REN ESAS Application Note

RL78 Software Porting Guide
RL78/G13 sample code porting (CC-RL) (CS+, e2 studio)

Introduction

This application note describes how to port the RL78/G13 peripheral sample code to another RL78.

Target Device
RL78 Family

When applying the sample program covered in this application note to another microcomputer, modify the
program according to the specifications for the target microcomputer and conduct an extensive evaluation of
the modified program.
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RL78/G13 sample code porting (CC-RL) (CS+, e2 studio)

1. Overview

1.1 Target for Porting

Most of the sample codes for RL78/G13 peripheral functions use the program (device driver) generated by
Code Generator (CG). This application note describes the procedure for porting the device driver generated

by CG to the device driver for other RL78 product.

However, if the RL78 product as the porting device does not have the same peripheral functions as the

RL78/G13, the device driver cannot be ported.

When the device driver cannot be ported, create a new project for the target RL78 product and do

programming newly.

The RL78 products as the porting device is shown in Table 1-1.

Table 1-1  Porting Target RL78 Products

RL78/G1x RL78/G11, RL78/G12, RL78/G14, RL78/G13A, RL78/G1A, RL78/G1C,
RL78/G1E, RL78/G1F, RL78/G1G, RL78/G1H

RL78/H1x RL78/H1D

RL78/11x RL78/11A, RL78/11B, RL78/11C, RL78/11D, RL78/I1E

RL78/L1x RL78/L12, RL78/L13, RL78L1A, RL78/L1C

Table 1-2  Criteria for Determining Whether Porting is Possible

Porting Target RL78 Product

Possible/ Impossible to Port

product.

The target RL78 product does not have the same Impossible
peripheral functions as the source product.
The target RL78 product has the same peripheral Possible

functions and the same channels as the source

channels as the source product.

The target RL78 product has the same peripheral
functions as the source product but not the same

Possible if the channel can be changed

differs from that of the source product.

The operating voltage of the target RL78 product

Possible if the operating voltage can be set
within the range of operation Nete

differs from that of the source product.

The operating frequency of the target RL78 product

Possible if the operating frequency can be set
within the range of operation Not

Note. When creating actual circuits, design them to meet the electrical characteristics of the porting RL78

product.

RO1AN6321EJ0100 Rev.1.00
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1.2 Sample Code Structure

The sample code of an RL78 product consists of files generated by Code Generator (CG) (CG generated
files) and other files (non-CG generated files). CG generated files contain code that configures the specific
peripheral functions for an RL78 product managed by a project.

Figure 1-1 shows an example project containing sample code. Table 1-3 provides an overview of CG
generated files and functions. Figure 1-2 shows an overview of processing from occurrence of CPU reset to

calling of the main function.

Figure 1-1 Example of Sample Code Project

Sample Code Project

Startup file

CG generated file)

CG generated file)

(
(
(
(

|
|
CG generated file) |
|
|

CG generated file)

.c (non-CG generated file

.c  (non-CG generated file

.h (non-CG generated file

tT1t1t1t LILIL1LL

.h (non-CG generated file

Table 1-3 Outline of CG generated files and functions

File Name Note Function Name Note !

Description

R_XXX_Start Note 3
R_XXX_Stop Note 3

r_main.c main main function
R_MAIN_Userinit Processing before main function
r_systeminit.c hdwinit Calling R_Systeminit
R_Systeminit Calling peripheral functions initial setting processing
r_cg_macrodriver.h - Macro and Typedef definitions used in common by
CG generated files
r_cg_userdefine.h - User-defined macros, Typedefs, etc
r_cg_xxx.c Note2 R_XXX_Create Peripheral function initial setting processing

Starting peripheral function operation
Stopping peripheral function operation

r_Ccg_XxXxx_user.c r_xxx_interrupt

Interrupt function of peripheral function

r_cg_xxx.h -

Macro and Typedef definitions for peripheral function

Note 1.

Note 2.
Name” column.

Note 3.

xxx and XXX are replaced by abbreviations of peripheral feature names.

For some peripheral features, CG might generate functions that are not listed in the “Function

For some peripheral features, the names of generated functions might not end with Start or Stop.

Caution: Some sample code might not use the CG generated files and functions listed in Table 1-3.

RO1AN6321EJ0100 Rev.1.00
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Figure 1-2 Processing image from CPU reset generation to main function

CPU reset

g

_start Note

!

hdwinit
call

hdwinit ()

R_Systeminit
call

R_systeminit ()

R_XXX_Create
call

R_XXX_Create () main () R_MAIN_Userinit ()

Peripheral
initial setting

RAM
initialization

v

main
call

R_MAIN_Userinit
call

\/

To user processing

EI()

——

Note. Startup processing in cstart.asm

cstrat.asm is generated automatically when a new C project is created on CS+ for CC or e? studio.
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1.3 Porting Method

When replacing sample code, change the device in the project for the porting target RL78 product sample
code and change resources to fit the porting target RL78 product.

In some sample code, part of CG generated code might be commented out or otherwise changed. If the
porting source project contains such changes, you need to make the same changes in the porting target
project before you rebuild it. To check whether changes are made in the source project, create a new project
for the porting source RL78 product and check CG generated code for any changes. Note that the porting
target RL78 product might not be able to use the same resources as the porting source product. If that is the
case, you need to modify the code that is affected by resource changes.

Figure 1-3 shows the concept of porting sample code and Figure 1-4 provides an overview of the porting
procedure.

Figure 1-3 Porting image

RL78/G13 Sample code project Ported RL78 product Sample code project
— Startup file | ] Startup file |
—| .c  (CG generated file) | —| .c  (CG generated file) | )
—| .c  (CG generated file) | —| .c  (CG generated file) | @
— .h (CGgenerated fie) | — .h (CGgenerated fie) |
—| .h  (CG generated file) | —| .h  (CG generated file) |
: W> : ~®
—| . (non-CG generated file) | —| .c (non-CG generated file) |
—| . (non-CG generated file) | —| .c  (non-CG generated file) |
—| .h (non-CG generated file) | —| .h (non-CG generated file) |
—| .h (non-CG generated file) | —| .h (non-CG generated file) |
5 y )
@ Change the target device to the porting RL78 product.
@ Check whether original CG generated codes are changed.
@ Ifany code is affected by resource changes, change the code.
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Figure 1-4 Overview of Porting Flow

START

Advance preparation : Check resources Refer to 2.1
Copy the original project Refer to 2.2
Change the device of the copied project Refer to 2.3

v

Configure CG for the copied project according to the
original project

v

Generate CG code for the copied project Refer to 2.5

v

Edit source files and header files of the copied project Refer to 2.6
according to the original project '

v

Build the copied project Referto 2.7

Refer to 2.4

END

Remark. The copied project = The porting project
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2. Porting Procedure

This section describes each step in the porting flow shown in Figure 1-4.

2.1 Advance Preparation

Use the documents provided with sample code to check the port pins and peripheral functions used in the
porting source sample code and porting target sample code. Then, read the user's manual for the porting
target RL78 product to determine the porting methods for the pins and peripheral functions.

Table 2-1 lists the items to be checked for peripheral functions and Table 2-2 lists the items to be checked
for used pins.

Table 2-1 Items to be Checked for Peripheral Functions

Status of Porting Target RL78 Product | Porting Method

If the target product has the same Use the same channels.
channels as the source product:

If the target product does not have the Use different channels.

same channels as the source product:

Table 2-2 Items to be Checked for Used Pins

Status of Porting Target RL78 Product

Porting Method

If the target product has the same port
pins with the same multiplexed functions
as the source product:

Use the same pins.

If the target product has the same port
pins as the source product but the
multiplexed functions of the pins are

When using the port function without using the multiplexed
functions:

Use the same port pins.

different: When using the multiplexed functions:

Use different pins with the same multiplexed functions.

If the target product does not have the
same port pins as the source product:

When using the port function without using the multiplexed
functions:

Use different port pins.
When using the multiplexed functions:

Use different pins with the same multiplexed functions.

2.2 Copying Original Project
Copy the original sample code project to any folder.

In the following descriptions, the original sample code project is ‘original project’ and the copied project is
‘porting project’.

2.3 Device Change for Porting Project
Change the target device of the porting project.

Refer to 2.3.1 when using the porting project for CS+ for CC, refer to 2.3.2 when using the porting project for
e? studio.

RO1AN6321EJ0100 Rev.1.00
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2.3.1 Porting Project for CS+ for CC

[Steps]
(1) Start CS+ for CC. Open the mtpj file for the porting project.

Remark. If the tool version when the sample code was created is different from the currently installed
version, the warning message is displayed informing you that the tool version is different.

(2) Right click the microcontroller name in the project tree of CS+ for CC and click [Change

Microcontroller].

Figure 2-1 [Change Microcontroller] Menu

Poecitiee x|
t @ 2 @&

| =-[F 7813 serial 101an2517 (Project)*
. RSF100LE (Microcontroller)

+ /0 Pin Configurator (Design Tq
En_i Code Generator (Design To

d co & Propery
@ Clock Generator

g Change Microcontroller...

(3) Click [OK] on the [Question] dialog box.

Figure 2-2 [Question] Dialog Box

Question{Q0232002)

Continue saving and processing?

( OK | ) Cancel

*

Requires saving the cument project to enable to restore the cument project status after
\9 changing the microcontroller
=4

(4) Select the porting device in [Change Microcontroller] and click [OK].

Figure 2-3 [Change Microcontroller]

Change Microcontroller

Change microcontroller to:

&, (Search microcontroller

| % RL78/G14 (ROM:32KB) Product Name:R5F100LE
- RL72/G14 (ROM:48KB) Intemal ROM sljze[KBytes]iﬁn'l
% RL7/G14 (ROM-64KB) Intemal RAM size[Bytes] 4096
i RS5F104AE(20pin)
W R5F104BE(32pin)
i R5F104CE(36pin)
¥ R5F104EE(£0pin)
% RSF104FE(44pin)
W R5F104GE(48pin)
¥ R5F104JE(52pin)
[ % RL78/G14 (ROM:96KE)
% RL78/G14 (ROM:128KE) v

Q OK |)  Cancel

>

Help

RO1AN6321EJ0100 Rev.1.00
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(5) Generate the I/0O header file for the changed device. Right click [CC-RL (Build Tool)] and click
[Generate I/O Header File].

Figure 2-4 [Generate I/0 Header File] Menu

Project Tree 3 x

; @ 8 @

<. 7813 serial r01an2517 (Project)*
ﬂ RSF104LE (Microcontroller)

i"

: ‘& CC-RL tBulId TDGH

&

. .-\-‘ Program Analyzer
=- 3 File
§ #s cstart.asm
'_"_i stkinit.asm
i .__j iodefine.h
=8 1_ Code Generatg
& rmain.c
& _systemin 77
: ﬂ r_cg_cgc.c
& r_cg_cge_u

/O Pin Configurator (Design Tool)
e Generator (Design Tool)

; 1’:; Build Project F7

B Rebuild Project
Eg Clean Project

Shift+F7

¥ Setto Default Build Option for Project
T Import Build Options...
| SetLink Order...

/0, Generate |/O Header File

@ Property

(6) Click [Yes] on the [Question] dialog box.

Figure 2-5 [Question] Dialog Box

Question({Q0201008)

e The filefodefine h) already exists. Ovenwrite?
|
> 4

(7) Specify the version of the CC-RL Compiler. Right click [CC-RL (Build Tool)] and click [Property].

Figure 2-6 CC-RL [Property] Menu

Project Tree

L0232 @

= '_ﬁ 17813 serial r01an2517 (Project)*
ﬁ RSF104LE (Microcontroller)
/D Pin Confgurator (Design Tool)

‘¢’ Program Analyzer
=3 :i', File

E l':[ cstart.asm

L ﬁ stkinit.asm

5 '__J iodefine.h

B- .y Code Generatg
i £ r_main.c
L& r_systemin
Y r_cg-cgz

T (_:J r_cg_cgeN

Build Project F7
&R Rebuild Project Shift=F7
f-;‘g Clean Project

§15 Setto Default Build Option for Project
T Import Build Options...

i, SetLink Order...

/o, Generate I/O Header File

EE
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(8) Specify the version of the installed CC-RL Compiler currently in use.

Figure 2-7 CC-RL [Property] — [Version Select]

m %

A, CCRL Property 2 1ol [=Il+
> Build Mode
» CPU
» OutputFile Type and Path
Frequently Used Optons(for Compile)
> Frequently Used Options(for Assemble)
» Frequently Used Options{for Link)
» Frequently Used Options(for Hex Output)
Error O utput
» Warning Message
Device

age install folder

g ckage ins C-¥Program Files (x86)¥ Renesas Hectronics¥CS+¥CC¥CC-RL¥V1.11.00
Using compiler package version

Always |atest version which was installed
v4.11.00

Latest compiler package version which was installed

» Notes

@m Compile Options f AssembleOptions ,{ Link Options ,A( Hex Output Options /‘ 1/0 Header File Generation Options -
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2.3.2 Porting project for e? studio

[Steps]

(1) Start e? studio. Specify any folder at [Workspace:] on [e? studio Launcher] and click [Launch].

Figure 2-8 [e? studio Launcher]

&) ¢* studio Launcher

Select a directory as workspace

e? studio uses the workspace directory to store its preferences and development artifacts.

Wo rkspac@%opyﬁworkspace

\V,> Browse...

[[] Use this as the default and do not ask again

» Recent Workspaces

(2) Select the [File] — [Import] menu of e? studio.

(3) Select [General] - [Existing Projects into Workspace] and click [Next] on [Import].

Figure 2-9 [Import] (1/2)

Q Import

Select

Create new projects from an archive file or directory.

Select an import wizard:

type filter text

v [= General
& Archive File
=% Existing Projects into Workspace

= File System
[ Preferences
2 Projects from Folder or Archive

¥ Renesas CS+ Project for CATSKOR/CATEKD
¥ Renesas CS+ Project for CC-RX and CC-RL
¥ Renesas GitHub FreeRTOS (with loT libraries) Project
" Sample Projects on Renesas Website
= C/C++

= Rename & Import Existing C/C++ Project into Workspace

RO1AN6321EJ0100 Rev.1.00
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(4) Specify the folder where the porting project exists at [Select root directory:] on [Import]. Check [Copy
projects into workspace] and click [Finish].

Figure 2-10

[Import] (2/2)

Q Import

Import Projects

Select a directory to search for existing Eclipse projects.

@ Select root director(l\(ﬁ:iéan_rm an2517jj0200_rl78_serial¥Workspace¥e2 si v|

(O Select archive file:

Projects:

<

17813 _serial_r01an2517 (C:¥an_r01an2517)j0200_rl78_serial ¥Workspace¥e|

Options

] Search for
[/ :Copy projects into workspace:

[ Close newly imported projects upon completion

[1Hide projects that already exist in the workspace
Working sets

[] Add project to working sets

(':7; < Back Next >

—_—

Browse...

Browse...

Select All

Deselect All

Refresh

New...

Select..

Cancel
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(5) After importing the porting project, if the message shown in Figure 2-11 is displayed at the bottom
right of the e2 studio screen, or if the error shown in Figure 2-12 is displayed at the [Problems] view of
e2 studio, go to step (6). If the message or the [Problems] view is not displayed, go to step (7).

Figure 2-11  Message requesting the project upgrade

Project Upgrade Required v

Projects in this workspace require upgrading before they can build ¥
|Click here to upgrade these projects.

lgnare

Figure 2-12  [Problems] View

8 B Console @ Smart Browser J Smart Manual 7 § = O

1 error, Owarnings, 0 others

-

Description Resource Path Location Type ™
~ @ Errors (1 item)

41 Project must be upgraded before it can be built  17813_serial_r0... C/C++ v
< >

(6) If the e2 studio version when the sample code was created is different from the currently installed
version, the porting project needs to be upgraded to match the currently installed version. Click the
message requesting the project upgrade. (Figure 2-13)

[Upgrade Legacy e2 studio Projects] appears next. Check the box for the porting project and click
[Finish]. (Figure 2-14)

Figure 2-13  Clicking the message requesting the project upgrade

Project Upgrade Required -

Projects in this workspace require upgrading before they can build.
IClick here to upgrade these projects.

Ignore

Figure 2-14 [Upgrade Legacy e2 studio Projects]

8 Upgrade Legacy e2 studio Projects O X

Upgrade Legacy e2 studio Projects

Select projects to upgrade

C=D o=

Remark. If the message requesting the project upgrade is closed before upgrading the porting project,
upgrade the porting project by the following procedure.

Right click the porting project in the Project Explorer of e2 studio and click [Upgrade Legacy e2 studio
Projects]. (Figure 2-15)

RO1AN6321EJ0100 Rev.1.00 Page 14 of 75
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Figure 2-15 [Upgrade Legacy e2 studio Projects] Menu

Q copy_workspace - e studio Show In Alt+Shift+W >
File Edit Source Refactor Navigate $[E Copy Ctrl+C
. Paste Ctrl+V
Deb
# Debug . ® Delete Delete
&| Q- e Source >

Fin Project Explorer % (SIS M= Move...
== r17813_serial_r01an2517 [DefaultBuild Rename... F2

Build Project

[Upgrade Legacy e2 studio Projects] appears next. Check the box for the porting project and click
[Finish].

Figure 2-16  [Upgrade Legacy e2 studio Projects]

Q Upgrade Legacy e2 studio Projects O X

Upgrade Legacy e2 studio Projects

Select projects to upgrade

EBr)?BB_serial_rmanZSW [DefaultBuild]
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(7) After importing the porting project, if the CC-RL Compiler version when the sample code was created
is different from the currently installed version, the toolchain setting needs to be set to match the
currently installed version. Click the porting project in the Project Explorer of e2 studio and click the
[Project] — [C/C++ Project Settings] menu. In the [Properties] dialog box, select [C/C++ Build] -
[Settings]. Specify the version currently installed and click [Apply and Close].

Figure 2-17  Toolchain setting in [Properties]

Q copy_workspace - e” studio

File Edit Source Refactor Navigate SearcenesasViews Run Window Help
# Debug &1 11781 Pen Project I

@i S 6 Close Project

Fia Project Explorer e Y § =0 o BU!Id All ) ) Ctri+Alt+B
< " . Build Configurations >
= rl7813_serial_r01an2517 [DefaultBuild] ) .
Build Project Ctrl+B
Build Working Set >
Clean...

Build Automatically

Build Targets >
C/C++ Index >
Update All Dependencies Alt+D

Change Device
Change Toolchain Version

§B C/C++ Project Settings Ctrl+Alt+P

Propertie

&) Properties for 17813 _serial_r01an2517 O >
I ] settings .
Resource ~
Builders
v C/C++ Build Configuration: |DefaultBuild [ Active ] ~  Manage Configurations...

Build Variables

Environment
Loaging % Tool Settingsg Device # Build Steps Build Artifact Binany ' | "
Enable toolchain integration
ackAnalysis

Current Toolchain
Tool Chain Editor

C/C++ General
Project Natures

Toolchain: Renesas CCRL
Version:  v1.01.00

Project References Change Toclchain (click Apply before switching tabs) h
Renesas QF Toolchain: @
Run/Debug Settings
Version: ~
/
©
@) ‘ Apply and Close ' Cancel
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(8) Right click [Code Generator] in the Project Explorer of e2 studio and click [Unload Code Generator].

Figure 2-18 Deleting Code Generator

Fa Project Explorer X BE% Y § =0
v = 17813 _serial_r01an2517

wt Includes

= src

%

=5 Code Generator

% Generate Code
< F&| Unload Code Generator

Property
C/C++ Project Settings ~ Ctrl+Alt+P

(9) Click the porting project in the Project Explorer of e2 studio and click the [Project] — [Change Device]
menu. Select the device for the porting project in the [Device Selection] dialog box and click [OK].
Click [Next] / [Finish] / [OK] in the dialog boxes that are displayed one after another.

Figure 2-19 Change Device

Q copy_workspace - e” studio

File Edit Source Refactor Mavigate SearcenesasViews Run Window Help

45 Debug 781 Open Project I
= B A v 6 Close Project
Fi Project Explorer x S-SV N = Bu!ld All _ _ Ctrl+Alt+B
n . . Build Configurations >
T rl7813_serial_r01an2517 [DefaultBuild] ) .
Build Project Ctrl+B
Build Working Set >
Clean..

Build Automatically

Build Targets >
C/C++ Index >
Update All Dependencies Alt+D

Change Device
Change Toolchain Version

¥ C/C++ Project Settings Ctrl+Alt+P
Properties

3
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Q Refactoring [} X
Change Device -

Select the new device for 17813_serial_r01an2517

Current Device: R5SF100LE
Custom

Target Board: Custom

Target Device: R5F10CGB

@ < Back Finish Cancel

8 m] X

Device Selection

You can filter devices by regular expression

Search Device

Device RAM ROM Pin ~
RL78 - G13 \
RL78 - G13A

v RL78 - G14

RL78 - G14 30pin
RL78 - G14 32pin
RL78 - G14 36pin
RL78 - G14 40pin
RL78 - G14 44pin
RL78 - G14 48pin
RL78 - G14 52pin
~ RL78 - G14 64pin

R5F104LC 4 KB 32KB 64

\ R5F104LD 55KB 48 KB 64 |
RSF104LE 55 KB 64 KB 64
RSF104LF 12 KB 96 KB 64 /'/

@ ‘“' Cancel

& Refactoring [m] X

Change Device :

Select the new device for rl7813_serial_r01an2517

Current Device: RSF100LE
Custom

Target Board: |Custom

Target Device: |[RSF104LE EE

Unlock Devices...

@ < Back Finish Cancel

-
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Q Refactoring O X
Change Device :
9 = e
Review the information provided in the list below. Click ‘Next > to view the next item
or ‘Finish’.
Found prablems $

% Unable to load project generation settings for DefaultBuild. Some build settings may not be set
% This change cannot be undone. Please make sure you backup this project before continuing.

<

No context information available

(?: < Back " Finish Cancel

&) Refactoring O X
Change Device o
9 =0
The following changes are necessary to perform the refactoring. =
Changes to be performed &4 ‘ T

- # Change Device for r17813_serial_r01an2517
~ &) Launch Configurations
[“]& 7813 serial_r01an2517 DefaultBuild
&) Build Settings
&) Project Files

No preview available

(':’) < Back Next > ‘ Cancel

e

3

Warning X

Requires saving the current project to enable to restore the current project
status after changing the microcontroller,
Continue saving and processing?

fovbll

(10) Add Code Generator for the changed device to the porting project. Click the [New Code Generator]
button on the tool bar of e2 studio. The [Code Generator] node is added in the Project tree.

Figure 2-20 [New Code Generator] Button

1
| New Code Generator
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2.4 Code Generator Configuration for Porting Project

In order to replace the code related to the peripheral function settings with the code for the porting device,
configure the peripheral functions in Code Generator of the porting project according to the Code Generator
settings in the original project.

Start another CS+ for CC for the original project side by side and configure the peripheral functions for the

porting project.

Figure 2-21

Operation Image of CG configuration

Porting project

Original project

Screen example is CS+

@3 17813 serial_r01an2517 - CS+ for CC - [Code Generator] = o X @ r17813.serial_101an2517 - €S+ for CC - [Code Generator] = o X
Eile Edit View Project Build Debug ool Window Help ®ec File Edit View Project Build Debug Tool Window Help ®oe
& son B D AF- W8 ; @a EELN @0 s B E X BB < FX .Y & & Emd M ®e 6 [
SES=E K] 23 5 : (@ Solution List KK K] =o'y 51 © (@ Solution List
= #% | % property °H Code Generator < x| |3 ProjectTree 2 % [ propeny ° - x
40283 : : T ¥ |£,.02.@ - AT >
H & ReflectinPin | | GenerateCode | % 38 & F 0L B S T D 2 = & ReflectinPin | | GenerateCode | & 38 & F Gu & £ &1
=| = 7813 serial r01an2517 (Project)® = || & [ 7813 serial 101202517 (Project)*
] 18 RSF104LE (Microcontroller) Pin sssignment  Clock setiing Block diagram  On-chip debug seting  Confirming resets¢ ~ [ |2 #% RSF100LE (Microcontroller) Pinassionment | Clock seting Block diagram  On-chip debug setting  Confirming res
= 41 Pin Configurator (Design Tool) Pin assignment setting = = Pin Configu Design Tool) Pin assignment setiing
=" Code Generator (Design Tool [ PIOR00bR = 1 [ PIOR10bit = 1 2 Device Pin List
@' {Clock Generator [ PloRO1bR = 1 [ PORTIbR =1 . #f Device Top View
 Port "5 Code Generator (Design Tool)
& Interrupt [ Porozbe =1 0 PoR12b = 1 [ 4 »C\D(kGenemn:r‘
W Serial [ PIOR03bt = 1 [ PIOR13bi = 1 & Port
& A/DConverter [ PiOR04 bR = 1 & Interrupt
& Timer & Serial
& Watchdog Timer % A/D Converter
W Real-time Clock W Timer s
W 12-Bit Interval Timer & Watchdog Timer
W Clock Output/Buzzer Output Fix setings % Real-time Clock
W Data Transfer Controller P Finct W 12-Bit Interval Timer A A
& Event Link Controller = e & Clock Output/Buzzer Output m inction
W Voltage Detector P50 INTP1/5100/SDA0D/RDO & DMA Controller P17 TI02/7002
f\ CC-RL (Build Tool) P51 INTP2/5000/TxDO & Voltage Detector P31 TI03/T003
X RL78 E1(Serial) (Debug Tool) P20 INTP3/_SCK00/SCLOO/TRIO0 '\ CC-RL (Build Tool) Pa2 TI04/T004
2 Program Analyzer (Analyze Tool) v &5 RL78 E1(Serial) (Debug Tool)
=3 File < D Program Analyzer (Analyze Tool) P05 TI05/T005 v
9 cstartasm Output x &3 File < >
o stkinit.asm Tnformat T The device was ohanged. Update the header file by sele A ) cstart.
& iodefineh oting [Generate 1/0 header tile] & ..a( T Epi s L
iodefine. All Messages = o stkinit.asm CC-RL (Avai lable)[Hex Output Options]-[Load address] .
Code Generator o S . #] iodefine.h Al -
@ Output @ Smart Browses Error List C AR~ — 2
> e @ Output @ Smart Browser [ Error Lis
F1 Fi F3 i (2 & () a ] FBFullsc. £ e N
. F1 2 F3 (] 5 & L a L] FlFuls_ F11 e
5 DISCONNECT

SEDISCONNECT

Figure 2-22 Flow of CG Configuration

START

Clock Generator

Y

Watchdog Timer

v

Voltage Detector

v

Peripherals used in sample code

v

Port

END
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The following procedure is described using CS+ for CC. The procedure for e2 studio is the same as for CS+

for CC.

There may be differences in the presence or absence of settings and selections between the original project
and the porting project. If there are differences, configure Code Generator for the porting project as follows.

® If the setting item is in the original project but there is no setting item in the porting project.
—  Set nothing in the porting project.

® If there is no setting item in the original project but there is the setting item in the porting project.

— In the porting project, use the default setting or set it according to your environment.

® If there is the same setting item in both the original project and the porting project but the selections of

the item are different.
— In the porting project, use the default setting or set it according to your environment.

[Steps]

(1) Start another CS+ for CC and open the original project. Two CS+ for CCs are running, one is for the
porting project, and another is for the original project.

(2) Configure [Clock Generator]. Double click [Clock Generator] under the [Code Generator (Design
Tool)] node of both projects. Set each item for the porting project that corresponds to the setting for
the original project. Configure all tabs of [Pin assignment], [Clock setting], [On-chip debug setting],

[Confirming reset source], [Safety functions] and [Data flash].

Figure 2-23 [Clock Generator]

Project Tree
@ 3 @

x

@ Property “___1 Code Generator

=L 7813 serial r01an2517 (Project)*
5 RSF104LE (Microcontroller)
® )‘ Pin Configurator (Design Tool)

R ReflectinPin | %H| GenerateCode | % s & P 6w O 2 O & @ & =2 O

@"m Clock setting Block diagram  On-chip debug setting Confirming reset source  Safety functions Data ﬂa?ﬁ\

Pin assignment sething

"3 Code Generatar (Design Tool) [ PIOR0Obi = 1 [ PIOR10b = 1
€ >
i g [ PIORD1 bit = 1 [ PIOR11bit = 1
W Interrupt [J PIORD2bit = 1 [J PIOR12bit = 1
Wi Serial [J] PIORO3bit = 1 [J PIOR13bit = 1
w' A/D Converter [] PIORD4bit = 1
W Timer
& Watchdog Timer When #t's decided once. &t isn possible to change i later
w' Real-time Clock It's necess: o make a project again to change it
W 12-Bit Interval Timer
W Clock Output/Buzzer Output Fix seftings
W' Data Transfer Controller P o
W' Event Link Controller = ndon
i..w Voltage Detector P50 INTP1/5100/SDA0D0/RxD0
A, CC-RL (Build Tool) P51 INTP2/5000/TxD0
% RL70 E1(Serlal) (Deilg Tool) P INTP3/_SCKD0/SCLO0/TRIO0
4’ Program Analyzer (Analyze Tool)
L j File P31 INTP4
|..8s cstart.asm P74 INTP8
-2 stinit.asm P75 INTPS
L] iodefine.h = = )
¥ Code Generator 2 D /
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(3) Configure [Watchdog Timer]. Double click [Watchdog Timer] under the [Code Generator (Design
Tool)] node of both projects. Set each item for the porting project that corresponds to the setting for

the original project.

Figure 2-24 [Watchdog Timer]
Pn:uectTmc 3 x| % Property ®E| Code Generator®
¢ @ 8 @

| Reflectin Pin

= _‘g 7813 serial r01an2517 (Project)*
% RSF104LE (Microcontroller)
+ /O Pin Configurator (Design Tool)

A Generate Code

\Watchdog timer operation setting
@ Unused

Operation in HALT/STOP/SNOOZE mode setting

= ‘__4 Code Generator (Design Tool)
@ Clock Generator
..md Port
: Overflow

Intermpt time sething

Serial
A/D Converter
Time

4369.07 (2" 1641

\Window open peniod setting

L]
L]
3 L]
>

Interrupt setting

12-Bit Interval Timer

Clock Output/Buzzer Output

]
L]
u
e Data Transfer Controller L
n
L]
C

Event Link Controller
Voltage Detector
C-RL (Build Tool)

A

N

(4) Configure [Voltage Detector]. Double click [Voltage Detector] under the [Code Generator (Design
Tool)] node of both projects. Set each item for the porting project that corresponds to the setting for
the original project.

Figure 2-25 [Voltage Detector]
Project Tree 2 x 7% Property "E| Code Generator™
? o 3 E 1 . pae w e - N s D = W
) o % ReflectinPin | H GenerateCode | % % % F S @ & O] @& 9 & == 2
=% 7813 serial r01an2517 (Project)*

..... % RSF104LE (¥« 703/ 0-3) Low voltage detector operation setting \

+ /B Pin Configurator (Design Tool) ® Unused () Used

=-*3 Code Generator (Design Tool) Orerakios inode seting

\..d Clock Generator R e

-mé Port
W' Interrupt
-t Serial Low
-w A/D Converter
- Timer Low
& Watchdog Timer .
& Real-time Clock Voltage detection setting
-l 12-Bit Interval Timer 163
- Clock Qutput/Buzzer Output 163
-w¢ Data Transfer Controller 173
- i ller
= 163
e /

(5) Configure the same peripheral functions used in the original project for the porting project. The icon
shows whether the peripheral function has any setting. Check icons under the [Code Generator
(Design Tool)] node of the original project and configure the peripheral functions for the porting project
to match the configuration for the original project.

& : The peripheral function has any setting. (Used)

&' : The peripheral function has no setting. (Unused)
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(6) Configure [Port]. Double click [Port] under the [Code Generator (Design Tool)] node of both projects.
Set each item for the porting project that corresponds to the setting for the original project.
Refer to Table 2-2 about I/O port setting in [Port].

Caution. Provide proper treatment for unused pins so that their electrical specifications are observed.
Connect each of any unused input-only ports to VDD or VSS via a separate resistor.

Figure 2-26 [Port]

Project Tree X @ Property "H Code Generator”
™ Q| [E
O e [#} ReflectinPin | %5 GenerateCode | % s @ 7 Gu O & O O ) £ = O
=L 1% 17813 serial r01an2517 (Project)”
;5 RSF104LE (Microcontroller) /@ Portl Port2 Port3 Port4 Port5 Port6 Port7 Port12 Portl3 Portl4 \
+ /0 Pin Configurator (Design Tool) FOD
= °_‘ﬂ Code Generator (Design Tool) ® Unused Ohn O Out ] Pullup [ Nch
Generator FO1
tecmu @Uused Oh Oouw [ Pulup [] TTL buffer
W Interrupt
..l Serial P02
. A/D Converter ® Unused Oh O Out [ Pull-up [J N<h
W Timer P03
W Watchdog Timer @ Uused O O Out ] Pulup [] TTL buffer [] N<h
Wi Real-time Clock POs
W' 12-Bit Interval Timer
-8 Clock Output/Buzzer Output ® Unused  O'n O Ou L Pulep L] TTL buffer [ Neh
.. Data Transfer Controller P05
W Event Link Controller @Uused O Oout [ Pulup
.(l- Voltage Detector P06
-4 CC-RL (Build Tool)
= RL78 E1(Serial) (Debug Tool) K© A O - O ik D it /

(7) Save the configuration setting for the porting project.

CS+ for CC: Select the [File] — [Save Project] menu

e? studio: Select the [File] — [Save All] menu
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2.5 Generating code for Porting Project
Generate the code for the porting project according to the setting of Code Generator (CG).

2.5.1 Porting project for CS+ for CC

[Steps]

(1) Click the [Generate Code] button in the porting project. The codes in CG generated files with the
same name are overwritten with the code based on the changed device's peripheral functions.

Figure 2-27 [Generate Code] button

@ Property cﬂ Code Generator

| ReflectinRin | 5] GenerateCode | )% £ @ T Gh @ & [ & 9 & == O

{Portl! Port! Port2 Port3 Port4 PortS Port6 Port7 Portl2 Port3 Portld

Project Tree 2 x|

s @ 3@

=% 7813 serial r01an2517 (Project)
;ﬁ RSF104LE (Microcontroller)
+] /0 Pin Configurator (Design Tool)
= ’j Code Generator (Design Tool)
f Clock Generator

O Unused Ohn ® Out [] Nch a1
PO1
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2.5.2 Porting Project for e? studio

In e? studio, the startup file, etc. based on the changed device have been generated in the “generate” folder
when the target device for the porting project was changed in 2.3.2. Furthermore, Code Generator (CG)
generates files in the “src” folder.

Therefore, the following steps are required before generating code.

® Of the build target files inherited from the original project, the files with the same name as the files in
the “generate” folder are excluded from the build target.

® Move the files generated by CG to the “src” folder.

[Steps]

(1) Of the build target files already registered in the porting project, exclude the files with the same name
as the files in the “generate” folder generated in “2.3.2 Porting project for e2 studio”.
Right click the file with same name and click [Properties]. Select [C/C++ Build] - [Settings] in the
[Properties] dialog box. Check [Exclude source from build] and click [Apply and Close]. Do so for all
files with same name.

Figure 2-28 Excluding File with Same Name

P Project Explorer x =% Y 8 =8 B Project Explorer % ESYT § =8
~ 125 17813 _serial_r01an2517 ~ ~ 175 17813 _serial_r01an2517 ~
& Includes & Includes
~ (= generate ~ (= generate
( cstartasm cstartasm
hdwinit.asm ' hdwinit asm
‘/ iodefine.h ‘ iodefine.h
. stkinit.asm stkinitasm
& src & src
(s cstart.asm \l [€ r_cg_cge_userc
[\ iodefine.h ) [¢ r_cg_cgec
[¢ r_cg_cge_userc » r_cg_cgch
[€ r_cg_cgec r_cg_macrodriverh
r cg_cgch [€ r_cg_port_userc
r_cg_macrodriverh ¢ r_cg_port.c
[€ r_cg_port_user.c r_cg_porth
[€ r_cg_portc [€ r_cg_serial_user.c
r cg_porth [€ r_cg_serial.c
[€ r_cg_serial_user.c r_cg_serial.h
¢ r cg serial.c r_cg_userdefine.h
r_cg_serialh [€ r_main.c
r_cg_userdefine.h [€] r_systeminit.c
g r_main.c [ B cs ]
[€ r_systeminit.c B he
[ stkinitasm ] [ B io ]
Bf hdwinit.asm W mainc
2 mainc = makefile.init
=) makefile.init =l 17813_serial_r01an2517.mtpj
=) 117813 _serial_r01an2517.mtpj =| 117813 _serial_r01an2517.rcpe
=) rI7813_serial_r01an2517.rcpe =| 17813 _serial_r01an2517 DefaultBuild.l
= 117813 _serial_r01an2517 DefaultBuild.l [ 1 stkinitasm
~ % Code Generator ~ "H Code Generator
Exclude the file with same name
from the build target

Remark. “hdwinit.asm” in the “generate” folder will be automatically excluded by generating code in
Step 3. If “hdwinit.asm” is not excluded from the build target after Step3, exclude it manually
from the build target by the operation shown in Figure 2-29.
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Figure 2-29 Excluding Resource from Build

=]
0
u]

B Project Explorer x S

~ 15 rI7813 serial r01 _
&Y Includes & Copy Ctrl+C
Paste Ctrl+V

v [= generate

[/ cstart.asm Delete Delete
[S| hdwinit.as SR >
[H iodefine.h Move..
B Stki““-as%
e Team N
S| cstartasm )
[ iodefineh Compare With 3
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) op e @ Command Prompt
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v C/C++ Build
Settings Configuration: |DefaultBuild [ Active ] ~ | Manage Configurations...

Tool Chain Editor
C/C++ General
Run/Debug Settings

[“liExclude resource from build

#® Tool Settings # Build Steps

~ & Assembler Command: |ccrl
®
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(% Language dev="C;/Users;.; “/.eclipse/com.ren
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£ Miscellaneous
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(2) Check whether files generated by Code Generator (CG) are registered in the “src” folder. If files
shown in “Table 1-3 Outline of CG generated files and functions” don'’t exist in the “src” folder, move
CG generated files to the “src” folder by drag & drop.

If there is not the “src” folder, first create the “src” folder and move CG generated files.

Figure 2-30 Moving CG Generated Files

B Project Explorer B S
~ 12 117813 _serial_r01an2517
! Includes
v [= generate
[ cstart.asm
18| hdwinit.asm
[H iodefine.h
[8 stkinit.asm
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[8 r_cg_serialh
[% r_cg_userdefine.h
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B cstartasm
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~
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(3) Click the [Generate Code] button in the porting project. The codes in CG generated files with the
same name under the “src” folder are overwritten with the code based on the changed device's
peripheral functions.

Figure 2-31

~ 125 7813 serial_r01an2517
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2.6 Editing Files in Porting Project

Some sample code doesn’t use the code generated by Code Generator (CG) as it is and change the code,
such as commenting out the code. However the code that have been changed in the original project is
overwritten and deleted by generating code in the porting project in “2.5 Generating code for Porting Project”.
Therefore, check the code changes to CG generated files in the original project and edit CG generated files
in the porting project to match the changes in the original project.

Furthermore, if any resources such as the channel of peripheral function or I/O port were changed when
porting the sample code, other than the CG generated files are needed to edit the code.

< Parts that needs to be edited >
® The part that was changed in the original project, such as commenting out the code.
— Make the same changes to the ported project as the original project

® The part that calls API function generated by CG to enable or stop the peripheral function operation if
the used channel of peripheral function is changed in the porting project.

— Change to the API function call for the changed channel in the porting project. However, the API
function body is generated for the changed device in “2.5 Generating code for Porting Project”, so
that the API function body doesn’t need to be edited.

® The part that sets value to input or output if the used I/O port is changed in the porting project.

— Change to the I/O port name for the changed port in the porting project.

[Steps]

(1) Open the files with the same name of both the original project and the porting project in the editor.
Check the code differences and reflect the deletion / changes of the original project in the porting
project.

(2) Do Step (1) for all files.

(3) If there is a file in the porting project that is not in the original project, exclude it from the build target.

CS+ for CC: Right click the file name — Select [Remove from Project]
e? studio: Right click the file name — Select [Properties]

Select [C/C++ Build] in the [Properties] dialog box and check [Exclude resource from build]

Figure 2-32 shows the example of the changing the CG generated code, Figure 2-33 shows the example of
the editing code due to the channel changes of peripheral function and
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Figure 2-34 shows the example of the editing code due to the Port changes.

Figure 2-32 Code Editing Example of CG Generated Code

Function in r_systeminit.c

Porting project: Code generated by CG

S R R R R R R R R R R R R R R R
% Funct jon MName: R_Svsteminit
# Description @ This function initializes every
# hrguments t None
# Return Yalue @ None
F e R R e R e R SRt R PR Rt R
void R_Svsteminit (void)

PIOR = 0x00U;

R C& Create();

R_PORT Create();

R_ADC Create();

R_IT Create();

R_INTC Create();

[ANCTL = Ow00U;

b

}

Original project: Commented out the line

=1 R R R R R R R e R R R R R R
% Funct jon Name: R_Svsteminit

# Description @ This function initializes every
* fhrzuments : Hone

# Return Yalue @ None

E e e e e R R S R R P e SR T S R
waoid R_Svsteminit (wvaid)

FIOR = 00U

R C& Create();

R_PORT Create();
Af 0 R_ADC Createl);

R_IT Create();

R_INTC Create();

[MNCTL = Ox00U;

Comment out “R_ADC_Create();” to match the changes in the original project.

woid R_Systeminit (void)
PIOR = 0x00U;
R_CHC Createl);
R_PORT Create (03

I R_ADC Create();
R_IT Create();
R_INTC Create (0

[ENCTL = Ox00U;

RO1AN6321EJ0100 Rev.1.00

Apr.04.22

Page 29 of 75

RENESAS




RL78 Software Porting Guide

RL78/G13 sample code porting (CC-RL) (CS+, e2 studio)

Figure 2-33 Code Editing Example for Channel Changes of Peripheral Function

Porting project: Changed to UART1

API function body is generated for the UART1, but
the API function call is not changed by the code
generation.

DI/ RRERRR RARE R R SRR SRR R R R SRR R R R R R R R SR
# Function Name: main
# Description @ This function implements main function.
# hreguments : None
+ Return Yalue @ Hone
FEEEERR R R RO R R R R R R ke
void maintvoid)
R_MAIN UserInit ();
/% Btart user code. Do not edit comment zenerated here

volatile MD_STATUS status = OU; S UART
S UARTO receive huffer getting =/
status H R_USRTO Receive(fg uartl_rx_buffer, 1U73;

¥ Btart the UARTO Tu /Ry operation %/
R_UARTO Start (10

Sx Main loop %/
vj[-hile (1

{

void nain{void)
RMAIN UserInit ()

{

volatile MD_STATUS status = 0U;

£ UBRTO receive huffer setting %/
status Z A _OGRTT_R Lg_uartl_rx_huffer, 1U);

5 he UARTO Tx/Rx operat ion */
R_USRT1 Start));

% Main loop %/
while (1)
Hal Tihs Foe Maidt For DT Dw

I

Function in r_main.c

Change the API function name to match the used channel.

J% Btart user code. Do not edit comment generated here

/% UART

Original project: Use UARTO

SRR R R R SRR R R SRR SRR R R R KR R R R R R R
# Funct ion Name: main
# Description @ This function implements main function.
# hrguments t None
# Return Yalue @ None
Fy R R R R R R e R e TR e e e R e e T
void maintvaid)

R_MAIN_UserInit ();
/% Btart user code. Do not edit comment zenerated here

volatile MD_STATUS status = OU; /% UART
S AT receiwe huffer sptting =/
status =(R_U&RTO Receivel{dz uartd_rx_buffer, 1U);

Sx Gtart the USRTO Tw/Rx operat ion 7
R_UARTO Start ()

S% Main loop %/
v.{-hile (1
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Figure 2-34 Code Editing Example for I/O Port Changes

Function in r_main.c
Porting project: Change to P10 and P11 for LED display Original project: Use P52 and P53 for LED display

Port name is not changed by the code generation.

B R R R R e R e P e SR Tt S R
# Function Mame: main
# Description @ This function implements main func
# fhrzuments : Hone
# Return Yalue @ Hone
EREEERE R N R R R R R R R R
void maintvoid)

R_MAIN _UserInit ()
Sx Btart user code. Do not edit comment generat

/% LED setting of the H
S PR.2-PE.30 %/

Change the port name to match the used Port.

void mainvoid)
R_MAIN UserInit ()
¥ Btart user code. Do not edit comment ze

/% LED setting of
S+ PR.2-PE.3:0 &/

SRR R R R SRR R R SRR R R R R R R
* Funct ion Name: main
# Description @ This function implements main func
# Arguments : None
# Return Value @ None
R R e R R SRS e R R R SR Rt
woid mainivaid)
R_MAIN_UserInit () ;
/% Btart user code. Do not edit comment zenerat

/% LED zetting of the H
S PR.2-PR.3:0 %/
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2.7 Building Porting Project

Build the porting project after the target device was changed and the code was edited to match the original
project.

[Steps]
(1) Build the porting project.

CS+ for CC: Select the [Build] — [Rebuild Project] menu

e? studio: Select the [Project] — [Build Project] menu

Caution. If any error occurs, resolve the error based on the error message.
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3. Example of Porting

This chapter describes the example of porting sample code.

The application notes used for the porting example are shown below.

Porting Example 1

Item Description
Application Note RL78/G13 Serial Array Unit for 3-Wire Serial 1/0
(Sample Code) (Master Transmission/Reception) CC-RL Rev2.01 (R0O1AN2547EJ0201)

Porting Device

RL78/G12

Integrated development
environment

CS+ for CC V8.07.00 from Renesas Electronics Corp.

C Compiler

CC-RL V1.11.00 from Renesas Electronics Corp.

Outline of Porting

Porting example with the 1/0O port changes

Porting Example 2

ltem Description
Application Note RL78/G13 Serial Interface IICA (for Master Transmission/Reception) Rev2.01
(Sample Code) (RO1AN2759EJ0201)

Porting Device

RL78/G14

Integrated development
environment

e? studio V2022-01 (22.1.0) from Renesas Electronics Corp.

C Compiler

CC-RL V1.11.00 from Renesas Electronics Corp.

Outline of Porting

Porting example with editing the code generated by Code Generator

RO1AN6321EJ0100 Rev.1.00
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3.1 Porting Example 1

The procedure of porting the RL78/G13 sample code used in the application note “RL78/G13 Serial Array
Unit for 3-Wire Serial I/O (Master Transmission/Reception) CC-RL RO1AN2547EJ0201” (RL78/G13 AN) to
the sample code for the RL78/G12 are described below.

3.1.1 Advance Preparation

Refer to “2. Operation Check Conditions”, “Table-1.1 Peripheral Functions to be Used and Their Uses”, “4.2
List of Pins to be Used” and “4.1 Hardware Configuration Example” in the RL78/G13 AN, and then check the
used resources.

The configuration example of porting to the RL78/G12 is described below.

® Operation Check Conditions

The difference is shown in red letters. The RL78/G12 cannot operate with 32MHz, so that the operating
frequency is changed to 24MHz.The various register setting value need to be changed because of the
operating frequency changes. However, Code Generator (CG) changes the value according to the operation
frequency, so the operation of the sample code is not affected by the operation frequency changes.

Table 3-1 Operation Check Conditions (Porting Example 1)

Item RL78/G13 RL78/G12
Microcontroller | RL78/G13 (R5F100LEA) RL78/G12 (R5F1026A)
used
Operating ® High-speed on-chip oscillator (HOCO) | ® High-speed on-chip oscillator
Frequency clock: 32MHz (HOCO) clock: 24MHz
® CPU/peripheral hardware clock: ® CPU/peripheral hardware clock:
32MHz 24MHz
Operating 5.0V (can run on a voltage range of 2.9V 5.0V (can run on a voltage range of 2.9V
Voltage to 5.5V) to 5.5V)
LVD operation (VLvp): Reset mode 2.81V | LVD operation (VLvp): Reset mode 2.81V
(2.76V to 2.87V) (2.76V to 2.87V)

® Peripheral Functions to be Used and Their Uses
Use the same peripheral functions and channels for the RL78/G12 as for the RL78/G13 AN.

Table 3-2 Peripheral Functions to be Used (Porting Example 1)

RL78/G13
Peripheral Function Use
Serial Array Unit 0 channel 0 CSI00 master transmission/reception
Timer Array Unit O channel 0 Interval timer operation
RL78/G12
Peripheral Function Use
Serial Array Unit 0 channel 0 CSI00 master transmission/reception
Timer Array Unit O channel O Interval timer operation
RO1AN6321EJ0100 Rev.1.00 Page 34 of 75
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® Pins to be Used

The difference is shown in red letters. There is not POO pin in the RL78/G12 (R5F1026A). Therefore, P00 is
changed to P41.

Table 3-3 Pins to be Used (Porting Example 1)

RL78/G13
Pin Name /10 Description
P10/SCKO00/SCLO00 Output Serial clock output pin
P11/S100/RxD0O/TOOL RxD/SDAOO Input Data reception pin
P12/SO00/TxD0O/TOOLTxD Output Data transmission pin
POO/ANI17/TI100/TxD1 Input BUSY signal detection pin
RL78/G12
Pin Name /0 Description
P10/ANI16/PCLBUZ0/SCK00/SCL00 Output | Serial clock output pin
P11/ANI17/S100/RxD0/SDAQOO /TOOLRxD Input Data reception pin
P12/ANI18/SO00/TxD0O/TOOLTxD Output Data transmission pin
P41/ANI22/SO01/SDA01/TI02/TO02/INTP1 | Input BUSY signal detection pin

RO1AN6321EJ0100 Rev.1.00 Page 35 of 75
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® Hardware Configuration

The difference is shown in red letters. There is not POO pin in the RL78/G12 (R5F1026A). Therefore, P00 is
changed to P41.

Figure 3-1 Hardware Configuration Example (Porting Example 1)

Vbp Vb

. %
EVoo RESET

Vop
RL78/G13 P00 Rec&‘WHBUSY-singnal
Transmission
SCK0O ——>  Serial clock
Transmission
| | REGC SO00 % Transmit data

EVss Recepti )
SI00 H( Receive data
Vss

P40/ TOOLO («<—»  For on-chip debugger

Vop Vb

RESET j
Receptig
RL78/G12 pa1 4 BUSY signal

Transmission
SCKO0 ——>  Serial clock

Vb

Transmission
S000 % Transmit data

Recepti .
SI00 H( Receive data
| Vss

P40 / TOOLO [«—» For on-chip debugger

Cautions: 1. The purpose of this circuit is only to provide the connection outline and the circuit is simplified
accordingly. When designing and implementing an actual circuit, provide proper pin treatment
and make sure that the hardware's electrical specifications are met (connect the input-only ports
separately to Vob or Vss via a resistor).

2. Connect any pins whose name begins with EVss to Vss and any pins whose name begins with
EVbb to Vop, respectively.

3. Vop must be held at not lower than the reset release voltage (ViLvp) that is specified as LVD.
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3.1.2 Copying Original Project

Refer to “2.2 Copying Original Project” and create a porting project.

3.1.3 Device Change for Porting project
Refer to “2.3.1 Porting Project for CS+ for CC” and change the target device for the porting project.

3.1.4 Code Generator Configuration for Porting Project

In order to replace the code related to the peripheral function settings with the code for the porting device,
configure the peripheral functions in Code Generator of the porting project according to the Code Generator

settings in the original project.

Start another CS+ for CC for the original project side by side and configure the peripheral functions for the

porting project.

(1) Clock Generator

® Pin assignment

The peripheral 1/0 redirect function is not used in this porting example, click [Fix settings] without

changing any settings.

Figure 3-2 Pin assignment (Porting Example 1)

Porting project

Project Tree X 5 Property “E| Code Generator

Original project

5 Property *5] Code Generator

Q2@

5 [R 10122547 serial (Project)*
% RSF1026A (Microcontroller)
3 ) Pin Configurator (Design Tool)

.*T': Reflect in Pin

Pin assignment setting

“ Generate Code

o< B AR

Pin assignment Clock setting Block diagram  On-chip debug setting €

% GenerateCode | % 38 & J G @ &

Pin assignment  Clock setting Block diagram  On-chip debug sefting  Confir
Pin assignment setting

- 'ﬂ Code Generator (Design Tool) [] PIORObit = 1
@ iClock Generator:
et s PIOR1 bit = 1
& Pt [] PIOR1 bit
W Interrupt [ PioR2bit = 1
W Serial
o When it's decided once, it isn possible to change t later
. A D Converter It's necessary to make a project again t ge
i Timer When it's decided once, it isnt possible
... 12-Bit Interval Timer
% Clock Qutput/Buzzer Qutput Fin Function
.. DMA Controller P13 INTP2 Pin Function
Wi Voltage Detector =
P1 TI02/TO02
A, CC-RL (Build Tool) 5 B '
&5 RL78 E1(Serial) (Debug Tool) P11 RxDO L REEGIEDS
+ Program Analyzer (Analyze Tool) P12 TxDO P42 Tio4/TOD4
3 File = = P05 TI05/TO0S
‘R P42 TI03/7003 e Lo tite
i 2. /
B stkinit.asm P41 TIO7/T007
bl indefine b
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® Clock setting

Some setting items are different between the original project and the porting project.
Configure the items like below in this porting example according to” Table 3-1 Operation Check

Conditions (Porting Example 1)”.

Figure 3-3 Clock setting (Porting Example 1)

Porting project

% Property "5 Code Generator

Original project

Property | Code Generator

4\ ReflectinPin | | Generate Code

Pin assignment Clock setting
Operation mode sefting
O High speed main mode 4.0 (V) < VDD < 5.5 (V)
(O High speed main mode 3.6 (V) < VDD <55 (V)
l @ High speed main mode 2.7 (V) < VDD < 5.5 M‘
O High speed main mode 2.4 (V) < VDD < 5.5 (V)

O Low speed main mode 1.8 (V) < VDD < 5.5 (V)

Main system clock (fMAIN) setting
l @ High-speed OCO fIH)
High-speed OCO clock setting

l O High-speed system clock fMX)

LW TFTUDSDNEQ

Block diagram  On-chip debug setting Confirming reset source Sa

Frequency l 24 ~ | [(MHz)

High-speed system clock setting

[] Operation

52428.8 (2"184X

Internal low-speed oscillation clock (fiL) setting

Frequency 15 kHz)
Interval timer operation clock setting

Interval timer operation clock Stop v (kHz)
CPU and peripheral clock setting

CPU and peripheral clock fCLK) l 24000 fIH) - ]lkHz]
RESET pin setting

O Unused l ® Used (P125) ‘

& Reflect in Pin

Pin assignment Clock sefting.
Operation mode setting
(O High speed main mode 3.6 (V) < VDD < 5.5 (V)
@® High speed main mode 2.7 (V) < VDD < 5.5 (V)
O High speed main mode 2.4 (V) £ VDD < 5.5 (V)
(O Low speed main mode 1.8 (V) < VDD < 5.5 (V)

O Low vokage main mode 1.6 (V) < VDD < 5.5 (V)

EVDD sstfing

O 18M<EVDD 55
Main system clock (IMAIN) sefting

@ High-speed OCO fIH) l
High-speed OCO clock sefiing

High-spesd system clock seting
[ Operation

Subsystem clock (fSUB) setting
[] Operation

Internal lov-speed oscillation clock (flL) setting
Frequency

RTC and interval timer operation clock setting
RTC and interval timer operation clock

CPU and peripheral clock setting
CPU and peripheral clock FCLK)

S| GererateCode | % t# # F G @& & EH & o & O

Block disgram On-chip debug setfing  Confirming reset source  Safety functions  Data flash

@ 27()<EVDD <55(V)
O 16(M<EVDD £55(V)

O 24()<EVDD <55()

O High-speed system clock FMX)

5

52428.8 (2"184%)

32768

Low power consumption

Enables supply
k)
1561 | k)
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® On-chip debug setting

Configure the items with the same settings as the original project.

Remark. The emulator setting can be changed from the original project according to the emulator you

are using.

Figure 3-4 On-chip debug setting (Porting Example 1)

Porting project

%8 Code Generator
ri?prm | Code Generator

Original project

roperty *E Code Generator

& ReflectinPin | B Generate Code

Pin assignment Clock setting Block diagram  On-chip debug setting

On-chip debug operation setting

L T LOFDMYEQ

Confirming reset source  Safety functions

@ Reflectin Pin

On-chip debug operation setting

% Generate Code

Fin assignment  Clock setiing  Block diagram

- N

YR

i Confirming reset source  Safety functions

Oe

O E2Lte

O Unused

yi O
mulator setting Emulator setting
Or O E2Lte ® E1/E20
Pseudo-RRM/DMM function setting Pseudo-REM/DMM function setting
@ Used O Unused ®) Used
tart/Stop fi Start/Stop function setting
Monitoring paint function settir Menitoring point function setting
Security ID setting Security |D setting
Use Securty ID Use Securiy ID
Securty ID [000000000000000000000 | Securty 1D
Security ID authentication failure setting

O Do not erase flash memory data
@ Erase flash memory data ‘

‘ (x00000000000000000000

Security |D authentication failure setting
() Do net erase flash memary data

@) Erase flash memory data

® Confirming reset source

Configure the item with the same setting as the original project.

Figure 3-5 Confirming reset source (Porting Example 1)

Porting project

l 75 Property & Code Generator*

Original project

| Property B‘:\] Code Generator

&, Reflectin Pin | %8| Generate Code

Pin assignment Clock setting Block diagram On-chip debug setting
Function output setting

put the function for corfimming reset source

LT DDy EC

Confirming reset source

fj Reflect in Pin

Function cutput setting

put the function for confiming reset source

°;~I Generate Code | /% s # T A

Pin assignment Clock setting  Block diagram  On-chip debug setting
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@ Safety functions

Configure the items with the same settings as the original project.

Figure 3-6 Safety functions (Porting Example 1)

Porting project

5] Property “E| Code Generator”

Original project

Property 5| Code Generator

& ReflectinPin | 5| Generate Code

lllegal memory access detection function setting

Port register guard function setting
@® Unused

% a ol R
E < B

128 bytes from RAM end address

HeDMEHQ

Pinassignment Clock setting Block diagram On-chip debug setting Confirming reset source Saf

@ Reflectin Pin

Port register guard function sefting

% GenerateCode | %

e

s T oD EDHeEa

Pin assignment  Clock setting Block diagram  On-chip debug sefting  Confirming reset source ! Safety fU"GTIOHS

lllegal memory access detection function setting
RAM guard function setting RAM guard function setting

128 bytes from RAM end address

Interrupt register guard function setting Interrupt register guard function setting
Chip state control register guard function setting Chip state control register guard function setting
® Unused O used O Used

([ ]
O
Q
—
W)
=
QO
»
>

Configure the items with the same settings as the original project.

Figure 3-7 Data flash (Porting Example 1)

Porting project Original project

{5 Property “E| Code Generator - ‘ Property "2l Code Generator

@ ReflectinPin | % GenerateCode | % t# @ S L D @ D 9 & O H ReflectinPin | % GenerateCode | % @ T 0 O & H D W & O

Pin assignment  Clock setting Block disgram  On-chip debug setting  Confirming reset source  Safety functions: | D:
Data flash aceess control sefting

@ Disables dataflash access ‘

Pin sssignment Clock setting Block diagram  On-chip debug setting  Confirming reset source  Safety functions | D2tz flash
Data flash access control setting

@ Disables data flash access ‘

O Enables data flash access

O Enables data flash access

n if you select "Disables data flash access”)
(kis necessany to st the Hh apecd 0CO)

Setting of dats flash library
{Can read data flash by using data flash lirary even i you select "Disables data flash access"
O Used @ Unused

Setting of data flash library
{Can read data flash by using data flash library eve
O Used

(t is necessary to set the High-speed OCO)

(2) Watchdog Timer

Configure the items with the same settings as the original project.

Figure 3-8 Watchdog Timer (Porting Example 1)

Porting project
Project Tree X
2 32|@
=L ft i01an2547 serial (Project)*
# RsF1026A (Microcontroller)
- 2 Pin Configurator (Design Tool)
= "3 Code Generator (Design Tool)
& Clock Generator
% Port
W |nterrupt
W Serial
A/D Converter
.

Original project

% Property "L Code Generator™ [ Property “El Code Generator

.

@ ReflectinPin | % GenerateCode | % $8 & J Gu @O & D 9 & O | & ReflectinPin | | GenerateCode | % 58 & J G D & T DH M & Q
Watchdog timer operation setting

\rfatchdog timer operation setting
@ Unused

O Used

O Used

on in HALT/STOP/SNOOZE m

Overflow time setiing Overflow time setting
4369.07 (2"16/41L) 4369.07 (2" 1641L)

n
~

100

Clock Output/Buzzer Output
DMA Controller

Low
Voltage Detector

Interrup

aEnEE

(3) Voltage Detector
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Configure the items with the same settings as the original project.

Figure 3-9 Voltage Detector (Porting Example 1)

BEIOCH b x/aTy b
Project Tree 2% | 7% Property I Code Generator® [ Property L Code Generstor
2 ©3.3 - . - 0 ™ O . . = ST -
J{ ReflectinPin | | GenerateCode | % 3@ & T G @ & O 9 & 0 i ReflectinPin | S| GenerateCode | %5 58 & F G @ & T & @ £
—.f% 101an2547 serial (Project)*
#% RsF10264 (Microcontroller) Low voltage detector operation setting Low voltage detector operation setting
41 M Pin Configurator (Design Tool) O Unused O Unused @® Used
e i
a3 nge Generator (Design Tool) Operation mode setting Qperation mode setting
@& Clock Generator
w Interrupt O Intemupt & reset mode O Intermupt & reset mode
& Serial Low Low
W A/D Converter O Intemupt mode QO Intemupt mode
W Timer o Low
w Watchdog Timer
i Voltage detection seti
W 12-Bit Interval Timer o CachonReting = -
% Clock Output/Buzzer Output Reset generation level (VLVD) 286 v ‘ ™ Reset generation level (VLVD) 286 vl|w
&/ DMA Controller 184 163
w {Voltage Detector; 194 173
A, CC-RL (Build Toel) 163
&5 RL78 E1(Serial) (Debug Tool) 1.84

(4) Peripheral function used in sample code

Check icons under the [Code Generator (Design Tool)] node of the original project and configure the
peripheral functions for the porting project to match the configuration for the original project.

“Serial” and “Timer” are used in the original project (RL78/G13 AN). Note that Port is configured in Step (5).

f: The peripheral function has any setting. (Used)

&': The peripheral function has no setting. (Unused)

Figure 3-10 Peripheral Function Has Settings (Porting Example 1)

Original project
Project Tree ]

¢ @ 3 @

" -

=1 r01an2547 serial (Project)*
?B RSF100LE (Microcontroller)

= f Pin Configurator (Design Tool)
g2} Device Pin List

... 9 Device Top View
B o Genestor (Desin Too)
@ Clock Generator
§ g‘ Port
.. Interrupt
il A/D Converter

w8 Watchdog Timer

W Real-time Clock
i 12-Bit Interval Timer
-
i..md DMA Controller
L l‘.‘ Voltage Detector

Clock Output/Buzzer Output
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Configure the items with the same settings as the original project.

Figure 3-11 Serial — CSI00 (Porting Example 1)

Porting project Original project

Project Tree B X | 78 property | Code Generstor® [ Property "5 Code Generator
: © 8. @ 5 e [T T
- (& ReflectinPin | %E| GenerateCode | % $i# & .7 Gi @ &l Reflectin Pin | %B| GenerateCode | % $# & 7 Gh @ &
-4 r01an2547 serial (Project)*
ﬂRSFTDzﬁA (Microcontroller) SAUO ' 1ica0 SAUO saut licAD
%1 M Pin Configurator (Design Tool) Csio1  1ICo0  licot Channel | UARTO UART1 CSIO0 CSIO1 | CSHO CSI11 | 1ICOD  IICO1
= ‘:J Code Generator (Design Tool) _ Function -
& Sﬂfk Generator Channel 0 | |c5|00 v| ‘Transm‘t-‘renejyefumm ~ Channel 0 | ‘CS\[)D ~| | Transmitreceive function v‘ |
w Port
W Interrupt Channel 1 [Unused | Channel 1
o Channel 2
w' A/D Converter
& Timer Channel 3 Unused ~
w Watchdog Timer o
W 12-Bit Interval Timer
& Clock Qutput/Buzzer Output
&/ DMA Controller
& Voltage Detector

Porting project

Property “H| Code Generator

Original project

Property “E| Code Generator

(@] ReflectinPin | % GenerateCode | L s % F 0L B & D » & QO ol ReflectinPin | G| GenerateCode | & B & F G & & E D M & QO
SAUO  icao SAUO  sAUT licAD
Channel UARTO 1IC00 | 1ICO1 Channel | UARTO UART1 [ CSI00! csi1 | CSIT0 | CSIT1 1IC00  ficot | Iic10  IicT
Transfer mode seting Transfer mode setting
Data length setting Data length setting
Transfer direction sefting Transfer direction setting
QO Lss @® MsB Q LsB @® msB
Specification of data timing Specification of data timing
(The below figures are for MSB data transfer direction.) (The below figures are for MSB data transfer direction.)
© Type 1 O Type 2 @® Type 1 O Type 2
Sthe Stke SoKp TN | (swe _nnnnnrnrnr.
s0p (orXEe o oo Ko i e | |50 (Yo Yo Yo Yoa Yoa Yor (oo stp oo o ool BT 0 (3 (G360 G0 3 10 €3
Slp input timing +t ttttt ot Slp input timing t ttttt o1t Slp input timing +ttttt 1ttt Slp input timing +ttttttt
O Type 3 O Type d O Type3 O Type s
Sohe T | [soee _nnnnnnnr. stkp L | [see ML
s0p Sop B 3 T3 23 23 CED 673 CI0 e . Sle. - "Xer¥e Xos Xou)os KoaXoi oi
Slp input timing + ++ttt 1+t Slp input timing ttttt ottt Slp input timing t tt+t+t1t ¢t 1t Slp input timing ttttt ottt
Transfer rate setting Transfer rate setting
Clock mode Intemal clock (master) v Clock mode Intemal clock (master) ~
Baudrate 312500 | Jbps) (Actual value: 315789 474) Baudrate 312500 ~ || bos) (Actual value: 313725.431)
Interrupt setting Interrupt sefting
Transfer intermupt priority (INTCSI00) Low v Transfer intemupt priorty (INTCS100) Low v
Callback function setting Callback function sefting
[ Transmission end [ Reception end [ Overmun emor [ Transmission end [4] Reception end [ Ovenun emor

RO1AN6321EJ0100 Rev.1.00
Apr.04.22

RENESAS

Page 42 of 75



RL78 Software Porting

Guide

RL78/G13 sample code porting (CC-RL) (CS+, e2 studio)

® Timer

Configure the items with the same settings as the original project.

Figure 3-12 Timer — channel O (Porting Example 1)

Porting project

Original project

- Interval timer setting

Interval value (16 bits) l 10 I ms v ‘ (Actual value: 10)
@}Genemes INTTMOO when counting is stated
- Interrupt sefting

Prorty

End of timer channel 0 count, generate an intemupt (INTTMO0)

Low ~

Project Tree X %) Property “E| Code Generator (% Property "Ll Code Generator
A = " : ==
& gm“g 237 e & ReflectinPin | SH| GenerateCode | % i @ P G @ @ @ |G ReflectinPin | % GenerateCode | % 3# & P Cu @ & T/
=-Lf3 01an2547 serial (Project)” || . -
4% RSF1026A (Microcontroller) | General sefting} Channel0 = Channel 1 Channel 2 Channel 3 General sefling Channel 0 Channel 1 Channel 2 Channel 3 Channel 4 Chanr
-, Pin Configurator (Design Tool) || Functions Functions
-3 Code Generator (Design Tool) Channel 0 l ‘Imerval timer VH Channel 0 l ‘lnlervalumer \,‘ l
4 Snck Generator Cresd 1 [Unusa‘d. v‘ Channel 1 ‘Unused \,J
L.w Port
- Interrupt Channel 2 [Unsed 7] Chaneiz  [Unused <]
-~ Serial Charnel 3 [Unused <] Channel 3 [ Unused ~]
Channel 4 [ Unused ~]
& Watchdog Timer Channel 5 [Unused v
i 12-Bit Interval Timer Channel 6 ‘Unused V‘
W Clock Output/Buzzer Output R T
..md DMA Controller an ‘ nus: "J
t,‘ Voltage Detector
Porting project Original project
5 Property 8] Code Generator Property “E Code Generator
. ReflectinPin | “H| GenerateCode | % % @ T 6L O & O ¥ & O & ReflectinPin | % GenerateCode | & t# & J L @O 2 F O 9 & O
General setting Channel 0 ' Channel 1 Channel 2 Channel 2 General setting hannel 1 Channel 2 Channel 3 Channel 4 Channel 5 Channel 6

Interval timer setting
Interval value (16 bits)

1 =

~ ‘\Adua\ value: 10)

@}Eenerates INTTMOO when counting is started

- Interrupt setting —
d of timer channel 0 count. generate an intermupt (INTTMOC)

Priority Low o

(5) Port

P00 is used as the BUSY signal detection pin in the original project, but P41 is used in the porting project.

Set P41 to the input port.

Caution. Provide proper treatment for unused pins so that their electrical specifications are observed.
Connect each of any unused input-only ports to VDD or VSS via a separate resistor.

Figure 3-13 Port (Porting Example 1)

Porting project Original project
e e R Property "l Code Generator Property “E| Code Generator
2 @ - . . < = = =
z g e J ReflectinPin | % GenerateCode | % 5@ @f J G | ReflectinPin | G| GenersteCode | % 58 & J G @ & T D ) &
=L 101an2547 serial (Project)* ! S—
9 RsF1026A (Microcontroller) Port1 sz Port6  Port12 Port13 i Porl0 | |Port1 Port2 Port3 Port4 Port5 Port Port7 Portl2 Portl3 Portl4
4.,/ Pin Configurator (Design Tool)  ||-P40
& %5 Code Generator (Design Tool) @Uused Oh @O ow OF Pup O Unused Oou [ Pukp
y Generator -FO1
P41
@Uused Ol Oow [JPukup [] TTL buffer
W Interrupt Llla=ed O (ad D Puem P02
& Serial a2 @Unused O Qow [ Pukp [ N<h
W A/D Converter @Uused O OQouw [JPulw o
s imes ) @Unused O  Qow [JPiwp  []TTlbdfer [ Nch
® Watchdog Timer =
W 12-Bit Interval Timer
' Clock Output/Buzzer Output ®Uued On  Oow [Rdw  [lTLbdfer [ Neh
- DMA Controller P05
& Voltage Detector @Uused On  Oow [JPulp
P06
@Uused O Oow [JPulu
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(6) Saving configuration

Save the configuration for the porting project. Select the [File] — [Save Project] menu of CS+.

3.1.5 Code Generation for Porting Project

Generate the code for the porting project according to the setting of Code Generator (CG). Click the
[Generate Code] button.

Figure 3-14 Code Generation (Porting Example 1)

Porting project

Project Tree 5% | 757 Property "Bl Code Generator

s @2 @ -

' Reflectin Pin || %E] GenerateCode || % $# @ .

= _Aﬁ r01an2547 serial (Project)

i ﬁ RSF1026A (Microcontroller) Portl Port2 Portd Porté Port12 Portl3
+ /0 Pin Configurator (Design Tool) P40
:':_{ Code Generator (Design Tool) ®Uused O @ O ot @K Pulup

k Generator P41

= Interim t O Unused ©n O out L] s
@& Serial i P42
.. A/D Converter ® Uused Oin Qouw [Pulwp
@ Timer
w Watchdog Timer
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3.1.6 Editing File in Porting Project

Check if there are any changes such as commenting the CG generated code in the original project and if
there are any changes, make same changes to the porting project. Open the file with the same name of the
original project and the ported project in the editor, check the difference in the code, and reflect the deletion /

change of the original project in the ported project.

Also, change the code for the BUSY signal detection pin because P0O is used for it in the original project but

P00 is changed to P41 in the porting project.

Figure 3-15 Files to be checked (Porting Example 1)

Porting project

Original project

Projct Tree s x
: 08 @ 2 0233

=% 101an2547 serial (Project)
... 4% RsF1026A (Microcontroller)
41/ Pin Configurator (Design Tool)
#1-*5Code Generator (Design Tool) |
A, CCRL(BuildTool)
&3 RL78 E1(Serial) (Debug Tool)
¥ Program Analyzer (Analyze Tool)
5[ File
1 Build tool generated files
ah Cstart.asm
B stkinit.asm
b| iodefine.h
]\ Code Generator
& r_main.c
& r_systeminit.c
CJ r_cg_cge.c
€] r_cg_cge_user.c
€] r_cg_port.c
& r_cg_port_user.c
& r_cg serial.c
€] r_cq_serial_user.c
18] r_cg_macrodriver.h
] r_cg_userdefineh
'J r_cg_cgc.h
b r_cg_porth
[_| r_cg_serial.h
€] r_cq_timer.c
CJ r_cg_timer_user.c
& r_cg_timerh

Remark

- ft 101an2547 serial (Project)*

#% RSF100LE (Microcontroller)
& Pin Configurator (Design Tool)
4, CC-RL (Build Tool)
2> RL78 E1(Serial) (Debug Tool)
Program Analyzer (Analyze Tool)
=3P File
8 cstart.asm
"j stkinit.asm
#| iodefine.h
=) Code Generator
& r_main.c
‘ﬂ r_systeminit.c
& req cgec
& r_eg_cge_userc
€] r.cg portc
WJ r_cg_port_user.c
& r cg serialc
& r_cg_serial_user.c
| r_cg_macrodriver.h
8| r_cg_userdefine.n
& rcg_cgeh
'L] r_cg_port.h
| r_cq_serialh
‘L] r_cg_timer.c
€| r cg timer user.c
| r_cg_timer.h

Remark. Another [Code Generator] node may be added after code generation in the porting project but

ignore it because of no effect on the sample code.
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Table 3-4 Files to be Checked and Whether Editing is Required (Porting Example 1)

Whether Editing

Porting Project File | is Required: . . )

Name v': Required Action to be Taken When Difference is Found
—: Not Required

r_main.c v Edit code to operate BUSY signal detection pin

r_systeminit.c

No difference exists because no change (such as
commenting out) was made in the original project.

r_cg_cgc.c

Code difference in the function “R_CGC_Create”
derives from the difference in device specifications
between the source and target devices. No editing is
necessary.

r_cg_cgc_user.c

No difference exists because no change (such as
commenting out) was made in the original project.

r_cg_port.c

Code difference in the function “R_PORT_Create”
derives from the changing from P00 to P41 for BUSY
signal detection pin. No editing is necessary.

Caution on unused ports: When designing and
implementing an actual circuit, provide proper pin
treatment and make sure that the hardware’s electrical
specifications are met (connect the input-only ports
separately to VDD or VSS via a resistor).

r_cg_port_user.c

No difference exists because no change (such as
commenting out) was made in the original project.

r_cg_serial.c

Code difference in the function “R_CSI00_ Create”
derives from the difference in device specifications
between the source and target devices. No editing is
necessary.

r_cg_serial_user.c

No difference exists because no change (such as
commenting out) was made in the original project.

r_cg_microdriver.h

No difference exists because no change (such as
commenting out) was made in the original project.

r_cg_userdefine.h

No difference exists because no change (such as
commenting out) was made in the original project.

r_cg_cgc.h

Difference in macro definitions and type definitions
derives from the difference in device specifications
between the source and target devices. No editing is
necessary.

r_cg_port.h

Difference in macro definitions derives from the
difference in device specifications between the source
and target devices. No editing is necessary.

r_cg_serial.h

Difference in macro definitions derives from the
difference in device specifications between the source
and target devices. No editing is necessary.

r_cg_timer.c

Code difference in the function “R_TAUO_Create”
derives from the difference in device specifications
between the source and target devices. No editing is
necessary.

r_cg_timer_user.c

No difference exists because no change (such as
commenting out) was made in the original project.

r_cg_timer.h

Difference in macro definitions derives from the
difference in device specifications between the source
and target devices. No editing is necessary.
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(a) r_main.c

The code for the BUSY signal detection pin is on line 97. Change the code for P00 to the code for P41.

Before the change: PO_bit.no0
After the change: P4_bit.no1

Figure 3-16

r_main.c (Porting Example 1)

Porting project Original project
[ Property " Code Generator [ r_main.c 5 Property. "% Code Generator. (2] _main.c
0| & % ) | Columns~ 80 | #3 ~4 % | Columns~
it ||& 7
55 =/ g &l
57 # Funct ion Name: main 57 # Function Mame: main
a8 # Description : This function implements main function. 58 # Description @ This function implements main function.
59 * Arguments + Hone 59 # hrzuments + Nore
G0 # Return Value : None 80 % Return Walue : Nona
B1 81
B2 void main{vold) 62 vold main(vaid)
B3 . B3 =1
B4 R_MAIN_UserInit (); 84 R_MAIN_UserInit (;
BS {* Start user code. Do not edit comment genersted here +/ B85 J¥ 8tart user code. Do not edit comment generated here %/
BB 88 {
&Y uint18_t data_length = 0; /% Data length #/ 57 t16_L data_lensth = 0; /% Data length %/
i volatiTe WD_STATUS  result = 0i /& Communicat jon result #/ o el D ETATIE result % Commun et o result 8/
69 89 -
mn 2tn tata = B:O5U; /2 Initialize transnit data buffer z/ 70 &t data = Oxl5U; /% Initialize Lransail data buffer &/
7 g data = Gx00U; /% Initialize receive data buffer x/ 7 & ridala = 0x000; /% Initialize receive data buffer &/
% data_length = 1; J* Initialize data length +/ 72 data_length = 13 /% Initialize data lergth =/
73
] R_TAUD_Channe0_Start (); /% Btart tiner %/ 71 R_TAUD_Channe |0 Start (1 Fe Btart tiner s
7 5 T -
I R_GSI00 Btart ()5 S+ Blart serial module +/ 76 R_CSI00_Start (); ¢ Btart serial moduls x/
I 77 - -
78 while (10} 78 while (10)
79 { 79 {
g? 4 === 10ns interval ==== #/ 80 /* === 1ns interval ==== &/
81
g2 DI(); /% Disable interrupt function #/ 82 DIE); /% Disable int t function #/
&5 THiKGD = 0; 7+ Engble INTHOD i nterrupl (For standby cance | 53 EHE R %% Ensblz NTTHCD nterrupt (For standby car
4 84
85 A4 === Wait until INTTHOO interrupt ---- x/ 85 /4 === Wait unti| INTTMOD interrupt ---- %/
8 HALT(); 86 HALTO);
87
a8 44 —— INTTHOO interrugt > contlnue ——- #/ 88 fx === INTTHOD interrupt -> cort inue ---- %/
ad THIFOD = O; J# Glear INTIMID intarrupt raquest +/ 89 THIFOO = 0; /% Clear INTTHOO interrupt recuest s/
an THIKD = 15 Fx Disable INTTMOD interrupt +/ 90 THIKOO = 1; /% Disable INTTHOO interrupt #/
91 81
92 EI(); /% Enshle interrupt functions */ 97 EI1(); /% Enable interrupt functions %/
93 43
a4 * ata transmission ==== #/ 94 /¥ === Data t ===/
gg i{f (0 4 0x0040) == O) Z+ If not comnunincat ing (TEF00=0) +/ 95 if ot .a§ U;ES%)‘S?ZUE) A If not conmunincat ing (TSFO0=0) #/
§ - —— 86
o @ if (FObit.nad = 0) /4 IF slave unit’s slate fs “ready” 5/ | g7 if (PO_bit.nod == 0) /4 1f slave unit’s slale is “ready” +/
: 88
R % —=== Send and receive data —--- &/ L /% === Gend and receive data ---- %/
Porting project: after the change
g4 A% === Data transmission ===z %/
85 if ((S2R00 & Ox0040) == 0) A If not communincat ing (TSFO0=0) +/
p , \ e " -
a7 @ if (P4 hit.nol == 0) S If slawe unit's state is “ready” %/
98 T
ag ¥ ——-- Bend and receive data ---- %/
1nn

3.1.7 Building Porting Project

Build the porting project after the target device was changed and the code was edited to match the original

project.

Select the [Build] — [Rebuild Project] menu of CS+.
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3.2 Porting Example 2

The procedure of porting the RL78/G13 sample code used in the application note “RL78/G13 Serial Interface
[ICA (for Master Transmission/Reception) RO1AN2759EJ0201” (RL78/G13 AN) to the sample code for the
RL78/G14 are described below

3.2.1 Advance Preparation

Refer to “2. Operation Check Conditions”, “Table-1.1 Peripheral Function to be Used and Its Use”, “4.2 List of
Pins to be Used” and “4.1 Hardware Configuration Example” in the RL78/G13 AN, and then check the used
resources.

The configuration example of porting to the RL78/G14 is described below.

@ Operation Check Conditions

There is no difference. It is possible to port without changing the operating frequency and the operating
voltage.

Table 3-5 Operation Check Conditions (Porting Example 2)

Item RL78/G13 RL78/G14
Microcontroller | RL78/G13 (R5F100LEA) RL78/G14 (R5F104MLA)
used
Operating ® High-speed on-chip oscillator (HOCO) | ® High-speed on-chip oscillator (HOCO)
Frequency clock: 32MHz clock: 32MHz
® CPU/peripheral hardware clock: ® CPU/peripheral hardware clock:
32MHz 32MHz
Operating 5.0V (can run on a voltage range of 2.7V | 5.0V (can run on a voltage range of 2.7V
Voltage to 5.5V) to 5.5V)
LVD operation (VLvp): Reset mode 2.81V | LVD operation (VLvp): Reset mode 2.81V
(2.76V to 2.87V) (2.76V to 2.87V)

® Peripheral Functions to be Used and Their Uses
Use the same peripheral functions and channels for the RL78/G14 as for the RL78/G13 AN.

Table 3-6 Peripheral Functions to be Used (Porting Example 2)

RL78/G13
Peripheral Function Use
Serial Interface [ICAO IIC communication in a single master system
(using the SCLAO and SDAAO pins)
12-bit Interval Timer 1ms interval measurement
Timer Array Unit O channel 2 maximum 2 ms interval measurement
RL78/G14
Peripheral Function Use
Serial Interface [ICAO IIC communication in a single master system
(using the SCLAO and SDAAO pins)
12-bit Interval Timer 1ms interval measurement
Timer Array Unit O channel 2 maximum 2 ms interval measurement
RO1AN6321EJ0100 Rev.1.00 Page 48 of 75
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® Pins to be Used

Use the same pins for the RL78/G14 as for the RL78/G13 AN.

Table 3-7 Pins to be Used (Porting Example 2)

RL78/G13
Pin Name /10 Description
P60/SCLAO Input/Output Serial clock input/output pin
P61/SDAAO Input/Output Serial data transmission/reception pin
P62 Output Signal to drive Status LED
P63 Output Signal to drive Error LED
P137 Input Switch input signal for designating operation start
RL78/G14
Pin Name 110 Description
P60/SCLAO Input/Output Serial clock input/output pin
P61/SDAAO Input/Output Serial data transmission/reception pin
P62 Output Signal to drive Status LED
P63 Output Signal to drive Error LED
P137 Input Switch input signal for designating operation start
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® Hardware Configuration
Use the same hardware configuration for the RL78/G14 as for the RL78/G13 AN.

Figure 3-17 Hardware Configuration Example (Porting Example 2)

Vob Vob
---
EVoo RESET Jﬁ
Vb
Error LED<«— P63
Status LED«—— P62 RL78/G13
Voo  Vop
— — REGC g %
EVss SDAAO
Vss
SCLAO
777 N
SW % P40 / TOOLO [«—» For on-chip debugger
;‘ P137
Vob Vbp
-.-
EVoo RESET 41
Vb
Error LED<«— P63
Status LED«—— P62 RL78/G14 Voo Voo
—] — REGC g %
EVss SDAAO
Vss
SCLAO
777 oo
SW -% P40 / TOOLQ l«— For on-chip debugger
/7;0 P137

Cautions: 1. The purpose of this circuit is only to provide the connection outline and the circuit is simplified
accordingly. When designing and implementing an actual circuit, provide proper pin treatment
and make sure that the hardware's electrical specifications are met (connect the input-only ports
separately to Vob or Vss via a resistor).

2. Connect any pins whose name begins with EVss to Vss and any pins whose name begins with
EVbb to Vop, respectively.

3. Voo must be held at not lower than the reset release voltage (Vivp) that is specified as LVD.
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3.2.2 Copying Original Project

Refer to “2.2 Copying Original Project” and create a porting project.

3.2.3 Device Change for Porting project
Refer to “2.3.2 Porting project for e2 studio” and change the target device for the porting project.

3.2.4 Code Generator Configuration for Porting Project

In order to replace the code related to the peripheral function settings with the code for the porting device,
configure the peripheral functions in Code Generator of the porting project according to the Code Generator

settings in the original project.

Start another e2 studio for the original project side by side and configure the peripheral functions for the

porting project.

(1) Clock Generator

® Pin assignment

The peripheral 1/0 redirect function is not used in this porting example, click [Fix settings] without

changing any settings.

Figure 3-18 Pin assignment (Porting Example 2)

Porting project

= r01an2759_iica_mastermtpj ~
=l r01an2759 iica_masterrcpe
= r01an2759 _iica_master DefaultBuild.la
+ " Code Generator
~ il Peripheral Functions
@' Clock Generator
~ Port
W |nterrupt
W Serial
w A/D Converter
w' D/A Converter
& Timer

Pin assignment
Pin assignment setting

[[] PIOROO hit = 1
[]PICRO bit =1
[ PICROZ hit =1
[ PICROS bit =1
[[]PIORO4 bit =1
[[]PIOROG bit =1

P Project Explorer x SV § O | 25 Peripheral Functions x |&f Code Preview I Properties

Glock setting  Block diagram  On—chip debug settin;

[[]PIOR1O hit =1
[JPICRI1 bit =1
[JPICR1Z bit =1
[JPICR1 S bit =1

When it's decided once, it isn't possible to change it later
It's necessary to make a project again to change it

Original project

= Peripheral Functions * +F Code Preview & Properties

Pin assignment Clock setting  Block diagram  On—chip debug setting

Pin assignment setting

When it's decided once, it ign't possible to change it later.
It's necessary to make a project again to change it.

& Watchdog Timer Pin Function

& Real-time Clock - = P17 TI02/TO02

= 12-Bit Interval Timer i ity Pt TIO3/T 003

w Comparstor P50 INTP1 /SI00/5 DA00/RDO o T/ T6

P P51 INTP2/5 000/ TxD0 o TG0
" E'OCkTO“t'i“USUHE'IFUTD“ P30 | INTP3/.SCKO0/SCLO0ATRU o] A
L ata Transfer Controller
= INTP4

& Event Link Controller P74 INTPB Erﬁ TI?JT/;%N

o Mntinr Rintnctas - T P77 INTP1 1
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® Clock setting

Configure the items with the same settings as the original project.

Figure 3-19 Clock setting (Porting Example 1)

Porting project

B *Peripheral Functiol

T Properties

%] Generate Code

Pln assignment Qiock setting Block di
Operation mode setting
O High speed main mods 36 (V) < VDD £ 55 (V)
(®) High speed main made 27 (V) £ VDD £ 55 (V)
(D High speed main mode 24 (V) £ VDD £ 55 (V)

O Low speed main mode 1.8 (V)< VDD s 55 (V)
O Low voltage main mode 16 (V) € VDD < 55 (V)

@27 (V) s EVDD s 55 (V)

16 (V)< EVDD £ 55 (V)

EVDD setting

O18(¥) < EVDD£55 (V)
Main system clack (FMAIN) setting
® High-speed OCO (fIH)
High-speed OO0 clack setting

(O High-speed system clock (M)

High-speed system clock setting
[)Operation

Frequency

Stable time
Subsystem clack (FSUB) satting
[ Operation

Frequency 32

Low power coneumption

XT1 oseillator tion mode setting

clock in STOP, HALT mode satting Enables supply

Subeysts,

Intemal low-speed oscilation clock (fIL) satting
Frequancy 15
RTG and Interval timer operation clock setting
RTC and intenal timer operation clock
CPU and perigheral clock setting
GPU and reripheral clock (I0LK)

On~ohip debug sstting  Confirming resst source  Safety functions

Data flash

Q24 (V)s EVOD £ 55 (V)

Frequency | |32 (fHOCO=32, fiH=32) > || (MHz)

(MHz)

(kHz)

(ktz)

Original project
TSI - coce e Diproperics
Pin assignment [Clock sefting |
Operation mode setting
O High speed main mode 36 (¥) < VDD < 55 (V)
@ High speed main mode 2.7 (V) £ VDD £ 55 (V)

O High speed main mode 24 (V) < VDD € 55 (V)
O Low speed main made 18 (V) £ VDD £ 55 (V)
(O Low vaitage main mode 1 6 (V)< VDD < 55 (V)

@27 (V)s VDD s 55 (V)

O18(W<EVDD <55 (V) O16(v)< EVDD <55 (V)

EVDD setting

Main system clock (FMAIN) setting
~speed OGO (AH)
High-speed D00 clock setting

O High-sreed system oiock (00

Frequercy |32 | (Mrz)
High-speed system clock sstting

[] Opsration

Freauency (Mriz)
Stable time 524288 (2'18/0X) (us)
Subsystem clock (fSUB) sstting

[] Operation

e (kHe:

latian mode settin er consumption

OP, HALT

Subsystem ck

Internal lbv—speed oscillation eiock (FIL) setting
Frequency 15
RTC and interval timer operation clock setting
RTC and interval timer oparation clack
CPU and peripheral clock satting
CPU and perigheral clack (fOLK)

Block diagram  Or~chip debug setting  Conflrming reset source Safety functions Data flash

%] Generate Code 8

(24 (V) s EVDD s 55 (V)

® On-chip debug setting

Configure the items with the same settings as the original project. Leave the default settings for items
that only exist in the porting project.

Remark. The emulator setting can be changed from the original project according to the emulator you

are using.

Figure 3-20 On-chip debug setting (Porting Example 2)

Porting project

‘eripheral Functio

4 Code Preview [l Properties

On—chip debug operstion setting

Emulator satting

® E1 /E20 Qe
Pseudo—RAM/DMM function satting

O

Security ID satting

Pin sssignment Clock sstting Block diagram Qn-chip debug setting Confirming resst source  Safety functions  Dat

OE2 Lite

[] Use Security ID

Security ID 0x00000000000000000000
Face function setting
@ Used O Unused

Security ID authentication fallure setting
() Do not erass flash memory data

(@ Erase flash memory data

Original project

Pseudo-RAM/DMM function setting
(O Used

(@ Unused

Security ID setting

_JCode Preview [l Properties %l Ge
Pin assignment Clock setting  Block diagram | O-Chip debug setting| Confirming resst source  Safety functions Dal
On—chip debug operation setting
Emulator setting
Oe OE Lie

[] Use Security ID

Security 10 OxO00000000C0000000000

Securty 10 aUthe Cation Talure Sartng
() Do not erase flash memory data

(®) Erase flash memory data
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® Confirming reset source

Configure the item with the same setting as the original project.

Figure 3-21 Confirming reset source (Porting Example 2)

Porting project

Original project

a F LS T Ol | f Code Preview [ Properties
Pin assignment Clock satting Block diagram  On—chip dabug satting  Confirming reset source = 2

Pin assignment Clock setting Block diagram  Onr—chip debug setting
Function output setting Function output setting

b RO R TSI ER - Code Preview T Properties

utput the function for confirming reset source tput the function for confirming reset source

® Safety functions

Configure the items with the same settings as the original project.

Figure 3-22 Safety functions (Porting Example 2)

Porting project

f SRR IR | f Code Preview T Properties A Code Preview [ Properties 0

Fin assignmant Clock setting Block diagram  Or—chip debug satting  Confirming resat eource | Safety functions| Pin assignmert  Clock satting

g Block diagram  On-chip debug setting  Gonfirming reset source | Safety functions |
Tlegal memory access detection function setting llegal memory access detection function setting
@ Unused O Used

® Unused Oused

Original project

B Peripheral Functions

l

RAM guard function setting

function setting
(@ Unused

() Used (® Unused

E
® |
g

(O Used
RAM guard area 128 bytes from RAM end addmess RAM guard area

Port register guard function setting Port register guard function satting
@ Unused Q) Used (@ Unusad

128 bytes from RAM end address

L
Interrugt register guard function setting Interrupt register guard function setting
Chip state control register guard function setting

CHip state_control regeter guard function setting
®) Unused () Used ® Unusad (O Used

® Data flash

Configure the items with the same settings as the original project.

Figure 3-23 Data flash (Porting Example 2)

Porting project

Original project
B *Peripheral Functions x

E LD RS T - Code Preview [ Properties 7] Generate Co

Pin assignment Clock setting Block diagram  On-chip debug setting  Confinming reset source  Safety functions | Data flash |
Data flash accass control satting

H Code Preview [ Properties

Pin assignmant Chack setting  Block diagram  Or—chip debug satting  Confirming resat saurce  Safety functions
Data flssh access control setting

(@ Disables data flash access ‘ (O Enables data flash access

(@ Disables data flash acoess ‘ (O Enables data flash accass
Setting of data flash library Setting of data flash lbrary
Gan read data flash by using data flash library even if you select * Disables data flash access”)

(Can read data flash by using data flash llbrary ava e
Qused @

ct " Dizablas data fl cess”)

(1t Is nece

y to sat the High-speed OCO)
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(2) Watchdog Timer

Configure the items with the same settings as the original project.

Figure 3-24 Watchdog Timer (Porting Example 2)

Porting project

[ Project Explorer %
~ "H Code Generator
~ g4 Peripheral Functions
& Clock Generator
= Port
= |nterrupt
= Serial
= A/D Converter
=’ D/A Converter
= Timer
& Watchdog Timer
= Real-time Clock
& 12-Bit Interval Timer
' Comparator
= Clock Qutput/Buzzer Qutput
® Data Transfer Controller
& Event Link Controller
' \oltage Detector

O BRSO Tl 5f Code Preview [ Properties

| Watchdog timer operation setting
O
DFEratnn T HALT/STOP/SMNOOZE made setting

Overflow time setting

Overflow time 4369.07 (2716/7L) (ms)
Window open period setting

Window open period 100 %)
Interrupt setting

Priority Low

Original project

J LD NSRS . Code Preview [ Properties

Owerflow time setting
Overflow time

Wincdow open period setting
Wilndaw open perioel

Interrupt setting

Priarity

O Used

Wiatchdog timer operation setting
Operation in HA STOP/SNOOZE mode setting

436507 (2716/1L) (ms)
100 (%)
Liow

(3) Voltage Detector

Configure the items with the same settings as the original project.

Figure 3-25 Voltage Detector (Porting Example 2)

Porting project Original project
& Project Explorer x B Y § =0 ..'.,‘Code Preview [ Properties < Code Preview [ Properties
~ “H Code Generator A |-Low vnitage detector aperation setting Low woltage detectar operation setting
~ 2l Peripheral Functions () Unused (O Unused

@ Clock Generator Operation mock setting Operation mode setting
w' Interrupt O Irterrupt & reset mode O lnterrupt & reset made
w' Serial INT LV poric ity Low INTLVT priority Lo
& A/D Converter O Interrupt made (O Interrupt mode
w' D/A Converter INTLVT priority Low INTLVT priority Low
& Timer nltage_ detection settin Vaoltage detection settin
w Watchdog Timer Reset generation level (YLVD) 275 ~ tv) L;eiet generation level (VLVD) 275 ~ v
& Real-time Clock Reset generation Bvel TVLYDOL] E (v et generation level TWLVDL] 163 ()
& 12-Bit Interval Timer Interrupt gereration level (VLVDH) 173 ) Interrupt generation level (WLVDH) 1.73 (V)
% Comparator Interrupt generation level (VLVD) 163 () Interrupt generation level (VLWD) 163 ()
&' Clock Qutput/Buzzer Output
%' Data Transfer Controller
=’ Event Link Controller
& Voltage Detector o

(4) Peripheral function used in sample code

Check icons under the [Code Generator (Design Tool)] node of the original project and configure the
peripheral functions for the porting project to match the configuration for the original project.

“Serial”’, “Timer” and “12-Bit Interval Timer” are used in the original project (RL78/G13 AN). Note that Port is
configured in Step (5).

f The peripheral function has any setting. (Used)

& The peripheral function has no setting. (Unused)
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Figure 3-26  Peripheral Function Has Settings (Porting Example 2)

Original project

Project Explorer

~ I2% r01an2759 iica_master ~

i\

~ % Code Generator
~ E& Peripheral Functions
& Clock Generator
& Port
= Interrupt
& Serial
! A/D Converter
@& Timer
%' Watchdog Timer
= Real-time Clock
= Clock Output/Buzzer Qutput
= DMA Controller
& Voltage Detector
& Code Preview v

® Serial

Configure the items with the same settings as the original project.

Figure 3-27 Serial - ICAQ (Porting Example 2)

Porting project Original project

v E?ie (?eneramr , A | SAUD SAUL HCAO. NGA! SAUD SAl [GAS)
~ Ea frlphelal Functions Transfer mode Setting Transfer mode  Setting
& Clock Generator
= Port O Unsed Unused
< nemupt
' Serial e Slave
&' A/D Converter
= D/A Converter
= Timer
& Watchdog Timer
w' Real-time Clock

Porting project Original project

CENTE T e = Code Preview [ Properties f RN E N WPl . f Code Preview [ Properties

SAU0 sAU1 IICAD noAl

SAUD AU 1ICAO
Transfer mode  Setting

Transfer made

Clock mode setting Clock maode setting

Local address setting Local address setting

iecs hiess

Operation mode setting

i

Operation mode setting

(O standard @ Fast mode/Fast mode plus‘ Digital filter on (O Standard (@ Fast mode/Fast mode p\us” Digital fiter on
Transfer clack (FECL) [400000 |‘(pr) [Actual value: 390243 903) Transfer clack [FEGL) 400000 ”(EDS) (Actual value: 390245 B0F)
P £3CL - ' EEED '
i ‘ : :
L = - Do !
s0L0 a = y oo | i
o tr trioH tr

Interrupt setting Interrupt setting

Caomrunication end interrupt priority ( Carmmunication end interrupt priority l
Callback functinn setting

Callback function setting
Master transmission end Master reception end Master error ‘ ‘

Callback function enhanced feature setting

Master transmission end Master reception end

Callback function enhanced feature setting
Genemted stop condition in master transmission/rece ption end callback function ‘ ‘ Generated stop condition in master transmission/reception end callback function ‘

Master e rror ‘
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® Timer

Configure the items with the same settings as the original project.

Figure 3-28 Timer — channel 2, channel3 (Porting Example 2)

Porting project Original project
[ Project Explorer x B% T § -0 EEIEET Rl Code Preview [ Properties REINEEIT il .= Code Preview [ Properties
~ | Code Generator A|[ TAUD TAUT TMRJUO TMRDO TMRD!  TMRGO {General setting! Channel O Channel 1 Channel 2 Channel 3 Channel 4 Channel 5
~ B Peripheral Functions General setting ! Channel 0 Chanrel i Channel 2 Channel Functions
& Clock Generator Functions Channel 0 [Unused ~]
= Port Ghanrel 0 Unused ] e — Unused -
.
. ISHTE"IUPT ©hannel 1 Unused hd Channel 2 [ Interval timer -]
@ Sera "
Chanrel 2 Interval timer o - =
& A/D Converter . Charrel 3 [[interval timer |
& D/A Converter Ghanrel 3 Interval timer - Channe! 4 Unused -
& Timer Channel 5 [Unused ]
* Watchdog Timer Gharnel 6 [Unused ~]
w' Real-time Clock o "
= 12-Bit Interval Timer Chanrel 7 [unuse -
' Comparator

Channel 2
Porting project Original project
SUEENE ISR = Code Preview [ Properties EETNEE VAT S 5 Code Preview [ Properties (0]
TAUO TAU TMRJ TMRDO TMRD! TMRGO General setting  Channel O Channel 1 {Channel 2{ Channel 3 Channel 4 Channel 5 Channel 6 Channel

General setting  Charnel O Ghannel 1 | Channe( 2] Ghannel 3 Interval timer setting

Inerval timer setting Itereal vaiue (16 bits) [ be ] faotuanvaie: 100)
Interval value (16 bits) l us ~ kA:tua\ value: 100) @Enerﬁtes INTTMOZ when counting is started

@enemtes INTTMOZ when counting is started

Interrupt setting
nd of timer channel 2 count, generate an interrupt (INTTH0Z)

Inty nt setting

d of timer channel 2 count, generate an inte rugt (INTTMO2)

Priority l Low ™
Priority Low ~
Channel 3
Porting project Original project

A *Peripheral Functions & Code Preview [ Properties & Peripheral Functions . Code Preview D Properties %l o

TAUO TAUI TMRJO TMRDO TMRD1 TMRGO General setting  Charnel 0 Channel 1 Channel 2 [Ghannel 3| Channel 4 Chanrel 5 Channel 6 Channel 7
General setting  Channel 0 Channel i Channel 2 Channel3 Operati
Operation made setting

ting

() Higher 8 bits () Lower 8 hits () Higher and lower 8 kits

O Higher 8 hits O Lower 8 hits O Higher and lower 8 hits e presp——

Interval valus (46 bits) us (Actual valug: 1000)

Interval timer setting

Interval value (16 bits) ps (Actual value: 1000)

Interval value (higher 8 kits) 100 us
Interval value (higher 8 bit 100
e szhes Ui @ i) L Interval value Cower & bits) 100 S
Interval value (lower 8 bits) 100 s
[JGenerates INTTMOZ when counting is started
[[] Generates INTTMOS when caunting Is started
Interrupt setting
it setting el of timer channel 3 count, gererste an intarrupt (INTTMO3)
d of timer channel 3 count, generate an interrugt (INTTMO3) J
Priority Low ~
Priarity i = D

Priarity Low
Priority Low
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Configure the items with the same settings as the original project.

® Figure 3-29 12-Bit Interval Timer (Porting Example 2)

Porting project Original project

() Unused

~ i Peripheral Functions
& Clock Generator Interval timer value setting

Interval value

1w~

(Actusl value: 1)

I3 Project Explorer x 2% T § ° 0 EERIAETITSEE  Code Preview [ Properties LRSS TN f Code Preview [ Properties
~ % Code Generator A || Interval timer operation setting Interval timer operation setting

O Unused
Interval timer value setting
Interval value

« Port ms | [Actual value: 1)
' Interrupt Interrupt setting Tntercupt setting

& Serial Detection of interval signal (INTIT) Etectinr\ of iterval signal (INTIT)

= A/D Converter Priarity Low ~ Priority Low =

= D/A Converter

& Timer

Watchdog Timer

Real-time Clock

12-Bit Interval Timer
Comparator

Cloack Ourtnit Rurzzar Ot

(5) Port

Configure the items with the same settings as the original project.

Caution. Provide proper treatment for unused pins so that their electrical specifications are observed.
Connect each of any unused input-only ports to VDD or VSS via a separate resistor.

Figure 3-30 Port (Porting Example 2)

Porting project
I£5 Project Explorer X =
~ % Code Generator ~
~ £ Peripheral Functions

Original project

B LESE NNt o bl = Code Preview [ Properties

Port0 Portl Fortz Port3 Portd Ports |Porifii Phrt7 Port!2 Partl3 Pr

%Y § =0 fAS LSRRl = Cocle Preview [T Properties

PortD Port! Port? Port3 Portd Portd| Portd Fnrt? Fort8 FPort10  Por

P60 F&0
@& Clock Generator ® Unused O @0 out @ @ Unused QOIn @O 0ut @
= Port & ) : Pa1
= Interrupt @ uUnused Oln OO 0w @ @ Unused OIn @O 0wt @
. Po2 P2
Unused OIn | @ Out Unused ()1

w' A/D Converter Pa3 P65Q mee=) @ || ©1ew
w' D/A Converter O Unused Oln W Unused In m
P e (@0« | Ounsed O
® Watchdog Timer @Unused Oln - Oout [JPull-up

N PG5
=’ Real-time Clock
- Full=
& 12-BitInterval Timer Paa@Unused O Qout []Pukue
= Comparator @Unused OlIn O out [JPullup
= Clock Qutput/Buzzer Output P57
= Data Transfer Controller @ Unused Oln O out [JPull-up

&' Event Link Controller

(6) Saving configuration

Save the configuration for the porting project. Select the [File] — [Save All] menu of e2 studio.
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3.2.5 Code Generation for Porting Project

Before generating the code, exclude the file with the same name as the file in the “generate” folder from the
build target. In addition, move the Code Generator (CG) generated file to the “src” folder.
After that, generate the code for the porting project according to the setting of Code Generator (CG)

(1) Checking the file with the same name as the file in the “generate” folder

Of the build target files inherited from the original project, there is no file with the same name as the file
in the “generate” folder. Therefore, there is no file to be excluded from the build target.

Figure 3-31 Checking File with Same Name (Porting Example 2)

Porting project

B Project Explorer =5 Y § =8
~ 125 r01an2759_iica_master [DefaultBuild] ~
Y Includes

v (= generate
( cstart.asm
hdwinit.asm
iodefine.h ‘
stkinit.asm
L€ r_cg_cge.c
r_cg_cgch \
r_cg_cstart.asm \
L€ rcg_ite
rcg_ith
r_cg_macrodriverh
L€ r_cg_port.c
r.cg_porth
(€]
g No build target file
[# r_cg_timerc | with the same name
r_cg_timerh
r_cg_userdefine.h
L r_iic_lib.c
riic_libh
lgl r_main.c
L€ r_systeminit.c
L€ r_timer_user.c /
r_timer_userh /
W iodefineh
= r01an2759 ilica_master.mtpj
=l r01an2759_iica_master.rcpe
=| r01an2759_iica_master DefaultBuild.launch
~ = Code Generator

(2) Moving CG generated file to “src” folder

Check whether files generated by Code Generator (CG) shown in “Table 1-3 Outline of CG generated
files and functions” are registered in the “src” folder.

Create the “src” folder newly because the “src” folder does not exist in the original project for this porting
example. Right click the project name and click the [New] — [Folder] menu. Input “src” in [Folder name]
and click [Finish] in the [New Folder] dialog box.

After creating the “src” folder, move the CG generated files to the “src” folder by drag & drop.
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Figure 3-32  Creating “src” folder (Porting Example 2)

Porting project

Fia Project Explorer X

ESY § =0 £ Peripheral Functions X | & Code Preview [ Properties
!

Create a new folder resource.

< m
v = Irjl]J:IanIZ‘.';'vB_m:a_master[ New ' 5 = Project.
Bl Includes
~ (= generate Go Into % Code Generator
5 =
[8 cstartasm Open in New Window 7 File
o
ini Show In Alt+Shift+W

5 !1dwuj||t.asm S rorder

[ iodefine.h B Copy Ctrl+C

18 stkinitasm Paste Cirl=V Gr: Class
[2 r cg cgee ® Delete Delete ‘%‘} Header F"e
8 r_cg_cgch Source N ﬁ.g.3 Source File
[ r_cg_cstart.asm [, Source Folder
g r_eg_itc Rename... P C/C++ Project
[® r_eg_ith ey (e 9 Other.. Ctrl+N
|5 r cg_macrodriverh 4 B
[€) r_cq_port.c

New Folder
a8 o X
Folder —

Enter or select the parent folder:

r01an2759_iica_master

fit =

Folder ﬂame:” srC

1= r01an2759_iica_master [DefaultBuild]

Advanced > >

Cancel

¥

Porting project

Fin Project Explorer x S-S

= 8

~ 2% r01an2759_iica_master [DefaultBuild]
& Includes
~ (= generate
8] cstart.asm
[3 hdwinitasm
[0 iodefine.h
3 stkinit.asm
= src
le T_cg cgec
[nl r_cg_cgch
|8 r_cg_cstart.asm
[€ r_cg itc
[n] rcg_ith
|8 r_cg_macrodriverh
[€ r_cg_portc
[W r_cg_porth
¢l r_cg_serial.c
|8 r_cg_serial.h
[€ r_cg_timerc
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Figure 3-33 Moving CG generated Files to “src” folder (Porting Example 2)

Porting project
v 2% r01an2759 jica_master [DefaultBuild] ~ 5 r01an2759 iica_master [DefaultBuild]
! Includes & Includes
~ (= generate v = generate
[8) cstartasm [8) cstartasm
[8) hdwinitasm [8) hdwinitasm
[¥ iodefine.h 5 iodefine.h
[8) stkinit.asm 1§ stkinit.asm
& src v = src
1% r_cg_cgch [H r_cg_cgch
[8] r_cg_cstartasm [¢ reg_itc
[€ r_cg_itc [® rcg_ith
[® r_cg_ith [8 r_cg_macrodriverh
%] r_cg_macrodriverh » [§ r_cg_portc
el r_cg_port.c [0 r_cg_porth
[W r_cg_porth e r_cg_senial.c
[£] r_cg_serial.c [8 r_cg_serialh
[% r_cg_serial.h [ r_cg_timerc
L€l r_cg_timerc [8 r_cg_timerh
[l r_cg_timerh [B r_cg userdefine.h
|l r_cg_userdefine.h [& r_main.c
g ric_lib.c [ r_systeminit.c
[8 riic_lib.h 8] r_cg_cstartasm
le] r_systeminit.c [H riic_lib.h
Ll r_timer_userc [€l r_timer_user.c
[ r_timer_userh [H r_timer_userh
H iodefineh & iodefine.h
|2l r01an2759 iica_master.mtpj |2 r01an2759 iica_mastermtpj
|2 r01an2759 iica_master.rcpe |2 r01an2759 iica_masterrcpe
|2 r01an2759_iica_master DefaultBuild.launch [E r01an2759_iica_master DefaultBuild launch

(3) Generating code

Generate the code for the porting project according to the setting of Code Generator (CG). Click the
[Generate Code] button.

Figure 3-34 Generating Code (Porting Example 2)

Porting project
B Project Explorer x = O | g Peripheral Functions X |/if Code Preview [ Properties rJ_l
=% % %| PotO Port! Port2 Port3 Port4 Ports Portd Port7 PortS Port!0 Porttd  Port
~ % Code Generator A ||-P60
~ i Peripheral Functions @ Unused OIn @0 COut @
& Clock Generator il
& Port p62@) Unused Oin @O out @
.H Interrupt OUnused OIn @ Out 1
& Serial B3
= A/D Converter Ounused OIn @ Out [
= D/A Converter PG4
& Timer @®Unused OIn (O 0Out [ |Pul-up
&' Watchdog Timer e
e met aiee e i e @®Unused (DIn (Dout [ Pull-up
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3.2.6 Editing File in Porting Project

Check if there are any changes such as commenting the CG generated code in the original project and if
there are any changes, make same changes to the porting project. Open the file with the same name of the
original project and the ported project in the editor, check the difference in the code, and reflect the deletion /

change of the original project in the ported project.

Figure 3-35 Files to be checked (Porting Example 2)

Porting project Original project
. - ; £ & g =
P Project Explorer = P Project Explorer x &Y 8§ g8
~ 2 r01an2759_iica_master [DefaultBuild] ~ ~ 1% r01an2759 iica_master [DefaultBuild]
& Includes &Y Includes
~ [= generate [¢ rcg cgec
cstartasm r_cg_cgch
iodefine.h r_cg_cstart.asm
stkinit.asm & regitc
v & Slg rcg_ith
5 (-0 cgc userce r_cg_macradriverh
r_cg_cge.c
r_cg_cgeh 8 reg porte
Eregi r_cg_porth
_cg_it_userc :
[ reg itc [¢ r_cg_serial.c
.cg ith r cg serial.h
r_cg_macrodriverh [8 r_cg_timerc
[€ r_cg_port_userc r_cg_timerh
[&l r_cg_port.c r_cg_userdefine.h
r cg porth [9 ric_lib.c
[€ r_cg_serial_user.c r_ic_lib.h
1.cg serialh [l r_systeminit.c
[ rtimer_userc
ld] r cg timerc r_timer_userh
r_cg_timerh R iodefine.h
r'cg‘_userdeme'h = r01an2759 iica_mastermtpj
[€ r_main.c - .
g saminit. =l r01an2759_iica_master.rcpe
r systeminit.c

= r01an2759 iica_master DefaultBuild.launch

r_cg_cstartasm .
=i Code Generator

8l riic lib.c

ric_lib.h

[¢l r_timer_userc

r_timer_userh

¥ iodefine.h

=/ r_option_ccixt

=| r01an2759_iica_mastermtpj

=l r01an2759_lica_masterrcpe

=l r01an2759_iica_master DefaultBuild launch -

Table 3-8 Files to be Checked and Whether Editing is Required (Porting Example 2) (1/2)

Whether Editing
Porting Project File | is Required:
Name v': Required
—: Not Required

Action to be Taken When Difference is Found

Exclude from build

r_cg_cgc_user.c target

is not used in the original project.

Although the file is generated by CG for the porting
project, the file is excluded from build target because it

r_cg_cgc.c —

No difference exists because no change (such as
commenting out) was made in the original project.

r_cg_cgc.h -

No difference exists because no change (such as
commenting out) was made in the original project.

Exclude from build

r_cg_it_user.c target

is not used in the original project.

Although the file is generated by CG for the porting
project, the file is excluded from build target because it

r_cg_it.c 4

project.

Delete the functions that are deleted from the original
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Table 3-9 Files to be Checked and Whether Editing is Required (Porting Example 2) (2/2)

Whether Editing

Porting Project is Required: . ] _
File Name v: Required Action to be Taken When Difference is Found

—: Not Required
r_cg_ith v Delete the function prototypes that are deleted from the

original project.

r_cg_microdriver.h

No difference exists because no change (such as
commenting out) was made in the original project.

r_cg_port_user.c

Exclude from
build target

Although the file is generated by CG for the porting
project, the file is excluded from build target because it is
not used in the original project.

r_cg_port.c

Code difference in the function “R_PORT_Create”
derives from the difference in device specifications
between the source and target devices. No editing is
necessary.

Caution on unused ports: When designing and
implementing an actual circuit, provide proper pin
treatment and make sure that the hardware’s electrical
specifications are met (connect the input-only ports
separately to VDD or VSS via a resistor).

r_cg_port.h

Difference in macro definitions derives from the
difference in device specifications between the source
and target devices. No editing is necessary.

r_cg_serial_user.c

Exclude from

Although the file is generated by CG for the porting
project, the file is excluded from build target because it is

build target not used in the original project.
Delete the variables and functions that are deleted from
r_cg_serial.c v the original project.
In addition, edit generated code.
. Delete the function prototypes that are deleted from the
r_cg_serial.h 4

original project. In addition, modify macro definitions.

r_cg_timer_user.c

Exclude from
build target

Although the file is generated by CG for the porting
project, the file is excluded from build target because it is
not used in the original project.

r_cg_timer.c

Code difference in the function “R_TAUQ_Create” derives
from the difference in device specifications between the
source and target devices. No editing is necessary.
Delete the functions that are deleted from the original
project.

r_cg_timer.h

Delete the function prototypes that are deleted from the
original project.

Difference in macro definitions derives from the
difference in device specifications between the source
and target devices. No editing is necessary.

r_cg_userdefine.h

No difference exists because no change (such as
commenting out) was made in the original project.

r_main.c

No difference exists because no change (such as
commenting out) was made in the original project.

r_systeminit.c

Code difference in the function “R_Systeminit” derives
from the difference in device specifications between the
source and target devices. No editing is necessary.
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(a)

r_cg_cgc_user.c, r_cg_it_user.c, r_cg_port_user.c, r_cg_serial_user.c, r_cg_timer_user.c

Right click the file and click [Properties]. Select [C/C++ Build] - [Settings] in the [Properties] dialog box.

Check [Exclude source from build] and click [Apply and Close]. Do so for the above files.

Figure 3

-36 r_cg_cgc_user.c (Porting Example 2)

Porting project
Fi Feasiislier 5 0 Properties for r_cg_cgc_user.c
~ 5 r01an2759_jica_master [DefaultBuild]
&l Includes Settings
~ = generate Resource
8] cstartasm ~ C/C++ Build
[ iodefine.n % Settings Configuration: | DefaultBuild [ Active ]
[8 stkinitasm Compare With cot-€hain Editor
v e Replace With > /cesGerers | | Tflice s from bl |
[ I €g_cgc_userc & CfC++ Project Settings Ctri+Alt+P » Run/Debug Settings - = =
[€ r_cg_cgcc Renesas C/C++ Project Settings > & Tool Settings | # Build Steps
[8 r_cg_cgch ' Run C/C++ Code Analysis ~ B Compiler Command: |ccrl
[&) r_cg_it_userc E System Explorer ~ (& Source All options: [—cpu=s3
[ regitc -/Command Prompt (& Language dev="Cy/
[ r_cg_ith umpenies> Alt+Enter (2 Object 4358794
[ r rer macrndriver — — % Optimization Lo -

(b) r_cg_it.c

Delete the function “R_IT_Start” and “R_IT_Stop”.

Figure 3-37 r_cg_it.c (Porting Example 2)

Porting project Original project
.
2 @ DIScLATMER] 2
19 19
21 ®* File Name : r_cg_it.cf] 21
30 ® Includes] 30
32 #include "r_cg macrodriver.h” 32
33 #include "r_cg_it.h" 33
34 ©/* Start user code for include. Do not edit comment generated here */ 34
35 /* End user code. Do not edit comment generated here */ 35
36 #include "r_cg userdefine.h” 36
37 37
39 ®Pragma directive[] 39
41 ©/* Start user code for pragma. Do not edit comment generated here */ 41
42 /* End user code. Do not edit comment generated here */ 2
43 43
a5 ®Global variables and functions[] 45
47 ©/* Start user code for global. Do not edit comment generated here */ 47
48 /* End user code. Do not edit comment generated here */ 8
49 439
51 ®* Function Name: R_IT_Create[] 51
56 =void R_IT_Create(void) 6
o ¢ 57
58 RTCEN = 1U; /= supply IT clock =/ s8
59 ITMC = 8@ _IT_OPERATION DISABLE; /% disable IT operation */ 59
60 ITHK 5 /* disable INTIT interrupt =/ 60
61 ITIF = eu; /* clear INTIT interrupt flag */ 61
62 /* Set INTIT low priority */ 62
63 ITPRL = 1U; 63
64 ITPRO = 1U; 64
65 ITHMC = _BBBE_TTMCMP_VALUE; 65
66 ¥ 66
57 67
69 ®* Function Name: R_IT_Start[] 68
74 “void R_IT_Start(void) 69
75 70
76 ITIF = eu; /% clear INTIT interrupt flag */
77 ITHK = 8U; /* enable INTIT interrupt */
78 ITMC |= _88@@_IT_OPERATION_ENABLE; /* enable IT operation */
79 }
L] ®* Function Name: R_IT_Stop[]
a7 “void R_IT_Stop(void)
89 ITHK = 1U; /* disable INTIT interrupt =/
90 ITIF = 8U; /* clear INTIT interrupt flag */
91 ITMC &= (uintl6_t)~ 8600 IT OPERATION ENABLE; /% disable IT operation */
a2 }
93
94 ©/* Start user code for adding. Do not edit comment generated here */
95 /* End user code. Do not edit comment generated here */
96

@] prscL

®* File Name :or_cg it.ef]
® Includes[]
#include
#include
@ /* Start user code for include. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */
#include “r_cg_userdefine.h”

“r_cg_macrodriver.h”
cg_it.h"

®Pragma directivel]
©/* start user code for pragma. Do not
Do not edit comment

edit comment generated here */

/* End user code. generated here */

@ Global variables and functiensf]

©/* start user code for global. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */

® * Function Name: R_IT_Create[]
“void R_IT Create(void)

{
RTCEN = 1U; /* supply IT clock */
ITMC = _8@ee_IT_OPERATION_DISABLE;  /* disable IT operation */
I™TK = 1U; /* disable INTIT interrupt */
ITIF = 8U;  /* clear INTIT interrupt flag */
/* Set INTIT low prior /
ITPRL = 1U;
ITPR® = 1U;
ITMC = _BBBE_ITMCMP_VALUE;
b

S /* Start user code for adding. Do not edit comment generated here */
End user code. Do not edit comment generated here */
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(c) r_cg_it.h

Delete the prototype definition of the function “R_IT_Start” and “R_IT_Stop” have been deleted from
r_cg_it.c.

Figure 3-38 r_cg_it.h (Porting Example 2)

BEITOCI O xTIATIIk

2 @ * DISCLAIMER[] 2 @[ DISCLAIMER]]

9 9

1 ®* File Name  : r_cg_it.h[] 1 ®* File Name  : r_cg it.h

9 = #ifndef IT_H 9 = #ifndef IT_H

) #define IT_H ) #define IT_H

1 1

3 @Macro definitions (Register bit) 3 @Macro definitions (Register bit)

5 = 5 e /*

5 Interval timer control register (ITMC) 6 Interval timer control register (ITMC)

3 /* Interval timer operation enable/disable specification (RINTE) */ 3 /* Interval timer operation enable/disable specification (RINTE) */
9 #define _@@EB_IT_OPERATION DISABLE (exeeseU) /* disable inter a #define _@@B@_IT OPERATION DISABLE (@xeo06U) /* disable interv
) #define _86BB_IT OPERATION ENABLE (8x8008U) /* enable interve ) #define _8608_IT OPERATION ENABLE (@x8006U) /* enable interva

®Macro definitions
/* Interval timer compare wvalue (ITMCMP1L - B) */
#define BBBE_ITMCMP_VALUE (8xBOBEL)

i

® Macro definitions
/* Interval timer compare value (ITMCMP1L - @) */
#define BOBE_ITMCMP_VALUE (Bx@B8EU)

]

@ Typedef definitions ® Typedef definitions

@ Global functions
void R_IT_Create(void);

o

@ Global functiens
void R_IT Create(void);
void R_IT Start(void);
void R_IT_Stop(void);

0

L N N TN IV I TR TP O SR
(- v B R v i

L N N o i S PR TR PRSI R SR A
- v R IR IR RV e £

© /* Start user code for function. Do not edit comment generated here
/* End user code. Do not edit comment generated here */
sendif

0

o
S 0 0

2 /* start user code for function. Do not edit comment generated here
/* End user code. Do not edit comment generated here */
#endif

5

™o
SR
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(d) r_cg_serial.c
Delete all global variables. (Figure 3-39)

Delete the function “R_IICAO0_Stop”, “R_IICAQ0_StopCondtition”, “R_IICAO0_Master_Send” and
“R_IICAO_Master_Receive”. (Figure 3-40)

Edit the code in the function “R_IICAO_Create” to match the original project. (Figure 3-41)
* The code for the SCLAO and SDAAO pin

* The setting value for the SVAO register (The local address when in slave mode)

Figure 3-39 r_cg_serial.c — Deletion Valuables (Porting Example 2)

Porting project Original project
B rcg: Lo X B rcg: lc X
2 ®[f DISCLATMER[] 2 @[ DISCLATMER]]
19 19
21 ®* File Name : r_cg_serial.cf] 21 ®* File Name : r_cg_serial.c[]
28 28
38 ® Includes[] 38 @ Includes]
32 #include "r_cg macrodriver.h” 32 #include "r'_cg_macrodr‘iver‘h"
33 #include "r_cg_serial.h” 33 #include "r_cg_serial.h”
34 = /* start user code for include. Do not edit comment generated 34 2 /* Start user code for include. Do not edit comment generat:
35 /* End user code. Do not edit comment generated here */ 35 /* End user code. Do not edit comment generated here */
36 #include "r_cg userdefine.h™ 36 #include "r_cg_userdefine.h”
37 37
39 ® Pragma directive[] 39 @ Pragma directivel]
41 = /* Start user code for pragma. Do not edit comment generated h 41 = Start user code for pragma. Do not edit comment generates
42 /* End user code. Do not edit comment generated here */ 42 /* End user code. Do not edit comment generated here */
43 43
45 ®Global variables and functions[] 45 @ Global variables and functions[]
47 volatile uint8_t g _iica@_master_status_flag; /* iica@ masten 47 = Start user code for global. Do not edit comment generate:
43 volatile uint8_ t g iica® slave_status_flag; /* iica® slave 43 /* End user code. Do not edit comment generated here */
449 volatile uintd _t * gp_iica® rx address, /* iica@ receiv| 49
58 volatile uintlé t g iica® rx_len; /* iica® receiy 51 ®* Function Mame: R_IICA® Create
51 volatile uintlé_t g _iica@_rx_cnt; /* iica@ receiy| 56 ~void R_IICA® Create(void)
52 volatile uints t * gp iica@ tx address; /* iica® send b | 57 {
53 volatile uintlé_t g _iica@_tx_cnt; /* iica@ send d - T o . ot T
54 7 Start use odE fo Tobal Do not edit commert generated
55 /* End user code. Do not edit comment generated here */
56
58 ®* Function Name: R_IICA® Create[]
63 = void R_TTCA@ Create(void)
b4
65 IICABEN = 1U: /* suoolv IICA® clock */

Figure 3-40 r_cg_serial.c — Deletion Functions (Porting Example 2)

Porting project Original project
B g X [ clid x
2 ®* DISCLAIMERL] 2 @[ DISCLATMER]]
19 19
21 ®* File Name 1 r_cg_serial.cf] 21 ®* File Name i r_cg_serial.d]
28 28
38 ® Includes[] 3@ ® Includes[]
32 #include "r_cg_macrodriver.h” 32 #include "r_cg macrodriver.h”
33 #include "r_cg_serial.h” 33 #include "r_cg_serial.h”
34 © /* Start user code for include. Do not edit comment generate 34 = /* Start user code for include. Do not edit comment generate
35 End user code. Do not edit comment generated here */ 35 /* End user code. Do not edit comment generated here */
36 nclude "r_cg_userdefine.h” 36 #include "r_cg userdefine.h”
37 37
39 +Bwa\gg@, d1 ectivel] 39 EWQS!L@ directivel]
41 start user code for pragma. Do not edit comment generatec 41 ©/* Start user code for pragma. Do not edit comment generatec
42 /* End user code. Do not edit comment generated here */ 42 /* End user code. Do not edit comment generated here */
43 43
45 ® Global variables and functions[] 45 ® Global variables and functions[]
a7 © /* start user code for global. Do not edit comment generatec 47 = /* Start user code for global. Do not edit comment generatec
48 /* End user code. Do not edit comment generated here */ 48 /* End user code. Do not edit comment generated here */
49 49
51 @ * Function Name: R_IICA@_Create[] 51 ®* Function Name: R_IICA® Create
56 ®void R_IICA® Create(void)[] 56 *void R_IICAD_Create(void)[]
85 83
87 @ * Function Name: R_IICA8_Stop[] 84 = /* Start user code for adding. Do not edit comment generatec
BB o2 ®void R_IICA® Skop(void)[] 85 /* End user code. Do not edit comment generated here */
96 86
98 @ * Function Name: R_IICA@_StopCondition[]
103 #void R_IICA®_StopCondition(void)[]
187
189 @ * Function Name: R_IICA@_Master_Send[]
122 @ MD_STATUS R_IICA@ Master_Send(uint8_t adr, uint3_t * const t
128 ® if ((1U == IICBSY®) && (BU == MsTS@))[]
135 ® i
168
162 @ * Function Name: R_IICA@ Master Receive[]
175 @® MD_STATUS R_TICA® Master Receive(uintd t adr, uint3_t * conms
181 @ if ((1U == TICBSY®) && (BU == MSTSB))[]
188 @ Il
214
215 & /* Start user code for adding. Do not edit comment generatec
216 End user code. Do not edit comment generated here */
217
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Figure 3-41 r_cg_serial.c — Editing Codes (Porting Example 2)

Porting project

Original project

B rcg serial.c X

51 @ * Function Name: R_IICA@_ Create[] 1
56 = void R_IICA@ Create(void) 6
57 { 7
58 IICAGEN = 1U; /* supply IICA@ clock */ 8
54 IICE® = 8U; /* disable IICA® operation */ 9
6@ IICAMKE = 1U; disable INTIICA@ interrupt 2
61 IICAIFR = aU; clear INTIICA® interrupt flag 1
62 /* set INTIICA® low priority */ 2
63 IICAPR1G = 1U; 3
64 IICAPREE = 1U; 4
65 /* Set SCLA@, SDAAB pin */ 3
66 PG &= @xFCU;

67 PMG Bx@3U; 7
68 SHCa = 10; 8
69 IICHLe = _15 IICA@ ITCWL VALUE; 9
7@ IICWH® = _14 IICA@ ITCWH_VALUE; @
71 DFC@ = 1U; /* digital filter on */ 1
72 IICCTLEL |= @1 _IICA_fCLK_HALF: 2
73 SVAB = _18 IICA®_MASTERADDRESS; 3
74 TCENG = 10; 4
75 IICRSVE = 1U; s
76 SPIE@ = @U; 6
77 WTIMe = 1U; 7
78 ACKE® = 1U; 3
79 IICAMK@ = 8U; 9
80 IICE@ = 1U; @
81 LRELO = 1U; 1
82 /* Set SCLA®, SDAAR pin */ 2
a3 PME &= BxFCU; 83
84 T 84
as 85

Porting project: after the change

51 @ * Function Name: R_IICAB Create[]
56 —void R_IICAD Create(void)
57 {
58 IICABEN = 1U; /* supply IICAB clock */
54 IICE® = @U; /* disable IICA® operation */
1] IICAMKB = 1U; /* disahle INTIICA@ interrupt */
Bl IICAIF® = @U; /* clear INTIICAR interrupt flag */
82 /* Set INTIICA® low priority */
63 IICAPR1® = 1U;
64 IICAPREE® = 1U;
65 SMCe = 1U;
137 ITCWLe = _15_TICAB_TTCWL_WALUE;
687 IICWHE = 14 IICA® IICWH WALUE;
[:1:] DFC® = 1U; /* digital filter on ¥/
69 IICCTLeL |= _@1_IICA FCLK_HALF;
% 70 SVAG = 50 11CAR. FMASTERADDRESS: |
71 STCENR = 1U;
72 IICRSVE = 1U;
73 SPIE@ = 8U;
74 WTIME = 1U;
75 ACKE® = 1U;
76 IICAMKE = au;
77 IICE® = 1U;
78 LREL® = 1U;
79 [* Set SCLAB, SDAAB pin */
80
81 PME &= BxFCU;
82 3

Function Name: R_IICA® Create[]
= joid R_IICAB_Create(void)

1
IICABEN = 1U; /* supply IICA® clock *
IICE® = 8u; sable IICA® operation */
IICAMKE = 1U; disable INTIICA® interrupt */
IICAIFB = @U; /* clear INTIICA@ interrupt flag */
/* Set INTIICA® low priority */
IICAPRLE = 1U;
IICAPREE = 1U;
sMCe = 1U;
IICWL8 = _15_IICA@_IICWL_VALUE;
IICWHE = _14 IICAB_ITCWH_VALUE;
DFCO = 1U; /* digital filter on */
IICCTLGL = @1 IICA_fCLK_HALF;
SVAR = _5@_TIICA® MASTERADDRESS;
STCEN® = 1U;
IICRSVE = 1U;
SPIE® = au;
WTIME = 1U;
ACKE® = 1U;
IICAMKE = Bu;
IICEB = 1U;
LREL® = 1U;
/* Set SCLAB, SDAAB pin */
P6 &= @xFCU;
PME &= @xFCU;
h
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(e)

r_cg_serial.h

Chane the definition of macro.

Delete the prototype definition of the function “R_IICAO_Stop”, “R_IICAO0_StopCondtition”,
“‘R_IICAO0_Master_Send” and “R_IICAO0_Master_Receive” have been deleted from r_cg_serial.c.

Figure 3-42

r_cg_serial.h (Porting Example 2)

Porting project

®Macro definitions[]

[ #define 18 IICA® MASTERADDRESS (@x18U) |
#define _14_IICA®_IICWH_VALUE (@x140)
#define _15_TICA@_TICWL_VALUE (ex150)

® Typedef definitions[]

®@lobal functions[]
void R_IICA@ Create(void);

MD_STATUS R_IICA@ Master Send(uintd_t adr, uint8_t * const tx_buf, uintl6_:
MD_STATUS R_IICA@ Master Receive(uintd_t adr, uintd_t * const rx_buf, uint
void R_IICA® Stop(void);

void R_IICA®_StopCondition(void);

static void r_iica@_callback_master_sendend(void);

static void r_iica@ _callback_master_receiveend(void);

static void r_iica@_callback master error(MD_STATUS flag);

static void iica@_master_handler(void);

static void iica®_slave_handler(void);

LW W W W W W W W W W W W W WL W W W

#endif

Porting project: after the change

i

@ /* start user code for function. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */

® Typedef definitions[]

®Global functions[]
void R_TICA® Create(void);

74 @Macro definitions[]

76 [ #define _58_TICAB_MASTERADDRESS (@x5e0) |
77 #define _14_ITCA@ IICWH VALUE (@x14U)
78 #define _15_IICA@ IICWL_VALUE (@x15U)
79

Tw W oW ow oW ow W w

#endif

0o 0 00 oofoa oo ca oo

[SE=R-Re-R R

W W

S7* Start user code for function. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */

Original project

B rcg serialh x
®Macro definitions]]

‘ #define _5@_II1CA@_MASTERADDRESS

(@x5aU) |

#define _14_ITCAB_ITCWH_VALUE
#define _15_IICA@ IICWL VALUE

® Typedef definitions[]

®Global functions[]
void R_IICA® Create(void);

#endif

= /* Start user code for function. Do not edit comment ger
/* End user code. Do not edit comment generated here */

(@x14U)
(@x15U)
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(f)

r_cg_timer.c

Delete the function “R_TAUOQO_Channel2_Strat’, “R_TAUO_Channel2_Stop”, “R_TAUO_Channel3_Strat”
and “R_TAUO_Channel3_Stop”.

Figure 3-43

r_cg_timer.c (Porting Example 2)

Porting project

Original project

B r g timenc X

LW WLl LW W R

DU N RURN® R

®* File Name  : r_cg timer.c[]
@ Includes]]
#include "r_cg_macrodriver.h”
#include "r_cg_timer.h"

Vil
#include "r_cg_userdefine.h"
® Pragma. directive[]

o 7*

® Global wvariables and functions[]
=

@®* Function Name: R_TAUB_Create[]

@void R_TAUB_Create(void)[]

Start user code for include. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */

Start user code for pragma. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */

Start user code for global. Do not edit comment generated here */
End user code. Do not edit comment generated here */

BB W W W W W W W N
=i R R el R E

43

@®* Function Name: R_TAUB_Channel2_start[]
#void R_TAU@_Channel2_Start(void)[]

@®* Function Name: R_TAUB_Channel2_Stop[]
®void R_TAUO_Channel2_Stop(void)[]

@®* Function Name: R_TAUB_Channel3_Start[]
#void R_TAU@_Channel3_Start(void)[]

@®* Function Name: R_TAUB_Channel3_Stop[]
®void R_TAUO_Channel3_Stop(void)[]

Start user code for adding. Do not edit comment generated here */

/* End user code. Do not edit comment generated here */

& DISCLAIMER]

®* File Name  : r_cg timer.c[]
@ Includes[]
#include "r_cg macrodriver.h”
#include "r_cg_timer.h"
/* End user code. Do not edit comment
#include "r_cg_userdefine.h”

® Pragma directivel]
S /* start user cede for pragma. Do not
/* End user code. Do not edit comment

# Global variables and functions[]
start user code for global. Do not
/* End user code. Do not edit comment

®* Function Name: R_TAU@ Create[]
#void R_TAU® Create(void)[]

S /* start user code for adding. Do not
/* End user code. Do not edit comment

Start user coede for include. Do not edit comment generated here */

generated here */

edit comment generated here */
generated here */

edit comment generated here */

generated here */

edit comment generated here */
generated here */

(9)

r_cg_timer.h

Delete the prototype definition of the function “R_TAUO_Channel2_Strat”, “R_TAUO_Channel2_Stop”,
“R_TAUO_Channel3_Strat” and “R_TAUO_Channel3_Stop” have been deleted form r_cg_timer.c.

Figure 3-44

r_cg_timer.h (Porting Example 2)

895
9@3
285
aa7
988
99
a1@
911
912
913
a1d

Porting project

B r_cg_timerh X

# typedef enuml]

@ Global functions[]
void R_TAU® Create(void);

void R_TAU® Channel2 Start(void);
void R_TAU@ Channel2_Stop(void);
void R_TAU@ Channel3_Start(void);
void R_TAU®_Channel3_Stop(void);

/* _End usar code

Original project

B rcg timerh
4;8
41e
412
413
114
415
416
417

* Start user code for function. Do not edit comment generatec

Mo nnt sadit commant osnaratad hara */

x

W Typedetr detinitions(]

@ Global functimsn
void R_TAU@ Create(void);

=¥

ftendif

Start user code for function. Do not edit comment gener
/* End user code. Do not edit comment generated here */

Save the edited files in the porting project. Select the [File] — [Save Alll menu of &2 studio.
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3.2.7 Building Porting Project

Build the porting project after the target device was changed and the codes were edited to match the original

project.

Select the [Project] — [Build Project] menu of e? studio.

The build error occurs in this porting example. Therefore, resolve the error based on the error message.

(1) Action for Error -1

Because the include path to the “src” folder is not set, the error occurs.

Add the include path to the “src” folder in the Compiler option.

Figure 3-45 Build Error -1 (Porting Project 2)

ﬂ SN I ) Console @ Smart Browser 5 Smart Manual f.; Peripheral Functions ,E; Device List View ,E; Device Top View 4 Code Preview

11 errors, 0 warnings, 0 others
Description
~ @ Errors (11 items)
{n E0520005: Could not open source file "r_cg_macrodriverh”
4 E0520005: Could not open source file “r_cg_macrodriverh”
& E0520005: Could not open source file "r_cg_userdefine.h”
41 E0520020: Identifier “PIOR0" is undefined
@@ E0520020: Identifier "PIOR1" is undefined
@ make: *** [r_iic_lib.obj] Error 2
@ make: *** [src/r_systeminit.obj] Error 2
@ make: *** Waiting for unfinished jobs....
@ recipe for target ‘r_iic_lib.obj" failed
@ recipe for target 'src/r_systeminit.obj failed
< Symbol "_S0_IICA0_MASTERADDRESS' could not be resolved

Resource

r_ic_lib.c
r_timer_userh
r_ic_lib.c

r_systeminit.c
r_systeminit.c
r01an2759_iica_master
r01an2759 iica_master
r01an2759 iica_master
subdirmk

subdirmk

r_cg_serial.c

Path

/r01an2759_iica_master
/r01an2759_iica_master
/r01an2759_iica_master

/r01an2759_iica_master/src
/r01an2759_iica_master/src

/r01an2759_iica_master/DefaultBuild
/r01an2759_iica_master/DefaultBuild/src
/r01an2759_iica_master/src

Location

line 33
line 28
line 34
line 62
line 63

line 41
line 35
line 70

Type

C/C++ Problem
C/C++ Problem
C/C++ Problem
C/C++ Problem
C/C++ Problem
C/C++ Problem
C/C++ Problem
C/C++ Problem
C/C++ Problem
C/C++ Problem
Semantic Error

® Adding the include path

Select the [Project] — [C/C++ Project Settings] menu of e? studio. Select [C/C++ Build] — [Settings] in the

[Properties] dialog box and add the include path in [Source] of the [Tool Settings] tab.

After adding the path, select the [Project] — [Build Project] menu to build again.

Path to add: ${ProjDirPath}/src
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Figure 3-46 Adding Include Path (Porting Example 2)
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(2) Action for Error - 2

Because “iodefine.h” (for the RL78/G13) that has existed from the original project is included, not “iodefine.h”
(for the RL78/G14) in the “generate” folder generated when changing the device, so that the error occurs.
To include “iodefine.h” in the “generate” folder, move the “generate” folder to the top in the Compiler option.

Figure 3-47 Build Error - 2 (Porting Example 2)
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6 errors, 0 warnings, 0 others
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Resource
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Path
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line 35
line 70
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Semantic Error

® Changing the order of the include paths

Select the [Project] — [C/C++ Project Settings] menu of e? studio. Select [C/C++ Build] — [Settings] in the
[Properties] dialog box and change the order of the include path in [Source] of the [Tool Settings] tab.

After changing of the path order, select the [Project] — [Build Project] menu to build again.

Figure 3-48 Changing Order of Include Path (Porting Example 2)

® Tool Settings  Toolchain Device #* Build Steps

~ & Common
= CPU
(# Device
& Miscellaneous
~ & Compiler
+ (& Source
(2 Language
# Object
2 Optimization
A it Cada

i® Tool Settings Toolchain Device .# Build Steps

Include file directories (-1)

Build Artifact Binary Parsers @ Error Parsers

S{TCINSTALLYinc
“${ProjDirPath}/src”
${ProjDirPath}

‘ ${ProjDirPath}/generate

\

~ & Common
#CpPU
2 Device
# Miscellaneous
~ & Compiler
~ (2 Source
(2 Language
# Object
2 Optimization
A Mwdrirt Code

Include file directories (-1)

Build Artifact Binary Parsers @ Ermror Parsers

288 H
Wseeieaygeneate

HTCINSTALLY/InC
“${ProjDirPath}/src”
${ProjDirPath}

RO1AN6321EJ0100 Rev.1.00

Apr.04.22

RENESAS

Page 71 of 75



RL78 Software Porting Guide

RL78/G13 sample code porting (CC-RL) (CS+, e2 studio)

(3) Action for Error - 3

Because the “_exit” symbol is defined in duplicate, the error occurs.
Check the file in which the “_exit” is defined and act to resolve the error.

Figure 3-49 Build Error - 3 (Porting Example 2)
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® Searching the file in which “_exit” is defined

Select the [Search] — [Search] menu of e? studio. Input keywords in the [Search] dialog box to search
the code for the “_exit” symbol

Containing text: _exit
File name patterns: *.*

Scope: Workspace

Figure 3-50 [Search] dialog box (Porting Example 2)
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® Comparing “r_cg_cstart.asm” and “cstart.asm”

Open “r_cg_cstart.asm” and “cstart.asm” in the editor and check the code in them.
After checking, both files are the startup file, therefore, keep “cstart.asm” generated after the device
changes and exclude “r_cg_cstart.asm” from the build target.

After excluding “r_cg_cstart.asm” from the build target, select the [Project] — [Build Project] menu to build
again. Some warnings remain, but all errors are resolved.

Figure 3-51 Excluding “r_cg_cstart.asm” from Build Target (Porting Example 2)
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4. Sample Code

Sample code can be downloaded from the Renesas Electronics website.

5. Reference Documents
RL78/G13 User’s Manual: Hardware (RO1UHO0146J)
RL78 family user's manual software (R01US0015J)

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

Technical update
The latest versions can be downloaded from the Renesas Electronics website.

All trademarks and registered trademarks are the property of their respective owners.
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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 1/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or /0
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

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

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

become possible.
5. Clock signals

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

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

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

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

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

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

evaluation test for the given product.



Notice

1.

10.

11.

12.

13.
14.

(Note1)

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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