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
¢ RX65N and RX651 groups (ROM capacity: 1.5 MB to 2 MB)
o RX72N groups
e RX72M groups
e RX66N groups

This application note deal with following sample programs.
¢ Renesas Starter Kit+ for RX72N
¢ Renesas Envision KIT RPBRX72N
¢ Renesas Starter Kit+ for RX65N-2MB
¢ 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)
e 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 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)

Item Contents

MCU used R5F572NNHDFB (RX72N Group)

Operating frequency Main clock: 16 MHz

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

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

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

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)

Item Contents

MCU used R5F565NEDDFC (RX65N Group)

Operating frequency Main clock: 24 MHz

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

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

Peripheral module clock A (PCLKA): 120 MHz (PLL x 1/2)
Peripheral module clock B (PCLKB): 60 MHz (PLL x 1/4)
e 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 Main clock: 12 MHz

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

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

Peripheral module clock A (PCLKA): 120 MHz (PLL x 1/2)
Peripheral module clock B (PCLKB): 60 MHz (PLL x 1/4)
e 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’'s manual (R20UT4436)

RX72N Group RX72N Envision Kit User's Manual (R20UT4788)

RX72N Group User's Manual: Hardware (RO1UH0824)

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. From the [Help] — [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 Importing the Project
1. Click [File].
2. Click [Import...].

E qe_for_display_r«_sample - &* studio

Source Refactor MNavigate Search Project
Alt+Shift+N >

Open File...
) Open Projects from File System...

Close Ctrl+W

Close All Ctrl+Shift+W

Save Ctrl+S

Save As,

Save All Ctrl+Shift+5

Revert

Maove...

Rename... F2
& ] Refresh F5

Convert Line Delimiters To >

Print... Ctrl+P
I Import...

CJE

Export...

Properties Alt+Enter

Switch Workspace >
Restart
Exit

Click [File].

Click [Import...].

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

4. Click [Next >].

E Impaort

Select

Create new projects from an archive file or directory.

Select an import wizard:

type filter text

v [= General
ﬁ A . e File
, File System
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 Next > Finish

Click [Next >].

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

Apr.07.20 RENESAS




RX Family QE for Display [RX] Sample Program

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 ‘Debug’ mode]. [£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.

R20AN0487EJ0110 Rev.1.10 Page 18 of 64
Apr.07.20 RENESAS




RX Family

QE for Display [RX]

Sample Program

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

R20AN0487EJ0110 Rev.1.10
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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
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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.

=
48 O o Dol TN Svisionsci £3 Select whether or not pin functions are to be used.
P o)
Compon.. S e Configure i i . . i
v — Specify the port-pin numbers to which pin functions
L roperty falu
T v & Confgustions are to be assianed.
# Parameter checking Enabled g
v & Sortup # GLCDC Interrupt priority level Level § —
v & Genenic v B Resources ) QE_for_Display_sample R0 =g
@ rbp ~ @ GLene
¥ Drvers - LCD_CLKPin Flused  Pin configuration o
~ @& Graphics . LCD_TCONO Pin 7] Used
& rakdom . LCD_TCONI Pin Unused  Hardware Resource 4 13 & Pinfunction - Bl
= LCD_TCON2 Pin V] Used
. LED_TCONS Pin 7] Used Type fitertest type filter text * = any string, 7 = any character) an T
. LCD_DATAD Pin V] Used £ Al
~ LCD.DATAT Pin Bl Used - Enabled  Function Assignment PinNumber  Direction  Remarks
- LCD_DATAZ Pin 7] Used T, Clock heamsencyaccuracy measarement et M Lk # PLMTOCIAMICLKATIOSS/TCLKATMAR/PO... # P4 (&) o
. LCD_DATA Pin 7] Uses oF Buses & LCDDATAD  # PIYMTIOCEB/SCKE/SSLCI-B/EPLSOUTIVLCD DAT..  # MS(A) o
. LCD_DATA Pin 7] Used & EOMA controller LCD.DATAI  # PBS/MTIOCEC/TIOCCI/LCD_DATAT-A 7 Na(A) o
. LCD_DATAS Pin V| Used & Interrupt controller unit LCD_DATAZ # PeA/MTIOCED/ET1_LINKSTA/LCD DATA2-A 7 M6 (A o
. LCD_DATAE Pin V| Used ;11 Meati-unction fimes pulse unit 3 LCD_DATA3 7 PS7/RXD7/SMISO7/SSCLT/SSLCO-B/LCD_DATAS-A 7 PTA) o
. LCD_DATAT Pin ) Used € Port cutput enable 3 [ LCD_DATAt 7 PS&/CLKOUT2SM/EDACKY/MTIOCIC/TIOCA/SCKT... # N7(AJ 4]
. LCD_DATAB Pin V] Used :’L 16 bt s outoe ot & LCDDATAS 4 PS5/DO/EDREQO/WAITE/MTIOCADTMO3/TXD7/S..  # R8(A) o
"% LCD_DATAS Pin ] Used Z,, Pro. "mmsq ulse generator B4 LCD_DATAG # PS4/D1/EDACKI/ALE/MTIOCAB/TMCI1/CTS2#/RTS... # RT(A) o
. LCD_DATATO Pin V] Used @ e pue s &  LCDDATAT 4 P1Y/MTICSV/TMCI3/SCK2/EPLSOUT1/LCD_ DATAT-.. # PB(A) o
. LCD_DATAT! Pin 7] Used T Compare match timer W B LCDDATAS  # PBY/EDACKIMTIOCAC/GTIOCON/SCKIONSSIORCT.. # MS(A) o
. LCD_DATAT2 Pin 7] Used o Soialcommnicaionsnteace [ LCDDATAS 4 PCH/UBY /MTIOCA/MTCLKB/TMOZ/PO3... # N9(A) o
. LCD_DATAT3 Pin 7] Used o 12¢ bus intaface ] LCDDATAIO  # PCe/DAZ MOCEC/MTCLKATMCIZ/POS... # R9 (A) o
- LCD_DATAT4 Pin ¥ Used o Eemet congoler ] LCDDATAIT 4 PCS/DyA pHAITE/MTIOCIBMTCLKD M., # R10(A) o
. LCD_DATATS Pin 7] Used i USB 20 hostfunction module [ LCDDATAIZ  # PEYEDREQUMTIOCAA/POZE/GTIOC2A/SMOSITN... # P10(A) o
“u LCD_DATAT6 Pin 7] Used 2 CAN motde LCDDATAI}  # PBI/EDACKY/MTIOCI0/POZT/GTIOCOB/SMISO10Y... # L9(A) o
. LCD_DATA17 Pin ] Used o senl perphersttetace 1 LCDDATA14  # PBVEDREQ/MTIOC3E/PO26/SCKIO/RTSIONETO L. # N10(A) o
- LCD_DATAIE Pin ] Used o Quad sral pesipherlintsface [ LCDDATAIS  # PCAA20CSIH/MTIOCIOMTCLKGTMCI/PO2S/R..  # P11 (A) o
= LCD_DATA1S Pin ] Used Sff MultiMediaCard imterface [  LCD_DATAG # Not assigned 7 Notassigned None
- LCD_DATAZO Pin 7] Used o8 50 hostntefoce [0 LCODATAI? 4 Notassigned # Notsssigned  None
= LCD_DATA21 Pin ] Used ¥, 5D sleve interface O  Lco_patae # Not assigned 7 Notassigned None
. LCD_DATAZ2 Pin 7 Used e [ LCODATAIS  # Notsssigned # Notassigned None
. LCD_DATAZ3 Pin ] Ured T Reatme clock O LCDDATA2 7 Notassigned 7 Notassigned  None
- LCD_EXTCLK Pin 7] Used & 12-bt AID converter [0 LCODATA2I  /# Netassigned # Notassigned None
Gy, 12-bit D/A converter O LCDDpATAZZ 7 Notassigned 7 Notsssigned  None
o O] LCDDATAZS  # Notsssigned 7 Netassigned  None
< 2 Digital power supply
@ Operating mode control 0O LD EXTCK ’ Naus.wgnm ~ ’ None
2, Syotem contrd 1 LCD.TCONO  # Pra/WR2s/BC2s/MTIOCOBMOCAS/ TMOZ/POTY... # N
B on-chip emuiator [0 LCDTCONI  # Notessigned 7 Not assigned  Nene
B LCDTCON2  # PI/CLKOUT2SMI/TXDE/SMOSIE/SSOAR/SSLCS B/ # L6 (A)
Overview | Board | Clocks | Components| Pins| Interrupts. .; :\gaé?n:awwpw &  LcoTcom: 7 PI/MTIOCEA/RXDS/SMISOR/SSCLE/SSLC2-B/EPLS... # N6 (Al 0
< S K >

Pin Function Pin Number

Ovenview |Board | Clocks | Components | Pins | Internupts

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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7.3 Correspondence between Parameters in the GLCDC FIT Module and Header Files

Output by QE for Display [RX]

Table 7-1 lists the correspondences between parameters set in the GLCDC FIT module (members of the
gledc_cfg_t structure which is set as an argument of the R_GLCDC_Open function) and the define directives
output by QE for Display [RX]. In the "Setting Value in the Sample Program" column, “<-” means that the
value is set with a define directive output by QE for Display [RX]. Entries other than “<” mean that the value
is set by the user. For details of the parameters, refer to the user's manual for the GLCDC FIT module.

Table 7-1 Correspondence between Parameters in the GLCDC FIT Module and Definitions Output by QE

for Display [RX]

Outline Structure Member Define Directive Output Setting Description
by QE for Display[RX] Value in the
Sample
Program
Horizontal output.htiming. LCD_CHO_W_HBP «— Horizontal back porch period.
back porch back_porch
Horizontal output.htiming. LCD_CHO_W_HSYNC <« Horizontal synchronization
assertion sync_width signal period.
width
Vertical back | output.vtiming. LCD_CHO_W_VBP « Vertical back porch period.
porch back_porch
Vertical output.vtiming. LCD_CHO_W_VSYNC “— Vertical synchronization signal
assertion sync_width period.
width
Horizontal output.htiming. LCD_CHO_DISP_HW <« Horizontal active display period.
active display_cyc
display width
Vertical output.vtiming. LCD_CHO_DISP_HW <« Vertical active display period.
active display_cyc
display width
Horizontal output.htiming. LCD_CHO_W_HFP « Horizontal front porch period.
front porch front_porch
Vertical front | output.vtiming. LCD_CHO_W_VFP “«— Vertical front porch period.
porch front_porch
Pointer to p_callback - glcdc_callba | Executes the callback function at
the callback ck the address designated by the
function pointer when an interrupt source
occurs.

Clock source | output.clksrc - GLCDC_CL | The PLL clock is used.

K_SRC_INT

ERNAL
Clock output. - GLCDC_PA | Specifies the division ratio for
division ratio | clock_div_ratio NEL CLK D | LCD_CLK

IVISOR_24
Output data | output.format LCD_CHO_OUT_FORMA | « Output data format
format T
Output output. LCD_CHO_OUT_EDGE <« Outputs synchronizing with a
phase sync_edge rising or falling edge of LCD_CLK.
control for
TCON and
DATA
Output pin of | output. LCD_CHO_TCON_PIN_ “«— Selects TCON which is used for
the tcon_hsync HSYNC the HSYNC output.
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Outline Structure Member Define Directive Output Setting Description
by QE for Display[RX] Value in the
Sample
Program
horizontal
sync signal
(HSYNC)
Polarity of output. LCD_CHO_TCON_POL_ | « Sets polarity to low or high active.
the hsync_polarity HSYNC
horizontal
sync signal
(HSYNC)
Output pin of | output. LCD_CHO_TCON_PIN_V | « Selects TCON which is used for
the vertical tcon_vsync SYNC the VSYNC output.
sync signal
(VSYNC)
Polarity of output. LCD_CHO_TCON_POL_ | « Sets polarity to low or high active.
the vertical vsync_polarity VSYNC
sync signal
(VSYNC)
Output pin of | output. LCD_CHO_TCON_PIN_ <« Selects TCON which is used for
the data tcon_de DE the DE output.
enable
signal (DE)
Polarity of output. LCD_CHO_TCON_POL_ | « Sets polarity to low or high active.
the data data_enable_pola | DE
enable rity
signal (DE)
R value for output.bg_color. - 0xCC Specifies the R value for the
the byte.r background color.
background
color
G value for output.bg_color. - 0xCC Specifies the G value for the
the byte.g background color.
background
color
B value for output.bg_color. - 0xCC Specifies the B value for the
the byte.b background color.
background
color
Graphics input.format - Graphics 2: Selects the color format.
format of the GLCDC_IN_
frame buffer FORMAT_1
6BITS_RGB
565
Graphics 1:
Not set
Start input.p_base - Graphics 2: Specifies the start address of the
address of FRAME_BU | frame buffer.
the frame F_BASE_AD | When NULL is set, the target
buffer DR(0x00800 | graphics becomes disabled.
000) (Setting values of structure
members under glcdc_cfg_t.input
Graphics 1: are ignored.)
NULL
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Outline Structure Member Define Directive Output Setting Description
by QE for Display[RX] Value in the
Sample
Program
R value for input.bg_color. - Graphics 2: Specifies the R value for the
the byte.r 0xCC background color of graphics 1
background and 2.
color of Graphics 1:
graphics 1 Not set
and 2
G value for input.bg_color. - Graphics 2: Specifies the G value for the
the byte.g 0xCC background color of graphics 1
background and 2.
color of Graphics 1:
graphics 1 Not set
and 2
B value for input.bg_color. - Graphics 2: Specifies the B value for the
the byte.b 0xCC background color of graphics 1
background and 2.
color of Graphics 1:
graphics 1 Not set
and 2
Horizontal input.hsize - Graphics 2: Specifies the horizontal width of
width of IMAGE_WID | image for graphics 1 and 2.
image data TH(480)
Graphics 1:
Not set
Vertical input.vsize - Graphics 2: Specifies the vertical width of
width of IMAGE_HEI | image for graphics 1 and 2.
image data GHT(272)
Graphics 1:
Not set
Macro line input.offset - Graphics 2: Specifies the macro line offset for
offset (IMAGE_WI graphics 1 and 2.
DTH(480) *
IMAGE_PIX
EL_SIZE(2))
Graphics 1:
Not set
Show/hide input. - Graphics 2: Sets the graphics area frame to
setting of the | frame_edge false be displayed or not to be
graphics displayed.
area frame Graphics 1:
Not set
X-coordinate | input. - Graphics 2: Specifies the horizontal start
of display coordinate.x 0 position of the graphics area.
start position
Graphics 1:
Not set
Y-coordinate | input. - Graphics 2: Specifies the vertical start position
of display coordinate.y 0 of the graphics area.
start position
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Outline Structure Member Define Directive Output Setting Description
by QE for Display[RX] Value in the
Sample
Program
Graphics 1:
Not set
Control blend. Graphics 2: Sets alpha blending.
setting for blend_control GLCDC_BL
blending END_
CONTROL_
NONE
Graphics 1:
Not set
Show/hide blend.visible Graphics 2: Sets the image to be displayed or
setting of the true not to be displayed.
image
Graphics 1:
Not set
Show/hide blend. Graphics 2: Sets the frame of the rectangle
setting of the | frame_edge false alpha blending area to be
rectangle displayed or not to be displayed.
alpha Graphics 1:
blending Not set
area frame
Fixed alpha | blend.fixed_ Graphics 2: Specifies the fixed alpha value
value blend_value 0 (valid only when blend_control is
GLCDC_BLEND_CONTROL_FIX
Graphics 1: | ED).
Not set
Alpha value | blend. Graphics 2: Specifies the alpha value to be
to be fade_speed 0 increased or decreased (valid only
increased/ when blend_control is
decreased Graphics 1: GLCDC_BLEND_CONTROL_FA
Not set DEIN or
GLCDC_BLEND_CONTROL_FA
DEOQUT).
X-coordinate | blend.start_ Graphics 2: Specifies the horizontal width of
of the coordinate.x 0 the rectangle alpha blending area
blending and the horizontal start position of
start position Graphics 1: the rectangle alpha blending
Not set (invalid when blend_control is
X-coordinate | blend.end_ Graphics 2: GLCDC_BLEND_CONTROL_NO
of the coordinate.x IMAGE_WID NE).
blending end TH(480)
position
Graphics 1:
Not set
Y-coordinate | blend.start_ Graphics 2: Specifies the vertical width of the
of the coordinate.y 0 rectangle alpha blending area and
blending the vertical start position of the
start position Graphics 1: rectangle alpha blending (invalid
Not set when blend_control is
Y-coordinate | blend.end_ Graphics 2: GLCDC_BLEND_CONTROL_NO
of the coordinate.y IMAGE_HEI NE).
GHT(272)
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Outline Structure Member Define Directive Output Setting Description
by QE for Display[RX] Value in the
Sample
Program
blending end
position Graphics 1:
Not set
Enable/ chromakey. Graphics 2: Enables or disables chroma
disable enbale false keying.
setting of
chroma key Graphics 1:
Not set
R value for chromakey. Graphics 2: Specifies the R value for chroma
chroma before.byte.r OxFF keying (invalid when
keying chromakey.enbale is false).
Graphics 1:
Not set
G value for chromakey. Graphics 2: Specifies the G value for chroma
chroma before.byte.g OXFF keying (invalid when
keying chromakey.enbale is false).
Graphics 1:
Not set
B value for chromakey. Graphics 2: Specifies the B value for chroma
chroma before.byte.b OxFF keying (invalid when
keying chromakey.enbale is false).
Graphics 1:
Not set
A value after | chromakey. Graphics 2: Specifies the A value after
chroma key | after.byte.a OxFF replacement by chroma keying
replacement (invalid when chromakey.enbale is
Graphics 1: | false).
Not set
R value after | chromakey. Graphics 2: Specifies the R value after
chroma key | after.byte.r OxFF replacement by chroma keying
replacement (invalid when chromakey.enbale is
Graphics 1: false).
Not set
G value after | chromakey. Graphics 2: Specifies the G value after
chroma key | after.byte.g OxFF replacement by chroma keying
replacement (invalid when chromakey.enbale is
Graphics 1: | false).
Not set
B value after | chromakey. Graphics 2: Specifies the B value after
chroma key | after.byte.b OxFF replacement by chroma keying
replacement (invalid when chromakey.enbale is
Graphics 1: | false).
Not set
Bit output.endian GLCDC_EN | Sets to little endian or big endian.
endianness DIAN_LITTL
of the output E
data
Pixel output. RSK RX65N: | Sets the pixel sequence of the
sequence of | color_order GLCDC_CO | output data to R-G-B or B-G-R in
the output LOR_ order.
data ORDER_BG
R
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Outline Structure Member Define Directive Output Setting Description
by QE for Display[RX] Value in the
Sample
Program
*The setting differs for each
RSK RX72N, | board.
Envision
RX72N,
Envsion
RX65N:
GLCDC_CO
LOR_ORDE
R_RGB
Sequence of | output.correction_ | IMGC_OUTCTL_CALIB_ | « Performs brightness and contrast
correction proc_order ROUTE adjustments first, and then
processing gamma correction.
or
Performs gamma correction first,
and then brightness and contrast
adjustments.
Dithering output.dithering. IMGC_DITHER_ACTIVE | « For true, sets to '0: truncated, 1:
mode dithering_on rounded' or dithering with 2x2
selection pattern.
For false, sets to 'truncated'.
(Setting values of structure
members under
glcdc_cfg_t.output.dithering are
ignored.)
Dithering output.dithering. IMGC_DITHER_MODE <« Sets to '0: truncated, 1: rounded'
mode dithering_mode or dithering with 2x2 pattern.
selection 2
Dithering output.dithering. IMGC_DITHER_2X2_PA | « Specifies pattern value A of
pattern value | dithering_ dithering with 2x2 pattern (valid
A pattern_a only when dithering_mode is
'GLCDC_DITHERING_MODE_2X
2PATTERN)).
Dithering output.dithering. IMGC_DITHER_2X2_PA | « Specifies pattern value B of
pattern value | dithering_ dithering with 2x2 pattern (valid
B pattern_b only when dithering_mode is
'GLCDC_DITHERING_MODE_2X
2PATTERN)).
Dithering output.dithering. IMGC_DITHER_2X2_PC | « Specifies pattern value C of
pattern value | dithering_ dithering with 2x2 pattern (valid
Cc pattern_c only when dithering_mode is
'GLCDC_DITHERING_MODE_2X
2PATTERN)).
Dithering output.dithering. IMGC_DITHER_2X2_PD | <« Specifies pattern value D of
pattern value | dithering_ dithering with 2x2 pattern (valid
D pattern_d only when dithering_mode is
'GLCDC_DITHERING_MODE_2X
2PATTERN)).
Enable/ output. IMGC_BRIGHT_OUTCT | « Enables or disables brightness
disable brightness. L_ACTIVE adjustment.
setting of enable (When it is invalid, the brightness
brightness adjustment value for RGB signal
adjustment is set to 0 regardless of setting
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Outline Structure Member Define Directive Output Setting Description
by QE for Display[RX] Value in the
Sample
Program
values of structure members
under
glcdc_cfg_t.output.brightness.)
*It is always set to true by QE for
Display [RX].
Brightness output. IMGC_BRIGHT_OUTCT | « Specifies the brightness
adjustment brightness.r L_OFFSET_R adjustment value for the R signal.
value for R
signal
Brightness output. IMGC_BRIGHT_OUTCT | « Specifies the brightness
adjustment brightness.g L_OFFSET_G adjustment value for the G signal.
value for G
signal
Brightness output. IMGC_BRIGHT_OUTCT | « Specifies the brightness
adjustment brightness.b L_OFFSET_B adjustment value for the B signal.
value for B
signal
Enable/ output.contrast. IMGC_CONTRAST_OUT | « Enables or disables contrast
disable enable CTL_ACTIVE adjustment.
setting of (When it is invalid, the contrast
contrast adjustment value for the RGB
adjustment signal is set to 1.000 regardless of
setting values of structure
members under
glcdc_cfg_t.output.contrast.)
*It is always set to true by QE for
Display [RX].
Contrast output. IMGC_CONTRAST_OUT | « Specifies the contrast adjustment
adjustment contrast.r CTL_GAIN_R value for the R signal.
value for R
signal
Contrast output. IMGC_CONTRAST_OUT | « Specifies the contrast adjustment
adjustment contrast.g CTL_GAIN_G value for the G signal.
value for G
signal
Contrast output. IMGC_CONTRAST_OUT | « Specifies the contrast adjustment
adjustment contrast.b CTL_GAIN_B value for the B signal.
value for B
signal
Enable/ output.gamma. IMGC_GAMMA_ACTIVE | <« Enables or disables contrast
disable enable adjustment.
setting of (When it is invalid, setting values
gamma of structure members under
correction glcdc_cfg_t.output.gamma are
ignored.)
*It is always set to true by QE for
Display [RX].
Gamma output.gamma. - gain[16] <« Specifies the gain value and the
correction p_r IMGC_GAMMA_R_GAIN | (&gs_gamm start threshold value for each R
table for the _00~IMGC_GAMMA_R_ | a_table_r) signal area.
R signal GAIN_15
- Threshold[15]
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Outline Structure Member Define Directive Output Setting Description
by QE for Display[RX] Value in the
Sample
Program
IMGC_GAMMA_R_TH_O For the structure member, the
1~IMGC_GAMMA_R_TH address of the table variable
_15 (gs_gamma_table ) is set.
Gamma output.gamma. - gain[16] “«— Specifies the gain value and the
correction p_g IMGC_GAMMA_R_GAIN | (&gs_gamm start threshold value for each G
table for the _00~IMGC_GAMMA_R_ | a_table_g) signal area.
G signal GAIN_15
- Threshold[15] For the structure member, the
IMGC_GAMMA_G_TH_O address of the table variable
1~IMGC_GAMMA_G_TH (gs_gamma_table_g) is set.
_15
Gamma output.gamma. - gain[16] <« Specifies the gain value and the
correction p_b IMGC_GAMMA_B_GAIN | (&gs_gamm start threshold value for each B
table for the _00~IMGC_GAMMA_B_ | a_table_b) signal area.
B signal GAIN_15
- Threshold[15] For the structure member, the
IMGC_GAMMA B _TH 0 address of the table variable
1~IMGC_GAMMA_B_TH (gs_gamma_table_b) is set.
_15
Enable/ clut.enable - Graphics 2: Update or not update CLUT
disable false memory.
setting of (If CLUT memory is not updated,
CLUT Graphics 1: setting values of structure
memory Not set members under clut are ignored.)
Pointer to clut.p_base - Graphics 2: Reads the value at the address
the start FIT_NO_PT | designated by the pointer and
address of R copies it to the CLUT memory.
the CLUT
memory Graphics 1:
Not set
Start entry clut.start - Graphics 2: Starts updating the CLUT memory
number of 0 from the entry number specified.
the CLUT
memory to Graphics 1:
be updated Not set
Entry size of | clut.size - Graphics 2: Updates the CLUT memory for the
the CLUT 256 specified size.
memory to
be updated Graphics 1:
Not set
Enable/ detection.vpos_de | - true Enables or disables VPOS
disable tect detection.
setting of
VPOS
detection
Enable/ detection.grluf d | - false Enables or disables GR1UF
disable etect detection.
setting of
GR1UF
detection
Enable/ detection.gr2uf_d | - true Enables or disables GR2UF
disable etect detection.
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Outline

Structure Member

Define Directive Output
by QE for Display[RX]

Setting
Value in the
Sample
Program

Description

setting of
GR2UF
detection

Enable/
disable
setting of the
VPOS
interrupt

interrupt.
vpos_enable

true

Enables or disables the VPOS
interrupt.

Enable/
disable
setting of the
GR1UF
interrupt

interrupt.
grluf_enable

false

Enables or disables the GR1UF
interrupt.

Enable/
disable
setting of the
GR2UF
interrupt

interrupt.
gr2uf_enable

true

Enables or disables the GR2UF
interrupt.

----: There is no corresponding define directive.
<« : The setting is made by a define directive output by QE for Display [RX].
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7.4 Peripheral Devices
Table 7-2 shows the peripheral devices used by this sample program.

Table 7-2 Peripheral Devices to be Used

Peripheral Device Usage
Graphics LCD controller (GLCDC) Indicates the display.
- Graphics 2 is used.
- Graphics 1 is unused.
- Color format: RGB565
- Output data format: RGB565 (parallel 16 bits)

Interrupt controller (ICU) Controls interrupts generated by the GLCDC.
Extended RAM Used for a frame buffer.
7.5 Memory

Table 7-3 shows the sizes of ROM and RAM used by this sample program.

Table 7-3 Sizes of ROM and RAM

Project Memory Size Remarks
Used
RSK RX72N ROM 17266 bytes Code, constant data, and initial value data
RAM 8129 bytes Data: 376 bytes

Uninitialized data: 2633 bytes
STACK: 5120 bytes

Envision RX72N | ROM 17270 bytes Code, constant data, and initial value data

RAM 8129 bytes Data: 376 bytes
Uninitialized data: 2633 bytes
STACK: 5120 bytes

RSK RX65N ROM 16842 bytes Code, constant data, and initial value data

RAM 8013 bytes Data: 376 bytes
Uninitialized data: 2517 bytes
STACK: 5120 bytes

Envision RX65N | ROM 16862 bytes Code, constant data, and initial value data

RAM 8013 bytes Data: 376 bytes
Uninitialized data: 2517 bytes
STACK: 5120 bytes

7.6 Memory Map

Table 7-4 shows the specific section used by this sample program.

Table 7-4 Specific Section Used by the Sample Program.

Section Type Description
FRAME_BUFFER data A buffer in which display data is stored.
It is allocated to the fixed address (0x00800000) of the extended
RAM area.
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7.7 Interrupts Used

Table 7-5 lists interrupts used in the sample program. These interrupts are controlled by the GLCDC FIT
module. For details, refer to the user's manual for the GLCDC FIT module.

Table 7-5

Interrupts Used in the Sample Program

Interrupt

Priority

Description

VPOS

GR1UF

GR2UF

5

Generated in response to the detection of lines in the graphics 2
block (interrupt of group AL1; source number: 8).

Generated when the supply of graphics data to the alpha-
blending section of the graphics 1 block is delayed due to the
load of access to the bus (interrupt of group AL1; source
number: 9).

This interrupt is inhibited in this sample program since the
graphics 1 block is not used.

Generated when the supply of graphics data to the alpha-
blending section of the graphics 2 block is delayed due to the
load of access to the bus (interrupt of group AL1; source
number: 10).
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7.8

Using this Sample Program

The main.c file of this sample program includes code for processing required to initialize the GLCDC and
produce a display on the panel. When you refer to code for a user system, equivalents of the following
variables and functions in the main.c file will be required. Although some define directives are used to set up
values to be assigned to parameters of the GLCDC FIT module, they are not absolutely required for the

main.c file since immediate values can be assigned instead.

Check the following as a reference for a user system.

7.8.1

Variable List

Table 7-6 shows the required variables.

Table 7-6 Required Variables

Type

Variable Name

Contents

static glcdc_cfg_t

gs_glcdc_init_cfg

Structure variable passed to the
R_GLCDC_Open function of the GLCDC FIT
module.

Specifies the information required for the
display on the screen.

static volatile bool

gs_first_interrupt_flag

A variable to check the first VPOS interrupt in
the callback function

static const
gamma_correction_t

gs_gamma_table r
{gain[16]={IMGC_GAMMA_R_GA
IN_00~IMGC_GAMMA_R_GAIN_
15}

Threshold[15]={IMGC_GAMMA_R
_TH_01~IMGC_GAMMA_R_TH_
15}}

Gamma (red) table.

Table data use the define directive in the
header file (r_image_config_{board name}.h)
output from QE for Display [RX].

static const
gamma_correction_t

gs_gamma_table_g
{gain[16]={IMGC_GAMMA_G_GA
IN_00~IMGC_GAMMA_G_GAIN_
15}

Threshold[15]={IMGC_GAMMA _
G_TH_01~IMGC_GAMMA_G_TH
_15}}

Gamma (green) table.

Table data use the define directive in the
header file (r_image_config_{board name}.h)
output from QE for Display [RX].

static const
gamma_correction_t

gs_gamma_table_b

{9ain[16]={IMGC_GAMMA _B_GAl
N_00~IMGC_GAMMA_B_GAIN_1
5}

Threshold[15]={IMGC_GAMMA_B
_TH_01~IMGC_GAMMA B _TH_
15}

Gamma (blue) table.

Table data use the define directive in the
header file (r_image_config_{board name}.h)
output from QE for Display [RX].
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7.8.2 Function List

Table 7-7 shows the required functions.

Table 7-7 Required Functions

Function Name

Outline

glcdc_initialize

Initializes and starts the GLCDC.

ge_for_display parameter_set

Collects the parameters of the GLCDC FIT module which are set by
QE for Display [RX].

glcdc_callback

A callback function of the GLCDC FIT module. It is not required when
the GLCDC interrupt function is not used. When you do not use this
function, disable the interrupt setting and the pointer to the callback
function (set FIT_NO_FUNC) according to the manual of the GLCDC
FIT module.

board_port_setting

A function for setting pins depending on the board (control pins for
backlight and reset of the LCD panel). It is not required because it
depends on the LCD panel to be used and the LCD connection type.
In the RSK and Envision, this function is used to control the backlight
and reset of the LCD panel with the general-purpose input/output port.
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8. Using QE for Display [RX]

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

8.1 Starting QE for Display [RX]

Selecting [Renesas Views] -> [Renesas QE] -> [Display Tuning RX (QE)] from the menu of the e? studio
starts QE for Display [RX] (Figure 8-1).

Figure 8-1 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 (QE) &3 b 44 | @3 =8

Maker/Type : Newhaven Display Intemational, Inc. v Model Name/Size : NHD-4.3-480272EF-ATXL#-CTP v

Block Image | TCON/LCD Setting | Timing Adjustment | Image Quality Adjustrment

GLCDC

Background Image Output Controllar
ganarator Synthesizar

Brightness
Contrast

Elending Gamma correction

Dither process

Elending
TCOM/LCD Setting
By FEar L omysar ! l
1 i
! | | _
1 i 1 i i
e |wm
1 i
1 i 1 i
1 i 1 i
i ¥ ] —A
Display

Figure 8-1 Initial State of QE for Display [RX]
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8.2 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.

The package of QE for Display [RX] V1.1.0 includes information on each of these LCD panels, so select the
given type.

&3 Display Tuning RX (QF) i3 B4 « | X r\ Q ¥ = O

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

Figure 8-2 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 9, Setting Detailed Data on the LCD
Panel.

8.3 Setting the Output of Control Signals

Select the [TCON/LCD Setting] tabbed page of QE for Display [RX] and specify the settings for the output of
control signals (Figure 8-3).

The following settings for the output of control signals are available on this page.

[Panel Driver Signal (TCON) Output Selection]
Selection of output pins:
Output to the LCD_TCONO to LCD_TCONS3 pins (TCONO to TCON3)
Active sense of control signals:
Positive sense: [Active High]
Negative sense: [Active Low]
[LCD Setting]
[LCD Output Format]
24-bit RGB888 output: [24bit (GLCDC_OUT_FORMAT_24BITS_RGB888)]
18-bit RGB666 output: [18bit (GLCDC_OUT_FORMAT_18BITS_RGB666)]
16-bit RGB565 output: [16bit (GLCDC_OUT_FORMAT_16BITS_RGB565)]
[Timing of Output Data]
Output on rising edges of the panel clock: [Rising (GLCDC_SIGNAL_SYNC_EDGE_RISING)]
Output on falling edge of the panel clock: [Falling (GLCDC_SIGNAL_SYNC_EDGE_FALLING)]
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& Display Tuning RX [QF) &2
Maker/Type : | EastRising

Block Image | TCOMN/LCD Setting

~ | Model Name/Size :

Timing Adjustment | Image Cuality Adjustment

LED Qutput Format:

Timing of Output Data: | Falling

Panel Driver Signal (TCOMN) Output Selection
Veync: | TCOND ~ ||High Active
Hsync: | TCOMT ~ ||High Active
DE: TCOM2 ~ || High Active
LCD Setting

24bit (GLCDC_OUT_FORMAT_24BITS_RGB23S)

(GLCDC_SIGMAL SYNC_EDGE_FALLING) ~

=R R Y= O

ER-TFTD43-3 ~

Figure 8-3

[TCON/LCD Setting] Tabbed Page

The following lists the settings that match the specifications of the each RSK and Envision board.

Table 8-1 LCD Panel Used for the Sample Program

RSK RX72N / RX65N

Envision RX72N / RX65N

Selection of output pins

Vsync TCONO TCONO

Hsync TCON2 TCONZ2

DE TCON3 TCONS3
Active sense of control signals

Vsync Negative sense: [Active Low] Negative sense: [Active Low]
Hsync Negative sense: [Active Low] Negative sense: [Active Low]
DE Positive sense: [Active High] Positive sense: [Active High]

[LCD Output Format]

16-bit RGB565 output [16bit
(GLCDC_OUT_FORMAT _16BITS_R
GB565)]

16-bit RGB565 output [16bit
(GLCDC_OUT_FORMAT _16BITS_R
GB565)]

[Timing of Output Data]

Output on rising edges of the panel
clock [Rising
(GLCDC_SIGNAL_SYNC_EDGE_RI
SING)]

Output on rising edges of the panel
clock [Rising
(GLCDC_SIGNAL_SYNC_EDGE_RI
SING)]
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8.4 Adjusting the Timing of Control Signals for the LCD Panel

When the values shown in Figure 8-4 are changed after the debugger is connected and the sample program
is executed, the timing of control signals can be changed. This tool directly writes the changed values to
registers of the GLCDC so that they are reflected in the operation of the LCD panel on the Envision.

&2 Display Tuning RX (QE) 2 R« eO =089

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

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

Panel Clock Frequency[MHz] :

! HTF !
vew[r B2 _.—I I_._
VBP|7 s vew 11 i ikt R j" B
VEF | : I
VDP zvz = i
1
VDF | VTP
1
vipls 2
. A DR S
vER | | |
. : : I |
viP | zes = (|| T I, P, — v »mmmrs miiiy i i
{HPW! HEP | HDP | HFP
HPW|25 = HBP (g2 = HDP 480 = HFP |17 = HTP 584 =
Value Typical Difference
Refresh Rate [Hz] 59.5 50.5 Q.0
Horizontal Frequency [kHz] 17.1 17.1 0.0
L«

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

Figure 8-4 Adjusting the Timing of Control Signals

Enter the frequency of the panel clock in the upper-left box in the [Timing Adjustment] area. This 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 actual frequency of the panel clock must be
specified in the program and cannot be specified by QE for Display [RX]. The recommended value of the
LCD panel has been specified as the initial value. In this example, enter 10 MHz, which is the value specified
in the sample program.

R20AN0487EJ0110 Rev.1.10 Page 43 of 64
Apr.07.20 RENESAS




RX Family QE for Display [RX] Sample Program

After that, adjust the individual parameters. The result of adjustment being shown in red numerals means
that the value is out of the range of specifications of the GLCDC and of the LCD panel. In such a case,
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 and of the LCD panel by
hovering the mouse over the adjusted value that is being shown in red.

The recommended values for the LCD panel are also used for these initial values. If you use the RSK, the
recommended value of the horizontal front porch (HFP) of the LCD panel is 2; however, this must be
modified since it is out of the range of the specifications of the GLCDC. Modify the value to 3 or more 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.

When you determine the adjusted values, write the values from this tool to the registers of the GLCDC and
check the results.

& Display Tuning RX (QE) &3 Hu|lphFoed =0

b4 «

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

Figure 8-5 Buttons for Setting Registers

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

Table 8-2 Facilities for Setting or Making Changes to Values in Registers

Button Name Description

B« Set the Register The settings are written to registers. This button is only effective if a
i debugger is connected.

Set the Registers | When this button is active, changes are automatically written to
4 in Real-time when | registers every time the setting is changed. This button is not active
the Parameters by default.

are Changed Writing to registers is only possible when a debugger is connected,;

no operation proceeds if a debugger is not connected.

Note:

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

For definitions of the graphics and background screens, refer to the RX65N Group, RX651 Group User's
Manual: Hardware (RO1UH0590) or RX72N Group User’'s Manual: Hardware (RO1UH0824).

In the sample program, a one-pixel red line is drawn around the outer periphery of a blue-colored image.
Adjustment of the sample program will not be needed since values which are appropriate for the RSK and
Envision have already been specified. In actual development, however, positions must be adjusted so that
the red line around the periphery is displayed on the LCD panel.

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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8.5 Output of Control Signals and Reflecting the Results of Timing Adjustment

The results of timing adjustment can be reflected in a program through the output of a header file. Clicking on
the [Generating Header File] button of QE for Display [RX] (Figure 8-6) generates a header file that reflects
the specified control timing.

e’]
& Display Tuning RX (QE) &3 B4 ||¢"\ O = 8

Figure 8-6 [Generating Header File] Button

When you select [For Timing and TCON Settings] only and click on [Generate], a header file is generated at
the specified destination for output. The name of the header file and the output destination can be specified

as desired.

[ select the Header File x

For Timing and TCOM Settings :

| Chge_for_display_re_sample\QE_for_Display_sample RX72M_Envision\srehr_led_timing_RX72N_Envision.h Browse...

[]For Image Adjustment :

Chge_for_display_rx_sample\OE_for_Display_sample RX72M_Envision\src\r_image_config_RX72MN_Envision.h Browse...

Figure 8-7 Selecting [For Timing and TCON Settings]

To reflect the timing of the sample project, output the header file with the name 'r_Icd_timing_< RX72N /
RX65N > < RSK / Envision >.h' in the following directory, and clean and build the project.

Directory:
<workspace folder> ¥QE_for_Display_sample_< RX72N / RX65N >_< RSK / Envision >¥src
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8.6 Image-Downloading Facility

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

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

& Display Tuning RX (QF) 53 Mo pelec ~=8

Figure 8-8 [Send the Image File] Button

Click on the [Send the Image File] button on the toolbar.

B8 send the Image >
Address: | 0x200000 |
Size[byte]: | |

Sending File: | Cihge_for_display_r_sample\QE_for_Display_sample_RX7ZMN_Envision\imageiLload_Sample_420x272_lit.bin | Browse...

[] Swap byte ordering

Figure 8-9 [Send the Image] Dialog Box

Specify the address of the destination and the file to be sent in the [Send the Image] dialog box. By default,
the value that has been set in the graphics 2 frame buffer control register is specified as [Address]. The
address need not be changed in the sample program since the address of graphics 2 has been used. When
specification of [Size] is omitted, the entire file specified in the [Sending File] edit box is written to the range
from the address specified in the [Address] edit box.

This application note includes sample image data. Send the following.
Directory:

<workspace folder> ¥QE_for_Display_sample_< RX72N / RX65N >_< RSK / Envision >¥image
File:

Load_Sample_480x272_lit.bin

When sending is successfully completed, color bars are displayed as shown in Figure 8-10.
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Figure 8-10 Image on Completion of Sending
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8.7 Adjusting Image Quality

Clicking on the items for image quality adjustment enclosed by red frames in Figure 8-11 on the [Block
Image] tabbed page makes the [Image Quality Adjustment] tabbed page appear, enabling the adjustment of
image quality.

& Display Tuning RX (QF) &2 B4 w | SO ¥ =8

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

Block Image | TCOMN/LCD Setting | Timing Adjustment| ImageQuaIi‘tyAdjustment|

GLCDC

Background Image Output Controller

generator Synthesizaer
Brightness
Video timing

=
TCON/LCD Setting

Elending

: ! | Fa...l

Display

Figure 8-11 Buttons for Selecting the Adjustment of Image Quality
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The [Image Quality Adjustment] tabbed page enables the adjustment of image quality. QE for Display [RX]
supports [Calibration Route Setting] and four facilities for adjusting image quality: [Brightness], [Contrast],
[Gamma correction], and [Dither process].

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

Image quality is adjusted by using [Quick Setting] or [Custom]. If you select [Custom], refer to the RX65N
Group, RX651 Group User's Manual: Hardware (RO1UH0590), RX72N Group User's Manual: Hardware
(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.

& Display Tuning RX (QF) &3 = | (¥ h & =

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

Block Image | TCON/LCD Setting | Timing Adjustment | Image Quality Adjustrment

Calibration Route Settin
Bightness QA

Contrast
Gamma correction
Dither process

=
—
=1
=]
L

Quick Setting : | 804 .

Custorn :  BRTG[%:0] (Green) | 804 =

BRTE[S:0] (Blue) | 804 =
BRTR[S:0] (Red) | 804 =

Figure 8-12 [Image Quality Adjustment] Tabbed Page
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8.8 Generating a Header File with the Results of Adjusting Image Quality

Click on the [Generating Header File] icon of QE for Display [RX] to generate a header file that reflects the
results of image quality adjustment which have been specified (see Figure 8-13).

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.

B8 select the Header File *

[]For Timing and TCOM Settings :

| Chge for_display_rc_sample\QE_for_Display_sample_RX72M_Envision\srchr_led_timing_RX72M_Envision.h | Browse...

Furlmageﬁldjustment:

|C:‘aqe_fu:ur_displaj,r_rx_samplE\QE_fu:ur_Displa}r_sampIE_RK?ZN_Emrisiu:un‘asrc\r_image_cnnfig_RK?EN_Envisinn.h | Browse...

Figure 8-13 Generating [For Image Adjustment]

To reflect the settings of image quality adjustment in the sample project, output the header file with the name
'r_image_config_< RX72N / RX65N > < RSK / Envision >.h" in the following directory, and clean and build
the project.

Directory:

<workspace folder> ¥QE_for_Display_sample_< RX72N / RX65N > < RSK / Envision >¥src
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9. 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 8-1, the [Edit Custom Display Data] dialog box (Figure 9-1) appears. Enter information on the LCD
panel in this dialog box.

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

Model Name/Size : | |

CLK NI - - A Divert the existing data
(®) Display Type 1 Vsync
() Display Type 2 Hsync [O0O00- 00000
() Display Type 3 Data ——_

Recommend input to the blank cell.

Parameter Min, Typ. Max.

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

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

Vertical Period (WP) [ms]

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

URL: |

Figure 9-1 [Edit Custom Display Data] Dialog Box

9.1 Entering Names for Registration

Enter the desired names in [Maker/Type] and [Model Name/Size] in the [Edit Custom Display Data] dialog
box (Figure 9-2). These names will be registered in the drop-down list for selection.

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

Model Name/Size : | LCD1 |

Figure 9-2 Registering a Name
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9.2 Selecting the

Display Type

Table 9-1, Main Control Signals, lists the control signals required for connecting an LCD panel. QE for
Display [RX] supports devices which have three display types with combination of those control signals.

Table 9-1 Main Control Signals

Name

Outline of Facility

Horizontal
synchronization signal
(Hsync)

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

Vertical synchronization
signal (Vsync)

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

Panel clock (CLK)

The signal that drives the sampling of pixels to be displayed

Display enable (DE)

The signal indicating that valid data are being output

Data (Data)

Data to be displayed

The user must check which control signals are required in the specifications of the LCD panel in use and

select the appropriate one from among the three display types shown in Table 9-2,

Control Signals to be Used.

Display Types and

Table 9-2 Display Types and Control Signals to be Used

Name Display type 1 Display type 2 Display type 3
T LT e L ACTEL L e EELRETEL
%:cm T gEK S;yr(m
Hsyne (1000 - 00007 Data —(__ Heyne  (LANDNOONL
T S (DE=Data Enable) g;a _,_E_I_
(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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9.3 Entering Control Timing

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

Figure 9-3 shows the result of data input for the LCD panel mounted on the Envision. Enter values with
reference to Table 9-3, Excerpt from the Datasheet for the LCD Panel on the RSK.

E Edit Customn Display Data

pod

Maker/Type: | Makerl

S |

Model Name/Size : | LCDT

() Display Type 1
() Display Type 2
(®) Display Type 3

CLK (NI - - AT
Vsync ] I
Hsync  TLOO0 - [A0N
pDE [ 1
Data —___ —

Divert the existing data

(DE=Data Enable}) Recommend input to the blank cell.
Parameter Min. Typ. M ax.
Panel Clock Frequency (PCF) [MHz] - 4.0 15.0
Panel Clock Period (PCP) [ns] 66.6666666666... 111.111111111.. -
Horizontal Frequency (HF) [KHz] - 17.14 -
Harizantal Period (HP) [us] - 538.3430571761... -
Haorizontal Total Period (HTP) [Clock] 525 525 B05
Horizontal Pulse Width (HPW) [Clock] 2 41 141
Horizontal Display Period (HDP) [Clock] 430 430 430
Harizantal Front Porch (HFP) [Clock] 2 2 g2
Harizontal Back Parch (HEP) [Clock] 2 2 4
Vertical Frequency (VF) [Hz] - 39,94 -
Vertical Period (VP) [ms] - 16.6833500166... -
Vertical Total Period (WTP) [Ling] 285 286 359
Vertical Pulze Width (VPW) [Line] 1 10 11
Vertical Display Peried (WVDP) [Ling] 272 272 272
Vertical Front Porch (WFP) [Ling] 1 2 227
Vertical Back Porch (WBP) [Ling] 1 2 11
URL: I

Help

Figure 9-3 Result of Control Timing Input
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Table 9-3 Excerpt from the Datasheet for the LCD Panel on the RSK
Parameter Symbol S?ec. Unit
Min. Typ. Max.
Clock cycle felk - 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

9.4 Editing Created Display Data

When the [Edit and Delete the Custom Display...] menu item is executed after clicking on the menu button on
the toolbar, the created display data can be re-edited.

|
R« e eo[=]= o

x

Edit and Delete the Custom Display...

I Check the latest information on web
—
Figure 9-4 [Edit and Delete the Custom Display...] Menu ltem
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10. Adapting the Sample Program to the User Environment

To adapt this sample program to the user environment, the sample program must be modified according to
the procedure in section 1.1, Flow of System Development with QE for Display [RX]. This chapter describes
changed points and gives supplementary explanations and notes for each procedure.

The following takes the RSK RX72N as an example.

Points to be changed depending on the user environment

<Creating a project>
Selecting the Smart Configurator when a new project is created
Setting a section
<Settings in the Smart Configurator>
Setting a clock
Adding the GLCDC FIT module
Setting pins for use by the GLCDC
<Creating a program (modification of the main.c file)>
Panel clock
Pin assignments (bit endian)
Pixel order
Other control pins (backlight, reset, etc.)
Names of the header files
Display size of graphics 2
Base address of graphics 2
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10.1 Confirming Specifications

Parameters that are not supported by QE for Display [RX] among those of the GLCDC that require setting
must be set by the user (refer to section 7.3, Correspondence between Parameters in the GLCDC FIT
Module and Header Files Output by QE for Display [RX]). The user also must control the LCD panel in terms
of the user board.

Determine the following settings according to the specifications of the board in the user environment.

e Panel clock

e Pin assignments (bit endian)

e Pixel order

e Other control pins (backlight, reset, etc.)

10.1.1 Panel Clock
The panel clock from the GLCDC is derived by the frequency-dividing signal from a clock source (PLL) by a
value from one to 32.

The frequency of the input clock of the LCD panel mounted on the RSK RX72N is 9 MHz (typ.) to 15 MHz
(max.). In this sample program, the input clock is divided by 24 to provide the clock source.

PLL (240 MHz)* / 24 = 10 MHz
(PLL = EXTAL (24 MHz) x 10 x 1 = 240 MHz

* Output clock */

gs_glcdc_init cfg.output.clock div ratic = GLCDC PANEL CLK DIVISOR 24;

Figure 10-1 Setting the Panel Clock (Divisor to Obtain the Clock Source)
In this sample program, the panel clock that is output runs at 10 MHz.

The user must adjust the horizontal frequency or refresh rate by using QE for Display [RX] since there is a
difference of 1 MHz against the typical value for the LCD panel (9 MHz).

10.1.2 Pin Assignments (Bit Endian) and Pixel Order

In the GLCDC, select 'little endian’ or 'big endian’ for the order of pin assignments and 'RGB' or 'BGR' for the
order of colors in pixel data, according to the connection between the MCU and the LCD panel.

The connection between the LCD panel mounted on the RSK RX72N and the MCU is the same as that
described in section 6.2, Pin Functions; 'little endian' and 'RGB' are selected as the order of pin assignments
(bit endian) and the order of colors in the pixel data, respectively.

The connection described above differs with the output data format. For details on output data formats, refer
to the hardware manual for the target MCU.

/* Endian */
gs_gledec_init_cfg.cutput.endian = GLODC_ENDIAN LITTLE;

'* Color order */

gs_glede_init_cfg.cutput.celor_order = GLCDC_COLOR_ORDER_RGE;

Figure 10-2 Setting Pin Assignments (Bit Endian) and Pixel Order
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10.1.3 Other Control Pins
In some cases, control of the backlight or reset may be required according to the connection between the
LCD panel and the MCU on the user board.

In the RSK RX72N, as described in section 6.2, Pin Functions, the backlight for and resetting of the LCD
panel are controlled by general I/O port pins of the MCU.

static void board_port setting (wvoid)

1
/ - Port setting ---- */
/* LCD back light and display-on */
PORT2.PODR.BIT.B7 = 1; /* Back light */
PORTK.PODR.BIT.B4 = 1; /* Display */
PORT2.PDR.BIT.B7 = 1;
PORTK.PDR.BIT.B4 = 1;

¥} /* End of function board_port_setting() */

Figure 10-3 Control of Backlight and Resetting
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10.2 Creating a Project

10.2.1 Selecting the Smart Configurator

Create a new project for the MCU to be used by the user. Proceed in accord with the displays of the 2
studio until the window shown in Figure 10-4 is displayed. Select [Smart Configurator].

O X

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

Smart Configurator

Use Peripheral Code Generator
Use FIT Madule Download FIT Modules

Srart Configurator is a single User Interface that combines the functionalities of Code Generator and FIT Configurator which
imports, configures and generates different types of drivers and middleware modules.

Srart Configurator encompasses unified clock configuration view, interrupt configuration view and pin configuration view.

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

modules will be notified.

(Smart Configurator is available only for the supported devices)

User Application

Driver and Middleware

Driver Code FIT Modules
Configured in GUI Selected in GUI
and Generated and Imported

MCU Hardware
BB R R EEEEEEREBERRRERERERERRYE

(Jommﬁguo;) 0 ewg)

Figure 10-4 [Select Coding Assistant settings] Dialog Box
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10.2.2 Setting a Section

Set the area to be used as the frame buffer as a section. Open the properties of the project and add the
FRAME_BUFFER section. In the sample program, the initial screen is generated from the area where the
FRAME_BUFFER section has been allocated. The address where this section starts is specified as the base

address of graphics 2.

Section Viewer

Address Section Name
0x00000004 su
sl
B_1
R_1
B2
R2
B
R
B8
B2
(00300000 FRAME_BUFFER I
0xFFCO000D C1
c2
C
csa
cs
D*
W+
L
p*

[] Owerride Linker Script

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

Add Section
MNew Overlay
Remaove Section
Move Up

Mowve Down

Browse

OK | | Cancel

Figure 10-5 Setting a Section

This sample program uses the expanded on-chip RAM area of RX72N devices (refer to section 7.6 , Memory
Map). Since the expansion is by 512 Kbytes in the case of the RX72N group, the user may need to consider
allocating the area to the on-chip ROM depending on the display size of the LCD panel in the user
environment. In such a case, this cannot be used as the initial screen by the sample program since the
image data must be downloaded to the on-chip ROM along with the program. Also, downloading to the on-
chip ROM is not possible with the image-downloading facility of QE for Display [RX]. For the size of the on-

chip ROM, refer to the hardware manual for the target MCU.
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10.3 Settings in the Smart Configurator
Use the Smart Configurator to set clocks, components, and pins. When all settings are completed, click on

the [Generate Code] button to generate the corresponding code. For details on the Smart Configurator, refer
to the user's manual for the Smart Configurator.

10.3.1 Setting a Clock

Make the clock settings on the [Clocks] tabbed page of the Smart Configurator to suit the panel in the user
environment. Note that the correct frequency must be set since the PLL is the clock source from which the
panel clock is derived.

10.3.2 Adding the GLCDC FIT Module

Add the GLCDC FIT module to the project on the [Components] tabbed page of the Smart Configurator.
Click on the [Add component] button and select [GLCDC FIT module (r_glcdc_rx)] from the list of
components in the [New Component] dialog box. If you have not already downloaded the module, you can
download it from [Download more software components] in this dialog box.

10.3.3 Setting Pins for Use with the GLCDC

When the added GLCD FIT module (r_glcdc_rx) is selected in the [Components] tabbed page of the Smart
Configurator, a list of pins available for use with the GLCDC is displayed. Set each pin to suit the
connections in the user environment.

After the operations with the use of the [Components], select the [Pins] tabbed page and specify the port and
pin numbers to which each pin function is assigned.

In the sample program for the RSK RX72N, settings have been made as described in section 7.2.3, Setting
Pins of the GLCDC.

10.4  Adjustment by QE for Display [RX] (Initial Setting)

According to the descriptions in chapter 8, Using QE for Display [RX], and chapter 9, Setting Detailed Data
on the LCD Panel, enter information on the LCD panel in the user environment and make the initial
adjustments.

Take care that the settings are in the range of the GLCDC FIT module following adjustments. On the [Timing
Adjustment] tabbed page of QE for Display [RX], the settings are displayed in red if they violate the panel
data and the setting range of the GLCDC that have been registered. Even if the settings are displayed in
black, they may still be beyond the range for the GLCDC FIT module.

After you have finished the adjustments, generate the header files.

In the sample program of the RSK RX72N, the header files are generated immediately below the
QE_for_Display_sample_RX72N_RSK¥src directory with the following hames.

r_led_timing_RX72N_RSK.h
r_image_config_RX72N_RSK.h
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10.5 Creating a Program
Create a program on the basis of the sample program.

10.5.1 Copying the Sample Program

Delete the '<name of a new project>.c' file which was created when the project was generated and copy the
main.c file of the sample program to the newly-created project.

10.5.2 Modifying the Program

Modify the main.c file with reference to section 7.8, Using this Sample Program, and section 10.1, Confirming
Specifications, until the program is complete. In this case, you may need to modify the following items.

(@ Names of the header files

Change the header files included in the main.c file in the sample program to those generated by QE for
Display [RX].

'* Header files for RSKRX72N board cutput by QE for Display [RX] */
#include “"r_image_config RX72M_RSK.h"
#include "r_lcd_timing_ RX72N_RSK.h"

Figure 10-6 Including the Header Files

(o) Display size of graphics 2

Change the values of the define directives to suit the display size of the LCD panel to be used. Since these
define directives are also used in generating data of the initial screen which is displayed by this sample
program, the display size of the initial screen is also changed according to the changes of the defined values
(the frame_buffer_initialize function in main.c).

/* Image info definition */
#define IMAGE WIDTH (486u) /* Width of image used in this sample. */
#define IMAGE HEIGHT (272u) /* Height of image used in this sample. */

- Graphic 2 setting ---- */
* Image format */
gs_gledc_init cfg.input[GLCDC FRAME LAYER 2].hsize
gs_gledc_init_cfg.input[GLCDC_FRAME_LAYER_2].vsize

IMAGE_WIDTH;
IMAGE_HEIGHT;

Figure 10-7 Specifying the Image Size of Graphics 2

(c) Base address of graphics 2

If you will not be using the area of the FRAME_BUFFER section or want to display data allocated to ROM,
change the base address of graphics 2 to the address where the area that holds the image data starts.

- Graphic 2 setting ---- */
* Image format */
gs_gledec_init cfg.input[GLCDC FRAME LAYER 2].p _base = (uint32_t *) FRAME_BUF_BASE_ADDR;

Figure 10-8 Specifying the Base Address of Graphics 2
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10.6

From Execution to the End of Adjustment

After the program has been created, start the debugger and execute the program. If the initial screen is not
correctly displayed, the settings are not correct. Check the values adjusted by QE for Display [RX] and the
settings of parameters of the GLCDC FIT module.

Figure 10-9 shows the flow of troubleshooting.

The initial screen is not
correctly displayed.

C

)

A 4

(nothing is shown).

A black screen is displayed

No

Return value of the
R_GLCDC_Open function

The image does not fit in the
LCD panel.

Not GLCDC_SUCCESS

Check the details of the
error and modify any
parameters that cause the
problem. If such a parameter
was from adjustment by QE,
review the values from
adjustment so that they are
within a range such that the
parameter can be set for the
GLCDC FIT module.

GLCDC_SUCCESS

The red frame is not
displayed.

>

Check that the backlight
and reset are controlled on

The image is displayed with
different colors from those that
should be on the initial screen.

the user board without

omission or errors.
Pin numbers, output
values, etc.

The displayed image is
completely different from the
desired initial screen.

s

Adjustment of the timing may
not have been correct. Check
the settings on the [Timing
Adjustment] and [TCON/LCD
Setting] tabbed pages of QE
for Display [RX].

The settings for TCON and
data pins may be incorrect.
Check the settings on the
[TCON/LCD Setting] tabbed
page of QE for Display [RX].

Figure 10-9 Troubleshooting

R20AN0487EJ0110 Rev.1.10

Apr.07.20

RENESAS

Page 63 of 64




RX Family

QE for Display [RX] Sample Program

Revision History

Description
Rev. Date Page Summary
1.00 Mar. 20, 2018 - First edition issued.
1.10 Apr. 07, 2020 - Added support for RSK RX72N, Envision Kit RX72N.
11 Changed Figure 10-10, Structure of Project Folders.
14 -19 Changed the figures to screen using e? studio v7.7.0 and
40 -51 Envision RX72N project.
27 Changed some description of Description column in Table 7-1.
36 Updated Table 7-3, Sizes of ROM and RAM.
52-55 Changed the figures to screen using e? studio v7.7.0.

R20AN0487EJ0110 Rev.1.10

Apr.07.20

Page 64 of 64
RENESAS




eneral 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.
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.
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.
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.
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.
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 Vi
(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 Vix (Min.).
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 LSl is not guaranteed.
Differences between products

Before changing from one product to another, for example to a product with a different part number, confirm that the change will not lead to problems.
The characteristics of a microprocessing unit or microcontroller unit products in the same group but having a different part number might differ in terms
of internal memory capacity, layout pattern, and other factors, which can affect the ranges of electrical characteristics, such as characteristic values,
operating margins, immunity to noise, and amount of radiated noise. When changing to a product with a different part number, implement a system-
evaluation test for the given product.
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1.

10.

11.
12.

(Notel)

(Note2)

Corporate Headquarters

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 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.
When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics
products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily
injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as
safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for
aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.
Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.
It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

“Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
“Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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