LENESAS APPLICATION NOTE

RX Family
QE for Display [RX] Application Note

Summary

QE for Display [RX] is a plug-in for the e? studio integrated development environment with support for
suitable Renesas RX microcontrollers and provides a graphical interface for display control to assist in the
development of embedded systems incorporating display devices.

QE for Display [RX] 2.0.0 and later versions are capable of supporting emWin GUIs, which are based on a
high-performance graphics library from SEGGER Microcontroller. QE for Display [RX] 2.1.0 and later
versions are also capable of supporting GUIs created by using Aeropoint® GUI for RX, which is GUI
middleware from CRI Middleware. This enables selecting the GUI drawing tool that best suits your needs.

The emWin library is a high-reliability embedded GUI solution which has been adopted in various fields. It
supports all kinds of displays, achieves high performance while minimizing the footprint in memory, and
allows embedding of the GUIs in a great variety of systems. In addition, the emWin bundle incorporates
AppWizard, which makes it easy to configure an excellent GUI through intuitive operations.

For Aeropoint GUI, the GUI design can be implemented by simply using PowerPoint® to configure the
screen and set up the layout of GUI components to be seamlessly confirmed on the actual machine.
Furthermore, the system employs an excellent subtractive color technology, which allows the drawing of fine
images from 256-color (8-bit) image data, thus enabling the creation of GUIs to be run on larger displays
even from microcontrollers with relatively litle memory.

Earlier versions of QE for Display [RX] (up to V1.1.0) consisted of the display adjustment facilities provided
for the graphics LCD controller (GLCDC) which is in several RX-family products and sample programs that
were added to QE for Display [RX] to ease the adjustment of displays in user project.

QE for Display [RX] covers everything from the initial adjustment of the display to the creation of designs for
screens. It can also be interlinked with various GUI development solutions to provide total support for the
development of GUIs within short timeframes.

This application note describes the procedures for development with the use of QE for Display and tools with
which its operation can be interlinked.

Target Devices

e RX65N and RX651 groups (ROM capacity: 1.5 MB to 2 MB)
e RX72N group
e RX72M group
e RXG66N group

For the procedures described in this application note, operation in one of the following environments is
assumed.

e Renesas Starter Kit+ for RX72N

e Renesas Envision KIT RPBRX72N

e Renesas Starter Kit+ for RX65N-2MB
e Renesas Envision KIT RPBRX65N

When you apply this application note with a different device or board, adjust the settings to be appropriate
and thoroughly evaluate the results.
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1. Overview

As shown in Figure 1-1, the GLCDC has multiple blocks, so simply checking the display attributes requires
an understanding of the GLCDC specifications and a large number of settings. However, QE for Display [RX]
makes it possible to prepare an environment in which the connection of the display device can be checked in
a short time without needing a full understanding of the GLCDC specifications. QE for Display [RX] is a tool
that provides a graphical interface for display control and a facility for adjusting the timing in real time with the
display device connected. After timing adjustment, a header file containing the corresponding information for
display control is output. Settings for the GLCDC are then made on the basis of this header file.

The AppWizard GUI drawing tool or PowerPoint allows you to design an interactive GUI in a short time by
combining prepared resources and settings without having to spend a long time for reading manuals or
coding programs. These tools also allow the efficient implementation of detailed specifications in response to
various demands by using the API functions provided by the emWin library or Aeropoint GUI.

QE for Display [RX] can also be used with the Smart Configurator, which simplifies embedding of the
Renesas drivers, and Firmware Integration Technology (FIT), which provides drivers and middleware for the
RX family. These tools can further simplify display control and the creation and display of GUIs.

This application note mainly concerns the use of the following FIT modules and the Smart Configurator that
are provided with QE for Display [RX], which serves as the nucleus.

e Firmware Integration Technology (GLCDC FIT) module for the graphics LCD controller
¢ emWin Firmware Integration Technology (emWin FIT) module
e Aeropoint GUI Firmware Integration Technology (Aeropoint GUI FIT) module

The flowchart on the following page describes the basic procedure for developing systems with the use of
QE for Display [RX].

GLCDC
Clock generator System controller
Output controller
(data conversion
; Graphics 2 and image quality
Graphics 1 . .
Background screen . (data reading, blend correction
generator ::> (d:rt:i flzglc?g $ ptroctetssing\,/s_nd ::> )
[ H output to emVvvin or .
(timing generation) processing) Aeropoint GUI) Display
< Internal bus >
RAM/ROM
Figure 1-1  Block Configuration of the GLCDC
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1.1 Flow of System Development with QE for Display [RX]
Figure 1-2 shows a flow of system development with the use of QE for Display [RX].

C ST“ )

Check the specifications. Check the specifications required for the LCD panel on the user board.

|

Create a project. Create a project by using the Smart Configurator.

‘ Create a project.

Make the Smart

Configurator settings. Set clocks, components, and pins for the user board.

‘ Generate code.

Adjust the settings with

QE for Display [RX] (initial Check information on the LCD panel in the datasheet and set QE for Display [RX] for that panel.
setting).
Adjust the settings with If the display is abnormal, nor example not correctly aligned, check the LCD and use the real-time
T QE for Display [RX] adjustment function of QE for Display [RX]. After making the required adjustments, output the
(real-time adjustment). header file.

Check the display during
real-time adjustment.

Output the header file
following adjustment.

Make the settings for the Make the settings for emWin or Aeropoint GUI in QE for Display [RX].
GUI drawing tools. After having made the settings, output the header file.

OQutput the header file
following setting

Start the AppWizard GUI drawing tool or PowerPoint to design the GUI.

Create a GUI. After having done so, generate the corresponding code from AppWizard.

‘ Generate code.

Create a program using the header file output from QE for Display [RX] and

Create a program. the code generated by the Smart Configurator and GUI drawing tool.

Build the program and
connect a debugger.

Execute the program. Connect the emulator to the user board and execute the program.

Check the display when the
program runs.

Check whether the display on the LCD is as expected.

Figure 1-2  System Development by Using QE for Display [RX]
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2. Operating Environment

The procedures described in this application note assume operation on the Renesas Starter Kit+ for RX72N
(RSK RX72N), the Renesas Envision Kit RPBRX72N (Envision RX72N), the Renesas Starter Kit+ for
RX65N-2MB (RSK RX65N) and the Renesas Envision Kit RPBRX65N (Envision RX65N). Table 2-1 shows

the development environment for this application note.

Table 2-1  Development Environment

Item

Contents

Integrated development
environment

Renesas Electronics
e? studio 2021-04

C compiler

Renesas Electronics
C/C++ Compiler Package for RX Family V.3.02.00

Compiler option
-lang = C99

Table 2-2 to Table 2-5 list the conditions used in confirming operations on each of the boards.

Table 2-2  Conditions for Confirming Operation (RSK RX72N)

Item

Contents

MCU used

R5F572NNDDBD (RX72N Group)

Operating frequency

e Main clock: 24 MHz

e PLL: 240 MHz (main clock x 1/1 x 10)

e System clock (ICLK): 240 MHz (PLL x 1/1)

¢ Peripheral module clock A (PCLKA): 120 MHz (PLL x 1/2)
¢ Peripheral module clock B (PCLKB): 60 MHz (PLL x 1/4)
e LCD panel clock (LCD_CLK): 10 MHz (PLL x 1/24)

Endian Little endian or big endian
Emulator E2 Lite

Connection type JTAG or FINE

Board used Renesas Starter Kit+ for RX72N

(product No.: RTK5572NNXXXXXXXXX)

R20ANO582EJ0121 Rev.1.20
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Table 2-3  Conditions for Confirming Operation (Envision RX72N)

Iltem Contents

MCU used R5F572NNHDFB (RX72N Group)

Operating frequency

e Main clock: 16 MHz

e PLL: 240 MHz (main clock x 1/1 x 15)

e System clock (ICLK): 240 MHz (PLL x 1/1)

e Peripheral module clock A (PCLKA): 120 MHz (PLL x 1/2)
¢ Peripheral module clock B (PCLKB): 60 MHz (PLL x 1/4)
e LCD panel clock (LCD_CLK): 10 MHz (PLL x 1/24)

Endian Little endian or big endian
Emulator E2 OB (E2 emulator On Board)
Connection type FINE

Board used Renesas Envision KIT RPBRX72N

(product No.: RTK5RX72N0CxxxxxBJ)

Board settings
(jumper/switch)

<SW1>
Pin 1: don't care
Pin 2: OFF
(The debugger is used.)
<Others>
Default settings

Table 2-4  Conditions for Confirming Operation (RSK RX65N)

Item

Contents

MCU used

R5F565NEDDFC (RX65N Group)

Operating frequency

e Main clock: 24 MHz

e PLL: 240 MHz (main clock x 1/1 x 10)

e System clock (ICLK): 120 MHz (PLL x 1/2)

e Peripheral module clock A (PCLKA): 120 MHz (PLL x 1/2)
e Peripheral module clock B (PCLKB): 60 MHz (PLL x 1/4)
e LCD panel clock (LCD_CLK): 10 MHz (PLL x 1/24)

Endian Little endian or big endian

Emulator E2 Lite

Connection type JTAG or FINE

Board used Renesas Starter Kit+ for RX65N-2MB

(product No.: RTK50565NXXXXXXXXX)

Board settings
(jumper/switch)

<SW4>
Pin 3: OFF
Pin 4: ON
(The LCD is used.)
<Others>
Default settings

R20ANO582EJ0121 Rev.1.20
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Table 2-5 Conditions for Confirming Operation (Envision RX65N)

Item Contents

MCU used R5F565NEDDFB (RX65N Group)

Operating frequency Main clock: 12 MHz

PLL: 240 MHz (main clock x 1/1 x 20)

System clock (ICLK): 120 MHz (PLL x 1/2)

Peripheral module clock A (PCLKA): 120 MHz (PLL x 1/2)
Peripheral module clock B (PCLKB): 60 MHz (PLL x 1/4)
LCD panel clock (LCD_CLK): 10 MHz (PLL x 1/24)

Endian Little endian or big endian

Emulator E2 OB (E2 emulator On Board)

Connection type JTAG or FINE

Board used Renesas Envision KIT RPBRX65N
(product No.: RTK5RX65N2CxxxxxBR)

Board settings <SW1i>
(jumper/switch) Pin 1: ON
Pin 2: OFF
(The debugger is used.)
<SW4>
Pin 1: OFF
Pin 2: don't care
(The debugger is used.)
<Others>
Default settings
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3. Related Documents

Also refer to the following documents which are related to this application note.

Table 3-1 Documents Related to FIT Modules

Document Title

Document No.

Firmware Integration Technology User's Manual RO1AN1833
RX Family Board Support Package Firmware Integration Technology Module RO1AN1685
RX Family Graphic LCD Controller Module Using Firmware Integration Technology RO1AN3609
RX Family emWin v.6.14g module Using Firmware Integration Technology RO1AN5533
RX Family Aeropoint Module Firmware Integration Technology RO1ANS5793

Table 3-2 Document Related to Tools

Document Title

Document No.

Renesas e? studio Smart Configurator User Guide

R20ANO0451

Table 3-3 Documents Related to Boards

Document Title

Document No.

RX65N Group Renesas Starter Kit+ for RX65N-2MB User’s Manual R20UT3888
RX65N Group RX65N Envision Kit User's Manual RO1UHO761
RX72N Group Renesas Starter Kit+ for RX72N User’'s Manual R20UT4443
RX72N Group RX72N Envision Kit User's Manual R20UT4788

Table 3-4 Documents Related to Devices

Document Title

Document No.

RX65N Group, RX651 Group User's Manual: Hardware

RO1UHO0590

RX72N Group User’s Manual: Hardware

RO1UHO0824

Please use the latest versions that are available. Visit the Renesas Electronics Web site to check and obtain

the latest versions.
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4. Procedures for Execution

This chapter describes the procedures for creating a new project in the e? studio, using QE for Display [RX]
to adjust the display in real-time, designing the GUI, and displaying the resulting project.

The results of adjusting the display produced by the GLCDC and of emWin or Aeropoint GUI which enables
the efficient creation of the GUI, are generated as FIT modules for embedding in the project by using the
Smart Configurator. Since the settings for GLCDC and emWin or Aeropoint GUI can be made from the GUI
of QE for Display [RX], the user can smoothly proceed with GUI development according to the workflow.

Before starting this project, be sure to make the jumper settings stated in chapter 2, Operating Environment,
if this is required.

For the usage of QE for Display [RX], refer to chapter 6, Using QE for Display [RX].

Preparation
1. Installing QE for Display [RX]

Procedure

2. Creating a new project

3. Making the board, clock, and heap size settings

4. Making the GLCDC and emWin or Aeropoint GUI settings according to the workflow of QE for Display
[RX]

Building the project

. Connecting a debugger and executing the program

o o
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4.1

Installing QE for Display [RX]

Install QE for Display [RX] in the e? studio integrated development environment. Use the following procedure

to install this product.

41.1

Installing QE for Display [RX]

4.1.1.1 Updating the e? studio by using its installer

For updating the e? studio, refer to section 3, Updating Your Product, described in “[Upgraded to version] &2
studio 2021-04” in Renesas Tool News (document No. R20TS0685EJ0100).

https://www.renesas.com/search/keyword-search.html#genre=document&g=r20ts0685

Select “QE for Display [RX]” for “Additional Software” in the installer of the e? studio.

Note: Since this step is not possible in situations where an Internet connection is not available, update QE
for Display [RX] with the method described in section 4.1.1.3, Installing QE for Display [RX] by
downloading the installer from the Web site.

4 Renesas € studic 2021-04 Setup O ®
Renesas e” studio 2021-04 Setup
Select the additional software you wish to install | t E N ESAS
Welcome Renesas QF (1) | Renesas Toolchains & Utilities (0) | GCC Toolchains & Utilities (0)
Device Families
T Renesas QF
Exira Features ] QE for Capacitive Touch[RX] 1.1.0
Customise Tools to assist in the configuration, tuning, and menitoring of touch interface
Features
e QE for Display[RX] 2.1.C
Additional Tools to assist with timing settings or the = o
Software forucewith dicplay coptrallerc from Bepe
[C1QE for TCP/IP (Technical Preview Edition) 1.0.1
[C] QE for USE (Technical Preview Edition) 1.2.1
[C] QE for UART (Technical Preview Edition) 1.0.0
< >
0B download required
v202103301352 Uszer All Users < Back Mext = Install Cancel
R20AN0582EJ0121 Rev.1.20 Page 11 of 144
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4.1.1.2 Installing QE for Display [RX] by using Renesas Software Installer of the e? studio
Refer to the following for how to install QE for Display [RX].

1. Start the e? studio.
2. Select the “Renesas Software Installer” menu item from “Renesas Views” to open the “Renesas Software
Installer” dialog box.

Select “Renesas QE” and click on the “Next” button.

Select the “QE for Display[RX] (v2.1.0)” checkbox and click on the “Finish” button.

5. Confirm that the “Renesas QE for Display[RX]” checkbox has been selected in the “Install” dialog box and
click on the “Next” button.

6. Confirm that “Renesas QE for Display[RX]” is selected as the target of installation and click on the “Next”
button.

7. After confirming the license agreement, select the “I accept the terms of the license agreements” radio
button if you agree with the license agreement, and click on the “Finish” button.

8. If the dialog box for the trust certificate is displayed, confirm the certificate and click on the “OK” button to
continue installation.

9. Restart the e2 studio by following the instructions on the screen.

10.Start this product from the “Renesas QE” menu under “Renesas Views” of the e? studio.

Pw

Note: Since this step is not possible in situations where an Internet connection is not available, download
the installer of QE in a different environment and update QE for Display [RX] with the method
described in section 4.1.1.3, Installing QE for Display [RX] by downloading the installer from the Web
site.

4.1.1.3 Installing QE for Display [RX] by downloading the installer from the Web site

Download QE from the following URL for installation.

o QE for Display V2.1.0: Development Assistance Tool for Display
https://www.renesas.com/ge-display#downloads

Refer to the following for how to install QE for Display [RX].
1. Start the e? studio.

2. Select the “Install New Software...” menu item from the “Help” menu to open the “Install” dialog box.

3. Click on the “Add...” button to open the “Add Repository” dialog box.

4. Click on the “Archive” button, select the zip file for installation in the dialog box for selecting a file that has
opened, and click on the “Open” button.

5. Click on the “OK” button in the “Add Repository” dialog box.

6. Expand the “Renesas QE” item shown in the “Install” dialog box, select the “Renesas QE for Display[RX]"

checkbox, and then click on the “Next” button.
*You can deselect the “Contact all update sites during install to find required software” checkbox to
shorten the installation time.
7. Confirm that the target of installation is correctly selected and click on the “Next” button.
8. After confirming the license agreement, select the “I accept the terms of the license agreements” radio
button if you agree with the license agreement, and click on the “Finish” button.
9. If the dialog box for the trust certificate is displayed, confirm the certificate and click on the “Accept
selected” button to continue installation.
10.Restart the e? studio by following the instructions on the screen.
11.Start this product from the “Renesas QE” menu under “Renesas Views” of the e? studio.

R20ANO582EJ0121 Rev.1.20 Page 12 of 144
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4.1.2 Uninstalling QE for Display [RX]
To uninstall QE for Display [RX], follow the procedure below.

1. Start the e? studio.

2. From the “Help” menu, select the “About e? studio” menu item, click on the “Installation Details” button to
open the “e? studio Installation Details” dialog box.

3. Select “Renesas QE for Display[RX]” displayed on the “Installed Software” tabbed page and click on the
“Uninstall...” button to open the “Uninstall” dialog box.

4. Confirm the displayed information and click on the “Finish” button.

5. Restart the e? studio by following the instructions on the screen.
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4.2 Creating a New Project
Create a project with the e2 studio.

1. Click on “File” -> “New”, and then “C/C++ Project”.

8 workspace - & studio

File

Edit Source Refactor

Search Project RenesasViews PBRun  Window Help

Alt+Shift+N > [c¥] Makefile Project with Existing Code

Open File.., |@ C/C++ Prajectl
[} Open Projects from File System... ™ Project..
EEEIE S ’ Convert to a Cf/C++ Project (Adds C/C++ Nature)
Close Editor Ctrl+W  @% Source Folder
Cloze All Editors Ctrl+Shift+W | %  Folder
Save Cirl+5 |£{|> Source File
Save As [h  Header File
o . P % File from Template
Save All Ctrl+5Shift+5 '—'
Revert & Class
Dﬁ Code Generator
Move.
Rename... F2 [ EBxample..
Refresh Fs [ Other. Ctrl+N
Convert Line Delimiters To >
Print... Ctrl+P
E's most fiercely contested preferences
g Import...
&y Export.
Properties Alt+Enter |
m the filesystem
Switch Workspace ¥
Restart
Exit
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2. Select “Renesas RX” -> “Renesas CC-RX C/C++ Executable Project” and click on “Next”.

Mew C/C++ Project O b4
il

Templates for Mew C/C++ Project

All GCC for Renesas RX C/C++ Executable Project
CMake FEI A G0+ + Executable Project for Renesas AX using the GCC for Renesas
Make RX Tocichairn,

Renesas Debug
GCC for Renesas R¥ C/C++ Library Project
m SN A fC++ Library Project for Renesas RX using the GCC for Renesas RX Toolchain,

Renesas CC-RX C/C++ Executable Project
e A C/C++ Project for Renesas RX using the Renesas CCRX toolcharn.

Renesas CC-RX C/C++ Library Project
SN A fC++ Library Project for Renesas RX using the Renesas CCRX toolchain.

@ <gack [ Net> | Finish Cancel
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3. Enter the name of the project in the “Project name:” text box and click on “Next”.

& O X
New Renesas CC-RX Executable Project —
Mew Renesas CC-RX Executable Project
Project name:l QE _fo r_DispIay_RXﬁSN_Envision| I
Use default location
Civtest_e2studio_enviworkspace\QE_for_Display_RX65M_Envision Browse...
Create Directory for Project
default
Working sets
[[] Add project to working sets Mew...
Select...
® < Back Next » Finish Cancel
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4. Select the board to be used from the “Target Board:” combo box. After selecting the target board, the
selection from the “Target Device:” combo box is automatically made.
If the board to be used is not among the available selections, downloading a board description file (BDF)
is required when the Smart Configurator is set after the project has been created.
In such cases, select “Custom” for “Target Board:” and select the MCU to be used from “Target Device:”.

5. Confirm that the checkbox for “Create Hardware Debug Configuration” is selected and select the emulator

to be used from the combo box below it. Click on “Next”.

Table 4-1 Correspondence between Target Board, Target Device, and Emulator
Target Board Target Device Emulator
EnvisionRX65N R5F565NEDXFB E2 Lite (RX)
RSKRX65N-2MB R5F565NEDXFC E2 Lite (RX)
EnvisionRX72N R5F572NNHxFB E2 Lite (RX)
RSKRX72N R5F572NNDxBD E2 Lite (RX)

e} ] *

Mew Renesas CC-RX Executable Project
Select teclchain, device & debug settings

Toolchain Settings

Language: ®C OC++
Toolchain: Renesas CCRX ~
Toolchain Version: | v3.02.00 ~
Manage Toolchains...
RTOS: None ~
RTOS Version:
Device Settings Cenfigurations
Target Board: IEn\.risionRXSSN i I Create Hardware Debug Configuration
Download additional boards... IE2 Lite (RX) w I
Target Device: | RSFS6SMEDxFB .
[] Create Debug Configuration
Unlock Devices...
RX Simulator ~
Endian: | Little ~

Project Type: | Default

[] Create Release Configuration

FEinizh Cancel

R20ANO582EJ0121 Rev.1.20
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RX Family QE for Display [RX] Application Note

6. Select the “Use Smart Configurator” checkbox.
7. Click on “Finish”.

& | X

New Renesas CC-RX Executable Project —
Select Coding Assistant settings |

Use Peripheral Code Generator ©

Use FIT Configurator @
Download FIT Modules

Smart Configurator is a single User Interface that combines the functionalities of Code Generator and FIT
(Configurator which imports, configures and generates different types of drivers and middleware modules.
Smart Configurator encompasses unified clock configuration view, interrupt configuration view and pin
iconfiguration view.

Hardware resources conflict in peripheral modules, interrupts and pins occurred in different types of drivers and
middleware modules will be notified.

(Smart Configurator is available only for the supported devices)

User Application

Driver and Middleware

Driver Code FIT Modules

Configured in GUI Selected in GUI
and Generated and Imported

MCU Hardware
B B BB R BB BB REEEEREREREEERER]

(J ojeingiyuod) U ewg)

@ < Back Next > Cancel

8. When the following message is displayed, click on “Open Perspective”.

ﬁ Open Asscciated Perspective? d

Open the Smart Configurator perspective?

] Remember my decision

Qpen Perspective Mo

R20ANO582EJ0121 Rev.1.20 Page 18 of 144
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9. The project is created and the Smart Configurator is opened.

¥ Project Explorer 532 = B {8 QF_for_Display_RX65N_Envision.scfg 53 = 8
& 3 . B . .
. ES Y § Overview information TSRS
oy =t QE for Display_RX65N_Envisio
; ~
[l Includes » General Information @
8 src

{5 QF_for_Display_RX65N_Envi  This editor allows you to modify the settings stored in configuration file (scfg)
|=| QE_for_Display_RXE5MN_Envi

Board

Allow board and device selection

Clocks Application under

development
Allow cleck configuration

i Middleware .
Components Device 1
driver | RTOS

T

Allow software component selection and configuration

Pins

Allow general pin configuration and pin cenfiguration for selected software component

Interrupt
Allow general interrupt configuration and interrupt configuration for selected software compenent
v
< » Overview | Board | Clocks | Components | Pins | Interrupts
R20ANO582EJ0121 Rev.1.20 Page 19 of 144
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4.3 Making the Board, Clock, and Heap Size Settings

If the name of the board which is to be used for creating a project is not among those available for selection,
download the board description file (BDF) by using the Smart Configurator and set the board.

1. Select the “Board” tab of the Smart Configurator and click on “Download more boards...”.

113,}QE_for_DispIay_R}CBSN_Envision.scfg pct = B
Device selection SR
Device selection B3 e

Board: | Custom User Board ~

Device: | R3F365NEHxFB

I Download mere boards... I

Over\.riew Clocks | Components | Pins | Interrupts

R20ANO582EJ0121 Rev.1.20 Page 20 of 144
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2. Select the board description file for the board to be used and click on “Download”.

i3 | *®
Board Description File Download \
Select the board description files for download I E - 5 I
Title Document Mo. Rev. Issue date Select All
[ RXCloud Kit for RX65N Board Description File REDFO021XJ0100 Rev.1.00 2019-08-18 Deselect Al
[0 Renesas Starter Kit+ for RX65M-2ME Board Descrip...  REDFO001XJ0103 Rev.1.03 2019-03-25
[] Target Board for RX65M Board Description File REDFDO16XJ0100 Rev.1.00 2019-03-25
Enwvision Kit for RX65M Board Description File RBEDFD015X10100 Rev.1.00 2019-03-25
[] Renesas Starter Kit+ for RX65M-1MB Board Descrip...  RBDFO003XJ0100 Rev.1.00 2018-10-22
Module Folder Path:
C\Usersh eclipse\com.renesas.platform_download\Boards | Browse...
Cancel

3. Read the description in the “End User License Agreement (Sample Code)” dialog box. If you agree, click

on “Agree”.

Q End User License Agreement(Sample Code)

hereby agree as follows:

1. Definitions.

Source Terms.

piece of Open Source Code.

END USER LICENSE AGREEMENT

This End User License Agreement (this “EULA") is between you, on behalf of
yourself and the company or other entity on whose behalf you are acting (together,
“you” and “your”) and Renesas Electronics Corporation, a Japanese corporation,
with a principal place of business at 6-2 Otemachi 2-chome, Chiyoda-Ku, Tokyo,
Japan (“Renesas”) and is effective from the date on which you click “| AGREE.” In
consideration of the mutual promises and covenants herein, you and Renesas

1.3."Software” means, collectively, the software in source code, binary or library form,

T T S S U SSU R E S

1.1."Open Source Code” means certain free or open source software and other
components incorporated into or bundled with the Software which is subject to the Open

1.2."Open Source Terms” means the terms and conditions that are applicable to a given

PR T R T
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4. Select the board. Click on the “Browse” button for “Board:”.

isw}QE_for_DispIay_R}C65N_Envision.scfg Py = B
Device selection % e
Device selection B2y B

Board: | Customn User Board VD

Device: | R3F365NEHxFB

Download mere boards...

Overview | Board | Clocks | Components | Pins | Interrupts

R20ANO582EJ0121 Rev.1.20 Page 22 of 144
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5. Select the board to be used from “Target Board:” in the “Refactoring” dialog box and click on “Next”.

ﬁ Refactoring

Change Device

Select the new device for QF_for_Display_RX65M_Envision

Current Device: RSF365MEHxFB_DUAL
Custem

Target Board: I EnvisionRX63N

vI

Target Device: | RSF365MED=FE

@

< Back

Download additional boards...

Unlock Devices...

Finizh Cancel

R20AN0582EJ0121 Rev.1.20
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6. Confirm the statement in the dialog box and click on “Next”.

& Refactoring O

Change Device

Rewview the information provided in the list below. Click "Mext »' to view the next item or ‘Finish', :E@

Found problems

(& This change cannot be undone. Please make sure you backup this project before continuing.

Mo context information available

@' < Back Finish Cancel

X
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7. Similarly confirm the statement and click on “Finish”.

& Refactoring m] *
Change Device .:
The following changes are necessary to perform the refactoring. (Sirad
Changes to be performed &9 | 7T
v [] @ Change Device for QF_for_Display_RX83M_Envision A
~ [#] &5 Launch Configurations
[ QE_for_Display_RX65MN_Envision HardwareDebug

[ &= Build Settings

[ &= Project Files

[ Smart Confinurator ¥

MNo preview available

8. The board has now been selected.

i‘:} QF_for_Display_RX65M_Envision.scfg 23

= B8
Device selection e
Device selection B2 B

Board: | | EnvisionRX65N (v1.00) v -

Device: | R3F5363MNEDxFB

Download more boards...

Owverview | Beard | Clocks | Components | Pins | Interrupts
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Make clock settings to suit the board to be used.

1. Select the “Clocks” tab of the Smart Configurator.

2. Set the clock to be suitable for the board to be used. The signal at the PLL operating frequency is the
clock source for the LCD panel. Here, suppose that the main clock is to be the clock source and set
“Frequency Division” and “Frequency Multiplication” for the PLL circuit so that the PLL operating
frequency will be 240 MHz.

Table 4-2  Setting Clocks
Evaluation Board Frequency of PLL Operating | Division and Multiplication to Obtain the
the Main Clock | Frequency PLL Frequency from the Main Clock
RSK RX72N 24 MHz 240 MHz 1/1x 10
Envision RX72N 16 MHz 240 MHz 1/1 x 15
RSK RX65N 24 MHz 240 MHz 1/1x 10
Envision RX65N 12 MHz 240 MHz 1/1x 20
{_3:3QE_for_D'lspIay_RXéSN_Envis'lon‘scfg Py = 08
Clocks configuration % &
VCC: 33 (V) (Actual value: 3.3) PLL circuit
Frequency Division: SCKCR (FCK[2:0]) FlashlF clock {FCLK)
L ] P i
SCKCR (ICK[3:0]) System clock (ICLK)
Bl Mzin clock Freguency Multiplication: b— x1/2 - :;U (MHz)
Oscillation source: | Resonator >
SCKCR (PCKA[3:0]) Peripheral module clock (PCLKA)
Frequency: 12 (MHz) —4 & — a2 - 120 (MHz)
Cscillation wiait time: SCKCR (PCKB[30]) Peripheral module clock (PCLKB)
9980 (ws) (Actual value: 10000) —e— x1/4 - 60 (MHz)
SCKCR (PCKC[3:0]) Peripheral module clock [PCLKC)
b— x1/4 - 50 [MHz)
Sub-clock SCKCR (PCKD{3:0]) Peripheral module clock (PCLKD)
p— x1/4 - 60 (MHz)
SCKCR (BCK[3:07) External bus clock (BCLK)
p— x1/2 - —4 120 (MHz)
BCKCR (BCLKDIV)
W
Overview Boanl [Iockslnmponents Pins | Interrupts
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Specify the size of the heap to be used by the emWin FIT module or Aeropoint GUI FIT module in creating

the GUI.

1. Select the “Components” tab and “r_bsp” as the component.

2. Specify the required size for “Heap size”. An emWin FIT module usually requires from several tens to 100
KB. Here, start by specifying “0x4000”. For an Aeropoint GUI FIT module, start by specifying “0x400” as

the default size. Increase the size as required.

§8% *QF_for_Display_RXA5N_Envision.scfy 53 = B8
Software component configuration &
Components = }:{} =  Configure €3]

L Property Value A
type filter text | v Configurations
v = Starup # Startup select Enable (use BSP startup)
v = Generi # User stack setting 2 stacks
# User stack size 0x 1000
# Interrupt stack size (400
# Initializes C input and cutput library functions Enable
# Enable user stdic charget function Use BSP charget() function
#
# Enable user stdio charput function Use BSP charput() function
#
# Processor Mode Stay in Supervisor mode o
€ >
Macro definition: BSP_CFG_HEAP_BYTES
Heap size
MNOTE: This setting is available only when using CCRX and GNUC,

Overview | Board CIDcksPins Interrupts

R20ANO582EJ0121 Rev.1.20
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4.4 Setting the LCD According to the Workflow of QE for Display [RX]

Start QE for Display [RX] and set the LCD in the order of “1. Preparation”, “2. LCD Adjustment”, and “3. GUI
Creation on LCD” in the workflow view.

Start QE for Display [RX].
1. Select “Renesas Views” -> “Renesas QE” -> “LCD Main RX (QE)”.

Q workspace - QE_for_Display_RX&5MN_Envision/QE_for_Display_RX&5MN_Envision.scfg - &” studio
File Edit Mavigate Search Project Run  Window Help

4 Debug GG > hision H: - | &~/ ~&
Code Generator H |
=7 v I M v| m Debug >
li5 Project Explarer &2 = B Partner OS > fg B2
=] <‘="=.> N Pin Configurator »
=% QE_for_Display_RX6SN_Envision I Renesas QF 5 IQ LCD Main RX (QF) I
Smart Configurator > B Display Tuning RX (QF)
Solution Toolkit »  fi Measuring Current Consumption (QE)
Tracing >
*  Renesas Software Installer
Allow board and device selection
R20AN0582EJ0121 Rev.1.20 Page 28 of 144
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4.4.1 Preparation
Make the settings for “1. Preparation” in the workflow view of QE for Display [RX].

1. In “Selecting a project”, select the target project. Once the project is selected, the entries for “Evaluation

board”, “LCD maker/Type”, and “Model name/Size” are automatically displayed.
If you are using the board other than one of those listed in Table 4-3, select “Custom” in the “LCD

maker/Type” combo box and add the information on the LCD to be used in the “Edit Custom Display

Data” dialog box.

Table 4-3

Correspondences between “Evaluation Board”, “LCD maker/Type”, and “Model name/Size”

Evaluation Board

LCD maker/Type

Model name/Size

RSKRX72N (V1.01)

Newhaven Display International, Inc.

NHD-4.3-480272EF-ATXL#-CTP

EnvisionRX72N (V1.02)

EastRising

ER-TFT043-3

RSKRX65N-2MB(1.03)

Newhaven Display International, Inc.

NHD-4.3-480272EF-ATXL#-CTP)

EnvisionRX65N (V1.00)

EastRising

ER-TFT043-3

2. Select “Use emWin” or “Use Aeropoint GUI” under “Selecting the GUI drawing tool”.

&3 LCD Main RX (QE) 52
Workflow Diagram

1. Preparation

Select the project that has been crented.

2. LCD adjustment

Install GLCDC and specify PIN connection.

I QE_for_Display_RX65N_Envision

Not added How to add

How to Select

Selectinga LCD
f not in the is! stom frofffth
Select and add LCD information

display adjustment

Adjuston the bosrd to d i the

LCD.

Adjustment for display on LCD :
Automatically displayed
according to the selected project.

=l )

Graphic layer setting

Maker/Type :
IEas‘,Rlsmg I I
ey Adjust image quality / color :
Model name/Size : ‘ —
|ER-TFTO43-3 | Image quality adjustment I l
—

Selecting the GUI drawing tool
Select & tool to generate & GUI to displey on the LCD

Not Use v Generate file Select foider

Selecting the GUI drawing tool

Salect & tool to generste & GUI to dWiley

Use emWin

on t

Select emWin or Aeropoint GUI.

Selectingthe GUI drawing tool
alect & tool to generate & GUI to display onthe LCD

Use Aeropoint GUI

he LCD.

VI

3. GUI creation on LCD
)l driver

Install GUI drawing tool driver.

Not needed

GUI drawing tool setting :

Select folder

Generate GUI

Genarate GUI to display on LCD.

Implementation
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4.4.2 LCD Adjustment

Install the LCD controller by using the Smart Configurator.

3 LCD Main RX (QE) 52
Workflow Diagram

1. Preparation

Select the project that has been crested.

| QE_for_Display_RX65N_Envision

ecti e tion bo
Seloect when using an evalustion board.
No setting is required when using a custom board,

Evaluation board : EnvisionRX65N (V1.00)
How to Select
If not In the ist. select Custom from the combo box
Select and add LCD information.
Maker/Type :
EastRising
Madel name/Size :
ER-TFT043-3

Select a tool to generate s GUI to displsy on the LCD.
Use emWin v

2. LCD adjustment 3. GUI creation on LCD
Installing the LCD controller

Install GLCDC and specify PIN connection. Install GUI drawing tool driver.

Not added ‘ VHow to add Not added VHow to add
LCD di setting o ing to

Adjust on the board to displey on the LCD.

Adjustment for display on LCD :

TCON/LCD setting = I
—

Timing adjustment

Graphic layer setting

Adjust image quality / color :

-
Image quality adjustment [ I

—

Generate file

Select folder || ‘
) |

Configure settings to use GUI drawing tool

GUI drawing tool setting :

} Info setting

Generate file Select folder
Generate GUI
Generate GU| to display on LCD.

Start GUI drawing tool Setting

ment & program to display GUI in the main{)
on.

Show sample code
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1. Select the “Components” tab of the Smart Configurator and click on the “Add component” icon.

2.

or a later version) and click on the “Finish” button.

In the “New Component” dialog box, select “Graphics LCD Controller Module (r_glcdc_rx)” (version 1.50

Q New Component

Software Component Selection

Select component from those available in list

iJé} *QE_for_Display_RX65N_Envision.scfg &2

Software component configyfation

Components az = }:D Configure
Property
|ty|:e"i|tertext | v B G
v [= Startup #
w [= Generic #

= #

o rbsp

#

#

#

#

#

#

#

#

£

Macro de
Heap size
NOTE: Th

Category |All ~
Function |All ~
Fiter |
Components - Type Version ()
£ Flash API for RX100, RX200, RX600. and RX700. (r_flash_n<)  Firmware Integration Te... 4,50
£ Flash memory Data Manager (r_datfre_nd) Firmware Integration Te... 201
8 Generic system timer for RX MCUs using CMT medule. (r.. Firmware Integration Te..  1.01
2 GLCDC configuration driver (r_simple_glcdc_config_rx) Firmware Integration Te.. .81
£ Graphic Library with Graphical User Interface (r_emwin_re) Firmware Integration Te...  6.14.9.1.30
Graphic Library with One-Stop Developent Solution (r a..  Firmware Integration Te...  1.00
i glede_rx) Firmware Integration Te...
Group Scan Mode 512AD Code Generator 1.9.2
B8 12C Master Mode Code Generator 1.9.1
## 12C Slave Mode Code Generator 183 v

Show only latest version
Hide items that have duplicated functionality

Description

Dependency : r_bsp version(s) .20, 5.50, 5.52, 5.61

The GLCDC FIT module provides the method to output image data read from memory to the LCD panel.

Download more software components

Configure general seftings...

Overview | Board | Clucksl Compenents I Pins | Interrt

@

< Back

Next =

Cancel

R20AN0582EJ0121 Rev.1.20
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3. If the LCD controller module is not displayed in the list of components in the “New Component” dialog
box, click on “Download more software components”.

£ Clock Synchronous Contrel Module for Serial Flash mem...
[ = I - P

Firmware Integration Te...

& New Component O
Software Component Selection
Select component from those available in list E
Category |All
Function |All
Filter |
Components Type Version
CH B-Bit Timer Code Generator 1.7.0
f# Add Soccket API to TCP/IP(T4) Module, (r_socket_rx) Firmware Integration Te.. 132
£ ADPCM compress/de-compress codec software library (... Firmware Integration Te...  3.04
£ Board Support Packages. (r_bsp) Firmware Integration Te.. 562
8 Buses Code Generator 1.8.2
£ Byte-based circular buffer library. (r_byteq) Firmware Integration Te..  1.80
£ CAN API for the RX64M, RX65N, RieeM, RX66T, RX7IM, ... Firmware Integration Te...  2.20
# Clock Frequency Accuracy Measurement Circuit Code Generator 181
£ Clock Synchronous Control Module for EEPROM Access..  Firmware Integration Te...  2.01
3.02

Show only latest version
Hide items that have duplicated functionality

Description

This software component generates two units (unit 0, unit 1) of an en-chip 8-bit timer (TMR) module
that comprise two 8-bit counter channels, totaling four channels,

|Down|oad more software col'nBonen'.sl

Configure general settings...

®

Cancel
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4. Inthe “FIT Module Download” dialog box, remove the check against “Show RX Driver Package only” and

select “RX Family Graphic LCD Controller Module” (Rev. 1.50 or a later revision).
5. Click on “Download”.

& O X
FIT Module Download
: \A
Select the FIT modules for download g 5 I
Title Document No. Rev. Issue date Select All
[J RXFamily CAN API Using Firmware Integration Te..  ROTAN2472EU0500  Rev.5.00 2021-04-01 Deselect All
[J RXFamily MPC Module Using Firmware Integratio... ~ROTAN1724EJ0380 Rev.3.80 2021-04-01
[J RXFamily GPIO Module Using Firmware Integratio... ROTAN1721EJ0390 Rev.3.90 2021-04-01
[J RXFamily emWin v.6.14g module Using Firmware ...  ROTANS5533EJ0130 Rev.1.30 2021-03-31
RO1AN5793EJ0100 2021-03-31
ROTAN3609EJ0150 2021-03-09
O ROTAN1666EJ0470 Rev.4.70 2021-03-01
O ROTAN1685EJ0563 Rev.5.63 2021-01-29
O R20AN0548EJ0111 Rev.1.11 2020-12-31
[T1 RX Familv Clack Sunchrannus Contral Madule for . N\ RNTAN?2325F 10302 Rev.3.02 2020-12-20
Filtered:
[[] Show RX Driver Package only I
Module Folder Path:
' C:\Users\ \.eclipse\com.renesas.platform_download\FITModules \ | Browse...
Downioad || cance

6. Read the description in the “End User License Agreement (Sample Code)” dialog box. If you agree, click

on “Agree”.

ﬁ End User License Agreement(Sample Code)

This End User License Agreement (this “EULA") is between you, on behalf of
yourself and the company or other entity on whose behalf you are acting (together,
“you” and “your”) and Renesas Electronics Corporation, a Japanese corporation,
with a principal place of business at 6-2 Otemachi 2-chome, Chiyoda-Ku, Tokyo,
Japan (“Renesas”) and is effective from the date on which you click “| AGREE.” In
consideration of the mutual promises and covenants herein, you and Renesas
hereby agree as follows:

1. Definitions.

1.1."Open Source Code™ means certain free or open source software and other
components incorporated into or bundled with the Software which is subject to the Open
Source Terms.

1.2."0Open Source Terms” means the terms and conditions that are applicable to a given
piece of Open Source Code.

1.3."Software™ means, collectively, the software in source code, binary or library form,

END USER LICENSE AGREEMENT ~
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7. When “Graphics LCD Controller Module (r_glcdc_rx)” is displayed in the list of components, select it and

click on the “Finish” button.

ﬁ New Component

Software Component Selection

Select component from those available in list

Category |All ~
Function |All ~
Fitter |
~

Components Type Version 2

£ Flash API for RX100, RX200, RX600. and RX700. (r_flash_r<)  Firmware Integration Te...  4.50

£ Flash memory Data Manager (r_datfr_nd) Firmware Integration Te.. 201

1 Generic system timer for RX MCUs using CMT medule. (r.. Firmware Integration Te...  1.01

8 GLCDC configuration driver (r_simple_glcde_config_rx) Firmware Integration Te.. Q.81

1 Graphic Library with Graphical User Interface (r_emwin_rx) Firmware Integration Te... 6.14.g.1.30

£ Graphic Library with One-Stop Developent Solution (r_a.. Firmware Integration Te..  1.00
ﬁ{iraphics LCD Controller Medule. (r_glcde_rx) Firmware Integration Te... 1.50 |

## Group Scan Mode 5124D Code Generator 182

ﬂ 12C Master Mode Code Generator 1.8.1

## 12C Slave Mode Code Generator 183 v

e - - -

Show only latest version
Hide items that have duplicated functionality

Description

Dependency : r_bsp versien(s) 5.20, 5.50, 5.52, 5.61

The GLCDC FIT module provides the method to cutput image data read from memeory to the LCD panel.

Download more software components

Cenfigure general settings...

® < Back Mext » Cancel
R20AN0582EJ0121 Rev.1.20 Page 34 of 144
May.26.21 RENESAS




RX Family QE for Display [RX] Application Note

8. If you selected a board when creating the project, pins for use by the GLCDC are also set in response to
adding the component for the GLCDC. You can confirm the settings of pins by selecting “Graphic - LCD
controller” on the “Pins” tabbed page. If you are using a custom board, make the settings of pins on this
tabbed page.

48% QE_for_Display_RX85N_Envision.scfg &3 = 0
Pin configuration a6l &
Hardware Resource B 1% &% Pin Function =1 | | _§ﬂ | P |
|T-J-|:e filter text | |'_',-|:e filter text (* = any string, ¥ = any character) | All w

Wi RSP ~ Enabled  Function Assignment Pin Mumber "~
@ FSPz _ LCD_CLK # PBS/A13/MTIOC2A/MTIOCIB/TIOCB4TMRI/PO2/E # 80 (B)
v #{3 Quad serial peripheral inte LCD_DATAQ 7 PBO/AB/MTICSW/TIOCAZ/PO24/ETO_ERXD1/RMIIOR} # 7 (B)
@ 5P _ LCD_DATAT 7 PAT/AT/TIOCB2/PO23/ET0_WOL/MISOA-B/LCD_DAT # 88 (B)
G MultiMediaCard interface LCD_DATAZ 7 PAG/AG/MTICSW/MTCLKB/TIOCAZ/TMCI3/PO22/POE # 59 (B)
*E :g :IZ?;':“:E'::E LCD_DATA3 # PAS/AS/MTIOCEB/TIOCB1/PO21/ETO_LINKSTA/RSPCI # 90 (B)
o _ LCD_DATA4 7 PA4/A4/MTICSU/MTCLKA/TIOCAT/TMRIO/PO20/ETD. # 92 (B)
ﬁ%ﬁfﬁ%ﬁ“‘l LCD_DATAS 7 PA3/A3/MTIOCOD/MTCLKD/TIOCDO/TCLKB/POTS/ET # 94 (B)
T LCD_DATAG 7 PAZ/AZ/MTIOCTA/PO18/RXDS/SMISOS/SSCLS/SSLA: # 95 (B)
g heatime LCD_DATA7 7 PA1/A1/MTIOCOB/MTCLKC/MTIOCTB/TIOCBO/PO17/ # 96 (B)
™ b, 12-bit A/D converter LCD_DATAS 7 PAO/BCO#/AD/MTIOCAA/MTIOCED TIOCA/PO16/CA # 97 (B)
@ $12AD0 LCD_DATAS # PE7/D15/D7/MTIOCEA/TOCT/MISOB-B/SDHILWP/M! # 101 (B)
@ S12Am LCD_DATAI0  # PE&/D14/D&/MTIOCEC/TICI/MOSIB-B/SDHI_CD/MMI # 102 (B)
L;,E 12-bit /A converter LCD_DATA11 # PES/D13/D5/MTIOCAC/MTIOC2B/ETO_RX_CLK/REFSOC # 106 (B)
iy Digital power supply LCD_DATA12 # PE4/D12/Da/MTIOCAD/MTIOCIA/PO28/ET0_ERXD2/S # 107 (B)
i;“f gz::::gn'?ﬁem”tm' LCD_DATA13 # PE3/D11/D3/MTIOC4B/PO26/TOC3/POEE#/ETO_ERXC # 108 (B)
= v [ | TN NDATA14 F PE2/D10/D2/MTIOC4A /PO23/TICI/RXD12/SMISCH2/ F 109 (RY N
£ > LY

Pin Function Pin Number

Overview | Board | Clocks Component Interrupts

9. Click on the “Generate Code” button ng in the upper-right corner of the Smart Configurator window. The
code is generated according to the settings.
After code generation is finished, “Added” is displayed immediately below “Installing the LCD controller”.

2. LCD adjustment

= =3 |t = Installing the LCD Controller
ECOHSNE Py =K Eﬁ = | M E TLaT g Install GLCDC and specify PIN connection.

Smart Configurater Qutput
M@4@@eeel: File generated:src\smc gen\r pincfg\r pinset.h ~ Added How to add
Maseaenl2: File generated:srch\smc gen\r pincfg\Pin.h

Mas5eaeel12: File generated:src\smc gen\r pincfg\Pin.c LCD displ

MeeReepe2: File generated:srclsmec gen‘generallr smc interrupt.c Adjuston the board to displey onthe LCD.
I t Fi zsrchs A ral\r s i rr . i 3

*‘16988992 F%l ner'atd c\smc gn \Zene a%, mc_interrupt.h Adiustment for displaylon LED

ne d:zrcleme oen'r

) TCON/LCD setting

v
Timing adjustment IE I ‘
— A\

After that, adjust the LCD.

Clicking on the “TCON/LCD setting”, “Timing adjustment”, “Graphic layer setting”, and “Image quality
adjustment” buttons opens the “Display Tuning RX (QE)” views of QE for Display [RX] which correspond to
each button and allows changing of the settings. In addition, clicking on the “Start Display Adjustment” button
in each “Display Tuning RX (QE)” view allows adjustment of the display with real-time confirmation on the
actual display.

For details, refer to the help system entries for the “Display Tuning RX (QE)” views.

R20ANO582EJ0121 Rev.1.20 Page 35 of 144
May.26.21 RENESAS




RX Family

QE for Display [RX] Application Note

3 Display Tuning RX (QE) 52 =]

Start Display Adjustment

Maker/Type : |EastRising

Block Image | TCON/LCD Setting | Timing

Model Name/Size : |ER-TFT043-3

| Graphic Layer Setting | Image Quality Adjustment

| &%

Panel Driver Signal (TCON) Output Selection

Vsync: | TCONO ~||Low Active v
Hsync: |TCONZ | Low Active

DE  |TCON3 ~ | |High Active

LCD Setting

LCD Output Format: 16bit (GLCDC_OUT_FORMAT_16BITS_RGBSES)

Timing of Output Datai | Rising (GLCDC_SIGNAL_SYNC_EDGE RISING) ~ ~

-

Little Endian (GLCDC_ENDIAN_LITTLE) ~

Background Color:
Bit-endian of Output Data:
Pixel Order of Output Data: |RGB (GLCDC COLOR ORDER RGB) ~

LD Backlight Control
Enable Control

Port Number: | PORT6 | Bit Position: |BIT6 || High Active ~

LCD Reset Control
Enable Control

Port Number: PORT& |Bit Position: BIT3 || High Active

2 Display Tuning RX (QF) 32

Start Display Adjustment

Maker/Type : |EastRising

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

& Display Tuning RX (QF) 51 RN R R e
Start Display Adjustment
Maker/Type : |EsstRising Model Name/Size : |ER-TFT043-3

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

Timing Adjustment

PLL Circuit Frequency [MHzJ: | 240.000000 | Panel Clock Frequency[MHz] Auto Adjustment

HTP

z
vDP
. .
e B
-
S

HTI
[ [ Value | Typical | Difference
[ Refresh Rate [Hz] [ sas [ sas [ oo
[ Horizontal Frequency [kHz] [ wa [ [ oo
B
Model Name/Size : | ER-TFT043-3

HOF

= Display Start Position
2. LCD adjustment =
nstalling the D Contro
Install GLCDC and specify PIN connectig
woP

Graphic layer setting

Display Start Position(x-coodinate):

Adjust image quality / color :

I Image quality adjustment

e

Height of
Image Data

Height of Image Data:
Width of Image Data:

Display Start Position(y-coodinate):

Start Address of Frame Buffer:

Widkh of image Dats

Select Using Graphic Layer: | Graphic Layer2

Graphic Layer1 Setting

Ox | 00000040

‘ QOutput Data Format: ARGBBE888 (GLCDC_IN_FORMAT_32BITS_ARGB&88E)
B
Graphic Layer2 Setting
Height of Image Data:
Generate file [[] Select dder Width of Image Data:
t Display Start Position(x-coodinate):

\

&2 Dicplay Tuning RX (QF) 52

Start Display Adjustment

Maker/Type: |EasiRising

Bow |5 O

Model Name/Size: |ER-TFT043-3

Block Image ‘TCONILCD Setting ‘T\mmg Adjustment |Graph|c Layer Setting | Image Quality Adjustment

Calibration Route Setting
Brightness

Contrast

Gamma correction
Dither process

Quick Setting: ]

Brightness, Contrast -> Gamma

Custom::

FRONTGAM
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RX Family

QE for Display [RX] Application Note

If you are using any of the following boards, default values are set on the “Timing Adjustment” tabbed page
according to the specifications of the LCD panel incorporated in the given board. Since the values are set
when the “Display Tuning RX (QE)” view is opened, be sure to open this view even if changes to the default

settings are not required.

¢ RX72N RSK
¢ RX65N RSK
e RX72N Envision Kit
e RX65N Envision Kit

& Display Tuning RX (QF) 22

Start Display Adjustment

Maker/Type: | EastRising

Timing Adjustment

Model Name/Size :

«|y

ER-TFTD43-32

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

PLL Circuit Frequency [MHz]:  240.000000  Panel Clock Frequency[MHz] : Auto Adjustment

(=t

! HTP
o | ——]
e L e e e N I e
we L
|
VDR E vTe
|
w [l i
viefes 2] | : : umnre Sbiiien [
EHF'WE HEP i HOP EHFP E
s & e & wefE 3] we[s B e[ )
Value Typical Difference
Refresh Rate [Hz] 59,5 59,5 a0
Horizontal Frequency [kHz] 17.1 17.1 a0
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RX Family QE for Display [RX] Application Note

The following values are automatically set when the panel clock frequency is 10 MHz in the RSK RX72N,
RSK RX65N, Envision RX72N, or Envision RX65N.

Table 4-4  Example of Timing Settings when the Panel Clock Frequency is 10 MHz (for RSK RX72N
and RSK RX65N)

Connected Device Item Value

NHD-4.3-480272EF-ATXL#-CTP | VPW 10
VBP 2
VDP 272
VFP 2
VTP 286
HPW 41
HBP 29
HDP 480
HFP 34
HTP 584

Table 4-5 Example of Timing Settings when the Panel Clock Frequency is 10 MHz (for Envision
RX72N and Envision RX65N)

Connected Device Iltem Value

ER-TFT043-3 VPW 1
VBP 7
VDP 272
VFP 8
VTP 288
HPW 14
HBP 75
HDP 480
HFP 15
HTP 584

If you are using a custom board, set the values on the “Timing Adjustment” tabbed page such that no errors
appear in the display.

Here, modify the values so that values for the horizontal frequency that are in error produce normal results
after having modifying the value for the panel clock frequency.
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RX Family QE for Display [RX] Application Note

10.Click on “Timing adjustment”.
11.The “Display Tuning RX (QE)” view of QE for Display [RX] opens. If a value has an error, an error mark &
is displayed. Modify the value so this error mark disappears.

3 “Display Tuning RX (QF) &2 “|n (=
-~
Start Display Adjustment | @
Maker/Type : | EastRising ~ |  Model Name/Size: |ER-TFT043-3 ~
Block Image | TCON/LCD Setting | Timing Adjustment | Graphic Layer Setting | Image Quality Adjustment
2. LCD adjustment Timing Adjustment
= PLL Circuit Frequency [MHz]: | 240.000000
Installing the LCD Controller
Install GLCDC and specify PIN connection.
H HTP |
Added How to agh Ww : :
LCD display adjustment 1] !
Adjuston the board to display on the LCD. vBR VF;V;/'- = ; :
Adjustment for display on LC}/: von N G
TCON/LCD setting . ‘ . |
Timing adjustment [gl ver :
verle [ |
Graphic layer setting - RO g et SRR :
we ||
viefes 3] . y
Adjust image quality / color : - iwew HEP | HoF
- - —— N 1
Image quality adjustment I
— A Hew[l 2] e HDP[80 %] wep[s 2] HTP[ES 2]
Malue Typical Difference
Generate file [ Select folder Refresh Rate [Hz] 59.5 59.5 0.0
Horizontal Frequency [kHz] 17.1 171 0.0
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RX Family QE for Display [RX] Application Note

12.1f you are using e? studio 2021-01 or an earlier version for the development environment, confirm that the
value of “PLL Circuit Frequency [MHz]” matches the setting for the clock in the Smart Configurator.
If you are using e? studio 2021-01 or a later version, you need not confirm the value of “PLL Circuit
Frequency [MHz]” since that value is automatically obtained by the Smart Configurator.
After that, adjust the value of “Panel Clock Frequency [MHZz]”, which is displayed in red to indicate that it
is in error.
Here, select “10.000000”, which is the nearest available value to the 9.0 MHz panel clock frequency for
the LCD, from the combo box.

&2 "Display Tuning RX (QF) 52 i W | O 2 =8

Start Display Adjustmentl @ e’ studio 2021-01 or an earlier version

Maker/Type : | EastRising ~|  Model Name/Size : ER-TFT043-3 v

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

Timing Adjustment

PLL Gircuit Frequency [MHz]: Janel Clock Frequency[MHz] : | 9.00000 Auto Adjustment
[ [ HTP i
i !
i |
&3 ~Display Tuning RX (QE} 51 « ‘ n O ¢ =08
~
Start Display Adjustment | &
Maker/Type: | EastRising ~|  Model Name/Size : | BR-TFT043-3 ~
Block Image | TCON/LCD Setting | Timing Adjustment | Graphic Layer Setting | Image Qgality Adjustment

Timing Adjustment N
PLL Circuit Frequency [MHz]: Panel Clock Frequency[MHz] : | 10.000000 | | Auto Adjustment

HTP

3 *Display Tuning RX (QE) 32 A« | F o0 § = O
Y 9

~

| Start Display Adjustment| @ ¢?studio 2021-01 or a later version

Maker/Type : | EastRising ~|  Model Name/Size: | ER-TFT043-3 v

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

Timing Adjustment

PLL Grcuit Frequency [MHz]: | 24 Auto Adjustment

\FPW\II _i—l—l_._ I

& ~Display Tuning RX (QF) &3 “ | n O 2 =0
"~
Start Display Adjustment | &
Maker/Type : | EastRising ~|  Model Name/Size: |BR-TFT043-3 ~

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

Timing Adjustment
g Adj v
PLL Circuit Frequency [MHz]: 240000000 | Panel Clock Frequency[MHz] :| 10.000000 ~ I Auto Adjustment
HTP

il
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RX Family

QE for Display [RX] Application Note

13.Setting the value of the panel clock frequency to 10.0 MHz makes the value of “Horizontal Frequency
[kHz]” incorrect, so it is displayed in red.
Hovering the mouse cursor over the erroneous value (the value of “Horizontal Frequency [kHz]”)
displayed in red produces a display of the range of specifiable values.
Hovering the mouse cursor over the label (“Horizontal Frequency [kHz]”) for the erroneous value
produces a display of a description of how to eliminate the error.

&3 *Display Tuning RX (QF) &2 el w0 | n ﬁ o O 8 = 8
Ll
Start Display Adjustment | &
Maker/Type : | EastRising ~ | Model Mame/Size : | ER-TFT043-3 ~
Block Image | TCON/LCD Setting | Timing Adjustment | Graphic Layer Setting | Image Quality Adjustment|
Timing Adjustment
PLL Circuit Frequency [MHz]: | 240.000000 | Panel Clock Frequency[MHz] : Auto Adjustment
! HTP
wif B e—_— L
(LS T e
SN 3 S S .
VEP 1 |
|
VDP | VTP
vl F] i
w L0 |
e ] | e T AN
EHF'WE HeP | HOP | HFP i
wew[t ]  wmeePe [F  wmoefe0 3] mee[ ] wwps
Value Typical Difference
Refresh Rate [Hz] 66.1 58.5 6.6
Horizontal Frequency [kHz] I 19.0 17.1 19
/ Value Typical Difference
/ Refresh Rate [Hz] 56.1 59,5 6.6
Harizental Frequency [kHz] 18.0 | 17.1 1.9
Out of range errorn
Min 15.384615384615385 to Max 18.181818181818183
Value Typical Difference
Refresh Rate [Hz] 66,1 59,5 6.6
| Harizontal Frequency [kHz] | 19.0 17.1 1.9

Increase each parameter.
Incrementing HPW, HBEP and HFE Refresh rate approaches by 0.13 [Hz] in the typical.
Incrementing WVPW, VBR and VFR Refresh rate approaches by 0.23 [Hz] in the typical.
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RX Family QE for Display [RX] Application Note

14.Clicking on the “Auto Adjustment” button to the right of “Panel Clock Frequency [MHz]” automatically sets
each value so that the refresh rate and the horizontal frequency are within the range of specifiable

values at the specified panel clock frequency.
Once there are no errors, the “Auto Adjustment” button becomes inactive.

2 *Display Tuning RX (QF} 53 « | [
Start Display Adjustment
Maker/Type : | EastRising ~ | Maodel Name/Size: | ER-TFT043-3
Block Image | TCON/LCD Setting | Timing Adjustment | Graphic Layer Setting | Image Quality Adjustment
Timing Adjustment
PLL Circuit Frequency [MHz]: | 240,000000 | Panel Clock Frequency[MHz] : | 10,000000 I Auto Adjustment I
| HTP |
wif | —— ——
e I e S N A
VEP i i
|
VDR | vTR
|
w [ |
VTP — ‘ . emar. gaaaeny 1oy paade
THPW) HEF | HOP | HER

HPW|35 = | HBP|35 - | HDP |453 = | HEP |35 B | LT

Value Typical Difference
Refresh Rate [Hz] 50,5 59,5 0.0
Haorizontal Frequency [kHz] 17.1 171 0.0
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RX Family QE for Display [RX] Application Note

The settings of the LCD can be adjusted by the GUIs for the display adjustment facilities while confirming the
results on the actual display. The following shows an example of the adjustment of brightness from the
“Image Quality Adjustment” tabbed page.

15.Build a project with reference to section 4.5, Building the Project.

16.Make the settings for the debugger and connect the board with reference to section 4.6, Connecting a
Debugger and Executing the Program.

17.Click on the “Start Display Adjustment” button.

3 Display Tuning RX (QE) &2 @« | n o O

I
]

Start Display Adjustment

Maker/Type: | EastRising Model Name/Size : |ER-TFT043-3

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

PLL Circuit Frequency [MHz]: | 240.000000 | Panel Clock Frequency[MHz] : Auto Adjustment

HTP

VEW —
B

a(

18.In the “Select a Program” dialog box, click on the “Start adjustment” button after selecting either of the
following:

o ‘“Use the dedicated adjustment program.”: when setting up the state of the GLCDC for the LCD panel has
not been completed

o “Use user program.”: when setting up the state of the GLCDC for the LCD panel has been completed
If the board has not been connected to the debugger, clicking on “Start adjustment” starts the connection.

&) selecta program x

Execute a program you will be using to produce a display on the screen and adjust
the position and image quality by confirming the display on the screen on the
actual board.

Select the program for producing a display on the screen.

(®)iUse the dedicated adjustment program.;

() Use user program.

* Before starting adjustment, confirm that the created project has been built
and the call of the main() function is possible.

* If you are using the user program, confirm drawing on the LCD as well as the
above itemns.

GLCDC pin setting
The pins used in GLCDC are assigned to the following ports.

Function Port number ~
LCD CLK PB5

LCD TCOMO PB4

LCD_TCONZ PBz

LCD TCON3 PB1

LCD_DATAO PBO w
€ >

Cnce
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RX Family QE for Display [RX] Application Note

19.When the following message is displayed, click on “Switch”.

ﬁ Cenfirm Perspective Switch *

i 1 This kind of launch is configured to open the Debug perspective when it suspends.

This Debug perspective supports application debugging by providing views for
displaying the debug stack, variables and breakpoints,

Switch to this perspective?

[[] Remember my decision

20.When the board is connected to the debugger and adjustment of the display is started, the “Start Display
Adjustment” button is replaced by the “Finish Display Adjustment” button and the message “Display
adjustment is ready.” appears in the console of QE for Display. When the console of QE for Display is
not displayed, click on the “Display Selected Console” icon ( @ ~ ) and select “QE for Display”.

2 Display Tuning RX (QF) &2 B4 « | n rl\ﬂ o d =8

Ll
Please tune the display. Do not restart or reset the program.

Finish Display Adjustment

Maker/Type : | EastRising Model Mame/Size : | ER-TFT043-3

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

PLL Circuit Frequency [MHz]: | 240.000000 | Panel Clock Frequency[MHz] : Auto Adjustment

HTP
vPW N I S

1 R

& Console &7 [2] Problems @ Smart Browser 7{;: Debug

pBEle-k-=0

U

C;E for Display 1Fsp

repare for display adjustment.

Connecting to the debugger. I ® 20QE for Display I
Executing user program. 3 QE_for_Display_RX65N_Envision HardwareDebug [Renesas GDB Hardware Debugging] gdb traces
o dedicatad adiictmant m is being prepared.

IDisplay adjustment is rﬁ [£] 4 QE_for_Display_RXESN_Envision HardwareDebug [Renesas GDB Hardware Debugging]
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RX Family QE for Display [RX] Application Note

21.Select the “Image Quality Adjustment” tabbed page in the “Display Tuning RX (QE)” view, then select
“Brightness” from the menu to the left.

&3 Display Tuning RX (QF) i3 EH o« | EI r; &0 8 =0

~
Finish Display Adjustment Please tune the display. Do not restart or reset the program.

Maker/Type: |EastRising | Model Name/Size : | ER-TFT043-3 ~

Block Image |TCONILCD Setting |T\ming Adjustment |Graphic Layer Settini Image Quality Adju;lmentl

ontra:

Gamma correction

Dither process Y UL

Quick Setting : I 512 E

Custom: BRTG[2:0] (Green)

BRTB[:0] (Blue) |512 =
BRTR[:0] (Red)  |512 B

22.Modify the value for the gauge of “Quick Setting:” or the values of “Custom:” and click on the “Set the
Register” icon (&4).
The values are set in the registers and can be confirmed on the display of the connected board.
Repeat modification of the values and settings of the registers until the display is as expected.

The display can be confirmed by showing an image. For details on displaying an image, refer to section
6.7, Image-Downloading Facility.

3 Display Tuning RX (QE) 32 E« | bSO 8 = 1
~

Please tune the display. Do not restart or reset the program.

Finish Display Adjustment

Maker/Type: | EastRising | Model Name/Size: |ER-TFT043-3 ~

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

cal Ibratl = RDUtE SEﬂln _
Contrast

Gamma correction
Dither process C UL

Quick Setting : I 750 E

Custom: BRTG[g:0] (Green)

BRTB[2:0] (Blue) 750 E
BRTR[2:0] (Red)  [750 =

23.After you have finished adjusting the values, click on the “Finish Display Adjustment” button.

&2 Display Tuning RX (QF} 53 Ru«|pgoeoO i =0

~

Finish Display Adjustment Please tune the display. Do not restart or reset the program.

Maker/Type : |EastRising ~ Model Name/Size : | ER-TFT043-3 ~

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

Ca“bratiun RDUtE SEﬂln _
Contrast

Gamma correction
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RX Family QE for Display [RX] Application Note

24.The board is disconnected from the debugger and the “Start Display Adjustment” button is restored to
replace the “Finish Display Adjustment”.

The message “Tuning finished.” appears in the console of QE for Display.

3 Display Tuning RX (QE) &2

M| pgeo i = o

Ll

Start Display Adjustment

Maker/Type : | EastRising ~

Model Name/Size: ER-TFT043-3

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

Calibration Route Setlini

Contrast

Gamma correctinn

& Console 53 [#] Problems @ Smart Browser 4 Debug
QE for Display

Prepare for display adjustment.

Connecting to the debugger.

Executing user program.

A dedicated adjustment program is being prepared.

is ready.
Tuning finished.
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RX Family QE for Display [RX] Application Note

25.Header files reflecting the results of adjusting the display are then output.
Click on the “Generate file” button to output r_image_config.h and r_Icd_timing.h. They are output to src

immediately under the project folder by default. The output destination folder can be changed by selecting
the “Select folder” checkbox.

The path for including the output header files is also automatically added.

i Project Explorer 2 = B & LD Main RX(QF) 52

= <£'|=|> v g Workflow Diagram
~ =% QE_for_Display_RX65N_Envision [Hardh

£ Binaries 1. Preparation 2. LCD adjustment
[ Includes
I B sre Select the project that has been created. Install GLCDC and specify PIN connection.
(& sme_gen QE_for_Display_RX&5M_Envisicn w Added How to add

[€] QEF_for Display_R¥65M_Envision.c
[n| r_image_config.h

m r lcd_timing.h Select when using an evaluation board. Adjuston the board to display onthe LCD.
HardwareDebu Nao setting is required when using a custom board,
'_25' g Evaluation board : EnvisionRX65N (V1.00) Adjustment for display on LCD :
(&= trash -
5% QE_for_Display_RX65N_Envision.scfc How to Select ’ TCON/LCD setting
|Z| QE_for_Display_RX65M_Envision Har B ctin;a LCD Timing adjustment [Ejl
If not InWeg list, select Custom from the combe box — R

Select and W LCD information,
Graphic layer setting
Maker/Type :

EastRising
Adjust image quality / color @
Model name/Size : ! EECRENLT S

ER-TFT043-3 Image quality adjustment I I

—

Select a tool to generate a GUI to display on the LCD.

Use emWin ~ [ select folder

Note: If the GUI drawing tool is changed from emWin to Aeropoint GUI or vice versa after the LCD controller
(GLCDC FIT module) has been installed as described in section 4.4.2, LCD Adjustment, a warning
message will be displayed to prompt output of the file again since the settings of the GLCDC FIT
module differ between emWin and Aeropoint GUI.

In such cases, reflect the changes of the settings of the GLCDC FIT module as shown below.

&3 LCD Main RX (QE) 52 ®~-8 =0
Workflow Diagram
1. Preparation 2. LCD adjustment 3. GUI creation on LCD
Select the project that has been crested. Install GLCDC and specify PIN connection Install GUI drawing tool driver.
QE_for_Display_RX65N_Envision v How to add Not added How to add
Selectingan eval LCD display adjustment Initial setting of GUI drawing tool
Select when using an evelustion bosrd. Adjuston the bosrd to display on the LCD. Configure settings to use GUI drawing tool
No setting is required wi using o custom board.
Evaluation board : EnvisionRX65N (V1.00) Adjustment for display on LCD : GUI drawing tool setting :

How to Select TCON/LCD setting 7 } o seting
Selectinga LCD Timing adjustment 'G I - -
— S Generate file

f not in the kst. select Custom from the combo box Select folder
Select and add LCD information.
Graphic layer setting
Maker/Type :
< Generate GUI
EastRising Generate GUI to display on LCD.
Adjust image quality / color :
Model name/Size : Lol IR : —— Start GUI drawing tool Setting
ER-TFT043-2 Image quality adjustment I I - .
—£ = .
Implementation
Selecting the GUI drawing tool imptarin: s rogr o dpley GO 1 he
Select & tool to generate 8 GUI to dispisy on the LC! funct
IUseAeropoint GUI v SeNerate tile [ Select folder Show sample cade
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RX Family

QE for Display [RX] Application Note

The settings of the GLCDC FIT module for emWin or Aeropoint GUI are reflected when the “Display Tuning
RX (QE)” view is opened. Open this view by clicking on a button such as “TCON/LCD setting”.

After that, click on the “Generate file” button to output the file again. After the file has been output, the
changed settings are reflected and the warning message disappears.

2. LCD adjustment

Install GLCDC and specify PIN connection.

Added How to add

LCD display adjustment

Adjust on the board to display on the LCD

Adiustment for display on LCD :

TCON/LCD setting

Timing adjustment

Graphic layer setting

Adjust image quality / color @

Image quality adjustment

Generate file

[] Select folder

3 Display Tuning RX (QE) 52

Start Display Adjustment

Maker/Type : | EastRising Model Mame/Size: | ER-TFT043 2

Block Image | TCON/LCD Setting | Timing Adjustment | Graphic Layer Setting | Image Quality Adjustment
Panel Driver Signal (TCON) Output Selection

Vsync: | TCONO ~ | |Low Active v

Hsync: | TCON2 ~ | |Low Active v
DE: TCON3 ~ | High Active

LED Setting
LCD Output Format: 16bit (GLCDC_OUT FORMAT 16BITS RGBS6S]
Timing of Output Data: Rising (GLCDC_SIGNAL SYNC_EDGE RISING) ~ ~

oonfsom ]

Bit-endian of Output Data: | Little Endian (GLCDC_ENDIAN_LITTLE) ~

Background Color:

Pixel Order of Output Data: | RGB (GLCDC_COLOR ORDER RGB) ~

LCD Backlight Control
Enable Control

Port Number: PORTE | Bit Position: |BIT ~ || High Active ~

LCD Reset Control
Enable Control

Port Number: PORTE | Bit Position: |BIT2 ~ ||High Active ~
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4.4.3 Using emWin to Create a GUI for an LCD
This section describes how to install the GUI drawing tool when “Use emWin” is selected for “Selecting the

GUI drawing tool”.

For the method when “Use Aeropoint GUI” is selected, refer to section 4.4.4, Using Aeropoint GUI to Create

a GUI for an LCD.

&3 LCD Main RX (QE) 52
Workflow Diagram

1. Preparation

Select the project that has been crested.

QE_for_Display_RX65N_Envision

Selecti evaluation board
Select when using an evalustion board.
No setting Is required when using a custom board.

Evaluation board : EnvisionRX65N (V1.00)
How to Select
Selecti
If not In the ist. select Custom from the combo box
Selact and add LCD information.
Maker/Type :
EastRising
Model name/Size :
ER-TFT043-3

Select a tool 1o generate s GUI to displey on the LCD.

Use emWin v

2. LCD adjustment

Install GLCDC and specify PIN connection.

Added How to add

LCD display adjustment

Adjust on the board to displey on the LCD.
Adjustment for display on LCD :
TCON/LCD setting B }
Timing adjustment IGI
— .L\

Graphic layer setting

Adjust image quality / color :
o - S

Image quality adjustment ' I
— &

Generate file [] Select folder

TN Q
=
\SJizg g

3. GUI creation on LCD

Install GUI drawing tool driver.

Not added How to add

Initial setting of GUI drawing tool

Configure settings to use GUI drawing tool
GUI drawing tool setting :

Info setting

Generate file Select folder

Generate GUI to display on LCD.

Start GUI drawing toal Setting
Implementation
Implament a program to display GUI in the main{)

Show sample code
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1. Select the “Components” tab of the Smart Configurator and click on the “Add component” icon.
2. In the “New Component” dialog box, select “Graphic Library with Graphical User Interface (r_emwin_rx)”
(version 6.14.9.1.30 or a later version) and click on the “Finish” button.

& New Component [m| X
Software Component Selection
Select component from those available in list E
8% *QF_for_Display_R¥65N_Envision.scfg 53 Category |All M
. B Function |All ~
Software component configuration |
Filter
Com FELEID o Igure Components \, Type Version 2
S EGrDup Scan Mode 512AD Code Generator 192
Property EEGraphlcs LCD Controller Module. (r_glede_rx) Firmware Integration Te...  1.50
|l}'PE filter text | v e :E}Graph!c L!brary w!th One—S.tup Developent Solution (r_a... F!rmware Integrat!on Te. 1.00
v = Startup # GLCDC configuration driver (r_simple_glcdc_conf Firmware Integration Te
w [ Generic # £ Generic system timer for RX MCUs using CMT medule. (r.. Firmware Integration Te..  1.01
f‘_‘ v bsp # £ Flash memary Data Manager (r_datfre_rx) Firmware Integration Te.. 201
- # £ Flash API for RX100, RX200, RX600. and RX700. (r_flash_r<) Firmware Integration Te.. 4,50
# £ File driver for HTTP Server and FTP Server (r_t4 file_drive... Firmware Integration Te...  1.02
P ## Event Link Controller Code Generator 161 v
# Show only latest version
# Hide items that have duplicated functionality
# Description
# Dependency : r_cmit_r version(s) 4.40 ~
Dependency : r_dmaca_rx version(s) 240
# Dependency : r_drw2d_rx version(s) 1.10
< Dependency : r_glcde_rx version(s) 1.40 v
Download more software components
ﬁacro _de Configure general settings...
edp size
MOTE: Th
- | E ? b =
Overview | Board | Clocks| Components |Pins | Interr @ Back Hext bmeh G|
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3. If the graphic library is not displayed in the list of compone

on “Download more software components”.

nts in the “New Component” dialog box, click

Q New Compenent O *
Software Component Selection

Select component from those available in list tlj
Category |All ~
Function |All ~
Filter |

Compenents Type Version G
{ tH 8-Bit Timer Code Generator 1.7.0

£ Add Socket API to TCP/IP(T4) Module. (r_socket_rx) Firmware Integration Te... 1.32

3 ADPCM compress/de-compress codec software library (... Firmware Integration Te...  3.04

£ Board Support Packages. (r_bsp) Firmware Integration Te... 5.62

8 Buses Code Generator 1.82

£ Byte-based circular buffer library. (r_byteq) Firmware Integration Te...  1.80

3 CAN API for the RX64M, RXG5N, RX66N, RX6ET, RXTIM, ... Firmware Integration Te...  3.20

8 Clock Frequency Accuracy Measurement Circuit Code Generator 1.81

1 Clock Synchronous Control Module for EEPROM Access..  Firmware Integration Te.,  3.01

3 Clock Synchronous Control Module for Serial Flash mem...  Firmware Integration Te...  3.02 v
Show only latest version
Hide items that have duplicated functionality
Description

This software component generates two units (unit 0, unit 1) of an en-chip 8-bit timer (TMR) module

that comprise two 8-bit counter channels, totaling four channels.

I Download more software components
[«

onfigure general settings...

g < Back MNext = Cancel
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4. Inthe “FIT Module Download” dialog box, remove the check against “Show RX Driver Package only” and

select “RX Family emWin v6.14 module” (Rev.1.30 or a later version).
5. Click on “Download”.

& [m} X
FIT Module Download s
-
Select the FIT modules for download ‘ E 5 I
Title Document No. Rev. Issue date A || Select All
[J RXFamily CAN API Using Firmware Integration Te..  ROTAN2472EU0S00  Rev.5.00 2021-04-01 Deselect All
[J RXFamily MPC Module Using Firmware Integratio...  ROTAN1724EJ0380 2021-04-01
RX Family GPIO Module Using Fi | i ROTAN1721EJ0390 2021-04-01
RX Family emWin v.6.14g module Using Firmware ROTANS5533E)0130 2021-03-31
[J RXFamily Aeropoint module UsingWgmware Integ... ROTAN5793EJ0100 2021-03-31
[J RXFamily Graphic LCD Controller Modul™sing Fi... ROTAN3609EJ0150 2021-03-09
[0 RXFamily ADC Module Using Firmware Integrasig...  ROTAN1666EJ0470 2021-03-01
[J RXFamily Board Support Package Module Using FimN\_ROTAN1685EJ0563 Rev.5.63 2021-01-29
O RX family TSIP (Trusted Secure IP) Module Firmwar... NO548EJ0111 Rev.1.11 2020-12-31
[T1  RX Familv Clack Sunchronnus Contral Madule for ... SFINN2 Rev.3.02 2020-12-20 ¥
Filtered:
|_|:| Show RX Driver Package only I
Module Folder Path:
[C:\Users\ \.eclipse\com.renesas.platform_download\FITModules \ I Browse...
|_Download | Cancel

6. Read the description in the “End User License Agreement (Sample Code)” dialog box. If you agree, click
on “Agree”.

ﬁ End User License Agreement({Sample Code)

This End User License Agreement (this “EULA”) is between you, on behalf of
yourself and the company or other entity on whose behalf you are acting (together,
“you” and “your”) and Renesas Electronics Corporation, a Japanese corporation,
with a principal place of business at 6-2 Otemachi 2-chome, Chiyoda-Ku, Tokyo,
Japan (“Renesas™) and is effective from the date on which you click “| AGREE.” In
consideration of the mutual promises and covenants herein, you and Renesas
hereby agree as follows:

1. Definitions.

1.1."Open Source Code™ means certain free or open source software and other
components incorporated into or bundled with the Software which is subject to the Open
Source Terms.

1.2."Open Source Terms” means the terms and conditions that are applicable to a given
piece of Open Source Code.

1.3."Software™ means, collectively, the software in source code, binary or library form,

END USER LICENSE AGREEMENT ~
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7. When “Graphic Library with Graphical User Interface (r_emwin_rx)” is displayed in the list of components,

select it and click on the “Finish” button.

a New Component

Software Component Selection

Select component from those available in list

Category |All ~
Function |All ~
Fiter |
Components V Type Version =
E]Group Scan Mode 512AD Code Generator 1.9.2
3 Graphics LCD Controller Module. (r_glcde_re) Firmware Integration Te...  1.50
I;’aa Graphic Library with Graphical User Interface (r_emwin_r)_Firmware Integration Te..  6.14.9.1.30
CONTIQUFATION driver [f_simple_glcdc_contig_r IFMWare INTegration le., U,
1 Generic system timer for RX MCUs using CMT module, (r.. Firmware Integration Te..  1.01
£ Flash memory Data Manager (r_datfrd_re) Firmware Integration Te...  2.01
1 Flash APl for RX100, RX200, RXG00. and RX700. (r_flash_rx) Firmware Integration Te..  4.50
£ File driver for HTTP Server and FTP Server (r_t4_file_drive.. Firmware Integration Te..  1.02
8 Event Link Controller Code Generator 161 e
Show only latest version
Hide items that have duplicated functionality
Description
Dependency : r_cmt_ne version(s) 4.40 ~
Dependency : r_dmaca_rx version(s) 2.40
Dependency : r_drw2d_rx version(s) 1.10
Dependency : r_glcdc_rx version(s) 1.40 ]
Download more software components
Configure general settings...
?\ < Back Mext Cancel
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8. Components the added component having dependencies with is automatically added. However, a
component that has not been added or a component with a version that differs from the required one will
lead to an error message or a warning.

In such cases, add the required component or update the version.

The following shows the error message for a component that has not been added (r_drw2d_rx) and

warning messages regarding the version of a component (r_bsp).

{8k *QE_for_Display_RX65N_Envision.scfg 53

Software component configurati

Compone... = 2 v Configur

L Prope
type filter text |

w [= Startup
v (= Generic
% r_bsp
w [ Drivers
v 7= DMA
gv r_dmaca_n
w = /O Ports
3& r_gpio_rx
w = Communications
% r_sci_iic_rx
v (= Graphics
& r_glode_rx
v = Timers <
3& r_cmt_rx
v = Middleware
~ = Generic
E:f' r_emwin_mn

Overview | Board | Clocks | Components | Pins | In

[ Configuration Problems 52
1 error, 3warnings, 0 others

Description

~ @ Dependency (4 items)

@ E04020010: r emwin_rx module needs following medule but not added: r drw2d_r«[1.10]

& W04020011: r_cmit_rx medule needs following module but version is mismatched: r_bsp[5.52]

& W04020011: r_dmaca_r« module needs following medule but version is mismatched: r_bsp[5.52]
& W04020011: r_gpio_rx module needs following module but version is mismatched: r_bsp[5.52]

Dependency
Dependency
Dependency
Dependency
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Add the required component (r_drw2d_rx).

9. Select the “Components” tab and click on the “Add component” icon.

10.1n the “New Component” dialog box, select “Drawing 2D engine driver for RX MCUs (r_drw2d_rx)” and
click on the “Finish” button.
If the component is not in the list of components in the “New Component” dialog box, click on “Download
more software components”.

&) New Component [m| X
Software Component Selection
Select component from those available in list .tlj
48 *QF_for_Display_RX65N_Envision.scfg 2 Categary Al s
. Function |All ~
Software component configur,
Fiter |
Compone... ¥ 3¢ v/ Configur =
P = ! g Components Type Version =
f‘ o B8 Event Link Controller Code Generator 161
PrDPE H Ethernet Driver. (r_ether_rx) Firmware Integration Te.. 1.20
| type filter text | H DTC driver (r_dtc_rx) Firmware Integration Te..  3.50
~ (= Startup :
V& C_]_'_E“ ene B DMAC driver (r_dmaca_rx) Firmware Integration Te...
% r_bsp E# DMA Controller Code Generator 162
= Drivers 8 Dead-time Compensation Counter Code Generator 1.8.1
h r_u_\:_? DA B8 Data Transfer Controller Code Generator 1.82
30 r_dmaca_rx H# Data Operation Circuit Code Generator 1.82 v
h @ |.-"0 PDF'?‘S Show only latest version
g' 9P D__D( . Hide items that have duplicated functionality
w [= Communications Fewigian
= r_sci_iic_ne
% LT Dependencies: None
= (:-I-I'Eph Ics Drawing 2D engine(DRW2D) driver for RX MCls
@& rglede_m
w = Timers <
3, r_cmmit_re Download more software components
a E} Middleware Configure general settings...
w = Generic
Ef F_emwin_n
Overview | Board | Clocks Pins | I Q - L Lo ERED s
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Update the component to the required version (r_bsp_rx).

11.Right-click on the component for r_bsp and select “Change version”.

4% ~QF _for_Display_RX65N_Envisian.scfg 52

Software component configuration

Compone... = 2» v Configure
=
L Property
|t}-|:e-'iltertes:t | w @ Configurations
v (= Startup # Startup select
v = - # User stact Sfetting
ctacl cire
b uﬂl
= I Change version...
v = Drivers
v = DMA # Remowve
rz
& r_dmaca_rc Reset to default o
w = I/O Ports
g» r_gpio_r« Download and import sample projects |
w (= Communications | | " ro
- - H

12.Confirm “Available versions” in the “Change Version” dialog box and click on “Next”.
13.Confirm “Setting Overview” and click on “Finish”.

& Change Version [m| X &) Change Version [m| *
Version Selection Setting Overview
Select available version The following settings will be added or removed
Component name: |r_b5p ‘ Setting Status
Current version: 550 There are no differences
Availableverswunsl 552 R I
< >

14.When the confirmation message is displayed in the “Change Version” dialog box, click on “Yes”.

ﬁ Change Version X

L Confirm to change version and proceed to generate code
-
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15.When the confirmation message is displayed in the “Code Generation” dialog box, click on “Yes”.

ﬁ Code Generating

The generated code may have runtime problem because of configuration
conflictions. Do you want to continue?

Yes

16.The error and warnings regarding the dependencies of components have now been resolved.

485 =QF_for_Display_RX65N_Envision.scfg 52

Software component configuration

Compone... = = -

®

= 08

G R=]

type filter text

v [= Startup
w = Generic
ﬁ» r_bsp
w = Drivers
v = DMA
%— r_dmaca_rx
v = /O Poris
g» r_gpio_r<
w = Communications
ﬁ» r_sci_iic_rx
v = Graphics
& rglede_mx
w = Timers
ﬁ- r_crmt_rx
w = Middleware
v = Generic
.{ r_drw2d_rx
.( r_EmwWin_rk

Configurations

Value

Overview | Board | Clocks | Components | Pins | Interrupts
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Set the IIC channel which is to be used with emWin.

17.Select “r_sci_iic_rx” from the components.
18.Change the setting for the IIC channel which is to be used with emWin. Specify the value of “MCU
supported channels for CHn” of the channel to be used as “Supported”.

Table 4-6  IIC Channel Numbers to be Used (Initial Values)
Evaluation Board IIC Channel Number
RSK RX72N 11
Envision RX72N 6
RSK RX65N 7
Envision RX65N 6

15:3 *QE_for_Display_RX65N_Envision.scfg #3

Software component configuration

Compone... = = -

W

|?,-|:e filter text |

v [= Startup
w [= Generic
‘} r_bsp
w = Drivers
v (= DMA
% r_dmaca_rx
v = I/O Ports
ﬁ» r_gpic_r
w [ Communications
w [= Graphics
& rglede_rx
v [= Timers
% r_cmi_rx
w = Middleware
w [= Generic
ﬂ" r_drw2d_rx
& remwin_rx

= 0
[cR=
Configure @
Property Value 2
v Configurations
# Set parameter checking enable Include
# MCU supported channels for CHO Not supported
# MCU supported channels for CH1 Mot supported
# MCU supported channels for CH2 Mot supported
# MCU supported channels for CH3 Not supported
# MCU supported channels for CH4 Mot supported
# MCU supported channels for CHs [Not supported
# MCU supported channels for CHE
# MCU supported channels for CH7 Not supported
# MCU supported channels for CH8 Mot supported
# MCU supported channels for CH9 Mot supported
# MCU supported channels for CH10 Not supported 9
e RAT ] it sl S TLIA Bl oo i s vbim el
< >

Macro definition: SCI_IIC_CFG_CHe_INCLUDED
Selectable whether to use available channels.
0 = Not supported.

1 = Supported.

Overview | Board | Clocks | Compenents | Pins| Interrupts
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19.When a board is selected in the creation of a project, setting the IIC channel to be used with emWin also
sets the pins for use with the channel. Select “Serial communications interface” on the “Pins” tabbed
page to confirm the settings of the pins. Set the pins here if you are using a custom board.

{8k *QE_for_Display_RX65N_Envision.scfg &2 ~ =
Pin configuration e
Hardware Res... = laz d,% Pin Function d | | -iﬂ | £ e
|T-,-pe filter text | |'.}-|:e filter text (* = any string, 7 = any character) | All ~
v & B-bit timer 2 Enabled  Function Assignment Pin Number *

n' TMRO O SSCLS # Not assigned # Not assigne
W TMR1 S5CLE 7 P01/TMCIO/RXDe/SMISO6/SSCLE/IRQS/ANT # 7
w TMR2 0O SSCLT # Not assigned # Not assigne
w TMR3 _ 0 sscle 4 Not assigned 7 Not assigne
v &%, Compare match timer ) [0 Sscle # Not assigned # Not assigne
w CMTWO 0O SSCL10 # Not assigned ¥ Not assigne
- CMW1 — 0 SSCL11 # Mot assigned # Not assigne
v Serial communication 0O SSCL1Z # Mot assigned # Mot assigne
w 5CIo 0 SSDAD # Mot assigned # Not assigne
W SCH 0O SSDAT # Not assigned # Not assigne
Wi 5CI2 O SSDA2 7 Not assigned # Not assigne
w SCI3 O SSDA3 # Not assigned # Not assigne
n SCl4 0O SSDA4 # Not assigned ¥ Not assigne
- 5CIs 0 SSDAS # Mot assigned # Not assigne
@ SCie SSDAE 7 POO/TMRIC/TXDE/SMOSIG/SSDAE/IRQE/ANT # &
W SC7 v ] SSDAT J Mot assinned # Not assione [
< > - b

Pin Function  Pin Mumber

Overview | Board | Clocks Componentlntermpts

20.When the pins have been set, click on the “Generate Code” button 'ng in the upper-right corner of the

window. The code is generated according to the settings.

21.After code generation is finished, “Added” is displayed immediately below “Installing the GUI drawing tool

driver”.

B Console &3
Smart Configurator Output

MB5eee012: File generated:srcismc gen\r pincfgPin.h ~

MB5e88012: File generated:srchsmc gen\r pincfg\Pin.c

Me6eRaee2: File generated:srchsmc gengenerallr smc interrupt.c

Me6eReee2: File generated:srchsmc gengenerallr smc interrupt.h

2 File generated:srcis interrupt config.

: Code generation is successful
ISCCAS gen\r confighr bsp config.h

3. GUI creation on LCD

Install GUI drawing tool driver.

Configure settings to use emWin.

How to add

GUI drawing tool setting :

Info setting
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Make the initial settings for the GUI drawing tool.

22.Clicking on the “Info setting” button displays the “emWin setting” dialog box.

23.Values are set according to the information on the board selected in the project.
For “Maximum memory size used in GUI”, “81920 bytes” (80 * 1024) is set by default. However, if you
create a graphical GUI, 102400 bytes (100 * 1024) or more are usually required.
For “lIC channel number”, the channel number must match that specified as “Supported” by the
“r_sci_iic_rx” component in the Smart Configurator.
For details, refer to the explanation produced by clicking on the “Help” button.
Confirm the settings and click on the “OK” button to close the dialog box.

& emWin setting X
Board settings ~
Board RX65N_ENVISION_KIT
LCD width 480
LCD height 272 | ORIENTATION_O ‘ | ORIENTATION_CW |
LCD settings
LCD rotation 'ORIENTATION_ 0 Iv
3. GUI creation on LCD Color depth per pixel 16bits ~ A >
Pin settings
Install GU| drawing tool driver. LCD reset pin Port: |6 Bit:3

LCD backlight pin Port: & Bit:[6

Added How to add
LCD touch IC reset pin Port|o ~ Bit:|7 ~ V <
Initial setting of GUI drawing tool
Configure settings to use GUI drawing tool Memory settings
GUI drawi ottt Address of frame buffer 1 000800000
rawing tool setting : | ORIENTATION_180 ‘ | ORIENTATIGN_CCW l
Address of frame buffer 2 0x00000100
ry
Generate file [ Select folder Touch setting
Slave address of touch panel 0x38
[LCD rotation]
. _ Multi-touch setting Set the display orientation of the LCD.
Generate GUI to display on LCD. Multi-touch function Not Use ~
Start GUI drawing tool Setting Maximum number of touch panel points
Communication channel
n nent a program to display GUI in the ma

Show sample code

o] o
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24.A header file reflecting the initial settings for the GUI drawing tool is output.

Click on the “Generate file” button to output ge_emwin_config.h. It is output to src immediately under the

project folder by default. The output destination folder can be changed by selecting the “Select folder”
checkbox.

The path for including the output header files is also automatically added.

[, Project Explorer 53 = O 63 "LCD Main RX (QF) 52 &~ 8
BS 7 8 Workflow Diagram
Ve ;ET:H;:‘a)r'RXESN'EnVISIDH 1. Preparation 2. LCD adjustment 3. GUI creation on LCD
w [ src

qen Select the project that has been crasted Install GLCDC and specity PIN eannaction.

[h| ge_emwin_config.h

Install GU| drawing tool drives.

iQE for Display RX&5N_Envisi Added How to add How to add
€] QF_for_Display_RX6SN_Envision= QoG e NS g el
[ rimage configh LCD display adjustment Initial setting of GUI drawing tool
[B] rled timing.h - Adjust on the boerd to displey onthe LCD. Configure settings to use GUI drawing tool.
= trash No setting is reguired when using & cusiom Do
= X . Evaluation board : EnvisionRX6E5N (V1.00) &diustment for display on LCD : GUI drawing tool setting :
i8¢ QF_for_Display_RX65M_Envision.scfg -
|Z| QE_for_Display_RX65N_Envision Hardwsz How to Select TCON/LCD s Infe setting
Selectinga LCD : i
gr‘ol:n trée I.s:.Lscell:fcthus:o.m from the combo box Vg S [ Select folder
elect and add LCD information.
Graphic layer setting
Maker/Type :
EastRising Yt lity / color : Generate GUI to display on LCD.
— just image quality / color :
Model name/Size : = = — Start GUI drawing tool Setting
ER-TFT043-3 Image quality adjustment I
— .
| i h | drawi | IIIH:D:-L--:'I.II ogram to display GUI in the mal
Salect o tool to ganerate & GUI to displey on the LCD. function.
Use emWin ~ Generate file [ select folder Show sample code
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25.If the address of the frame buffer which has been set in the “emWin setting” dialog box overlaps with
section addresses, the section address must be changed.
If the default value has been set, since the address of frame buffer 2 (0x00000100) means that the buffer
overlaps with addresses of the SU and subsequent sections (from 0x00000004) in the RX65N RSK and
RX65N Envision, the section address must be changed. However, it does not require changing in the
RX72N RSK and RX72N Envision.

(] *
Section Viewer
Address Section Mame
0x00000004 | sU
Sl
B_1
@ emWin setting :‘12
Board settings R2 -
Board RX65M_EMNVISION_KIT B Add Section
LCD width 480 oxFFEO000D E . New Overlay
- Remove Section
LCD height 272 cz2
C Move Up
LCD settings o Move Down
LCD rotation ‘ORIENTATION 0 iv b
Color depth 16bits ~ t\"
B p*
" 5,__”_19_5_ B E <B OxFFFFFFE0 EXCEPTVECT
A= Port Bit: OxFFFFFFFC RESETVECT
LCD backlight pin Port: & Bit: |6
4] LCD touch IC reset pin Por:|0 ~ Bty o~ WG = (S
Memory settings
Address of frame buffer 1 000800000 T e [
Address of frame buffer 2 I 00000100 I
Maximum memory size used in GUI |81 920 | e (el
Table 4-7  Addresses of Frame Buffers (Initial Values)
Evaluation Board Address of Frame Buffer 1 Address of Frame Buffer 2
RSK RX72N 0x00800000 0x00840000
Envision RX72N
RSK RX65N 0x00800000 0x00000100
Envision RX65N
Table 4-8 Examples of the Change of Addresses of the SU and Subsequent Sections
Evaluation Board Address of Section
RSK RX72N 0x00000004 (initial value)
Envision RX72N
RSK RX65N 0x00840000
Envision RX65N
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26.Select “Properties” under the “Project” menu to open the “Properties” window.

Select “Settings” in the “Properties” window then “Section” in the “Tool Settings” tabbed page. Click on
the “Browse” button for “Section (-start)”.

B workspace - ¢ studio

File Edit Source Refactor MNavigate Searchl Project IRenesasViews Run  Window Help

:K; Debug " [ Open Project -
-~ Close Project
& E-e&-g-E-id - Open FSP Configuration
Project Explorer 53 = O Lt
" Fro P o |mé  Build All Ctri+Alt+B
£l <§> 'l? £ Wo Build Configurations >
w |25 QE_for_Display_RX65N_Envision [Hardy . .
i‘f Binaries Build Project Ctrl+B - L]
&l Includes s Build Working Set >
w2 src s Clean... ball GL
& sme_gen  Build Automatically ded
[€] QE_for Display_RX65N_Envision.c
[B] r_emwin_r_config.h l Build Targets »
fig.h t I
) rmage.confi | e+ ndex > e
4l cled.tmine. '[& Update All Dependenci Alsp ISt
= HardwareDebug pdate HrEz =
&= trash Change Device T
{O} QE_for_Display_RX65N_Envision.scfc | X i
|Z| QE_for_Display_RX&5N_Envision Har i $ _C/C++ Project Seftings Ctrl+Alt+P Lin
l Properties rap

Q Properties for QE_for_Display_RX&5M_Envision

‘ type filter text

Settings

Resource
Builders
w C/C++ Build
Build Variables
Environment

Tool Chain Editor
CfC++ General
MCuU
Project Natures
Project References
Renesas QF
Run/Debug Settings
Task Tags
Validation

Configuration: |HardwareDebug [ Active ]

% Tool Settings| Toolchain Device #* Build Steps

~ | Manage Configurations...

Build Artifact Binary Parsers @ Error Parsers

+|& Common Sections (-start) |su,5|,B_1,R_1,B_z,R_z,B,Rfoamooo,c_1,c_z,c,cs*,o*,w*,ﬂ_|:|

(= cPU

(£ PIC/PID

(2 Miscellaneous

~ &3 Compiler

@ Source
(22 Advanced

(% Object

(3 List

v} # Optimization

(# Advanced

Output

& MISRA C Rule Check

Miscellaneous

g
@ Advanced
5 Subcommand file

Apply and Close Cancel
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27.Change the section address so that the addresses do not overlap with those of the frame buffer. Here, it
is changed from “0x00000004” to “0x00840000”. Click on the “OK” button.

0 *
Section Viewer

| Address Section Name

Euuaacmu | s

Add Section

New Overlay
0xFFE0DOOD
Remove Section

Move Up
Move Down
OxFFFFFFB0 EXCEPTVECT
OFFFFFFFC RESETVECT
[]Override Linker Script
Browse

Import... | Export.. | Re-Apply

Cancel

28.Change the compiler options to make the drawing engine work properly.
Select “Settings” in the “Properties” window then “Object” on the “Tool Settings” tabbed page. Select the
“Allocates const qualified variables to 4-byte boundary alignment sections (-nostuff=C)” checkbox.
Click on the “Apply and Close” button for “Settings” in the “Properties” window.

{8} Properties for QE _for_Display_RX65M_Envision [m| X
[type filter text Settings IR =
Resource
~
Builders
v C/C++ Build Configuration: | HardwareDebug [ Active ] ~ | | Manage Configurations...
Build Variables
Environment
Logging i3 Tool Settings | Toolchain  Device & Build Steps Build Artifact Binary Parsers @ Error Parsers
Stack Analysis ~ B3 \Common ${workspace_loc:/${P
Tool Chain Editor Cutputs debugging information (-debug/-nodebug)
P! gging g q
/C++ General .
Project Natures Miscellaneous Section name of program area (-section=F) P
Project References ~ 33 Compiler Section name of constant area (-section=C) C
: ; il
Refactoring History v urce Section name of initialized data area (-section=D) D
Renesas QF S Adygnced
Run/Debug Settings Section name of uninitialized data area (-section=B) B
Lm_ X Section name of literal area (-section=L) L
~ (# Optimization
(# Advanced Section name of switch statement branch table area (-section=W) W
@ Output [J Allocates uninitialized variables to 4-byte boundary alignment sections (-nostuff=B)

i
(2 MISRA C Rule Check Allgcates initialized variables to 4-byte boundary alignment sections (-nostuff=D]
(# Miscellaneous

[Ai#iiocates const qualified variables to 4-byte boundary alignment sections (-nostuff=C)

s}
(22 User - k .
v i Assembler []Allocates switch statement branch tables to 4-byte boundary alignment sections (-nostuff=W)

@ Source Adjustment for instruction in branch (-noinstalign/-instalign4/-instaligng) Mone
(# Object

2 List
@ Optimization Qutput character code (-outcode) UTF-& code

O Suppress DIV, DIVU and FDIV instruction generation (-nouse_div_inst)

@ Miscellaneous
(3 User
w B Linker
v @ Input
@ Advanced
~ (& Output

©) [eply andciose] | concel
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Install AppWizard, which is to be used to create the GUI.

29.Click on the “Setting” button under “Generate GUI” to open the “AppWizard settings” dialog box.
30.Click on the “Installing AppWizard” button to install AppWizard by following the instructions of the

AppWizard setup wizard that is displayed.

3. GUI creation on LCD

Instail GUI drawing tool driver.

Added

How to add

Initial setting of GUI drawing tool

Configura settings to use GUI drawing tool
GUI drawing tool setting :

Info setting

Generate file

Generate GUI to display on LCD.

Start GUI drawing tool
Implementation
Implemant a program to disple

Show sample code

{8 AppWizard settings

[ select folder

(%) AppWizard i not installed
AppWizard installation folder

It AppWizard is not found:

! Installing AppWizard I

~Click on the following button to install AppWizard if you have not installed it already.
~If you have already installed AppWizard, specify the path to where it has been installed

C\Program Files (x36)\SEGGER\AppWizard_V106a_§1da\bin

~

¢

Vereemr
SEGGER

AppWizard_V106a_614a Setup —

Welcome to AppWizard_Y106a_614a
Setup

Setup will guide you through the installation of
AppWizard_V106a_614a.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

Cancel
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31.After having installed AppWizard, the state indicator of the “AppWizard settings” dialog box is changed to
“AppWizard is installed”. Click on the “OK” button to close the “AppWizard settings” dialog box.

&) AppWizard settings X

@ AppWizard is installed

AppWizard installation folder: C:\Program Files (x86)\SEGGER\AppWizard_V110_614g\bin | B

If AppWizard is net found:
-Click on the following button to install AppWizard if you have not installed it already.
-If you have already installed AppWizard, specify the path to where it has been installed.

Installing AppWizard

32.The “Start GUI drawing tool” button is now active.
Click on this button to start AppWizard.

3. GUI creation on LCD

Install GU| drawing tool driver.

Added How to add
Initial setting of GUI drawing tool
Configure settings to use GUI drawing tool
GUI drawing tool setting :

Info setting

Generate file [ Select folder

Generate GUI to display on LCD.

I Start GUI drawing tool Setting

Implementation
Implement a program to display GUI in the ma

Show sample code

Note: The usage of AppWizard may differ from the way which is described in this application note due to
changes to the specifications. For the usage of AppWizard, refer to its help system.
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33.When AppWizard is started, the “aw” project folder of AppWizard is automatically created immediately
under the project. This folder contains Resource, Simulation, and Source folders and the project file for
AppWizard (aw.AppWizard).

l¥5 Project Explorer B2 = B8
g

SRS
v 25 QE_for Display RX65N_Envision [Hardware
;:;P Binaries
B Includes
2 aw/Resource
& aw/Source
B src
= HardwareDebug
v = aw
= Resource
(= Simulation
= Source
m aw.AppWizard
= Flelistixt
[= image
= trash
4% QF_for_Display_RX6SN_Envision.scfg
QE_for_Display_RX65M_Envision Hardwz

34.1n the AppWizard project, the board to be used, display size, and color depth per pixel have automatically
been specified.
The setting values can be confirmed in the “Edit project properties” dialog box which is opened from the
“Edit Options” item of the “Project” menu.

AppWizard V1.06a_6.14a - aw

File Edit IF'rDject IResource Help

Add obec Edit Options

15 Bit, GU

More

Enable bi
Enable T
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35.Create a GUI with AppWizard.
Start by adding a screen. Clicking on the “Screen” button adds “Screen ID_SCREEN_00". Multiple
screens can be set and this allows switching between their displays.

AppWizard V1.063_6.14a - aw — O %

olect Resourss  Help

0
bux

Button Image

Editor

R20ANO582EJ0121 Rev.1.20 Page 68 of 144
May.26.21 RENESAS




RX Family QE for Display [RX] Application Note

36.After that, add an image. Clicking on the “Image” button adds “Image ID_IMAGE_00". The position and
size are adjusted in “Editor” or “Properties”. In this case, use “Editor” to expand the image to fill the LCD
screen.

AppWizard V1.063_6.14a - aw — O %

oject  Resource  Help

O

Buttan
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37.Set an image. Open “Set bitmap” in “Properties” and click on the rectangle below the label. Select a
desired image from “Select image for mode <>" and click on “Select”. For the image format to be
specified, also refer to section 8.4, Points for Caution on the Image Drawing Speed.

W Enable tiling

Selectimage for mode <> x
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38.Add a button. Clicking on the “Button” button adds “Button ID_BUTTON_00". The position and size are
adjusted in “Editor” or “Properties”.

AppWizard V1.063_6.14a - aw — O %

Eile Broject Resource Help

Editor

[a)——[a ][]
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39.Set images to indicate when the button is and is not being pressed. Expand “Set bitmaps” in “Properties”
and click on the square under “Unpressed”. Select a desired image from “Select image for mode
<Unpressed>" and click on “Select”.
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40.The selected image is set as “Unpressed”. Set the image for “Pressed” in the similar way.

AppWizard V1.063_6.14a - aw — O %

Eile Edit Project Resource Help

Editor

& &)
]:[ = [a}— [a

Buttan

= O

41.After having set images for both the “Unpressed” and “Pressed” states, set the bitmap format applied to
the image. Click on “Images”.
Steps 41 to 43 are not necessary if you are using AppWizard V1.08_6.14d or a later version. If this is the
case, go to step 44. For details, refer to 8.4.2, Setting the Bitmap Format in AppWizard.

AppWizard V1.06a_6.14a - aw - X
lle Edlt Project Besource Help
Editor

ejf——-&]FED

Button Image

= O

Gauge

Digabled
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42.Click on the item in the “Format” column of an image entry and select the bitmap format.
Select “True color with alpha, RB swap, alpha inverted” for the bitmap format of the button and “High
color (565), RB swap” for that of the image.

Images *

Simple_bl

AppWizard ? x

Pleaze select desired bitmap format:

True color with alpha, RE zwap, alpha inverte: -

| ok || Cancel
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43. After having set the bitmap formats for all images, click on “Apply”.

Images X

Inage Iarme =l tock  Prj. Ref Format

P

L ) Button_round b

Button_round | ol 40 40 A Ipha inverted
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44.Clicking on the “Start play mode” button located at the upper right confirms the operation of the created
GUI in the preview. By clicking on the button in the preview, you can confirm that the image changes
according to the settings made for “Unpressed” and “Pressed”. Clicking on the “Esc” button closes the
preview.

AppWizard V1.063_6.14a - aw _ 0 <

e Broject Resource Help

& AppWizard X
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45.0utput code from AppWizard.
Select the “Export & Save” item from the “File” menu of AppWizard.
Code is output in the “Source” and “Resource” folders under the “aw” project folder of AppWizard. The
“Source” and “Resource” folders are automatically specified as the target folders for building.

[ Praject Explorer 23 BEEY § =8
~ {—= QF for Display_RX&5N_Enwvision:
ﬁ? Binaries
[l Includes
2 aw/Resocurce
2 aw/Source
AppWizard V1.06a_6.14a - aw B sre
= HﬂdwarEDebuq
File Edit Project Resource Help v = aw
Mew project...  [= Resource
Open... Citr+0 v & Image .
@ Button_round_basic_color_green_0_40.c
Save Ctr+2 & |Z| Button_round_basic_color_green_0_40.dta
Save fz. Citr [+a 1+ i@ Button_round_basic_color_green_0 40.png
I Bt & S Cr4Shift4E N} @ Button_round_basic_color_green_1_40.c
|=| Butten_round_basic_color_green_1_40.dta
Rename... @ Button_round_basic_color_green_1_40.png
Close project . C‘ €] Button_round_basic_color_green_1_60.c
|£| Button_round_basic_color_green_1_60.dta
Import BEP.. ‘) @ Button_round_basic_color_green_1_60.png
[] Simple_blue_green_gradient_480x272.c
Exit |Z| Simple_blue_green_gradient_480x272.dta
. i@ Simple_blue_green_gradient_480x272.jpg
Recent files.. » E E= Simulation

H ~ [= Source
.. E i ~ [= CustomCode
[ Application.c

[ Application.h
[€] ID_SCREEN_00 Slots.c

: : : ~ [= Generated
O [¢] APPWConfc
- [€] ID_SCREEN_oD.c

[¢] ID_SCREEN_oo.h
[€] Resource.c
[¢ Resourceh
[€] APPW_MainTask.c
ﬁ aw. AppWizard
|=| FileList.txt
[= trash
13:3 QE_for_Display_RX65N_Envision.scfg
QE_for_Display_RX&5N_Envision HardwareDebug.launch
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46.Include code for displaying the created GUI in the main() function.

Click on the “Show sample code” button in the lower part of “3. GUI Creation on LCD” of QE for Display

[RX].

After clicking on the “Copy to the clipboard” button in the “Show sample code” dialog box, click on the

“OK” button to close it.

3. GUI creation on LCD

Install GUI drawing tool driver.

Added How to add

Configure settings to use emWin.
GUI drawing tool setting :

Info setting

Generate file [ Select foldery,

Genearate GUI
Generate GUI to display on LCD.

Start GUI drawing tool Setting

[

Implementation

y program to display UL n the main

jon,

Show sample code

R Show sample code

Sample code of main() function:

T
¥

“This sample program display the GUI created by AppWizard on the LCD.
*Please add this sample code in the main() function.

* NOTE: THIS IS A TYPICAL EXAMPLE

#include "Generated/Resource.h”

void main(void) {
{f your codes...
APPW_X_Setup();
APPW_Init{APPW_PROJECT_PATH);
APPW_CreateRoot{APPW_INITIAL_SCREEN, WM_HBKWIN);
while (1) {
while (GUI_Exec() {
APPW_Exec();
i
APPW_Exec();
GUI_Delay(s);
}
}

I Copy to the clipboard l\

47.Paste the copied code under the user code within the main() function.

[d QE_for_Display_R¥65N_Envision.c &3

3 @* FILE : QE_for_Display RX65N_Envision.c[]
18 #include "r smc entry.h™
11 L#include “"Generated/Resource.h”)

void main{void);

= void main{void) {
// your codes...

APPUW_X_Setup();

APPUW_Init(APPW_PROJECT_PATH);
APPUW_CreateRoot{APPW_INITIAL_SCREEN, WM_HBKWIN);
s while (1) {

= while (GUI_Execl()}) {

APPUW_Exec():

APPW_Exec();
GUI_Delay(5);

B ORD ORI BRI BRI ORI ORI ORI R
=X B TR I SR RTINS )
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4.4.4 Using Aeropoint GUI to Create a GUI for an LCD

This section describes how to install the GUI drawing tool when “Use Aeropoint GUI” is selected for
“Selecting the GUI drawing tool”.

For the method when “Use emWin” is selected, refer to section 4.4.3, Using emWin to Create a GUI for an
LCD.

&3 LCD Main RX (QF) 52 @~8 =0
Workflow Diagram
1. Preparation 2. LCD adjustment 3. GUI creation on LCD
Select the projectthat has been created. Install GLCDC and specify PIN connection. Install GUI drawing tool driver.
QE_for_Display_RX65N_Envision v Added How to add Not added How to add
Selecting an evaluation board LCD display adjustment Initial setting of GUI drawing tool
Select when using an evalustion board, Adjuston the board to displsy on the LCD Configure settings to use GUI drawing tool
No setting is required when using a custom board,
Evaluation board : EnvisionRX65N (V1.00) Adjustment for display on LCD : GUI drawing tool setting :
How to Select } TCON/LCD setting = Info setting
| e [
If not In the list. select Custom from the combo box Tlmmg il — A Generate file Select folder
Select and add LCD information.
Graphic layer setting
Maker/Type :
EastRising Generate GUI to display on LCD.
S Adjust image quality / color :
Model name/Size : | = — Start GUI drawing tool Setting
ER-TFT043-3 mage quality adjustment I
- k

Select a tool to generate & GUI to displey on the LQD
Use Aeropoint GUI v Generate file [[]Select folder

Show sample code
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1. Select the “Components” tab of the Smart Configurator and click on the “Add component” icon.
2. In the “New Component” dialog box, select “Graphic Library with One-Stop Development Solution
(r_aeropoint_rx)” (version 1.00 or a later version) and click on the “Finish” button.

& New Component [m| X
Software Component Selection
Select component from those available in list tl:r
Category | All ~
Function | All ~
Filter |
Components . Type Version 2
£ Flash API for RX100, RX200, RX600. and RX700. (r_flash_r<) Firmware Integration T...  4.30
. R . £ Flash memory Data Manager (r_datfre_r) Firmware Integration T... 201
¢ QE_for_Display_RX63N_Envision.scfg 3 £ Generic system timer for RX MCUs using CMT module. ... Firmware Integration T...  1.01
f| . 2 GLCDC configuraticn driver (r_simple_glcdc_config_r) Firmware Integration T...  0.81
So are cnmpnnent cunflgur £ Graphic Library with Graphical User Interface (r_emwin_rd) Firmware Integration T...  6.14.9.1.30
—=
. |E§| Graphic Library with One-5top Developent Solution (r_a... Firmware Integration T...  1.00
Components =] 5v 7/ Configure Graphics LCD Controller Module. {r_glcde_rg Firmware Integration T...  1.30
## Group Scan Mode 512AD Code Generator 1.9.2
Property B 12C Master Mode Code Generator 1.81
|t‘ filter text | - X . ## 12C Slave Mode Code Generator 1.83
ype Tker tex h Configurations # Interrupt Controller Code Generator 201
v (= Stariup # Startup selec £ JPEG Decoder for Renesas MCUs. (r_jpegd_nd) Firmware Integration T... ~ 2.06
: # User stack se £ JPEG Encoder for Renesas MCUs. (r_jpege_nd) Firmware Integration T...  1.01
v = Generic JPeg £
* r bsp # User stack si. B Low Power Consumption Code Generator 201
Dri B # Interrupt sta H# MEMDRY Driver (r_memadrv_nd Firmware Integration T...  1.02
Vv (& Drivers . # Heap size 4 Memeory Driver Interface for Open Source FAT File Syste..  Firmware Integration T... 2,20
v (_E_raphlcs # Initizlizes Ci 1 MME Mode MMCIF Driver (r_mmcif_rx) Firmware Integration T...  1.07 v
" r_glede_mx
&g - # Enable user: Show only latest version
# [-] Hide items that have duplicated functionality
# Enable user: =G
# Dependency : r_cmt_rx version(s) 4.70 A
Dependency : r_glede_rx version(s) 1.50
# Processor M Dependency : r_gpio_rc version(s) 3.60
# IDcode Dependency : r_sci_iic_nx version(s) 2.46 v
(— Download more software components
Macro definition: BSP_ Configure general settings...
0 = Enable BSP startup
1 = Disable BSP startup
NOTE: This setting is av
? < Back Mext > Cancel
Owerview | Board | Clocks S}rsteml Components I:'ins Interrupts - — -
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3.
on “Download more software components”.

If the graphic library is not displayed in the list of components in the “New Component” dialog box, click

Q New Compenent O *
Software Component Selection

Select component from those available in list tlj
Category |All ~
Function |All ~
Filter |

Compenents Type Version G
{ tH 8-Bit Timer Code Generator 1.7.0

£ Add Socket API to TCP/IP(T4) Module. (r_socket_rx) Firmware Integration Te... 1.32

3 ADPCM compress/de-compress codec software library (... Firmware Integration Te...  3.04

£ Board Support Packages. (r_bsp) Firmware Integration Te... 5.62

8 Buses Code Generator 1.82

£ Byte-based circular buffer library. (r_byteq) Firmware Integration Te...  1.80

3 CAN API for the RX64M, RXG5N, RX66N, RX6ET, RXTIM, ... Firmware Integration Te...  3.20

8 Clock Frequency Accuracy Measurement Circuit Code Generator 1.81

1 Clock Synchronous Control Module for EEPROM Access..  Firmware Integration Te.,  3.01

3 Clock Synchronous Control Module for Serial Flash mem...  Firmware Integration Te...  3.02 v
Show only latest version
Hide items that have duplicated functionality
Description

This software component generates two units (unit 0, unit 1) of an en-chip 8-bit timer (TMR) module

that comprise two 8-bit counter channels, totaling four channels.

I Download more software components
[«

onfigure general settings...

g < Back MNext = Cancel
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4. Inthe “FIT Module Download” dialog box, remove the check against “Show RX Driver Package only” and

select “RX Family Aeropoint module” (Rev.1.00 or a later version).
5. Click on “Download”.

FIT Module Download

Select the FIT modules for download

N

(=]

Title Document No. Rev. Issue date
[J RXFamily CAN APl Using Firmware Integration Te..  ROTAN2472EU0S00  Rev.5.00 2021-04-01
[J RXFamily MPC Module Using Firmware Integratio... ROTAN1724EJ0380 Rev.3.80 2021-04-01
[0 RXFamily GPIO Module Using Firmware Integratio.. ROTAN1721EJ0390 Rev.3.90 2021-04-01

RX Family emWin v.6.14g module Using Firmware RO1AN5533E)0130 Rev.1.30 2021-03-31

RX Family Aeropoint module Using Firmware Inte: RO1ANS5793EJ0100 Rev.1.00 2021-03-31
[] RXFamily Graphic LCD Controller ule Using Fi RO1AN3609EJ0150 Rev.1.50 2021-03-09
[0 RXFamily ADC Module Using Firmware ratio ROTAN1666EJ0470 Rev.4,70 2021-03-01
[ RXFamily Board Support Package Module Usi .. ROTAN1685E)0563 Rev.5.63 2021-01-29
[ Rxfamily TSIP (Trusted Secure IP) Module Firmwar... DANO548EJ0111 Rev.1.11 2020-12-31
[T1__RX Familv Clack Sunchronous Contral Module far ... 2325F 10302 Rev.3.02 2020-12-20

Select All

Deselect All

Filtered:
[[J Show RX Driver Package only I

Module Folder Path:

I C:\Users\

N\

\.eclipse\com.renesas.platform_download\FITModules

| Browse...

Cancel

6. Read the description in the “End User License Agreement (Sample Code)” dialog box. If you agree, click

on “Agree”.

g End User License Agreement(Sample Code)

This End User License Agreement (this “EULA") is between you, on behalf of
yourself and the company or other entity on whose behalf you are acting (together,
“you” and “your”) and Renesas Electronics Corporation, a Japanese corporation,
with a principal place of business at 6-2 Otemachi 2-chome, Chiyoda-Ku, Tokyo,
Japan (“Renesas”) and is effective from the date on which you click “| AGREE.” In
consideration of the mutual promises and covenants herein, you and Renesas
hereby agree as follows:

1. Definitions.

1.1.“Open Source Code” means certain free or open source software and other
components incorporated into or bundled with the Software which is subject to the Open
Source Terms.

1.2 "Open Source Terms” means the terms and conditions that are applicable to a given
piece of Open Source Code.

END USER LICENSE AGREEMENT A

1.3."Software” means, collectively, the software in source code, binary or library form, N
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7. When “Graphic Library with One-Stop Development Solution (r_aeropoint_rx)” is displayed in the list of

components, select it and click on the “Finish” button.

Q MNew Component

Software Component Selection

Select component from those available in list

2 Graphics LCD Controller Module. (r_glcde_r

Category | All ~
Function | All ~
Fitter |

Components Type Version &

£ Flash API for RX100, RX200, RX600. and RXT00. (r_flash_r)  Firmware Integration T...  4.50

£ Flash memory Data Manager (r_datfr_n) Firmware Integration T...  2.01

3 Generic system timer for R MCUs using CMT module. ... Firmware Integration T...  1.01

1 GLCDC configuration driver (r_simple_glcdc_config_nd Firmware Integration T...  0.81

el

Firmware Integration T...

8 Group Scan Mode $12AD Code Generator 192

2 12C Master Mode Code Generator 181

B 12C Slave Mode Code Generator 1.83

B2 Interrupt Controller Code Generator 2.0.1

£ JPEG Decoder for Renesas MCUs. (r_jpegd_nd Firmware Integration T...  2.06

£ JPEG Encoder for Renesas MCUs. (r_jpege_r) Firmware Integration T...  1.01

EELow Power Consumption Code Generator 2.0.1

£ MEMDRY Driver (r_memdre_ne Firmware Integration T...  1.02

£ Mernory Driver Interface for Open Source FAT File Syste...  Firmware Integration T...  2.20

2 MMC Mode MMCIF Driver (r_mmcif_rx) Firmware Integration T...  1.07 W
Show only latest version
Hide items that have duplicated functionality

Description

Dependency : r_cmt_rx version(s) 4.70 ~
Dependency : r_glcde_rx version(s) 1.50

Dependency : r_gpio_rx version(s) 3.60

Dependency : r_sci_iic_rx version(s) 2.46 W
Download more software components

Configure general settings...

?\ < Back MNext = Cancel
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8. Components the added component having dependencies with is automatically added. However, a
component that has not been added or a component with a version that differs from the required one will
lead to an error message or a warning.

In such cases, add the required component or update the version.

The following shows the error message for a component that has not been added (r_sci_iic_rx and

r_sys_time_rx) and warning messages regarding the version of a component (r_cmt_rx).

{8% QF_for_Display_RX65N_Envision.scfg &

Software component configui

Compo... = =

w

type filter text

w [= Startup
w [= Generic
& rhsp
w = Drivers
w = /0 Ports
ﬁ, r_gpio_rx
%' r_mpc_rx
w [= Graphics
& rglede_rx
w = Timers
g, r_cmit_rx
~ = Middleware
w [ Generic

Confic

Prc

W

g r_aeropoint_nx

Owerview |Board | Clocks | System | Compoi

[£3, Configuration Problems &2
1 error, 1 warning, 0 others

Description Type

~ @ Dependency (2 items)
@ EC4020010: r_aeropoint_rc module needs following module but not added: r_sci_iic_m{2.46], r_sys time_m{1.01] Dependency
£ W04020011: r_aeropoint_n module needs following module but version is mismatched: r_cmt_ne4.70] Dependency
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Add the required component.

9. Select the “Components” tab and click on the “Add component” icon.

10.1n the “New Component” dialog box, select “Simple 1IC Driver (r_sci_iic_rx)” and click on the “Finish”
button. Also add the “r_sys_time rx” component in the same way.
If the component is not in the list of components in the “New Component” dialog box, click on “Download
more software components”.

&) New Component m] X
Software Component Selection
Select compenent from those available in list 'Hj

Category | All ~
Function All ~
Filter ‘
oy . .. - ~
19¢ QF_for_Display_RX65M_Envision.scfg Components Type Version
1 50 Mode SDS! Driver (r_sdsi_rx) Firmware Integration T.. ~ 2.02
snﬂware cnmpnl‘lent con E}S\mp\e CMT driver for creating timer tick. (r_cmt_rx) Firmware Integration T..  4.70
& Simple DNS Client (r_t4_dns_client_rq Firmware Integration T...  1.04
= e Simple FTP Server (r_t4 ftp_server_r) Firmware Integration T..  1.04
CGITIPG... H S 1 simple graphic configuration driver (r_simple_graphic_r{) Firmware Integration T...  0.80
o FIH’\‘WF Iptearation T 105
gﬂ :‘ Prc T+ Simple IIC Driver. (r_sci ) ) Firmware Integration T.. 2,46 I
-
Simple SNTP Client (r_t4_sntp_client_n Firmware Integration T...  1.00
|t}"P"=f'|t"=rt"=Xt | v # Single Scan Mode 512AD Code Generator 220
 Smart Card Interface Mode Code Generator 1.9.0
w
Eb Startup ) ESP\C\ﬂckSyn(hrnnnu;Mnde(}wiremethnd] Code Generator 1.92
v [= Generic £ 5P| Operation Mode -wire method) Code Generator 172
f' r_bsp £ The TCP/IP functions for Renesas MCUs. (r_t4_nd) Firmnware Integration T..  2.09
w (= Drivers £ Unsigned 32-bit circular buffer library. (r_longg) Firmware Integration T..  1.80
USE basic{low-level) driver (r_usb_basic Firmware Integration T...  1.30
v (5 /O Ports 5 0S8 besicllonleve) dmer (1 usb e . ’
i 4 USB Host Communication Device Class (r_ush_hcdc) Firmware Integration T..  1.30
‘} r_gpio_rx  USB Host Human Interface Device Class (r_usb_hhid) Firmware Integration T...  1.30 "
% r_mpe_rx Show only latest version
vi= (_]raphms Hide items that have duplicated functionality
@ r_glede m Description
w [= Timers Dependency : r_bsp version(s) 5.50
g;- romt rx The SCl simple 12C mode fit module provides a method to transmit and receive data between the
; - - master and slave devices using the serial communications interface (SCI). The SCl simple 12C mode is
ks & Middleware £ in compliance with single master mode of the NXP 12C-bus (Inter-IC-Bus) interface.
W Efb Generic Downlead more software components
E:r r_aeropoint_rx Configure general settings...

? Back e I
Overview | Board | Clocks Systeml Compol I @ L= = e
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Update the component to the required version (r_cmt_rx).

11.Right-click on the component for r_cmt_rx and select “Change version”.

iﬁi’ *QE_for_Display_RX85M_Envision.scfg &3

Software component configuration

Componen... = :'-,=:{> »  Configure

L Property
|t}fpefilterte>d: | v Configurations
v & Startup ~ # CMT interrupts priority lev
w [~ Generic
& rbsp
w (= Drivers
w [= |/O Ports
‘} r_gpio_rx
‘} _rpe_rx
w [-= Communications
‘} r_sci_iic_rx
~ = Graphics
f- r_glede_rmx

v = Middleware I Change version...

Ve -|:i.r'r1ers # FRemove
W rsys_
w [= Generic Reset to default
i raerc Download and import sample projects

hdl|

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

12.Confirm “Available versions” in the “Change Version” dialog box and click on “Next”.
13.Confirm “Setting Overview” and click on “Finish”.

& Change Version [m| X & Change Version [m| X
Version Selection Setting Overview
Select available version The following settings will be added or removed

Component name: “_cmt_rx | Setting Status
Current version: |4|40 | There are no differences
Availableverswonsl 4.70 ~ I

£ >
® < Back Next = Einish Cancel ® Mext = Cancel
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14.When the confirmation message is displayed in the “Change Version” dialog box, click on “Yes”.

Q Change Versicn b4

Confirm te change version and proceed to generate code

N

Yez Mo

15.When the confirmation message is displayed in the “Code Generating” dialog box, click on “Yes”.

&) Code Generating >

% The generated code may have runtime problem because of configuration
¥ conflictions. Do you want to continue?

. Yes Mo

16.The error and warnings regarding the dependencies of components have now been resolved.

8% OF _for_Display_R¥65N_Envision.scfg 53 = 0
Software component configuration &
Componen... = = v  Configure (€3]
L Property Value A
type filter text | v Configurations
w (= Startup = # Startup select Enable (use BSP startup)
v (= Generic # User stack setting 2 stacks
& rbsp # User stack size (1000
v = Dri\.rers_ # Interrupt stack size OredDO
v (= /O Ports # Heap size OredDO
E’ r_gpio_m # Initializes C input and output library functions Enable
E’ r_mpc_rx # Enable user stdio charget function Use BSP charget() function
w = Communications #
%_ rsci ic # Enable user stdio charput function Use B5P charput() function
w = Graphics #
@ r_gledc # Processor Mode Stay in Supervisor mode
v & Timers # 1D code 1 OxFFFFFFFF
9_ remt me # 1D coded OxFFFFFFFF -
v = Middleware < ] >
w = Timers
& r_sys_time_m
w [ Generic
& r_aeropoint_m
v

Owverview | Board | Clocks | System | Components | Pins | Interrupts
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Set the SCI channel for touch facilities to be used with Aeropoint GUI.

17.Select “r_sci_iic_rx” from the components.
18.Change the setting for the SCI channel for touch facilities to be used with Aeropoint GUI. Specify the

value of “MCU supported channels for CHn” of the channel to be used as “Supported”.

Table 4-9  SCI Channel Numbers to be Used for Touch Facilities (Initial Values)

Evaluation Board IIC Channel Number
RSK RX72N 11

Envision RX72N 6

RSK RX65N 7

Envision RX65N 6

LJ"-‘,‘J;" QE_for_Display_RX85M_Envision.scfg &3

Software component configuration

Components =

W

=1,

B

|t':-'pr=filtr=r text

v [ Startup
w = Generic
& rhsp
w [= Drivers
v = /O Ports

%— r_gpio_mx

v = Graphics
& r_glede_m
w = Timers
ﬁ» r_cmt_rx
w = Middleware
w = Timers
.{ r_sys_time_rx
w [= Generic
& r_aeropoint_n

= 0
o=
Configure €3]
Property Value 2
W Configurations
# Set parameter checking enable Include
# MCU supported channels for CHOD Not supported
# MCU supported channels for CH1 Mot supported
# MCU supported channels for CH2 Not supported
# MCU supported channels for CH3 Not supported
# MCU supported channels for CH4 Mot supported
# MCU supported channels for CH3 Mot supported
# MCU supported channels for CHE
# MCU supported channels for CH7 Mot supported
# MCU supported channels for CH2 Mot supported
# MCU supported channels for CHS Not supported
# MCU supported channels for CH10 Mot supported
# MCU supported channels for CH11 Mot supported
# MCU supported channels for CH12 Not supported v

Macro definition: SCI_IIC_CFG_CH6&_INCLUDED
Selectable whether to use available channels.

0 = Not supported.

1= Supported.

Overview | Board | Clocks SystemPins Interrupts
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19.When a board is selected in the creation of a project, setting the SCI channel for touch facilities to be
used with Aeropoint GUI also sets the pins for use with the channel. Select “Serial communications
interface” on the “Pins” tabbed page to confirm the settings of the pins. Set the pins here if you are using
a custom board.

Ly

38y *QE_for_Display_RX85N_Envision.scfg 3 = 0
Pin configuration ol &
Hardware Res... =l | s& PinFunction =4 | | 2] | B2y B
Type filter text | |t}-|:E"iIter text (* = any string, 7 = any character) | All ™
e {"’%_ 8-bit timer " Enabled Function Assignment Pin Number ™

® TMFRo O S5CLs # Mot assigned # Not assigne
® TMR: ssCLe 7 PO1/TMCIO/RXDE/SMISO6/SSCLE/IRQS/ANT # 7
® TMR2 [l S5CL7 # Mot assigned ¥ Mot assigne
@ TMR3 ) [l S5CLe # Mot assigned # Mot assigne
v (%, Compare match timer J 55CL9 # Mot assigned # Not assigne
W OMTWe O S5CL10 # Mot assigned ¥ Mot assigne
- FMW-I — [l SSCL11 # Mot assigned # MNot assigne
= cerial cummumcatlu-nl J S5CL12 # Mot assigned # Not assigne
@ scio J 55DA0 # Mot assigned # Not assigne
@ Sch [l S5DAT # Mot assigned # MNot assigne
@ sci O 55DA2 # Mot assigned # Not assigne
@ sc J 55DA3 # Mot assigned # Not assigne
» 5Cu [l S5DA4 # Mot assigned # MNot assigne
.,.L Sls O 55DAS # Mot assigned # Not assigne
& S5Ci6 SSDAS # PoO/TMRIO/TXDE/SMOSIE/SSDAS/IRQE/ANT # &
W SCI7 W (! SSDAT # Mot assinned F Mot assinne ¥
< > < >

Pin Functicn  Pin Mumber

Overview | Board | Clacks | Components Interrupts

20.When the pins have been set, click on the “Generate Code” button ng in the upper-right corner of the
window. The code is generated according to the settings.

21.After code generation is finished, “Added” is displayed immediately below “Installing the GUI drawing tool
driver”.

3. GUI creation on LCD

Install GU| drawing tool driver,

B Consale 2 BREE 2B-8-=0 Added How to add

Smart Configurator Output
M@5ee0012: File generated:srch\smc gen\r pincfg\Pin.h A
MB5880012: File generated:srch\smc gen\r pincfg\Pin.c
MB6eeeBa2: File generated:srch\smc gen\general\r smc interrupt.c
MP6eeeBa2: File generated:srch\smc gen\general\r smc interrupt.h
i LAt Y fighr bsp interrupt cenfig.h

Initial setting of GUI drawing tool

Configure settings to use GUI drawing tool

GUI drawing tool setting :

MBBEBBBA2: Code generation is successful

Ma3eeeeRd: File modified:srcismc gen\r contighr bsp config.h info setting
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Make the initial settings for the GUI drawing tool.

22.Clicking on the “Info setting” button displays the “Aeropoint GUI setting” dialog box.
23.Values are set according to the information on the board selected in the project.
The setting for “SCI channel number” in the “Touch function settings” group must match the channel
number specified to be “Supported” as the “r_sci_iic_rx” component in the Smart Configurator.
For details, refer to the explanation produced by clicking on the “Help” button.
Confirm the settings and click on the “OK” button to close the dialog box.

8 Aeropoint GUI setting %
Board settings
Target name RXEsN
LCD width 480
LCD height 272
LCD settings
LCD orientation ORIENTATION_O ~

LCD pin settings
[ LCD backlight pin Port[g ~ Bit[g ~

[ALCD display pin Port[g w Bit[s

Memory settings

Address of frame buffer 1 U
Address of frame buffer 2 se
AR DI touch
SD card settings
[ Use 5D card

SD card module pin 6 4 High Active

External flash memory settings |

[ Use external flash memory [ ~

Sound settings

[ Use sound
MTU
3: GUl creation on LCD OR—
nstalling the e =
Install GU| drawing
5 5
Added How to add B 5
LAN settings
[ Use LAN for data transfer
GUI drawing tool setti ETHERQ
\ Info setting UART settings
[] Use UART for command contrel
Generate file [ Select folder 2 =

Touch function settings

[z fouch operation:

Generate GUI to display on LCD.

Start GUI drawing tool

Implementation
In t & progran

Show sample code

Setting

display GUI in the mal

SCI channel number
Slave address of touch panel

Pin for touch panel

038

Port|0 ~ Bit:|7

Automatically generate GUI code from PowerPoint at build time

o 1 o by
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24.A header file reflecting the initial settings for the GUI drawing tool is output.

Click on the “Generate file” button to output qe_aeropoint_config.h. It is output to src immediately under

the project folder by default. The output destination folder can be changed by selecting the “Select folder”
checkbox.

The path for including the output header files is also automatically added.

{5 Project Explorer 51 = B & LCD Main RX (QF) 22 E~38 = 8

5% T % Workflow Diagram
~ [ QF_for_Display_RX&SN_Envisi . . .
= & TH:L d:f ’ msen 1. Preparation 2. LCD adjustment 3. GUI creation on LCD
w [ src

Select the project that has besn created. Install GLCDC and specily PIN connection. Install GU| drawing tool driver.

lh] ge_aercpoint_config.
lt] QE_for_Display_RX&5N_Envision:
[B] r_image_config.h

{QE_for_Display_RX65N_Envision IR Added How to add Added How to add

Selectingamesaluation b LCD display adjustment Initial setting of GUI drawing tool
[H] rlcd timing.h Select when using en evalueoTEw Adjuston the boerd to displey on the LCD. Configure settings to use GUI drawing tool
= trash No 86tting is required when using a custoTTES
[ff rasl Evaluation board : EnvisionRXE5M (V1.00] Adjustment for display on LCD : GUI drawing tool setting :
w7 QE for_Display_RX65N_Envision.scfg
|5 QE_for_Display_RX65N_Envision Hardwz How to Select Info setting
Selectinga LCD o i
e Qsemtison
N Graphic layer setting
Maker/Type :
EastRising Ad | | Generate GUI to display on LCD.
p— just image quality / color :
Model name/Size : image quality adjustment — Start GUI drawing tool Setting
ER-TFT043-3 hEes L I
— d -
lecting th | drawi | |lm:n,-L.:--LA||-:.---\-:acn:,‘,u\ n the main()
Selact & 1ol to generste & GUI to displey on the LCD. function. )
Use Aercpoint GUI ~ Generate file [ Select folder Show sample code
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25.If the addresses of the frame buffers and Aeropoint data buffer which have been set in the “Aeropoint GUI
setting” dialog box overlap with the section address, the given addresses must be adjusted to eliminate

the overlap.

Leaving the default values as they are will not require any changes in the case of the RX65N RSK,
RX65N Envision, RX72N RSK, or RX72N Envision.

Q Aeropoint GUI setting

Board settings

Target name
LCD width
LCD height

LCD settings

LCD orientation

LCD pin settings

LCD backlight pin
LCD display pin
Memory settings
Address of frame buffer 1
Address of frame buffer 2

Address of Aeropoint data buffer

] hed
Section Viewer
Address Section Name
O D0000004 suU
sl
B_1
R_1
B 2
R_2
B Add Section
R New Cverlay
OxFFE0D000 C1
RXB5M c2 Remowe Section
480 C Move Up
s
373 o Move Down
W
L
ORIENTATION_D ~ p*
OxFFFFFFE0 EXCEPTVECT
OxFFFFFFFC RESETVECT
Port: g w Bit|g
Port: g Bit|3
[] Override Linker Script
Bro
[ 0x0001DE0D |
Import... | | Export... | | Re-Appl
| 000800000 | E p By
| ox00822080 | OK| | Cancel

Table 4-10 Addresses of Frame Buffers and Aeropoint Data Buffer (Initial Values)

Evaluation Board Address of Frame Address of Frame Address of Aeropoint

Buffer 1 Buffer 2 Data Buffer

RSK RX72N 0x0003C000 0x0005E000 0x00800000

Envision RX72N

RSK RX65N 0x0001DEO0O 0x00800000 0x00822080

Envision RX65N
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26.Select “Properties” u

nder the “Project” menu to open the “Properties” window.

Select “Settings” in the “Properties” window then “Section” in the “Tool Settings” tabbed page. Click on
the “Browse” button for “Section (-start)”.

a workspace - € studio
File Edit Source Refactor MNavigate Searchl Project IRenesas‘u‘iews Run  Window Help

%5 Debug " [ Open Project o
{} Close Project
& CRECRMCRE Al F Open F5P Configuration
Project Explarer i3 = 8
0 Py p & |m¢  Build All Ctrl+Alt+B
BES Y &
“ Build Configurations >
v i QE_for_Display_RX65N_Envision [Hardw:
Build Project Ctri+B |2,
[ Includes
v [ sre Build Working Set »
(Z= smc_gen Clean... Insta
[5] qe_seropoint_config.h Build Automatically Adc
@ QE_for_Display_RX65MN_Envision.c
m r_:r:ag.e_.com:g.h Build Targets 3 LQ
8 rlcd_timing. C/C++ Index > BB
(= trash . Ad
{0} QF_for_Display_RX63MN_Envision.scfg Update All Dependencies Alt+D
|= QE_for_Display_RX65N_Envision Hardw: Change Device
5 C/C++ Project Settings Ctrl+Alt+P 1
I Properties G
{2} Properties for QF for_Display_RX&5N_Envision O X
[type filter text Settings G B
Resource
~
Builders
w CfC++ Build Configuration: |HardwareDebug [ Active ] ~ | | Manage Configurations...
Build Variables
Environment
L [$5 Tool Settings| Toclchain Device # Build Steps Build Artifact Binary Parsers @ Error Parsers
tack Analysis v Sections (-start) |SU,SI,B_1,R_1,B_Z,R_2,B,RJ’OS4DDDD,C_1,C_2,C,C$*,D*,W*,I
Tool Chain Editor
C/C++ General @ PIC/PID
MCU (2 Miscellaneous
Project Matures v i3 Compiler
Project References @ Source
Renesas QF (2 Advanced
Run/Debug Settings @ Object
Task Tags (3 List
Validation v Optimization
@ Advanced
22 MISRA C Rule Check
B2 Miscellaneous
1
=
s
=5
w B3 Linker
e, /uif
Symbol file
(% Advanced
@ Subcommand file v
® Apply and Close Cancel
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27.Change the section address so that the addresses do not overlap with those of the frame buffer. Click on
the “OK” button.

L] *
Section Viewer
Address Section Name
Cbe 00000004 suU
sI
B_1
R_1
B2
R2
B Add Section
R New Overlay
0xFFE0D000 C1
c2 Remove Section
C Meove Up
s Move Down
o
we
L
p*
0xFFFFFFE0 EXCEPTVECT
OxFFFFFFFC RESETVECT

[] Override Linker Script

Import... | | Export... | | Re-Apply

Cancel

28.Confirm the settings of libraries. The libraries for the RXv3 instruction set and the RXv2 instruction set are

automatically set as inputs for RX72x and RX65x devices, respectively, by default.

Manually set the library of the RXv2 instruction set for an RX72x device.

Table 4-11  Settings of the Aeropoint Libraries
Device Instruction Set | Aeropoint Library Setting
RX72x RXv3 libcri_Atom_Multiplayer_RXv3_CCRX.lib Automatic
libcri_AeropointLite_ RXv3_CCRX.lib
RXv2 libcri_ Atom_Multiplayer RXv3_CCRX.lib Manual
libcri_AeropointLite RXv2_CCRX.lib
RX65x RXv2 libcri_Atom_Multiplayer_RXv2_CCRX.lib Automatic

libcri_AeropointLite_ RXv2_CCRX.lib
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{8} Properties for QF_for_Display_RX72M_Envision [m| *
Settings - 8
Resource ~
Builders
~ CfC++ Build Configuration: | HardwareDebug [ Active | ~ | | Manage Configurations...
Build Variables
Environment
Logging Toolchain  Device # Build Steps Build Artifact Binary Parsers @ Error Parsers
Settings
Stack Analysis v ommon Relocatable files, object files and library files (-input/-library/-binary) @ @ 'ﬁ| I@I
Tool Chain Editor CPU
C/C++ General PI_C"{PID "S{workspace_loc/${ProjNamel/src/smc_gen/r_aeropoint_ny/lib/liberi_Aeropointlite_RXv3_CCBMlib]"
MCU Miscellaneous
Project Matures v mpiler
Project References Source
Renesas QF % Advanced
Run/Debug Settings Object
Task Tags List
Validation Optimization
52 Advanced
Output
ISRA C Rule Check
iscellaneous
User
v 53 Asfembler
ource
bject
ist
ptimization
iscellaneous
ser
v 33 Linigr
Advanced - R R _
o Allow iplicate module name (-allow_duplicate_module_name)
w (= Output
o . P A =R v
® Apply and Close Cancel
{8} Edit file path X
File:
|r'S{workspacE_Ioc:.-"S{ProjName}.-"src.-"smc_gen.-"r_aeropoint_ndlib.-"libcri_Atom_MuItiplayer_RX\.rB_CCRX.Iib}" |
Cancel Workspace... File system...
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Install Aeropoint GUI, which is to be used to create the GUI.

29.Click on the “Setting” button under “Generate GUI” to open the “Aeropoint GUI settings” dialog box.
30.Click on the “Installing Aeropoint GUI” button to install Aeropoint GUI by following the instructions of the

AeropointLite setup wizard that is displayed.

3. GUI creation on LCD

Install GUI drawing tool driver.

Added How to add

Initial setting of GUI drawing tool
Configure settings to use GUI drawing tool.

GUI drawing tool setting :

Info setting {8} Aeropoint GUI settings
foEEaTE W T ® Install Aeropoint GUI

e T R S For the following situations, Click on the installing button:

-If you have not installed Aeropoint GUI already.
Start GUI drawing tool 2 b . i i
-If you have not updated Aeropoint GUI to the latest version,

Ilnstalling Aeropoint GUI I

1 to display GUI in the main{)

Show sample code Help

pd

15 AeropointLite(64hit) - x

Welcome to the AeropointLite{64bit) Setup lear®/

The ingtaller will guide pou through the steps required to install AeropaintLite(E4bit] on wour computer.

WARMIMG: This computer program is protected by copyiight law and international treaties.
Unauthaorized duplication or distribution of this program, or any portion aof it, may result in severe civil
or criminal penalties, and will be prosecuted to the maximum extent possible under the law.

Cancel < Back
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31.After having installed Aeropoint GUI, the state indicator of the “Aeropoint GUI settings” dialog box is
changed as “Aeropoint GUI is installed”. Click on the “OK” button to close the “Aeropoint GUI settings”

dialog box.

g Aeropoint GUI settings

I @ Aeropoint GUI is installed I

-If you have not installed Aeropoint GUI already.

Installing Aeropoint GUI

For the following situations, Click en the installing button:

-If you have not updated Aeropoint GUI to the latest version.

Help

32.The “Start GUI drawing tool” button is now active.

Click on this button to start the PowerPoint file in which Aeropoint GUI add-ins have been included.

Autosme

File  Home

3. GUI creation on LCD

QE for Display._.. ~

insert  Draw  Design  Transitions

Fa P g

Write Write  Play Tet Sound Movie
All

Target deviee Name

Install GUI drawing tool driver.

Actual device

Added How to add

Target Resource Slide

Animations

£ search

slide Show  Review  View  Help

Aeropointiite

Initial setting of GUI drawi
Configure settings to use GUI drawing tool.

ool

GUI drawing tool setting :

Info setting

Generate file [ Select folder

Generate GU to display on LCD.

I Start GUI drawing tool

Isplay GUI in the main()

Implementation
Implement a program to d

Show sample code
Click to add notes

Click to add first slide

Znotes @) =2

Note: The usage of Aeropoint GUI add-ins in PowerPoint may differ from the method described in this
application note due to changes to the specifications. Refer to the respective help systems regarding

the usage of Aeropoint GUI add-ins in PowerPoint.
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33.Create a GUI in PowerPoint.
Click on “Click to add first slide” to add a slide.

Select “Rectangles” from “Shapes” in the “Insert” menu to add a rectangle as the background of the

screen.

Set a desired format from “Shape Styles” on the “Shape Format” menu. Adjust the size by expanding the

image to fill the screen.

Presentation] - PowerPoint

File Home Insert Draw Design Transitions Animations Slide Show Rev

HE E e o & ([ o =

MNew Reuse Table Pictures Screenshot  Photo Shapes |lcons 3D SmartArt Chart Formr
Slide~ Slides = = = Album ~ = Maodels ~

Recently Used Shapes <]

EBENNOOCOATL L
e}

Slides Tables Images

Lines

SNNLTLLZ g aNGE

Rectangles
ORDoCODOOO

QE for_Display._... ~ P Search

= = o X

File Home Insert Draw Design Transitions Animations slide Show Review  View

~| £ Shape Fill ~

¥ & shape Effects ~

cen{ }IFe

Insert Shapes Shape Styles ]

| E

WordArt Styles

Click to add notes

slide1of1 [ Japanese

Bl B

catvoozm | [+ @)@ emon | A A A :

| Accessibility Arrange Size 1PN

1 Share =]

AeropointLite Shape Format

1 | Chgiing Forward ~ [Eo~ s
L:E = s
ks [CySend Backward ~ 13
Text CHSclectionPane O~

Sz

E 88 @ ¥ - 1 + 6%
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AutoSave (@ off) () v
File

Home Insert Draw
Target device
Actual device

Transitions
e > @I

QE for_Display._...
Write Write Play
All

Target

Animations
E | Name
£
Text Sound Movi

e

|

Slide Show
Slide1
Resource

Review
©

o
Edit
Slide

QE for Display [RX] Application Note
0 Ssearch

Function
Name

Option
Rectangle 3
D

cal

34.0pen “Shape” in the “AeropointLite” menu to set the ID to 0 or a greater value. Here, specify the ID as 0.
Design

X0

Shape Format

m} X
Width:
Y: 0

15 Share
960
Height:

(=]
540

E.E
Lock aspect ratio

>
%’4“@
Shape

idden QR Button Reset Comment

Dk

Slide 1 of 1

[0 Japanese

Click to add notes

éNo(es
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35.Select an oval shape from “Shapes” on the “Insert” menu to add a circle as the shape of a button.
Set a desired format from “Shape Styles” on the “Shape Format” menu.

Draw  Design

Eﬂ ’_@\ @ & Sereenshot v
New Reuse | Table | Pictures
=) -
e e 'S il hoto Album
Slides Tables Images

| E

Transitions

QE_for_Display_... =

Animations  Slide Show  Review
r(') = €0 30 Models ~ IS @
T2 SmartArt
Shapesfl Icons Forms Add- Link
= ol Chart ins

Recently Used Shapes
AERNNOOODALLe O
(RN

Lines

SNNLLLR 2 3NGE

Fle  Home Insert

EENNOO - &
OALLSBE®E
cenn( 1Fe

Insert Shapes

L

AAAG B

& Accessivilty Arrange sze

Wondhr Styles

Click to add nates

Sietott [0 Japanese
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36.0pen “Shape” in the “AeropointLite” menu to set the ID to 0 or a greater value. Here, specify the ID as 1.
Select “Button” to open the “Button” dialog box. Set “Name” and “ID”, then click on the “OK” button.

QE for Display.... ~

Fle  Home Insert  Draw  Design  Transitions  Animations Slide Show

Targetdevice @3 _ - ’ m n EE | Name ® o
Actustdevice D0 & ol 5 | (Slidet
Wite Wite Play | Text Sound Movie Shape | Edit

All
Target Resource Slide

Name _Ouald

Click to add notes

Siide1of1 [ Japanese

Review

Function

Option

x: 410
¥: 270

View  Help

Width: |72
Height |72

Hidden QR

Lock aspect ratio

Shape

Z Notes

B 5 B ¥ -

+ % @

€ Button b
P Namal BUTTON ] jis] [ 1
[ Ghanee slide
Next {Default)
Previous
Selected slide
- Slidz name
- 1. Blide |
Flay sound [ Gontrol output
Hane v Output | LEDT ~
ON OFF Toeele
Play movie
Hore: ~
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37.After having created the GUI, save the PowerPoint file.

If the “Automatically generate GUI code from PowerPoint at build time” checkbox in “Aeropoint GUI
setting” is selected, the GUI code is automatically generated from the PowerPoint file during building of a

project; so the GUI code need not be manually output.

m = o X

QE for_Display.... ~ £ Search
File ~ Home nsert ~Draw  Design  Transions  Animations  Slide Show  Review
Targetdevice | @ _ - ’ m n; £ | Name ) e ,03
Actusldevice | B0 EE | [glidel
Write  Write  Play Text Sound Movie Shape | Edit | Function
Al 3 - z
Target Resource Slide Option

|

Click to add notes

sidetof1 [ Japanese

View  Help  Aeropointlite # Share 2 Comments

8} Acropoint GUI setting

UART settings
[]Use UART for command control

=
3

SCI channel number

Touch function settings
Use touch operation

SCl channel number

i ! d

Slave address of touch panel

[ Pin for touch panel

Port:

| 2 stomaticaiy generste GUl zods fram PowerPaint ot buid ime |

Bit:

[Automatically generate GUI code from PowerPoint at build time]
If the PowerPeint file has been updated, the GUI code will be automatically
generated from PowerPoint when the project is built.

This setting is not output to the header file.

0K

Cancel

Help
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38.Include code for displaying the created GUI in the main() function.
Click on the “Show sample code” button in the lower part of “3. GUI Creation on LCD” of QE for Display

[RX].

After clicking on the “Copy to the clipboard” button in the “Show sample code” dialog box, click on the

“OK” button to close it.

3. GUI creation on LCD

Install GU| drawing tool driver.

Added

Initi tting of GUI drawi

Configure settings to use GUI drawing tool

GUI drawing tool setting :

Info setting

Generate file O

Generate GUI to display on LCD.

Start GUI drawing tool

Show sample code

& Show sample code X
Sample code of main() function:
Finclude <stdio.h> ~
#include "cri_aero_config_ais.h"
#include "cri_aero_player.h"
How to add #include "cri_aero_errorh"
#include "QE_for_Display_RX65N_Envision.h"
a0l void main(void)
CriBool flag = CRI_TRUE;
J* Initialize */
#if CRI_AERO_CONFIG_AIS_USE_SD || CRI_AERO_CONFIG_AIS_USE_FLASH
/" When using slides in SD or external FLASH. */
flag = CriAeroPlayer_Initialize(NULL);
Zelse
Select folder /” When using slides in Memory. */
flag = CriAeroPlayer_Initialize( 8QE_for_Display_RX65N_Envision_gData J;
#endif
if(flag == CRI_FALSE)
{
N Crilini32 errorNo = CriAercError_GetLastError();
eﬂlng printf("CriAeroPlayer_Initialize failed. errorNo:%d", errorMo);
for(;))
{ v
he ma
I Copy to the clipboard
o I ep

39.Paste the copied code unde

r the user code within the main() function.

QE for_Display_RX65N_Envisian.c £

1 e

o
IR S oW

=)
o

: QE_for_Display RX6SN_Envision.c
D 021-04-05
DESCRIPTION : Main Program

* NOTE:THIS IS A TYPICAL EXAMPLE.

i - qtoyh”
#include <stdio.h>

#include “cri_aero_config ais.h”

#include "cri_aero_player.h”

#include "cri_aero_error.h”

#include "QE_for_Display_RX65N_Envisicn.h”

19 C

void main(void);

void main(void)

EAAEAMLYBUREBNERENRE RN NN
GNESoaudanrunesbalanEuneS

CriBool flag = CRI_TRUE;

/* Initialize */
j#if CRI_AERO_CONFIG AIS USE SD || CRI_AERO CONFIG AIS USE FLASH

/* When using slides in SD or external FLASH. */

flag = CriferoPlayer_Initialize(NULL);
relse

* When using slides in Memory. */

flag = CriferoPlayer_Initialize( &QE_for_Display RXSSN_Envision_gData );

#endif

if(flag == CRI_FALSE)
{

CriUint32 errorNo = CriferoError_GetlastError();
printf("CriferoPlayer_Initialize failed. errorbo:¥d", errorlio);
for(;)

i

1
}

1 f 1
/* Switch from title to slide 1. =
/* You can also switch slides by LAN or UART command. */
CriferoPlayer Readslide( 1 );

s rendif

46

47 /* Main loop */

48 S while (flag)

49 {

50 /* Main */

51 flag = CriferoPlayer_Main();
52

33

54 /* Finalize */

55 CriferoPlayer Finalize();
56

57 return;

58 T

59
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Note: If the runtime of the Aeropoint GUI FIT module does not match the version of the data output from
PowerPoint, an error icon (#) is displayed. See the tooltip shown by hovering the mouse cursor over
the icon and update the Aeropoint GUI FIT module or output the PowerPoint code again.

&3 LCD Main RX (QE) 52
Workflow Diagram

1. Preparation

Selectinga project
Select the project that has been creoted.

| QE_for_Display_RX65N_Envision

valuation boar
Select when using an evalustion board.
No setting is required when using a custom board.

Evaluation board : EnvisionRX65N (V1.00)
How to Select
Selectinga LCD
If not In the list. select Custom from the combo box
Select and add LCD information.
Maker/Type :
EastRising
Model name/Size :
ER-TFT043-3

Select a tool 1o generate & GUI to displsy on the LCD.

Use Aeropoint GUI

v Generate file

2. LCD adjustment

Installing the LCD controller
Install GLCDC and specify PIN connection.

Added

CD display adjustment
Adjuston the board to displsy on the LCD.

Adjustment for display on LCD :
TCON/LCD setting

}

Timing adjustment

Graphic layer setting

Adjust image quality / color :

)

®~8§ =08
3. GUI creation on LCD
Install GUI drawing tool driver.
How to add Added How to add
itial setting of GUI drawing to
Configure settings to use GUI drawing tool
GUI drawing tool setting :
r I Info setting
— A Generate file [] Select folder

Generate GUI to display on LCD.

e by e l'—— I Start GUI drawing tool Settifig
=5 Implementation
Implement a program to display GUI in th ain
function.

[[]Select folder ‘

Show sample code

o

|

Aeropoint GUI FIT and code generated from GUI drawing tool is not compatible. '

Export the source code from PowerPoint.

L

B

Aeropoint GUI FIT and code generated from GUI drawing tool is not compatible.
Update to the latest Aeropoint GUI FIT.
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4.5 Building the Project

Build the project and make the load module according to the following procedure.

1. Click on the project you want to build (e.g. QE_for_Display RX65N_Envision HardwareDebug).
2. Click on “Build”.

a8

File Edit Source Refactor Navigate Search Project RenesasViews Run  Window Hi

%5 Debug [£¥] QE_for_Display_R¥&5N_Envision Hi

ég@vﬁgv c¢v@’v|g.")'v W v v"(:jc?(:jv
i Project Explorer 33 = B [g QE_for_Display_RX65N_Envision.c &3
S T & 3 ®* FILE : QE_T
T QF for Di RXG5N Ervici H v 1a #include "r_smc_entry
[~ S T #include "Generated/R
%7, Binaries 12

[ Includes
2 aw/Resource
2 aw/Source

2 src

void main(void);

= void main(void) {
f/ your codes...
. 17 APPW_X_Setup();

3. When the “Console” panel displays 'Build complete.’, the build operation is complete.

& Console % [®] Problems @& Smart Browser 7?&; Debug b9 <|=l'=|>|
COT Global Build Console

3Z segments required LMA Tixes ~
Converting the DWARF information....

Constructing the cutput ELF image....

Saving the ELF ocutput file QE_for_Display_ RX65N_Envision.x
I'Build complete. 'I

18:83:24 Build Finished. @ errors, @ warnings. (toock 2m:38s.494ms)

=B mB~-8-= 0O

Note: If the “Automatically generate GUI code from PowerPoint at build time” checkbox in “Aeropoint GUI

setting” is selected, a build error will occur since all of the required configuration files will not be
created in the first build. Build the project again.
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4.6 Connecting a Debugger and Executing the Program
1. Click on the project you want to debug (e.g. QE_for_Display RX65N_Envision HardwareDebug).

2. Click on “Debug Configurations” from the “Run” menu item.

ﬁ workspace - QF_for_Display_R¥&5M_Envision/src/QE_for_Display_RX&5MN_Envision.c - e* studio
File Edit Source Refactor Navigate Search Project RenesasViewsWindow Help

K] oems -
AL R AT ANC R
I Project Explorer &2 = 0
& Y 8

\oI[_DC QE_for_Display_RX&5N_Envision [Hardwarl

%, Binaries

[l Includes

2 aw/Resource

2 aw/Source

= src

= HardwareDebug

(= aw

= trash

{8t QF _for_Display_RX65N_Envision.scfg

|E| QE_for_Display_RX65M_Envision Hardws

[&7] QE_for_Display_RX85M, Renesas Device Partition Manager
- o Resume
Suspend
[€] QE_for_Display_RX65N_E o
e
3 e erminate
18 #incl Disconnect
11 #inc]
12 B TraceX »
13 void (Bl Tracealyzer »
14 .
5 o void Step Into
6 P Step Into Selection
7 4 CF o ~
a y Step Owver
9 4 Step Return
@ = W -
1 - Run to Line
2 Use Step Filters Shift+Fs
3
4 c.i'/ Run Ctrl+F11
2 ] #@) Debug F11
: } Run History »
J PRunAs »
Run Cenfigurations...
& Console 52 [#] Probles Debug History
CDT Global Build Console JEELTEE > |
32 segments required II Debug Configurations... I
Converting the DWARF :
Constructing the outpl Breakpoint Types ¥
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3. Select the “Connection Settings” tab on the “Debugger” tabbed page of the “Debug Configurations” dialog
box.
4. Change the value for “Main Clock Source” to “EXTAL”.
5. Change the values for “Extal Frequency [MHz]” and “Connection Type” to suit the board. For setting the
board, refer to chapter 2, Operating Environment.
6. Change the value for “Power Target From The Emulator (MAX 200mA)” according to the board and click
on the “Apply” button. Clicking on the “Debug” button starts the connection to the target.
Table 4-12  Power Supplied from the Emulator
Evaluation Board Power Supplied from the Emulator
RSK RX72N No
RSK RX65N

Envision RX72N
Envision RX65N

No

Note: To supply power to the RSK RX72N and RSK RX65N, use an external power source having a stable
DC output (min. 10 W) and center-positive connector.

Q Debug Configurations

B REX B Y-

Create, manage, and run configurations

Mame: | QE_for_Display_RX65N_Envision HardwareDebug

| type filter text

Z++ Application

Z++ Remote Application
SE Script

1B Hardware Debugging
B OpenOCD Debugging

a Applet

a Application

anch Group

anch Group (Deprecated)
mote Java Application

test HardwareDebug

£
Filter matched 15 of 17 items

=3
@/.

| B Mainlﬁ Debugger I = Startup| & Source| [ Common

Debug hardware: | E2 Lite (RX) ~ | Target Device: | RSFS65NE

B Simulator Debugging (RHE50)

nesas GDB Hardware Debugging
QE_for_Display_RX65N_Envision Ha

nesas Simulator Debugging (RX, RL7

GDB Settings Debug Tool Settings

w Clock -
Main Clock Source EXTAL W
Extal Frequency[MHz] 12,0000
Operating Frequency [MHz]
Permit Clock Source Change On Writing Internal F Yes v

~ Connection with Target Board
Emulator (Auto)
Cennection Type IJTaq IV
IMag Clock Frequency[MHz] 6.00 v
Fine Baud Rate[Mbps] 1.50
Hot Plug No ]

v Power
Power Target From The Emulator (MAX 200mA) I N I W
Supply Voltage (V) 3.3

 CPU Operating Mode
Register Setting Single Chip ]
Maode pin Single-chip mode
Change startup bank No
Startup bank Bank 0

]

v Communication Mode
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7. When the following message is displayed, click on “Switch”.

&) Confirm Perspective Switch

This kind of launch is configured to open the Debug perspective when it suspends.

This Debug perspective supports application debugging by providing views for
displaying the debug stack, variables and breakpoints.

Switch to this perspective?

] Remember my decision

8. When downloading of the load module is completed, the “Debug” perspective opens.

) workspace - QF_for_Display_RX5N_Envision/src/smc_gen/r_bsp/meu/all/resetpro.c - € studio X
File Edit Source Refactor Navigate Search Project RenesasViews Run Window Help
45 Debug ~ || [E7] QE for_Display_RXESN_Envision F ~ i | SR -min|m M3 oS B R - Rkt AR AR )
a8 g @ 4 F r o - Q5| [@c/Ce= o Smart Configurator 45 Debug
45 Debug = B [ QE for Display_RX65N_Envision.c [€] resetprg.c 52 = B =V %B 5P &E Zp 1 % =8
B k|| @ § B 16%c - [R_BSP_POR_FUNCTION(R_BSP_STARTUP_FUNCTION) ~ BE |t et 8
; { -
+ [ OE for Display RXGSN_Envision b /= Stack pointers are setup prior to calling this function - see comments above */ Name Type Ve
[ QE for_Display_RX65N_Envisio
v f Thread #11 (single core) [cc © /* You can use auto variables in this function but such variables other than register «
= PowerON_Reset PCQ atr * will be unavailable after you change the stack from the I stack to the U stack (if ¢
8 re-elf-gdb -nx-force-v2 (7.82) . . R
B k. o8 Hou e /* The bss, sections have not been cleared and the data sections have not been initiali:
v Renesas GDB server (Host) and constructors of C+ objects have not been executed until the _INITSCT() is exect
= #if defined(_GNUC_)
= #if BSP_CFG_USER_STACK ENABLE == 1
INTERNAL_NOT_USED(ustack_area);
sendif
INTERNAL_NOT_USED(istack_area);
s#endif
= #if defined(_ CCRX_ ) || defined(__GNUC_ )
/* Initialize the Interrupt Table Register */
@l6ac R_BSP_SET_INTB(R_BSP_SECTOP_INTVECTTBL);
= #ifdef BSP_MCU_EXCEPTION_TABLE
/* Initialize the Exception Table Register */
ffe@16bs R_BSP_SET_EXTB(R_BSP_SECTOP_EXCEPTVECTTEL);
sendif
v
< > < >
B Console 5% 44 Registers [*] Problems @ Smart Browser [ Debugger Console [i) Debug Shell [ Memory = | BB S8 = 2-5-= 8
QE_for_Display_RX63N_Envision HardwareDebug [Renesas GDB Hardware Debugging]
Finished target connection ~
GDB: 58559
Target connection status - OK
Target connection status - OK
Starting download v
< > < >
Writable Smart Insert 1
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9. Click on “Resume” on the tool bar. The program is executed and breaks at the beginning of the main
function.

8 workspace - OF _for_Display_RX65N_Envision/src/sme_gen/r_bsp/meu/all/resetprg.c - € studio
File Edit Source Refactor Mavigate Search Project Renesas Views Run Window Help

|7§§. Debug v||@ QE _for_Display_RXE5N_Envision b | g~ | B % v |m o ®m P T R o N |

Qi ged s U FH oo e D

45 Debug 32 = B  [£ QE_for_Display_RX65M_Envision.c [€) resetprg.c 52 = g
= | i | [ B1as ffelsde - [i_BSP_POR_FUNCTION(R_BSP_STARTUP_FUNCTION) ~

v E GE_for_Display_RX65M_Envision F
i ;E’ QE_for_Display_RX65M__Envisio
~w f® Thread #1 1 (single core) [cc
= PowerON_Reset PC() at r
p| ne-elf-gdb -ne-force-v2 (7.8.2)
s Renesas GDB server (Host)

194 /* Stack pointers are setup prior te calling this function - see comments above */

192 s /* You can use auto variables in this function but such variables other than register
193 * will be unavailable after you change the stack from the I stack to the U stack (if ¢

195 = /* The hss sections have not been cleared and the data sections have not been initiali:
196 * and constructors of C++ objects have not been executed until the _INITSCT() is exect

10.After a break occurs at the beginning of the main function, click on “Resume” again on the toolbar.

Q workspace - QE_for_Display_RX65MN_Envision/src/QE_for_Display_RXE5N_Envision.c - e* studio
File Edit Source Refactor Mavigate Search Project Renesas Views Run  Window Help

|7§.‘\$ Debug w | | [E7] QE_for_Display_RX6SM_Envision Hi » | - | - % ~EiEiw | Mo
Sl B I IR R RS TR A N G P g .
45 Debug &3 = | is | @q} § = B  [g QF_for Display_RX65N_Envision.c 22  [¢] resetprg.c
w [E7] QE_for_Display_RX65N_Envision HardwareDebug [Ren 3 @* FILE : QE_for_Display RX65N_Envision.c[]
~ 112 QE_for_Display_RX&5N_Envision.x [1] [cores: 0] la #%“':1”[1& ::r‘_smc_entr‘y. h” .
~ o Thread #1 1 (single core) [core: 0] (Suspended : 1; #include "Generated/Resource.h
= main() at QE_for_Display_RX&5N_Envision.c:1 13 void main(void);
s ne-elf-gdb -re-force-v2 (7.8.2) 14
» Renesas GDB server (Host) 5 ffesblel =wvoid main(void) {
B // your codes...
7 ffe6h1@3 APPW_X_Setup();
8 Tfe6hlay APPW_Init(APPW_PROJECT PATH);
9 ffeeblll APPW_CreateRoot(APPW_INITIAL_SCREEN, WM_HBKWIN);
2 = while (1) {
1 ffegbl2z 2 while (GUI_Execl()) {
2 ffecbl137 APPW_Exec();
3 1
4 ffe6bl2b APPW_Exec();
5 ffesblaf GUI_Delay(5);
5 }
7 }
8
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11.When the setting of the display device is done correctly, the following screen will be displayed on the LCD
panel. Touch the button and confirm that the color changes according to your settings.
If Aeropoint GUI was used as the drawing tool, the “Aeropoint” logo will be displayed.

Display in emWin

Display in Aeropoint GUI
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5. Hardware

5.1 Configuration of Hardware
Table 5-1 shows the LCD panel used in this application note.

Table 5-1 LCD Panel Used in the Sample

Board Information on the LCD Panel Product
RSK RX72N Manufacturer: Newhaven Display Co.
RSK RX65N Part number: NHD-4.3-480272EF-ATXL#-CTP

Display size:480 x 272
Synchronization signal: VS, HS, DE (three signals)
Built-in touch controller

Envision RX72N
Envision RX65N

Manufacturer: EastRising Co.

Part number: ER-TFT043-3

Display size:480 x 272

Synchronization signal: VS, HS, DE (three signals)
Built-in touch controller

5.2 Pin Functions

The following shows pins used on each RSK and Envision and describes the pin functions used. Select the
pins according to the product you are using. Pin functions are automatically set by using the Smart
Configurator and QE for Display [RX].
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Table 5-2  Pins and Functions to be Used (RSK RX72N)
Connected Pin Name Input/Output | Description
Device
NHD-4.3- P14/LCD_CLK-B Output Outputs the panel clock.
480272EF- P13/LCD_TCON 0-B Output Outputs the synchronization signal (VSYNC).
ATXL#-CTP PJ2/LCD_TCON 2-B Output Outputs the synchronization signal
(HSYNC).
PB1/LCD_TCON 3-B Output Outputs the synchronization signal (DE).
PC5/LCD_DATA 0-B Output Outputs the LCD signal R[3].
P82/LCD_DATA 1-B Output Outputs the LCD signal R[4].
P81/LCD_DATA 2-B Output Outputs the LCD signal R[5].
P80/LCD_DATA 3-B Output Outputs the LCD signal R[6].
PC4/LCD_DATA 4-B Output Outputs the LCD signal R[7].
P55/LCD_DATA 5-B Output Outputs the LCD signal G[2].
P54/LCD_DATA 6-B Output Outputs the LCD signal G[3].
P11/LCD_DATA 7-B Output Outputs the LCD signal G[4].
P83/LCD_DATA 8-B Output Outputs the LCD signal G[5].
PC7/LCD_DATA 9-B Output Outputs the LCD signal G[6].
PC6/LCD_DATA 10-B | Output Outputs the LCD signal G[7].
PJO/LCD_DATA 11-B Output Outputs the LCD signal B[3].
P85/LCD_DATA 12-B Output Outputs the LCD signal B[4].
P84/LCD_DATA 13-B Output Outputs the LCD signal B[5].
P57/LCD_DATA 14-B Output Outputs the LCD signal B[6].
P56/LCD_DATA 15-B Output Outputs the LCD signal B[7].
PQ1/SSCL11 Input/output | Inputs or outputs for the clock of the I12C
interface connected to the touch controller.
PQ2/SSDA11 Input/output | Inputs or outputs for the data of the I2C
interface connected to the touch controller.
P27/general-purpose Output Backlight
input/output port
PK4/general-purpose Output Panel reset
input/output port
PL3/general-purpose Output Touch controller reset
input/output port*

Note: When PL3 is to be used, a resistor must be changed. For details, refer to the user's manual of the
evaluation board.
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Table 5-3  Pins and Functions to be Used (Envision RX72N)

Connected Pin Name Input/Output | Description
Device
ER-TFT043-3 PB5/LCD_CLK-B Output Outputs the panel clock.
PB4/LCD_TCON 0-B Output Outputs the synchronization signal
(VSYNC).
PB2/LCD_TCON 2-B Output Outputs the synchronization signal
(HSYNC).
PB1/LCD_TCON 3-B Output Outputs the synchronization signal (DE).
PBO/LCD_DATA 0-B Output Outputs the LCD signal BJ[3].
PA7/LCD_DATA 1-B Output Outputs the LCD signal B[4].
PAG/LCD_DATA 2-B Output Outputs the LCD signal B[5].
PA5/LCD_DATA 3-B Output Outputs the LCD signal BJ[6].
PA4/LCD_DATA 4-B Output Outputs the LCD signal BJ[7].
PA3/LCD_DATA 5-B Output Outputs the LCD signal G[2].
PA2/LCD_DATA 6-B Output Outputs the LCD signal G[3].
PA1/LCD_DATA 7-B Output Outputs the LCD signal G[4].
PAO/LCD_DATA 8-B Output Outputs the LCD signal G[5].
PE7/LCD_DATA 9-B Output Outputs the LCD signal G[6].
PEG6/LCD_DATA 10-B Output Outputs the LCD signal G[7].
PE5S/LCD_DATA 11-B | Output Outputs the LCD signal R[3].
PE4/LCD_DATA 12-B | Output Outputs the LCD signal R[4].
PE3/LCD_DATA 13-B Output Outputs the LCD signal R[5].
PE2/LCD_DATA 14-B Output Outputs the LCD signal R[6].
PE1/LCD_DATA 15-B Output Outputs the LCD signal R[7].
P33/SSCL6 Input/output | Inputs or outputs for the clock of the I12C
interface connected to the touch controller.
P32/SSDA6 Input/output | Inputs or outputs for the data of the I12C
interface connected to the touch controller.
P67/general-purpose Output Backlight
input/output port
PB3/general-purpose Output Panel reset
input/output port
P66/general-purpose Output Touch controller reset
input/output port
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Table 5-4  Pins and Functions to be Used (RSK RX65N)
Connected Pin Name Input/Output | Description
Device
NHD-4.3- PB5/LCD_CLK-B Output Outputs the panel clock.
480272EF- PB4/LCD_TCON 0-B Output Outputs the synchronization signal (VSYNC).
ATXL#-CTP PB2/LCD_TCON 2-B Output Outputs the synchronization signal
(HSYNC).
PB1/LCD_TCON 3-B Output Outputs the synchronization signal (DE).
PBO/LCD_DATA 0-B Output Outputs the LCD signal R[3].
PA7/LCD_DATA 1-B Output Outputs the LCD signal R[4].
PAG6/LCD_DATA 2-B Output Outputs the LCD signal R[5].
PA5/LCD_DATA 3-B Output Outputs the LCD signal R[6].
PA4/LCD_DATA 4-B Output Outputs the LCD signal R[7].
PA3/LCD_DATA 5-B Output Outputs the LCD signal G[2].
PA2/LCD_DATA 6-B Output Outputs the LCD signal G[3].
PA1/LCD_DATA 7-B Output Outputs the LCD signal G[4].
PAO/LCD_DATA 8-B Output Outputs the LCD signal G[5].
PE7/LCD_DATA 9-B Output Outputs the LCD signal G[6].
PE6/LCD_DATA 10-B | Output Outputs the LCD signal G[7].
PE5/LCD_DATA 11-B | Output Outputs the LCD signal B[3].
PE4/LCD_DATA 12-B | Output Outputs the LCD signal B[4].
PE3/LCD_DATA 13-B Output Outputs the LCD signal B[5].
PE2/LCD_DATA 14-B Output Outputs the LCD signal B[6].
PE1/LCD_DATA 15-B | Output Outputs the LCD signal B[7].
P01/SSCL6 Input/output | Inputs or outputs for the clock of the I12C
interface connected to the touch controller.
P0O0/SSDA6 Input/output | Inputs or outputs for the data of the I2C
interface connected to the touch controller.
PB7/general-purpose Output Backlight
input/output port
P97/general-purpose Output Panel reset
input/output port
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Table 5-5 Pins and Functions to be Used (Envision RX65N)
Connected Pin Name Input/Output | Description
Device
ER-TFT043-3 PB5/LCD_CLK-B Output Outputs the panel clock.
PB4/LCD_TCON 0-B Output Outputs the synchronization signal
(VSYNC).
PB2/LCD_TCON 2-B Output Outputs the synchronization signal
(HSYNC).
PB1/LCD_TCON 3-B Output Outputs the synchronization signal (DE).
PBO/LCD_DATA 0-B Output Outputs the LCD signal B[3].
PA7/LCD_DATA 1-B Output Outputs the LCD signal B[4].
PAG/LCD_DATA 2-B Output Outputs the LCD signal B[5].
PA5/LCD_DATA 3-B Output Outputs the LCD signal B[6].
PA4/LCD_DATA 4-B Output Outputs the LCD signal B[7].
PA3/LCD_DATA 5-B Output Outputs the LCD signal G[2].
PA2/LCD_DATA 6-B Output Outputs the LCD signal G[3].
PA1/LCD_DATA 7-B Output Outputs the LCD signal G[4].
PAO/LCD_DATA 8-B Output Outputs the LCD signal G[5].
PE7/LCD_DATA 9-B Output Outputs the LCD signal G[6].
PEG6/LCD_DATA 10-B Output Outputs the LCD signal G[7].
PE5S/LCD_DATA 11-B | Output Outputs the LCD signal R[3].
PE4/LCD_DATA 12-B | Output Outputs the LCD signal R[4].
PE3/LCD_DATA 13-B Output Outputs the LCD signal R[5].
PE2/LCD_DATA 14-B Output Outputs the LCD signal R[6].
PE1/LCD_DATA 15-B Output Outputs the LCD signal R[7].
P01/SSCL6 Input/output | Inputs or outputs for the clock of the I12C
interface connected to the touch controller.
PO0O/SSDA6 Input/output | Inputs or outputs for the data of the I2C
interface connected to the touch controller.
P66/general-purpose Output Backlight
input/output port
P63/general-purpose Output Panel reset
input/output port
PO7/general-purpose Output Touch controller reset
input/output port
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6. Using QE for Display [RX]

This chapter describes the usage of QE for Display [RX] according to the actual flow of display adjustment.
For details on the facilities of QE for Display [RX], refer to the help file which comes with QE for Display [RX].

6.1 Starting QE for Display [RX]

Selecting “Renesas Views” -> “Renesas QE” -> “LCD Main RX (QE)” from the menu of the e? studio starts
QE for Display [RX] (Figure 6-1).

&3 LCD Main RX (QF) 52 B~ 8§ =0
Workflow Diagram
1. Preparation 2. LCD adjustment 3. GUI creation on LCD
Select the project that has been crested. Install GLCDC and specify PIN connection. Install GUI drawing tool driver. Qldﬂl’l
QE_for_Display_RX65N_Envision v Not added How to add Not needed

LCD display adjustment Initial setting of GUI drawing tool
Select whon using Adjuston the bosrd to displsy onthe LCD Configure settings 1o use GUI drawing tool
No setting is required
Evaluation boar Adjustment for display on LCD : GUI drawing tool setting :
How to Select } TCON/LCD setting } Wfo setting
Selectinga LCD Tinino adiostment ":]I
f not in the § ustom from the combo box S 3 — & Generate file Select folder
Select and add L on.
Graphic layer setting

Maker/Type :

e Generate GUI

EastRising

Genarste GUI to display on LCD.
g Adjust image quality / color *
Model name/Size : ) = 2

I 7 ——— Start GUI drawing tool
ER-TFT043-3 age quality adjustment I |

Implementation
Selecting the GUI drawing tool it pr s
Select s ool to generate & GUI to displey on the LCD
Not Use v Generate file Select folder

Show sample cods

Figure 6-1 Initial State of QE for Display [RX]

After a project has been selected in “1. Selecting a project” in the workflow diagram of QE for Display [RX],
selecting “Renesas Views” -> “Renesas QE” -> “Display Tuning RX (QE)” from the menu of the e? studio
opens the “Display Tuning RX (QE)” view of QE for Display [RX] (Figure 6-2).

Figure 6-2 is the display of a block diagram of the hardware of the GLCDC, showing the path for the output
of image data and the relationships between the positions where images are to be corrected. Clicking on
“Brightness” or “Contrast” for the adjustment of image quality produces the “Image Quality Adjustment”
tabbed page, which allows various adjustments.
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& Display Tuning RX (QE) 32

Start Display Adjustment

Maker/Type : | EastRising

| Model Mame/Size : | ER-TFT043-3

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

O X
My | pS~O 8§ =8

~

GLCDC

Background
generator

Video timing
generating

Image
Synthesizer

Brightness
Contrast

Gamma correction

Dither process

TCON/LCD Setting

Display

Figure 6-2  “Display Tuning RX (QE)” View
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6.2 Setting Data on the LCD Panel

Information on the LCD panel which is connected to the user system is specified. When the display is
connected to a system under development, you need to compare and adjust the specifications of the LCD
panel and the display controller and find specifiable and appropriate settings. Information that has been
specified is used in comparison.

The LCD mounted on the RSK is an NHD-4.3-480272EF-ATXL#-CTP manufactured by Newhaven Display
International. The LCD mounted on the Envision is an ER-TFT043-3 manufactured by EastRising
Technology Co., Ltd.

For the package of QE for Display [RX] V2.0.0 or later versions, selecting a project for which the board to be
used has been specified in the “LCD Main RX (QE)” view displays information on the LCD panel.

& ] x
& Display Tuning RX (QE) 2 “ | n § = O
A
| Start Display Adjustmentl
Maker/Type : | EastRising Model Name/Size: ER-TFT043-3

Figure 6-3  Selecting the LCD Panel

When information on the LCD panel is set, the display type can be specified by selecting from among three
patterns. The display type adopted is 3 (the method of using Vsync, Hsync, and DE signals) for the LCD
panel mounted on the RSK and Envision.

For details on setting information on the LCD panel, refer to chapter 7, Setting Detailed Data on the LCD
Panel.

6.3 Setting the Output of Control Signals

Select the “TCON/LCD Setting” tabbed page in the “Display Tuning RX (QE)” view and specify the settings
for the output of control signals (Figure 6-4).

The following settings for the output of control signals are available on this page.
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[Panel Driver Signal (TCON) Output Selection]
Selection of output pins:
Output to the LCD_TCONO to LCD_TCONS pins (TCONO to TCON3)
Active sense of control signals:
Positive sense: [High Active]
Negative sense: [Low Active]
[LCD Setting]
[LCD Output Format]
24-bit RGB888 output: [24bit (GLCDC_OUT_FORMAT_24BITS_RGB888)]
18-bit RGB666 output: [18bit (GLCDC_OUT_FORMAT_18BITS_RGB666)]
16-bit RGB565 output: [16bit (GLCDC_OUT_FORMAT_16BITS_RGB565)]
[Timing of Output Data]
Output on rising edges of the panel clock: [Rising (GLCDC_SIGNAL_SYNC_EDGE_RISING)]
Output on falling edge of the panel clock: [Falling (GLCDC_SIGNAL_SYNC_EDGE_FALLING)]
[Background Color]
0x00000000 to OxO0FFFFFF
[Bit-endian of Output Data]
Little Endian (GLCDC_ENDIAN_LITTLE)
Big Endian (GLCDC_ENDIAN_BIG)
[Pixel Order of Output Data]
RGB (GLCDC_COLOR_ORDER_RGB)
BGR (GLCDC_COLOR_ORDER_BGR)
[LCD Backlight Control]
Selection of control
Selection of port number:
PORTO to PORTJ
Selection of bit position:
BITO to BIT7
Active sense of control signals:
Negative sense: [Low Active]
Positive sense: [High Active]
[LCD Reset Control]
Selection of control
Selection of port number:
PORTO to PORTJ
Selection of bit position:
BITO to BIT7
Active sense of control signals:
Negative sense: [Low Active]
Positive sense: [High Active]
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& Display Tuning RX (QE) 52

Start Display Adjustment

Maker/Type : | EastRising

Block Image | TCOM/LCD Setting | Timing Adjustment

Model Name/Size : | ER-TFT043-3

Graphic Layer Setting | Image Quality Adjustment

O x
Mu|pRKoO g =08

Panel Driver Signal (TCON) Output Selection

Weync: | TCOMNO
Hsync: | TCONZ

DE: TCON3

~ || Low Active v
~ || Low Active

~ | High Active ~

LCD Setting

LCD Output Format:
Timing of Output Data:
Background Color:
Bit-endian of Cutput Data:

Pixel Order of Output Data:

16bit (GLCDC_OUT_FORMAT_16BITS_RGBSE5)
Rising (GLCDC_SIGNAL_SYNC_EDGE RISING)
o[ ]

Little Endian (GLCDC_ENDIAN_LITTLE) ~

RGB (GLCDC_COLOR_ORDER_RGB)  ~

LCD Backlight Control
Enable Control

Port Mumber:| PORTe | Bit Position: BITe ~ | High Active ~

LCD Reset Control
Enable Control

Port Number:| PORTE | Bit Position: BIT3 ~ | High Active ~

Figure 6-4 “TCON/LCD Setting” Tabbed Page
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The following lists the settings that match the specifications of the each RSK and Envision board.

Table 6-1  Settings of TCON and the LCD Panel Used for the Application
| RSK RX72N | RSK RX65N | Envision RX72N | Envision RX65N
Selection of output pins
Vsync TCONO TCONO
Hsync TCON2 TCON2
DE TCONS3 TCON3
Active sense of control signals
Vsync Negative sense: [Low Active] Negative sense: [Low Active]
Hsync Negative sense: [Low Active] Negative sense: [Low Active]
DE Positive sense: [High Active] Positive sense: [High Active]
[LCD Output 16-bit RGB565 output 16-bit RGB565 output
Format] [16bit (GLCDC_OUT_FORMAT_16 [16bit (GLCDC_OUT_FORMAT_16

BITS_RGB565)]

BITS_RGB565)]

[Timing of Output
Data]

Output on rising edges of the panel clock
[Rising (GLCDC_SIGNAL_SYNC_
EDGE_RISING)]

Output on rising edges of the panel clock
[Rising (GLCDC_SIGNAL_SYNC _
EDGE_RISING)]

[Background
Color]

0x00000000

0x00000000

[Bit-endian of
Output Data]

Little Endian (GLCDC_ENDIAN_LITTLE)

Little Endian (GLCDC_ENDIAN_LITTLE)

[Pixel Order of
Output Data]

BGR (GLCDC_COLOR_ORDER_BGR)

RGB (GLCDC_COLOR_ORDER_RGB)

[LCD Backlight Cont

rol]

Selection of control | Enabled Enabled
[Port Number] PORT2 PORTB PORT6 PORT6
[Bit Position] BIT7 BIT7 BIT7 BIT6

Active sense of
control signals

Positive sense: [High Active]

Positive sense: [High Active]

[LCD Reset Control]

Selection of control | Enabled Enabled
[Port Number] PORTK PORT9 PORTB PORT6
[Bit Position] BIT4 BIT7 BIT3 BIT3

Active sense of
control signals

Positive sense: [High Active]

Positive sense: [High Active]
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6.4 Setting the Graphics Layers

Select the “Graphic Layer Setting” tabbed page in the “Display Tuning RX (QE)” view and specify the
settings for the graphics.

The following settings for graphics are available on this page.

[Select Using Graphic Layer]
Graphic layer 1
Graphic layer 2
Graphic layers 1 and 2
[Graphic Layer 1 Setting]
[Height of Image Data]
16 to the value of VDP on the [Timing Adjustment] tabbed page
[Width of Image Data]
16 to the value of HDP on the [Timing Adjustment] tabbed page
[Display Start Position (x-coordinate)]
0 to the value of “VDP — 16” on the [Timing Adjustment] tabbed page
[Display Start Position (y-coordinate)]
0 to the value of “HDP — 16” on the [Timing Adjustment] tabbed page
[Start Address of Frame Buffer]
0x00000040 to OXFFFFFFCO
[Output Data Format]
ARGB8888 (GLCDC_IN_FORMAT _32BITS_ARGB8888)
RGB888 (GLCDC_IN_FORMAT_32BITS_RGB888)
RGB565 (GLCDC_IN_FORMAT_16BITS_RGB565)
ARGB1555 (GLCDC_IN_FORMAT_16BITS_ARGB1555)
ARGB4444 (GLCDC_IN_FORMAT_16BITS_ARGB4444)
CLUT8 (GLCDC_IN_FORMAT_CLUTS8)
CLUT4 (GLCDC_IN_FORMAT_CLUT4)
CLUT1 (GLCDC_IN_FORMAT_CLUT1)
[Graphic Layer 2 Setting]
The same settings as those for [Graphic Layer 1 Setting]
[Interrupts Setting]
Selection of enabling VPOS detection
Selection of enabling VPOS interrupts
Selection of the use of a callback function
[Callback Function Name]
Desired character string
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2 Display Tuning RX (QF) 52 @« | -

Start Display Adjustment

Maker/Type : |EastRising Model Name/Size: ER-TFTO43-3
Bleck Image | TCON/LCD Setting | Timing Adjustrment | Graphic Layer Setting | Image Quality Adjustment

Display Start Position HDP

WDP Height of
Irmage Data

Width of Imape Data

I Select Using Graphic Layer: Graphic Layer2 I

Graphic Layer] Setting

Height of Image Data:

Width of Image Data:

Display Start Position(x-coodinate): 0 =

Display Start Position(y-coodinate): 0 =
Start Address of Frame Buffer: Ox | 00000040

Qutput Data Format: ARGBB88S (GLCDC_IN_FORMAT_32BITS_ARGES2338)

Graphic Layer2 Setting
Height of Image Data:

Width of Image Data:

Display Start Position(x-coodinate):

Display Start Position(y-coodinate): 0

Start Address of Frame Buffer: O

Qutput Data Format: RGB565 (GLCDC_IN_FORMAT_16BITS_RGBS565) ~

Interrupts Setting
Enable VPOS Detection
Enable VPOS Interrupt
Use Callback Function

Callback Function Name: _VSYMNC_ISR

Figure 6-5 “Graphic Layer Setting” Tabbed Page
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The following lists the settings that match the specifications of the each RSK and Envision board.

Table 6-2

Settings of Graphics Layers Used for the Application (RSK RX72N/RX65N)

RSK RX72N

RSK RX65N

emWin

Aeropoint GUI

emWin

Aeropoint GUI

[Select Using
Graphic Layer]

Graphic layer 2

Graphic layer 2

Graphic layer 2

Graphic layer 2

[Graphic Layer 1 Setting]

All items | Disabled | Disabled | Disabled | Disabled

[Graphic Layer 2 Setting]

[Height of Image | 272 272 272 272

Data]

[width of Image | 480 480 480 480

Data]

[Display Start 0 0 0 0

Position (x-

coordinate)]

[Display Start 0 0 0 0

Position (y-

coordinate)]

[Start Address of | 0x00800000 0x0003C000 0x00800000 0x0001DEOO

Frame Buffer]

[Output Data RGB565 CLUTS8 RGB565 CLUTS8

Format] (GLCDC_IN_FO | (GLCDC_IN_FO | (GLCDC_IN_FO | (GLCDC_IN_FO

RMAT_16BITS_ | RMAT_CLUTS) RMAT_16BITS_ | RMAT_CLUTS)
RGB565) RGB565)

[Interrupts Setting]

[Enable VPOS Enabled Enabled Enabled Enabled

Detection]

[Enable VPOS Enabled Enabled Enabled Enabled

Interrupt]

[Use Callback Used Used Used Used

Function]

[Callback _VSYNC_ISR criAeroGraphics_ | _VSYNC_ISR criAeroGraphics_

Function Name] VSyncCallback_ VSyncCallback_
AIS AIS
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Table 6-3

Settings of Graphics Layers Used for the Application (Envision RX72N/RX65N)

Envision RX72N

Envision RX65N

emWin

Aeropoint GUI

emWin

Aeropoint GUI

[Select Using
Graphic Layer]

Graphic layer 2

Graphic layer 2

Graphic layer 2

Graphic layer 2

[Graphic Layer 1 Setting]

All items | Disabled | Disabled | Disabled | Disabled

[Graphic Layer 2 Setting]

[Height of Image | 272 272 272 272

Data]

[Width of Image | 480 480 480 480

Data]

[Display Start 0 0 0 0

Position (x-

coordinate)]

[Display Start 0 0 0 0

Position (y-

coordinate)]

[Start Address of | 0x00800000 0x0003C000 0x00800000 0x0001DEOO

Frame Buffer]

[Output Data RGB565 CLUTS RGB565 CLUTS8

Format] (GLCDC_IN_FO | (GLCDC_IN_FO | (GLCDC _IN_FO | (GLCDC_IN_FO

RMAT_16BITS | RMAT_CLUTS) RMAT_16BITS | RMAT_CLUTS)
RGB565) RGB565)

[Interrupts Setting]

[Enable VPOS Enabled Enabled Enabled Enabled

Detection]

[Enable VPOS Enabled Enabled Enabled Enabled

Interrupt]

[Use Callback Used Used Used Used

Function]

[Callback _VSYNC_ISR criAeroGraphics_ | _VSYNC_ISR criAeroGraphics_

Function Name] VSyncCallback_ VSyncCallback_
AlS AIS
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6.5 Adjusting the Timing of Control Signals for the LCD Panel

Clicking on the “Start Display Adjustment” button after the debugger is connected opens the “Select a
program” dialog box. Selecting the program and clicking on the “Start adjustment” button starts adjustment of
the display.

& O X
2 Display Tuning RX (QF) 52 % | [ E = B
~
l Start Display Adjustment
Figure 6-6  “Start Display Adjustment” Button
&) Selecta program !
Execute a program you will be using to produce a display on the screen and adjust
the positicn and image quality by confirming the display en the screen on the
actual board.
Select the program for producing a display on the screen.
(®)Use the dedicated adjustment program.;
(O Use user program.
* Before starting adjustment, confirm that the created project has been built
and the call of the main() function is possible.
" If yau are using the user program, confirm drawing on the LCD as well as the
above items.
GLCDC pin setting
The pins used in GLCDC are assigned to the following ports,
Function Port number ~
LCD_CLK PBES
LCD_TCOMNO PB4
LCD_TCONZ PB2
LCD_TCON3 PB1
LCD_DATAD PBO &
< >
Cancel
Figure 6-7 “Select a program” Dialog Box
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During adjustment of the display, the message “Please tune the display. Do not restart or reset the program.”
is displayed and the “Start Display Adjustment” button is replaced by the “Finish Display Adjustment” button.
Changing the values shown in Figure 6-8 changes the timing of the control signals. This tool directly writes
the changed values to registers of the GLCDC so that they are reflected in the operation of the LCD panel on
the board.

d Display Tuning RX (QF) &2 Hullh O & = 8
play g -]

Please tune the display. Do not restart or reset the program.

Finish Display Adjustment

Maker/Type : | EastRising Model Narme/Size: ER-TFT043-3

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

Timing Adjustment

PLL Circuit Frequency [MHz]: | 240.000000 Panel Clock Frequency[MHz] : [10.000000 ~ |  Aute Adjustment

! HTF !
1 1
e | T e e e T
we LI
VDP | VTR
v [ |
- |
viefzes = | T T — PN oo ccoduyoefeocse
i—iF'J"i HEP | HOP iI—FFi
Value Typical Difference
Refresh Rate [Hz] 59.5 59.5 0.0
Horizontal Frequency [kHz] 17.1 17.1 0.0

L <«

(Left button: Values on the display are set in the registers. Right button: Changes to the register
settings are made in real-time.)

Figure 6-8 Adjusting the Timing of Control Signhals

Select the frequency of the panel clock from the combo box. The selected frequency is used to calculate the
refresh rate, which is indicated at the bottom of the page, along with a value for any difference from the
recommended value for the LCD panel. The value recommended for the LCD panel will have been specified
as the initial value.

Adjust the individual parameters in the spin boxes. The result of adjustment being shown in red numerals
means that the value is out of the range of the specifications of the GLCDC or of the LCD panel. In such
cases, adjust the value so that it is within the range of the specifications of the GLCDC and of the LCD panel.
Check the range of values which are allowable in the specifications of the GLCDC by hovering the mouse
over the value for adjustment that is being shown in red.
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In an RSK, if a value being adjusted is restored to its default (the specifications of the LCD panel mounted on
the RSK) with the “Restore the Displayed Settings to the Default” button, the recommended value for the
horizontal front porch (HFP) of the LCD panel will be two, and this must be modified since it is out of the
range of the specifications of the GLCDC. Modify the value to three or greater to satisfy the specifications of
both the LCD panel and GLCDC. After that, the display of the adjusted value is changed from red to black.

After you have determined the adjusted values, you can write the values from this tool to the registers of the
GLCDC and check the results.

& Display Tuning RX (QE) 53 HR«lpoenO i =0

&4 « (Left button: Values on the display are set in the registers. Right button: Changes to the register
settings are made in real-time.)

Figure 6-9 Buttons for Setting Registers

The following two methods are used to set or make changes to values in the registers.

Table 6-4  Facilities for Setting or Making Changes to Values in Registers

Button Name Description

() Set the Register The settings are written to the registers. This button is only effective
i during adjustment of the display.

Set the Registers | When this button is active, changes are automatically written to

4 in Real-time when | registers every time the setting is changed. This button is not active
the Parameters by default.
are Changed Writing to the registers only proceeds when the display is being

adjusted; no operation proceeds if the display is not being adjusted.

If “Use the dedicated adjustment program.” is selected in the “Select a program” dialog box for use in
adjusting the display and the display is correctly set, a one-pixel-wide red line is drawn around the outer
periphery of a blue-colored image as shown in Figure 6-10.

Figure 6-10 Display on the LCD Panel
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Note:

For the facility to write the adjusted values to registers in QE for Display [RX], the graphics screen is adjusted
to be aligned with the upper left of the background screen when the timing is adjusted.

For definitions of the graphics and background screens, refer to the RX65N Group, RX651 Group User's
Manual: Hardware (RO1UHO0590) or RX72N Group User’s Manual: Hardware (RO1UH0824).

Due to the display type and specifications of the LCD panel, fine changes to setting values (e.g. moving by
several pixels) or changes to particular settings may not appear on the LCD panel. For example, the LCD
panels mounted on the RSK and Envision are of display type 3, which does not allow the movement of
positions in response to changes to the settings for the back porches and so on.
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6.6 Reflecting the Output of Control Signals, Setting of Graphic Layers, and the
Results of Timing Adjustment

The output of control signals, setting of graphic layers, and the results of timing adjustment can be reflected
in a program through the output of a header file. Clicking on the “Generating Header File” button of QE for
Display [RX] (Figure 6-11) generates a header file that reflects the specified items.

& Display Tuning RX (QF) 53 B w |"‘;~1 0O 8 = 8

Figure 6-11  “Generating Header File” Button

When you select “For Display Settings” only and click on “Generate”, a header file is generated at the
specified destination for output. The name of the header file and the output destination can be specified as
desired.

&) Select the Header File et

[IFor Display Settings :

| Choworkhe_studic\workspace\QE_for_Display_RX65M_Envision'srchr_led_timing.h | Browse...

[]For Image Adjustment :

| Chworkhe?_studic‘workspace\QE_for_Display_RX65MN_Envision\srchr_image_config.h | Browse...

Figure 6-12  Selecting “For Display Settings”

To reflect the timing of the project, output the header file with the name 'r_lcd_timing.h' in the following
directory, and clean and build the project.

Directory:

<workspace folder>¥<project folder>¥src
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6.7 Image-Downloading Facility

In QE for Display [RX], image quality is adjusted by checking the LCD according to the characteristics of the
LCD. The image that is displayed on the LCD can be changed without changing the program.

Using the image-downloading facility downloads image data (binary file) from the personal computer to be
displayed on the LCD.

Ed Display Tuning RX (QF) 3 B4 « | (| g L= e~

Figure 6-13  “Send the Image File” Button

Click on the “Send the Image File” button on the toolbar.

{8} send the Image .
Address: | 0x800000 |
Size[byte] : | |

Sending File: |C:\test_elstudiu:u_emr\wu:urkspace\QE_fDr_Displa}r_Rj(EnSN_En\risiDn\image\LDad_SampIe_rlﬂDxE?Z_lit.bin | EE‘srowse...;

[] Swap byte ordering

Send Cancel Help

Figure 6-14  “Send the Image” Dialog Box

Specify the address of the destination and the file to be sent in the “Send the Image” dialog box. By default,
the value that has been set in the graphics 2 frame buffer control register is specified as “Address”. When
specification of “Size” is omitted, the entire file specified in the “Sending File” edit box is written to the range
from the address specified in the “Address” edit box.

This application note includes sample image data. Send the following.
File:
Load_Sample_480x272_lit.bin

When sending is successfully completed, color bars are displayed as shown in Figure 6-15.
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Figure 6-15 Image on Completion of Sending
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6.8 Adjusting Image Quality

Clicking on the items for image quality adjustment enclosed by red frames in Figure 6-16 on the “Block
Image” tabbed page makes the “Image Quality Adjustment” tabbed page appear, enabling the adjustment of
image quality.

] o X

B3 Display Tuning RX (QF) 5% A «l s ~O § = 8

Start Display Adjustment

Maker/Type : | EastRising | Model Name/Size : |ER-TFT043-3 v

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

GLCDC

Background Image Output Controller

generator Synthesizer
| Brightness |

Videe timing

generating | Contost |
e
Dither process

TCON/LCD Setting

Display

Figure 6-16  Buttons for Selecting the Adjustment of Image Quality
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The “Image Quality Adjustment” tabbed page enables the adjustment of image quality. QE for Display [RX]
supports “Calibration Route Setting” and four facilities for adjusting image quality: “Brightness”, “Contrast”,
“Gamma correction”, and “Dither process”.

Changes to these settings are reflected in real-time, allowing the adjustment of image quality with reference
to the display on the LCD panel.

Image quality is adjusted by using “Quick Setting” or “Custom”. If you select “Custom”, refer to the RX65N
Group, RX651 Group User's Manual: Hardware (RO1UH0590), RX72N Group User's Manual: Hardware
(RO1UH0824) and the RX Family Graphic LCD Controller Module Using Firmware Integration Technology
(RO1AN3609), check the meanings of the settings made in each of the registers and the specifiable values,
and adjust the image quality accordingly.

& O X
& Display Tuning RX (QF) 52 b« | e Ol § = 8

L)

Start Display Adjustment

Maker/Type: | EastRising Model Name/Size : | ER-TFT043-3

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

Contrast

Gamma correction .
Dither process o 1023
Quick Setting : I 512 =
Custom: BRTG[2:0] (Green)
BRTB[2:0] (Blug) |512 =
BRTR[2:0] (Red)  |512 =
W
Figure 6-17  “Image Quality Adjustment” Tabbed Page
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6.9 Generating a Header File with the Results of Adjusting Image Quality
Click on the “Generating Header File” icon of QE for Display [RX] to generate a header file that reflects the
results of image quality adjustment which have been specified (see Figure 6-18).

When you select “For Image Adjustment” only and click on “Generate”, a header file is generated at the
specified destination for output. The name of the header file and the output destination can be specified as
desired.

38} Select the Header File =

[ For Display Settings :

Chworke?_studic\workspace\QE_for_Display_RX65MN_Envision'srchr_led_timing.h Browse...

[“]For Image Adjustment :

| Choworkte_studicworkspace\QE_for_Display_RXE5M_Envision'srchr_image_config.h Browse...

Figure 6-18  Selecting “For Image Adjustment”

To reflect the settings of image quality adjustment in the project, output the header file with the name
'r_image_config_.h"in the following directory, and clean and build the project.

Directory:
<workspace folder>¥<project folder>¥src

R20ANO582EJ0121 Rev.1.20 Page 135 of 144
May.26.21 RENESAS




RX Family QE for Display [RX] Application Note

7. Setting Detailed Data on the LCD Panel

If you select “Custom” from the “Maker/Type” pull-down list in the upper section of the dialog box shown in
Figure 6-2, the “Edit Custom Display Data” dialog box (Figure 7-1) appears. Enter information on the LCD
panel in this dialog box.

(=4 Edit Custom Display Data >
= play
Maker/ Type : | | v|

Model Name/Size : | |

CLK (- - A Divert the existing data
(®) Display Type 1 Vsync
() Display Type 2 Hsync [IO000 - 00000
(O Display Type 3 Data ——_

Recommend input to the blank cell.

Parameter Min. Typ. M ax.

Panel Clock Frequency (PCF) [MHz]
Panel Clock Penod (PCP) [ns]
Horizontal Frequency (HF) [KHz]
Horizontal Period (HP) [us]

Horizontal Total Period (HTP) [Clock]
Horizontal Pulse Width (HPW) [Clock]
Horizontal Display Period (HDP) [Clock]
Horizontal Front Porch (HFP) [Clock]
Horizontal Back Porch (HBP) [Clock]
Vertical Frequency (VF) [Hz]

Vertical Period (WP) [msz]

Vertical Total Period (WTP) [Ling]
Vertical Pulse Width (VPW) [Line]
Vertical Display Pericd (VDP) [Ling]
Vertical Front Parch (WVFP) [Ling]
Vertical Back Porch (VBP) [Ling]

URL: |

Figure 7-1  “Edit Custom Display Data” Dialog Box

7.1 Entering Names for Registration

Enter the desired names in “Maker/Type” and “Model Name/Size” in the “Edit Custom Display Data” dialog
box (Figure 7-2). These names will be registered in the drop-down list for selection.

Edit Custom Display Data *
Maker/Type: | Makerl v|

Model Name/Size : | LCD1 |

Figure 7-2  Registering a Name
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7.2 Selecting the Display Type

Table 7-1, Main Control Signals, lists the control signals required for connecting an LCD panel. QE for
Display [RX] supports devices which have three display types with combination of those control signals.

Table 7-1  Main Control Signals
Name Outline of Facility
Horizontal The signal that generates the timing for one line to be displayed

synchronization signal
(Hsync)

Vertical synchronization
signal (Vsync)

The signal that generates the timing for one screen to be displayed

Panel clock (CLK)

The signal that drives the sampling of pixels to be displayed

Display enable (DE)

The signal indicating that valid data are being output

Data (Data)

Data to be displayed

The user must check which control signals are required in the specifications of the LCD panel in use and
select the appropriate one from among the three display types shown in Table 7-2, Display Types and

Control Signals to be Used.

Table 7-2  Display Types and Control Signals to be Used
Name Display type 1 Display type 2 Display type 3
TN R -
%:cm I SII_EK \styKrm
Hsync - Data —(—— — syne [IIOIDN00AL
Data  —__ — (DE=Data Enable) g;a 1
(DE=Data Enable)
Horizontal Used Unused Used
synchronization signal
(Hsync)
Vertical synchronization | Used Unused Used
signal (Vsync)
Panel clock (CLK) Used Used Used
Display enable (DE) Unused Used Used
Data (Data) Used Used Used
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7.3 Entering Control Timing

Enter the control timing with reference to the datasheet for the LCD panel. Values entered under Typ. are
used as the initial values for timing control. Values entered under Min. and Max. are used to check whether
or not the timing as adjusted by using the QE for Display [RX] GUI is within the range.

Figure 7-3 shows the result of data input for the LCD panel mounted on the RSK. Enter values with reference
to Table 7-3, Excerpt from the Datasheet for the LCD Panel on the RSK.

B8 Edit Custom Display Data *

Maker/Type : | Makerl v|

Model Name/Size : | LCD |

CLE NI - |||||||||||||l|!| Divert the existing data

() Display Type 1 Vsync
. DE _ L
®@DisplayType3 | oy () —

(DE=Data Enable}) Recommend input to the blank cell.
Parameter Min. Typ. M ax.
Panel Clock Frequency (PCF) [MHz] - 4.0 15.0
Panel Clock Period (PCP) [ns] 66.6666666666... 111.111111111.. -
Horizontal Frequency (HF) [KHz] - 17.14 -
Harizantal Period (HP) [us] - 538.3430571761... -
Haorizontal Total Period (HTP) [Clock] 525 525 B05
Horizontal Pulse Width (HPW) [Clock] 2 41 141
Horizontal Display Period (HDP) [Clock] 430 430 430
Harizantal Front Porch (HFP) [Clock] 2 2 g2
Horizontal Back Porch (HEBP) [Clock] 2 2 41
Vertical Frequency (VF) [Hz] - 39,94 -
Vertical Period (VP) [ms] - 16.6833500166... -
Vertical Total Period (WTP) [Ling] 285 286 359
Vertical Pulze Width (VPW) [Ling] 1 10 11
Vertical Display Period (WVDP] [Ling] 272 272 272
Vertical Front Porch (WFP) [Ling] 1 2 227
Vertical Back Porch (WBP) [Ling] 1 2 11
URL: I
Cancel Help
Figure 7-3  Result of Control Timing Input
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Table 7-3  Excerpt from the Datasheet for the LCD Panel on the RSK
Spec. .

Parameter Symbol Min. = Max. Unit
Clock cycle fclk - 9 15 MHz
Hsync cycle 1/th - 17.14 - KHz
Vsync cycle 1/th - 59.94 - Hz
Horizontal Signal
Horizontal cycle th 525 525 605 CLK
Horizontal display period thd 480 480 480 CLK
Horizontal front porch Thf 2 2 82 CLK
Horizontal pulse width thp 2 41 41 CLK
Horizontal back porch thb 2 2 41 CLK
Vertical Signal
Vertical cycle tv 285 286 399 H
Vertical display period tvd 272 272 272 H
Vertical front porch tvf 1 2 227 H
Vertical pulse width tvp 1 10 11 H
Vertical back porch rvb 1 2 11 H

7.4 Editing Created Display Data

When the “Edit and Delete the Custom Display...” menu item is executed after clicking on the menu button
on the toolbar, the created display data can be re-edited.

e | p] Fy o = B
Edit and Delete the Custom Display...
Check the latest information on web
Figure 7-4  “Edit and Delete the Custom Display...” Menu Item
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8. Details of Settings

This chapter gives supplementary explanations and notes for each of the procedures described in section
1.1, Flow of System Development with QE for Display [RX].

8.1 Setting the GLCDC FIT Module in Ways not Supported for QE for Display [RX]

The Smart Configurator can be used to change the settings of the GLCDC FIT module in ways that are not
supported by QE for Display [RX]. However, changing the settings from the default values may lead to an
error. Confirm the specifications of the GLCDC FIT module.

For the specifications of the GLCDC FIT module, refer to the RX Family Graphic LCD Controller Module
Using Firmware Integration Technology Application Note.

8.2 From Execution to the End of Adjustment

After the program has been created, start the debugger and execute the program. If the initial screen is not
correctly displayed, the settings are not correct. Check the values adjusted by QE for Display [RX] and the
settings of parameters of the GLCDC FIT module.

Figure 8-1 shows the flow of troubleshooting.

The adjustment screen is
not correctly displayed.

Nothing is shown on the
screen (the LCD panel is
not lit anywhere).

— ~

P "

QE returned an error

Yes

(a return value of the
R_GLCDC_Open function).

7 No

(Not GLCDC_SUCCESS)
./'
A parameter of the GLCDC
that is not supported by QE
may be incorrect. Check
the settings and modify any

incorrect parameters.

(GLCDC_SUCCESS)
.

Y
Check that there are no
omissions or errors in
control of the user
board in terms of the
pin settings from the
Smart Configurator, the
reset and backlight, and
SO on.

The image does not fit in
the LCD panel.

The red frame is not
displayed.

The image is displayed with
different colors from those

screen.

that should be on the initial |\

The displayed image is
completely different from

e.g. Port numbers, the desired initial screen.

output values, etc.

/

Adjustment of the timing may
not have been correct. Check
the settings on the [Timing
Adjustment] and [TCON/LCD
Setting] tabbed pages of the
[Display Tuning RX (QE)] view.

The settings for TCON and
data pins may be incorrect.
Check the settings in terms of
pin settings from the Smart

/ Configurator or on the
[TCON/LCD Setting] tabbed
page of the [Display Tuning RX
(QE)] view.

Figure 8-1  Troubleshooting
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8.3 Setting the Maximum Memory Size for Use with the GUI

If a created GUI contains many widgets, the GUI may not work properly when they are displayed on the

screen with the memory settings at the time. In this case, increase the value of “Maximum memory size used
in GUI” in the “emWin setting” dialog box. The default setting is 80 KB (1024 * 80 = 81920). Set a value, such
as 100 KB, that is suitable for the GUI you have created.

& emWin setting X
Board settings
Board RX65N_ENVISION_KIT
LCD width 480
LCD height 272
LCD settings
LCD rotation IORIENTATION_O v
Color depth 16bits ~
Pin settings | ORIENTATION_0 ‘ | ORIENTATION_CW |
LCD reset pin Port: (6 Bit:3
LCD backlight pin Port: (6 Bit: 6
LED touch IC reset pin Port:| 0 Bit|7 ~ A >
Memory settings
Address of frame buffer 1 0% 00800000
Address of frame buffer 2 0% 00000100
I Maximum memaory size used in GUI I V <
Touch setting
Slave address of touch panel 0x38
| ORIENTATION_180 | | ORIENTATION_CCW l
Multi-touch setting
Multi-touch function Not Use ~
Maximum number of touch panel points
Communication channel
DRW2D setting
DRWz2D Use ~
1 13 1 1 ”» 1
Figure 8-2 emWin setting” Dialog Box
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8.4 Points for Caution on the Image Drawing Speed

This chapter describes points for caution on the image drawing speed. In addition, since the GUI drawing
process was improved in emWin FIT V6.14.9.1.20, download that or a later version and use it if you had
been using an earlier version.

8.4.1 Point for Caution on Using JPEG Images with AppWizard

Since there is no JPEG decoder in hardware for the RX family, the drawing speed will be slow when JPEG
images are used. Therefore, the use of JPEG images is not recommended. However, JPEG images can be
converted to the bitmap format and used without slowing down the drawing speed. This can also be a way of
saving memory.

To convert the JPEG format to the bitmap format, expand “Set bitmap” in “Properties” and select any image
in a JPEG format. AppWizard will automatically convert the image from JPEG to the bitmap format.

Select image for mode <>

Imaze INarme Width Eig tock  Prij. 2ef Format

' brushed metal blac 3 F20 240 0 Auta

bruzhed_metal blac A8 0 0 Auto

bruzhed_metal brizl Jpg 320 0 Auto

brushed_metal briz

Figure 8-3 Expanding “Set bitmap” and Selecting a JPEG Image
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8.4.2 Setting the Bitmap Format in AppWizard

Note: Since this problem has been resolved in AppWizard V1.08_6.14d or later version, download emWin
FIT V6.149.1.20 and use that or a later version.

In versions earlier than V1.08_6.14d, AppWizard would create an uncommon bitmap format when the color
format was 16 bits. Thus, if the bitmap format applied to the image is “Auto”, the drawing engine would not
draw it well. Follow the steps described below to change the bitmap format.

1. Click on the “Images” button at the lower left corner of AppWizard.

Fonts

Figure 8-4  Clicking on “Images”

2. The “Images” dialog box will open. In this dialog box, you can select the format to be used for the
generated bitmap image. Click in the “Format” column of an image entry and select the bitmap format.
For images that require transparency, select “True color with alpha, RB swap, alpha inverted”. This is a
32-bpp format that the drawing engine can draw.

For images that neither have nor require transparency, select “High color (565), RB swap”. This is a 16-
bpp format that the drawing engine can also draw.

Images

mage

AppWizard

Figure 8-5 Selecting the Bitmap Format
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Revision History
Description
Rev. Date Page Summary
1.00 Sep.17.20 - First edition issued.
1.10 Dec.25.20 12 Added notes on installing QE for Display [RX] by using the
Renesas software installer for the e? studio.
18 Added a step for opening the Smart Configurator perspective.
21to 26 | Changed sources of examples of images from the Envision
RX72N BDF to the Envision RX65N BDF.
44 Added a step for opening the debug perspective.
Added the display of the console of QE for Display.
45 Added an image of the “Set the Register” icon.
57 Added a step for confirming code generation.
64 Added a step for setting the compiler.
69 Added a step for adjusting the size of an image in the “Editor”
panel.
73t0 75 | Added steps for setting the bitmap format.
76 Added a step for confirming the operation of the button in the
preview.
107 Added “Main Clock Source”, “Extal Frequency [MHz]”, and
“Connection Type” to the description of the “Debug
Configuration” dialog box.
110 Added a step for confirming the operation when the button is
touched.
141 Added the section “Setting the Maximum Memory Size Used in
the GUI”.
142 and | Added the section “Points for Caution on the Image Drawing
143 Speed”.
1.21 May.26.21 land4 Added statements on supporting the Aeropoint GUI.
5 Modified statements on supporting the Aeropoint GUI.
6 Modified the version of the e? studio IDE in table 2-1.
9 Added a document related to the Aeropoint FIT module.
11to 13 | Modified the descriptions due to updating of the versions of the
e? studio and QE for Display [RX].
27 Added a description of the size of the heap to be used by the
Aeropoint GUI FIT module.
29 Modified the description on supporting the Aeropoint GUI.
31, 33, Updated the version of “Graphics LCD Controller Module
and 34 (r_gledc_rx)”.
37 and 38 | Added a statement that the values in the “Timing Adjustment”
tabbed page are automatically set according to the board.
40 Added a statement that the settings in “PLL Circuit Frequency
[MHZz]” differ with the version of the e? studio.
47 and 48 | Added a note on changing the GUI drawing tool after the
GLCDC controller has been installed.
37to 47 | Added a description of “Auto Adjustment” and updated the
display of the screen.
50 and 53 | Updated the version of “Graphic Library with Graphical User
Interface (r_emwin_rx)”.
60 Added a statement on the setting of “Maximum memory size

used in GUI".
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61 Changed the name of the file to be generated.
70 Added a reference to the image format to be specified.
791to 104 | Added the section “Using Aeropoint GUI to Create a GUI for an
LCD".
105 Added a note on generating code at the time of building when
using Aeropoint GUI.
110 Added images displayed when using Aeropoint GUI.
124 and | Described values of “Graphic Layer Setting” dividing into tables
125 for RSK and Envision.
127 and | Corrected statements in descriptions.
128
130 Modified the title of section 6.6.
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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 Vi (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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(Notel)

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

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

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

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

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

(Note2)

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

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.

“Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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Contact information

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