LENESAS APPLICATION NOTE

RX Family
Guide to Using the Standalone Version of QE for Display [RX] with IAR EWRX

Summary

The standalone version of QE for Display [RX] (hereafter referred to as “standalone version of QE”) is a tool
that provides a graphical interface for creating and adjusting LCD projects for CS+ or IDEs manufactured by
third parties. This application note explains the procedures for development when using the IAR Embedded
Workbench for Renesas RX (hereafter referred to as “EWRX”) as the IDE.

The emWin GUI, which is based on a high-performance graphics library from SEGGER Microcontroller, can
be used as a GUI drawing tool. 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 provides with AppWizard, which makes it easy to configure an excellent GUI through intuitive
operations.

The standalone version of QE covers everything from the 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 the standalone version of QE
and tools with which its operation can be interlinked.

Target Devices

e RX65N and RX651 groups (ROM capacity: 1.5 to 2 Mbytes)
e RX72N group
e RX72M group
e RX66N 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 RX72N Envision Kit

¢ Renesas Starter Kit+ for RX65N-2MB
e RX65N Envision Kit

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 graphic LCD controller (hereafter referred to as “GLCDC”) has multiple blocks,
so simply checking the display attributes requires an understanding of the GLCDC specifications and a large
number of settings. However, the standalone version of QE 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. The standalone version of QE 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.

When a serial LCD is used, follow the guide to section 4.4.1, Preparation, of Chapter 4, Procedures for
Execution, then refer to the note for step 3.

The AppWizard GUI drawing tool 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. In contrast, using emWin’s API programming allows the efficient implementation of a design that
satisfies various specific requirements.

The standalone version of QE 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 standalone version of QE, the Smart Configurator, and
the following FIT modules.

e QE for Display middleware module using Firmware Integration Technology (hereafter referred to as “QE
Display FIT module”)

e Graphic LCD controller module using Firmware Integration Technology (hereafter referred to as “GLCDC
FIT module”)

e emWin v.6.34 module using Firmware Integration Technology (hereafter referred to as “emWin FIT
module”)

The flowchart on the following page describes the basic procedure for developing systems with the use of
the standalone version of QE.

GLCDC
System
Clock generator controller Output
controller
(data
conversion
Background screen Graphics 1 dGraphics' . " InFage
: (data reading, quality
enerator :{> (i :{> blend processin :{> correction) i
9 - and blend P 9 Display
(timing generation) . and output to
processing) emWwin)

1L 1L
< Internal bus >

< <

RAM/ROM

Figure 1.1  Block Configuration of the GLCDC
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1.1 Flow of System Development with the Standalone Version of QE
Figure 1.2 shows a flow of system development with the use of the standalone version of QE.

C St‘art )

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

|

Create a project. Create a project from the Smart Configurator.

‘ Create a project.

Make the Smart

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

‘ Generate code.

Make the settings of Make the settings for emWin GUI in the standalone version of QE.
a GUI drawing tool. After having made the settings, output the header file.

% Output the header file.

Start the AppWizard GUI drawing tool to design a GUI.

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

4% Generate code.

Adjust the settings with
the standalone version of
QE (initial setting).

‘ Output the header file.

Check information on the LCD panel in the datasheet and set the standalone
version of QE for that panel.

Create a program using the header file output from the standalone version of

Create a program. QE and 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.

eck the display when the
program runs.

Confirm that the designed GUI is displayed on the LCD.

Incorrect

Adjust the settings with
the standalone version of
QE (real-time adjustment).

If the display is abnormal, for example not correctly aligned, check the LCD
and use the real-time adjustment function of the standalone version of QE.
After making the required adjustments, output the header file.

Check the display during
real-time adjustment.

Incorrect

Output the header file.

e )

Figure 1.2  System Development by Using the Standalone Version of QE
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2. Operating Environment

The procedures described in this application note assume operation on the Renesas Starter Kit+ for RX72N
(hereafter referred to as “RSK RX72N"), the RX72N Envision Kit (hereafter referred to as “Envision RX72N"),
the Renesas Starter Kit+ for RX65N-2MB (hereafter referred to as “RSK RX65N”) and the RX65N Envision
Kit (hereafter referred to as “Envision RX65N”).

Table 2.1 shows the operating environment for this application note.

Table 2.1  Operating Environment

Iltem Contents

Integrated development IAR Systems

environment (IDE) Embedded Workbench for Renesas RX
Version 5.10.1

C compiler IAR Systems

IAR C/C++ Compiler for Renesas RX
Version 5.10.1

Configuration tool RX Smart Configurator Version 2.23.0

FIT modules for the RX family e QE Display FIT module: r_ge_display_rx V1.10
e GLCDC FIT module: r_glcdc_rx V1.60
e emWin FIT module: r_emwin_rx V1.20 (V6.34.9.1.20)

Toolchain IAR EWRX Toolchain

QE Standalone version of QE for Display V3.4.0 or later

Note: Download tools from the following URLs in advance.

¢ URL for downloading the IAR Embedded Workbench for Renesas RX
https://www.iar.com/products/architectures/renesas/iar-embedded-workbench-for-renesas-rx/

¢ URL for downloading the RX Smart Configurator
https://www.renesas.com/en/software-tool/rx-smart-configurator

e URL for downloading the RX driver package
https://www.renesas.com/en/software-tool/rx-driver-package

¢ URL for downloading QE for Display
https://www.renesas.com/en/software-tool/ge-display-development-assistance-tool-display-applications
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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)
Iltem 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)

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 Lite

Connection type JTAG or FINE

Board used Renesas Starter Kit+ for RX72N
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)

¢ 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 OB (E2 emulator On Board)
Connection type FINE

Board used RX72N Envision Kit

(product No.: RTK5RX72N0CO00000BJ)

Board settings
(jumper/switch)

<SW1>
Pin 1: don't care
Pin 2: OFF
(The debugger is used.)
<Others>
Default settings
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Table 2.4  Conditions for Confirming Operation (RSK RX65N)

Iltem 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)
¢ 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
Board settings <Sw4>
(jumper/switch) Pin 3: OFF

Pin 4: ON

(The LCD is used.)
<Others>

Default settings

Table 2.5 Conditions for Confirming Operation (Envision RX65N)

Iltem Contents
MCU used R5F565NEDDFB (RX65N Group)
Operating frequency e Main clock: 12 MHz
e PLL: 240 MHz (main clock x 1/1 x 20)
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 OB (E2 emulator On Board)
Connection type JTAG
Board used RX65N Envision Kit
(product No.: RTK5RX65N2C00000BR)
Board settings <SW1>
(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. Please use the latest
versions that are available. Visit the Renesas Electronics Web site to check and obtain the latest versions.

Table 3.1 Documents Related to FIT Modules

Document Title Document No.

Firmware Integration Technology User's Manual RO1AN1833

RX Family Board Support Package Module Using Firmware Integration Technology RO1AN1685

RX Family Graphic LCD Controller Module Using Firmware Integration Technology RO1AN3609

RX Family emWin v.6.34 Module Firmware Integration Technology RO1AN7047

RX Family QE for Display Module Firmware Integration Technology RO1AN7283

e Firmware Integration Technology User's Manual
https://lwww.renesas.com/en/document/apn/firmware-integration-technology-users-manual

Table 3.2 Document Related to Tools

Document Title Document No.

RX Smart Configurator User’s Guide: IAREW R20AN0535

e RX Smart Configurator User’s Guide: IAREW
https://www.renesas.com/en/document/mat/rx-smart-configurator-users-guide-iarew

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

e RX65N Group Renesas Starter Kit+ for RX65N-2MB User’s Manual
https://www.renesas.com/en/document/mat/renesas-starter-kit-rx65n-2mb-users-manual

e RX65N Group RX65N Envision Kit User’'s Manual
https://www.renesas.com/en/document/mat/rx65n-envision-kit-users-manual

o RX72N Group Renesas Starter Kit+ for RX72N User’'s Manual
https://www.renesas.com/en/document/mat/renesas-starter-kit-rx72n-users-manual-rev100

e RX72N Group RX72N Envision Kit User's Manual
https://www.renesas.com/en/document/mat/rx72n-envision-kit-users-manuals-rev101

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 RO1UH0824

e RX65N Group, RX651 Group User's Manual: Hardware
https://www.renesas.com/en/document/mah/rx65n-group-rx651-group-users-manual-hardware

e RX72N Group User's Manual: Hardware
https://www.renesas.com/en/document/mah/rx72n-group-users-manual-hardware
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4. Procedures for Execution

This chapter describes the procedures for creating a new project for the EWRX by using the RX Smart
Configurator and for displaying a GUI design on the display and adjusting it in real-time by using the
standalone version of QE.

The GLCDC or emWin (GUI drawing tool) is provided in the FIT format. These can be embedded in projects
by using the Smart Configurator. Settings for the GLCDC or emWin can be made in the GUI of the
standalone version of QE. You can easily proceed with GUI development by following the workflow of the
standalone version of QE.

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 the standalone version of QE, refer to chapter 6, Using the Standalone Version of QE.

Preparation

1. Installing the standalone version of QE

Procedure

Creating a new project

Making the clock settings

Making the initial settings according to the workflow of the standalone version of QE
Building the project

Connecting a debugger and executing the program

Adjusting the display in real-time by following the workflow of the standalone version of QE

Nogk~wd
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4.1 Installing the Standalone Version of QE
Install the standalone version of QE. Use the following procedure to install this product.
Download QE from the following URL and perform installation.

e QE for Display: Development Assistance Tool for Display Applications
https://www.renesas.com/ge-display#downloads
A QE for Display package of V3.4.0 or later

Note that the procedure for updating is the same as that for installation.
Method for Installation:

1. Unzip the zip file at a desired location on your PC.
Note: Do not place it under the OS program folder (C:¥Program Files).

2. Double-click on “¥QE-Display¥eclipse¥ge-display.exe” to start the standalone version of QE.
3. The license agreement dialog box is displayed when you start the standalone version of QE for the first

time. Confirm the contents of the license agreement and select “Agree” or “Disagree”.

USER LICENSE AGREEMENT ~

IMPORTANT-READ CAREFULLY:

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

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

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

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

the SOFTWARE PRODUCT.

1.SOFTWARE PRODUCT LICENSE v

B End User License Agreement *

4. If you select “Agree” in the above step, the standalone version of QE will be launched and ready to use. If

you select “Disagree”, the standalone version of QE will not start.

To uninstall the standalone version of QE, follow the procedure below.
Method for Uninstallation:

Simply delete the folder where you unzipped the zip file.

R20AN0O775EJ0100 Rev.1.00
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4.2 Creating a New Project
Launch the Smart Configurator.

1. Click on “File” -> “New”.

!E Smart Configurator
File §Window Help
9 New..

= Open..
Save Ctrl+5

Restart

Exit

2. Make the Smart Configurator settings.
— Select the platform (board to be used) and toolchain.
— Enter the configuration file name.
(An EWRX project file with the same name is generated.)
— Specify the folder for saving the file.
When all settings are completed, click on the “Finish” button.
If the board to be used is not among the available selections, click on “Download more boards” to
download the board description file (BDF) of the board to be used before making the settings.

G New Smart Configuration File O X

Smart Configuration Settings

Select platform and toolchain settings for the new cenfiguration file

Category: |RX ~
Platform: Toolchain:

type filter text | '\'Renesas RXC Toolchain

w Board ~ | LER GCC RX Toolchain

CK-RX65M (R3F565NEHxFB) @ IAR EWRX Toolchain

CPUCardRX13T (R5F313T3AxFL)
CPUCardRX24T (R3F324TAAXFP)
CPUCardforMCUEvaluationRXEET (R3F56E
CPUCardforRSSKMotorRX66T (RSFS66TEA:
CloudKitRX65N (R3F365MEDxFP)
EnvisionKitRX65MN (RSFS65NEDxFB
GR-ROSE-RXB3M (R3F565MNEHxFR)

MCB-RX26T Type A (R5F526TFCxFP) v

< >

Download more boards...

ROM size: 4MB, RAM size: 1MB, Pin count: 144 |

File name: § QE_for_Display_RX72ZN_Envision I |

Location: [ C\workspace\QE_for_Display RX72N_Envision |I Browse...

< Back Mext = Cancel
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A new project is created in the specified folder for saving the file.

v 4 | Chwaorkspace\QE_for_Display_RX72N_Envision

-~

Name Date modified Type Size
settings 12/24/2024 3:18 AM File folder

Mj main.c 12/24/2024 9:18 AM CFile 1KB

|| QE for_Display_RX72N_Envision.ewd 12/24/2024 9:18 AM WD File 28 KB

| | QE_for_Display_RXT2N_Envision.ewp 12/24/2024 3:18 AM EWP File T2 KB

@ QE_for_Display_RX72N_Envision.eww 1272472024 %18 AM EWW File 1KB

| | QE_for_Display_RXT2MN_Envision.scfg 12/24/2024 3:18 AM SCFG File 5T KB

3. Start the EWRX.
Double-clicking on the .eww file starts the EWRX and opens a dialog box like that shown below. Select
“Yes” to convert the format of the project file. A workspace for the created project is opened.

The project file 'QE_for_Display_RX72MN_Envision.ewp' is in an old format.
Would you like to convert it for use with this version?
(The converted project will not work with clder versions of EW, but a backup copy of the criginal file will be made.)

Yes Mo
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4.3 Making the Clock Settings
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.

3. Click on the “Generate Code” button.

Table 4.1  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 1/1x 15
RSK RX65N 24 MHz 240 MHz 1/1x 10
Envision RX65N 12 MHz 240 MHz 1/1 x 20
454 *QF for_Display_RX72N_Envision.scfg X =5

=]

Clocks configuration L
9 Generate Code fJGenerate Report

vee: | 33 V) (Actual value: 3.3) Pl oot
Ereavency Division: SCKCR (FCKIZ:0D) FlashlF clock (FCLK)
— x4 - 60 (MHz)
ol 1 -
7 Mo clock - — SCKCR (ICKB3:0]) System clock (ICLK)
! requency Multiplication: L . a0 (MHz)
Oscillation source: | Resonator -
» - SCKCR (PCKA[Z:0]) Peripheral module clack (PCLKA}
Frequency: 16 (MHz) L e i r— 120 o
Oscillation wait time: SCKCR (PCKB[3:0]) Peripheral module clack (PCLKB)
9980 {us) (Actual value: 10000) T o, (MHz)
SCKCR (POKCI3:01) Peripheral module clack (PCLKC)
— x1/4 - 60 (MHz)
Sub-clock SCKCR (PCKD[3:01) Peripheral module clock (PCLKD)
— x4 - 50 {MHz)
g SCKCR (BCK[2:0]) External bus clock (BCLK)
y— x173 - 20 (MHz)
BCKCR (BCLKDIV)
L
| ST e SDRAM clock (SDCLK]
- — s -
p— EPLL clrcu\tDr
requency Division: y
quency R IR - USB clock (UCLK)/CACUCLK
= - P (M)
: PR
Frequency Multiplication:
€125 -
[ 1oco crock -
Overview |Board bystem | Components| Pins| Interrupts
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RX Family Guide to Using the Standalone Version of QE for Display [RX] with IAR EWRX

4.4 Making Settings According to the Workflow of the Standalone Version of QE
Double-click on “¥QE-Display¥eclipse¥qe-display.exe” to start the standalone version of QE.
Set the LCD in the order of “1. Preparation” and “2. LCD Adjustment” in the “LCD Workflow (QE)” view.

8 Qf for Display Standalone
£ L

= 0O B Display Tuning RX (QF) <

o project s selected.
[#] = QE for Display fesect a project en the LCD Wordiow (QF) view.

& LCO Workllow (081 %

1 Preparation 2.1.CD Adjusemeat

Selecting a project

-
1
<P

i
A
i
A

2. LCD Adjust
Installing the LCD controller

§) LCD display adjustment

Note: In an environment where the WebView2 runtime is not installed in your PC, the workflow cannot be
displayed. In this case, download and install WebView2 (x64 version) from the Microsoft web page.

¢ Renesas Customer Hub FAQ 3000670:
https://en-support.renesas.com/knowledgeBase/20814216
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4.4.1 Preparation
Make the settings for “1. Preparation” in the workflow view of the standalone version of QE.
1. “Selecting a project”

Select the project that was created. The path to the folder for the file that was generated by the Smart
Configurator will automatically be entered. Confirm that the entered location is correct.

&3 *LCD Workflow (QF) X ¢ =-aa
\E\ » ™ QE for Display
@] 1. Preparation 2. LCD Adjustment
1. Preparation hd @ Selecting a project

J

— 0 n
© Selecting a project

. . Select the project that has been created.
CJ Selecting a device b -

C:fworkspace/QE_for_Display_RX72N_Envision

) Selecting a LCD

(@)
Y

Browse...
@ Selecting the GUI drawing tool

Generated file location for Smart Configurator.

2. LCD Adjustment hd C:iworkspace/QE_for_Display_RX72N_Envision/src/smc_gen

Installing the LCD controller Browse...

LCD display adjustment

2. “Selecting a device”
— Select the target board to be used.

— If you are not using an evaluation board manufactured by Renesas, select “Custom” and manually
specify the target microcontroller.

— If you are using an evaluation board manufactured by Renesas, the microcontroller will automatically
be selected.

3 *LCD Workflow (QF) X g = B8

\E\ »  QE for Display

@ 1. Preparation 2. LCD Adjustment

- ~
1. Preparation - 9 Selecting a device

J

() Selecti ject
@) electing a projec

@ SOpE e Select a name of the target board

@ Selecting a LCD RX72N Envision Kit w

Select : f the target MCU
@ Selecting the GUI drawing tool electa name of the farge

R5F5T2ZNNHxFB

2. LCD Adjustment -
Installing the LCD controller

LCD display adjustment

R20AN0O775EJ0100 Rev.1.00 Page 16 of 96
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RX Family Guide to Using the Standalone Version of QE for Display [RX] with IAR EWRX

3. When “Custom” is selected in “Selecting a device”, select the LCD information to be used in “Selecting a
LCD”. When an evaluation board manufactured by Renesas is selected in “Selecting a device”, the LCD
information is fixed.

3 *LCD Workflow (QE) %
\E\ » ™ QE for Display

:./: 1. Preparation 1, LCD Adjustment

1. Preparation hd Q Selecting a LCD
e

»

(}3 Selecting a project
. . If the LCD being used is not on the list, select “Custom”™ from the combo box and add LCD
() Selecting a device =

S information.

@ Selecting a LCD Selecting a connection type :

(0) Selecting the GUI drawing tool | Use LCD controller (GLCDC) - |
2. LCD Adjustment - Maker/Type -

Installing the LCD controller I| ESRET = I

LCD display adjustment Model Name Size -

| ER-TFT043-3 - |

Note: When using a serially connected LCD, select “Use serial connection (emWin)” for “Selecting a
connection type”. The steps after that are the same as those for the plug-in version of QE for
Display. Refer to the application note for the plug-in version.

o RX Family
QE for Display GUI Display Application Development Guide using Serial Connection LCD
https://www.renesas.com/en/document/apn/rx-family-qe-display-qui-display-application-
development-guide-using-serial-connection-lcd

However, the following steps have to be added when building a project.

1. Add the following files to the workspace of the project as the target files for building. Also,
add the paths to these files to “Project” -> “Options” -> “C/C++ Compiler” -> “Preprocessor” -
> “Additional include directories” of the EWRX. The files under aw¥Simulation will not be
added.

— ge_emwin_config.h
— Files under aw¥Resource
— Files under aw¥Source

2. Add the following definition to “Project” -> “Options” -> “C/C++ Compiler” -> “Preprocessor” -
> “Defined symbols” of the EWRX.
— QE_EMWIN_CONFIGURATION

R20AN0O775EJ0100 Rev.1.00 Page 17 of 96
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RX Family Guide to Using the Standalone Version of QE for Display [RX] with IAR EWRX

4. Select the drawing tool to be used in “Selecting the GUI drawing tool”.

When only adjustment by the LCD controller (GLCDC) is to be performed without creating a GUI, select
“Not Use” and proceed to section 4.4.2, Adjusting the LCD (without the Drawing Tool).

When a GUI is to be created, select “Use emWin” and proceed to section 4.4.3, Adjusting the LCD (with

Use of the Drawing Tool).

Note: The Aeropoint GUI does not support the IAR C/C++ Compiler for Renesas RX.

3 "LCD Workflow (QF) X g = 0
[A]> ™= QE for Display
(&) 1. Preparation 2, LCD Adjustment
1. Preparation 9 Selecting the GUI drawing tool
@ Selecting a project
@ Selecting a device Select a tool to generate a GUI to display on the LCD.
() Selecting a LCD l Moiilee v I
<
&) Selecting the GUL drawing too - Nove |
Use emWin
2. LCD Adjustment Use Aeropoint GUI

Installing the LCD controller

LCD display adjustment

I =

Select the tool to create and display the GUL

R20AN0775EJ0100 Rev.1.00
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RX Family Guide to Using the Standalone Version of QE for Display [RX] with IAR EWRX

4.4.2 Adjusting the LCD (without the Drawing Tool)
Adjust the LCD without creating a GUI by using the drawing tool.

1. Installation status of the LCD controller
— Select “Installing the LCD controller” in the “LCD Workflow (QE)” view.
— If the GLCDC or QE Display FIT module is not installed, the following error message will be displayed.

3 “LCD Workflow (QE) % g = g
\E‘ » 8 QE for Display
@ 1. Preparation 2, LCD Adjustment
1. Preparation hd @ Installing the LCD controller

) i i
© Selecting a project

C Selecting a device Install GLCDC and specify PIN connection

@ Selecting a LCD I @ Not added I
- —

@ Selecting the GUI drawing tool

(&3

[ How to add the LCD controller ]

2. LCD Adjustment -
e T (e e D ST Install Display FIT and specify PIN connection.
LCD display adjustment *Install Display FIT module only if using display adjustment.

I @ Not added I

[ How to add the Display FIT ]
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RX Family Guide to Using the Standalone Version of QE for Display [RX] with IAR EWRX

2. Install the GLCDC and QE Display FIT modules.
— Open the “Components” tab of the Smart Configurator and click on the “Add component” icon.

— In the “New Component” dialog box that is displayed, select the following components and click on the
“Finish” button.

e “Graphics LCD Controller Module. (r_glcdc_rx)” (version 1.60 or a later version)
e “QE for Display middleware module (r_ge_display_rx)” (version 1.10 or a later version)

¢ *QF for Display RX72N_Envisionscfg X S Mew Component m] X - B
. o
Software component configuration Software Component Selection Generate Code  Generate Report
- Select component from those available in list dj
Components 2 8 B @5~ ©
[typefilter text ‘ Function | All o
v = Startup
Filt
v (& Generic = |
@ rbsp =

Components Short Name Type Version
3 Generic system timer for RX MCUs using... r_sys_time_n Firmware Integr... 101

22 B e tens..2. 4o

£ Graphics LCD Controller Modlule. r_gledc_m Firmware Integr.. 160 |
roup Scan Mode 5TZAD Lm!a EnEra!nr TIL0

3 HS300x Sensor Middleware r_hs300x_nc Firmware Integr... 123

£ H5400x Sensor © hsd00x nc Firmware Intear...  1.01 hd
[ Show only latest version

[ Hide items that have duplicated functionality

Description

Dependency : r_bsp version(s) 5.20, 5.50, 5.52, 7.42

The GLCDC FIT medule provides the method to cutput image data read from memory to the LCD
panel.

Download the latest FIT drivers and middleware

Configure general settings...

Overview  Board | Clocks SystemlCumgunentiPms Interrupts

3. Ifthe GLCDC and QE Display FIT modules are not displayed in the list of components in the “New
Component” dialog box, click on “Download the latest FIT drivers and middleware”.

G New Component O 4
Software Component Selection
Select component from those available in list tlj

Category | All ~
Function  All ~
Fiter |

Components - Short Name Type Version A
# 2-Bit Timer Code Generator  1.10.0

1 AES/GCM Library r_aes_rx Firmware Integr...  1.07

3 Board Support Packages. r_bsp Firmware Integr..  7.31

# Buses Code Generator ~ 1.11.0

£ Byte-based circular buffer library. r_byteq Firmware Integr... 210

£ CAN Driver r can rx Firmware Intear...  5.60 hd

Show only latest version
Hide items that have duplicated functicnality

Description

This software component provides configuration for 8-Bit Timer (TMR). ~

TMR module can be used to count external events and also be used as a multifunction timer in a
variety of applications, such as generation of counter reset signal, interrupt requests, and pulse cutput  «

I Download the latest FIT drivers and middleware I

Configure general settings...

@' < Back Mext > Cancel
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RX Family Guide to Using the Standalone Version of QE for Display [RX] with IAR EWRX

4. In the “FIT Module Download” dialog box, remove the check against “Show RX Driver Package only”,
select the FIT modules corresponding to the components that were not displayed, and click on

“‘Download”.
The correspondence between the components and FIT modules are as follows:
— “Graphics LCD Controller Module. (r_glcdc_rx)”
“RX Family Graphic LCD Controller Module” (Rev. 1.60 or a later revision)
— “QE for Display middleware module (r_ge_display_rx)”
“RX Family QE for Display Module” (Rev. 1.10 or a later revision)

Ee | X
FIT Module Download \

Select the FIT modules for download I E - 5 I

Title Document .. Rev, Issue date ~ | | Select All
[0 RXFamily Reality 4l USB PCDC Co...  ROTANG969.. Rew.1.00 2024-04-;
[1 RxXFamily Flash Memory Data Man...  R20AND507... Rew.2.30 2024-03-°
[ ] RXFamily ADC Module Using Firm...  ROTANT666..  Rew5.40  2024-02-°
RX Family Graphic LCD Controller,..  ROTAN3G09..,  Rev.1.60 2024-01-: |
[1 RXFamily RX Driver Pikage Ver.142  ROTANT163.. Rew.1.42 2024-01-
(RI3C) ...  ROTAMGB08.. Rew.l1.11 2023-12-
g U..  ROTAMNZ2237.. Rewl42 2023-09-:
[1 R Family USB Peripheral Hurna ROTAMNZ663... Rewl.42 2023-08-:

[  Rx Family Sample Program using U\, ROTANZ2235.. Rew1.42 2023-09-; ¥
< >

Deselect All

Filtered:
I [[] Show RX Driver Package only I

Muodule Folder Path:
| C:\Users\a5093390\.eclipse\com.renesas.smc.rcp.produ&}{ownload\FlTModules | Browse...

Download Cancel

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

on “Accept”.

!E End User License Agreement(Sample Code) X

By clicking on the "I accept” button or other button or mechanism designed to ~
acknowledge agreement to the terms of an electronic copy of the Disclaimer002
(the "Agreement"), or by downloading, installing, accessing, or otherwise

copying or using all or any portion of the licensed software described in the
Agreement (the "Licensed Software"), (a) you accept the Agreement on behalf

of the licensee for whom you are authorized to act (the "Licensee"), and
acknowledge that the Licensee is legally bound by the Agreement, and (b) you
represent and warrant that you have the right, power, and authority to act on
behalf of and bind the Licensee. IF THE LICENSEE DOES NOT AGREE TO THE
TERMS CONTAINED IN THIS AGREEMENT, OR IF YOU DO NOT HAVE THE

RIGHT, POWER, AND AUTHORITY TO ACT ON BEHALF OF AND BIND THE
LICENSEE, DO NOT SELECT THE "I ACCEPT" BUTTON OR OTHER BUTTON OR
MECHANISM DESIGNED TO ACKNOWLEDGE ACCEPTANCE OF THE AGREEMENT,
AND DO NOT DOWNLOAD, INSTALL, ACCESS, OR OTHERWISE COPY OR USE

ALL OR ANY PORTION OF THE LICENSED SOFTWARE. RENESAS PERMITS THE v
LICENSEE TO DOWNLOAD, INSTALL, ACCESS, OR OTHERWISE COPY OR USE

R20AN0O775EJ0100 Rev.1.00
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6. Since the list of components will be updated, add the required components and click on the “Finish”

button.
E Mew Component O X
Software Component Selection
Select component from those available in list &r

Category | All ~
Function  All ~
Filter | |
Components - Short Mame Type Version *
i General PWM Timer Code Generator __15.2
£ Graphics LCD Controller Module. r_glede_nx Firmware Integr...  1.60
Group Scan Mode 512AD Code Generator 1120
8 12C Master Mode Code Generator 1120
8 12C Slave Mode Code Generator 1110
8 Interrupt Controller Code Generator 230
## Low Power Consumption Code Generator 230
# Normal Mode Timer Code Generator 1120
# Phase Counting Mode Timer Code Generator 240
EEPor‘tOutputEnable Code Generator 1110
# Ports Code Generator 241
#8 Programmable Pulse Generator Code Generator 150
1 PWM Mode Timer Code Generator 1.12.0
| £ OF for Display middleware module r_ge_display_rc Firmware Integr...  1.10 I
Real Time Clock Code Generator 1.80 ©

Show only latest version
Hide items that have duplicated functionality

Description

This software component provides configuratien for 8-Bit Timer (TMR). ~

TMR medule can be used to count external events and also be used as a multifunction timer in a
wvariety of applications, such as generation of counter reset signal, interrupt requests, and pulse output  «

Download the latest FIT drivers and middleware

Configure general settings...

@ « Back Mext = Cancel
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7. Components having dependencies with the added components are 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 an error message for the “r_sci_rx” and “r_gpio_rx” components that have not been

added and a warning message regarding the version of the “r_cmt_rx” component.

" TR IOy AN EASOA Y X

Software component configuration
(omponents g Ol
v > St
v Generx
@ rbip
v > Devens
v > Graphs
o Lgkdc
~ Tevers
& o
v g+ Mddense
v g Generc
gt qe dapley

%5 Corfigueation Problems X

1 ervoc t.rmn 0 others

Dewcrgtion
v O Dependency (2 terms)

Overvien Board Clocks System Components Pas interrug

A WORR001Y: r_ge_dapley r module needs following module But version s mamatched: ¢ ome_n[5.70)
D 08020010 ¢ ge g« D module needs followng module but not added v 3o ni3 301 o0 a3 10l
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8. Add the “r_sci_rx” and “r_gpio_rx” components that are missing.
— Click on the “Add component” icon.
— In the “New Component” dialog box that is displayed, select the following components and click on the
“Finish” button.
e “SCI Driver” (r_sci_rx)
o “GPIO Driver” (r_gpio_rx)
If the components have not been added to the list of components, click on “Download the latest FIT
drivers and middleware” and download the components from the list of available components. Since,
depending on the component, it may be included in “RX Driver Package”, download the latest version of
“RX Driver Package”.
Note that a component may not be displayed if the checkbox for “Hide items that have duplicated
functionality” is selected.

& *QE_for_Display_RX72N_Envision.scfg X

| @ MNew Component m} O
Software component configuration
Software Component Selection
Components e 2 = 2 ¢ Select component from those available in list ﬂ:r
W |
Category |All ~
|t}-‘pefilter text | =
- & Startup Function |All ~
v = Generic Filter |
& rbsp
v = Drivers Components Short Mame Type Version
v gﬁraph:c; H General PWM Timer Code Generator 1.5.2
o &'q—_m:jsc e 2 GPIO Driver r_g_pio_rx Firmware Integr...  3.10 I
P Jp— £ Graphics LCD Controller Module, r_glede_rc Firmware Integr..  1.60
vis Middleware ## Group Scan Mode 51240 Code Generator 1120
v &= Generic 3 12C Master Mode Code Generator 1120
i # 12C Slave Mode Code Generator 1.11.0
g r_ge_display_rc
T B ## Interrupt Controller Code Generator 2.3.0
H Low Power Consumption Code Generator 2.3.0
## Normal Mode Timer Code Generator 1120
EEPhase Counting Mode Timer Code Generator 2.4.0 W
< >

Show only latest version
[J Hide items that have duplicated functionality

Description

This software component provides configuration for 8-Bit Timer (TMR). ~

TMR medule can be used to count external events and also be used as a multifunction timer in a
variety of applications, such as generation of counter reset signal, interrupt requests, and pulse cutput  +

Download the latest FIT drivers and middleware

Configure general settings...

@' < Back Mext = Cancel

Overview |Board | Clocks | System | Components | Pins | Interrupts
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Update “r_cmt_rx” to the required version.

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

Components Bag

i.%‘ *0E_for_Display_RX72N_Envision.scfg

E.

Software component configuration

Property

|t;.-'pr: filter text

| w Configurations

v [= Startup
W = Generic
@ rhsp
w = Drivers
w = 1/O Ports
& r_gpio_mx
w [= Communications
& rsci_m
v = Graphics
@ rgledex
w [ Timers
v = Middleware
w [ Generic
@ r_byteq
_,r r_ge_display_rx

# CMT interrupts priority level

# Include software support for r
# Include software support forr
# Include software support for r
# Include software support forr

Change version...

# Remove

Reset to default

10.Confirm “Available versions” in the “Change Version” dialog box and click on the “Next” button.
11.Confirm the changes in the settings and click on the “Finish” button.

!E Change Version

Version Selection

Select available version

Component name: [r_cml_rx

Current version: l 5.70

Available versions: | 5.50

< Back

ﬁ Change Version O X
Setting Overview

The following settings will be added or removed

Setting Status

There are no differences

R20ANO775EJ0100 Rev.1.00
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12.When the confirmation message is displayed in the “Change Version” dialog box, click on “Yes”.

!E Change Version

Component source files will be replaced with the newer version,

rd l % Current files will be lost.
Do you want to continue?

‘Yes

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

!E Code Generating

Proceed with save and generate?

(] Always save and generate without asking?

Configuration must be saved before generating code.

s

Cancel

14.The error and warning regarding the dependencies of components have now been resolved.

{55 QF_for_Display_RX72N_Envision.scfg

Software component configuration

Components = -

es e % B

[

[

type filter text

v [= Startup
~ = Generic
& rbsp
w = Drivers
v [= /0 Ports
& r_gpio_x
+ = Communications
& rscim
~ [= Graphics
& rglede_m
v [= Timers
(“ r_cmt_r
w [= Middleware
v == Generic
@ rbyteg
& r_ge_display_nc

= B8
(C| (=
Generate Code  Generate Report
Configure @
Property Value Lol
~ B Configurations
# User stack setting 2 stacks
# User stack size 0x 1000
# Interrupt stack size 0xc400
# Heap size 0x400
# Initializes C input and output library functions Disable
# Enable user stdio charget function Use BSP charget() function
#
# Enable user stdio charput function Use BSP charput{] function
#
# Processor Mode Stay in Supervisor mode
# IDcodel OxFFFFFFFF
# IDcoded 0xFFFFFFFF
# 1D code3 OxFFFFFFFF
# IDcoded OxFFFFFFFF
# Serial programmer conection select Enabled
# ROM Cache Enable Register Enabled
# TMEF - TM Enable Flag Register 0xFFFFFFFF
# FAW - Flash Access Window Setting Register OxFFFFFFFF
# ROMCODE - ROM Code Protection Register 0 FFFFFFFF
# Select the startup bank Bank 1: FFCO0000h~FFDFFFFFh; Bank 0: FFEODOOCh-~
# Lockfunction select Use default locking (nen-RTOS)
#
#
i v

Overview Board | Clocks | System | Components Pins | Interrupts
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15.1f you have 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.

4;’-} *QE_for_Display_RXT2N_Envisien.scfg > = 0
- - i =
Pin :onﬁguratlon Generat_al Code Generate Report
Hardware Resource F B 1% 6%5 Pin Function LA ‘ o | J—‘: ‘ B i
[Type filter text | [typefilter text (= any string, 7 = any character) | [an v
Wi RSP ~ Enabled  Function Assignment Pin Number Direction Remarks "~
@ RSmz [CD.CLK 7 PB3/AT3/MTIOC2AMMTIOC 1B/ TIOCB TMRIT/POZS/T 7 80 (B) 0
v o Quad serial peripheral interfsce LCD_DATAO 7 PBO/AS/MTICSW/TIOCAI/PO24/RXD4/SMISO4/SSCL. # 87 (E) 0
@ Q5P LCD_DATAT 7 PAT/AT/TIOCB2/PO23/MISOA-B/ETOWOL/LCD_DAT. # 23 (B) 0
v ) Serial sound interface enhanced LCD_DATAZ 7 PAG/AG/MTICSV/MTCLKB/ TIOCAZ/TMCI3/PO22/POE # 89 (B) 0
@ SSIE) LCD_DATA3 7 PAS/AS/MTIOCEB/TIOCE1/PO21/GTIOCOA/RSPCKA- # 90 (B) 0
® SSIEY LCD_DATA4 7 PAL/AY/MTICSU/MICLKATIOCAT/TMRIG/PO20/TXD # 92 (B) 0
#f§ MMC host interface LCD_DATAS # PA3/A3/MTIOCOD/MTCLKD/TIOCDO/TCLKE/PO19/Rx # 84 (B) o
*ﬁ S0 host interface LCD_DATAG # PA2/AZ/MTIOCTA/PO18/GTIOCTA/RXDS/SMISOS/SS # 95 (B) 0
diblorlle dete capturc it LCD_DATAT 7 PA1/AT/MTIOCOB/MTCLKC/MTIOCTR/TIOCBO/POTT; # 96 (B) 0
Syt el sl LCD_DATAE 7 PAD/BCOS/AL/MTIOCAA/MTIOCED/TIOCADPOTE/CH # 97 (B) 0
\Q: Realtime clock LCD_DATAS # PET/D15/D7/MTIOCEA/TOCT/GTIOC3A/MISOB-B/SD 7 101 (B) 0
v b, 12-bit A/D converter LCD_DATATD 7 PE6/D14/DE/MTIOCEC/TICT/GTIOCIB/MOSIB-B/SDF # 102 (B) 0
@ S12AD0 LCD_DATAT 7 PES/DN3/DS/MTIOCAC/MTIOC2B/GTIOCOA/RSPCKB- # 106 (B) 0
oy SI12ADT LCD.DATATZ  # PE4/D12/D4/MTIOCAD/MTIOCIA/PO28/GTIOCTA/SS # 107 (B) 0
"JE ;a'bt'tlD’Aw”"mle' LCD_DATAT3 7 PE3/D11/D3/MTIOCAB/PO26/TOC3/POERZ/GTIOC2A, # 108 (B) 0
“ A'nga'lz p°n"“\:g”5::““ LCD_DATAT4 7 PE2/D10/D2/MTIOCAA/PO23/TIC3/GTIOCOB/RXDIZ/ # 108 (B) 0
&= Aneed P PPy LCD_DATATS 7 PEV/DY/D1/MTIOCAC/MTIOC3B/PO18/GTIOCTB/TXD # 110 (B) )
>3 /O Ports v [ LCD.DATAIE 7 Mot assigned 7 Not assigned  None v
< > EY >

Pin Function  Pin Number

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

16.Additionally set the components and SCI pins to suit the board to be used. (Table 4.2 to Table 4.5)

Table 4.2  Settings when the RSK RX72N is to be Used

Component or SCI Pin Iltem Value

r_ge_display_rx UART channel UART9

r_sci_rx Include software support for channel 9 Include
SCI9 Checked
RXD9/SMISO9/SSCL9 Pin Used
TXD9/SMOSI9/SSDAY9 Pin Used

SCI9 pin RXD9 Pin Number J10
TXD9 Pin Number P12

Table 4.3  Settings when the Envision RX72N is to be Used

Component or SCI Pin Iltem Value

r_qge_display_rx UART channel UART2

r_Sci_rx Include software support for channel 2 Include
SCI2 Checked
RXD2/SMISO2/SSCL2 Pin Used
TXD2/SMOSI2/SSDA2 Pin Used

SCI2 pin RXD2 Pin Number 45
TXD2 Pin Number 44
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Table 4.4  Settings when the RSK RX65N is to be Used

Component or SCI Pin Item Value
r_ge_display_rx UART channel UARTS
r_sci_rx Include software support for channel 8 Include
SCiI8 Checked
RXD8/SMISO8/SSCLS8 Pin Used
TXD8/SMOSI8/SSDAS8 Pin Used
SCI8 pin RXD8 Pin Number 59
TXD8 Pin Number 58

Table 4.5  Settings when the Envision RX65N is to be Used

Component or SCI Pin Iltem Value
r_ge_display_rx UART channel UARTS5
r_ScCi_rx Include software support for channel 5 Include
SCI5 Checked
RXD5/SMISO5/SSCL5 Pin Used
TXD5/SMOSI5/SSDAS Pin Used
SCI5 pin RXD5 Pin Number 70
TXD5 Pin Number 67
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17.Click on the “Generate Code” button F—'LI in the upper-right corner of the Smart Configurator window. The

code

is generated according to the settings.

After code generation has finished, the state indicators for the GLCDC and QE Display FIT modules are
changed to “Added”.

&) Console X

xR mB-8-=0

@ » # QE for Display

Smart Configurator Output
Me6eoee02: File generated:srci\smc genigeneral\r smc interrupt.h -
MPeeReeR2: Code generation is successful:C:\workspace\QE for Display RX72N Envision\src\smc gen
Me5eeeeel: Pin 54 is assigned to SMISO2
Meseeeeel: Pin 56 is assigned to SMOSI2
Meeeo@e0l: Code generation is started
Me4e00e01: File generated:src\smc gen\r cenfig\r sci rx config.h
Me4epeeRl: File generated:src\smc gen\r pincfg\r sci rx pinset.c
Me4800001: File generated:src\smc gen\r pincfg\r sci rx pinset.h
MP4800001: File generated:src\smc gen\general\r cg hardware setup.c
MO5e00012: File generated:src\smc gen\r pincfg\Pin.c
Me6eee02: File generated:src\smc gen\general\r smc interrupt.c
Meceoee02: Fi isr eral\r smc_interrupt.h
MGBBGGOBz:ICode generation is successfuiC:\wcrkspace\QE for Display RX72N Envision\src\smc gen
v
£3 LCD Workflow (QF) X § =08

)
)

1. Preparation 2. LCD Adjustment

@ Selecting a device

o i

@ Selecting the GUI drawing tool

1. Preparation v % Installing the LCD controller
v

@ Selecting a project

Install GLCDC and specify PIN connection

’ How to add the LCD controller l

2. LCD Adjustment -

@ Installing the LCD controller

Install Display FIT and specify PIN connection

LCD display adjustment *Install Display FIT module only if using display adjustment.

| How to add the Display FIT |
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18.Select “LCD display adjustment” in the “LCD Workflow (QE)” view.
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 the standalone version of QE which
correspond to each button and allows changing of the settings. When an evaluation board is in use,
settings do not have to be made because the default settings will be reflected.
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.

2 “Display Tuming RX (GE) < ] i=o ©3 “Displey Tuning RX (QF) X |Heois=o
Start Display Adjustment Start Display Adjustment
P —— Maker/Type : [Esstising Model Name/Size : [ER-TFT043-3
Wock image [TCONECD Seting| Timing Adjustment | Graphic Laye Sting Image Qualy Adjusiment Block Image | TCONVLCD Setting [ Trming Adstrmer]| Graphic Loyer Seting  Image uaity Adjstment|
Panel Driver Sigral (TCON] Outpat Selection Timing Adjustment
Vo (KON~ [LowActie - PLL CircuitFrequency [MHz]: [240.000000] Panel Clock Frequency[MHz] Auto Adjustment
Hone: [TCONZ | [Low Active - e
0E (oM ~|[HighAdive - wall 2] 1
LCD Setting | _\_t
LED Gutput Format: T6bie (SLCDC_DUT FORMAT.168ITS RGESSS) = | v |
Timing of Quiput Deta: | Rising (GLCDC_SIGNAL SYNC_EDGE RISING) o
Background Color: 0x00[000000
Ba-endian of Gutput Data: | Little Endian (GLCDC_ENDIAN_LITILE) ~ b
Pixel Ord of Gutpur Datx: |RGE (GLCDC_COLOR ORDER RGS)
LCD Backlight Centrol
nabie Control
Port Number. PORTG | Bit Posiion: BIT7 | High Active
LCD Rese Cante wofe B w5 F] e z]  we[s 5] weE g
i Enate Control
Value | Typical | Diference
Port Number [PORTE | Bit Posiion: BT3 | High Active ] = L =
Horizontl Frequency [kHz] 171 71 00 v
& “Diplay Tuning X (QE) < a] g =0
2 i L
2.£.CD Adjustment Start Display Adjustment
~ . B - ke Type: Eastfising Model Hame/Size | EA-TFI43-3
LCD display adjfistment
v ) TCON/LED Setting | Taming Adjustment [Graphic Leyer Sefting Image Gusity Adjustment
Adjust on the board to display on the LCD ==
Adjustment for display on LCD: |
| Hag
| it
| TCON/LCD setting | I
I Timing adjustment Wit o Imaga Da
Select Using Geaphic Layer: Graphic Layer2 -
. 5 Graphic Layes1 Settn
I Graphic layer setting et
Height of image Date: :
Wéidth of Image Data: [0 3]
. Display Start Position(s-condinate):
Adjust image quality/color piey Siart ot e
Display 13t Position(y-coodinate)
» N Start Acddvess of Frame Buffer:
Image quality adjustment
Output Data Format LEDC 1N FORMAT_32BITS ARGE
Graphic Layes? Setting w
—_— )
Q*D\splayTumng RX(QE) | U (o] g (m}
~

Start Display Adjustment

Maker/Type: |EastRising Model Name/Size: ER-TFTD43-3

Block Image | TCOM/LCD Setting | Timing Adjustment | Graphic Layer Setting | Image Quality Adjustment
Calibration Route Setting
Brightness Calibration Route Setting
Contrast

Gamma correction
Dither process

Quick setting: || Brightness, Contrast -> Gamma

Custom: FRONTGAM
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19.1n the standalone version of QE, a value has to be entered in “PLL Circuit Frequency [MHz]” on the
“Timing Adjustment” tabbed page, according to the setting on the “Clocks” tabbed page of the Smart
Configurator. Also, select the value of “Panel Clock Frequency [MHz]” following the prompt.

2

Q*DisplayTuningRX(QE) X | ﬂ ~«O 2 = 8
~

Start Display Adjustment

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

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

Timing Adjustment

PLL Circuit Frequency [MHz]: | 240.000000 §Panel Clock Frequency[MHz] : | 10.000000 - | Auto Adjustment

HTP

VPW _._|—|_._
S

ol B | w1
v

VOoP i

|

|

VER E

T

|

HOP

pr HBP HOP[120 %] Heefis 2] HTP[5es -]

Value Typical Difference
Refresh Rate [Hz] 59.5 59.5 0.0
Herizontal Frequency [kHz] 171 171 0.0 v
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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 4.6 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 4.7 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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20.Click on “Timing adjustment”.
21.The “Display Tuning RX (QE)” view of the standalone version of QE opens. If a value has an error, an
error mark ¥ is displayed. Modify the value so this error mark disappears.

& “Display Tuning RX (QE) X Me oo § =0
Start Display Adjustment u
Maker/Type: | Eestising ~| Model Nme/Size : | ER-TFT0M3-3 -

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

. PLL Circuit Frequency [MHzl: [240.000000] Panel Clock FrequencylMHz] : 2000000+ Auto Adjustment
A~ . . L
q LCD display adjustment
v

>

Adjust on the board to display on the LCD

Adjustment for display on LCD

| TCON/LCD setting ]

Il Timing adjustment l

[ Graphic layer seting ]

e |

Adjust image quality/color: Hew |1 2 HEP(39 | HOP|e0 HFR[5 1= HIP[525

| Image quality adjustment ] Value Typical | Difference
Refresh Rate [Hz] 595 595 00
Horizontal Frequency [kHz] 1 171 00 v

22.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.

&3 *Display Tuning RX (QF) X Mu«|pjoO § =0

~

Start Display Adjustment| w

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

&3 *Display Tuning RX (QE) X e« | RN = =
Start Display Adjustment &
Maker/Type: EastRising ~ flodel Name/Size : | ER-TFTO43-3 s

Block Image | TCOMN/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[t =
—1
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23.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.

Re«| oo g =0

~

&3 *Display Tuning RX (QE) X

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
Timing Adjustment

PLL Circuit Frequency [MHz]: | 240.000000 | Panel Clock Frequency[MHz] : | 10.000000 v Auto Adjustment

VBP|7 S

VTP
NG
Rl — . ...
HeW 1 HP[s2s ]
Value Typical | Difference
171 19
Typical | Difference
Refresh Rate [Hz] g 66
Horizontal Frequency [kHz] — 171 19
= 5 I Out of range error.
Mol Jypical S| Diftérence Min 1 385 to Max 18.181818181818183 I
Refrech Rote [Hz 8.1 595 56
Horizontal Frequency [kHz] 19.0 171 19

Increase each parameter.
Incrementing HPW, HBP, and HFP, Refresh rate approaches b
incrementing VPW, VBP, and VFP, Refresh rate approaches b

0.13 [Hz] in the typical.
Hz] in the typical.

onsole X
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24.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) | O 2 =8
Start Display Adjustment

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

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

Timing Adjustment

PLL Circuit Frequency [MHz]: | 240.000000 | Panel Clock Frequency[MHz] : |1D.DDDDDD V| I Auto i\c\ju:tmentl

: wre !
was | —
SN e e
v
i
VDR i wTP
] B |
w7 | e e O RS
EHF'WE HEP | HOR | HFP ;
b | i
HPW[3s  [Z] Hers £ HOP [0 3| HFP[36 2] CEEE
Value Typical Difference
Refresh Rate [Hz] 59.5 59.5 0.0
Horizontal Frequency [kHz] 171 17 0.0
v
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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.

25.Click on the “Start Display Adjustment” button to open the “Connection setting” dialog box.
26.Click on the “Generate GLCDC Parameter File” button to output the settings that have been made so far.

2 *Display Tuning RX (QF) B | nl @O 8 = B

Ll

Start Display Adjustment

Maker/Type :\ EastRising ~ | Model Name/5ize : | ER-TFT043-3 ~

Block Image MN/LCD Setting | Timing Adjustment | Graphic Layer Setting | Image Cuality Adjustment
Timing Ad Connection setting X
PLL Circu

Ganerate GLCDC parameter and show sample code

Befyre starting adjustment, display image to LCD. Please cutput the GLCDC parameter file and call the sample code
in main(} function. Then build and execute the project in the IDE.

VPWE I Generate GLCDC Parameter FiIeID Select folder

Show Sample Code

VBP E Connection setting

Baud rate |115200 w

VDP@ COM port | Auto ~

VEP E

VTP |287]

Start adjustment Cancel

HPW[ss 2] Hep[ss 2] HOPfizo 2] P[] HTP[ses 2|
Value Typical Difference
Refresh Rate [Hz] 59.5 50.5 0.0
Horizontal Frequency [kHz] 17.1 171 0.0
v
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27.Click on the “Show Sample Code” button and implement the programs used to display the window for
adjusting the LCD in the main() function.

Generate GLCDC parame

&3 Show sample code

Before starting adjustme: Launch IDE tool and open the target project. Then, perform the following operations.
in the main() function. Tt * Configure the Compiler Settings below.

Generate GLCDC Param _

’ I Show Samgle Code* I m—
14

Connection setting

Baud rate |115200 [

COM port  Auto

a process to call the main loop in the main() function.

- Add QE_DISPLAY_CONFIGURATION to "Define Preprocessor Symbol (-D)" option or similar one.
Add a path of the folder where you output the files to “Include Directories (-I)" option or similar one.

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

* NOTE: THIS IS A TYPICAL EXAMPLE

#include "r_smc_entry.h"
#include “r_ge_display_rx_if.h"
#include "r_glcde_nx_if.h"

/-
* Initialize a first time interrupt flag

* Unintended specified line notification from graphic 2 and

* graphic 1, 2 underflow is detected only

* for first time after release GLCDC software reset.

* This variable is a flag to skip the first time interrupt processing.
* Refer to Graphic LCD Controller (GLCDC) section of

* User's Manual: Hardware for details.

7

bool first_interrupt_flag = false;

void main(void)

qe_display_err_t ret;

Copyjo the clipboard

© QF _for_Display_RX72N_Envision - AR Embedded Workbench IDE - RX 5.10.1 — u] X
File Edit View Project Simulator Tools Window Help {
N = B0 DC Q> sl
Workspate v 2 X f mainc® x -
Debug ~ fuo
=]
Files & *This sample program display the GUI on the LCD.
B ®QE._for_Display_R... v *Pleose odd this sanple code in the main() function.
"
{2 M Renesas AP * NOTE: THIS IS A TYPICAL EXAMPLE
— B buildinfo.ipcf L ’
Blwaine | |
#include "r_smc_entry.h”
#include "r_qe_display_rx_if.h"
#include "r_glcdc_rx_if.h"
B =
*® Initialize a first time interrupt flag
* Unintended specified Line notification from graphic 2 and
* graphic 1, 2 underflow is detected only
* for first time after release GLCDC software reset.
* This variable is a flag to skip the first time interrupt processing.
* Refer to Graphic LCD Controller (6LEDC) section of
* User's Manual: Hardware for details.
L o+
bool first_interrupt flag = false;
void main(void)
B {
qe_display_err_t ret;
= /* hhen using DMAC/DTC with uart, initialize the DMAC/DTC
* before using the R_QE_Display_Open function.=/
//R_DMACA_Init(); or R_DTC_Open();
ret = R_QE_DISPLAY_Open();
if(ret 1= QE_DISPLAY_SUCCESS)
=
while(1)
=
/* Check GLCDC and SCI setting */
H
H
QE_for_Display_RX72N_Envision
Ready Ln 66, Col 2 system CAP NUM OVR BEE=
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28.Add the following files to the workspace of the project as the target files for building. Also, add the paths
to these files to “Project” -> “Options” -> “C/C++ Compiler” -> “Preprocessor” -> “Additional include

directories” of the EWRX.
— r_led_timing.h
— r_image_config.h

29.Add the following definition to “Project” -> “Options” -> “C/C++ Compiler” -> “Preprocessor” -> “Defined

symbols” of the EWRX.

— QE_DISPLAY_CONFIGURATION

File Edit View Project Simulator Tools Window Help
EE SN &) = —
MRS = G D C - K Q0 8 e QS [ .‘=°';
LLElopEi ¥ & X | mainc 3 Options for node "QF_for_Display_RX72N_Envision” X
Debug w
Vais
Files - *Thil u
. ategary: .
=K JQE_for_Display RX72N..| ¥ | TPLd il Factory Settings
|_E_| H Renesas AP iy General Options O Multi-file Compilation
| I—EI M sro swps | Static Analysis Digcard Unused Publics
I = SmC_ en = Runtime ChECklng Languags 1 Languags 2 Code Optimizations Cutput
| B I’_: mda?_e__cnnglg.h #ing C/C++ Compiler List Freproce ssar Diagnostics Encodings Extra Options
r_led_timing. #ing Assembler
l— @ buildin a.p Qutput Converter Clgnare standard include directaries
main.c = #]’;f Custom Build Additional include directaries: (one per line)
/3 Linker §PROJ DIR§¥arc¥smo gen ¥ =i .
#ing §PROJ DR ¥sro¥smo gen¥r_qe_display.rxdsrc
Build Actions $PROJDIRY¥sro¥sme pen¥r _scir¥src
= 1EErL L DIET g Een¥r byteq¥sre
void | Debugger v
{ E1/E20 FPreinclude file:
L E2 |
E2Lite / EZ-CUBE2 Defined symbols: (one per line)
Iink DEDISPLAY.COMFIGURATIO O Preprocessor cutput to file
- Simulator Preserve comments
Generate #line directives
Carcs

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

31.Make the settings for the debugger and execute the project with reference to section 4.6, Connecting a
Debugger and Executing the Program. A demonstration image is displayed on the display.

Demonstration image
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32.Make the following settings in the “Connection setting” dialog box and click on “Start adjustment”.
— Baud rate: 115200
— COM port: Auto

B3 Connection setting *

Generate GLCD'C parameter and show sample code

Before starting adjustment, display image to LCD. Please output the GLCDC parameter file and call the sample code
in the main() function. Then build and execute the project in the IDE.

I Generate GLCDC Parameter Filel [ Select folder

Show Sample Code

Connection setting

Baud rate | 115200 w

COM port | Auto ~

Start adjustment Cancel

33.When the board is connected to the device and adjustment of the display is started, the “Start Display
Adjustment” button is replaced by the “Finish Display Adjustment” button.

3 "Display Tuning RX (QF) X B4 e | ] g =8
Finish Display Adjustment Please tune the display. Do not restart of reset the program. .
Maker/Type :  EastRising Medel Name/Size: |ER-TFT043-2

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

GLCDC

Brightness '
Video timing
generating % Contrast '

Graphic Layer Gamma correction
Dither process

TCON/LCD Setting

A

Display

= Console SRR ME-m-= O
QE for Display
[Info]Connect to the board. ~

[Info]search for the COM port to connect to the board, please wait a moment.
[Info]Successfully obtained the COM port that can be connected to the board.
[Info]successfully connected to the board.

[Info]COM port: COMA, Baud rate: 115200

[Info]Confirm the maximum data size that can be transferred at a time.
[Info]successfully obtained the maximum transferable data size.
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“Brightness” from the menu to the left.

34.Select the “Image Quality Adjustment” tabbed page in the “Display Tuning RX (QE)” view, then select

2 *Display Tuning RX (QE) |

Finish Display Adjustment

Bw| oo g =8

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

Maker/Type: EastRising

Ll

e

Model Name/Size: ER-TFTO43-3

Contrast
Gamma correction
Dither process

Block Image | TCON/LCD Setting |T|mir|g Adjustment | Graphic Layer Settingl Image Cuality Adjustment!

0

1023
Quick Setting: | 512 B
Custom: BRTG[9:0] (Green)
BRTB[2:0] (Blug) [512 B
BRTR[S:0] (Red)  [512 H

35.Modify the value for the gauge of “Quick Setting” or the values of “Custom” and click on the “Set the

Register” icon (Q)_

The values are set in the registers and can be confirmed on the display of the connected board.

3 *Display Tuning RX (QF) X |

Repeat modification of the values and settings of the registers until the display is as expected.

Finish Display Adjustment

Maker/Type: |EastRising

Calibration Route Settin

|Brigl H_
Contrast

Gamma correction
Dither process

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

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

EPCER

e

Model Name/Size: ER-TFT043-3

1023
Quick Setting : | 512 E
Custom: BRTG[9:0] (Green)
BRTB[2:0] (Blue) |512 B
BRTR[2:0] (Red)  |512 B
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36.After you have finished adjusting the values, click on the “Finish Display Adjustment” button.

Q*DisplayTuning RX (QE) B4 «| U (v g =0
Finish Display Adjustment Please tune the display. Do not restart or reset the program. -
Maker/Type: |EastRising Model Name/Size : |ER-TFT043-3
37.The board is disconnected from the device and the “Start Display Adjustment” button is restored to
replace the “Finish Display Adjustment” button.
The message “Tuning finished.” appears in the console of QE for Display.
£3 *Display Tuning RX (QE) X M« oD 3 = 0|
-~
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

o
T

&) Console X R
QE for Display

LA Ujri €paI € TUl UASpAGy GUjJuS eI,

[Info]Connect to the board.

[Info]Search for the COM port to connect to the board, please wait a moment.

[Info]Successfully cbtained the COM port that can be connected te the board.

[Info]Successfully connected to the board.

[Info]COM port: COM4, Baud rate: 115200

[Info]Confirm the maximum data size that can be transferred at a time.

[Info]Successfully obtained the maximum transferable data size.

board.
Info]Tuning finished. v

Y| B2~ = 0O

E

38.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.

2. LCD Adjustment

F{ LCD display adjustment

Adjust on the board to display on the LCD

=

€D
TCON/LCD setting
Timing adjustment
Graphic layer setting

Adjust image quality/color

Adjustment for display on

2 Console % s E|*B--=0
O for Display

— [ inTo successtully connected to the Board.

Image quality adjustment [Info]COM port: COM2, Baud rate: 115208

[Info)Confirm the maximum data size that can be transferred at a time.
[Info]Successfully obtained the maximum transferable data size.
[Infoloisconnect from the board.

Cpaenr oo oo o

Generate file

!

{Info)Succeeded to create the file.
(1) Ci\workspace\QE_for_Display_RX72M_Envision\srcir_led_timing.h

Select foldes (2) C:\workspace\QE_for_Display_RX72M_Envision\src\r_image_config.h
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4.4.3 Adjusting the LCD (with Use of the Drawing Tool)
Create a GUI by using the drawing tool and use it to adjust the LCD.

1. Installation status of the LCD controller
— Select “Installing the LCD controller” in the “LCD Workflow (QE)” view.
— If the GLCDC or QE Display FIT module is not installed, the following error message will be displayed.

3 OF for Display Standalone
File Window Help

[©27LCD Workflow (@) X | § =0
@ » ™ QE for Display
® 1. Preparation 2. LCD Adjustment
1. Preparation - @ Installing the LCD controller

I i i
© Selecting a project

@ Selecting a device Install GLCDC and specify PIN connection.

@ Selecting a LCD I @ Not added I
- =

(7) Selecting the GUI drawing tool [ How to add the LCD controller |

2. LCD Adjustment -

Eetalrphe B ey Install Display FIT and specify PIN connection.

Installing the GUI drawing tool driver *Install Display FIT module only if using display adjustment

Setting of GUI drawing tool I @ Not added I
Generate GUI

[ How to add the Display FIT |

LCD display adjustment

2. Install the GLCDC and QE Display FIT modules by using the Smart Configurator.
For the installation procedure, refer to steps 2 to 17 in section 4.4.2, Adjusting the LCD (without the
Drawing Tool).
Note: If you are only creating and displaying a GUI without adjusting the display, you need not install the
QE Display FIT module.
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The GLCDC and QE Display FIT modules are installed (only the GLCDC FIT module is installed when the
display is not to be adjusted).

3. Installation status of the GUI drawing tool
— Select “Installing the GUI drawing tool driver” in the “LCD Workflow (QE)” view.
— If the drawing tool is not installed, the following error message will be displayed.

2 *LCD Workflow (QE) 8 =0
\E\ » ™ QE for Display
©)] 1. Preparation 2.LCD Adjustment
1. Preparation h g Installing the GUI drawing tool driver

4

() Selecting a project
\Z/

2 i i
© Selecting a device

Install GUT drawing tool driver.

@ Selecting a LCD I ® Mot added I

() Selecting the GUI drawing tool

NS l How to add the GUI drawing tool driver ]

2. LCD Adjustment -
@ Installing the LCD controller

Installing the GUI drawing tool driver I Install the GUI drawing tool driver
Setting of GUI drawing tool Add a GUI drawing tool driver to your project.

Depending on the GUI drawing tool you use, follow the instructions provided
in the guide that appears when you click the "How to add the GUI drawing
tool driver" button.

Generate GUI

LCD display adjustment

4. Select the “Components” tab of the Smart Configurator and click on the “Add component” icon.
5. In the “New Component” dialog box, select “Graphic Library with Graphical User Interface (r_emwin_rx)”
(version 6.34.9.1.20 or a later version) and click on the “Finish” button.
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[ Configurator I8 New Component o x
File Window Help
ml=] Software Component Selection
iél} QE _for_Display_RX72N_Envision scfg Select component from those available in list ijj‘
Software component configuration
Category |All ~
Components B e B - Function |All ~
= Fiter |
C
type filter text \ Components Short Name Type Version ~
v (= Startup £ Byte-based circular buffer library. 1 byteq Firmware Integr...  2.10
¥ = Genenc 8 Clock Frequency Accuracy Measuremen... Code Generator 1110
_f rbsp 3 CMT driver r_emt_mx Firmware Integr... ~ 5.70
v & Drivers BCompara Match Timer Code Generator 230
v & V/OPorts # Complementary PWM Made Timer Code Generator 1110
IZ:C fusiipiedil # Continuous Scan Mode 512AD Code Generator 1130
viE pmmemetons 8 CRC Calculator Code Generator 1110
- B(Eira;h\(_s 8 D/A Converter Code Generator 1110
.’ r_glede_mx # Data Operation Circuit Code Generator 1110
v Timers ## Data Transfer Cantraller Code Generator ~ 1.11.0
& remt # Dead-time Compensation Counter Code Generator 1,110
+ = Middleware # DMA Controller Code Generator 180
v (= Generic £ DMAC driver r_dmaca_rx Firmware Integr...  3.30
.» r_byteq it Drawing 2D engine driver for RX MCUs r_drw2d_nc Firmware Integr... 112
@ rge_display_n ## Event Link Controller Code Generator 191
Eﬁenaral PWM Timer Code Generator 1.5.2
—
4 Graphic Library with Graphical User Inter... r_emwin_nx Firmware Integr..  6.34.q.. w
[<]Show only latest version
Hide items that have duplicated functionality
Description
Dependency : r_cmt_nx version(s) 5.70 ~
Dependency : r_gpio_nx version(s) 5.10
emWin is designed to previde an efficient, processer- and display controller-independent graphical user interface for any application that operates with a graphical
display. It is compatible with single-task and multitask environments, with a proprietary operating system or with any commercial RTOS. emWin is shipped as C w
Download the latest FIT drivers and middleware
Configure general settings...
Overview | Board | Clocks | Syste Interrupf < Back Next > Cancel
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6. If the drawing tool is not displayed in the list of components in the “New Component” dialog box, click on
“Download the latest FIT drivers and middleware” and download the latest version of “RX Driver
Package”.

[ ] O x

FIT Module Download

L
Select the FIT modules for download I ? - 5 I

Title Document ...  Rew. lssue date ~ | Select All
RX Family RX Driver Package Ver.1.43  ROTANTAT0..  Rew1.43  2024-10-° Deselect All
[] RxXFamily RX Driver Package Ver.1.44  ROTANT446.. Rev.144  2024-08-(
[0 RX Family R¥ Driver Package Ver.1.42  ROTANT163.. Rev.1.42  2024-01-;
[] R Family R¥ Driver Package Ver.1.41  ROTANES07.. Rew141  2023-08-
[J R Family RX Driver Package Ver.1.33  ROTANGG05... Rev.1.39  2023-05-:
[ Rx Family R¥ Driver Package Ver.1.37  ROTANG721.. Rew.1.37  2023-01-:
[]  Rx Family R¥ Driver Package Ver.1.36  ROTANG515..  Rew.1.36  2022-07-:
[] R Family RX Driver Package Ver.1.40  ROTANGODG... Rew.1.40 2022-06-
[J RX Family R¥ Driver Package Ver.1.34  ROTAMNG323.. Rew1.34 2022-04- %
< >
Filtered:

Show RX Driver Package only

Maodule Folder Path:

| C:\Usersha30983%0\ eclipse\com.renesas.sme.rcp.product_downlead\FITModules | Browse...

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.
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8. When the “r_emwin_rx” component is added, an error occurs in the heap size used by the drawing tool.

Since the heap size must be at least 0x4000, enter the value 0x4000 here.

45 “QE for Display_RX72N_Envisionscfg X =g
Software component configuration % =]
Generate Code  Generate Report
Components 23 =] [ 3% ~ Configure @
bl Property Value "
[type flter text | |~ @ Configurstions
v = Startup # User stack setting 2 stacks
v B Generic # User stack size 0x1000
D Q00
v (= Drivers Iﬂ'!"ﬂrﬂ"# enplee € D00 ||
v = DMA itializes C INpUE and OUTRUE Ibrary TUNctions. Drestle
& rdmace_r # Enable user stdio charget function Use BSP charget() function
v (= /O Ports #
& rgpionx # Enable user stdio charput function Use BSP charput() function
~ (= Communications #
& rsciiic # Processor Mode Stay in Supervisor mode
& s # IDcode 1 OxFFFFFFFF
~ (= Graphics # 1D code2 OxFFFFFFFF
& rdwd # 1D code 3 OxFFFFFFFF
& rglede # IDcoded OxFFFFFFFF
v G Timers # Serial programmer conection select Enabled
& remtn # ROM Cache Enable Register Enabled
v (= Middieware # TMEF - TM Enable Flag Register DxFFFFFFFF
v (= Generic # FAW - Flash Access Window Setting Register DxFFFFFFFF
& rbyteq # ROMCODE - ROM Code Protection Register DxFFFFFFFF
@ r_qe_display_rx # Select the startup bank Bank 1: FFCODD0Dh~FFDFFFFFh; Bank 0: FFECO00Ch~
v G Graphics # Lockfunction select Use default locking (non-RTOS)
& remwin_x #
#
#
#
#
# Enable user warm start callback (PRE) Unused v
Macro definition: BSP_CFG_HEAP_BYTES
Heap size
NOTE: This setting is available only when using CCRX and GNUC.

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

B Console
Smart Configurator Output
[ : Code generation is started

: alaworkspace\QE for Display RX72N Envision\src\smc gen
o4 Value muSt be more than Gx4ceo
£04820001: Value must be more than Bx4080

9. Make the following settings for the “r_emwin_rx” component.

Table 4.8  Settings of the “r_emwin_rx” Component

Item Value

LCD_Interface LCD_IF_GLCDC

Use Touch function Checked

Touch interface TOUCH_IF_SCI_IIC
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10.Additionally set the components and SCI pins to suit the board to be used. The IIC is used by touch
facilities of emWin (see step 9). (Table 4.9 to Table 4.12)

Table 4.9  Settings when the RSK RX72N is to be Used

Component or SCI Pin Iltem Value

r_sci_iic_rx MCU supported channels for CH11 Supported
SCI11 Checked
SSCL11 Pin Checked
SSDA11 Pin Checked

SCI11 pin SSCL11 Pin Number E8
SSDA11 Pin Number G8

Table 4.10  Settings when the

Envision RX72N is to be Used

Component or SCI Pin Item Value

r_sci_iic_rx MCU supported channels for CH6 Supported
SCI6 Checked
SSCL6 Pin Checked
SSDAG6 Pin Checked

SCI6 pin SSCL6 Pin Number 26
SSDAG6 Pin Number 27

Table 4.11  Settings when the

RSK RX65N is to be Used

Component or SCI Pin Iltem Value

r_sci_iic_rx MCU supported channels for CH7 Supported
SCI7 Checked
SSCL7 Pin Checked
SSDAY Pin Checked

SCI7 pin SSCL7 Pin Number 160
SSDA7Y Pin Number 163

Table 4.12  Settings when the

Envision RX65N is to be Used

Component or SCI Pin Item Value
r_sci_iic_rx MCU supported channels for CH6 Supported
SCI6 Checked
SSCL6 Pin Checked
SSDAG6 Pin Checked
SCI6 pin SSCL6 Pin Number 7
SSDAG6 Pin Number 8
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11.When a board is selected in the creation of a project, setting the [IC 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.

3¢ *0E _for_Display_RX72N_Envisionscfg 3

Pin configuration

= 8

| S]]
Generate Code  Generate Report

Hardware Resource =) |% &% PinFunction N TR
[Type filter taxt | [typefilter text = any string, ? = any character) | an -
o TMES 2 Enabled  Function Assignment Pin Number Direction  Remarks Comments

v {4, Compare match timer W 0 cmse # Mot assigned 7 Motassigned Mone

" Emﬁ? [0  RTse# # Mot assigned # Notassigned None

- w— 0 RxDs # Mot assigned # Notassigned Mone

v offl Serial communications interface | O s # Mot assignad ¥ ot asigred | Nome

b [0 sMmisos # Not assigned # MNotassigned None

i O  smosis # Mot sssigned # Notassigned  HNone

& saz 5 B B

: zgj SSCLE # P33/EDREQ1/MTIOCOD/TIOCDO/TMRI3/PO11/POESE # 26 10

T s 55086 s p32/MTIOCOC/TIOCCHTMOYPO1YRICICYRICOUT # 27 10

- O ™o # Mot assigned 7 Notassigned  None

& sCE

W sa7

W SCiE

W sCi

W SCID

W SCIT

W SCI2
~ #f 12C bus interface

W RICO

W RICT

W RIC2
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12.Click on the “Generate Code” button % in the upper-right corner of the Smart Configurator window. The
code is generated according to the settings.

13.In the “Code Generating” dialog box, set the data endian and click on the “OK” button.
The code is generated according to the settings.

After code generation has finished, the state indicator for the drawing tool is changed to “Added”.

FG Code Generating *

The generated component requires information on the following:

Data endian:

Instruction set architecture: | RXv3

o ]

& Console x RpER ME-m-=0
Smart Configurator Output

1164600001 : iic rx\src\r sci dic rx private.h ~
Ma4oee0el: ii \targets\rx72n\r sci iic rx72n.c

Me4peaeel:

c\targets\rx72n\r sci iic rx72n private.h

Me5600012:
MO6E800a2
MoBeERRa2

Ead QF for Display Standalone
File Window Help

£3 *LCD Workflow (QE) g =

@ » @ QE for Display

P

() 1. Preparation 1, LCD Adjustment

. ~
1. Preparation v 9 Installing the GUI drawing tool driver

J

fj Selecting a project

.'(g

. . Install GUI drawing tool driver.
Selecting a device =

Selecting a LCD @ Added

Selecting the GUI drawing tool

ONONC]

l How to add the GUI drawing tool driver ]

2. LCD Adjustment -
@ Installing the LCD controller

@. Installing the GUI drawing tool driver I Install the GUI drawing tool driver

Setting of GUI drawing tool Add a GUI drawing tool driver to vour project.

G te GUI Depending on the GUI drawing tool you use, follow the instructions provided
enerate in the guide that appears when you click the "How to add the GUI drawing
LCD display adjustment tool driver” button.
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14.Select “Setting of GUI drawing tool” in the “LCD Workflow (QE)” view.
15.Select “Info setting” and make the settings for the drawing tool in the dialog box that is displayed.
When an evaluation board is used, settings do not have to be made because the default settings will be

reflected.
&2 *LCD Workflow (QE) X i = O
\E\ » ™ QE for Display
(@) 1. Preparation 1, LCD Adjustment

1. Preparation
—~ . .
© Selecting a project

) i i
© Selecting a device

—~ .
© Selecting a LCD

@ Selecting the GUI drawing tool

=

J

I 2. LCD Adjustment

@ Installing the LCD controller

@ Installing the GUI drawing tool driver
I Setting of GUI drawing tool

Generate GUI

LCD display adjustment

Setting of GUI drawing tool

Configure settings to vse GUI drawing tool.

Setting of GUI drawing tool :

I Info setting II

l / Generate file ]

I Configure GUJ drawing tool settings

Configure emWjn and Aeropoint GUI settings.

O

Select folder

B3 emWin setting

Board settings

RXT2ZMN_ENVISION_KIT

Board
LCD width 480
LCD height 272
2 ‘ ORIENTATION_O | | ORIENTATION_CW |
LCD settings
LCD rotation ORIENTATION_O W
Color depth per pixel 16bits ~ A >
Pin settings
LCD reset pin Port: B Bit: 3
LCD backlight pin Port: 6 Bit: 7
LCD touch IC reset pin Port: |6  ~ Bit & V <
Memory settings
Address of frame buffer 1 (000800000
Address of frame buffer 2 (00840000 ‘ | ORIENTATION_180 l | ORIENTATION_CCW l
Maximum memary size used in GUI |E1920 ‘
Touch settings
Touch function Use v
Touch connection interface SCIIc -
[LCD rotation]
e e e i |5 D ‘ Set the display orientation of the LCD.
Slave address of touch panel |Dx33 ‘
Multi-touch function Not Use ~
Maximum number of touch panel points |WC' = ‘
DRW2D setting
DRW2D Use ~
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16. After completing making the settings, 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.

& "LCD Workflow (QE) X

\E‘ ®= QE for Display

1. Preparation

2. LCD Adjustment

. A~ -
1. Preparation - B Setting of GUI drawing tool

@ Selecting a project

. . Configure settings to use GUI drawing tool
® Selecting a device

(/) Selecting a LCD Setting of GUI drawing tool :
) Selecting the GUI drawing tool

I Info setting ]
2. LCD Adjustment

@ Installing the LCD controller

l Generate file I
@ Installing the GUI drawing tool driver

[0 Select folder
I Setting of GUI drawing tool

Generate GUI

LCD display adjustment

I Configure GUI drawing tgbl settings

Configure emWin and Aeropoint GUI settings

2 Console X
QE for Displa

[Info]Succeeded to create the file.

A
1) C:\workspace\QE for Display RX72N Envision\src\r lcd timing.h
T\WOrkspace\Qt_tor_Display_| n = x
[Info]Succeeded to create the file.

(1) C:\workspace\QE_for_Display_RX72N_Envision\src\qe_emwin_config.h

17.Select “Generate GUI” in the “LCD Workflow (QE)” view.

18. After clicking on “Installation of GUI drawing tools”, click on the “Installing AppWizard” button to install
AppWizard by following the instructions of the AppWizard setup wizard that is displayed.
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& *LCD Workflow (QE) X § =B

|| > ™= QE for Display

L. Preparation 2.LCD Adjustment

1. Preparation - »%] Generate GUI q

) i i
() Selecting a project

() Selecting a device Generate GUI to display on LCD.

() Selecting a LCD I Installation of GUI drawing tools I

>\

() Selecting the GUI drawing tool

2. LCD Adjustment w

() Installing the LCD controller

@ AppWizard settings

() Installing the GUI drawing tool driver
-/ (® AppWizard s not instyffed

) Setting of GUI drawing tool r

NS GU 2 C:\Program Files (x86)\SEGGER\AppWizard_V140f_634g\bin

I Generate GUI

fowing button to install AppWizard if you have not installed it already.

eady installed AppWizard, specify the path to where it has been installed.

LCD display adjustment =
[insalling App Wizard]

emWin Welcome to AppWizard_V140f 634g o ke
Setup

Setup will guide you through the instalation of
AppWizard_V140f_634g.

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

Click Next to continue.

Vemeees
SEGGER

Next > Cancel

19. 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.

Bl AppWizar

@ AppWizard is installed

AppWizard installation folder: C:\Program Files (x86)\SEGGER\AppWizard_V140f_634g\bin

If AppWizard is not 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

R20ANO775EJ0100 Rev.1.00

Page 52 of 96
Apr.15.25 RENESAS




RX Family

Guide to Using the Standalone Version of QE for Display [RX] with IAR EWRX

20.Select “Start GUI drawing tool” to start AppWizard.

=
v/

Generate GUI to display on LCD

Generate GUI

| Installation of GUI drawing tools |

Start GUI drawing tool I

>

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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21.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).

| Ii-l = | Chworkspace\QF_for_Display_RX72N_Envision\aw

Home Share View
4 cut x 7 Mew item = \/} open -~ [HH selectan
—i w-] Copy path —T_'| Easy access = Edit Select none
Pin to Quick Copy Paste Move Copy Delete Rename Mew Properties
access |#| Paste shortcut ta ta - folder - £ History DDImrert selection
Clipboard Organize MNew Open Select
- v P « workspacel » QE_for_Display_RX72N_Envision » aw I v @ Search aw
» Mame Date modified Type Size
#*
4 Resource 1/6/2025 2:25 PM File folder
Simulation 1/6/2025 2:15 PM File folder
£ Source 25 2:33 PM File folder
|| aw.AppWizard 25 2:33 PM APPWIZARD File JKB
|

22.In 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 V1.40f_6.34g - aw

File Edit IProject IResource Help

Edit Opticns
Play
Start Simulation
Start Spy

Switch Edit Multiedit

Open containing folder F8
Copy path to clipboard

Window

Selected BSP: None Select BSP

Colof me and dis
480
272

QRCode

16 Bit, GUICC.

Animations
Minimum time per frame:

ller support:

pt
Script to be executed after export:
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23.Create a GUI with AppWizard.
Start by adding a screen. Clicking on the “Screen” button adds the screen of “ID_SCREEN_00". Multiple
screens can be set and this allows switching between their displays.

g - em
ject  Resource  Help

A b ==e ()
Tes Slider

imag x

24.After that, add an image. Clicking on the “Image” button adds the image of “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.

V1A B 3G - " 8 x
ject _Resource Help

A2 Abc ==r ()
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25.To change the image, click on “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”.

Properties

@ || Id ID_IMAGE_00

Select image for mode <>

Width Height Stock Prj.  Ref Format A Import to
project

ANALOG_Image_BeigeTile_465x449.png 265 443 @ - Cleanup |

ANALOG_Image_BeigeTile_506x513.png

ANALOG_Image_BeigeTile_505x444 png 42 - ) ) - . H
H
i
3

Width
480

ANALOG_Image_BeigeTiles_1000x1000.png

W Set bitmap

DARK_Button_Down_100x30.png
DARK_Button_Up_100x30.png 3 - ‘¥ Enable tiling

DARK_Image_DiagLinesGray_40x40.png Auto
r quality)

h input
Image d ouch input

26.Add a button. Clicking on the “Button” button adds the button of “ID_BUTTON_00". The position and size
are adjusted in “Editor” or “Properties”.

B appWiiord V1,40 6349 "ew - 8 x
File Edit Project Resource Help

Screen Button | Image  Tem

- ) S o

wich  Edt  Multiedit

Tnteractions
LI ) W%
- # ~ | Emitter
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27.To change images to indicate when the button is and is not being pressed, in the same manner as when
changing the image, click on the button image in “Set bitmaps” of “Properties”.

Editor

Ef———EE

Select image for mode <Unpressed>

width Height Stock Prj.

itton_Down_50px50.png 50 @ ®

ANALOG_Button_Up_50px50.png

ANALOG_Image_BeigeTile_456x508.png

tton_Down_100x30.png

DARK_Button_Down_f

Interactic |

DARK_Button_D

DARK_Button_Up_100x30.png

Ref Format

Auto

Auto

Auto

Auto

Auto

Auto

Auto

Properties

id ID_BUTTON_00

A Importto
project

Delete from
project

%

.._L..
i

Width:

Height:

Disabled

v [ %]

-~ # | Emitter Signal Receiver
+

Comment

- _I_-
i
Width

4 Right: 104

Height:

Disabled

Setto opaque
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29.Clicking on the “Start play mode” button located at the upper right in “Editor” 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.

B Appicard - PlayMods

30.0utput 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.
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31.Select “LCD display adjustment” in the “LCD Workflow (QE)” view.
Adjust the LCD.

For the adjustment procedure, refer to steps 18 to 26 in section 4.4.2, Adjusting the LCD (without the
Drawing Tool).

If you are not going to adjust the LCD, just click on “Generate file”.

I8 OF for Display Standalon
File Window Help
3 *LCD Workflow (QE) g =0
\E‘ » ™ QE for Display
@ L. Preparation @ 2.1CD Adjustment
. A~ -~

1. Preparation h 9 LCD display adjustment

@ Selecting a project

@ Selecting a device Adjust on the board to display on the LCD.

@ Selecting a LCD Adjustment for display on LCD:

@ Selecting the GUI drawing tool [ TCONJLCD setting I

2. LCD Adjustment -

[ Timing adjustment I
1) Installing the LCD controller

@ Installing the GUI drawing tool driver [ Graphic layer setting I

@ Setting of GUI drawing tool

@ Cenerate CUI Adjust image quality/coler:

() LCD display adjustment [ Image quality adjustment l

I Generate file I
[0 Select folder
Include the sample code to display the GUI in the main() function.
*Include this sample code if using GUI drawing tool without display adjustment.
Show sample code
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32.Click on the “Show Sample Code” button and implement the programs used to display the GUI that was
created with AppWizard in the main() function.

— When adjusting the display

| = .
&l Show sample code x
’ Generate GLCDC parameter Launch IDE tool and open the target project. Then, perform the following operations.
; " * Configure the Compiler Settings below.
Before starting adjustment, - Add QE_DISPLAY_CONFIGURATION, QE_EMWIN_CONFIGURATION to "Define Preprocessor Symbol (-D)” option
in the main() function. Ther or similar one.
- Add a path of the folder where you output the files to “Include Directories (-1)" option or similar one.

Generate GLCDC Paramete o lmglemen processto call the m: Ioog in the mlmg function.
i Show Sample Code *This sample program display the GUI created by AppWizard on the LCD.

*Please add this sample code in the main() function.

Connection setting * NOTE: THIS IS A TYPICAL EXAMPLE

Baud rate |115200 * [ sinclude "r_smc_entry.n*

‘ COM port [Aukn #include "r_ge_display_ne_ifh"

#if0
/* 1. API programming */
Zinclude "GULh"

} void main(void)

qe_display_err_t ret;

/* When using DMAC/DTC with uart, initialize the DMAC/DTC
* before using the R_QE Display_Open function.

* When using DMAC, initialization is not required

* if it is initialized within the emWin FIT module. */

// R_DMACA._Init0; or R_DTC_Open();

/* initialize emwin */
GUI_Init(;

] |
Copy tq the clipboard

I

@ OF _for_Display_RX72N_Envision - |1AR Embedded Workbench IDE - RX5.1001
File Edit View Project Simulator Tools Window Help

NN A = B[ Do v\g)!'.hi(u)m .! 9»,

Waorkspace * 1 X} mainc x
Debug ~
=

Files ] *This sample program display the GUI created by AppWizard on the LCD.
© @ QE_for_Display_RX72N... v *Plegse add this sample code in the main() function.

——— = ®

ienesas_ AP * NOTE: THIS IS A TYPICAL EXAMPLE
| Femere L v
| smc_gen
— B buildinfo.ipct #include "r_smc_entry.h"

. | ] #include "r_ge_display_rx_if.h"
B Output
H #if o

/* 1. API programming */
#include "GUI.h"

void main(void)

E qe_display_err_t ret;

= /* When using DMAC/DTC with uart, initialize the DMAC/DTC
* before using the R_QE Display Open function.

* When using DMAC, initiglization is not required

- * if it is initialized within the emiin FIT module. */
// R_DMACA Init(); or R_DTC Open();

/¥ initialize emwin */
GUT_Init();

A%~ emilin drawing user code ~~ ¥/
GUI_SetFont(&GUI_Font8x16);

GUI_SetBkColor(GUI_BLUE);

GUI_Clear();

GUI_DispStringHCenterAt("Segger emWin Library™ , 248, 132);

ret = R_QE_DISPLAY_ Open();
if(ret 1= QE_DISPLAY_SUCCESS)

= 1
while(1)
= 1
/* Check GLCOC and SCI setting */
F ¥

while(1)
1

GUI_Exec();
R_QE_DISPLAY Exec();

BE_for_Display_RX72N_Envision
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— When not adjusting the display

The “Show Sample Code” button in the figure below is disabled when the QE Display FIT module has
been installed in step 2.

E3 “LCD Workflow (QF) X

B Show sample code X
[A]> ™ QE for Display Launch IDE tool and open the target project. Then, perform the following operations.
= Canfigure the Compiler Settings below.
(@) 1. Preparation - Add QE_EMWIN_CONFIGURATION to "Define Preprocessor Symbol (-D)" option or similar cne.
- - Add a path of the folder where you output the files to "Include Directories (-1)" aption or similar one.
1. Preparation - ~ LCD display Implement a process to call the main loop in the main() function.
(5) Selecting a project = “This sample program display the GUI created by AppWizard on the LCD.
~ *Please add this sample code in the main{) function.
/> Selecting a device Adjust on the board to display on the LCD u
) 2 * NOTE: THIS IS A TYPICAL EXAMPLE
() Selecting a LCD Adjustment for display on LCD
2 ¥
. . . #include "Generated/Resource.h”
() Selecting the GUI drawing tool

-
O

TCON/LCI

void main{void) {
1/ your codes... i
APPW_X_Setup();
APPW_Init(APPW_PROJECT PATH):
APPW_CreatePersistentScreens();

2. LCD Adjustment -

Timing ad]

1) Installing the LCD coniroller

5 . . N APPW_CreateRoot{APPW_INITIAL_SCREEN, WM_HBKWIN);
@ Installing the GUI drawing tool driver Graphic la while (1) {
wihile (GUI_Exec1()) {
@ Setting of GUI drawing tool APPW_Exec();
Adjust ge quality/color: i
@ Generate GUI Cjust image dualycotar APPW_Exec();

- GUI_Delay(5):
LCD display adjustment Image quality 1

¥

Gener:

| f Copy te the clipboard [/ 1

Include the sample code to display the GUIint| / / OK Help
*Include this sample code if using GUI drawin ’ prms

I Show sample code I

@ QE_for_Display_RX72M_Envision - IAR Embedded Workbench IDE - RX 5.10.1

File Edit View Project Simulator Tools Window Help

DR =2 LEE DC 1< Q>85=2< @ 0eo-

L -
Workspace * 0 X | mainc x
|Debug v|
/ FEEEEE FEEFEEEET FEEEEE FEEFEEEET FEEEEE

Files o *This sample program display the GUI created by Apphiizard on the LCD.

2 @ QE_for_Display_RX72N_. v :Ptease add this sample code in the main() functiom.

2 i Renesas_AP

— - * NOTE: THIS IS A TYPICAL EXAMPLE
I I_E'-SVC FEEEEE FEEEEEEEE FEEEEE FEEEEEEEE FEEERE )

L@ 8 srmc_gen
F— B buildinfo.ipct
main.c
-_Output B void main(void) {
// your codes...
APPUW_X_Setup();
APPW_Init(APPW_PROJECT PATH);
APPUW_CreatePersistentScreens();
APPW_CreateRoot(APPW_INITIAL SCREEN, WM_HBKWIN);
while (1) {

while (GUI_Ewxecl()) {

APPW_Exec():

#include "Generated/Resource.h”

{THT

APPW_Exec():
GUI_Delay(5);
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33.Add the following files to the workspace of the project as the target files for building. Also, add the paths
to these files to “Project” -> “Options” -> “C/C++ Compiler” -> “Preprocessor” -> “Additional include
directories” of the EWRX. The files under aw¥Simulation will not be added.

— r_led_timing.h

— r_image_config.h

— qge_emwin_config.h

— Files under aw¥Resource
— Files under aw¥Source

34.Add the following definitions to “Project” -> “Options” -> “C/C++ Compiler” -> “Preprocessor” -> “Defined

symbols” of the EWRX.

— QE_DISPLAY_CONFIGURATION

— QE_EMWIN_CONFIGURATION

(<]
File Edit Wiew Project Simulator Tools Window Help
N0 E@ = KD C - L Q 0 5= A0 B@-=0 >
Workspace * & X | mainc x
Debug [
S
Files d Opti fi de "OF_for_Display_RX72M_Envision” K
10Ns Tor node or_Lhspla / nAvision
=l JQE for Disolay RX?2N Envision - Deb...| v P SHorpay A
£ B aw
& i Resource -y
lom Image atooer) Factary Settings
AMNALOG_Buttan_Down_50p=50.c Generdl Optors (] Multisfile Corrpilation
— DANALOG_EIurton_Down_SDprD.dta Static Analysi Discard I A Pubi
F— D ANALOG_Button_Down_50px50 png © Anass feals nEeg FUbles
AMNALOG_Button_Up_b0px50.c = ane heckmg Language 1 Language 2 Code Optimizations Cutput
— DANALOG_BuﬂDn_Up_EDpXED dta List Preprocessor Disgnostics Encodings Estra Options
— DIANALOG_Buttan_Up_S0px50.png Assembler
DARK_Button_Dawn_100:30. Output Converter [Jienare standard include directories
| D)DARK_Butian_Dawn_100x30.dta 1 Custom Buid Additional include direstories: (ane per line)
| DDARK_Button_Down_100x30 ong E Linker FROJDIRS ¥src¥sme gen¥r sci ndsrc ~
= FROJ DIRS ¥
DARK_Button_Up_100x30.c Build Actions FRo4DIR e
I— DDARK_Button_Up_100x30.0dta Debugger PO v
— [IDARK_Buttan_Up_1 0030 png || | er/ex Preinciude fle
DARK_Image_DiaglinesGray_40x4 E2 [
— EDARK_Image_D!agL!neaGray_4Dx4... E2 Lite / EZ-CUBE2 e fied symbols: fone per e
. DARK_Image_DiaglinesGray_40x4.. J-ink GEDISPLAYCONFIGURATION LI Freprocessor output to fle
£ M Source Simulator QE_EMMMN COMFIGURATION Preserve comments
= 8 CustomCade #line diractives
Application.c
— El Application.h
ID_SCREEN_00_Slots.c
= 6 Generated
APPWCont o
D D-ZCAEEN 0
B Resource.c . E
L — B Resourceh E while(1)
) APPY_Main Task.c B o - B o
—E!_-Renesas_AP | ; /* Check GLCDC and SCI setting */
M src B }
B sric_gen
— Ikl ge_emwin_caonfig.h while(1)
— R r_image_configh =]
L— [ r_lcd_timing h GUI_Exec();
7ﬁ buildinto.ipct v . R_QE_DISPLAY Exec();
QE_for_Display_RX72N_En¥ision
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35.Change the value of “Project” -> “Options” -> “General Options” -> “Stack/Heap” -> “Heap size” of the
EWRX to the value set for “Heap size” of the “r_bsp” component in the Smart Configurator.

% " for Display_RXT2N_Envisionclg X

Software component configuration

=0
c) =]
Generate Code Generate Report

Components s ed = H 3 v Configure ®
- - Property Value A
« @ Configurations
# User stack setting 2stacks
# Userstacksize 01000
[ di o
— | Heap size 0:4000
%ﬂnnun TRt N CUTPUR TEToy TUnCen L

@ rdmacan # Enable user stdio charget function
v @ VO Ports #

i # Ensble user tdio charput function
v & Communications

@ rciic # Processor Mode

@ rsin # Dcode
v (2 Graphics # 1D code2
@ rdewdd o # 10 code3
@ rgkden # 1Dcoded

# Senal programmer conection select

# ROM Cache Enable Register

# TMEF - T Enable Flag Register

# FAW - Flash Access Window Setting Register
# ROMCODE - ROM Code Protection Register
# Select the startup bank

# Lock function select

v > Timess
@ romtex
v (& Middleware
v (> Generic
@ rbyteq
@ r.qe.diplay
v & Graphics
@ remwin

suuw

Macro definition: BSP_CFG_HEAP BYTES
Heap size

Overview |Board | Clocks | System | Components Pins | Intermupts

NOTE: This setting is available only when using CCRX and GNUC.

Use BSP chal

Stay in Supe!
OuFFFFFFFF
OuFFFFFFFF
OuFFFFFFFF
OuFFFFFFFF
Enabled

Enabled

OuFFFFFFFF
OuFFFFFFFF
OuFFFFFFFF
Bank 1: FFC
Use default |

Use BSP charget) l\mum\

Options for nodNQE_for_Display_RX72N_Envision™

Category:
Static Analysis
Runtime Checking
C/C++ Compier
Assembler
Output Converter
Custom Buid
Linker
Build Actions
Debugger
E1/E20
E2
E2Lite / E2-CUBE2
Jink
Simulator

Torget
Library Option )

User mode stack size:
[o200 ]

Supervisor mode stack size
(o800

Output

Library Con figuration

Librery Options 2 Stack/Hesp

Hesp size

0x4000]
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36.When “Used” is set for DRW2D in “Info setting” in “Setting of GUI drawing tool” in the “LCD Workflow
(QE)” view (step 15), the image data has to be located to an address aligned with a 4-byte boundary.
Specify the alignment of the image data with reference to the following FAQ.
— Renesas Customer Hub FAQ 2001488:
https://en-support.renesas.com/knowledgeBase/20940283

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

38.Make the settings for the debugger and execute the project with reference to section 4.6, Connecting a
Debugger and Executing the Program. The screen that was created with the GUI drawing tool is
displayed on the panel. Touch the button and confirm that the image changes according to your settings.

39.When the QE Display FIT module has been installed, the LCD can be adjusted in real-time while the
created screen continues to be displayed.
For the adjustment procedure, refer to steps 32 to 38 in section 4.4.2, Adjusting the LCD (without the
Drawing Tool).
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4.5 Building the Project

Build the project and create debugger session according to the following procedure.

1. Click on “Project” -> “Rebuild All”.

e QE_for_Display_RX72M_Envision - IAR Embedded Workbench IDE - RX 5.10.1

File Edit View
N0 A

‘Workspace

Debug

Files
R JOE_for_Dil
o E R

} Ladse
|
—B

]
ezy |

B r_le
uildinfa
ain.c

s o

enesas| *

[& Add Files...

[& Add Group...

[*] import File List...
Add Project Connection...
Edit Configurations...

Remove

D Create New Project...

i ™ Add Existing Project...

¥ Options...

Version Control System

. Make

Compile

| @ Rebuild Al

& Clean
& Batch build...

Clean Browse Information
C-STAT Static Analysis
3| stop Build

© Download and Debug
*  Debug without Downloading
9 Attach to Running Target
Make & Restart Debugger
Restart Debugger

Download
SFR Setup

Open Device Description File

Save List of Registers...

Alt+F7

Ctrl+F7

F&

Ctrl+Break

Ctrl=D

Ctrl=R
Ctri+5hift+R

Project IEZIEZL\te Tools Window Help

3

>

2. When “Build succeeded” is displayed in the “Build” panel, the build operation is complete.

Build

Messages
QE_for_Display_FX7ZN_Envision.out

Tatal nurnber of errors: 0

Total number of warnings: 0

File

Line

Build

Debug Log
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4.6 Connecting a Debugger and Executing the Program

1. Click on “Project” -> “Options” of the EWRX.

2. Select “Debugger” in the “Options” dialog box, set the debugger (example: E2 Lite) to be used in “Driver”,
and click on “OK”.

Options for node "QE_for_Display_RX72M_Envision" e
Celcemmy Factory Settings
General Options
Static Analysis
Runtime Checking Setup Images Extra Options  Plugins

C/C++ Compiler
Assembler Criver Fun ta:
Qutput Converter IEQ Lt J -G — I
Custom Build Setup macros
Linker [Juse macro fle:
Build Actions
Debugger
E1/E20 Device description file
£ [Joverride default:
E2 Lite / EZ-CUBE2 $TOOLKIT DR ¥con fig¥de bu grer#¥iors 57 2nn ddf
Jink
Simulator

Cancel

3. Since “E2/E2 Lite” will be added as a menu, click on the “Hardware Setup” item of the “E2/E2 Lite” menu.

@ QE_for_Display_RX72M_Envision - IAR Embedded Workbench IDE - RX 5.10.1
File Edit View Project § E2/E2 Lite § Tools Window Hel

MR -, 4% Hardware Setup... .
Workspace LE| Operating Frequengy... v ax
Leave Target Running
Debug E g w
. T Settings...

Files ) race Settings o
=R |QF_for_Display_Fji T _
I—E! B Fenesas_AP ] Function Trace

| L e ) )

| -smc_gen Function Profiler

| Brimage_co

- = Power Log Setup...
| L B r_lcd_timing
— B buildinfoipcf Power Log

main.c
B Output

Timeline
Data Sample Setup...

Data Sample
Sampled Graphs

Performance Analysis Setup...
Performance Analysis
Start/Stop Function Settings...

Download Firmwrare...

Breakpoint Usage

Emulator Information
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4. Select the “MCU” tab in the “Hardware Setup” dialog box.
5. Change the settings and values for “EXTAL frequency”, “ICLK frequency”, and “Communication” to suit
the board. For setting the board, refer to chapter 2, Operating Environment.

6. Change the setting and value for “Power target from the emulator (MAX 200mA)” to suit the board.

Table 4.13  Power Supplied from the Emulator

Evaluation Board Power Supplied from the Emulator
RSK RX72N No

RSK RX65N

Envision RX72N No

Envision RX65N

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.

7. When the settings have been made, click on “OK”.

Hardware Setup, device: R3F372NN (E2E2ZL\RXTZNGRARIFITZNN.MCU) x
MCU  External Memory
MCU Communication
Mode pin setting: ExTaL frequency: ®) .
JTAG clock: g MHz
Single-chip mode ~ | | |16.0000 MHz
—— @ FIME baud rate: IR0 w | bpz
Byte order; ICLE, freguency:
Little-endiam ~ | || 2400000 MH
\—I : System

Regist: thirg;
e.,gls = S.,B o [] Debug the program re-writing the PROGRAM ROM
Single-chip mode w

[] Debug the program re-writing the DATA FLASH
Change startup bark

Mo E mulator mode:

Trace
Startup bank.

Bark 0
Dawnload

E xtemal memorny areas:
Eraze flash ROM before download

A Byte order BLIS Wwi... Edit
[] Erase data flash ROM before download
Power supply
[ Powser target from the emulator [Ma3 200mds)
1.8%
33
B0
[ &llows clock source change when wiiting intemal flash 1D code
‘wiark RAM start address (02500 bytes used): (01000 FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF |
Factomy Settings Cahcel
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8. Click on “Download and Debug” on the toolbar.
9. The program is executed and breaks at the beginning of the main function. Click on “Go” on the toolbar.

File Edit View Project E2/E2Llite Tools Window Help

MORS = B0 OC

2 <$Q > K520 D>A0 AO ol -
Workspace v 0 X | mainc x ° Download and Debug (Ctrl+D)
Debug v] Download the application and start
JEnEn e o P the debugger —
*This sample program display the GUI on the LCD.

*Please add this sample code in the main() function.
*

o QE_for_Display_RX72MN_Envision - |AR Embedded Workbench IDE - RX 5.10.1
File Edit View Project Debug E2/E2 lite

tE@ =2 W0 5C

Workspace v x

Taols Window Help

S <Q>%2<0> 0 AB=6cOlinar i4]b s

i gt ot D

» Go '

Debug | |main) Run the program in the debugger
=] * e rrraney
Files &

*This sample program display the GUI on the LCD.

mainc X

© @ QE_for_Display R.. + *Please add this sample code in the main() function.
AE_for_| ! .
{_"?_; EEE"::SBS*AP * NOTE: THIS IS A TYPICAL EXAHPLE

| o smc_gen
— B buildinfo.ipcf
&) main.c

L@ s Output

-
#include "r_sme_entry.h"

#include "r_qe_display_rx_if.h"

#include "r_glede_rx_if.h"

[SVe

* Initiaglize @ first time interrupt flag

* Unintended specified line notification from graphic 2 and

* graphic 1, 2 underflow is detected only

* for first time after release GLCDC software reset.

* This varigble is a flag to skip the first time interrupt processing.
* Refer to Graphic LCD Controller (GLCDC) section of

* User's Manual: Hardware for details.

L sy

bool first_interrupt_flag = false;

void main(void)

& {
qe_display_err_t ret;
= /* When using DMAC/DTC with uart, initialize the DMAC/DTC
* before using the R_QE Display_Open function.®/
//R_DMACA_Init(); or R_DTC_Open();
% ret = R_QE_DISPLAY_Open();
if(ret != QE_DISPLAY_SUCCESS)
=
while(1)
=

/* Check GLCOC and SCI setting */
}

}
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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 the standalone version of QE.
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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 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].
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 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 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 the Standalone Version of QE

This chapter describes the usage of the standalone version of QE according to the actual flow of display
adjustment. For details on the facilities of the standalone version of QE, refer to the help file which comes

with the standalone version of QE.

6.1 Starting the Standalone Version of QE
Start the standalone version of QE by double-clicking on “¥QE-Display¥eclipse¥ge-display.exe” (Figure 6.1).

&8 G for Display Standslone

= O || Display Tuning RX (Q€) X
Mo project is selected,
Select a project on the LCD Workflow (QF) view.

Selecting a project

4
- P

QF Series How o installuninstal] Howtoupdate FAQ License

© Conscle %

o
Mo consales to display at ths time.

Figure 6.1 Initial State of the Standalone Version of QE

Note: In an environment where the WebView?2 runtime is not installed in your PC, the workflow cannot be
displayed. In this case, download and install WebView2 (x64 version) from the Microsoft web page.

¢ Renesas Customer Hub FAQ 3000670:
https://en-support.renesas.com/knowledgeBase/20814216
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Select “1. Preparation” -> “Selecting a project” in the workflow of the standalone version of QE. Then select a
project to open the “Display Tuning RX (QE)” view (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.

£ *Display Tuning RX (QF) X |

Start Display Adjustment

Maker/Type : | EastRising " Model Name/Size: | ER-TFTD43-3

Block Image | TCOM/LCD Setting | Tirming Adjustment | Graphic Layer Setting | Image Quality Adjustrent

GLCDC

Background Image Output Controller

generator Synthesizer

Brightness

Video timing
generating Contrast

Graphic Layer 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.

Selecting a project for which the board to be used has been specified in the “LCD Workflow (QE)” view
displays information on the LCD panel.

£ *Display Tuning RX (QE) | o] § =i

Start Display Adjustment

Maker/Type : |EastRising Model Mame/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_TCON3 pins (TCONO to TCON3)

Active sense of control signals:
Positive sense: [High Active]
Negative sense: [Low Active]

[LCD Setting]
[LCD Output Format]

24-bit RGB88S 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 OXOOFFFFFF
[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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£3 *Display Tuning RX (QF) X
Start Display Adjustment

Maker/Type: | EastRising

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

Model Name/Size :

Veync: | TCONO ~ || Low Active

Hsync: | TCON2 ~ || Low Active

DE: TCON3 ~ | High Active

LCD Setting

LCD Output Format: 16bit (GLCDC_OUT_FORMAT_16BITS_RGB365)
Timing of Output Data: Rising (GLCDC_SIGNAL_SYNC_EDGE_RISING)

Background Color: 000 | 000000

Bit-endian of Qutput Data: | Little Endian (GLCDC_EMDIAN_LITTLE) ~

Pixel Order of Output Data: | RGB (GLCDC_COLOR_ORDER_RGB)

LV

LCD Backlight Control
Enable Control

Port Mumber: PORTE  ~ | Bit Position: BIT7 | High Active

T ———
LCD Reset Control

Enable Control

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

ER-TFT043-3

Figure 6.4 “TCON/LCD Setting” Tabbed Page
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The following lists the settings that match the specifications of RSK and Envision boards.

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 TCONS3
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) % | e
Maker/Type: |EastRising Model Name/Size : |ER-TFT043-3

Block Image | TCON/LCD Setting | Timing Adjustment | Graphic Layer Setting | Image Quality Adjustment
DisplaySunPos'rllinn HOP

L= ;

VOP Height of
Irmage Data

Width of Imape Data

Select Using Graphic Layer: Graphic Layer2 ~

Graphic Layer] 5etting
Height of Image Data:

Width of Image Data:

Display Start Position(x-coodinate):

Display Start Position(y-coodinate):

Start Address of Frame Buffen: Ox | 00000040

Output Data Format: ARGB2288 (GLCDC_IN_FORMAT_32BITS_ARGBS338)

Graphic Layer2 5etting

Height of Image Data:
Width of Image Data:
Display Start Position(x-coodinate):
Display Start Position(y-coodinate):

Start Address of Frame Buffer: Ox | 00300000

Output Data Format: RGB565 (GLCDC_IN_FORMAT_16BITS_RGB565) ~

Interrupts Setting

Enable VPOS Detection
Enable VPOS Interrupt
Use Callback Function

Callback Function Name: [_vsync_IsR |
Figure 6.5 “Graphic Layer Setting” Tabbed Page
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The following lists the settings that match the specifications of RSK and Envision board.

Table 6.2  Settings of Graphics Layers Used for the Application
RSK RX72N Envision RX72N | RSK RX65N Envision RX65N
[Select Using Graphic layer 2 Graphic layer 2 Graphic layer 2 Graphic layer 2

Graphic Layer]

[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 0x00800000 0x00800000 0x00800000

Frame Buffer]

[Output Data RGB565 RGB565 RGB565 RGB565

Format] (GLCDC_IN_FO | (GLCDC_IN_FO | (GLCDC_IN_FO | (GLCDC_IN_FO
RMAT_16BITS_ | RMAT_16BITS_ | RMAT_16BITS_ | RMAT_16BITS_
RGB565) RGB565) 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 _VSYNC_ISR _VSYNC_ISR _VSYNC_ISR

Function Name]
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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 “Connection
setting” dialog box. Generate the GLCDC parameter file and execute the program in which the sample code
has been implemented. Selecting values for “Baud rate” and “COM port” and clicking on the “Start
adjustment” button starts adjustment of the display.

3 *Display Tuning RX (QF) X | & g = 5

Start Display Adjustment

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

Figure 6.6  “Start Display Adjustment” Button

B Connection setting X

Generate GLCDC parameter and show sample code

Before starting adjustment, display image to LCD. Please cutput the GLCDC parameter file and call the sample code
in the main() function. Then build and execute the project in the IDE.

Generate GLCDC Parameter File | [ ] Select folder

Show Sample Code

Connection setting

Baud rate | 113200 [

COM port | Auto ~

Start adjustment Cancel

Figure 6.7 “Connection setting” 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 writes the
changed values to registers of the GLCDC so that they will be reflected in the operation of the LCD panel on
the board.

3 *Display Tuning RX (QE) QO § = O
~

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

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

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

Timing Adjustment
PLL Circuit Frequency [MHz]: | 240.000000 | Panel Clock Frequency[MHz] : | 10.000000 Auto Adjustment

HTF

VPW _i—l—l_é_

VEP vew T

___________________________________

_________

_________

'
.
. .
----- — e [ N SR
IHPW HEP | HDP | HFP |
1 1 ] ] 1

Hewf3s 2] Hep3s 2] HDP HP[s 2] HP[s35 1]

Value Typical Difference
Refresh Rate [Hz] 59.5 59.5 0.0
Horizontal Frequency [kHz] 1.1 171 0.0

e« (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 Signals

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.

E3 *Display Tuning RX (QF) e O 5 = O

&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 6.3  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
) during adjustment of the display.

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

v 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.

Note: 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 the
standalone version of QE (Figure 6.10) generates a header file that reflects the specified items.

E3 *Display Tuning RX (QF) B4 @« |0| o 8 = 8

Figure 6.10 “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.

Ba8 Select the Header File >

For Display Settings :

| Choworkspacel\QE_for_Display_RX72ZN_Envisiontsrchr_led_timing.h | Browse...

[JFor Image Adjustrment :

| Chworkspace\QE_for_Display_RX72ZN_Envision\src\r_image_config.h | Browsze...

Figure 6.11  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 Adjusting the Image Quality

Clicking on the items for image quality adjustment enclosed by red frames in Figure 6.12 on the “Block

Image” tabbed page makes the “Image Quality Adjustment” tabbed page appear, enabling the adjustment of
image quality.

&2 *Display Tuning RX (QF) ><| b «| 'LEI ~ 0O 8§ = 0

~

Start Display Adjustment

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

Block Image TCONILCDSetting|T|ming Adjustment | Graphic Layer Setting | Image Quality Adjustment

GLCDC

Background Image Qutput Controller
generator Synthesizer

Brightness

Video timing

generating Contrast

Graphic Layer Gamma correction|

Dither process

TCON/LCD Setting

— R l

o

Display

Figure 6.12 Buttons for Selecting the Adjustment of Image Quality
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The “Image Quality Adjustment” tabbed page enables the adjustment of image quality. The standalone
version of QE supports “Calibration Route Setting” and four facilities for adjusting image quality: “Brightness”,

“Contrast”, “Gamma correction”, and “Dither process”.

Changes to these settings will be 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
(RO1UHO0824) 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.

E3 *Display Tuning RX (QF) % | b e g = 8
Start Display Adjustment

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

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

Calibration Route Settin
Brghtness - [

Contrast
Gamma correction - o
Dither process - =

Quick Setting : | 512 =

Custorm @ BRTG[9:0] (Green)

ERTB[2:0] (Blug) |312

-

BRTR[9:0] (Red) (512 =

Figure 6.13  “Image Quality Adjustment” Tabbed Page
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6.8 Generating a Header File with the Results of Adjusting the Image Quality

Click on the “Generating Header File” icon of the standalone version of QE to generate a header file that
reflects the results of image quality adjustment which have been specified (see Figure 6.14).

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.

Ea¥ Select the Header File >

[ For Display Settings:

| Chworkspace\QE_for_Display_RXT2N_Envision\srchr_led_timing.h | Browse...

[+] For Image Adjustment :

| Chworkspace\QE_for_Display_RXT2M_Envision\src\r_image_config.h | Browse...

Figure 6.14  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
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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.

Eg Edit Custom Display Data X

Maker/Type : || V|

Model Name/Size : | |

CLK (A -~ i Divert the existing data
(®) Display Type 1 Vsync
(O Display Type 2 Hsync [IION00- 00000
ODisp\ayTypeB Data _:}_

Recommend input to the blank cell.

Pararmeter Min. Typ. Max.
Panel Clock Frequency (PCF) [MHz]
Panel Clock Period (PCP) [ns]
Harizental Frequency (HF) [KHz]
Horizontal Period (HP) [us]

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

Vertical Period (VP) [ms]

Vertical Total Period (WVTP] [Ling]

Vertical Pulse Width (VPW) [Line]
Vertical Display Period (VDP) [Ling]
Vertical Front Porch (VFP) [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.

B3R Edit Custom Display Data >

Maker/Type : |Maker1 V|

Model Name/Size: |LCD Panel |

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. The
standalone version of QE supports devices which have three display types with a 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 | The signal that generates the timing for one screen to be displayed
signal (Vsync)

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
\Cfls_\fwc N - - glél( I S:yKnc -
Hsync - Data —(____ — Do L
Data  —(___ — (DE=Data Enable) g;a =

(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 the 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 standalone version of QE 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.

S8 Edit Custom Display Data >

Maker/Type : |Maker1 v|

Model Name/Size : [LCD Panel |

CLE e - - Diwvert the existing data
() Display Type 1 Vsync I |
(O Display Type 2 B?nc
i
®DisplayType3 | o,

(DE=Data Enable) Recermmend input to the blank cell,
Parameter Min. Typ. Maz.
Panel Clock Frequency (PCF) [MHz] - 3.0 15.0
Panel Clock Period (PCP) [ns] 66.6666E0666G...  111.111111111..
Horizontal Frequency (HF) [KHz] - 17.14
Horizontal Period (HP) [us] - 58.3430571761...
Horizontal Total Period (HTP) [Clock] 525 525 605
Horizontal Pulse Width (HPW) [Clock] 2 a1 a1
Horizontal Display Period (HDP) [Clock] 4230 4230 4230
Horizontal Front Porch (HFP) [Clock] 2 2 a2
Horizontal Back Porch (HBP) [Clock] 2 2 11
Vertical Frequency (VF) [Hz] - 39.94
Vertical Pericd (VP) [ms] - 16.6833500166...
Vertical Total Period (WTP) [Ling] 285 286 399
Wertical Pulse Width (WVPW) [Line] 1 10 1
Vertical Display Period (VDP) [Ling] 272 272 272
Vertical Front Porch (VFP) [Ling] 1 2 227
Vertical Back Porch (VBP) [Ling] 1 2 11
URL: |
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. D! 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 the 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.

| & (l= o
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 the Standalone Version of QE.

8.1 Setting the GLCDC FIT Module Not Supported by the Standalone Version of QE

The Smart Configurator can be used to change the settings of the GLCDC FIT module which are not
supported by the standalone version of QE. 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 the standalone version of QE
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.

A 4
Nothing is shown on the screen
(the LCD panel is not lit
anywhere).

Yes No

Adjustment of the timing may
The image does not fitin the | | not have been correct. Check
LCD panel. [~ the settings on the "Timing
/ Adjustment" and "TCON/LCD
No The red frame is not Setting" tabbed pages of the
(GLCDC_SUCCESS) displayed. "Display Tuning RX (QE)"

QE returned an error (a return
value of the R_GLCDC_Open
function).

Yes
(other than
GLCDC_SUCCESS

view.
The image is displayed with

A parameter of the Check that there are no different colors from those on N The settings for TCON and data
GLCDC that is not omissions or errors in control of the adjustment screen. pins may be incorrect.
supported by QE may be the user board in terms of the Check the settings in terms of
incorrect. Check the pin settings from the Smart The displayed image is |_w pin settings from the Smart
settings and modify any Configurator, the reset, the completely different from the -] Configurator or on the "TCON/
incorrect parameters. backlight, and so on. adjustment screen. LCD Setting" tabbed page of the

e.g. Port numbers, output "Display Tuning RX (QE)" view.

values, etc.

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.

B emWin setting *

Board settings

Board RXT2N_ENVISIOMN_KIT
LCD width 480
LCD height 272 0x0000000
LCD settings
LCD rotation ORIENTATION_O ~
Color depth per pixel 16bits ~ 0
Pin settings ’
LCD reset pin Port: B Bit: 3
LCD backlight pin Port: & Bit: 7
[Z1LCD touch IC reset pin Port: &6 Bit:|6 -~
Memory settings
Address of frame buffer 1 (he 0D: 00
Address of frame buffer 2 (00840000
I Maximum memary size used in GUI }B‘IQZE‘=‘ OXFFFFFFF

Touch settings

Touch function Use ~
Touch connection interface SCIIIC . . .
[Maximum memory size used in GUI]
Touch interface channel number |5 D | Set the maximum memaeory size to be used by the GUI.
Set the value in decimal. The unit is Byte.
Slave address of touch panel |Dx38 | If the GUI does not work properly, increase this value.
Multi-touch function Mot Use ~

10 2]

Maximum number of touch panel points

DRW2D setting
DRW2D Use ~
Cancel Help
Figure 8.2 “emWin setting” Dialog Box
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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.



Notice

1.

10.

11.

12.

13.
14.

(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.

(Rev.5.0-1 October 2020)

Contact information

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