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Introduction
Thank you for using the Smart Configurator for RL78.

This document describes the restrictions and points for caution. Read this document before using the
product.
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1. Introduction

Smart Co
functions

nfigurator is a utility for combining software to meet your needs. It supports the following three
related to the embedding of Renesas drivers in your systems: importing middleware, generating

driver code, and setting pins.

1.1 System requirements
Smart Configurator for RL78 V1.1.0 operating environment is as follows.

111 PC

IBM PC/AT compatibles (Windows® 10, Windows® 8.1)

Processor: 1 GHz or higher (must support hyper-threading, multi-core CPUSs)

Memory capacity: 4 GB or more recommended. Minimum requirement is 2 GB or more (64-bit
Windows requires 4 GB or more)

Hard disk capacity: 200 MB or more spare capacity

Display: 1024 x 768 or higher resolution, 65,536 or more colors

All other necessary software environments in addition to Windows OS: Java Runtime Environment

1.1.2 Development Environments

Renesas Electronics Compiler for RL78 [CC-RL] V1.10 or later
LLVM for Renesas RL78 10.0.0.202104 or later

IAR Embedded Workbench for Renesas RL78 V4.21.1 or later
SMS Assembler Note \/1,00.00 or later

Note:

If you want to add SMS Assembler to e2 studio, install it from the integrated installer of e2 studio
21-04 or later. (Add e2 studio web page link)

As with other compilers, select and install from the [Additional Software] - [Renesas Toolchains &
Utilities] tab of the e2 studio setup wizard.
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2. Support List

2.1 Support Devices List
Below is a list of devices supported by the Smart Configurator for RL78 V1.1.0.

Table 2-1 Support Devices

Group PIN Device name

(HW Manual number)
RL78/G23 Group 30pin R7F100GAFXSP, R7F100GAGXSP, R7TF100GAHXSP, R7F100GAJXSP

(RO1UH0896EJ0100) 32pin R7F100GBFxNP, R7F100GBGxNP, R7F100GBHXNP, R7F100GBJXNP,
P R7F100GBFxFP, R7TF100GBGxFP, R7F100GBHxFP, R7F100GBJxFP

36pin R7F100GCFxLA, R7TF100GCGXLA, R7F100GCHXLA, R7TF100GCJIXLA
40pin R7F100GEFXNP, R7F100GEGxNP, R7F100GEHXNP, R7F100GEJXNP

R7F100GFFxFP, R7F100GFGXFP, R7F100GFHXFP, R7F100GFJXFP,
R7F100GFKxFP, R7TF100GFLxFP, R7F100GFNxFP

R7F100GGFxFB, R7TF100GGGxFB, R7F100GGHXFB, R7F100GGJXFB,
48pin R7F100GGKxFB, R7F100GGLxFB, R7F100GGNxFB, R7TF100GGFxNP,

R7F100GGGxNP, R7TF100GGHXNP, R7F100GGJXNP, R7F100GGKXxNP,
R7F100GGLXNP, R7F100GGNxNP

R7F100GJFxFA, R7F100GJGxXFA, R7F100GJHXFA, R7F100GJJIXFA,
R7F100GJKXFA, R7F100GJLXFA, R7F100GJINXFA

R7F100GLFXFA, R7F100GLGXFA, R7F100GLHXFA, R7F100GLJIXFA,
R7F100GLKxFA, R7F100GLLXFA, R7F100GLNxFA, R7F100GLFxFB,
64pin R7F100GLGxFB, R7F100GLHXFB, R7F100GLJXFB, R7F100GLKXFB,

R7F100GLLxFB, R7F100GLNxFB, R7F100GLFXLA, R7TF100GLGXLA,
R7F100GLHXLA, R7F100GLJIXLA, R7F100GLKXLA, R7F100GLLXLA,
R7F100GLNXLA

R7F100GMGxFA, R7F100GMHxXFA, R7F100GMJxFA, R7TF100GMKXFA,
80pin R7F100GMLXFA, R7TF100GMNXxFA, R7TF100GMGxFB, R7F100GMHXFB,
R7F100GMJxFB, R7F100GMKxFB, R7TF100GMLXFB, R7F100GMNxFB

44pin

52pin

R7F100GPGxFB, R7F100GPHxFB, R7F100GPJxFB, R7F100GPKXxFB,
100pin | R7F100GPLXFB, R7F100GPNxFB, R7TF100GPGxFA, R7TF100GPHXFA,
R7F100GPJXFA, R7F100GPKxFA, R7F100GPLxFA, R7TF100GPNxFA

128pin | R7F100GSJxFB, R7F100GSKxFB, R7F100GSLXxFB, R7F100GSNxFB
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2.2 Support Components List

Below is a list of Components supported by the Smart Configurator for RL78 V1.1.0.

Table 2-2 Support Components (1/2)

v : Support, -: Non-support

x
@
@
No Components Mode > Remarks
1 IA/D Converter - v
2 Clock Output/Buzzer Output Controller |- v
3 Comparator - v
4 CSI Communication Transmission v
Reception v
Transmission/reception v
5 D/A Converter - v
6 Data Transfer Controller - v
7 Delay Counter - v
8 Divider Function - v
9 External Event Counter - v
10 IIC Communication (Master mode) - v
11 IIC Communication (Slave mode) - v
12 Input Pulse Interval Measurement - v
13 Input Signal High-/Low-Level Width - v
Measurement

14 Interrupt Controller - v
15 Interval Timer 8 bit count mode v
16 bit count mode v
16 bit capture mode v
32 bit count mode v
16 Key Interrupt - v
17 One-Shot Pulse Output - v
18 Ports - v
19 PWM Output - v
20 Real-Time Clock - v
21 Remote Control Signal Receiver - v
22 SNOOZE Mode Sequencer - v
23 Square Wave Output - v
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Table 2-3 Support Components (2/2)

v : Support, -: Non-support

py)
I
\,
oS
2
No Components Mode w Remarks
24 UART Communication Transmission v
Reception v
Transmission/reception v
25 \Voltage Detector - v
26 \Watchdog Timer - v
27 Logic & Event Link Controller - v |Need
download in
Smart
Configurator
RL78
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2.3 New support
2.3.1 Add additional column labelled "Short name"

From Smart Configurator for RL78 V1.1.0, the "New Component" dialog has added additional column
labelled "Short Name" to separate the full descriptive string of the BSP component from the shorter
component name as used in the generated source.

a New Component [m]

Cnfh C Cal.

/] Show only latest version

Description

X

from those ilable in list

Select ¢
Category All v
Function | All v
Fiter |

Components Short Name Type Version N

# A/D Converter Code Generator 1.0.1

i Board Support Packages. - v1.11 r bsp RL78 Software Integration Syste... 1.1

# Clock Output /Buzzer Output Contro... Code Generator 1.0.0

# Comparator Code Generator 1.00

# D/A Converter Code Generator 1.00

# Data Transfer Controller Code Generator 1.00

# Delay Counter Code Generator 1.00

i Divider Function Code Generator 1.00

i3] ELCL AND Graphical Configurator 1.00

i3] ELCL button debounce Graphical Configurator 1.00

I3 ELCL D flip flop Graphical Configurator 1.00

i3] ELCL edge detection thinning function Graphical Configurator 1.00

i3] ELCL manchester decoder Graphical Configurator 1.00

131 ELCL Multiple Parameter Monitor Graphical Configurator 120 v

< >

The analog to digital (A/D) converter is function for converting analog inputs to digital signals.

Download ELCL modules

Download RL78 Software Integration System modules

onfigure general settings...

@ Back Next > Cancel

Figure 2-1 Additional column labelled "Short name"

2.3.2 A warning dialog is added for reminding user to save the project before code
generation
From Smart Configurator for RL78 V1.1.0, if project settings are not saved before code generation, a warning

dialog will pop up to remind user to save the project, user can disable it to pop up by checking “Always save
and generate without asking” checkbox.

g

Generate Code

ion
G Code Generating X
Oclog
_ -‘ \  Configuration must be saved before generating code.
joncl | ) ncy: 32000 kHz)
Proceed with save and generate?
pin g [J Always save and generate without asking?
ble
ngth

Figure 2-2 A warning dialog is added for reminding user to save the project
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2.3.3 Text file encode combo box can input the encoding type for Smart Configurator

From Smart Configurator for RL78 V1.1.0, the encode type is editable through the "Preference" dialog on the
Smart Configurator, it is allowed to input the preferred encode type if it is not listed out in the combo box.

EG Preferences O X
type filter text Smart Configurator P - v v
Help
Module Download Encode
v Smart Configurator Text file: ﬂ ~
Component CsV file: 1SO-8859-1
MCU/MPU Package / UTF-8
Pin Errors/Warnings UTF-16
g Code genl e 168¢
Creation dUTF-16LE
US-ASCII
P s Restore Defaults Apply
Apply and Close Cancel

Figure 2-3 Text file encode combo box is editable

R20UT4874EC0102 Rev.1.02 Page 8 of 16
Jul.20.21 RENESAS



Smart Configurator for RL78 V1.1.0 Release Note

3. Changes
This chapter describes changes to the Smart Configurator for RL78 V1.1.0.

3.1 Correction of issues/limitations

Table 3-1 List of Correction of issues/limitations v : Applicable, -: Not Applicable

€2¢9/8.71d

No Description Remarks

1 Fixed the option byte C1H value when use LVDO

AN

2 Fixed security ID code issue when using IAR RL78 Toolchain

3.1.1 Fixed the option byte C1H value when use LVDO

When using LVDO of voltage detector component, the option byte C1H value is not expected value. This
issue has been fixed from Smart Configurator for RL78 V1.1.0.

3.1.2 Fixed security ID code issue when using IAR RL78 Toolchain

When using the security ID in the [System] page with IAR RL78 Toolchain compiler in Smart Configurator,
the user security ID isn’t generated in code. This issue has been fixed from Smart Configurator for RL78
V1.1.0.
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3.2 Specification changes

Table 3-2 List of Specification changes

v : Applicable, -: Not Applicable

by
[
\l
®
)
N
No Description @ Remarks
1 Improve some macro names of BSP v
2 Improve the readability of generated comments for [IC components v
3 Improve interrupt priority text to display "Level 0 (high)" and "Level 3 (low)" on v
UL.
4 Improve the document displayed when importing the sample project (RL78 SIS | v
or other modules) according to current Renesas site
5 Improve CLKAn clock control in UARTA v
6 Improve P85 generation code including PFOEL register setting in PORT v

3.2.1 Improve some macro names of BSP
From Smart Configurator RL78 V1.1.0, add “BSP_CFG” to some macros in r_bsp_config.h file:

/* Option byte setting(When using IAR) */

#tdefine|BSP_CFG_|OPTBYTE@ VALUE (OxEFU) /* Generated value. Do not edit this manually */
#tdefine|BSP_CFG_|OPTBYTE1l_VALUE (@x7FU) /* Generated value. Do not edit this manually */
#tdefine|BSP_CFG_[OPTBYTE2_VALUE (OxE8U) /* Generated value. Do not edit this manually */
#tdefine|BSP_CFG_[OPTBYTE3_VALUE (@x04U) /* Generated value. Do not edit this manually */
#define|BSP_CFG_[SUBWAITTIME (800000U)
#define|BSP_CFG_|[FIHWAITTIME (80U)
#define|BSP_CFG [FIMWAITTIME (20U)
#define|BSP_CFG [FILWAITTIME (20U)
R20UT4874EC0102 Rev.1.02 Page 10 of 16
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3.2.2 Improve the readability of generated comments for IIC components
Improve readability of comment for each line of code:

1) Infile <Config_lICmn>_user.c:

Function: static void __near r_<Config_IICmn>_interrupt(void)

Comments before improvement:

[* Change the waiting time according to the system */

Comments after improvement:

[* Set delay to secure a hold time after SDA, SDL output. The delay time depend on slave device. Here
set xxx us as default base on current clock */

2) Infile <Config_IICANn>_user.c:

Function: static void r_<Config_IICAn>_master_handler(void)

Comments before improvement:

static void r_Config_IICAO_master_handler(void)
{
| /* Control for communication */ |
if (OU == lICBSY0) && (0U != g_iica0_tx_cnt))
{
r_Config_IICAO_callback_master_error(MD_SPT);

}

| [* Control for sended address */|

else

{
if (OU == (g_iica0_master_status_flag & 80 _IICA_ADDRESS_COMPLETE))

{
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Comments after improvement:

static void r_Config_IICAO0_master_handler(void)

{

/* Detection of stop condition handling */
if (OU == [ICBSY0) && (0U != g_iica0_tx_cnt))
{

r_Config_IICAOQ_callback_master_error(MD_SPT);
}

else

{

|/* Control for sended address */ |
if (OU == (g_iica0_master_status_flag & 80 _IICA_ADDRESS_ COMPLETE))

{

3.2.3 Improve interrupt priority text to display "Level O (high)" and "Level 3 (low)" on Ul

From Smart Configurator RL78 V1.1.0, change "high" to "Level O (high)", "Low" to "Level 3 (low)" for all
components which have interrupt priority selection and the Priority selection of [Interrupt] page.

1) Components Ul:

Interrupt setting

Communication end interrupt priority (INTIICAD) Level 3 (low) v
) ) Level O (high)
Callback function setting everT
Master transmission end Level 2
Level 3 (low)

Calllhmcls fimmtimen mmbhnmmnd fambimn = -

Figure 3-1 Priority level selection in components’ Ul

2) [Interrupt] page:

Vector Number Vector Table Address Interrupt Interrupt request source Peripheral  Priority
0 00004H INTWDTI Watchdog timer interval wDT
1 00006H INTLWI Voltage detection LvD Level O (high)
2 00008H INTPO Pin input edge detection INTC
3 DO00AH INTP1 Pin input edge detection INTC
A ARG L IRITHY [ - [ PR g IRITE
Figure 3-2 Priority level selection in [Interrupt] page
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3.2.4 Improve the document displayed when importing the sample project (RL78 SIS or
other modules) according to current Renesas site

From Smart Configurator RL78 V1.1.0, user can see the page "END USER LICENSE AGREEMENT" by
clicking “Disclaimer002" in EULA dialog.

E End User License Agreement(Sample Code) X

By clicking on the "I accept" button or other button or mechanism designed to A
acknowledge agreement to the terms of an electronic copy of the Disciaimer002the
"Agreement"), or by downloading, installing, accessing, or otherwise copying or using all
or any portion of the licensed software described in the Agreement (the "Licensed
Software"), (a) you accept the Agreement on behalf of the licensee for whom you are
authorized to act (the "Licensee"), and acknowledge that the Licensee is legally bound by
the Agreement, and (b) you represent and warrant that you have the right, power, and
authority to act on behalf of and bind the Licensee. IF THE LICENSEE DOES NOT
AGREE TO THE TERMS CONTAINED IN THIS AGREEMENT, OR IF YOU DO NOT
HAVE THE RIGHT, POWER, AND AUTHORITY TO ACT ON BEHALF OF AND BIND
THE LICENSEE, DO NOT SELECT THE "I ACCEPT" BUTTON OR OTHER BUTTON
OR MECHANISM DESIGNED TO ACKNOWLEDGE ACCEPTANCE OF THE
AGREEMENT, AND DO NOT DOWNLOAD, INSTALL, ACCESS, OR OTHERWISE
COPY OR USE ALL OR ANY PORTION OF THE LICENSED SOFTWARE. RENESAS
PERMITS THE LICENSEE TO DOWNLOAD, INSTALL, ACCESS, OR OTHERWISE
COPY OR USE THE LICENSED SOFTWARE (INCLUDING THE FUNCTIONALITY OR

Figure 3-3 EULA dialog

v

3.2.5 Improve CLKAN clock control in UARTA

From Smart Configurator RL78 V1.1.0, user can set CLKAnN pin output disabled or enabled on GUI , then the
corresponding code is generated into R_<Config_ UARTAN>_Create.

Components 12 g & Configure
£ - = UARTAD clock setting
type filter text Operation clock fSEL/64 v fSEL clock select fIHP (Clock frequency: 500 kHz)
v (& Startup LC dock 32000
~ (= Generic
@& rbsp CLKAOQ pin output setting

v & Drivers (® Disable (O Enable
~ (= Communications
@ Config UARTAQ

Data length setting
(5 bits O7 bits ® 8 bits

Figure 3-4 CLKAO pin output selection

3.2.6 Improve P85 generation code including PFOEL1 register setting in PORT

From Smart Configurator RL78 V1.1.0, when P85 is used as output function, PFOE15 bit is cleared in
R_<Config_ PORT>_Create.

void R Config PORT Create(void)
{
/* Set PORTE registers */
= _00_Pn7_OUTPUT_O0 | _00_Pné OUTPUT_O | _00_PnS5 OUTPUT_O0 | _00_Pn4 OUTPUT_O | _00_Pn3_OUTPUT 0 |
n0_OUTPUTI_O0;

PFOE1l &= (uinté_t) ~(_20_CLKAO_OUTPUT_ENABLED) ;

BOME = _00_POMn3_NCH_OFF | _00_POMnZ_NCH_OFF | _00_POMnl_NCH_OFF | _00_POMnO_NCH_OFF;

PME = _80_PMn7_NOT_USE | _40_PMn6_NOT_USE | _00_PMnS_MODE_OUTPUT | _10_PMnd4 NOT_USE | _0&_PBMn3_NOT_USE |
_04_PMn2 NOT_USE | _02_PMnl_NOT_USE | _01_PMn0_NOT_USE;

R_Config PORT_Create_UserlInit():’

Figure 3-8 The code of P85 output function
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4. Points for Limitation

This section describes points for limitation regarding the Smart Configurator for RL78 V1.1.0.

4.1 List of Limitation

Table 4-1 List of Limitation v : Applicable, -: Not Applicable
Py}
—
\‘
@
@
N
w
No Description Remarks
1 Note on extra help document issue v
2 Note on the callback function of UARTA is not called when transmit 1-byte data v

4.2 Details of Limitation

4.2.1 Note on extra help document issue
For Smart Configurator, there is an extra help "Smart Browser" under "[Help] > [Help Contents]".

Please ignore it.

Help
|® Help Contents I::) [ )
Home Page Search:
Release Notes Contents =
Tool News | #© Smart Browser
APl Manual + %> smart Configurator for RL78
6 About
Figure 4-1 Extra help issue
R20UT4874EC0102 Rev.1.02 Page 14 of 16
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422 Note on the callback function of UARTA is not called when transmit 1-byte data

When using UARTA transmission function to transmit 1-byte data in [Continuous transmission by polling]
mode, even if [Transmission end] callback is selected on GUI, the callback function can’t enter.

Workaround:
User can manually modify the following code in function: R_<Config_ UARTANn>_ Send.

Before modification:

MD_STATUS R_<Config_ UARTAN>_Send(uint8_t * const tx_buf, uint16_t tx_num)

while (OU I= (ASISAn & 20 _UARTA_DATA_EXIST_IN_TXBA))

After modification:

MD_STATUS R_<Config UARTAN>_Send(uint8_t * const tx_buf, uint16_t tx_num)

while ((OU != (ASISAn & 20_UARTA_DATA_EXIST_IN_TXBA)) || (OU != (ASISAn &
_10_UARTA_HAVE_NEXT_TRANSFER)))
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Revision History

Rev. |Date Description
Page |Summary
1.01 | Apr 13, 2021 - First edition issued
1.02 | Jul 20, 2021 Update 1.1.2 Development Environments

Update HW manual number in table “Table 2 1 Support Devices”

Update “2.3 New support”

Update “3. Changes”

Update “4. Points for Limitation”
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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/O pull-
up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal elements. Follow
the guideline for input signal during power-off state as described in your product documentation.

4. Handling of unused pins

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

5. Clock signals

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

6. Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between V. (Max.)
and Vi (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the input level is
fixed, and also in the transition period when the input level passes through the area between Vi (Max.) and Vii (Min.).

7. Pronhibition 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.
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14.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use
of these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights,
or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics
or others.
You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for
each Renesas Electronics product depends on the product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space
system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product
that is inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.
No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but
not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (*Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.
When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics
products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily
injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as
safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for
aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.
Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.
It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

(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.

(Rev.5.0-1 October 2020)

Corporate Headquarters Contact information
TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most up-to-date
Koto-ku, Tokyo 135-0061, Japan version of a document, or your nearest sales office, please visit:

www.renesas.com/contact/.
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