RE NESAS Application Note

RX Family

Sample Program Using On-Chip Memory to Display Images
on a WVGA Display

Summary

This application note describes a sample program that uses emWin middleware from Segger, the graphic
LCD controller (GLCDC), and FIT modules to display images on an WVGA display. The frame rate (FPS) is
displayed on the screen, allowing the user to confirm the update status of the screen by referring to a
numeric value.

Note that the description of the sample program in this application note is not intended as a detailed
explanation of the program. For the processing details, refer to the source code.

Note:

1. The target evaluation boards are the Renesas Starter Kit+ for RX72N (RSK RX72N) and Renesas
Starter Kit+ for RX65N (RSK RX65N), which have WQVGA support as a standard feature. However, a
separate WVGA display is required in order to run the sample program.

2. Itis recommended allocating a frame buffer to the on-chip memory, because it would not display
properly due to not enough access speeds to the external memory(SDRAM) in RX MCU in case of
allocating a frame buffer to the external memory.

Target Devices
RX65N and RX651 Group with ROM capacity of 1.5 MB to 2 MB
RX72N Group

When using this application note with other Renesas MCUSs, careful evaluation is recommended after making
modifications to comply with the alternate MCU.
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RX Family Sample Program Using On-Chip Memory to Display Images on a WVGA Display

1. Specifications

The sample code described in this application note uses the GLCDC and emWin middleware in order to
operate. The sample code assumes operation on an WVGA display (800 x 480) and does not make use of
the TFT-LCD (480 x 272) mounted on the RSK.

The sample code supports the six screen display modes listed below, each of which includes an on-screen
FPS indication except for Mandelbrot.

e Start menu: This screen is displayed immediately after startup. From here you can switch to any of
the following four screen display modes.

e 2D Drawing:  An icon moves around on the screen.

e Bounding balls: 25 large and small balls move around within a frame and bounce off the walls.

e Mandelbrot: A Mandelbrot set is displayed, and it can be enlarged or reduced in size.

e Stopwatch: Measures a duration of time.

e Help dialog: Displays explanations of the various screen display modes.

In addition, the LCD panel supports touch input, so the sample program can be controlled by touching the
screen.

The versions of the sample program for the RX65N and RX72N both operate in the same way, but there are
some settings that differ between the devices, such as system clock (ICLK) and the color format specified to
GLCDC and emWin. Refer to 6.3, Differences between Devices, for the main points of difference.

| Renesas Starter Kit+ "} Bouncing Balls Demo
Choose your demo: o

2D Drawing

FPs: 30 Bouncing Balls H
O . - : ; ﬂP FPS: 30

joy th
to: joy the bouncing bal

32:bit RX MCU.
he screen af rands o

STOPWATCH .
o %

o6

Usage Guide

With the Home button you can go back to main screen.

Help dialog Mandelbrot Stopwatch

Figure 1.1 Sample Program Screen Display Modes
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2. Operation Confirmation Conditions

The operation of the sample
conditions.

Table 2.1 Operation Confi

code referenced in this application note has been confirmed under the following

rmation Conditions (RX65N)

Item

Description

MCU used

R5F565NEDDFC (RX65N Group)

Operating frequency

Main clock: 24 MHz

PLL: 240 MHz (main clock x1/1 x10)

System clock (ICLK): 120 MHz (PLL x1/2)

Peripheral module clock A (PCLKA): 120 MHz (PLL x1/2)
Peripheral module clock B (PCLKB): 60 MHz (PLL x1/4)
LCD panel clock (LCD_CLK): 30 MHz (PLL x 1/8)

Operating voltage

3.3V

Integrated development
environment

Renesas Electronics
e? studio 2020-07

C compiler

Renesas Electronics

C/C++ Compiler for RX Family V3.02.00

Compiler option: The following option is added to the default settings of the
integrated development environment

-lang = c99
iodefine.h version V2.30
Endian order Little endian
Operating mode Single-chip mode
Sample program version Rev.1.00

Board used

Renesas Starter Kit for RX65N-2MB (product No.: RTK500565NXXXXXXXXX)

WVGA display

Manufacturer: Newhaven Display NHD-5.0-800480TF-ATXL#-CTP

Table 2.2 Operation Confi

rmation Conditions (RX72N)

Item

Description

MCU used

R5F572NNDDBD (RX72N Group)

Operating frequency

Main clock: 24 MHz

PLL: 240 MHz (main clock x1/1 x10)

System clock (ICLK): 240 MHz (PLL x1/1)

Peripheral module clock A (PCLKA): 120 MHz (PLL x1/2)
Peripheral module clock B (PCLKB): 60 MHz (PLL x1/4)
LCD panel clock (LCD_CLK): 30 MHz (PLL x 1/8)

Operating voltage

3.3V

Integrated development
environment

Renesas Electronics
e? studio 2020-07

C compiler

Renesas Electronics

C/C++ Compiler for RX Family V3.02.00

Compiler option: The following option is added to the default settings of the
integrated development environment

-lang = c99
iodefine.h version V1.00C
Endian order Little endian
Operating mode Single-chip mode
Sample program version Rev.1.00

Board used

Renesas Starter Kit for RX72N (product No.: RTK5572NNXXXXXXXX)

WVGA display

Manufacturer: Newhaven Display NHD-5.0-800480TF-ATXL#-CTP
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RX Family Sample Program Using On-Chip Memory to Display Images on a WVGA Display
3. FIT Modules and Tool Used

The FIT modules and tool used by the sample program described in this application note are listed below.
Refer to the documentation below in conjunction with this document.

FIT modules

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

e RX Family Graphic LCD Controller Module Using Firmware Integration Technology (RO1AN3609)

e RX Family DMAC Module Using Firmware Integration Technology (RO1AN2063)

e RX Family GPIO Module Using Firmware Integration Technology (RO1AN1721)

e RX Family Simple I2C Module Using Firmware Integration Technology (RO1AN1691)

e RX Family CMT Module Using Firmware Integration Technology (RO1AN1856)

e RX Family emWin v.6.14 module Using Firmware Integration Technology (RO1AN5533)

e RX Family RX DRW2D Driver (R0O1AN5373) Attention : This driver is installed in the sample program, but
the application do not use it.

Tool

e QE for Display [RX]V2.0.0: Development Assistance Tool for Display (R20TS0606)
o RX Family QE for Display [RX] Application Note (R20AN0582)

If a newer version is available, use the newer version. You can confirm the latest versions of FIT modules
and tools, and download newer versions if available, on the Renesas Electronics website.
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4. Running the Project

How to run the sample program is described below. A separate version of the sample program is available
for each device.

e wvga_sample_rx65n (project version for RSK RX65N)
e wvga_sample_rx72n (project version for RSK RX72N)

4.1 Installing the WVGA Display

The sample code utilizes the WVGA display listed in section 2, Operation Confirmation Conditions. This is
different from the WQVGA (480 x 272) display mounted on the RSK board. The connector of the WVGA
display used by the sample program is completely compatible with the connector of the WQVGA display on
the RSK board. This means no special operations are needed in order to connect the WVGA display.

4.2 Importing the Project

Although there is a different project for each device, the method used to import and run them is the same.
Therefore, the method used to run the project on RSK RX72N is described below as a representative
example.

1. Click [File].

2. Click [Import...].

&) wvga_sample - e* studio
ource Refactor Navigate Search Project R
) New Alg+Shifte+N > Ly, ¢
Open File...

(3 Open Projects from File System...
Recent Files s [ . .
Click [File].

Close All Ctrl+Shift+W

Rename... F2
& Refresh Fs

Convert Line Delimiters To >

Print... Cirl+P

v Import... I
gz . Click [Import...].

Properties Alt+Enter

Switch Workspace >
Restart
Exit
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RX Family Sample Program Using On-Chip Memory to Display Images on a WVGA Display

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

4. Click [Next >].

& import o X
Select N
Create new projects from an archive file or directory. E A 5

Select an import wizard:

~ (= General

e erie Click [Existing Projects into Workspace].
1. Bxisting Projects into Workspace
3 File System / =
I () Projects from Folder or Archive I
=3 o o 1 Workspace
aw Renesas CCRX project conversion to Renesas GEC RX
@ Renesas C5+ Project for CATBKOR/CATBKO

T Renesas CS+ Project for CC-RX and CC-RL
1 Renesas GitHub FreeRTOS (with loT libraries) Project

(SR

(& Code Generator .

o 9 / Click [Next >].
@ ceack I near [IF Enen Cancel

5. Specify the zip file containing the sample project in the combo box next to [Select archive file:].
6. Click [Finish].

) Import o

Import Projects =1

Select a directory to search for existing Eclipse projects.

/ Specify the zip file containing the sample project.

(O Select root directory:

(@ Select archive file: |c:;nIwn\oanmvga,samp\e,mzn‘z\p

- [I” Browse...
Projects:
wyga_sample_n72n (wvga_sample_nc72n/) Select All
Deselect All
Refresh
Options
Search for nested proje
Copy projects into workspace
[IClose newly imported projects upon completion
[ Hide projects that already exist in the workspace
Working sets
[ Add project to working sets New...
Selex

/ Click [Finish].
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RX Family Sample Program Using On-Chip Memory to Display Images on a WVGA Display

4.3 Building the Project
Follow the steps below to build the project and create a load module.

1. Click the project you wish to build (example: wvga_sample_rx72n HardwareDebug).

2. Click the [Build] button.

a8
File Edit Source Refactor Mavigate Search Project RenesasViews Run  Window Help
% Debug IE wvga_sample_rx72n HardwareDeb 53
] g - ¥ - - #
- | [E7] wwga_sample_r«72n HardwareDebug
I Prygject Explorer 53 =R
S \vga_sample_r72n New Launch Cenfiguration...
Click the [Build] button Click the project you wish to build.

3. When the message ‘Build complete.” appears on the [Console] panel, the build operation is complete.

& Console &% | &% Smart Browser

COT Build Console [wwga_sample_r«72n]

36 segments required LMA fixes

Converting the DWARF information....
Constructing the output ELF image....

Saving the ELF output file wvga_sample_rx72n.x
'Build complete.’

1@:56:88 Build Finished. @ errors, @ warnings. (tock 1m:439s.778ms)

4.4 Connecting a Debugger and Running the Program
1. Click the project to be debugged (example: wvga_sample_rx72n HardwareDebug).

2. Click the [Launch in ‘Debug’ mode] button.

a8
File Edit Source Refactor MNavigate Search Project RenesasViews Run Window Help
IE wwga_sample_r«72n HardwareDebi 5
[E7 wvga_sample_r«72n HardwareDebug
[¥5 Project Bplarer 32 S-S
=5 wvga_smple_r72n Mew Launch Cenfiguration...
Click the [Launch in ‘Debug’ mode] button. Click the project to be debugged.
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3. When the following message is displayed, click [Switch].

ﬁ Confirm Perspective Switch *,

e

This kind of launch is cenfigured to epen the Debug perspective when it suspends.
h- 4

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 switch to this perspective now?

Click [Switch].

|-

[[1Remember my decision

4. When the load module finishes downloading, the [Debug] perspective opens.

BB wvgs_ssenple - wvga_sample_n72n/src/sme_gen/r_bsp/meu/sll/resetpro.c - & studio - a b3
file Edit Source Refactor Navigste Search Project Renesas\iews Fun Window Help
K|l 42| W 15 Deug v || £ wvga_sample_n72n HardwareDebts v [ o BeRvowl» BN B 53 G, v % » FRQS V[ A O H~Qv S 9~
. . - v|ro Q 59| BHCUC 43 Debug
@ (9 resetprgc 23 SE -
areOebug [Renesss B R_8SS_POR_FUNCTION(R_BSP_STARTUP_FUNCTION) - w X % PCVBOA 04 | By | o
] [cores: 0] { _
ngle core) [core: O] (Suspe 2 ¥ B 5 L s Adcres s
= PowerON_Reset PC() ot resetprg.ciist 1% Trace Stant
W reeetf-gdb -ncforce-isazv3 -nc-force-doubl O] @ Tosce Stop
o] Renesas GOB server (Host ) # Trace Record
N ce [ €4 Event Beeak
= d_'z;‘ sy ) cen executed 16> Timer Start
- e (__GNUC__ C T Stoy
$4F 8SP_CFG_USER_STACK_ENABLE == 1 DI Yomer Stop
INTERNAL_NOT_USED(ustack_area);
sendif
INTERNAL_NOT_USED(istack_sres);
#endif
#if defined(_CCRX_) || defined(_GNUC_)
. ze the Interrupt Table Reg
R_BSP_SET_INTB(R_BSP_SECTOP_INTVECTTE
= #ifdef BSP_MCU_EXCEPTION_TASLE
. alize the Exception Table Register *
R_BSP_SET_EXTB(R_BSP_SECTOP_EXCEPTVECTTBL);
rendif
2ifdef BSP_MCU_FLOATING_POINT
= sifdef _FPU
R_eév}ir}&smsév_r;m}jm_xﬁﬂ | asv_vnv_#vu;iixnc | BSP_PRV_FPU_DENOM);
Hendif
Bendif
= #ifdef BSP_MCU_DOUBLE_PRECISION_FLOATING_POINT < >
ifdnf b
s nPEPL 3 Project Saved Templates
© Console 21 " " B EE DS
wvgs sample re7an HardwareDebug (Renesas GOB Hardware Debugging]
ESULSTOF DOBFO Kevision LLLIE Kev.w ~
User Vecc 3.34995 V
Finished target connection
GD8: 52613
Target connection status - OK
Target connection status - OK
Starting downlosd
Finished downlosd
Hardears heaaknaint <ot At addrece Mnffenddén .
< > < >
Octfc01600 Q om @ Emulator

function.

Q wvga_sample - wvga_sample_r72n/src/smc_gen/r_bsp/mecu/all/resetprg.c - e* studio
File Edit Source

Refactor MNavigate

| % Debug

Search Project RenesasViews Run Window Help

| iz~

w | | [E7 wvga_sample_r«72n HardwareDebr ~

|®v‘%v@é ® T

e lick this b

3 Click this button.
%5 Debug 2 = | 1= | e § = O [£] resetprg.c B2 g ple_n72n.c
v [67 wvga_sample_n72n HardwareDebug [Renesas & 188 ffc@l6fe = R_BSP_POR_FUNCTION(R_BSP_STARTUP_FUNCTION)

w GE wwga_sample_r72n.x [1] [cores: 0]
~ o Thread #1 1 (single core) [core: 0] (Suspe
= PowerON_Reset PC() at resetprg.c:18t
p rx-elf-gdb -ni-force-isa=v3 -re-force-doubl
s Renesas GDB server (Host)

* Stack pointers are setup prior to calling this function -

‘* You can use auto variables in this function but such vari
* will be unavailable after you change the stack from the I

* The bss sections have not been cleared and the data secti
* and constructors of C++ obiects have not been executed ur

RO1AN5534EJ0100 Rev.1.00
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RX Family Sample Program Using On-Chip Memory to Display Images on a WVGA Display

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

e

File Edit Source Refactor ews Run Window

or B
45 Debug [E7] wvga_sample_r«72n HardwareDebi

4l - &l - . v|=p

Navigate Search Project RenesasVi

~ o Thread #1 1 (single core) [core: 0] (Suspe
= main() at wvga_sample_r«72n.c:14 Oxf

pi| rx-elf-gdb -rx-force-isa=v3 -rx-force-doubl
»| Renesas GDB server (Host)

{

%5 Debug 52 = | i+ | e § = 8 [ €] resetprg.c [£] wvga_sample_mT2n.c i1
w [£7 wvga_sample_r72n HardwareDebug [Renesas 3 ®* FILE

: wvga_sample_rx72n.c[]
w ¥ wwga_sample_re72n.x [1] [cores: O] 18 #include "r_smc_entry.h"

void main(void);

—void main(void)

Click this button.

7. The screen shown below is displayed on the LCD panel.

nesas Starter Kit+
Choose your demo:

Bouncing Balls

Mandelbrot

RO1AN5534EJ0100 Rev.1.00
Oct.16.20 RENESAS
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5. Hardware
5.1 Hardware Configuration and Jumper Settings
Table 5.1 lists details of the display device used by the sample program described in this application note.

Jumper settings are only necessary when using the LCD panel with the RSK RX65N board. Apply the jumper
settings listed in Table 5.1 as shown in Figure 5.1 before running the sample program. Note that no jumper
settings are needed on the RSK RX72N board.

Table 5.1 Display Device Used and Jumper Settings

Device Product Information (All Project Versions) Jumper Settings (RSK RX65N Only)
LCD panel Manufacturer: Newhaven Display <SW4>

Model No.: NHD-5.0-800480TF-ATXL#-CTP Pin 3: Off

Screen size: 800 x 480 Pin 4: On

Equipped with touch controller (OnBoard_TFT Available)

Figure 5.1 RSK RX65N Jumper Settings

RO1AN5534EJ0100 Rev.1.00 Page 11 of 18
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Table 5.2 and Table 5.3 list the pins used and their functions.

Table 5.2 Pins Used and Their Functions (RSK RX65N)

Connected Device | Pin Name 1/0 Description

LCD panel PB5/LCD_CLK-B Output Panel clock output
PB4/LCD_TCON 0-B Output Sync signal (VSYNC) output
PB2/LCD_TCON 2-B Output Sync signal (HSYNC) output
PB1/LCD_TCON 3-B Output Sync signal (DE) output
PBO/LCD_DATA 0-B Output LCD signal output R[3]
PA7/LCD_DATA 1-B Output LCD signal output R[4]
PAG/LCD_DATA 2-B Output LCD signal output R[5]
PA5/LCD_DATA 3-B Output LCD signal output R[6]
PA4/LCD_DATA 4-B Output LCD signal output R[7]
PA3/LCD_DATA 5-B Output LCD signal output G[2]
PA2/LCD_DATA 6-B Output LCD signal output G[3]
PA1/LCD_DATA 7-B Output LCD signal output G[4]
PAO/LCD_DATA 8-B Output LCD signal output G[5]
PE7/LCD_DATA 9-B Output LCD signal output G[6]
PEG6/LCD_DATA 10-B Output LCD signal output G[7]
PE5S/LCD_DATA 11-B Output LCD signal output B[3]
PE4/LCD_DATA 12-B Output LCD signal output B[4]
PE3/LCD_DATA 13-B Output LCD signal output B[5]
PE2/LCD_DATA 14-B Output LCD signal output B[6]
PE1/LCD_DATA 15-B Output LCD signal output B[7]
PB7/general I/O port Output Backlight (controlled by program)
P97/general I/O port Output Panel reset (controlled by program)

LCD panel P92/SSCL7 Input/output | Clock I/O

touch controller P90/SSDA7 Input/output | Data 1/O

(Simple 1°C) P42 Input Trigger input

RO1AN5534EJ0100 Rev.1.00 Page 12 of 18
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Table 5.3 Pins Used and Their Functions (RSK RX72N)

Connected Device | Pin Name I/O Description

LCD panel P14/LCD_CLK-B Output Panel clock output
P13/LCD_TCON 0-B Output Sync signal (VSYNC) output
PJ2/LCD_TCON 2-B Output Sync signal (HSYNC) output
PB1/LCD_TCON 3-B Output Sync signal (DE) output
PC5/LCD_DATA 0-B Output LCD signal output R[3]
P82/LCD_DATA 1-B Output LCD signal output R[4]
P81/LCD_DATA 2-B Output LCD signal output R[5]
P80/LCD_DATA 3-B Output LCD signal output R[6]
PC4/LCD_DATA 4-B Output LCD signal output R[7]
P55/LCD_DATA 5-B Output LCD signal output G[2]
P54/LCD_DATA 6-B Output LCD signal output G[3]
P11/LCD_DATA 7-B Output LCD signal output G[4]
P83/LCD_DATA 8-B Output LCD signal output G[5]
PC7/LCD_DATA 9-B Output LCD signal output G[6]
PC6/LCD_DATA 10-B Output LCD signal output G[7]
PJO/LCD_DATA 11-B Output LCD signal output BJ[3]
P85/LCD_DATA 12-B Output LCD signal output B[4]
P84/LCD_DATA 13-B Output LCD signal output B[5]
P57/LCD_DATA 14-B Output LCD signal output B[6]
P56/LCD_DATA 15-B Output LCD signal output B[7]
P27/general 1/0O port Output Backlight (controlled by program)
PK4/general 1/0 port Output Panel reset (controlled by program)

LCD panel PQ1/SSCL11 Input/output Clock I/0

touch controller PQ2/SSDA11 Input/output | Data I/O

(Simple I°C) P10 Input Trigger input
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RX Family Sample Program Using On-Chip Memory to Display Images on a WVGA Display

6. Description of Sample Program

6.1 Overall Configuration

Figure 6.1 illustrates the overall software configuration of the sample program. The emWin middleware and
peripheral function drivers are used to implement the operation of the application. For details of the individual
software components, refer to the associated application notes.

/ Application \

!

FIT Modules

Figure 6.1 Configuration of Sample Program

6.2 Memory Configuration

The sample program reserves graphic frame buffers in the SRAM and extended SRAM. The amount of
memory used by the frame buffers and the specified color format are listed below for each device.

Table 6.1 Frame Buffer Memory Usage and Color Format

Item RSK RX72N RSK RX65N

Frame buffer 1 (start address: 0x100) 390 KB 210 KB

Frame buffer 2 (start address: 0x800000) | 390 KB 210 KB

Color format CLUTS8 CLUT4
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RX Family Sample Program Using On-Chip Memory to Display Images on a WVGA Display

6.3 Differences between Devices

The versions of the sample program for the RX65N and RX72N both operate in the same way. Nevertheless,
there are some subtle differences between the two devices that result in differences in aspects such as the
operating frequency and the color format (color depth), which is determined by the size of the frame buffer.

The main differences between the two devices are summarized below. For setting items other than those
listed, refer to the sample code.

Table 6.2 Setting Differences between RX72N and RX65N

FIT Item RSK RX72N RSK RX65N
BSP System clock (ICLK) 240 MHz 120 MHz
GLCDC, emWin Color format CLUTS CLUT4
GLCDC FIT Macro line offset 832 448
Output data pixel order RGB BGR
12C Channels 11 7
GPIO Display on/off signal pin | PK4 P97
Backlight pin P27 PB7
Touch panel IC reset pin | PL3 P66

6.4 QE for Display [RX]

The sample program makes use of QE for Display [RX], a development assistance tool for display
applications that supports display control via a graphical interface, when specifying settings such as the
GLCD timing, graphic layers, and emWin parameters.

The files r_emwin_rx_config.h, r_image_config.h, and r_Icd_timing.h included in the project are output files
containing settings specified using QE for Display [RX].

For details, refer to the documentation for QE for Display [RX] listed in section 3, FIT Modules and Tool
Used.

6.5 Note on Usage of Free Version of C/C++ Compiler Package for RX Family

It is possible to continue to use the free version of C/C++ Compiler Package for RX Family after the trial
period has expired, but the link size is limited to 128 KB. Be aware that since the link size of the sample
project exceeds 128 KB, it is not possible to finish building it on the free version of the compiler.

For details, visit the free software development tools page on the Renesas website.

RO1AN5534EJ0100 Rev.1.00 Page 15 of 18

Oct.16.20 RENESAS
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7. Reference

7.1 FPS Values under Operation Confirmation Conditions

Table 7.1, Table 7.2 lists FPS values under the conditions listed in section 2, Operation Confirmation
Conditions.

Table 7.1 FPS Values under Operation Confirmation Conditions RSK RX65N (Reference Values)

Screen Start menu 2D Drawing | Bounding Stopwatch Help dialog
Display Mode balls
FPS Value 20 7 20 15 15

Table 7.2 FPS Values under Operation Confirmation Conditions RSK RX72N (Reference Values)

Screen Start menu 2D Drawing | Bounding Stopwatch Help dialog
Display Mode balls
FPS Value 41 15 30 30 30

The FPS value varies due to factors such as the characteristics of the image being displayed, the graphic
processing, other processing that is occurring, and the operating frequency. For this reason you should
evaluate the FPS of each application on your own system under actual usage conditions.

7.2 Code Size

Table 7.2 lists the ROM, RAM, and stack sizes of the sample program under the conditions listed in Table
2.1 and Table 2.2.

Table 7.3 ROM, RAM, and Stack Sizes

Code Sizes for ROM, RAM, and Stack

Device Category Memory Usage

RX72N ROM 1,394,198 bytes
RAM 77,868bytes
Stack 340 bytes

RX65N ROM 1,393,503 bhytes
RAM 76,088bytes
Stack*! 344 bytes

Note: 1. Includes maximum stack size used by interrupt handlers.
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8. Reference Documents

User’'s Manual: Hardware
RX65N Group, RX651 Group User’s Manual: Hardware (RO1UH0590)
RX72N Group User's Manual: Hardware (RO1UH0824)

The latest version can be downloaded from the Renesas Electronics website.

User’'s Manual: Evaluation board
Renesas Starter Kit+ for RX65N-2MB User's Manual (R20UT3888)
Renesas Starter Kit+ for RX72N User's Manual (R20UT4443)
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that have been issued for the products.
1. Precaution against Electrostatic Discharge (ESD)
A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity.
Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and
measurement tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor

devices must not be touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.
2. Processing at power-on

The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LSI are indeterminate and the states of
register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset
pin, the states of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins
in a product that is reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches the

level at which resetting is specified.
3. Input of signal during power-off state

Do not input signals or an I/O pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/0
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

elements. Follow the guideline for input signal during power-off state as described in your product documentation.
4. Handling of unused pins

Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are
generally in the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
the LSI, an associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal

become possible.
5. Clock signals

After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program
execution, wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an external oscillator
during a reset, ensure that the reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal

produced with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.
6. Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between 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 Vi (Min.).
7. Prohibition of access to reserved addresses

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these

addresses as the correct operation of the LSl is not guaranteed.
8. Differences between products

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



Notice

1.

10.

11.
12.

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.

(Notel) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled

subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

Corporate Headquarters
TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.

(Rev.4.0-1 November 2017)

Contact information

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

© 2020 Renesas Electronics Corporation. All rights reserved.
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