REN ESAS Application Note

RH850/U2B Group

Option Byte and Reset Vector Programming

Introduction

This document is intended to provide option bytes setting information to operate
RH850/U2B group in user mode and how to program option bytes and reset vector.

The aim of this document and software is to provide supplemental information for the
function of RH850/U2B. It is not intended to implement in the design for mass production.

There is no guarantee to update this document and software to reflect the latest manual,
errata, technical update and development environment. You are fully responsible for the
incorporation or any other use of the information in this document in the design of your
product or system, and refer to the latest manual, errata, technical update and
development environment.

The document is based on the Green Hills sample project for the “dr7f70254x_p” from the
Green Hills MULTI Device-Support-Package (RH850/U2B GHS-DF-Package (V1.40_1)).
This sample project can be directly used together with the RH850/U2B10 target board Y-
RH850-U2B10-TB-RAA271084.

Target Device:
e RH850/U2B Group

Target development environment:

Integrated development environment (MULTI) from Green Hills Software Corp:
e Product: IDE for V800, Version: 2024.1.4 (v 8.1.4)

Target: VBO0O/RH850

Device file: dr7f70254x_p.dvf (or other U2B derivate)

EXEC file: RH850G4 Executor V1.09.00.01 [22 Feb 2024]

850eserv2 Version: V2.072(x64)

Renesas Flash Programmer:
e Renesas Flash Programmer V3.20.00 (Renesas Flash Programmer (Programming
GUI) | Renesas)

Reference document:

e RH850/U2B Group User's Manual: Hardware

e The Hardware User’s Manual provides information about functional and electrical
behavior of the RH850/U2B.

e At the release time of this application note the following manual version is available:
RH850/U2B User’'s Manual (Rev.1.20): ROTUH0923EJ0120
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1. Quick Start for GHS MULTI

This is a quick start guide in case you want to add the option byte configuration
functionality with the opbt_u2b.c file to your project.

If you're using the sample project, the opbt_u2b.c file is already included, the necessary
modifications to the linker description file and the options for the target board Y-RH850-
U2B10-TB-RAA271084 are already in place. In this case, you can skip steps 1-4.

1. Add “opbt_u2b.c” file to GHS project (the file can be found in the sample project)
— (3)

Select product and set option bytes in “opbt_u2b.c” — (4)

In the GHS Multi build options (right click on sources.gpj) set the value of the
“Special Data Area” option to “No Special Data Area” (or modify the “sources.gpj’
file directly "-nothreshold") — (5.7)

Modify the linker file — (5.2)

Type the command “target FLASHEXTRA config1 on” command in the MULTI
debugger command pane to enable the “Configuration Setting Area” — (6)

6. Compile and download

W N

o s
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2. About Option Bytes and Reset Vector

Option bytes can be used to set a static configuration for the RH850/U2B behavior. This is
the same for the reset vector. All can be programmed to a special part of the flash
memory.

The main part of this project is one C-source code file including all user modifiable bit
definitions of the option bytes and reset vector.

A minor modification must be made to the linker file to place the data at a certain
address.

3. Where to Set Option Bytes and Reset Vector
The C-source code file is included in this working project and can be found here:

\src\ opbt_u2b.c

The generated constant data can be used to download it together with the code in a
debugger to RH850/U2B. It can also be used to create a hex file, which can be
programmed to the special flash area via an external programmer like the E2 Programmer
with "Renesas Flash Programmer (RFP)" or the PG-FP6 programmer.

A constant array "R_opbt[64]" starting with the reset vector and followed by all option
bytes is defined and declared. The array has a size of 64 words (32-Bit) or 256 bytes.
Note:

In the RH850/U2B series, the option byte setting values are different for each product, so
please set the corresponding value. For the details of option bytes, please refer to the
RH850/U2B Hardware User’s Manual.

4. How to Set Option Bytes

To select the right product, you may just select the necessary definition by
commenting/un-commenting the pre-defined definitions. So, for all available
configurations, the default option bytes are defined as 32-bit hexadecimal values within the
C-source file.

The default bit-values within this file are defined for RH850/U2B10 in performance
configuration without GTM support.

If another RH850/U2B variant is needed, the bit-definitions must be adapted manually.

The configurations of the option bytes can either be set by 32-bit hexadecimal values
e.g. define R_U2B_OPBTn Ox...

or by bit-values, which are described in detail in the device hardware user's manual.

The selection of using either the default 32-bit hexadecimal values or the individual bit-

definitions can be made by

* #define R_OPBT_USES BITS or
+ #define R_OPBT_USES HEX
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The default 32-bit hexadecimal values are defined depending on the product

(R_OPBT_U2B24/20/10/6 (FCC)):
+ #define R_OPBT_U2B24 or
+ #define R_OPBT_U2B20 or
+ #define R_OPBT_U2B10 or
« #define R_OPBT_U2B6

Performance or safety CPU configuration:
+ #define R_OPBT_G4MH_PERFORMANCE or
+ #define R_OPBT_G4MH_SAFETY

GTM support or GTM unsupported:

- #define R_OPBT_GTM_SUPPORT or

+ #define R_OPBT_GTM_NOT_SUPPORTED

5. How to Build the Project
5.1 Set Build Options

The file opbt_u2b.c should be compiled with option "-nothreshold". The constant data in
this file does not need any memory model, as it is not used by the CPU.

2% TEST\rh850_u2b_dr7f70254x_p_sc\default.gpj - MULTI Project Manager — O *
File Edit View Build Target Debug Tools Config Windows Help
- Bl R L*E
|Find: v” -
Mame Type Options &
E 3 rhgs0_uzb dr7f70254x p sc\default.opi  Top Project -cpu=rh&50g4mh -I.\device :binDir=out -ffunctions —prepre
B (B GettingStarted.gpj Program -bsp generic -1. \device -1 Yinc -1, -g -dual_debug -gnore_de
£ device/deviceheader.gpj Subproject
&3 lowsrclowinit.gpj Subproject -nothreshold —preindude_asm asm_macro_v1.h
B 3 src/sources.gpi Subproject -g
B main.c C File
B common.c C File
B common2.c C File
B main_ped.c C File -section ' text=.pel, text’
B main_pel.c C File -section ' text=.pel. text
B main_pe2.c C File -section ' text=pe2. text
B main_pe3.c C File -section ' text=.pe3. text’
B opbt_uzb.c C File -nothreshold
23 device/linkmapresources.gpj Target Resources
[l device/linkmap/dr 7f70254%_p_sc.ld  Linker Directives
[ GettingStarted.rc Script
™ outfGettingStarted.map Linker Address Map
Compiling main_pe3.c because main_pe3.o does not exist
Linking GettingStarted because it does not exist
Done
Build successful (Mon Jun 16 18:15:28 2825)
Cleaning ocut\GettingStarted
Done
Build successful (Mon Jun 16 18:15:34 2@825)
Status | Info Command Va50/RHa50
Figure 1: GHS MULTI - Sample project overview
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The options can be set via right click on the sources.gpj file and select “Set Build
Options...”

¥ Build Options for opbt_u2b.c set within sources.gpj = O *

Basic Options  All Options  Modified Options

Option Categories: Build Options in Category:
Bl Target _ Name value
Floating-Point Special Data Area No Special Data Area

Text and Data Placement
Instruction Set

Application Binary Interface
Operating System

Small Data Area File
Zero Data Area File
RH350 Tiny Data Area
Project 23-bit SDA

FA 23-bit ZDA
gggzﬂfg'” Linker-Based SDA23/ZDA23 Shortening

Preprocessor Linker-Based Move Shortening
. - Place all read-only SDA items in ZDA instead

C/C++ Compiler Allocation of Uninitialized Global Variables

Sif’t:THEr Allow Common Variables in ZDA
Compiler Diagnostics Position Independent Code
piler Liagnastes | Position Independent Diata
DoubleChedk (C/C++) Far Calls

GCores

Advanced Placement of Zero-Initialized Data

Zero BS5-Like Sections at Startup
Global Registers

Stack Limit Checking (Off)
Chedk for Stack Smashing Attacks {Off)
Indirect Function Call Checks (Off)

Indirect Function Call Checks with Standard Libraries

E =25t & ®
Documentation for Special Data Area

Specifies that data up to a certain size should be placed in the Small Data Area or Zero Data Area . Permitted settings for this option are:

Wm;l_ineui Doc-umenta.ﬁcn -] . Done
Figure 2: GHS MULTI | build options from "sources.gpj"

Or directly in the “sources.gpj” File:

#!gbuild
[Subproject]

9
main.c
common.c
common2.c
main_pe0.c

-section ".text"=".pe0.text"
main_pe1.c

-section ".text"=".pe1.text"
main_pe2.c

-section ".text"=".pe2.text"
main_pe3.c

-section ".text"=".pe3.text"
opbt_u2b.c

-nothreshold

Figure 3: Raw data of "sources.gpj" file
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5.2 Linker File Modification

This array is placed by the linker into the section ".OPBT". This linker section must be
included in the linker file. It must point to the "Configuration Setting Area" beginning at
address 0xFF321380. This address is the inactive / backside area of configuration data.
The "Configuration Setting Area" is a shadow area of the active / frontside area. The active
/ frontside area is located at different addresses and cannot be changed directly. Only the
inactive / backside area can be changed. It is used after the next reset.

Mandatory Linker File modification:

CONSTANTS
{..
OPTBYTE_START = 0xFF321380
OPTBYTE_SIZE =256

MEMORY
{..
OPTBYTE : ORIGIN = OPTBYTE_START, LENGTH = OPTBYTE_SIZE

}
SECTIONS

{..
.OPBT align(4) :> OPTBYTE

Figure 4: mandatory additions in Linker File

6. How to Write Option Bytes to U2B with “Green Hills MULTI”

By default, writing to the configuration area (reset vector and option bytes) is disabled. You
should enable the writing by executing the following command prior to the download of any
code or data to the RH850/U2B. The command may be placed within a debugger script file
or input at the cmd tab of MULTI window

target FLASHEXTRA config1 on

Execute the following command on the cmd tab of MULTI window to check if writing to the
configuration area is enabled.

target FLASHEXTRA

Above command outputs a list of flash areas. It shows whether the config settings area 1
is enabled.

After executing the download to RH850/U2B in the debugger, the option bytes and reset
vector are written to the "Configuration Setting Area" in the flash memory.

After a RH850/U2B reset, the new configuration becomes active.
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FE coreliixd - MULT Debugger - | x
File Debug VYiew Browse Target TimeMachine Tocls Ceonfig Windows Help
=
dLe T IAFIPHETSI HEHKRR RRAQEAQR %W E &
4 cores debug hE!’qu Target
wpmmE  Lcintvect: 87308468 jr RESET (@x4@8) A
s Bxd4 .cintvect+@md: Belc synci
®  Bx6  Lcintvect+@xs: olelcle) nop
s Bx8 .cintvect+8xd: Besn nop
v
|5|:|urce V| File: | V| Func: | V| e =
MULTI> target FLASHEXTRA configl on P
MULTI>» target FLASHEXTRA
ExteMr{F??Ww‘F‘F??E?‘F‘F\ ACCE i dizahled
Confliguration Setting area B(Bxff3208848-Bxff328843) access is dlsabled (DT]JJ
CD” 4 £ 42 2 lﬁ.‘ﬂ FLfoanoad oo L Lol Ly 1 Ll 2
Conflguratlon Setting area 1(Bxff321848-Bxff321843) access is enabled (OTP)
Configuration Setting area 1(@xff321@44-8xff3217ff) access is enabled
Security Setting area B(8xff321848-8xff32184b) access is disabled (OTP)
Sarnrity Settine area BIAWFFIMIRA--AWFFR21FFFY arrezz iz dizahlad N
< >
cmd | Trg® | Ifjo | Py | Tic™ ||In section: .cntvect STOPPED

Figure 5: Successful enabled configuration settings area
7. How to write Option Bytes to RH850/U2B with “Renesas Flash Programmer”

Any external programmer, that is suitable for re-programming the internal flash of
RH850/U2B, may also be used to program the new option bytes and reset vector.
Renesas offers the free-of-charge "Renesas Flash Programmer (RFP)" GUI to be used
with E2 Programmer or the stand-alone programmer PG-FP6.

7.1 Ready to use RFP-Project for U2B10 Target Board

The sample project also includes a folder named “RFP_Project” where you can find a
ready-to-use RFP-Project for the Y-RH850-U2B10-TB-RAA271084 target board capable of
writing the option bytes and the reset vector.

device
inc
lowsrc
ohjs
out
RFP_Project
SIC
I;f' default.gpj

I;f' GettingStarted.gpj

] GettingStarted.rc

Figure 6: RFP project folder location
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1. Start the Renesas Flash Programmer (Renesas Flash Programmer (Programming

GUI) | Renesas)

2. Open “U2B10_ConfigurationAreaSettings.rpj” with the Renesas Flash Programmer

ﬁ Please specify the project file. X
& ~ < (C:) Windows > temp > rh850_u2b_dr7f70254x_p_sc » RFP_Project » ~ Search RFP_Project y-]
Organize ~ New folder =- 0O @
« B Deskiop I MName - Date modified Type Size
s Home Read Memory 30.07.2025 14:26 File folder
‘i.' UZB10_ConfigurationAreaSettings.rpj 30.07.2025 14:09 RPJ File 5KB
)| Gallery
> @M Desktop
File name: | U2810_ConfigurationArezSettings. pj | Project files ("rpj) -
Cancel
Figure 7: RFP-Project opening
3. Click on the “Start” button to execute the operation.
s Renesas Flash Programmer V2,20.00 — X
File  Target Device Help
Operation  Qperation Settings  Block Settings  Connect Settings  Unigue Code
Project Information
Current Project: U2B10_Configuration Area Settings mpj
Microcontroller: RH350
Program Files
<Project Dir>". \out \Getting Started rec
CRC-32: 3229A5EG Add/Remove Files...
Command
Erase »> Program >> Verfy
Start OK
Communication speed @ 700,000 bps
Signature:
Dewice: RHAA0
Boot Firmware Verzion: W7.2.11
Device Code: 04
Wikiting data to the tareet device
[Config Area 1] 0xFF321380 - 0xFF32147F  =ize : 266
"Werifving data
[Config Area 1] 0xFF321380 - 0xFF32147F  size : 256
Digcohnecting the tool
Operation completed.
Clear status and message
Figure 8: Operation execution (ready to use RFP-Project)
Now the configuration area should be written to the RH850/U2B.
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7.2 Creating a New RFP-Project

In case another RH850/U2B from the RH850/U2B group is used other than the
RH850/U2B10 included in the Y-RH850-U2B10-TB-RAA271084 target board follow the
steps below to create a new RFP-Project.

1. Start the Renesas Flash Programmer (Renesas Flash Programmer (Programming
GUI) | Renesas)
2. Left-Click on “File” and “New Project...”

¢ Renesas Flash Programmer V32,20.00

File | Help

| Mew Project...

Open Project...

Save Project

Figure 9: Creating a new RFP project

3. Select “RH850/U2x” in the “Microcontroller” drop-down-menu, choose a “project
name” and “Project Folder” and click on “Connect”

B¢ Create New Project = X

Project Information

Microcontraller: RHE850/U2x ~

Project Name: UZB10_ConfigurationfArea Settings

Project Folder: C:\temp*\RFP_Project Browse...
Communication

Tool: EZ2 emulator Interface:  CSI R

Tool Details... MNum: AutoSelect Power: None
Connect L\\’ Cancel

Figure 10: Configuration of a new RFP project

If the RH850/U2B uses the 3.3V or 5.0V from the E2 emulator configurations can be
set under “Tool Details...”

4. Click on the “OK” button for the authentication code.

ﬁ Authentication — 5
Authertication Code

|0 Code: FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

B futo Authentication oK Coneel

Figure 11: Authentication setting window
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5. Set the main clock and click on the “OK” button

Ee Set Clock — ¥
Main Clock
Frequency: 20 MHz

QK k Cancel

Figure 12: Main clock setting

6. Click on “Add/Remove files...” to add a program file.

g Renesas Flash Programmer V3.20.00 — et

Eile  Target Device Help

Operation  Operation Settings  Block Settings  Connect Settings  Unigue Code

Project Information

Current Project: IZB10_CorfigurationfArea Settings mpj
Microcontroller: RH&50

Program Files

Add/Remove Fi|E.'S.{:

Command

Erase >> Program = Verfy

Start

Uzer Boot Brea 2 (Address : 0x08300000, Size: 64 K, Erase Size: 64 K)
Data Flash 1 (Address : 0xFF200000, Size: 320 K, Eraze Size: 4 K)
Data Flash 2 (Address : 0xFF320000, Size: 2 K, Erase Size: 2 K)
Confie firea 1 (Address : 0xFF321200, Size: 1.6 K, Eraze Size: 0)
Security Setting (Address : 0xFF322200, Size: 1.5 K, Erase Size: )
Block Protection 1 (Address : 0xFF323200, Size: 1.5 K, Eraze Size: 0)
Eraze Counter 1 {fddress : 0xFF326800, Size: 2 K, Erase Size : 0]
Eraze Counter 2 (Address : 0xFF327000, Size: 2 K, Erase Size: 0)
Eraze Counter 3 (fddress : 0xFF328800, Size: 2 K, Erase Size : 0]
Eraze Counter 4 (Address : 0xFF324000, Size: 2 K, Eraze Size: 0)
Product Info {Address : 0x08030000, Size : 32 K, Erase Size: )

Digconnecting the tool
Operation completed.

Clear status and message

Figure 13: Add a program file
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7. Select a suitable file which includes the configuration area settings

r .

s Plzase specify the program file. *
i 3w <« rh850_u2b_drif70254x_p_sc » out ~ ) Search out el
Organize * Mew folder =~ 0 0

3 Mame - Date modified Type Size
3 [ GettingStarted 30.07.2025 14:20 File 163 KB
X [] GettingStarted.dep 30.07.2025 14:20 DEP File 2KB
[ ] GettingStarted.dla 30.07.2025 14:20 DLA File 536 KB
) [] GettingStarted.dnm 30.07.2025 14:20 DMM File 330 KB
’ ¥ GettingStarted.ghsme 30.07.2025 14:19 GHSMC File T1KB
¥ B GettingStarted.map 30.07.2025 14:20 Linker Address Map 30 KB
? ] GettingStarted.rc 30.07.2025 1419 Resource Script 1KB
> |Q1" GettingStarted.rec 30.07.2025 14:19 REC File 151 KB
5 [] GettingStarted.run 30.07.2025 14:20 RUM File 20 KB

File name: | GettingStarted.rec v| Anfiles ) v

Figure 14: Opening a program file dialog

8. Click the “OK” button.

r =

s File Details — Pt

Add File(s). . Bemove Selected File(s)

File Mame Type AddressCffset

Catempirh850_uzb_drA70254x_p_schout\GettingStated rec

oK k Cancel

Figure 15: Accept file details window
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9. Select the “Config Area 1” in the “Block Settings” tab to allow rewriting this section.

a b

B¢ Renesas Flash Programmer ¥3.20.00 — >

Eile  Target Device Help

Operation  Operation Settings  Block Settings  Connect Settings  Unigue Code

Region Start End Size  Select

= RHB50 e
Code Flash 1 000000000 O OOSFFFFF 100m O
User Boct Area 1 003000000 Ox0300FFFF B4 K O
User Boot Area 2 O« 03300000 Ox0330FFFF B4 K O
Data Flash 1 OxFFZ200000 OxFF24FFFF 20K O
Data Flash 2 OxFF320000 OxFF3Z07FF 2K O
----- Config Area 1 OxFF321200 O=FF3217FF
Security Setting OxFF322200 OxFF3227FF 15K O k
Block Protection 1 OxFF323200 OxFF3Z37FF 15K O
Erase Counter 1 OxFF325800 OxFF3Z5FFF 2K
Erase Counter 2 OxFF327000 OxFF3Z77FF 2K
Erase Counter 3 OxFF328200 OxFF3Z3FFF 2K
Erase Counter 4 OxFF324000 OxFF3ZAVFF 2K
] Deccic I n.nengnnnn M.NOnNgTCCC 99 v

User Boot Brea 2 (Address : 008300000, Size: 64 K, Eraze Size : 64 K)
Data Flazh 1 (Address - OxFF200000, Size : 320 K, Eraze Size : 4 K)
Data Flazh 2 (Address : 0xFF320000, Size: 2 K, Eraze Size: 2 K)
Confieg Area 1 (Address : 0xFF321200, Size: 1.5 K, Eraze Size : 0)
Security Setting {Address : 0xFF322200, Size: 1.5 K, Eraze Size: 0
Block Protection 1 (Address : 0xFF323200, Size: 1,5 K Eraze Size: )
Erase Gounter 1 {@ddress : 0xFF325800, Size: 2 K, Erase Size: 0)
Eraze Counter 2 {Address - 0xFF327000, Size: 2 K, Erase Size: )
Eraze Counter 3 {Address - 0xFF328800, Size: 2 K, Erase Size: )
Eraze Counter 4 {Address : 0xFF324000, Size: 2 K, Erase Size: )
Product Info {Address : 0x08030000, Size : 32 K, Eraze Size: 0)

Dizconnecting the tool
Operation completed.

Clear status and message

Figure 16: Select block settings for a new RFP project
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RH850/U2B Group Option byte and reset vector programming

10.Click on the “Start” button to execute the operation.

ﬁ Renesas Flash Programmer W3.20.00 = >
Eile  Target Device Help

Operation  Operation Settings  Block Settings  Connect Settings  Unigue Code

Project Information

Current Project: U2B10_CorfigurationAreaSettings mj
Microcontroller; RH350

Program Files
Cempivh850_usb_drA 70254 _p schout\GettingStarted rec
CRC-32: 3229A5E6 Add/Remove Files...

Command

Erase == Program = Verify

Start I

Communication speed : H00.000 bps
Signature:
Device: RHAED
Boot Firmware Yersion: Wi2.11
Device Code: 04

Writing data to the target device
[Confie Area 1] 0xFF321380 - 0xFF32M47F  szize: 266

Werifving data
[Confiz Area 1] 0xFF321380 - 0<FF32147F  =ize: 256

Dizconnecting the tool
Operation completed.

Clear status and message

Figure 17: Operation execution of a new RFP project

Now the configuration area should be written to the RH850/U2B.

RO1AN7904ED0101 Rev.1.01 Page 14 of 17
Aug. 21, 25 RENESAS



RH850/U2B Group

Option byte and reset vector programming

8. Revision History

Description
Rev. Date Page Summary
1.00 18.08.2025 Initial version
1.01 21.08.2025 1 Fixed some typing errors
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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/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or 1/0
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 V.
(Max.) and Vi1 (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 Vix (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.

1.

12.

13.
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.

(Note1) “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 version
Koto-ku, Tokyo 135-0061, Japan of a document, or your nearest sales office, please visit:

WWW.renesas.com www.renesas.com/contact/.

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics

Corporation. All trademarks and registered trademarks are the property of their

rcspcctivc owners.

© 2025 Renesas Electronics Corporation. All rights reserved.
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