LENESAS APPLICATION NOTE

RX Family
QE for Display [RX] Sample Program

Summary

This application note describes a sample application which interoperates with QE for Display [RX], a plugin
for the e? studio integrated development environment with support for suitable Renesas RX microcontrollers.
QE for Display [RX] provides a graphical interface for display control to support the development of
embedded systems incorporating display devices. To develop a system using QE for Display [RX], a
program is required to initialize the graphics LCD controller (GLCDC) which is in the RX family product. This
application note provides a sample program which can be used as a basis for programs that are required to
initialize the GLCDC.

Target Devices
T RX65N and RX651 groups (ROM capacity: 1.5 MB to 2 MB)
T RX72N groups
T RX72M groups
T RX66N groups

This application note deal with following sample programs.
1 Renesas Starter Kit+ for RX72N
9 Renesas Envision KIT RPBRX72N
9 Renesas Starter Kit+ for RX65N-2MB
9 Renesas Envision KIT RPBRX65N

When you apply this application note to another microcontroller, refer to chapter 10, Adapting the Sample
Program to the User Environment.
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1. Overview

As shown in Figure 1-1, multiple blocks make up the GLCDC, so simply checking the display attributes
requires an understanding of the GLCDC specifications and several settings. However, by using this sample
program and QE for Display [RX], it is possible to prepare an environment in which display device
connections can be checked quickly, without the need to understand the GLCDC specifications. QE for
Display [RX] is a tool that provides a graphical interface for display control. The user enters information on
the display device to be used, and the tool produces a header file containing the information necessary for
display control. Using the header file as a basis, the sample program makes settings for the GLCDC.

The tool also provides a facility for adjusting the timing in real time, making it possible to first make fine
adjustments with the display device connected, and then to output the header file.

In addition, displays can be controlled more simply by using the Smart Configurator which graphically
supports the settings of the device and display-related Firmware Integration Technology (FIT), which
provides drivers and middleware for the RX family, and by adopting QE for Display [RX]. This sample
program mainly uses QE for Display [RX] and the graphics LCD controller module Firmware Integration
Technology (GLCDC FIT module) provided by the Smart Configurator and FIT.

The sample program and its requirements are described from the next section.

GLCDC

Clock generator System controller Output
controller

(data
conversion
Graphics 1 (data Graphics 2 (data and 'mage

Background screen ) . quality

L reading and reading and . .
generator (timing :{) blend :{) blend :> correction) Display
generation) . .
processing) processing)

1[ 1r
< Internal bus >

< <

RAM/ROM

Figure 1-1 Block Configuration of the GLCDC
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1.1 Flow of System Development with QE for Display [RX]
Figure 1-2 shows a flow of system development with the use of QE for Display [RX].

Start

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

[

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

[ Generate a project.

Make the Smart

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

‘ Generate code.

Adjust the settings with
QE for Display [RX] Check information on the LCD panel in the datasheet and set QE for Display for that panel [RX].
(initial setting).

Output the header file
following adjustment.

Create a program. Create a program with the use of the header file output by QE for Display [RX] (refer to the sample program).

Build the program and
connect a debugger.

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

ek the display when Check that the display on the LCD panel is as expected.

program runs.

NG

Adjust the settings with
QE for Display [RX]
(real-time adjustment). If the display is abnormal, e.g. positions on the display are incorrectly aligned, check the LCD panel and
adjust the display with the real-time adjustment facility of QE for Display [RX]. After completing

adjustment, output the new header file and reflect it in the program.

heck the display during
real-time adjustment.

NG

End

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

This sample program has been run and confirmed with the Renesas Starter Kit+ for RX72N (RSK RX72N),
the Renesas Envision Kit RPBRX72N (Envision RX72N), the Renesas Starter Kit+ for RX65N-2MB (RSK
RX65N) and the Renesas Envision Kit RPBRX65N (Envision RX65N). Table 2- to Table2-4 list conditions for
confirming operations for each board, respectively.

Table 2-1 Conditions for Confirming Operation (RSK RX72N)

Item

Contents

MCU used

R5F572NNDDBD (RX72N Group)

Operating frequency

Main clock: 24 MHz

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

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

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

=4 =4 =8 =8 =8 =

Operating voltage

33V

Integrated development
environment

Renesas Electronics
e? studio Version 7.7.0

C compiler

Renesas Electronics
C/C++ Compiler Package for RX Family V.3.01.00

Compiler option
-lang = C99

Version of iodefine.h

Version 1.0

Endian

Little endian, big endian

Operating mode

Single-chip mode

Processor mode

Supervisor mode

Sample program version

Version 1.10

Emulator

E2 Lite

Board used

Renesas Starter Kit+ for RX72N
(product No.: RTK5572NNXXXXXXXXX)

R20AN0487EJ0110 Rev.1.10
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Table 2-2 Conditions for Confirming Operation (Envision RX72N)

Iltem Contents

MCU used R5F572NNHDFB (RX72N Group)

Operating frequency 1 Main clock: 16 MHz
9 PLL: 240 MHz (main clock x 1/1 x 15)
1 System clock (ICLK): 240 MHz (PLL x 1/1)
9 Peripheral module clock A (PCLKA): 120 MHz (PLL x 1/2)
9 Peripheral module clock B (PCLKB): 60 MHz (PLL x 1/4)
1 LCD panel clock (LCD_CLK): 10 MHz (PLL x 1/24)

Operating voltage 3.3V

Integrated development Renesas Electronics

environment e? studio Version 7.7.0

C compiler Renesas Electronics

C/C++ Compiler Package for RX Family V.3.01.00

Compiler option

-lang = C99
Version of iodefine.h Version 1.0
Endian Little endian, big endian
Operating mode Single-chip mode
Processor mode Supervisor mode
Sample program version Version 1.10
Emulator E2 OB (E2 emulator On Board)
Board used Renesas Envision KIT RPBRX72N
(product No.: RTKERX72NOCXXXXXBJ)
Board settings <Sw>1
(jumper/switch) Pin 1: don't care
Pin 2: OFF
(The debugger is used.)
<Others>

Default settings
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Table 2-3 Conditions for Confirming Operation (RSK RX65N)

Iltem Contents

MCU used R5F565NEDDFC (RX65N Group)

Operating frequency 1 Main clock: 24 MHz
9 PLL: 240 MHz (main clock x 1/1 x 10)
1 System clock (ICLK): 120 MHz (PLL x 1/2)
9 Peripheral module clock A (PCLKA): 120 MHz (PLL x 1/2)
9 Peripheral module clock B (PCLKB): 60 MHz (PLL x 1/4)
1 LCD panel clock (LCD_CLK): 10 MHz (PLL x 1/24)

Operating voltage 3.3V

Integrated development Renesas Electronics

environment e? studio Version 7.7.0

C compiler Renesas Electronics

C/C++ Compiler Package for RX Family V.3.01.00

Compiler option

-lang = C99
Version of iodefine.h Version 2.3
Endian Little endian, big endian
Operating mode Single-chip mode
Processor mode Supervisor mode
Sample program version Version 1.10
Emulator E2 Lite
Board used Renesas Starter Kit+ for RX65N-2MB
(product No.: RTK50565NXXXXXXXXX)
Board settings <Sw4>
(jumper/switch) Pin 3: OFF
Pin 4: ON
(The LCD is used.)
<Others>

Default settings
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Table 2-4 Conditions for Confirming Operation (Envision RX65N)

Item Contents

MCU used R5F565NEDDFB (RX65N Group)

Operating frequency 1 Main clock: 12 MHz
1 PLL: 240 MHz (main clock x 1/1 x 20)
1 System clock (ICLK): 120 MHz (PLL x 1/2)
1 Peripheral module clock A (PCLKA): 120 MHz (PLL x 1/2)
1 Peripheral module clock B (PCLKB): 60 MHz (PLL x 1/4)
1 LCD panel clock (LCD_CLK): 10 MHz (PLL x 1/24)
Operating voltage 3.3V
Integrated development Renesas Electronics
environment e? studio Version 7.7.0
C compiler Renesas Electronics

C/C++ Compiler Package for RX Family V.3.01.00

Compiler Option

-lang = C99
Version of iodefine.h Version 2.3
Endian Little endian, big endian
Operating mode Single-chip mode
Processor mode Supervisor mode
Sample program version Version 1.10
Emulator E2 OB (E2 emulator On Board)
Board used Renesas Envision KIT RPBRX65N
(product No.: RTK5RX65N2CXXXXXBR)
Board settings <SW>1
(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 sample program.

Firmware Integration Technology User's Manual (RO1AN1833)

RX Family Board Support Package Firmware Integration Technology Module (RO1AN1685)

RX Family Graphic LCD Controller Module Using Firmware Integration Technology (RO1AN3609)
Renesas e? studio Smart Configurator User Guide (R20AN0451)

RX65N group Renesas Starter Kit+ for RX65N-2MB users' manual (R20UT3888)

RX65N Group RX65N Envision Kit User's Manual (RO1UHO0761)

RX65N Group, RX651 Group User's Manual: Hardware (RO1UHO0590)

RX72N Group Renesas Starter Kit+ for RX72N user 6 s manual (R20UT4436)
RX72N Group RX72N Envision Kit User's Manual (R20UT4788)

RX72N Group UsHamdware (RAEIRQB24) :

Please use the latest version when it is available. Visit the Renesas Electronics website to check and obtain
the latest version.
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4. Configuration of the Sample Project

The configuration of the sample project is shown below. However, the details of the FIT module and files that
are automatically generated in the integrated development environment are excluded.

The sample project is provided for each board. All sample projects have same configuration, but header files
output by QE for Display [RX] and files dependent on microcontroller are different.
Figure 4-1 shows the structure of RSK RX72N project folders in detail.

Table 4-1

Sample Projects

Project Name

Overview

QE_for_Display_sample_ RX72N_RSK

Project operated on RSK RX72N

QE_for_Display_sample_RX72N_Envision

Project operated on Envision RX72N

QE_for_Display_sample_RX65N_RSK

Project operated on RSK RX65N

QE_for_Display_sample_RX65N_Envision

Project operated on Envision RX65N

.
[Zip file for this application note]
120an0487xx0110-gedisp-rx.ip

120an0487xx0110-gedisp-rx

!

,
==

!
&

i, «—
i, <

workspace [e* studio plugin folder] [Application note] [Application note]
QE for Display Plugin 120an0487jj0110-qedisp-rx.pdf 120an0487¢j0110-gedisp-ncpdi readme_jtxt readme_e.tit
‘ (This document)

[RSK RX72N Project]
QE for Display_sample RX72N_RSK

[Envision RX72N Project] [RSK RX65N Project] [Envision RX65N Project]
QE for Display_sample RX72N  QE for Display_sample RX65N_RSK QE for Display sample RX65N
_Envision _Envision

!

b !

src

'

HardwareDebug settings image

[Project files]

Same configuration as Same configuration as Same configuration as
RSK RX72N

RSK RX72N RSK RX72N

T i D

[Application note] [Application note]

r20an0487}j0110- 120an0487ej0110-
qedisp-re.pdf gedisp-rx.pdf

(This document t)

-

1]

| Load Sample Load_Sample_ mainc | r_led _config
I

v lcd_timing_
RXT2N_RSKh

1480272 little.bin 480%272_bigbin RX72N_RSK.h
I I I
i The header file output by QE for Display[RX]
Image binary data (Defined value adjusted for RSK LCD panel)

[Folder for Smart Configurator]
smc_gen
FIT module, etc.

Figure 4-1 Structure of Project Folders
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5. Procedure for Executing the Sample Project

This chapter describes the procedure for executing the sample project before real-time adjustment with the
use of QE for Display [RX]. To use the real-time adjustment facility of QE for Display [RX], the GLCDC must
have been initialized beforehand. The GLCDC is initialized by the user program.

In this sample program, the GLCDC is initialized by the glcdc_initialize function. After the glcdc_initialize
function has been called, start real-time adjustment with QE for Display [RX]. For details on the sample
program, refer to chapter 7, Software.

Before starting this project, if the jumper settings described in chapter 2, Operating Environment, be sure to
make them.

For the usage of QE for Display [RX], refer to chapter 8, Using QE for Display [RX].

Preparation
1. Installing QE for Display [RX]

Procedure

2. Importing a project

3. Building a project
4. Connecting a debugger and executing the program
5. Real-time adjustment with QE for Display [RX]
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5.1 Installing QE for Display [RX]

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

Installing QE for Display [RX]
1. Start the e? studio.

2. From the [Help] menu, select [Install New Software...] to open the [Install] dialog box.
3. Click the [Add...] button to open the [Add Repository] dialog box.
4

Click the [Archive] button, select the zip file for installation (RenesasQE_display_package V130.zip )
in the opened dialog box, and click the [Open] button.

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

Uncheck the [Contact all update site during install to find required software] check box.

o

7. Select the [Renesas QE for Display[RX]] check box displayed in the [Install] dialog box and click the
[Next] button.

8. Check that [Renesas QE for Display[RX]] is selected as the target of installation, and click the [Next]
button.

9. After confirming the license agreements, select the [I accept the terms of the license agreements] radio
button, and click the [Finish] button.

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

11. When prompted to restart the e? studio, restart it.

To uninstall QE for Display [RX], follow the procedure below.
Uninstalling QE for Display [RX]
1. Start the e? studio.

2. Fromthe [Help] kK [About e? studio] menu, select [Installation Details] to open the [e? studio
Installation Details] dialog box.

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

4. Check the displayed information and click the [Finish] button.

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

R20AN0487EJ0110 Rev.1.10 Page 13 of 64
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5.2
1.

2.

Importing the Project

Click [File].

Click [Import...].

E qe_for_display_r«_sample - &* studio

[

Source Refactor

Open File...

Open Projects from File System...

Maove...
Rename...
Refresh

Convert Line Delimiters To

Print...

Mavigate Search Project

Alt+Shift+M >

Click [File].

Ctrl+W

Ctrl+Shift+W

Ctrl+Shift+5

Click [Importé ].

Import...

Ctrl+P I/

CJE

Export...
Properties

Switch Workspace
Restart
Exit

Alt+Enter

3.
4.

Click [General] > [Existing Projects into Workspace].

Click [Next >].

E Impaort

Select

Create new projects from an archive file or directory.

Select an import wizard:

type filter text

v [= General

[T Archive File

-2 Existing Projects into Workspace

" TIE Systemn
i HEW Project
[] Preferences

(=} Projects from Folder or Archive

1= Rename 8 Import Existing C/C++ Project into Workspace
la# Renesas CCRX project conversion to Renesas GCC RX

la# Renesas CS+ Project for CATEKOR/CATIKD

la# Renesas CS+ Project for CC-RX and CC-RL

la# Renesas GitHub Amazon FreeRTOS Project

[= CfC++
(= Code Generator

o nctall

™~ Click [Existing Projects into Workspace].

@

< Back

Click [Next >].

MNext > Finish Cancel

R20AN0487EJ0110 Rev.1.10
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5. Specify the folder which has this sample project into the combo box in the [Select root directory:].
6. Click [Finish].

B import [m| X
Import Projects .
Select a directory to search for existing Eclipse projects. { Af
Specify the folder in which this sample project is stored.
(®) Select root directory: I| Ch\Users\app\Downleads\workspace VI’K
() Select archive file: Browse...
Projects:

QE_for_Display_sample_RX65MN_Envision (ChUsers\app\Download Select All
QE_for_Display_sample_RX65MN_RSK (Ch\Users\app'\Downloadsiwo
QE _for_Display_sample_RXT72N_Envision (C\Users\app\Download Deselect All

QE_for_Display_sample_RXT2N_RSK (Ch\Users\app\Downloadsiwo Refresh

< >

Options

2eancnfornested projects Check the box, if you want to copy the project to the workspace
Copy projects into workspace |

| Hide projects that already exist in the workspace

Working sets
[]Add project to working sets Mew...
Select...
Click [Finish].
@ < Back Mext > Cancel
R20AN0487EJ0110 Rev.1.10 Page 15 of 64
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5.3 Building the Project

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

1. Click on the project you want to build (e.g. QE_for_Display_sample_RX72N_Envision
HardwareDebug).

2. Click [Build].

File Edit Source Refactor Mavigate Search  Project  RenesasViews Run Window  Help

[E7 QE_for_Display_sample_RX65N_RSK HardwareDebug

~ACE for_Display_sample_RX65M_Envision

22 \0E_for_Display_sample_RX65N_RSK [£7] QF_for_Disy_sample_RX72N_RSK HardwareDebug
'_,§ (\E_for_Display_sample_RX72N_Envision [|
125 O for_Display_sample_RX72M_RSK [£7] QF_for_Display_sample_RX65N_Envision HardwareDebug

[c7] QE _for_Display_sample_RX65MN_RSK HardwareDebug

Click [Build]. [£7] QE_for_Display_sample RX72N_Envision HardwareDebug

[E7] QF_for_Disy_sample_RX72N_RSK HardwareDebug Click on the project you want to build.

Mew Launch Configuration...

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

[2] Problems | B Console 53 |@ Smart Browser &g Progress %% Debug
CDT Build Console [QE for Display
e S L

sample RX72N_Envision]

'Finished building target:'

C:\Renesas\e2_studio\Utilities\\ccrx\renesas_cc_converter.exe QE_for_Display_sample_RX72N_Env
Loading input file QE_for_Display_sample_RX72N_Envision.abs

Parsing the ELF input file.....

37 segments required LMA fixes

Converting the DWARF information....

Constructing the output ELF image....

Saving the ELF output file QE_for_Display_sample_RX72N_Envision.x

'Build complete.'’

16:00:27 Build Finished. @ errors, @ warnings. (took 1m:17s.516ms)
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5.4 Connecting a Debugger and Executing the Program

1. Click on the project you want to debug (e.g. QE_for_Display_sample_RX72N_Envision
HardwareDebug).

2. Click [Launch in 'Debug' mode].

File Edit Source Refactor Mavigate Search Project RenesasViews Run  Window Help
%5 Debug vI [E7] QE_for_Display_sample_RX72N_Em ~ II Amifhd | 5 Id

[E7] QE_for_Display_sarple_RX65MN_RSK HardwareDebug

£ QF_for ) isplay_sample_RXG5N_RSK E QE_for_Disy_sample_RX72MN_RSK HardwareDebug

=5 OF_for_Di\play_sample_RX72N_RSK [E7] QE_for_Display_sample_RX65N_Envision HardwareDebug

[E7] QE _for_Display_sarple_RX65MN_RSK HardwareDebug

Click [Launch in ®ebugOmode]. [£7] QE _for_Display_sarmple_RX72N_Envision HardwareDebug

[c7] QE_for_Disy_sample_RX72M_RSK HardwareDebug Click on the project you want to debug.

MNew Launch Cenfiguration...

3. When the following message is displayed, click [Yes].

E Confirm Perspective Switch *

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

This Debug perspective is designed to support application debugging. It incorporates
views for displaying the debug stack, variables and breakpoint management.

Do you want to open this perspective now?

Click [Yes].
[ Remember my decision

4. When downloading of the load module is completed, the [Debug] perspective opens.

- a8 x
LS e b - % ¥ ] b Qi
i | Rcces [4pDebug
» qrevTay A
- - bt
2 g O 5 Outine 22 i Pt Eplorr Auvew “=D
Bues o 555 _POR_PURCTION(R_852_STARTUR_FRKTEGH) - . paomn -
( »
F
2 s pmepsa
#
* woRy ST
: : eyt
S detineal_awic_)
TER_ho_wsED st
TTERAL W usED(ista:
sl
S debined_conn_) || @
f———
i)
o PowerO fuset v vid
u
u
] B
[F]
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5. Click [Resume] on the tool bar. The program is executed and breaks at the beginning of the main
function.

qe_for_display_n_sample - QF for Display_sample RX72N_Envision/src/smec_gen/r_bsp/mcu/all/resetprg.c - ¢ studio
File Edit Source Refactor Navigate Search Project RenesasViews Run Window Help

45 Debug =] F for_Display_sample_RXT2N_Em o B~/ Eiw BN i o, ~ f,

# Debug 33 [i | = = 8  ®-Varables X
~ [£7 QE_for_Display_sample_RX72N_Envision HardwareDebug [Renesas GDB Hardware Debugging] Name
~ (2 QE for_Display_sample RX72N_Envision.x [1] [cores: 0]
w o Thread #1 1 (single core) [core: 0] (Suspended : Signal : SIGTRAP: Trace/breakpoint trap) . .
= PowerON_Resct_PC{ at resctprg.c:188 Oxffc19bc Click this button.
w| m-elf-gdb -ne-force-isa=v3 -m-force-double-fpu (7.8.2)
] Renesas GDB server (Host)

[ resetprg.c 52 = B |5z Outline 52 | Pro
f be R_BSP_POR_FUNCTION(R_BSP_STARTUP_FUNCTION) ~ 2 platform.h
{ =
Stack pointers are setup prior te calling this function - see comments above */ ¥
You can use auto variables in this fyncion but such variables other than register variables #
will be unavailable after you change the stack from the I stack to the U stack (if change). # BSPP g
# BSP_PRV_FPS\
The bss sections have not been cleared and the data sections have not been zed 4 BSPPRV.DPS
and censtructors of C++ objects have not been executed until the _INITSCT() is executed. # s EpU
#if defined(_ GNUC_ ) oo e
#if BSP_CFG USER_STACK_ENABLE == 1 # BSPPRVFPU
INTERNAL_NOT_USED(ustack_area); # BSP_PRV_FPU
#endif # B3
INTERMAL_NOT_USED(istack area); N
mooare -

6. After a break occurs at the beginning of the main function, click [Resume] again on the toolbar.

B qe_for_display_m_sample - QF _for_Display_sample_RX72N_Envision/src/main.c - €° studio
File Edit Source Refactor MNavigate Search Project RenesasViews Run Window Help

45 Debug [ QE_for_Display_sample_RX72N_Er: il ‘ By vEiw m [C'S gRca ‘ i P v 1y

45 Debug 2 |i®| 8 < = B = Varisbles 52
v [7 QF_for_Display_sample_RX72N_Envision HardwareDebug [Renesas GDB Hardware Debugging] MName
- :{j QE_for_Display_sample_RX72N_Envision.x [1] [cores: 0]
w o Thread #1 1 (single core) [core: 0] (Suspended : Breakpoint) . .
= main() at main.c:148 Oxffc0076a C“Ck thlS button.
w neelf-gdb -rx-force-isa=v3 -ne-force-double-fpu (7.8.2)
s Renesas GDB server (Host)

€] main.c 52 = O gz Outline 5 |y Pre
frame_buffer_initialize(); ~ o r_glede_meiflk

= r_glede_m_pir

/¥ ----1In on of the GLCDC, and start --- 81 1 image conf
glede_initialize(); o 7I g,.

r_led_timing |

while (1) #  IMAGE_WIDTH

# IMAGE_HEIGH

nop(); # IMAGE PIXEL.

# FRAMEBUFE

} /* End of function main() # PIXEL_COLOR

# PIXEL_COLOR

@® ° gs_glede_init_

@ * OQutline : Initialize the frame buffer areal] &V gs_first_intem

static void frame_buffer_initialize (void)

@°C gs_gamma_ta

7. When the setting of the display device is done correctly, the following screen will be displayed on the
LCD panel.
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5.5

Real-time Adjustment with QE for Display [RX]

1. When the screen is displayed on the LCD panel, launch QE for Display [RX] and start real-time

adjustment.

[ qe_for_display_o sample - QE for_Display_sample_RXTIN Envision/sic/main.c - e° studio
Fie Edit Source Refactor Novigete Search Project RemesssViews Run Window Help

& ][] [ m] 2 0ebug ~ || B9 Qk.for_Disptay_sample RXT2N En o

5 Debug 11
v 7 G for_Displey_sample.RXT2N Enyision HardwareDebug [Renesas GD8 Hardware Debugging]
i QE for_Display.sample RXTZN_Envision: [1] fcores: 0]
~ P Thoead #1 1 (sngle core) {cere: 0] (Suspended : Breskpaint)
= main() at main.c:148 OuffclT6a
W re-e¥f-gab -me-force- iso=v3 -neforce- double-fpu (782)
12 Renesas GDB serves (Host)

frame_buffer_initislize();

. Initialization of the GLCOC, and start display
glede_initislize();

while (1)

® * outline ¢ Initislize the frame buffer ares]
static void frame_buffer_initialize (void)

uintis_t = p_pixel_sddr;
valatile uinti2 t 1;
volatile uint32 t J;

s op address of the frame buffer =/
p_pixel_sddr = (uint16_t *)FRAME_BUF_BASE_ADDR;

* Tep line

B Consale 32 8 2
QE for Displey,ssmple RXT2N, Envisicn HardwareDebug [Renesss GD8 Herdware Debugging] Renesss GDB senves (Host)
FRWEZRX. 411
Communi 411 3.02.00.008
Emulator Information:
enulator Board Revision
User Vee
Finished target conmection
se580

EILITE Rev.?
a3V

Target connection status - o%
<

Duffc0076a @ 13900000 ns @ Emulator

|8 -K-~Gin|m>

CRLE -

S| 1|8 T = O e varisbles

Mame

LN VISP ORI - Q- &~ ¥l

Type Value

T

[Quick Aceess) || g9 | Bl Cico- [HpDebug
e e ~=n

=
& Display Tuning RX (QF} 52 Gew|dgeo =0
= B | Outine 2 - = =]
- u r_glcd| Maker/Type : Newhaven Dis Ine. ~ 'NHD-43- CTP v -
u gl
4 (imaf) Bleckimage TCOM/LCD Setting| Timing Adjustment | Image Guskty Adjustment
o e
Output Contreller
Brghtness
Contrast
Onther process
TCONLCD Setting.
1
it | |
. ¢ maind _
S | .
— .
Display =
- >
TR
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6. Hardware
6.1

Configuration of Hardware

Table 6-1 shows the LCD panel used in this sample.

Table 6-1 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 (not used in this sample)

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 (not used in this sample)

6.2

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 can be set by using the Smart Configurator.

Table 6-2 Pins and Functions to be Used (RSK RX72N)

Device Connected Pin Name Input/Output Description

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].
P27/general-purpose Output Backlight (controlled by the program)

input/output port
PK4/general-purpose Output Panel reset (controlled by the program)
input/output port
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Table 6-3 Pins and Functions to be Used (Envision RX72N)

Device Connected Pin Name Input/Output Description

ER-TFT043-3 PB5/LCD_CLK-B Output Outputs the panel clock.
PB4/LCD_TCON 0-B Output Outputs the synchronization signal (VSYNC).
PB2/LCD_TCON 2-B Output Outputs the synchronization signal (HSYNC).
PB1/LCD_TCON 3-B Output Outputs the synchronization signal (DE).
PBO/LCD_DATA 0-B Output Outputs the LCD signal B[3].
PA7/LCD_DATA 1-B Output Outputs the LCD signal B[4].
PAG6/LCD_DATA 2-B Output Outputs the LCD signal B[5].
PA5/LCD_DATA 3-B Output Outputs the LCD signal B[6].
PA4/LCD_DATA 4-B Output Outputs the LCD signal B[7].
PA3/LCD_DATA 5-B Output Outputs the LCD signal G[2].
PA2/LCD_DATA 6-B Output Outputs the LCD signal G[3].
PA1/LCD_DATA 7-B Output Outputs the LCD signal G[4].
PAO/LCD_DATA 8-B Output Outputs the LCD signal G[5].
PE7/LCD_DATA 9-B Output Outputs the LCD signal G[6].
PEG6/LCD_DATA 10-B Output Outputs the LCD signal G[7].
PES/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].
P67/general-purpose Output Backlight (controlled by the program)

input/output port
PB3/general-purpose Output Panel reset (controlled by the program)
input/output port

Table 6-4 Pins and Functions to be Used (RSK RX65N)

Device Connected Pin Name Input/Output Description

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].
PE5S/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].
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Device Connected Pin Name Input/Output Description
PE1/LCD_DATA 15-B Output Outputs the LCD signal B[7].
PB7/general-purpose Output Backlight (controlled by the program)

input/output port
P97/general-purpose Output Panel reset (controlled by the program)
input/output port

Table 6-5 Pins and Functions to be Used (Envision RX65N)

Device Connected Pin Name Input/Output Description

ER-TFT043-3 PB5/LCD_CLK-B Output Outputs the panel clock.
PB4/LCD_TCON 0-B Output Outputs the synchronization signal (VSYNC).
PB2/LCD_TCON 2-B Output Outputs the synchronization signal (HSYNC).
PB1/LCD_TCON 3-B Output Outputs the synchronization signal (DE).
PBO/LCD_DATA 0-B Output Outputs the LCD signal B[3].
PA7/LCD_DATA 1-B Output Outputs the LCD signal B[4].
PAG6/LCD_DATA 2-B Output Outputs the LCD signal B[5].
PA5/LCD_DATA 3-B Output Outputs the LCD signal B[6].
PA4/LCD_DATA 4-B Output Outputs the LCD signal B[7].
PA3/LCD_DATA 5-B Output Outputs the LCD signal G[2].
PA2/LCD_DATA 6-B Output Outputs the LCD signal G[3].
PA1/LCD_DATA 7-B Output Outputs the LCD signal G[4].
PAO/LCD_DATA 8-B Output Outputs the LCD signal G[5].
PE7/LCD_DATA 9-B Output Outputs the LCD signal G[6].
PEG6/LCD_DATA 10-B Output Outputs the LCD signal G[7].
PE5S/LCD_DATA 11-B Output Outputs the LCD signal R[3].
PE4/LCD_DATA 12-B Output Outputs the LCD signal R[4].
PE3/LCD_DATA 13-B Output Outputs the LCD signal R[5].
PE2/LCD_DATA 14-B Output Outputs the LCD signal R[6].
PE1/LCD_DATA 15-B Output Outputs the LCD signal R[7].
P66/general-purpose Output Backlight (controlled by the program)

input/output port
P63/general-purpose Output Panel reset (controlled by the program)
input/output port

R20AN0487EJ0110 Rev.1.10

Apr.07.20

RENESAS

Page 22 of 64




RX Family QE for Display [RX] Sample Program

7. Software

7.1 Overview of Operation

This sample program initializes clocks, interrupts, etc., on the CPU and makes settings of GLCDC operation
based on the header file output by QE for Display [RX].

( = )

Initialize the CPU. Initialize clocks, interrupts, etc. on the CPU.

Initialize the frame buffer Initialize the frame buffer area (for generation of the initial display,
area (for generation of the B .
which is displayed after operation has started).

initial display).
Initialize the GLCDC and Initialize the GLCDC and set pins according to the information
start it operating. (header file) which the display requires and start the GLCDC.

C = D

Figure 7-1 Overview of Operation of the Sample Program
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7.2 Details of Settings for GLCDC Operation

Figure 7-2 shows the settings for GLCDC operation in detail. The GLCDC is set via the GLCDC FIT module.
The member variables of the glcdc_cfg_t structure which is provided with the GLCDC FIT module become
the arguments of the R_GLCDC_Open function, which initializes the GLCDC FIT module. The variables of
that structure are set to multiple parameters to obtain the display on the screen.

Information regarding parameters is classified as follows.

a. Settings regarding synchronization signals and RGB signals output by the GLCDC - Edited by using
QE for Display [RX].

b. Settings regarding output correction for the input data - Edited by using QE for Display [RX].

c. Settings regarding image data to be input to the GLCDC - The user directly edits the program.

d. Settings regarding interrupts - The user directly edits the program.

QE for Display [RX] mainly supports the setting of parameters a. and b., which depend on the specifications
of the LCD panel. For settings c. and d., the user must directly edit the program according to the system and
the format of the image to be used. That is, the user specifies values for the member variables of the
structure corresponding to c. and d.

When the parameters have been set, the structure is passed to the initialization function (R_GLCDC_Open)
of the GLCDC FIT module. After that, the pins are set.

Settings regarding pins of the GLCDC - Edited by using the Smart Configurator.
Settings regarding pins of the board - The user directly edits the program.

After pins have been set, display on the panel is started by the control function (R_GLCDC_Control) of the
GLCDC FIT module.
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Initialize the GLCDC and start
operation.
glcede_initialize() X
Set by the user

Prepare parameters that . Set with QE for Display[RX]

are specified for the - Set with the Smart Configurator
GLCDC FIT module

Set parameters with QE.
ge_for_display_
parameter_set()

A function, provided as part of this sample program, to gather the parameters for the
GLCDC FIT module that were set with QE for Display [RX]

The user sets parameters. Parameters of the GLCDC FIT module that are set by the user

The confirmation flag of the first Initialize the variable which is to be used within the callback function of the
interrupt is set to "false". GLCDC FIT module.

Initialize the GLCDC
R_GLCDC_Open()

Set pins of the GLCDC.
R_GLCDC_PinSet()

I

Set pins of the board. A function for setting pins which depend on the board (controlling the backlight
board_port_setting() of the LCD panel and reset pins).

I

Start operation of the
GLCDC.
R_GLCDC_Control()

|
( Return )

A function for making initial settings for the GLCDC FIT module

A function for making pin settings that is output by the Smart Configurator

A function for controlling the GLCDC FIT module (starting the display on the panel)

Figure 7-2 Details of Settings for GLCDC Operation

7.2.1 Parameter Settings Made by QE

The ge_for_display_parameter_set function to be called is provided as part of this sample program. The
function collects parameters that use the define directives output by QE for Display [RX] among those set in
the GLCDC FIT module.

7.2.2 Parameter Settings Made by the User

The user sets parameters that are not adjusted by QE for Display [RX] among those to be set in the GLCDC
FIT module. The user must directly edit the program according to the system and the format of the image to
be used. That is, the user specifies values for the member variables of the structure corresponding to c. and
d. For setting values in this sample program, refer to section 7.3, Correspondence between Parameters in
the GLCDC FIT Module and Header Files Output by QE for Display [RX].

7.2.3 Setting Pins of the GLCDC

As described in section 6.2, Pin Functions, pin functions can be set by using the Smart Configurator. The
R_GLCDC_PinSet function to be called is implemented in the r_glcdc_rx_pinset.c file which has been
generated by the Smart Configurator.

Figure 7-3 shows the setting of pins of the GLCDC by the Smart Configurator. Select whether or not each pin
function is to be used and specify the port-pin numbers to which each pin function is to be assigned
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according to the specifications and connections of the LCD panel. For the method of making pin settings,
refer to the user's manual for the Smart Configurator.

Select whether or not pin functions are to be used.

/ Specify the port-pin numbers to which pin functions
are to be assigned.

/

Figure 7-3 Windows for Setting Pins of the GLCDC (Smart Configurator)

7.2.4 Setting Pins on the Board
In addition to the pins controlled by the GLCDC, each board have connections to port pins that control the
backlight and reset pins of the LCD panel.

The board_port_setting function that is to be called controls the backlight and reset pins of the LCD panel.
The user must directly edit the program to set up control of these pins.
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