebugiTRACE o e Selection of Ml and RMII are mutually sxclusive. o

Figure 3-11 ETHER_RMII Pin Configuration for EK-RA8D1
* Due to the conflict with CEU pin resources, the pins of ETHER_RMII are not used.

2. Set the pin configuration of “CEU” in the Pins page of FSP Configuration. *

Pin Selection i= [ E 1% Pin Configuration ~J Cycle Pin Group
[Tyee filter text | [MNeme Valus Lock  Link
+ Connectivity:0SPI o Pin Group Selection Mixed
 ConnectivityiSCI Operation Mode Custom
Connectivity:SDHI v Input/Output <
¥ Connectivity:SPI VIo_CLK ~ p708 &
Connectivity:SSIE VIO Do v P400 & ES
 Connectivity:USB FS vio b1 « P40l F [
Connectivity:USB HS VIO_D2 ¥ P40S J =
+ DebugTAG/SWD Vio D3 ¥ P406 & =
DebugTRACE vio_b4 ¥ P700 & =
ExBus:BUS VIO D5 ¥ P701 & =
# ExBusiSDRAM VIO _D6 v 702 & =
v+ HMI:CEU vio b7 « P703 g
. CEU vio_D8 Nane
+ HMI:GLCD VvIo_Dg None
InterruptIRQ VvIo_D10 Nane
# System:CGC VIO D11 None
# Systern:SYSTEM Vio_b12 None
TRGADC(Digital) vio_ D13 None
TRGICAC VIO_D14 Nane
TimersiAGT VIO_D15 None
# Timers:GPT VIO FLD None i
Timers:GPT_OPS VIO_HD v 709 & =
Timers:GPT_POEG VviovD « P710 7 =
TimersiRTC < )
TimersiULPT v| | Module name:  ceu
i >

Figure 3-12 CEU Pin Configuration for EK-RA8D1
* Due to the conflict with SDRAM pin resources, the upper 8-bit data pins of CEU are not used.
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QE for Display[RX,RA] V3.7.0, QE for Camera[RA] V1.2.0 Release Note

3. Set the pin configuration of “GPT3” in the Pins page of FSP Configuration.

Pin Selection i= [ = 1% Pin Configuration 2 Cycle Pin Group

|T~,pE filter text ‘ Name Value Lock  Link

Pin Group Selection Mixed
Operation Mode GTIOCA or GTIOCE
~ Input/Output
GTIOC3A v P403
GTIOC3B None

InterruptIRQ -
+ SystemiCGC
+ SystemiSYSTEM
TRG:ADC(Digital)
TRG:CAC
Timers:AGT
v ¢ Timers:GPT
GPTO
GPT1
GPT2
- GPT3
GPT4
GPTS
GPTS
GPT7
GPT8
GPTY
GPT10
GPT11
GPT12
GPT13
Timers:GPT_OPS
Timers:GPT_POEG
Timers:RTC < >
Timers:iULPT

~ Module name:  GPT3

< >

Figure 3-13 GPT3 Pin Configuration for EK-RA8D1

3.1.14 Note on pin configuration setting of FSP module (EK-RA8D2 board setting)
When using LCD module, you need to do the following pin configuration settings.

1. Set the “Operation Mode” of “GPT13” as “Disabled” in the Pins page of FSP Configuration. *

Pin Selection = [@ B /% Pin Configuration

‘T';pe filter text ‘ Name Value Lock  Link

~  HMIGLCDC - Pin Group Selection Mixed
GLCDC | Operation Mode Disabled I
¥ HMEMIPI v Input/Qutput
GTCPPO13 None
GTIOCT3A None
GTIOC13B None

+ Interrupt:IRQ
v SystemiCGC
TRGADC(Digital)
TRG:CAC
Timers:AGT
v Timers:GPT
GPT
GPTO
GPT1
GPT2
GPT3
GPT4
GPTS
GPTB
GPT7
GPT8
GPTS
« GPT10
GPT11
« GPT12
Module name: GPT13
Timers:GPT_OPS
Timers:GPT_POEG
Timers:RTC
Timers:ULPT

v

Figure 3-14 GPT13 Pin Configuration for LCD Module of EK-RA8D2

* Due to the conflict with P514 pin resources, the pins of GPT13 are not used.
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QE for Display[RX,RA] V3.7.0, QE for Camera[RA] V1.2.0 Release Note

2. Set “P514” pin of “Ports” module as “Output mode (Initial High)” in the Pins page of FSP

Configuration.
Pin Selection i= = 1% Pin Configuration
‘T\,pe filter text | Name Value Link
- n Symbolic Name DISP_BLEN
v P2 Comment
v P3 I Mode Output mode (Initial High) I
v pa Pull up/down Naone
v v PS5 IRQ None
P50 Output Type CMOS
~ PSO1 Drive Capacity L
502 Input Latch None
PS03 v Input/Output
v PS04 P514 ¥ GPIO
« P305
¥ P506
¥ P307
« P508
¥ P509
+ P310
« P51
¥ P512
P313
P515
¥ PB
< P7 Module name: P514
¥ P8 Port Capabilities: ESWM_GMII/MII: ET_TAS_STA1
« P9 ESWM_RGMII: ET_TAS STA1
v PA ESWM_RMIL: ET_TAS_STA1
+ PB GLCDC: LCD_EXTCLK
+ B GPT13: GTIOCT3B
IIC2: SDA2
v PD IRQ: IRQ13
« Other Pins SCl4: DE4
+ Peripherals v SCI4: SCR4

Figure 3-15 "DISP_BLEN" Pin Configuration for EK-RA8D2

3. Set “P606” pin of “Ports” module as “Output mode (Initial High)” in the Pins page of FSP
Configuration.

Pin Selection = B 1%  Pin Configuration

Type filter text | Name Value Link
Symbalic Name DISP_RESET
Comment
IMde Output mode (Initial High) I
Pull up/down MNone
IRQ None
Qutput Type CMOS
Drive Capacity H
Input Latch Mone
v Input/Output
P60G « GPIO

v « Ports ~
+ PO
P1
P2
p3
P4
P5
PG
« PBO0
« Pa0l
+ Pa02
« P603
« Pa04
PG05
« PB07
+ Pe08
+ P609
« Po10
< P61l
« Pa12
« PB13
+ PB14 Module name: P&06
¥ P815 Port Capabilities: BUS: BC3
P7 BUS: WR3
pa IRQ: IRQ24
v OSPIT: OM_1.5106
PA
PB
PC
PD

€ 4 L 4 48

L T W U S S 8

Figure 3-16 "DISP_RESET" Pin Configuration for EK-RA8D2
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Release Note

4. Set the “Operation Mode” of “CEU” as “Disabled” in the Pins page of FSP Configuration. *

Pin Selection = B 1%

Type filter text

~ « Peripherals
Analog:ACMPHS
Analog:ADCO
Analog:ADC1
Analog:DACT2
CLKOUT:CLKOUT
CLKOUT:CMPOUT
CLKOUT:ETHPHYCLK
Connectivity: CANFD

4

4

Cannectivity:ESWM_GMII/MII

4

Connectivity:ESWNM_RGMII
Connectivity:ESWM_RMII
Connectivity13C
ConnectivitylIC
Connectivity:OSPI
Connectivity:PDM
ConnectivitySCI
Connectivity:SDHI
Connectivity:SP1
Connectivity:SSIE
Connectivity:USE FS
Connectivity:USB HS
DebugTAG/SWD
Debug:TRACE
ExBus:BUS
ExBus:SDRAM

v HMI:CEU

4

4

4

4

4

4

4

¥ HMEGLCDC
GLCDC
+ HMEMIRI

~

Pin Configuration

Name Value Lock
Pin Group Selection Mixed
Operation Mode Disabled

~ Input/Output

VIO_CLK None
VIO DO None
VIO_D1 None
VIO D2 None
VIO_D3 Nene
VIO D4 None
VIO D5 None
VIO_D6 None
VIO D7 None
VIO_D8 None
VIO D9 None
Vio_D10 None
VIO D11 None
VIiQ D12 None
VIO D13 None
VIO D14 None
VIO_D15 None
VIO FLD None
VIO_HD None
VIO VD None

Link:

Module name:  CEU

Figure 3-17 CEU Pin Configuration for LCD Module of EK-RA8D2

* Due to the conflict with GLCDC pin resources, the pins of CEU are not used.

5. Set the pin configuration of “GLCDC” in the Pins page of FSP Configuration.

Pin Selection

B %

Type filter text

<

Analog:ADCO
Analog:ADCT
AnalogiDACT2
CLKOUT:CLKOUT
CLKOUT:CMPOUT
CLKOUT:ETHPHYCLK
Connectivity:CANFD

<

4

Connectivity:ESWM_RGMII
Connectivity:ESWM_RMII
Connectivity:l3C
ConnectivityilIC
Connectivity:05PI
Connectivity:PDM
Connectivity:SCI
Connectivity:SDHI
Connectivity:SPI
Connectivity:SSIE
Connectivity:USB FS
Connectivity:USB HS
DebugTAG/SWD
Debug:TRACE
ExBus:BUS
ExBus:SDRAM
HMI:CEU
HMI:GLCDC

C
HMEMIPI
InterruptIRQ
System:CGC
TRG:ADC(Digital)
TRG:CAC
Timers:AGT
Timers:GPT
Timers:GPT_OPS
Timers:GPT_POEG
Timers:RTC

<

<

<

4

4

<

<

<
4

4

4

<

<

Connectivity:ESWM_GMII/MII

~

Pin Configuration

Name Value Lock  Link
Pin Group Selection Mixed
Operation Mode Custom
~ Input/Output
LCD CLK ¥ P515 ' (=)
LCD_DATAD v pol4 o =2
LCD_DATAI ¥ PO15 o =
LCD_DATA2 ¥ 903 5 =)
LCD_DATA3 ¥ P82 5 =)
LCD_DATA4 ¥ P90 & =
LCD_DATAS ¥ o1l 5 =)
LCD_DATAG < po12 & [
LCD_DATAT ~ pol13 o =2
LCD DATAS v Po04 ' (=)
LCD_DATAD v p207 o =2
LCD_DATA1D ~ PBO7 o =2
LCD_DATAT ¥ PBOG 5 =3
LCD_DATA12 ¥ PBOS 5 =)
LCD_DATA13 ¥ PBO1 5 =)
LCD_DATA14 ¥ PBO4 5 =)
LCD_DATA1S ¥ PBO3 5 =)
LCD_DATA16 ~ PBO2 & >
LCD_DATA17 ~ PBOD o =2
LCD_DATA18 < 707 o =2
LCD_DATA19 v P71 o =2
LCD_DATA20 v P712 & >
LCD_DATA21 ¥ 713 5 =)
LCD_DATA22 ¥ P714 5 =)
LCD_DATA23 ¥ P715 5 =)
LED_EXTCLK ¥ P710 5 =)
LED_TCONO + P80S 5 =)
LCD TCON1 ~ P85 o =2
LCD TCOM2 ~ PRO7 o =2
LCD TCON3 ~ p513 o =2

Module name:  GLCDC

Figure 3-18 GLCDC Pin Configuration for EK-RA8D2
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Release Note

When using camera module with parallel connection, you need to do the following pin configuration settings.
1. Set the pin configuration of “CEU” in the Pins page of FSP Configuration.

Pin Selection i [ 5 1% Pin Configuration
‘Type filter text ‘ Name value Lock  Link
CLKOUT:CMPOUT ~ Pin Group Selection Mixed
CLKOUT:ETHPHYCLK Operation Mode Custom
Connectivity:CANFD v Input/Qutput
ConnectivityESWM_GMII/MII VIo_CLK v PBO4 s
 ConnectivityESWM_RGMII vio.bo ¥ P400 g [ o
ConnectivityESWM_RMII vio b1 ~ P902 5 &
Connectivity:13C vio b2 < P40S I =
v v ConnectivitylIC Vvio b3  P406 & [ >
nco vio D4 ¥ P700 & o
v VIO D5 ¥ P701 & =
ncz vio_be ¥ P702 &5 =
# Connectivity:0SPI Vio b7 ¥ P703 & =
Connectivity:PDM viobs None
+ Connectivity:SCl Vio D9 Nene
Connectivity:SDHI Vio D10 None
Connectivity:SPI Vio D11 None
Connectivity:SSIE vio D12 None
# Connectivity:USB FS VIO D13 None
# Connectivity:USB HS Vio D14 None
# Debug: TAG/SWD VIo D15 None
Debug:TRACE VIO_FLD None
ExBus:BUS VIO HD ¥ PBO3 & &
¥ ExBus:SDRAM VviovD + PBO2 & o
~ ¥ HMICEU
- R Module name:  CEU
AMI-GLCDC
¢ HMEMIPI
 InterruptiRQ
v System:CGC
TRG:ADC(Digital) .

Figure 3-19 CEU Pin Configuration for Parallel Camera of EK-RA8D2

2. Set the pin configuration of “lIC1” in the Pins page of FSP Configuration.

Pin Selection = = 1% Pin Configuration

Type filter text

‘ Name

Value Lock  Link

«  Peripherals
AnalogiACMPHS
< Analog:ADCO
¢ Analog:ADC1
Analog:DAC12
CLKOUT:.CLKOUT
CLKOUT:.CMPOUT
CLKOUT:ETHPHYCLK
Connectivity:CANFD
Connectivity:ESWM_GMII/MII
Cannectivity:ESWM_RGMII
Connectivity:ESWM_RMII
Connectivity:|3C
v v Connectivity:lIC
11Co
lce
+ ConnectivitrOSPI
Connectivity:PDM
Connectivity:SCl
Connectivity:SDHI
Connectivity:SP1
Cannectivity:3SIE
Cannectivity:USB FS
Connectivity:USB HS
Debug:TAG/SWD
Debug: TRACE
ExBus:BUS
ExBus:SDRAM
HMILCEU

4

4

4

4

AY

4

4

~ Pin Group Selection
Operation Mode
~ Input/Output
sci
SDAT

Mixed
Disabled

512 i

viR]

v
¥ P511 @

Module name:  1IC1

Usage: For IIC, use same Pin Group for SDA/SCL signals
-Please refer to the MCU User's Manual.

Figure 3-20 1IC1 Pin Configuration for Parallel Camera of EK-RA8D2
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Release Note

3. Set the pin configuration of “GPT12” in the Pins page of FSP Configuration.

Pin Selection

B %

Pin Configuration

[Type fiter text

‘ Name

Value Lack  Link

ExBus:BUS
+ ExBusiSDRAM
+ HMECEU
HMI:GLCDC
< HMIMIPI
# InterruptIRQ
# System:CGC
TRG:ADC(Digital)
TRG:CAC
Timers:AGT
~ ¢ Timers:GET
GPT
GPTO
GPT1
GPT2
GPT3
GPT4
GPTs
GPT6
GPT7
GPTa
GPTY
« GPTI0
GPT11

~ Bin Group Selection

Operation Mode
~ Input/Output
GTCPPO12
GTIOC12A
GTIOC12B

Mixed
GTIOCA or GTIOCB

None
« P501 ' =0
None

« GPT13
Timers:GPT_OPS
Timers:GPT_POEG
Timers:RTC
Timers:ULPT

| + GPT12 I

v

Module name:  GPT12

Figure 3-21 GPT12 Pin Configuration for Parallel Camera of EK-RA8D2

When using camera module with MIPI connection, you need to do the following pin configuration settings.
1. Set “P108” pin of “Ports” module as “Output mode (Initial High)” in the Pins page of FSP

Configuration.

Pin Selection

=%

Type filter text

v « Ports
+ PO
v o P

¥ P100

¥ P101

¥ P102

¥ P103

¥ P104

¥ P105

¥ P106

« P107

¥ P109

¥ P110

¥ P11

¥ P112

¥ P113

¥ P114

¥ P115
¥ P2
¥ P3

-

Pin Configuration

Name Value Link
Symbolic Name J2 30
Comment Enable when connected
IMode Qutput mode (Initial High) I
Pull up/down None
IRQ None
Qutput Type CMOS
Drive Capacity L
Input Latch None
v Input/Qutput
pi08 ¥ GPIO
Meodule name: P108
Port Capabilities: GPT10: GTIOC10B
IRQ: IRQ24

SDHI0: SDODATE

Figure 3-22 P108 Pin Configuration for MIPl camera of EK-RA8D2
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2. Set the pin configuration of “IIC1” in the pin page of FSP Configuration

Pin Selection = = 1%  Pin Configuration

Type filter text | MName Value Lock  Link

Pin Group Selection Mixed
Operation Mode Disabled
~ Input/Output
scLl ¥ P512 & =3
SDAT ¥ P511 il =3

Connectivity: CANFD A
Connectivity:ESWM_GMII/N
+ Connectivity:ESWM_RGMII
Connectivity:ESWM_RMII
Connectivity:13C
w « Connectivity:|IC
1nco
ncz
+ Connectivity:OSPI
Connectivity:PDM
+ Connectivity:5CI
Connectivity:SDHI
Connectivity:SPI
Connectivity:SSIE
Connectivity:USB FS
Connectivity:USB HS
Debug TAG/SWD
Debug:TRACE Module name:  1IC1
ExBus:BUS Usage: For IIC, use same Pin Group for SDA/SCL signals
ExBus:SDRAM -Please refer to the MCU User's Manual.

4,

€

4

MK

Figure 3-23 1IC1 Pin Configuration for MIPI camera of EK-RA8D2

3. Set the pin configuration of “GPT12” in the pin page of FSP Configuration

Pin Selection = = 1% Pin Configuration

Type filter text | Name Value Lock  Link

Pin Group Selection Mixed
Operation Maode GTIOCA or GTIOCB
v Input/Output
GTCPPO12 None
GTIOC12A + P501 ﬂ' o
GTIOC12B MNone

Timers:AGT L]
v Timers:GPT

GPT

GPTO

GPT1

GPT2

GPT3

GPT4

GPTS

GPT6

GPT7

GPT8

GPTY
« GPT10

GPT11
¥ GPT13
Timers:GPT_OPS
Timers:GPT_POEG Module name:  GPT12
Timers:RTC
Timers:ULPT

Figure 3-24 GPT12 Pin Configuration for MIPI camera of EK-RA8D2
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3.1.15 Note on pin configuration settings of FSP modules (EK-RA8E2 board setting)
When using LCD module, you need to do the following pin configuration settings.

1. Set“LCD_TCON3” pin of “GLCD” module as “None” in the Pins page of FSP Configuration.

Pin Selection = B % Pin Configuration
[Type filter text | | Neme Value lock  Link
P - LCD DATA3 + P91 F =
+ Other Pins LCD_DATAL + 912 &=
v+ peripherals LCD_DATAS + P913 &=
AnalogACMPHS LCD_DATAG + PoD4 &[>
« AnalogiADC LCD DATAT + oDz &
AnalogDAC12 LCD DATAB + paoz & >
CLKOUTCLKOUT LCD DATAD « 207 £ >
+ Connectiity:CANFD LCD DATATO Y £l >
+ ComnectiityliC LCD DATAT + P712 F >
+ Connactiit:0SPI LCD_DATA12 * PT13 &=
+ Connactivin:scl LCD_DATA13 - PT14 &=
Connecthityspl LCD_DATA14 + P15 &=
ConnectiitySSIE LCD DATA1S + PBOT & >
+ Connectivity:USB FS LD DATATE  PE0S o || @
+ Debugd TAG/SWD LCD DATA1T + PBOS £ >
DebugTRACE LCD DATATE + PBO1 £ >
ExBuoBUS LCD DATA19 + PBO4 F =
v ExBuSSORAM LCD DATAZ0 + PBO3 F =
" v HMIGLED LCD_DATA21 + PEOZ &=
LCD_DATA22 + PEOD &=
T reranER LCD_DATA23 + 707 &[>
v SysemiCoC LCD EXTCLK + P514 &
+ SystomSVETEM LD TCoND + P80s F [ =
TRG-ADCDigital) LCD TCONT + P8O7 S
TRGICAC LCD TCONZ v ps13 T =
TimersAGT Lico Tcons None |
¥ Timers:GPT Module name:  GLCD
Timers:GPT_POEG
TimersiRTC
Timers:ULRT
v

Figure 3-25 GLCD Pin Configuration for EK-RA8SE2

2. Set “P515” pin of “Ports” module as “Output mode (Initial High)” in the Pins page of FSP

Configuration.
Pin Selection = B &  Pin Configuration
Type filter text ‘ Name Value Link
o2 - Symbalic Name LCD_STDBY GLCD_TCON3
v pa Comment
v P I Mode Qutput mode (Initial High) I
v v PS5 Pull up/dawn None
+ Psoo Output Type CMOS
pso1 Drive Capacity L
ps02 ~ Input/Output
pso2 P515 + GPIO
« P304
« P305
+ P306
+ P307
+ P508
+ P5309
+ P310
+ P311
« P312
« P313
« P314
¥ PB
¥ P7
+ P8
« P9
+ PA
¥ PB
¥ Other Pins Module name: ~ P515
v Peripherals Port Capabilities: GLCD: LCD TCON3
Analog:ACMPHS
¢ Analog:ADC
Analna:DAC] Ae

Figure 3-26 "LCD_TCON3" Pin Configuration for EK-RA8SE2
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3.1.16 Note on pin configuration settings of FSP modules (EK-RA8P1 board setting)
When using LCD module, you need to do the following pin configuration settings.

1. Set “P514” pin of “Ports” module as “Output mode (Initial High)” in the Pins page of FSP

Configuration.
Pin Selection i= E 1%  Pin Configuration
|T‘;pe flter text | MName Value Link
[P N Symbolic Name DISP_BLEN
 P500 Comment
- P50 Mode Output mode (Initial High) |
 P502 Pull up/down MNone
v PS03 IRQ None
PS04 Qutput Type CMOS
+ P505 Drive Capacity L
+ PS05 Input Latch Nane
 P507 ~ Input/Output
~ PS0a pP514 ¥ GPIO
+ P509
+ P510
+ P511
¥ P512
+ P513
¥ P515 Module name: P514
v P6 Port Capabilities:  ESWM_GMII/MIL: ET_TAS_STAT
v p7 ESWM RGMII: ET TAS STA1
- o8 ESWM_RMII: ET TAS STAT
I~ GLCDC: LCD_EXTCLK
GPT13: GTIOCT3E
v PA 1IC2: SDA2
¥ PB IRQ: IRQ13
B 5CI4: DE4
D v SCI4: SCK4

Figure 3-27 "DISP_BLEN" Pin Configuration for EK-RA8P1

2. Set “P606” pin of “Ports” module as “Output mode (Initial High)” in the Pins page of FSP

Configuration.

Pin Selection =

B 1%

Pin Configuration

| Type filter text

« P509
P510
P511
ps12
Ps13
P514
+ P515

v « PB
+ PG00
Pa01
P&02
P&03
P&04
P&05
+ PB07
+ P608
« P609
+ PB10
¥ P611
+ PB12
+ P613
+ Po14
¥ PB15

< P7

L S S S S

| Name Value Link
~ Symbolic Name DISP_RESET
Comment
Mode Output mode (Initial High) |
Pull up/down MNaone
IR None
Qutput Type CMOS
Drive Capacity M
Input Latch MNone
v Input/Output
P606 ¥ GPIO
Module name: P&06
Port Capabilities: BUS: BC3
BUS: WR3
IRQ: IRQ24

Pin Function  Pin Number

0SPI1: OM_1_SI06

Figure 3-28 "DISP_RESET" Pin Configuration for EK-RA8P1
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When using camera module with parallel connection, you need to do the following pin configuration settings.
1. Set the “Operation Mode” of “I3C0” as “Disabled” in the Pins page of FSP Configuration. *

Pin Selection

= A %

Type filter text

Analog:DAC12
CLKOUT:CLKOUT
CLKOUT:CMPOUT
CLKOUT:ETHPHYCLK
Connectivity: CANFD

& ConnectivitgESWM RGMII
Connectivity:ESWM_RMII

v Connectivity:13C
Connectivity:11C
Connectivity:OSPI
Connectivity:PDM
Connectivity:SCI
Connectivity:SDHI
Connectivity:SPI
Connectivity:SSIE
+ SSIE

SSIEQ

SSIET
+ Connectivity:USB FS
« Connectivity:USB HS
DebugTAG/SWD
Debug:TRACE

L S S

<

Connectivity: ESWM_GMII/MIT

~

Pin Function | Pin Number

Pin Configuration

Name

Pin Group Selection

Lock  Link

Value

Mixed

|Operation Made

Disabled |

v Input/Qutput
13C SCLO
13C_SDAD

None

None

13C0

Meodule name:

Figure 3-29 13CO0 Pin Configuration for Parallel Camera of EK-RA8P1

* Due to the conflict with CEU pin resources, the pins of I3C0 are not used.

2. Set the “Operation Mode” of “SSIEQ” as “Disabled” in the Pins page of FSP Configuration. *

Pin Selection

= B 1%

Type filter text

¥ ConnectivityESWM RGMI|
ConnectivitpESWM_RMII
Connectivity13C

¥ ConnectivityllC

¥ Connectivity:0SPI

¥ ConnectivityPDM

« Connectivity:SCI
Connectivity:SDHI
Connectivity:SPI

v « Connectivity:SSIE
+ SSIE
SSIET

+ Connectivity:USB FS

+ Connectivity:US8 HS

« DebugJTAG/SWD
Debug:TRACE
ExBus:BUS

+ ExBus:SDRAM

« HMI:CEU
HMI:GLCDC

« HMEMIPI
Interrupt:IRQ

¥ System:CGC

~

Pin Function | Pin Number

Pin Configuration

Name

Pin Group Selection

Value Lock  Link

Mixed

| Operation Mode

Disabled |

v InputfOutput
SSIBCKO
SSILRCKO
SSIRXDO
SSITXDO

Naone
Naone
Naone

Naone

Module name:  SSIEQ

Figure 3-30 SSIEO Pin Configuration for Parallel Camera of EK-RA8P1

* Due to the conflict with CEU pin resources, the pins of SSIEQ are not used.
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3. Set the “Operation Mode” of “GLCDC” as “Disabled” in the Pins page of FSP Configuration. *

Pin Selection

i= I |%  Pin Configuration

Type filter text

Analog:ACMPHS
Analog:ADCO
Analog:ADC1
Analog:DAC12
CLKOUT:CLKOUT
CLKOUT:CMPOUT
CLKOUT:ETHPHYCLK
Connectivity: CANFD
Connectivity:ESWM_GMII/MII
« Connectivity:ESWM_RGMII
Connectivity:ESWNM_RMII
Connectivity:13C
« Connectivity:[1C
+ Connectivity:OSPI
« Connectivity:PDM
« Connectivity:SCI
Connectivity:SDHI
Connectivity:SP1
Connectivity:SSIE
Connectivity:USB FS
Connectivity:USB HS
DebugTAG/SWD
Debug:TRACE
ExBus:BUS
+ ExBus:SDRAM
+ HMI:CEU
v HMI:GLCDC

AL S S

+ HMI:MIPI
Interrupt:IRQ

« System:CGC
TRG:ADC(Digital)
TRG:CAC
Timers:AGT

+ Timers:GPT
Timers:GPT_OPS

Lock

Link

| MName Value
A Pin Group Selection Mixed
| Operation Made Disabled
+ Input/Output
LCD_CLK None
LCD_DATAOD None
LCD_DATA1 None
LCD_DATA2 None
LCD_DATA3Z None
LCD_DATA4 None
LCD_DATAS None
LCD_DATAG None
LCD_DATAT None
LCD_DATAS None
LCD_DATAS None
LCD_DATATO0 None
LCD_DATAT1 None
LCD_DATA12 None
LCD_DATA13 None
LCD_DATA14 None
LCD_DATA1S None
LCD_DATA16 None
LCD_DATA17 None
LCD_DATA1S None
LCD_DATA19 None
LCD_DATAZ20 None
LCD_DATAZ1 None
LCD_DATAZ22 None
LCD_DATA23 None
LCD_EXTCLK None
LCD_TCONO None
LCD_TCON1 None
LCD_TCONZ None
LCD_TCON3 None
Module name: GLCDC
v

Pin Function | Pin Number

* Due to the conflict with CEU pin resources, the pins of GLCDC are not used.

4. Set the pin configuration of “CEU” in the Pins page of FSP Configuration.

Pin Selection

i= = 1% Pin Configuration

Type filter text

CLKOUT:CLKOUT

CLKOUT:CMPOUT

CLKOUT:ETHPHYCLK

Connectivity:CANFD

Connectivity:ESWM_GMII/MII

Connectivity:ESWM_RGMII

Connectivity:ESWM_RMII

Connectivity:13C

« Connectivity:|1C

+ Connectivity:0SPI

+ Connectivity:PDM

+ Connectivity:5CI
Connectivity:SDHI
Connectivity:SPI

+ Connectivity:SSIE

+ Connectivity:USB FS

v

v

4,

Connectivity:USE HS
Debug:TAG/SWD
Debug:TRACE
ExBus:BUS
ExBus:SDRAM

v « HMICEU

4,

HMIEGLCDC

" HMI:MIPI
Interrupt:IRQ
¥ System:CGC

| Name Value Lock  Link
- Pin Group Selection Mixed
Operation Maode Custom
~ Input/Output
VIO_CLK + PBO4 = =
VIO_DO + PA00 = =3
VIO D1 ¥ P302 i =
VIO_D2 + P405 = =)
VIO_D3 + PA06 = =
VIO_D4 + P700 = =3
VIO D5 ¥ P701 i =
VIO D6 v P702 = =
VIO_D7 + P703 o =
VIO D8 MNone
VIO D9 None
VIO D10 MNone
VIo_D11 None
VIO D12 MNone
VIio_D13 MNone
Vio_D14 MNone
VIO D13 MNone
VIO _FLD MNone
VIO_HD + PBO3 & =3
VIO VD + PBO2 = =
Module name: CEU
v

Pin Function | Pin Number

Figure 3-32 CEU Pin Configuration for Parallel Camera of EK-RA8P1

Figure 3-31 GLCDC Pin Configuration for Parallel Camera of EK-RA8P1
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5. Set the pin configuration of “lIC1” in the Pins page of FSP Configuration.

Pin Selection i= E 1% Pin configuration
Type filter text | MName Value Lock  Link
AnalogDACI2 - Pin Gmlup Selection Mixed
CLKOUT:CLKOUT Operation Mode Custom
CLKOUT:CMPOUT v Input/Output _
CLKOUTETHPHYCLK SCL1 v P512 @ =
Connectivity:CANFD DAl MLl 1il =)

Connectivity:ESWM_GMI1/MII
Connectivity:ESWM_RGMII
Connectivity:ESWM_RMII
Connectivity:13C

w « Connectivity:lIC

1nco
ncz2
Connectivity:OSP|
Connectivity:PDIM
Connectivity:SCI
Connectivity:SDHI
Connectivity:SPI
Connectivity:S51E
Connectivity:SB FS
Connectivity:USB HS
+ DebugdTAG/SWD
Debug:TRACE
ExBus:BUS
+ ExBus:SDRAM

HMI:CEU
HMI:GI CDC

Figure 3-33 1IC1 Pin Configuration for Parallel Camera of EK-RA8P1

<

Module name:  11C1
Usage:

For 1IC, use same Pin Group for SDA/SCL signals

-Please refer to the MCU User's Manual.

6. Set the pin configuration of “GPT12” in the Pins page of FSP Configuration.

Pin Selection

i= F 1%

Type filter text

Pin Configuration

Name

Value Lock

Link

HMI:MIPI
Interrupt:IRQ
+ System:CGC
TRG:ADC(Digital)
TRG:CAC
Timers:AGT
v Timers:GPT
GPT
GPTO
GPT1
GPT2
GPT3
GPT4
GPT3
GPTa
GPT?7
GPT8
GPT9
GPT10
GPT11
GPT13
Timers:GPT_OPS
Timers:GPT_POEG
Timers:RTC
Timers:ULPT

A

Pin Group Selection
Operation Mode
v Input/Qutput
GTCPPO12
GTIOCT12A
GTIOoC128

Mixed
GTIOCA or GTIOCB

None
¥ P501 &
None

<

Module name:  GPT12

Figure 3-34 GPT12 Pin Configuration for parallel camera of EK-RA8P1
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When using camera module with MIPI connection, you need to do the following pin configuration settings.
1. Set “P108” pin of “Ports” module as “Output mode (Initial High)” in the Pins page of FSP

Configuration.
Pin Selection = = & Pin Configuration
Type filter text ‘ Name Value Link
- v Ports - Symbaolic Name J2.30
v PO Comment Enable when connected
v v Pl Mode IDulput mode (Initial High) I
v P100 Pull up/down Nane
o1 IRQ None
v P02 Cutput Type CMOS
v P03 Drive Capacity L
v P04 Input Latch None
v P05 » Input/Output
v P06 P108 ¥ GPIO
+ P107
+ P109
P110
+ P111
+ P112
« P113
« P14
+ P115
« p2
« P3
« P4 8
v P35 Module name: P108
v Po Port Capabilites: GPT10: GTIOC10B
AL IRQ: IRQ24
+ P8 SDHI0: SDODATE
¥ Pg A
< >

Figure 3-35 P108 Pin Configuration for MIPI camera of EK-RA8P1

2. Set the pin configuration of “IIC1” in the pin page of FSP Configuration

Pin Selection i= 1 1%  Pin Configuration
Type filter text | Name Value Lock  Link
AnalogiDACTZ - Pin Gmlup SB\Bd:tmn Mixed
CLKOUT:CLKOUT Operation Mode Custom
CLKOUT:CMPOUT ~ Input/Output _
CLKOUT:ETHPHYCLK Sct v Ps12 T =
Connectivity: CANFD sDAT LI il =

Connectivity:ESWM_GMII/MII
+ Connectivitp:ESWM_RGMII
Connectivity:ESWM_RMII

+ Connectivity:13C

v + Connectivity:lIC
nco
ncz

+ Connectivity:05PI

+ Connectivity:PDM

« Connectivity:SC|
Connectivity:SDHI
Connectivity:SPI
Connectivity:SSIE
Connectivity:USB FS
Connectivity:USB HS
Debug TAG/SWD d
Debug:TRACE Module name:  1IC1
ExBus:BUS Usage: For IIC, use same Pin Group for SDA/SCL signals
ExBus:SDRAM -Please refer to the MCU User's Manual.
HMI:CEU

« HMIGI CDC ¥
€ >

4,

Figure 3-36 11IC1 Pin Configuration for MIPI camera of EK-RA8P1
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3. Set the pin configuration of “GPT12” in the pin page of FSP Configuration

Pin Selection i= [@ [ /% Pin configuration
|T*,pe filter text | Name Value Lock  Link
 HMEMIE! . Pin Group Selection Mixed
InterruptIRQ Operation Mode GTIOCA or GTIOCB
/ SystemiCGC [ Input/Output
TRGADC(Digital) GTCPPOT2 Nene _
TRG:CAC GTIOC12A + P501 F o
i AGT GTIOC128 None
v« Timers:GPT
GPT
GPTO
GPT
GPT2
GPT3
GPT4
GPT3
GPTG
GPT7
GPT8
GPTS
GPT10
GPT11
GPT13 <
Timers:GPT_OPS Module name:  GPT12
Timers:GPT_POEG
Timers:RTC
Timers:ULPT
v
< >

Figure 3-37 GPT12 Pin Configuration for MIPI camera of EK-RA8P1

3.1.17 Note on settings of captured image size

When using CEU to capture camera images, please set the captured image size according to the following
table.

Evaluation Board Use Case Maximum Captured Image Size
EK-RA8D1 Only Use Camera Function 1280%960 pixels
Use Display and Camera Function | 480*852 pixels
EK-RA8D2 Only Use Camera Function 480%640 pixels
EK-RA8P1

Table 3-1 CEU Maximum Captured Image Size

When using VIN to capture camera images, please set the captured image size according to the following
table.

Evaluation Board Use Case Maximum Captured Image Size
EK-RA8D2 Only Use Camera Function 1024*600 pixels
EK-RA8P1 Use Display and Camera Function 1024*600 pixels

Table 3-2 VIN Maximum Captured Image Size

R20UT5739EC0100 Rev.1.00 Page 34 of 38
Oct.22.25 RENESAS



QE for Display[RX,RA] V3.7.0, QE for Camera[RA] V1.2.0

Release Note

3.1.18 Note on real-time adjustment settings for parallel camera (EK-RA8D1 board setting)

When selecting the “Use Display and Camera Function” use case, please make the following settings in
“Graphic Layer Setting”.

> Please use “Graphic Layer1” to make real time adjustments to the captured image.

»  Set the value of "Width of Image Data" of “Graphic Layer1 Setting” to be no less than the width of the
captured image.

>  Set the selection of “Output Data Format” of “Graphic Layer1 Setting” as “RGB888

(GLCDC_IN_FORMAT_32BITS_RGB888)”.

3.1.19 Note on real-time adjustment settings for using MIPI camera (EK-RA8P1 and EK-

RA8D2 board setting)

When selecting the “Only Use Camera Function” use case, please pay attention to the following settings.

>

Please set the “HCW [pixel]” value according to the unit required by the image form1at of the actual
VIN output.

Table 68.6 Image stride setting unit

Output format Setting unit (pixel) In Image Stride Bytes per pixel
YCCr422 8 bit 64 2
YCbCr422 10 bit 2 4

YC separation YChCrd22 Y (8 bit)/C (8 bit) 128 Y1
YC separation YCbCrd22 ¥ (10 bit)C (10 bit) 64 Y2 C:2
YC separation YCbCrd22 ¥ (10 bithC (8 bit) 128 v:2 C:1
RGBS565 64 2
ARGEB1555 64 2
RGB8sE 2 4
ARGB38283 2 4
RAWS"! 64 2

Mote 1. RAWS oufput is 1 byte/pixel, but the image stride is the number of pixels set in this bit x 2 bytes.

Figure 3-38 Image Stride Setting Unit

When selecting the “Use Display and Camera Function” use case, please pay attention to the following
settings.

> Please use “Graphic Layer1” to make real time adjustments to the captured image.

>  Set the “Output Data Format” in “Graphic Layer1 Setting” to match the image format VIN stores in
memory.

>  Set the "Width of Image Data" in “Graphic Layer1 Setting” to match the width of the image VIN stores
in memory.

> Please set the "Width of Image Data" in “Graphic Layer1 Setting” value according to the unit required
by the image format of the actual VIN output.

»  When VIN outputs ARGB8888-32Bits or RGB888-32Bits format images, if the image on the LCD
flickers severely, please adjust the "Panel Clock Frequency [MHZz]" value in the "Timing Adjusmtent
(LCD)" tab to a lower value. (You can choose 16.666666MHz)

3.1.20 Note on opening adjustment view

When creating an RA device project using QE for Display[RX,RA] V3.5.0, QE for Camera[RA] V1.0.0 or later,
the adjustment view will not be displayed even if the “r_glcdc” component is selected. The “Display User
Interface Application” component needs to be added to open adjustment view.
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3.1.21 Note on changing board operation

To use a different evaluation board, it is advised not to change the board selection in FSP or Smart
Configurator within the current project. Instead, please create a new project for the new target board.

Board Support Package Configuration

Device Selection

FSP version: |5.9.0

Board: EK-RABD1

EK-RAGM4
EK-RAGMS

Device:

Core: |EK-RABE2

EK-RABM1
FPE-RADE1
FPB-RADEZ
FPB-RAZE1
FPE-RAZE2
FPE-RAZE3
FPE-RA4E1
FPE-RA4E2
FPE-RAATI
FPB-RABE1
FPB-RABE2
FPE-RAGT3
FPE-RABE1
MCK-RA4T1
MCK-RAGT2
MCK-RABT3
MCK-RABT1
RSSK-RAZL1
RSSK-RA4LT
RSEK-RAGT1
VK-RABM1
VOICE-RAZLT
VOICE-RA4ET

RTOS:

W

Board Details
Evaluation kit for RA8D1 MCU Group

Visit https:/fwww.renesas.com/ra/ek-ra8d1

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

Figure 3-39 [Change Board] Operation in FSP

Device selection

Device selection

Board: |RSKRX65N-2MB

[
Device: | RSFS65NEDxFC

Download more boards...

« Feature Selection

To add a component, make the selection from the table bel
The configurations for each added component can be furth

Features
Application Header
Controller Area Network
Ethernet
Graphic LCD Controller
Inter-IC Bus
LEDs
Pmod (2A: SPI, 3A: UART)
Potentiometer
Quad Serial Peripheral Interface
Renesas Serial Peripheral Interface (RSPI)
SD Host Interface
Switches
Universal Serial Bus
USE Serial Port

<

& Refactoring

Change Device

Select the new device for RX65N_RSK_2MB _Display

Current Device:

R5F565NEDXFC

Current Board: RSKRX65N-2MB

Target Board:

Target Device:

Bank Mode

Release Note

>

Custom A
CK-RXB5N

CK-RX65N-V2

CPUCardRX13T

CPUCardRX24T
CPUCardforMCUEvaluationRX66T
CPUCardforRSSKMotorRX66T
CloudKitRX65N

EK-RX261

EK-RX671

EnvisionKitRX65N
EnvisionKitRX72N

FPB-RX261

GR-ROSE-RX65N

MCB-RX26T Type A

MCB-RX26T Type B

MCB-RX26T Type C

RSKRX111

RSKRX113

RSKRX130

RSKRX130-512KB

RSKRX140

RSKRX231

RSKRX231B

RSKRX23T

RSKRX24T v

Over’view Clocks | System | Components | Pins| Interrupts

Figure 3-40 [Change Board] Operation in Smart Configurator
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3.2 Functional Restrictions
There is no restriction in QE for Display[RX,RA] V3.7.0, QE for Camera[RA] V1.2.0.
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Revision History

Description
Rev. Date Page Summary
1.00 Oct.22.25 - 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 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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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.
“Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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