RENESANS Application Note

Smart Configurator
Guide on Sample Projects for RH850/U2A Devices

Introduction

This document describes how to use the sample project of Smart Configurator for RH850/U2A devices in
CS+ integrated development environment.

Target Device

RH850/U2A16 (BGA516, BGA292)

RH850/U2A8 (BGA292)

RH850/U2A6 (BGA292, BGA156, LQFP176, LQFP144)
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1. Overview

1.1 Purpose

This document describes how to use the sample project of Smart Configurator for RH850/U2A devices in
CS+ integrated development environment.

When applying this application note to a microcontroller, change the contents according to the specifications
of the microcontroller you are using and validate the correct operation of the sample projects.

1.2 Operating Environment

Install the Smart Configurator and tools to be used to create or build programs in CS+ based on the source
files generated by the Smart Configurator with the use of the sample projects.

For details on how to use your integrated development environment, refer to the user’'s manual for the
integrated development environment that you are using.

Table 1-1 Operating Environment

Type Name Abbreviation in This Manual
IDE CS+ for CC v8.09.00 or later CS+
Toolchain C Compiler Package for RH850 Family CCRH
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2. Outline of the Sample Projects

The Smart Configurator for RH850/U2A devices outputs a main function and source files that initialize
peripheral modules that are set by components of the Smart Configurator. But it does not output the
initialization codes to be performed before the execution of the main function and the startup routine which
starts the main function and handles some other processing after the microcontroller has been reset.

This sample project includes boot program and startup code as a reference so that the user application
codes and the peripheral modules codes generated according to the configurations in the Smart Configurator
can be built and downloaded to the debug tool immediately.

2.1 Introduction of Sample Project

RH850/U2A sample project is a multi-core project which includes a main project “u2a16_startup.mtpj” and
four subprojects “PEO0.mtsp”, “PE1.mtsp”, “PE2.mtsp” and “PE3.mtsp”. In this sample project, only subproject
“PEO.mtsp” includes the sample code of Interval Timer generated by Smart Configurator.

Each sub project has its own folder PEn(n=0-3) and independent interrupt vector table files
sc_vecttblen.asm(n=0-3) and start files sc_cstartn.asm(n=0-3).

For details on the sample projects, see the descriptions in the relevant sections.

2.2 Notes on the Sample Projects
1. When using this sample project, please copy and use it in a directory that does not restrict access.

If you use it in a directory that restricts access, the generated codes and other files will not be saved and
some errors may occur.

In general, the following directories require administrator permission:

- Program files folder (e.g. "C:\Program Files", "C:\Program Files (x86)")

- System root folder (e.g. "C:\Windows")

For your environment, please contact your system administrator(IT department).

2. The Smart Configurator outputs the register descriptors according to iodefine.h for the Renesas CCRH
compiler. iodefine.h for the Renesas CCRH compiler has been included in sample project. This file is
used for building files generated by the Smart Configurator.

3. The Smart Configurator uses interrupts with the table lookup method as the method for selecting the
interrupt handler addresses. The address where the table starts is set as 0x00040000 in the sample
projects.

4. This sample project assumes that only PEO is used for code generation. After generating code, please
be sure to rename “main()” in folder “<ProjectDir>\src\smc_gen \general\ r_cg_main.c” to main_pm0().

5. The definition of the interrupt vector table of peripheral modules that was set in the Smart Configurator is
reflected in smc/general/r_cg_intvector_PEO.c, which is output by the Smart Configurator. The file
sc_intprg-A16A8.c in the “intprg” folder defines the vector table of El maskable interrupt sources, which
is the default El vector table, is not set by the Smart Configurator.

6. Settings of files and sections in the sample projects are examples. You should change or create the
settings newly to match the specifications of the microcontroller used in your system.
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3. Basic Procedures for Operating the Smart Configurator

This section describes the basic operating procedures when building a user application with the files output

from the Smart Configurator for RH850/U2A devices.

The basic operating procedure in CS+ environment without using the sample projects is described here. For
the operating procedure with using a sample project, see the relevant section 4 “Description of the Sample

Project”.

[ [ G+ Operationsin CS+

~

( Starting CS+

)

C Creating a CS+ project

)

\ 4

C Starting the Smart Configurator

)

[ré Operations in the Smart Configurator \

Registering source files

A\ 4

C Setting clocks and peripheral modules )

A 4

C Generating source files )

\ 4

Creating the user application

\ 4

Preparing a startup file to suit the user
application

\ 4

Setting build options (section, etc.) to
suit the user application

— S U

Building

)

Execution and debugging
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Figure 3-1. Basic Operating Procedure without using Sample Project
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4. Description of the Sample Project

4.1 Configuration of the Sample Project
Figure 4-1 and Table 4-1 describes common folders and what files are included in the main project:

i RH850U2A_SampleProjects

|— | iodefine.h

| intprg

» ] sc_intprg-A16A8.c
|  SC_CS+CCRH

| ’ ] u2a16_startup.mtpj

J iodefine.h

: l SC_boot.asm
PEO
PE1
PE2

PE3

Figure 4-1. Common folder and Main project folder

Table 4-1. File Configuration of the main Project (corresponding to Figure 4-1)

File Name Outline of File
iodefine.h folder Folder which includes iodefine.h file
intprg folder Folder which includes sc_intprg-A16A8.c file. This file defines default

interrupt functions that are used by the EI maskable interrupt vector table
for RH850/U2A devices and should be included into SC project

u2al6_startup.mtpj Main project file for CS+

iodefine.h Renesas CCRH header file that defines the registers for RH850/U2A
devices

sc_boot.asm Definition of root start routine and performs HW initialization for each PE,

then branch to the corresponding PEn(n=0 ~3) start routine in
sc_cstartn.asm(n=0~3)

PEn folder(n=0~3) Folder of subproject which is corresponding to the specific PEn(n=0~3).
The folder includes independent sc_startn.asm(n=0~3), main.c and the
files output from the Smart Configurator for RH850/U2A devices.
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Figure 4-2 and Table 4-2 describes what files are included in the subproject:

| PEn(n=0~3)
L _' ] sc_vecttbln.asm
_- ] PEn.mtsp

d ] sc_cstartn.asm

Figure 4-2. Subproject folder PEn(n=0~3)

Table 4-2. File Configuration of the subproject (corresponding to Figure 4-2)

File Name Outline of File

sc_vecttbln.asm(n=0~3) Definition of PEn(n=0~3) reset entry to branch to the root start routine
which is defined in sc_boot.asm file and definition of the interrupt vector
table for PEn(n=0~3).

PEn.mtsp(n=0~3) Subproject file for CS+

sc_cstartn.asm(n=0~3) Definition of each PEn(n=0~3) startup routine which is called by
sc_boot.asm and is executed until branching to the main_pm0() function.

NOTE: The Smart Configurator does not output the above files except for “PEn.scfg(n=0~3)” and folder “src”.
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4.2 Basic Operating Procedure

Figure 4-3 shows the operating procedure in CS+ environment when using the sample project.

\_
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\ 4

( (6) Generating source files )
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Figure 4-3. Operating Procedure for Sample Project
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(1) Starting CS+
In the [Start] menu of Windows, select [Renesas Electronics CS+] — [CS+ for CC (RL78, RX, RH850)].

(2) Loading the CS+ sample project
From the [Open...] item of the [File] menu or [Open Existing Project] of CS+, select "u2al6_startup.mtpj".

@3 C5+ for CC - [Start] - =] *®
File | Edit View Project Build Debug Tool Window Help @ &
_& hay ) O | SR B B - & & A i@ ®® L
[ Open. cirl+0 = P
= = _=F
Open with Encoding... o
tart - x
Add 4 TEATTRDOOT T ST
= - We recommend reading the tutorial to find out what can be done in CS+
# Close Project The tutorial contains the information on how to effectively use CS+
#1 Close File
&S| Save Project Ctrl+5hift+5 Croate New Projoct E
™ n
| Save Project As.. Anew project can be created
H sove Object Ctrl+s Anew project can also be created by reusing the file configuration registered to an existing project.
B save Object As...
B}| Object Save Settings... Create New Multi-core Project +

Save All Ctrl+Shift+A Open Existing Project —

ol

O Page Setup... Loads the project of CS+{formerly CubeSuite+). Can also be opened directly from the following link.
»

s ¥

Print... Ctrl+P Recent Projects Favorte Projects
Print Preview 1 1. u2a16_startup Nothing

2. C1MAZmulti-core Project

Recent Files 3
Recent Projects D ~ - . aacss o N
& 2 x
Exit
‘ @ Smart Bro

F1 Open Hel | [F2 Rename | F3 Find Next |F4 Rep ” Fi Go F& Build & D_ ||F7 Build Pro_ ||F8 Ignore Br. [|FH SetiDelet . | M Step Over |F1 Step In 2 Jump to F

Opens a file. %2 DISCONNECT

Figure 4-4. Loading the CS+ Sample Project

NOTE: Sample project has to be copied to a directory that does not restrict access before using. Please
refer 2.2-1 for the detail.

(3) Changing the device
The R7F702300A (RH850/U2A) is selected as the target device in the sample project. If you are using
another device, change the target device and file to be used with reference to section 4.3, "Procedure for
Changing the Device". If the device does not require a change, proceed to step (4).

(4) Starting the Smart Configurator
(a) Confirm the setting of the path for the Smart Configurator for RH850. In the Project Tree panel, select
[Smart Configurator (Design Tool)] and open the [Property] panel. Confirm that the path in which the
Smart Configurator for RH850 was installed is set in [Smart Configurator for RH850 executable file

path].
(3] u2a16_startup - CS+ for CC - [Project Tree] — O X
File Edit View Project Build Debug Tool Window Help (O N7 N
Wstart A H @ X B[O O GB8 & - g GR DefaultBuild rA @ @ ®0 " @ == %= g
S EE: @ea | " Solution List o &
s B Property [ r_cq_maine c=
@D oA y =
g_i ¢ @ 3 2 5 Smart Configurator Property 2| [=*
= = f\quo (Subproject) * || v ProductInformation
E % R7F702300A (Microcontroller) Jersion V1.02.06.04 [16 Nov 2022]
d I B e e g sl e Rt e R Y =1l C:\Program Files (x86)\Renesas Electronics\SmartConfigurator\RH850'\eclipse\SmartConfigurator.exe
&3 RH850 E2 (Debug Tool)
&’ Program Analyzer (Analyze Tool) Smart Configurator for RH850 file path
3 j File Specify the Smart Configurator for RH850 executable file path
S ﬁPEI (Subproject)
:El R7F702300A (Mlcmcontr.al\er) NG e T -
==I Smart Configurator (Design Tool) e ———
Figure 4-5. Setting the path for Smart Configurator
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(b) Start the Smart Configurator for RH850 by double-clicking on [Smart Configurator (Design Tool)] in
the Project Tree panel.

(c) If [RH850/U2Axx Package Selection] pops up, please choose the package user wants to use:
Such as choose R7F702300(BGA516pin) as following figure shows:

RH850/U2A16 Package Selection X

Please select RH850/U2A16 package details for Smart
Conrfigurator.

O R7F702300 (BGA292pin)
O R7F702300 (BGA373pin)
| ® R7F702300 (BGA516pin) |

Figure 4-6. RH850/U2A16 Package Selection

(5) Smart Configurator setting - Clocks
(6) Smart Configurator setting - Components
(7) Smart Configurator setting - Generating driver

Above (5) ~ (7) are the procedures for setting clocks and components and generating driver in the Smart
Configurator, please see section 5 "Operations in the Smart Configurator".

| @ smart Configurator - o X
File Window Help
]~ L2

1 PEO.scfg =0|@m. 2[= o

Overview information Generate Code Generate Report

~ General Information (O

This editor allows you to modify the settings stored in configuration file (.scfg)

Board
Allow board and device selection

Clocks Apl der

jcaton un
development
Allow clack configuration —
Be—
Middieware

Components e RIOS

Allow software component selection and configuration o

Pins
Allow general pin configuration and pin configuration for selected software companent

Interrupt

Allow general interrupt configuration and interrupt configuration for selected software component

- Current Configuration
Selacted board/device: R7F702300EBBG (ROM size: 16 MB , RAM size: 3584 KB, Pin count: 516)
Generated location (PROJECT_LOCY: [sre\sme_gen Edit...
Selected components: e
Overview| Board | Clocks| System Components| Pins Interrupt
© Console % Configuration Problems B v
0 items
Description Type

< > || » Legend

Figure 4-7. Smart Configurator setting
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(8) Building
Build the driver and application code. Select [Build Project] from the [Build] menu or click on the [Builds
the project. (F7)] button in the toolbar of CS+.

(9) Execution and debugging
For program execution and debugging in the emulator, refer to CS+ Integrated Development Environment
User's Manual: RH850 Debug Tool (Obtained the latest information from the website of Renesas
Electronics).
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4.3 Procedure for Changing the Device

When the target device of the sample project differs from the device that is to be used, the target device or
file to be used must be changed according to the following procedure.

(1) Changing the microcontroller

Y

@)

Updating Link section settings and
sc_boot.asm for not supported PE

!

(3) Specifying the constituent
application projects in main project

End

Figure 4-8. Changing the Target Device of the Sample Project

(1) Changing the microcontroller

(&) Select "R7F702300A (Microcontroller)" of main project “u2a16_startup.mtpj” and then select [Change
Microcontroller...] from the context menu.
Click on the [OK] button in the [Question] dialog box that appears.

3] u2al6 startup - CS+ for CC - [Project Tree] — O X
File Edit View Project Build Debug Tool Window Help & @ 6
H a E & @9 ™| #R ij “Ij& E \J”’TI‘ @ & 5 j‘ M MCORCRE H‘t‘ &
S P EE: e Q Q) S g Solution List &
B Property [ r.cq maine -
2l s @ =
R © 38 @ #% R7F702300A Property » -
HE -._ﬁ ~ I'v " File Information
E =1 R 02300A ocontrolle \7F DA
= # Change Microcontroller... C:\MyWork \work \doc\CS+\CS+E8.09.00C\CS+\CC\Device
- A, CC-RH (Build Tool)
ESl Propert —_— .
£ RH850 E2 (Debug Tool) ') R 3004 v
-1 File File name
@l Build tool generated files This is the file name of this device file.
'_"}l' sc_boot.asm
- ._"}l' sc_set csa.asm DR " /
- - \ Microcontroller Information / -
80 sc_vecttbl0.asm - ‘
-8 cc vecttbll.asm Output 2 x
1 1d\u2al6_startup. mot,J
._“? sc_vec‘ftb|2.asm found, and the :'-'sluaticn period n
880 sc_vecttbl3.asm . d
=5 f\ PEO (Subproject) const” s v
H ok £lod ~ Jdoso " o 2 d 2 &2
,:*_! R7F702300A (Mlcrocontr‘oller) \ All Messages ; *Build Tool / *Rapid Build / -
. J Smart Configurator (Design Tool) Vv —} A !
< > (& Output @ Smart Browser Error List
1 Open 2 Rena F3 Find N... ||[FY Repla :IFE Go & Build.. |F1 Build 8 Ignore ]Fﬂ Set/De... |[Fi Step F11Step In |FF# Jump to
&1 DISCONNECT

Figure 4-9. Change Microcontroller
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Question(Q0232002)

microcaontroller.
Continue saving and processing?

Requires saving the cument project to enable to restore the cument project status after changing the

*

Figure 4-10. Save and continue

(b) Inthe [Change Microcontroller] dialog box, select the RH850/U2A16 or RH850/U2A8 device to be

used.

Example: Changing from R7F702300A (RH850/U2A16 516pin) to R7F702301A (RH850/U2A8

292pin)

Change Microcontroller
Change microcontroller to:

i-‘f-isr:l' microcontroller)

| & ¥ RH850/U2416
¥ R7F702300A(BGA292)
W R7F702300A(BGA373)
W R7F702300A(BGA516)
W R7F702300B(BGA292)
W R7F702300B(BGA373)
¥ R7F702300B(BGA516)

5 RHB50/U246

5 RHB50/U248

EJR7F7023014(8GA292)

K/F /0Z3UTAIBGASY

% R7F702301B(BGA292)

¥ R7F702301B(BGA373)

& % RHB50/U24-EVA

L ¥ puUoen 19RE

*

~ | | Product Name:R7F702301A

Intemal ROM size[KBytes]:

Code Fash:8152

Data Flash:384

Intemal RAM size[Bytes):

Local RAM:65536

Cluster RAM: 1703936

Additional Information:Number of Cores: 2

Cancel Help

Figure 4-11. Select device to be changed

X
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(c) Change subprojects microcontroller.

Using the same method as (a) and (b), change the microcontroller of each PE to the same device
with the main project, which means to change to R7F702301A(RH850/U2A8 292 pin).

But RH850/U2A8 292 pin does not support PE2 and PE3, so remove subproject PE2 and PE3 and
interrupt vector table sc_vectthl2.asm and sc_vecttbl3.asm directly by following way:

Selecting [PE2(Subproject)] and [PE3(Subproject)] and then right-click it and then select [Remove

from project]:

5] u2a16_startup - CS+ for CC - [Project Tree]
File Edit View Project Build Debug Tool Window Help

@start [[B X D@0 |58 & Dy

— (] X
®oe

ORCRC RN
=

paa )

=
S & B | 0 8 @ Q| 51 : @ Solution List : & & 6

7
]
>

S I I EY = -..c., 1 corpaisi {rcomine {sameo Fe0e f esw 4 b x

»n| A
312,028 @ :
§. ——33— ) Build u2a16_ startup Columns ~
= ||I-_{§ u2a16_startup (Proje .
= % R7F702301A (Mi %] Rebuild u2a16_startup =
s q (Mic E_MODULE_STANDBY SET .set FLAG_OFF : enabl
¥ Boot Loader (Col Clean u2a16_startup
"\ CC-RH (Build Toc B Open Folder with Explorer ble PEX by PEO
= RH850 E2 (Debug i E PE1_BY PEO set FLAG ON : enabl
=[P File Windows Explorer Menu E_PE2_BY PEO set FLAG_OFF ; enakt
'j sc_boot.asm Add : E_PE3_BY PEO set FLAG OFF : enabl
.‘?. “'m'c::“ }B Set PE2 as Active Project pet dependence informations (specify values suitat
2? sev [~ DR set CLUSTER RAM2 ADDR ; ¢
= sc_vecttbll ’l@ Remove from Project  Shift+Delete
S 5 WCH] 2 e e—— e
d .:.; sc_vecttbl3.as 14| Paste Ctrl+V
+ ﬂ PEO (Subproject) @# Rename F2 2 x
+ i The device was changed. Update the header file by selecting [Gen ,
: B PE2 (Subpros §1‘ Property .
& g (Subproject) T T The device was chansed. Update the header file by selecting [Gen
3 H erate I/0 header fil
= PE3 (Subproject) Information (¥02910 The device was changed. Update the header file by selecting [Gen
erate I/0 header fil =
Information(¥0281002) : The device was changed. Update the header file by selecting [Cen
erate I/0 header f i o
Information(¥0281002) : The device was changed. Update the header file by selecting [Cen
erate 1I/0 header filel. .
EOF]
v
\ All Messages -
< > ||E Output @ Smart Browser §g Error List
F1 Open H..[F2 Rename |[F2 Find Ne_|[F Replac_ [[[F5Go |8 Build & |[F7 Build Pr_|[F@ ignore . [P SetDel [t Step O [FMStep n [ Jume 0
511 DISCONNECT

Figure 4-12. Remove unsupported subprojects
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Selecting [sc_vecttbl2.asm] and [sc_vecttbl3.asm] and then right-click it and then select [Remove
from project]:

@ u2al 6_startup - CS+ for CC - [Project Tree] — O X
File Edit View Project Bi A Acsemble ® @ 6
— » ‘ @ 1 v
@ Start g 5 % _i' Open = @ j‘ k\ B » B ¥ =
L T # Open with Internal Editor... | &2
Open with Selected Application... Jsc_img-MGA&c A r_cg_mainc j rco i 4 ) x
d O 1 .
é 2 @ 3 Z a Open Folder with Explorer ~ e | Columns>
= 3 u2a16 startup (Proje El Windows Explorer Menu
Z || 1% R7F702301A (Micr T O T T e T T T e T
— ¥ Boot Loader (Conj nDISCLAIMER
A, CC-RH (Build Tog |@ Remove from Project Shift+Delete Ebls software is supplied by Renesas E1l
&5 RH850 E2 (Debug o other uses are authorized. This soft
=] _'T, File <3 Copy Ctrl+C applicable laws, including copyright la
D Build tool gened B Paste Ctrlsv  |THIS SOFTWARE IS PROVIDED "AS IS" AND R
ﬁ s bootasm OR STATUTORY, INCLUDING BUT NOT LIMITED
»'_-’ = G g * Rename F2 NON-INFRINGEMENT. ALL SUCH WARRANTIES .
= 5561895 ol Change Extension... LAW, NEITHER RENESAS ELECTRONICS CORPOR
2 sc_vecttbl0.asm INDIRECT, SPECIAL, INCIDENTAL OR CONSEQ
? Property ITS AFFILIATES HAVE BEEN ADVISED OF THE
D 17 * Renesas reserves the right, without not
sc_vecttblS.asm 13 * of this software. By using this softwar
& ['B PEO (Subproject) 1 2 * following link:
& I‘B PE1 (Subproject) 15 * http://www.renesas.com/disclaimer
16 o
17 * Copyright (C) 2018, 2022 Renesas Electr
18 e e e e e e o e e e e o ok e e o o ok R e e o o R o o o R e o o R R e
19
20 _/#t‘t’tt'i’i*&!.*.’i‘tiﬁ*ﬂ'&"ﬁ‘ﬁ*i&b'ﬂ.b v
< > || Output @ Smart Browser Error List
1 Open .. -‘VFE Rena.. -:‘Fi Find 1“F‘f Repla ‘UFS Go “FE Build.. :F'I Build.. ‘Fﬂ Ignore H] 2 Set/D }Hﬂ Step ?kn Step In kﬂe.‘ump t
513 DISCONNECT
Figure 4-13. Remove unsupported interrupt vector table
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(d) Confirm that the microcontroller displayed in the Project Tree panel has become the device to be
used after the change.

u2a16_startup - CS+ for CC - [Project Tree] - O X
File Edit View Project Build Debug Tool Window Help ® @6
Bsar I B Xx @m0 pa s LHEE EdN e®eom g
SEFFEE @8 E R S g SolutionlList : & & &
wa)] =T = p I
5 Property | sc_intprg-A1688c [ r_cgmainc A rcaiw 4 b X
4. .02 @
g 21 8 ~ ), Columns~
HllEa - 2 (Project)” L.||& =
g [™ R7F702301A (Microcontroller) 1 SRR s
— ¥ Boot Loader (Configuration Tool for Multi-core) 2 * DISCLAIMER
Ay CC-RH (Build Tool) 3 * This software is supplied by Renesas El
&3 RH850 E2 (Debug Tool) 4 * No other uses are authorized. This soft
&3] jFile 5 * applicable laws, including copyright la
(% e (subproject 6 |* THIS SOFTWARE IS PROVIDED "AS Is™ AWD R
% R7F702301A (Microcontroller) 2 O_R ":‘i‘Tb:\'_RY’_‘I\ “fNu 5:"‘ BT TIMEIED
= 8 * NON-INFRINGEME ALL SUCH WARRANTIES
Ml Smart Configurator: (Design Tool) ] * LAW, NEITHER RENESA TRONICS CORPOR
A\ CC-RH (Build Tool) 10 * INDIRECT, SPECIAL, TAL OR CONSEQ
= RH850 E2 (Debug Tool) 11 * ITS AFFILIATES HAVE BEEN ADVISED OF THE
' Program Analyzer (Analyze Tool) 12 * Renesas reserves the right, without not
@] 93 * of this software. By using this softwar
= ct) 14 * following link:
M °7E702301A (Microcontroller) 15 * http://www.renesas.com/disclaimer
-4 Smart Configurator (Design Tool) ]1; CopYrIgHE:(C) 2018} 2022  Renesas EXSEty
” ol o 5 C 01s, 22 Re Elec
A, CC-RH (Build Tool) | [ o g bpnpcnms o s
£ RH850 E2 (Debug Tool) S
'\I"ProgramAnalyzer(AnaIyzeTool) 20 ] ] e R R R KRR R KRR
@[3 File
< > || & Output @ Smart Browser Error List
F1 Open_ [F2Rena_ |[F2Find |[P¥Repis [[[FS o |[FEBuild. |F7Build. [[F8ignore || setD_ [Fsier [t Step n [ Jume ¢
513 DISCONNECT
Figure 4-14. Confirm microcontrollers are changed
(e) Save the project by selecting [Save Project] from the [File] menu.
RO1AN6000OEC0102 Rev.1.02 Page 15 of 31
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(2) Updating Link section settings, sc_boot.asm for not supported PE
Because PE2 and PE3 are not supported by RH850/U2A8 292pin, the following update is needed:

(a) Section settings for PE2/PE3 that need to be deleted from main project Section Settings.
[Property] panel from [CC-RH (Build Tool)] of main project “u2a16_startup.mtpj” — [Link Options] tab
— [Section] — [Section start address]

Section Settings X
Address Section Add...
RESET_PED oty
EIINTTBL_PED
%ResetVectorPE1% | RESET_PE1 New Ovesay.
EIINTTBL_PE1 Remove
%ResetVectorPE2% | RESET_PE2
EIINTTBL_PE2
‘“%ResetVectorPE3% |RESET_PE3
EIINTTBL_PE3
000002000 text mport...
Export...
Cancel Help

Figure 4-15. Link Section Settings before changing microcontroller

Section Settings X
Address Section Add...
PRV G SN RESET_PED
Modify...
EIINTTBL_PEO
%ResetVectorPE1% |RESET_PET il
EIINTTBL_PE1 Remove
(x00002000 text
Import...
Export...

Figure 4-16. Link Section Settings after changing microcontroller

(b) PE2 and PE3 should be disabled in sc_boot.asm.
Line 101~Line102 in sc_boot.asm, FLAG_ON is changed into FLAG_OFF:

ENABLE PE2 BY PEO .set FLAG_OFF ; disable PE2 by PEO
ENABLE PE3 BY PEQ .set FLAG_OFF ; disable PE3 by PEO
RO1AN6000EC0102 Rev.1.02 Page 16 of 31
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(3) Specifying the constituent application projects in main project

[Property] panel from [Boot Loader (Configuration Tool for Multi-core)] — [Boot Loader] tab —

[Constituent Projects] — [Constituent application projects]

@3 u2al 6 startup - CS+ for CC - [Property] — O X
File Edit View Project Build Debug Tool Window Help ® @ &
star [ O X D@ 0~ B8 A L @@ b @®eM @ L
S FPHER: QDS G B S g SolutionlList : G & &
| Proi — ) ) .
v = Froperty sc_intpr c r main.c r intvector c ¥ X
(2| Project Tree X% Property [ sc_intpro-Al6A8c [ r_co. A rcoi _PEQ ar
@w oA
| g : © 3 @ ¢ Boot Loader Property p -+
=z e _B u2a16 startup (Project)” + Constituent Projects
| E B > al B | Constituent application projects Constituent application projects(0]
— g Tool for Multi-core: DEBUgOInG
-~ CC-RH (Build Tog Select Constituent Application Projects x f® debugging(0]
25 RH850 E2 (Debug
& :i File Select constituent application projects.
ﬂ Build tool gen| By selecting these projects, you can use the following features: launch an application from boot loader. use
':}" sc_boot.asm stand-alone core debugging, debug all projects in parallel.
ash sc_set_csa.as Project: Association settings:
; 8 sc_vecttblO.asq | [ PEO v Project information
‘ 85 5c vecttbll.asq | (4 PET Project file
w & \E PEO (Subproject) Symbol address file
@[ PE1 (Subproject)
i
i
% plication from bo..
| Project file -
| This is the project file of the constituent application
| project.
[ < >
1 Open H_.|F2 Rename |F3 Find In |F2Jump to. |
| | | R v
DISCONNECT

Figure 4-17. Specify the constituent of main project
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4.4 Settings in the Sample Project

The main project in sample project is created in CS+ as a [Boot Loader for Multi-core (CC-RH)] project. The
subproject is created as an [Application for Multi-core (CC-RH)] project. The include path is added and
settings of the following options are changed.

(1) [Property] panel from [CC-RH (Build Tool)] — [Link Options] tab — [Section] — [Section start address]

Settings in the main project u2al6_startup:

Section Settings X
Address Section Add...
RESET_PEO Mody...
EIINTTBL_PED
%ResetVectorPE1% | RESET_PE1 New Overay...
EIINTTBL_PE1 Remove
%ResetVectorPE2% |RESET_PE2
EIINTTBL_PE2
%ResetVectorPE3% | RESET_PE3
EIINTTBL_PE3
Export...
Cancel Help

Figure 4-18. Setting in the main project u2al6_startup

Settings in the subproject PEO:

Section Settings %
e e S -~ s E— Add...
Ox 00004000 const
e Modify...
ANIT_DSEC const
INIT_BSEC const New Cveray...
text.cmn Remove
test
data
O 00040000 ElINTTBL_PED.const
O FOC 00000 data R
bss
Import...
stack bss
Export...
Cance e

Figure 4-19. Setting in the subproject PEO

RO1AN6000EC0102 Rev.1.02 Page 18 of 31
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Settings in the subproject PE1:

Section Settings %
Address Section Add..
Modify...
ANIT_DSEC.const
JINIT_BSEC const New Overay...
text.cmn .
fext . -
daia o =
H IxFDADDDOD data.R
bss
stack bss
Import...
Export...
Cance Help

Figure 4-20. Setting in the subproject PE1

Settings in the subproject PE2:

Section Settings

Address Section Add...
[x 00204000 const
' Modify...
ANIT_DSEC const
INIT_BSEC const New Overlay...
fext.cmn Remaove
Fext
Lp D
gaio
=FD300000 data R
bss
stack bss
Impart...
Export...
Cancd Help

Figure 4-21. Setting in the subproject PE2
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Settings in the subproject PE3:

Section Settings

ANIT_DSEC const
ANIT_BSEC const

text.cmn
text
data

(= FDE00000

data R |

bss

stack bss

Add...
Modify...
Mew Overay...

Remove

Import....

Export...

Help

Figure 4-22. Setting in the subproject PE3

(2) [Property] panel from [CC-RH (Build Tool)] — [Link Options] tab — [Section] — [(For multi-core) Section
that outputs external defined symbols to the file]

Settings in the main project u2al6_startup:

Text Edit

Text:

Cancel

Help

Figure 4-23. Setting in the main project u2al6_startup

RO1ANG6000OEC0102 Rev.1.02
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Settings in the subproject PEO:

Text Edit X

Text:

tawt rmn

EIIN'I'I'EL F‘Eﬂ.cunst

Figure 4-24. Setting in the subproject PEO

Settings in the subproject PE1:
Settings in the subproject PE2:
Settings in the subproject PE3:
Text Edit x

Text:

Figure 4-25. Setting in the subproject PE1/PE2/PE3
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(3) [Property] panel from [CC-RH (Build Tool)] — [I/O Header File Generation Options] tab — [I/O Header

File] - [Update I/O header file on build]

Settings in all projects including main project and all subprojects:
B Property :I r_cg_main.c

- X

‘\ CC-RH Property

v O header fil
Update I/0 header file on build Yes(Checking the device file)
evic a 70 VF. V120

D rating |/ header file

Lurrent &

Select modules which are output in files

Output definitions regarding WITRON

Enable MISRA-C option

Enable module array option

Enzble IOR array option

Share definition of structure

Output pragma directives for peripheral groups No
> Others

Update I/O header file on build
Selects whether to update the [/0 header file on build

Updates the /O header file if the device file is newer than the device file when the 'O header file was generated or the property related to /0 header file g

al |2 |||+

\ Common Options / Compile Options / AssembleOptions / Link Options f Hex Output Options I,a I/O Header File Generation Opti... ‘.-"F

Figure 4-26. Setting in the main project and subproject PEO/PE1/PE2/PE3

RO1AN6000EC0102 Rev.1.02
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5. Operations in the Smart Configurator

This section gives an overview of setting the drivers of peripheral modules of the device and handling of the
Smart Configurator for the generation of code.

For details, refer to Smart Configurator User's Guide: CS+ (R20AN0516).

5.1 Setting the Peripheral Modules (Software Components)
(1) Configure the clocks of the device on the [Clocks] tab page.

& smart Configurator

- [m] X
Fle Window Help
i B
5 PEO.sefg 52 =8
Clocks configuration G te Code Generate Report

=

Overview | Bodd | Clocks | Sfstem | Components | Pins| Interrupt
& Console 2 |[2) Config

Ne consoles to display at this time.

ion Problems S.=0

Figure 5-1. Configure clock
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(2) Add or set the peripheral modules of the device on the [Components] tab page. The peripheral modules

are set as software components. Click on the [Add component] icon.

EE Smart Configuratar
File Window Help

Juil— =]

{0t *PEDscfg 2

Software component configuration

Components B

&

2 + | Configure

=]

type filter text

rd

Overview | Board |Clocks Systal Components |3ins Interrupt

& Console 32 | [}, Configuration Problems
Smart Configurator Output

=%

Lo | [

o %

1C
Generate Code Generate Report

~

L,':-|=a -~ = B8

Figure 5-2. Add modules
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(3) Select components on the [Software Component Selection] page of the [New Component] dialog box.
Select each component to be used from the list and click on the [Next] button.
Example [Interval Timer] is selected in this guide.

6 New Component [m| X

Software Component Selection tlj‘

Select component from those available in list

Category |All ~
Function | All ~
Filter |

Components Version 2
# Input Pulse Interval Measurement 1.20

B Input Signal Width Judgment 1.20

# Input Signal Width Measurement 1.2.0

B Interrupt Controller 1.1.0

 Interval Timer 1.20

H MSPI Master 1.0.1

H MSPI Slave 1.0.2

£ One-Pulse Output 1.2.0

## One-Shot Pulse Output 1.2.0

| WYl A 11N hd
Show only latest version
Description

The Interval Timer Function is timer that generating timer interrupt at regular intervals.When

an interrupt is generated, resulting in a square wave.

Configure general settings...

@ = Back Next = Cancel

Figure 5-3. Select components
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(4) Select the configuration name and resource of the selected component. On the [Add new configuration
for selected component] page of the [New Component] dialog box, enter an appropriate configuration
name or use the default name. Select the resource or use the default resource. After you have made the
selections, click on the [Finish] button.

G New Component O X

Add new configuration for selected component

Configuration name: |tonﬁg_TAUDD_D

Resource: TAUDO O ~ v

@' = Back Next = Cancel

Figure 5-4. Input Configuration name and select Resource

(5) Set the configuration of the component. Click on the configuration icon in the Component Tree panel and
make detailed settings in the right-hand panel.

G Smart Configurater - X
File Window Help
LT il
& *PED.schg 2 =g
o=
Software component configuration &l
Generate Code Generate Report
Components B 2 ~  Configure
L Clock setting
type filter text Operation clock CKO ~
v (& Drivers - Clock source PCLK/32768 v 1 (Actual value: 0.610352kH)
~ [= Stand-By Controller
& Config STBC Interval timer setting
vz Timers Interval time 10000 ps v | (Actual value: 9830.4)
& Config_TAUDO_O —
[ Generates INTTAUDOIO when counting is started

Interrupt setting
Enable TAUDO CHO interrupt (INTTAUDOIO)

Priarity Lowest v

v
<

Overview |Board | Clocks | System | Components| Pins | Interrupt

B Console &% |[2 Configuration Problems 2 REE| ™
Smart Configurater Output

-

]

Figure 5-5. Set component configuration
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(6) Repeat steps (2) to (5) for each component that you intend to use.
In this sample project, Stand-by Controller component must be added for providing the module standby

mode cancelling function.

RH850/U2A supports Module Standby Mode. After the reset is released, all peripherals enter module

standby modes. Register access to the module in module standby mode is prohibited. So before using
any modules, module standby mode should be cancelled in advance.
For RH850/U2A Stand-by Controller component, all module standby mode set and cancel functions are
always generated and there is no need to configure Ul.

[EG Smart Configurator
File Window Help
Amy=g}

{5k *PEO.sclg 50

Software component configuration

- o X

=

o) %

%l =]
Generate Code Generate Report

Components © @2 - | Configure ~
L
type fiker text
Chip standby mode setting
¥ @& Drivers o @STOP mode (O DeepSTOP mode
Wake-up factor 0 setiing
M=aro Port
@ Config TAUDO O Omnm O iNTPO OintP1 inTP2 OINTP3 O iNTP4 Ointes
OinTes OiNTe7 CinTes OinTee Ointei0 aiNTe11 OinTe12
OmTei3 OintPi4 OinTPIS OintPi6 ginte7 OinTris OinTeig
[C1INTP20 [CIINTP21 [JiNTP22 [JiNTP23 [JINTP24 [JINTP25 [JINTP26
OinTe27 Ointe28 OJinTP29 OinTPs0 OinTP31 OinTP32 OinTP33
[CINTP34 ImIne Lluess LLNTRSZ LLINI2ZE mIer)
Window Watchdo .
omeres | Module stand-by function code are always
Low-Pawer Sampl .
Chwuraco generated, can use the default setting on Ul.
ITAG
CJinToCuTDI
Timer Array Unit J2
CiNTTAUL2I0 OiNTTAUL2IT CJINTTAUJ212 OiNTTAU2I3
Timer Array Unit J3
CIiNTTAUI3I0 OiNTTAWIEIT OiNTTAUIZI2 OINTTAW3I3
Real-Time Clock
CINTRTCADTS [CJINTRTCADAL CJINTRTCAOR
AD Convertor(ADCJ2)
CINTARCI2I0 CJINTADCI2I1 CJINTADCI2I2 CJiNTADCI213 OINTADCI2I4
CANFD Interface (RS-CANFDO)
[JINTRCANGRECCO  [JINTRCANOREC [JINTRCANTREC [JINTRCANZREC [JINTRCANZREC [JINTRCAN4REC [JINTRCANSRE
[IINTRCANGREC [JINTRCAN7REC
. CANFD Interface (RS-CANFDT) o
Overview| Board |Clocks | System | Components| Pins| Interrupt
& Console i3 |2} Configuration Problems EIEER=-]
Smart Configurator Output
MeSEB00EL: Pin AJ1G is assigned to TAUDECO Q
Figure 5-6. Add Stand-by Controller component
@ u2a16 startup - CS+ for CC - [Config STBC.A] - o X
Flle Edit View Project Build Debug Tool Window Help [EX7 N3
= g ST TR A - = - . =]
e e Rt ad B == /A5 ] STBC function to cancel SR
roject Tree B % | Cogig STeCC / - x
fiea@ —f.j T A TAUDO module standby mode.
=| = w2a16 startup Project) &
H #& R7F702300 (Microcontroller) 210 + etur Value © st

t Boot Loader (Configuration Tool f

A, CC-RH (Build Tool)

£ RHB50 E2 (Debug Tool)
File

£ 85 5c bootasm

£ 85 5 set csa.asm
£ 85 sc vecttbl0.asm
£ 83 sc vecttbll.asm
£ 8 sc vecttbl2.asm
£ 85 sc vecttbl3.asm
[ PEO (Subproject)
L4 R7F702300 (Microcontrffller)
1% Smart Configurator (Dffsign To
1A, CC-RH (Build Tool)
& RH850 E2 (Debug Tffol)
1 Program Analyzer fnalyze Toq

£-[1! Smart Configfrator
£-[1] Config ¢ .
&1 conflg STBC.E

#] Config_STBCh
€] config STBC_ uzer.c
[ Config_TAUDO_O
[ general
[ r_pincfg
1] iodefine.h
&] se_intprg.c
B3 ge_estart0.asm
[ PE1 (Subproject)
[ PE2 (Subproject)
[ pE2 (Subproject)

MD_STATUS status = MD_OK;

SYSCTRL.MSRKCEROT.UINT32 = WRITE_BROTECT ENABIE:
suitch (channel)

q
case 0:

1E((SYSCTRL.SWMRESS TAUD.BIT.SWMRESS TAUD 0 & MODULE RESET BEING PROCESSED YES)

1

status = MD_BUSY1;

1

SYSCTRL.MSR_TAUD.BIT.MS TAUD 0 = _STBC_MODULE_CLOCK OPERATED;

1F( (SYSCTRL.US!

1

status = MD_ERROR;

b

break:

case 1:

1£((SYSCTRL.SWMRESS_TAUD.BIT.SWMRESS TAUD 1 & _MODULE RESET_BEING_PROGESSED_YES)
f

status = MD_BUSY1;

b

SYSCTRL.MSR_TAL
1E((SYSCTRL. YS!

1

status = MD_ERROR;

3
preax;

status = MD BUSY1;

}

AUD.BIT.uS_TAUD 5 & _STEC_MODULE_CLOCK STOPPED) == 1)

T.MS_TAUD_1 = _STEC_MODULE_CLOCK_OPERATED;
D.BIT.MS_TAUD 1 & _STBC MODULE CLOCK STOBPED) == 1)

2:
1£((SYSCTRL.SWMRESS TAUD.BIT.SWMRESS TAUD 2 & _MODULE RESET BEING_PROCESSED YES)
t

-1

-

=1

[Output

%

< >
2 Find Next

[F7 Open Help for_. [[F2 Rename

T Output @ Smart Browser §2] Error List
[Pt ReplaceNext ][/ Go

IF& Build & Downlo..|[F7 Bild Project

[Pl arore Eresk || Fa SetDelete Ere_ |l step Over

Line 2746/3168 Column 6

e Fi2 Jump to Functi

Insert  Unicode (UTF-8) gt DISCONNECT

Figure 5-7. Cancel stand-by mode function for TAUD
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5.2 Generating Drivers

Click on the [Code Generator] button BEJ to generate code. The source files generated by the Smart

Configurator are stored in the <ProjectDir>\src\smc_gen folder.

<ProjectDir> is the folder containing the project files (.scfg) for the Smart Configurator.

G Smart Configurator
File Window Help
e E

Do | [

=

o %

{0t *PEO.scfg 53

]

Generate Report

=
Software component configuration e 'fj cod
enerate Lode
Components B 2 +  Configure
o Clock setting
‘ Operation clock CKD ~
v (= Drivers A Clock source PCLK/32768 v

~ [ Stand-By Controller
& Config STBC

~ (= Timers
& Config_TAUDO 0

Interval timer setting

10000

[] Generates INTTAUDOIO when counting is started

Interval time ps | (Actual value: 9830.4)

Interrupt setting
Enable TAUDO CHO interrupt (INTTAUDOIO)

Priority Lowest ~

v

<

Overview | Board | Clocks | System | Components | Pins | Interrupt

& Console &2 | [, Configuration Problems =
Smart Canfiguratar Output

(Actual value: 0.610352kHz)

Figure 5-8. Generating code
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5.3 Adding the Code to the User Code Area

Some generated source files have a user code area for the writing of user code. Open such files in an editor
from CS+ environment that you are using and add the code (e.g. code for interrupt processing) to the user
code areas as necessary.

Example: File generated for the interval timer component

@ u2a16_startup - CS+ for CC - [Config TAUDO 0_user.c] - O X
File Edit View Project Build Debug Tool Window Help ® @ 6
@& start [H @ z X D oo BB A v 100% v G G DefaultBuild 4 @R @®® 0" @ = i @ Solution List
2 Prog : ;
1| Project Tree B X | 59 Property A Config_STBCc [ r_cg_mainc 4 Config_TgpD0_0_user.c v X
2l 8 )
3
g |ui 02 @ | ~% &\ | Columns~ /
(= _ﬁ u2al6_startup (Project] A = &
E t R7F702300A (Microcontroller) 56
= ¥ Boot Loader (Configuration Tool for 51
A, CC-RH (Build Tool) 52 e
£ RH850 E2 (Debug Tool) 53
@[ File 54 =l
=] ﬂ PEO (Subproject) 55
a R7F702300A (Microcontroller) ::
°;1 Smart Configurator (Design Tool) s8
Ay CC-RH (Build Tool) s9
_.a RH850 E2 (Debug Tool) 60 : r_Config_TAU
+’ Program Analyzer (Analyze Tool) 61 :| This function is TAUDOO

=[P File
D Build tool generated files
ash sc_cstart.asm
'__l iodefine.h
=] l Smart Configurator

Arguments : None

* Return Value : None User code area

R R R R ek i kR e R

#pragma interrupt r_Config TAUDO_0 terrupt_pe0(enable=false, channel=10, fpu=true, callt=false)

A 67 =4

5 7
- ‘4 Conﬂg_STBC 68 /* Start user code for r_Config TAUDO_0_interrupt_pe0O. Do not edit comment generated here */
=1L} Config_TAUDO_O 69 NOB() ;
€] Config_TAUDO_0, 70 /* End user code. Do not edit comment generated here */
h 71 }
72
& \J general - 73 /* Start user code for adding. Do not edit comment generated here */
& P 74 /* End user code. Do not edit comment generated here *
® r_pincfg 75
& sc_intprg-A16A8.c
@11 PE1 (Subproject)
@[ PE2 (Subbroiect) v
< >  ||@ Output @ Smart Browser [ Error List
F1 Open Help f. |[F2 Rename £3 Find Next 4 Replace Next HFE Go & Build & Dow... |{F? Build Project |F# lgnore Break ”FHSetDeJete B_ ||l Step Over F1Step In 12 Jump to Functi..

Line 61/75 Column 17 Insert  fEHEFIZ(GB2312) ;,quISCONNECT

Figure 5-9. Add user code to the user code area of interrupt routine
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5.4 Adding the Code to main_pm0Q()

The main function is in "<ProjectDir>\src\smc_gen\general\r_cg_main.c". Open the file in an editor from CS+
environment that you are using and add the code to the user code area.

NOTE: After re-generating code, please rename function main() to main_pm0(). Please refer 2.2-4 for the
detail.

Example: Add code to the main_pm0() function for PEO subproject.

@ u2a16_startup - CS+ for CC - [r_cg_main.c] - O X
File Edit View Project Build Debug Tool Window Help @ec
@stat [ JHS X DB 90 R/E A v | 100% v = M @ ® B ") @ 5= = %= 2% @ Solution List
() | Project Tree 0% [ 15 gy mainc X3 Propent _,ICO,(Q_S, PEO subproject entry v x
ok @ 3 @ f . . .
R 2/8 > ~ o cound- unction is main_pmO()
=m0 File ~ | -
2 || [ PEO (Subproject) A
= ¥ R7F702300A (Microcontroller) 55 PP e o R e R P — e A
% Smart Configurator (Design Tool) fl 56
A, CC-RH (Build Tool) 57 ‘
£ RHB50 E2 (Debug Tool) se —mieinn - _ ’ / User code area, _Ca”
D Drogram Analyzer. (Analyze Tool) 59 /* Start user code for main. Do not edit comment generated here */ TAUD start funCt|On
9 y: yz!
o €0 R Config TAUDO O _Start():
o[ File o = S here
£ Build tool generated files 62 Whild(1):
':Psc_(starto.asm €3 /* End user code. Do not edit comment generated here */
L] iodefine.h 64 }
=-U Smart Configurator 65
@[] Config_STBC P 1% kA PR .
&Ll Config_TAUDO_0 2 Sumction Names TOmaln UReEIIIL oo User code area, call STBC function
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Figure 5-10. Add user code to main_pm0O() function
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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 LS| 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 1/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/O
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

elements. Follow the guideline for input signal during power-off state as described in your product documentation.
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 Viu (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.

13.
14.

(Notel)

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.

“Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.

(Note2)

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.

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

(Rev.5.0-1 October 2020)

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/.

© 2022 Renesas Electronics Corporation. All rights reserved.
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