RE N ESAS Application note

RL78 Family
Renesas Flash Driver RL78 Type 11 SC version (Code Flash)

Introduction

This document explains Renesas Flash Driver RL78 Type 11 for the RL78/L2x group in the case of using
Smart Configurator(SC). It is a process which builds into a user program the functions for “the code flash
memory driver” included in RFD RL78 Type 11, and it is a method for programming code flash memory using
the attached sample program.

In this document, “Renesas Flash Driver RL78 Type 11” is described to be “RFD RL78 Type 11” or “RFD”.

This document includes the contents in comparison with conventional RFD RL78 Type 11 not using SC. This
document distinguishes and expresses it.

Simple version : Conventional RFD RL78 Type 11 not using SC.
SC version : RFD RL78 Type 11 using “SC” currently explained by this document.

Target Device
The target device group by which the operation for RFD RL78 Type 11 was confirmed.
RL78/L23 group

If this application note is applied to other microcomputers, it is necessary to modify in accordance with the
specification of the microcomputer. And, be sure to evaluate enough.
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1. Specification

The sample program included in RFD RL78 Type 11 erases the block 14 (0x00007000) of a code flash
area, and programs 64 bytes of data from the top of the block 14.

1.1 Operating Environment

- C Compiler Packages
Table 1-1 The target C Compiler Packages

Package IDE (Integrated Development Manufacturer Version
Environment)
CC-RL CS+ or e? studio Renesas Electronics V1.15 or later
IAR IAR Embedded Workbench® IAR Systems® V5.10.3 or later
for Renesas RL78
LLVM e? studio (Open source software) | V17.0.1.202412 or later

Note. Integrated development environment and compiler must support the target device.
IAR Systems, IAR Embedded Workbench, IAR, and the logotype of IAR Systems are
trademarks or registered trademarks owned by IAR Systems AB.

- Emulator
Table 1-2 shows the emulator on which the operation of RFD RL78 Type 11 was confirmed.
Table 1-2 Emulator on which RFD RL78 Type 11 Operation was Confirmed

Emulator Manufacturer
E2 emulator Lite Renesas Electronics
- Target MCU
RL78/L23

- Renesas Flash Driver (RFD) RL78 Type 11
Table 1-3 shows the Renesas Flash Driver (RFD) RL78 Type 11 supported by this manual.
Table 1-3 The RFD RL78 Type 11 Supported by This Manual

Package Manufacturer Package Version
RFD RL78 Type 11 Renesas Electronics V1.00
R20AN0778EJ0100 Rev.1.00 Page 3 of 44
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1.2 Structure of Sample Program Folders

Figure 1.1 shows the structure of sample program folders.

RFD CodeFlash
L [srq

— [CF_sample]

Sample program (Note)

— [common]

[include]
sample_control_code_flash.h : The header file for code flash memory programming sample

sample_defines.h : The header file for macro definitions

sample_memmap.h : The header file for memory map definition

sample_types.h : The header file for enumerated type return value definition

sample_code_initsct.h : The header file for RAM execution program transfer
[source]
L [code_flash]

sample_control_code_flash.c : The source file for code flash memory programming sample

— [RL78_L23]
— [CCRL]
[E— sample_code_initsct.c : The source file for RAM execution program transfer
— [IAR]

C

L [LLVM]

-

— [config]
sample_codeflash_config.h : The configuration definition file for code flash memory programming sample

— r_flash_sample_codeflash_r|78I2x.c : The main source file for code flash memory programming sample
— r_flash_sample_codeflash_r|78I2x.h : The main header file for code flash memory programming sample

sample_linker_file_CF.icf : The linker configuration file for code flash memory programming samples for IAR
vecttbl.c : The configuration file of "the option byte and security ID" for a sample source

sample_linker_file_CF.ld : The linker configuration file for code flash memory programming samples for LLVM
sample_code_initsct.c : The source file for RAM execution program transfer
vects.c : The configuration file of "the option byte and security ID" for a sample source

“— [smc_gen]

— [general] : A set of common files for Smart configurator
— [r_bsp] : A set of files for BSP

— [r_config]
— r_bsp_config.h : The configuration definition file for BSP

— r_rfd_rl78_common_config.h : The common configuration definition file for RFD

'— r_rfd_rl78_code_flash_config.h : The configuration definition file for code flash memory programming

F— [r_rfd_rl78_common]

src]

L

— r_rfd_rl78_common_if.h : The common interface header file for RFD
— readme.txt

— [include]
— [rfd]

— [source]

“— [userown]

r_rfd_rl78_common driver structure

r_rfd.h : The common header file for RFD

r_rfd_compiler.h : The common compiler definition file for RFD

r_rfd_device.h : The common device definition file for RFD

r_rfd_memmap.h : The common memory map definition file for RFD

r_rfd_types.h : The common variable type definition file for RFD

r_typedefs.h : The common data type definition file for RFD
r_rfd_common_api.h : The header file of the common API function for RFD
r_rfd_common_control_api.h : The definition header file of common command control API for RFD
r_rfd_common_get_api.h : The API definition header file for common information acquisition for RFD
r_rfd_common_userown.h : The common hook function definition header file for RFD

[common]
r_rfd_common_api.c : The common API function file for RFD
r_rfd_common_control_api.c : The common command control API function file for RFD
r_rfd_common_get_api.c: The API function file for common information acquisition for RFD

r_rfd_common_userown.c : The common hook function file for RFD

— [r_rfd_rl78_codeflash] r_rfd_rl78_codeflash driver structure

src]

— r_rfd_rl78_code_flash_if.h : The interface header file for code flash memory for RFD

'— readme.txt

— [include]

— [source]
L [codeflash]

“— [userown]

r_rfd_code_flash_api.h : The API function header file for code flash memory for RFD
r_rfd_code_flash_control_api.h : The API function header file for command control of code flash memory for RFD
r_rfd_code_flash_userown.h : The hook function definition header file for code flash memory reprogramming of RFD

|: r_rfd_code_flash_api.c: The API function file for code flash memory for RFD
r_rfd_code_flash_control_api.c : The API function file for command control of code flash memory for RFD

(- r_rfd_code_flash_userown.c : The hook function file for code flash memory reprogramming of RFD

Figure 1.1 Structure of Sample Program Folders

Note: The sample program of a zip file format downloads by Smart configurator. Extract the compressed
file (CF_sample.zip) outputted to the “demo” folder, and move the [CF_sample] folder under the [src]
folder. Refer to “2.3 Project registration of sample program” for the details of project registration.
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1.3 File Structure of RFD Driver

1.3.1 File Structure of RFD Common Driver (r_rfd_rl78_common)

The difference of SC version RFD common driver and Simple version common driver is shown.Refer to
the “RL78 Family Renesas Flash Driver RL78 Type 11 user’'s manual (R20UT5539) ” for the detail
specification for the RFD common driver.

Table 1-4 Difference of the files of the SC version RFD and the simple version RFD
(Common API : r_rfd_rl78_common\src\source\common)

File name Simple version | SC version
r_rfd_common_api.c No change
r_rfd_common_control_api.c No change
r_rfd_common_get api.c No change

Table 1-5 Difference of the file of the SC version RFD and the simple version RFD
(Common API : r_rfd_rl78_common\srcl\userown)

File name Simple version | SC version

r_rfd_common_userown.c No change

Table 1-6 Difference of the files of the SC version RFD and the simple version RFD
(Common header : r_rfd_rl78_common\srclinclude)

File name Simple version | SC version
r_rfd_common_api.h No change
r_rfd_common_control_api.h No change
r_rfd_common_get_api.h No change
r_rfd_common_userown.h No change

Table 1-7 Difference of the files of the SC version RFD and the simple version RFD
(Common header : r_rfd_ri78_common\src\include\rfd)

File name Simple version | SC version
r_rfd.h No change
r_rfd_compiler.h No change
r_rfd_device.h No change
r_rfd_memmap.h No change
r_rfd_types.h No change
r_typedefs.h No change

Table 1-8 Difference of the file of the SC version RFD and the simple version RFD
(Common interface header : r_rfd_rl78_common)

File name Simple version SC version

r_rfd_rl78_common_if.h - Newly created.
Include the header file for common API.

R20ANO0778EJ0100 Rev.1.00 Page 5 of 44
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1.3.2 File Structure for RFD Code Flash Driver (r_rfd_rl78_codeflash)

The difference of SC version RFD code flash driver and Simple version code flash driver is shown. Refer
to the “RL78 Family Renesas Flash Driver RL78 Type 11 user’s manual (R20UT5539) ” for the detail
specification for the RFD code flash driver.

Table 1-9 Difference of the files of the SC version RFD and the simple version RFD
(Code flash API : r_rfd_rl78_codeflash\src\source\codeflash)

File name Simple version | SC version
r_rfd_code_flash_api.c No change
r_rfd_code_flash_control_api.c No change

Table 1-10 Difference of the file of the SC version RFD and the simple version RFD
(Code flash API : r_rfd_rl78_codeflash\src\userown)

T74ILA

Simple version

SC version

r_rfd_codeflash_userown.c

No change

Table 1-11 Difference of the files of the SC version RFD and the simple version RFD
(Code flash API header : r_rfd_rl78_codeflash\src\include)

File name

Simple version

SC version

r_rfd_code_flash_api.h No change
r_rfd_code_flash_control_api.h No change
r_rfd_codeflash_userown.h No change

Table 1-12 Difference of the file of the SC version RFD and the simple version RFD
(Code flash interface header : r_rfd_rl78_codeflash)

File name

Simple version

SC version

r_rfd_rl78_code_flash_if.h

Newly created.

Include the header file for code flash API.

R20ANO778EJ0100 Rev.1.00
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1.4 Code Flash Programming Processing Using a Sample Program

Figure 1.2 shows the flow chart of the sample program. The sample_codeflash_main function copies the
“program executed on RAM” to RAM area from ROM area. And processing which reprograms code flash is
executed on RAM.

Sample_CodeFlashControl function processing does not have change from Simple version. Refer to the

item of “Sample_CodeFlashControl function” on Renesas Flash Driver RL78 Type 11 user’'s manual
(R20UT5539).

( sample_codeflash_main() )
Allocation of the program executed on RAM The program executed on RAM is copied froma ROM
Sample_Code_INITSCT() area.
| Frequency acquisition The frequency of CPU / peripheral hardware clock is
| acquired.
| Set programming data to the data buffer |
No

HOCO has activated?

RFD initialization

R_RFD_Init() Initialize RFD (clock frequency setting).

No

'Y
|

Frequency is within the range?
The CPU clock frequency range of RL78/L23
Yes [1 MHz - 32 MHZz].

When it is outside the range, a parameter

Code flash memory area programming control error returns.
Sample_CodeFlashControl()

The return value of a Sample_CodeFlashControl() Parameter error is set to return value
function is set to a return value.

d
)l

( return )

Figure 1.2 the flow chart of the sample program

Notes: 1. In the code flash memory programming mode, the programs in the code flash memory
cannot be executed. Copy the Sample_CodeFlashControl function and the processing to
be executed and data to be referenced to inside the function to RAM in advance, and
execute and reference them in RAM.

2. “Frequency acquisition” of CPU and peripheral hardware clock settings is using the
function included in the “RL78 Family Board Support Package”.

R20AN0778EJ0100 Rev.1.00 Page 7 of 44
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2. Creating a Sample Project for Code Flash Reprogramming
2.1 Example of Creating a Sample Project

2.1.1 In Case of CS+

Refer to Renesas Flash Driver RL78 Type 11 user’'s manual (R20UT5539) “Example of Creating a Sample
Project” to create a project.

2.1.2 In Case of e? studio(CC-RL)

Refer to Renesas Flash Driver RL78 Type 11 user’'s manual (R20UT5539) “Example of Creating a Sample
Project” to create a project.

In this application note, because smart Configurator is used, press a “Next” button after selecting a target
device and a debugging tool. And perform the following processes.

Select “Use Smart Configurator” and press a “Finish” button.

[} m] X

New Renesas CC-RL Executable Project p—

Select Coding Assistant settings

Use Srnart Configurato

Use Peripheral Code Generator &

Smart Configurator is a single User Interface that combines the functionalities of Code Generator and RL78 SIS
Configurator which imports, configures and generates different types of drivers and middleware modules.
Smart Configurator encompasses unified clock configuration view, interrupt configuration view and pin
configuration view.

Hardware resources conflict in peripheral modules, interrupts and pins occurred in different types of drivers and
middleware modules will be notified.

(Smart Configurator is available only for the supported devices)

Application Code

Software Components

w
3
o
-
0
[=]
=]
=
]
=
-
o
-+
(=]
=

MCU Hardware

@ < Back Next > I Finish I Cancel

2.1.3 In Case of IAR EW for Renesas RL78

Refer to Renesas Flash Driver RL78 Type 11 user's manual (R20UT5539) “Example of Creating a Sample
Project” to create a project.

R20ANO0778EJ0100 Rev.1.00 Page 8 of 44
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2.1.4 In Case of e? studio(LLVM)

Refer to Renesas Flash Driver RL78 Type 11 user's manual (R20UT5539) “Example of Creating a Sample

Project” to create a project.

In this application note, because smart Configurator is used, press a “Next” button after selecting a target

device and a debugging tool. And perform the following processes.

Select “Use Smart Configurator” and press a “Finish” button.

LLVM for Renesas RL78 —

Select Smart Configurator settings

] | X

I Use Smart Configurator I

Use Peripheral Code Generator &

he e2 studio peripheral smart configurator automatically generates programs (device drivers) for MCU
peripheral functions (clocks, timers, serial interfaces, A/D converters, DMA controllers, etc.) based on settings
entered via a graphical user interface (GUI). Functions are provided as application programming interfaces
(APls) and are not limited to initialization of peripheral functions.

Application Code

Software Components

| Middleware &
! Drivers

Device Drivers

MCU Hardware

w
=
V]
=
0
(=)
=
=N
oa
=
-
[}
I
=

® < Back Next > | Finish I Cancel

R20AN0778EJ0100 Rev.1.00
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2.2 Example of Source Code Registration

2.2.1 In Case of CS+

(1) Double-click “Smart Configurator” (design Tool) of “Project Tree”, and start Smart Configurator.

Project Tree B
t © 8@

Ell—_ﬁ r rfd rl78 codeflash (Project)
R7F100LPLxFB (Microcontroller)

“Y Smart Configurator (Design Tool) I
A&, CC-RL (Build Tool)

-z RL7B Simulator (Debug Tool)
@ Program Analyzer (Analyze Tool)

(2) Select a “Components” tab.

Smart Configurator — O X

File Window Help

wll = B[
= O

& 1_rfd_ri78_codeflashscfg |

Overview information Generate Code Generate Report
~ General Information @ °
[:j Overview
Get an averview of the features provided by
Smart Configurator.
> Videos —
. Introduction to Smart Configurator Application Code v
Browse related vid 1 Y H
fouse [eiated viceos Software Components 5
g Middleware & (w]
@ What's New orvers | 3
Check out what's new in the latest release. “'T:
See all Release Notes, Device Drivers =
_ 3
Current version: V1.11.0 ) - -
. MCU Hardware B
Product Documentation and
FAQ
User's Guide
APl manual
FAQ : Smart Configyrator Y]
Overview‘ Board | Clock5| Systemf Components IPins| Intenupt|
B Console| B ~E~-0~- = 0Bl Fos| 0705 v E=0o
Smart Configurator Output 0 items
1M04000001: File generated:src\smc gen\r ~ || Description
Ma40000@1: File generated:srci\smc gen\r
MP4APPRRR1: File generated:src\smc gen\r
MOPOEeoa2: Code generation is successful
w
< > < >

(3) Press the “Add component” button and open the “New Component” dialog.

Comp... laz =

£h 12 [&]=

type filter text

v = Startup
w [= Generic
& rbsp

R20ANO778EJ0100 Rev.1.00
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(4) Select the following components and press a “Finish” button.

- Flash Driver[Renesas Flash Driver RL78 Type 11 Code Flash]( r_rfd_rl78_t11_codeflash)
- Flash Driver[Renesas Flash Driver RL78 Type 11 Flash Common](r_rfd_rl78 t11_common)

E MNew Companent O >
Software Component Selection H}
Select component from those available in list
Category All ~
Function |All v
Filter |
Components - Short Name Type Version ™
3 Flash Driver[Renesas Flash Driver RL78 Type11 Bank Operation] r_rfd_rI78_t11_bankoperation Generic SW 1.00
# Flash Driver[Renesas Flash Driver RL78 Type11 Code Flash] r_rfd_rI78_t11_codeflash Generic SW 1.00 I
8 Flash Driver[Renesas Flash Driver RL78 Type11 Data Flash] r_rfd_rI78_t11_dataflash Generic SW 1.00
H Flash Driver[Renesas Flash Driver RL78 Type11 Extra FSW] r_rfd_rl78_t11_extrafsw Generic SW 1.00
1 Flash Driver[Renesas Flash Driver RL78 Type11 Flash Common]  r_rfd_rI78_t11_common Generic SW 1.00 I v

Description

Show only latest version

This software component provides continuous scan mode configurations for 12-Bit A/D Converter which is performed
repeatedly for the analog inputs arbitrarily selected in ascending channel order.

Download RL78 Software Integration System modules

Configure general settings...

@

< Back Next > Cancel

(5) Press a “Generate Code” button and close “Smart Configurator” after the completion of generation

for the code.

Software component configuration

Components
S i

(G| =
Generate Code |Generate Report

i e % B Configure ®

% T

|type filter text

v = Startup
v = Generic
& r_bsp
v = Middleware
v [= Generic

& r_rfd_rl78_t11_codeflash
@& r_rfd_rl78_t11_common

R20ANO778EJ0100 Rev.1.00
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(6) The “r_rfd_rl78 _common” folder and the “r_rfd_rl78 codeflash” folder are added to the project tree.

Project Tree [}
:t @2 @E
Qhﬁ r rfd r78 codeflash (Project)
. R7F100LPLxFB (Microcontroller)
Smart Configurator (Design Tool)
A, CC-RL (Build Tool)
i RL78 Simulator (Debug Tool)
\‘) Program Analyzer (Analyze Tool)
-3 File

‘ﬂ main.c

=N : Smart Configurator
[]---|_l demo
[]---I_]_ general
Ll rbsp
[]---I_]_ r_config
[
[E

JI_]_ r_pincfg
g\ r_rfd_rl78_codeflash
|_l r rfd rl78 commeon

Each folder is developed as follows.

T

L1 r_config &-L1 r_rfd_ri78 common

U r_bsp_config.h tj* readme. bt

'EI r_bsp_config.inc L] r_rfd_rl78_common_if.h
h| r_rid_rl78_code_flash_config.h |_]_ doc

U r_rfd_rl78_common_config.h EI[: -
The developed r_config folder =8 L include
U r_rfd_commaon_api.h
2L 1) r_rfd_ri78_codeflash .| r_rfd_common_control_api.h

U r_rfd_common_get_api.h
U r_rfd_commeoen_userown.h

ij,* readme.fxt
h-| r_rfd_rl78_code_flash_if.h

= : source

-1 : codeflash

I_]_ doc EI[: rf.j
B[: = o e T S o U r_l'fd.h
9[: include 1 i il U r_rfd_compiler.h
U rrfd_code flash apibh | | i e U r_rfd_device.h
U r_rfd_cede_flash_contrel_apih | [ ¢ 1 b U r_rid_memmap.h
U r_rfd_cede flash_userownh | | ¢ F 0 b U r_rfd_types.h

..... u r_typedefs.h
gL source

ﬂ r_rfd_code_flash_api.c EIF[ 1! common
o "ﬂ r_rfd_code_flash_contrel_apic| [ ¢ f il tﬂ r_rfd_common_api.c
EI[ Luserown | e 'ﬂ r_rfd_cemmon_control_api.c
L& rfd_code flash_userownc | | ¢ 1 i :ﬂ r_rfd_common_get_api.c
The developed r_rfd_rl78_codeflash folder e Lserown

‘ﬂ r_rfd_common_userown.c

The developed r_rfd_rl78_common folder

R20ANO778EJ0100 Rev.1.00
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2.2.2 In Case of e? studio(CC-RL)

(1) Open the project file of “Smart Configurator” after starting e2 studio.

Project Explorer <

> [apt Includes
> B sic
Iiﬁ% r_rfd_ri78_codeflash.scfg I

@ Developer Assistance

EE8Y § = O
v _F_.é r_rfd_rI78_codeflash [HardwareDebug]

= r_rfd_rl78_codeflash HardwareDebug.launch

(2) Select a “Components” tab.

{?‘,} r_rfd_ri78_codeflashscfg

Overview information
« General Information

Overview
N

by Smart Configurator.

Videos

Introduction to Smart Configurator

Browse related videos

What's New

Check out what's new in the latest
release,

See all Release Notes.

Current version: V1.12.0

FAQ
User's Guide
APl manual

Application Notes

Get an overview of the features provided

Product Documentation and

5

Application Code

p
Software Components

Middleware &
Drivers

RTOS

Device Drivers

MCU Hardware

=

Generate Code Generate Report

Jojesndyuo) pews

—.

.’3/.

a

~

Overview BoardT| Cllocks| Systeml Componentsles‘ Interrupt|

(3) Press the “Add component” button and open the “New Component” dialog.

Components 2 =5
£g] 12 El=
‘type filter text
~ = Startup
~ = Generic
& r_bsp

R20ANO778EJ0100 Rev.1.00
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(4) Select the following components and press a “Finish” button.

- Flash Driver[Renesas Flash Driver RL78 Type 11 Code Flash]( r_rfd_rl78_t11_codeflash)
- Flash Driver[Renesas Flash Driver RL78 Type 11 Flash Common](r_rfd_rl78 t11_common)

& New Component

Software Component Selection

Select component from those available in list

[m] X

&

Category All

Function |All

Filter |

Components Short Name Type

Version =~

ene ash Driver RL78 Type11 Bank Opera 8 bankoperati ene
[ 8 Flash Driver[Renesas Flash Driver RL78 Type11 Code Flash] r_rfd_rl78_t11_codeflash Generic SW 1.00
"I Flash Driver Renesas Flash Driver RL78 Type11 Data Flash] TITd. 1178 t11 datallash Genenc SW T.00
i Hlash DoiveriRenesas Hlash Dover RIZE Tune L Extza ESWL o Ccfd 73 811 axicafoy GeaesicSy 100
I £ Flash Driver[Renesas Flash Driver RL78 Type11 Flash Common]  r_rfd_rI78_t11_common Generic SW 1.00 I v

Show only latest version
Description

for the analog inputs arbitrarily selected in ascending channel order.

This software component provides continuous scan mode configurations for 12-Bit A/D Converter which is performed repeatedly

Download RL78 Software Integration System modules

Configure general settings...

@ < Back Net> [ Fnsh ] cancel

(5) Press a “Generate Code” button and generate the code.

{55 r_rfd_ri78_codeflashscfg

= 0

g

Software component configuration Generate Code

Lenerate Report

Components 2y e % 5 B Configure

~h ke %
|type filter text

v = Startup
w = Generic
f r_bsp
v (= Middleware
w = Generic
@ rrfd_r78_t11_codeflash
& r_rfd_rl78_t11_common

@

Overview | Board |Clocl-<s |System |C0mponents| P|ns| Interrupt|

R20AN0778EJ0100 Rev.1.00
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(6) The “r_rfd_rl78 _common” folder and the “r_rfd_rl78 codeflash” folder are added to the project tree.

Project Explorer =] <E{> Y 8§ = 8
b4 I_.é r_rfd_rI?S_codeﬂash§
[ni Includes
v B sic

V¥ = smc_gen

= demo

= general

= r_bsp

== r_config

= r_pincfg

(== r_rfd_rl78_codeflash
= r_rfd_rI78_commaon

Each folder is developed as follows.

¥ (= r_config ~ (& r_rfd_f78_common
|n| r_bsp_config.h & doc
[n r_bsp_config.inc v (& sic
|n r_rfd_rl78_code_flash_configh v (= include
[n r_rfd_rl78 common _config.h v (= rfd
The developed r_config folder th r_rfd_compilerh

{h r_rfd_dewice.h

¥ = r_rfd_78_codeflash W r_rfd_memmap.h

(= doc thl r_rfd_types.h
¥ & sic (W r_rfd.h
¥ = include (b r_typedefsh
{u r_rfd_code_flash_api.h (W r_rfd_common_api.h

th r_rfd_code_flash_control_apih W r_rfd_common_control_apih

{h r_rfd_code_flash_userown.h W r_rfd_common_get_apih

W -
= source {h r_rfd_common_userown.h

v [,
(& codeflash ¥ (= source

Le] r_rfd_code_flash_api.c W B cOmmon

(g r_rfd_code_flash_control_api.c g r_rfd_common_api.c

¥ = userown (g r_rfd_common_control_api.c

(g r_rfd_code_flash_userown.c ¢ r_rfd_common_get_api.c

W r_rfd_78_code_flash_ifh W (= USEroWn
readme. bt Le] r_rfd_common_userown.c
The developed r_rfd_rl78_codeflash folder {h r_rfd_ri78_common_ifh
readme txt

The developed r_rfd_rl78_common folder

R20ANO0778EJ0100 Rev.1.00 Page 15 of 44
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2.2.3 In Case of IAR EW for Renesas RL78
(1) Select “File” [New...] after starting Smart Configurator for RL78.

!E Smart Configurator
File  Window Help
Fﬁ' Mew... I

= Open.. I
Save Ctrl+5 |

Restart

Exit

(2) Select the item of “Platform” and “Toolchain”.

Select the same device as the device selected in “the project of IAR EW for Renesas RL78” by
“Platform”.

Select “IAR RL78 Toolchain” as “Toolchain”.
Input arbitrary names into “File name”.

Press the “Browse...” button and set the location of the project folder for IAR EW for Renesas
RL78. And press a “Finish” button.

The “.setting” folder and the “<file name>.scfg” file are created to the set location.

E New Smart Configuration File O X

Smart Configuration Settings

Select platform and toolchain settings for the new configuration file

Category: |RL78 i
Platform: Toolchain:
type filter text | Renesas CCRL78 Toolchain

RL78/L23 - 52pin A IAR RL78 Toolchain

RL78/L23 - 64pin or Renesas

RL78/L23 - 80pin
~ RL78/L23 - 100pin
R7F100LPGxFA
R7F100LPGxFB
R7F100LPIxFA
R7F100LPJxFB
R7F100LPLxFA
R7F100LPLxFB v

Download more boards...
|ROM size: 512KB, RAM size: 32KB, Pin count: 100

IFiIe name: |r7r‘fd7rl?87codeﬂash

Location: | C\WorkSpace\r_rfd_rl78_codeflash | Browse...

R20ANO0778EJ0100 Rev.1.00 Page 16 of 44
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(3) Select a “Components” tab.

D:j Overview

Get an averview of the features provided by

Smart Configurator.

Videos

Introduction to Smart Configurator

Browse related videos

What's New

Check out what's new in the latest release.

®@

See all Release Notes.

Current version: V1.11.0

Product Documentation and

Smart Configurator — 0 %
File Window Help
3 = B |
% r_rfd_rl78_codeflash.scfg x | =g
o 5
I . %] =
DICIUET e e Generate Code Generate Report
~ General Information @ -

Application Code

s Y

Software Components
 T——p |
Drivers J
MCU Hardware

Jojeingiyuo) Lews

FAQ

User's Guide

APl manual

FAQ : Smart Configyrator W
Overview‘ Board | Clocls| System| ComponentsIPins| In‘[errupt|
& Console| BhiE| &~ = 0|8 —3aFys O 705 ¥ §= 08
Smart Configurator Output 0 items
MB486@0e1: File generated:src\smc gen\r | Description
Me40e0Pel: File generated:srchsmc gen\r
MR40PEPRL: File generated:src)\smc gen\r
MeBeeeRe2: Code generation is successful

v

< > < >

(4) Press the “Add component” button and open the “New Component” dialog.

Components 1L B
S| 0
type filter text
v = Startup

w [ Generic
& rbsp

R20ANO778EJ0100 Rev.1.00
Jul.31.25
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(5) Select the following components and press a “Finish” button.
- Flash Driver[Renesas Flash Driver RL78 Type 11 Code Flash]( r_rfd_rl78_t11_codeflash)
- Flash Driver[Renesas Flash Driver RL78 Type 11 Flash Common](r_rfd_rl78 t11_common)

E MNew Companent O >

Software Component Selection tlj

Select component from those available in list

Category All ~
Function |All v
Filter |

Components - Short Name Type Version ™

3 Flash Driver[Renesas Flash Driver RL78 Type11 Bank Operation] r_rfd_rI78_t11_bankoperation Generic SW 1.00

# Flash Driver[Renesas Flash Driver RL78 Type11 Code Flash] r_rfd_rI78_t11_codeflash Generic SW 1.00 I

8 Flash Driver[Renesas Flash Driver RL78 Type11 Data Flash] r_rfd_rI78_t11_dataflash Generic SW 1.00

# Flash Driver[Renesas Flash Driver RL78 Type11 Extra FSW] r_rfd_rl78_t11_extrafsw Generic SW 1.00

1 Flash Driver[Renesas Flash Driver RL78 Type11 Flash Common]  r_rfd_rI78_t11_common Generic SW 1.00 I v

Show only latest version
Description

This software component provides continuous scan mode configurations for 12-Bit A/D Converter which is performed
repeatedly for the analog inputs arbitrarily selected in ascending channel order.

Download RL78 Software Integration System modules

Configure general settings...

(6) Press a “Generate Code” button and close “Smart Configurator” after the completion of generation
for the code.

£ =
- - L:_'J =
Software component configuration e e e St
Components &b % B Configure @
£ W W
|type filter text |
~ [= Startup
~ &= Generic
@ r_bsp

~ = Middleware
~ [= Generic
@ r_rfd_rl78_t11_codeflash
@ r_rfd_rl78_t11_common

(7) Start IAR EW for Renesas RL78. And select “Project” menu [Add Project Connection], and open
the “Add Project Connection” dialog.

Project i Simulator Tools Window Help
[& AddFiles...
[e Add Group..
[#] import File List...
IAdd Project Connedtion... I

Edit Configurations...

R20ANO0778EJ0100 Rev.1.00 Page 18 of 44
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(8)Select “IAR Project Connection”, and press an “OK” button.

Add Project Connection X

Connectusing: | 1AR Project Connection |

[k ] Conce

(9) Select the ipcf file created by Smart Configurator and press an “Open” button.

° Select IAR Project Connection File bt
1+ <« RL78G2x > WorkSpace * r_rfd_rl78_codeflash v l¢] Search r_rfd_rl78_codeflash
Organize ¥ New folder ==+ @ 0
[ This pc ~ Name Date modified Type Size
B 3D Objects settings File folder
I Desktop Debug File folder
3 Documents settings 3/24/2023 11:38 AM File folder
M src 023 11:38 AM File folder
‘ Downloads
. ash 11:38 AM File folder
b Music 7 buildinfo.ipcf 12/20/2022 11:50 AM PCF File 18K8
&=| Pictures
i Videos
= Windows (€) v < 4
File name: IAR Project Connection File (*ip: ~

R20ANO0778EJ0100 Rev.1.00 Page 19 of 44
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(10) “r_rfd_rl78_common” and “r_rfd_rl78_codeflash” are added to Workspace.

Workspace
Debug

Files

=R Ir rid_rI78_codeflash - Debug

=1 Bl Renesas_SC
L5 i smc_gen
M genersl
[@ Wi r_bsp
E B r_config
B r_rfd_rl78_codeflash

B r_rfd_rl78_comman

Each folder is developed as follows.

= - r config = ] r rfd_A78_common
l— [] r bsp_configh M doc
|— D r_bsp_configinc I—E [ ] src
— [ r.rfd 78 code flash_configh 1 M include
L— [) r rfd 78 common_configh ] M rfd
— B rrfdh
The developed r_config folder | | | |_ B r rfd_complerh
|— r rfd deviceh
H=1 Bl r rfd_A78 _codeflash F— B rrfd. memmaph
(v] Wl doc I— B r rfd typesh
—] Ml src L— B r typedefsh
| 2 il include — [t) r.rfd common_apih
|_ [2) r rfd code flash_apih —— ) r_rfd_common_control_apih
I [ r rfd_code_flash_controlapih — i) r_rfd common get_apih
L— [x] r rfd_code flash userownh | | = k] r.rfd_common,userownh
| |—El (] snul:c-e _ _ _ o. souree
_ |—E| I common
I_L':'I M codeflash [&) r_rfd_common_apic
r.rfd_code flash apic | | |—FJ r rfd common_control apic
[£) r rfd_code_flash_control apic r rfd_common get apic
| I_F] B userown =] Wl userown
r rfd_code flash_userown.c [£] r_rfd_common_userown.c
[t r_rfd_78_code flash_if h — [ r_rfd A78_common ifh
— B readmetxt — [El readmetxt
The developed r_rfd_rl78_codeflash folder The developed r_rfd_ri78_common folder
R20AN0778EJ0100 Rev.1.00 Page 20 of 44
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2.2.4 In Case of e? studio(LLVM)
(1) Open the project file of “Smart Configurator” after starting e2 studio.
{5 Project Explorer < BE® Y § = O

e il-é r_rfd_rl78_codeflash [HardwareDebug]
> r! Includes

> (8 src

|i:‘$} r_rid_rl78_codeflash.scfg |

\X| r_rfd_rI78_codeflash HardwareDebug.launch
® Developer Assistance

(2) Select a “Components” tab.

i rrfd_rI78_codeflashscfg X | = 8
- : 8 &
Overview information Generate Code Generate Report

@ )

[u Overview

Get an overview of
the features
provided by Smart

Configurator.
Application Cod
2]

'
Introduction to

Smart Configurator
Browse related
videos

. What's New
G Check out what's N

new in the latest
release.

Software Compone

(3) Press the “Add component” button and open the “New Component” dialog.

Components P I W =

Bl E "

‘type filter text |

w = Startup
v = Generic
& rbsp
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(4) Select the following components and press a “Finish” button.
- Flash Driver[Renesas Flash Driver RL78 Type 11 Code Flash]( r_rfd_rl78_t01_codeflash)
- Flash Driver[Renesas Flash Driver RL78 Type 11 Flash Common](r_rfd_rl78 t01_common)

&) New Component O X

Software Component Selection H&

Select component from those available in list

Category All &
Function |All ~
Filter |

~

Components Short Name Type Version

[ 8 Flash Driver[Renesas Flash Driver RL78 Type11 Code Flash] r_rfd_rl78_t11_codeflash Generic SW 1.00

§ Flash Driver[Renesas Flash Driver RL78 Type11 Data Flash] r,rfd,rl?-S,ﬂ 1_dataflash Generic SW 1.00
IW rdd 3l cxatay Generic.S\l 100

£ Flash Driver[Renesas Flash Driver RL78 Type11 Flash Common]  r_rfd_rI78_t11_common Generic SW 1.00 I v

Show only latest version
Description

This software component provides continuous scan mode configurations for 12-Bit A/D Converter which is performed repeatedly
for the analog inputs arbitrarily selected in ascending channel order.

Download RL78 Software Integration System modules

Configure general settings...

@ < Back Net> [ Fnsh ] cancel

(5) Press a “Generate Code” button and generate the code.

-

{08 r_rfd_ri78_codeflashscfg ¢ | = 0
% (=]

Generate Code JGenerate Report

Software component configuration

Components 2y e % 5 @ Configure @

0t s
‘type filter text

v [ Startup
w = Generic
f r_bsp
w (= Middleware
w = Generic
@ rrid_rl78 t11_codeflash
r" r_rfd_rl78_t11_common

Overview|Board |Clmtks ‘System Components Pins| Intenupt|
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(6) The “r_rfd_rl78 _common” folder and the “r_rfd_rl78 codeflash” folder are added to the project tree.

I Project Explorer = __\ 7y § = O
v ‘1-_—'3- r_rfd_rl78_codeflash [HardwareDebug]
nil Includes
v (2 sic

Vv = smc_gen

demo

= general

r_bsp

L r_config

= r_pincfg

- r_rfd_rl78_codeflash

. r_rfd_rl78_common

Ty fL"IrL" T TR T

Each folder is developed as follows.

Vv (= r_config v (= r_rfd_rl78_common
lh] r_bsp_config.h & doc
lb r_bsp_config.inc v & sre
|n r_rfd_rl78_code_flash_config.h v (= include
|h r_rfd_rl78_common_config.h v (&= rfd
The developed r_config folder {h r_rfd_compiler.h

kW r_rfd_device.h

* (= r_rfd_r78_codeflash R r_rfd_ memmap.h

th r_rfd_typesh
W = sIC {h r_rfd.h
¥ [= include {h r_typedefch

{h r_rfd_common_api.h

& doc

W r_rfd_code_flash_api.h
th r_rfd_code_flash_control_apih W r_rfd_common_control_apih

th r_rfd_code_flash_userown.h W r_rfd_common_get_apih

W =
k== source (b r_rfd_common_userown.h
¥ (&= codeflash ¥ = source
.
Lel r_rfd_code_flash_api.c v (2= common

tgl r_rfd_code_flash_control_api.c £ r_rfd_common_api.c

W (= userown

(g} r_rfd_common_control_api.c

tgl r_rfd_code_flash_userown.c £ r_rfd_common_get_api.c

b r_rfd_d78_code_flash_ifh v (= userown
readme.txt Lg] r_rfd_common_userown.c
The developed r_rfd_rl78_codeflash folder th| r_rfd_r78_common_ifh
readme . txt
The developed r_rfd_rl78_common folder
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2.3 Project registration of sample program

(1) Extract “CF_sample.zip.”

The common file duplicates in the case which uses it at the same time with the sample program of

a data flash or an extra area. Extract to overwrite both as the same folder name.

(2) Register the folder of the sample program into the project of CS+, e2 studio, or IAR.

* Files included in the folder other than the compiler package used, do not need to be registered.

(3) Setting the section items

(3-1) Setting of the section items on CS+

Setting of the section Items on CS+ inputs in the “Link Options” tab. (Common in each area)

- Setting the [Section] items

Set “No” to [Layout sections automatically]. And sections come to be displayed on [Section start
address]. Press the “ |, ” button of the right-hand side which sections are displaying, and a

“Section Settings” screen is displayed.

Dewice
Output Code
List
Variables /funclions information
v Section
Layout sections automatically No

ROM to RAM mapped section ROM to RAM mapped section[2]
Verify
Message

Section start address _const, text, RLIB, SLIB, textf, constf, dat{]
Section that outputs external defined symbols to the file  Section that outputs extemal defined symbols to the file

R20AN0778EJ0100 Rev.1.00
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Add sections necessary for code flash memory reprogramming on a “Section Settings” screen.

Add to the program area : RFD_DATA_n, RFD_CMN_f, RFD_CF_f, SMP_CF _f
Add to the RAM area : RFD_DATA nR, RFD_CF_fR, SMP_CF_fR

Section Settings %
Address Section Add...
D(DSDDO COon
.ze: Modify... Additional
| RLE New Overlay... sections
— T RFD_DATA_n
1e
constf RFD_CMN_f
| data /
sdata RF D_C F_f
e SMP_CF f
RFD_DATA_n
RFD_CMN_f
RFD_CF f
SMP_CF_§ RFD_DATA_n R
(F7FO0 dataR
e - — RFD_CF_fR
RFD_DATA_nR / SMP_CF_fR
RFD_CF R
SMP_CF_fR
OFFE20 | sdaan i
sbss Export...
Cancel Heo

Note: About setting of the sampl

e project in the case of using each device, refer to the “Setting related to

changing devices” section of the “Creating a Sample Project for RFD RL78 Type 11” chapter after

“RL78 Family Renesas FlI

Be sure to return [Layo

ash Driver RL78 Type 11 User's Manual(R20UT5539)” Rev.1.00 or later.

ut sections automatically] to “Yes”, after pressing the “OK” button.

Device
Output Code
List

Section

Layout sections automatically
Automatically allocate sections
Section start address

Variables/functions information

Section that outputs external defined symbols to the file

| yestAUTO_SECTION LAYOUT) |
No
.const, text, RLIB, SLIB, textf, consti, data, sdata. init_amay RFD
Section that outputs extemal defined symbols to the file[(]

per module

ROM to RAM mapped section ROM to RAM mapped section[5]
Verify
Press the right-hand side “ |,,, ” button by [ROM to RAM mapped section], display the “Text Edit”

screen, and add the se

ction for copying to RAM from ROM.

ROM to RAM mapped

RFD_CF f=RFD_CF fR
SMP_CF_f=SMP_CF fR

Text Edit Y
section
Text: .data=.dataR
data=dataR .sdata=.sdataR
sdata=sdataR
RFD_DATA_n=RFD_DATA_nR 4// RFD_DATA n=RFD_DATA nR

RFD_CF_f=RFD_CF_fR
SMP_CF_f=SMP_CF_fR

R20ANO778EJ0100 Rev.1.00
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(3-2) Setting of the section items on e? studio(CC-RL)

On e? studio(CC-RL), sections are set on a “Section Viewer” screen.

The process which displays a “Section Viewer” screen is shown. Select the [Properties] from the
[Project] menu and open the window of the properties for a target project. And select “Linker”
[Section] from [Settings] of “C/C++ Build”. Remove a check mark from [Layout sections

automatically] (-auto_section_layout), and press the “
[Sections (-start)], and display Section Viewer.

” button positioned in the rightmost of

Q Properties for r_rfd_rl78_codeflash

type filter text Settings
v C/C++Build ~
/ Build V- &3 Common Specify execution start address (-entry)
uild Varia -
Environme! & Compiler Execution start address (-entry= <symbol>) _start
3 Assembler _ _ _
JSON Com| = Link arget the area located before the execution start symbol for optimization (-ALLOW_OPTIMIZE_ENTRY_BLOCK)
. v 8 Linker
""" v @& Input | ayout sections automatically (-auto_section_layout)
- ¥ Advanced Allocate sections per each module with automatic section layout (-split_section)
tack Analy =
Tool Chain Sections (-start)

const, text,.data,sdata,.RLIB,.SLIB, textf, consrf,RFD,DATA,n,RFD,CM B

C/C++ Generz

Project Nature

Project Refere

Refactoring H

Renesas QF

Run/Debug S¢ +
< >

@

b piimizat
e
v (22 Output
(2 Advanced

(2 Miscellaneous
(5 User

Apply and Close

Cancel

Add to the program area : RFD_DATA_n, RFD_CMN_f, RFD_CF_f, SMP_CF _f
Add to the RAM area : RFD_DATA_nR, RFD_CF_fR, SMP_CF_fR

L X
Section Viewer
Address Section Name
| 0x00005000 .const Additional
dtext .
sections
data
sdata RFD_DATA_n
.RLIB Add Section
SLIB New Overlay RFD—CMN—f
textf i /
consif Remove Section RFD_C F_f
RFD_DATA_n p SMP CF f
RFD.CMNF | 4— || Move Down - =
RFD_CEf Import...
SMP_CF_f
DXD00FSFOD TataR Expart. RFD_DATA nR
b Default
RFD_DATA_nR +— |RFD.CF R
RFD_CFR &
SMP.CF TR SMP_CF_fR
O0x000FFE20 .sdataR
sbss
OK | | Cancel

Note: About setting of the sample project in the case of using each device, refer to the “Setting related to
changing devices” section of the “Creating a Sample Project for RFD RL78 Type 11” chapter after
“RL78 Family Renesas Flash Driver RL78 Type 11 User's Manual(R20UT5539)” Rev.1.00 or later.
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Be sure to put a check mark to [Layout sections automatically (-auto_section_layout)], after
pressing the “OK” button.

Specify execution start address (-entry)

Execution start address (-entry=<symbol>) _start

Target the area located before the execution start symbol for optimization (-ALLOW_OPTIMIZE_ENTRY_BLOCK)

layout sections automatically (-auto_section layout):
D Allocate sections per each module with automatic section layout (-split_section)

.const, text,.data,sdata, RLIB,.SLIB, textf,.constf,RFD_DATA_n,RFD_Ch| | ..

Sections (-start)

No

Select “C/C++ Build” [Setting] - “Linker” [Section], display the “ROM to RAM mapped section (-
rom)” screen, and add the section for copying to RAM from ROM.

= ROM to RAM mapped
ROM to RAM mapped section (-rom) section
.data=.dataR .data=.dataR
sdata=.sdataR _
RFD_DATA_n=RFD_DATA_nR je— -sdata=.sdataR
RFD_CF_f=RFD_CF_fR RFD_DATA _n=RFD_DATA nR
SMP_CF_f=SMP_CF_fR
RFD_CF_f=RFD_CF_fR
SMP_CF_f=SMP_CF_fR

R20ANO0778EJ0100 Rev.1.00 Page 27 of 44
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(3-3) Setting of the section items on IAR EW for Renesas RL78

On IAR Embedded Workbench, Linker configuration file (*. icf) describes link setting executed by
building. Select “Options” by the click right mouse button of project with tree. Select [Linker] by
“Category” in the displayed window, And put a check mark to “Override default” of the [Config]
tab. Select Linker configuration file (*. icf) in the “Open” window of “ [ ||| ” button. Select the
“sample_linker_file_(area name).icf” file prepared for RFD RL78 Type 11. Linker configuration file
(*. icf) for every reprogramming area is as follows.

- For code flash memory reprogramming : sample_linker_file_CF.icf
RL78/L23:(\CF_sample\RL78_L23\IAR\)

Options for node “r_rfd_rI78_codeflash” X

Categony: Factory Settings

General Options
Static Analysis

C/C++ Compiler
Assembler #define Diagnostics Checksum Encodings Extra Options

Output Converter Config  Library  Input Optimizations  Advanced  Output  List

Custom Build Linker configuration file
Build Actions

[ Override default

Debugger C¥WorkSpace¥r_rfd_rl78_codeflash¥src¥CF_sample¥RL78_L23¥IAf D

COM Port
P

© Open X

1T « CF_sample » RL78.123 > IAR v O IARD &8 2 o

BE~  #HLWIALS- =~ 1 O
& FFaxzk il =4} z
= e75y m sample_linker_file CFicf | 2024/12/18 1139 CF 774
B o7
D -7
‘= Windows (C)

i)
[

< >

TPAIVE(N): - lcfFiles (*icf)

T

* On the case used at the same time with data flash area or extra area, it is necessary to modify
the icf file suitable for the sample program for the area used.

Note: About setting of the sample project in the case of using each device, refer to the “Setting related to
changing devices” section of the “Creating a Sample Project for RFD RL78 Type 11” chapter after
“RL78 Family Renesas Flash Driver RL78 Type 11 User's Manual(R20UT5539)” Rev.1.00 or later.
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Set the items of [General Options] - [Target] tab in the “Options” screen. Select the target device for
[Device] and “Far” for [Code model].

Options for node "r_rfd_rI78_codeflash” X
Category:
General Options
Static Analysis
C/C++ Compiler _ ) i .
Assembler Library Options 1 Library Options 2 Stack/Heap
Output Converter Target Output Library Configuration
Custom Buid Device Floating-point
Build Actions . ' "
S f double”:
Linker RL78 - R7F100LPL B 1ze ot type double
Debugger ® 32 hits
COM Port Code model O 64 bits
El
Far = Calling convention
E2
E20 [ Use far runtime library calls Default v
E2 Lite / E2 On-board
EZ-CUBE Data model
FAA
EZ-CUBE2 Near .
Simulator Enable FAA
TK
Near constant location
[ Override default addresses
Mirror ROM 0 v OxF3000 OxF7EFF
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(3-3-1) Stack setting

The initial value of the stack size of IAR Embedded Workbench for RL78 is 128 bytes. When the
stack used by a user program and RFD RL78 Type11 exceeds this size, it is necessary to modify
use stack size.

The code flash reprogramming obtains the buffer for 0x40(64 bytes) data to a stack. Therefore,

the stack size about 0x140(64+256)bytes is necessary.

<<The example of a stack setting>>

Options for node "r_rfd_rl78_codeflash"

Category:

Static Analysis

CfC++ Compiler
Assembler
Qutput Converter
Custom Build
Build Actions
Linker
Debugger

COM Port

El

E2

E20

E2 Lite /E2 On-board

EZ-CUBE

EZ-CUBE2

Simulator

TR

Target
Library Options 1

I [] Override default I

Output Library Configuraticn
Library Options 2 Stack/Heap

Heap size (bytes)

Stack size [bytes):

Huge: 128
o
Far:
4096
Mear:
256
Cancel

< &

Options for node "r_rfd_rl78_codeflash"

Category:

Static Analysis

CfC++ Compiler
Assembler
Qutput Converter
Custom Build
Build Actions
Linker
Debugger

COM Port

El

E2

E20

E2 Lite /E2 On-board

EZ-CUBE

EZ-CUBE2

Simulator

TR

Target
Library Options 1

I [~] Override default I

Output Library Configuration
Library Options 2 Stack/Heap

Heap size (bytes)

Stack size (bytes):

Huge: 0x140
o
Far:
Near:
256
Cancel
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(3-4) Setting of the section items on e? studio(LLVM)

On e? studio (LLVM), Linker script (*. Id) describes link setting executed by building. Select the
[Property] in a project, and open a Properties window. Input the linker script directory path in the
window displayed by selection of “C/C++” build [Setting] - “Linker” [Source].

That linker script path to add is shown below.

${workspace_loc:/${ProjName}/src/CF_sample/RL78_L23/LLVM/sample_linker_file_CF.Id}

Q Properties for r_rfd_rl78_codeflash O *
1
type filter text Settings L= 4 > &
Resource i A
Builders
w C/C++ Build Configuration: HardwareDebug [ Active ] v |Manage Configurations...
Build Variables
Environment
JSON Compilation Datat %5 Tool Settings| %3 Toolchain| ¥ Device| & Build Steps Build Artifact | |si4 Binary Parsers| € Error Parsers
e 5 cpu Entry point: |-W1,-e_PowerON_Reset
S &8 Optimization s e —
Tool Chain Editor T\ pr Linker script &0 §
C/C++ General gt ek
Project Natures _If Wamnings
Project References “o SMS Assembler
Renesas QF '{' Library Generator
Run/Debug Settings & Compiler
%3 Assembler
v 8 Linker
™ Source v
< > -

* It is an example of the include path in the case which extracted CF_sample.zip directly under
the src folder.

Note: About setting of the sample project in the case of using each device, refer to the “Setting related to
changing devices” section of the “Creating a Sample Project for RFD RL78 Type 11” chapter after
“RL78 Family Renesas Flash Driver RL78 Type 11 User's Manual(R20UT5539)” Rev.1.00 or later.
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(4) Include Path Settings
(4-1) Setting of the include path on CS+

Setting of the include path on CS+ inputs path in “Common Options” tab.

- Add the Include directory path in the “ Path Edit” window displayed by selection of [Frequently

Used Options(for Compile)] - [Additional include paths].

In the phase where code generation was performed by (5) of “2.2.1 In Case of CS+”, the include
path of files other than the sample program is registered. For a reason, it needs to register the

include path of the sample program.

Those include path to add is shown below.

src\CF_sample\RL78_L23\config
src\CF_sample\RL78_L23

src\CF_sample\commonl\include

\

Path Edit
Path(One path per one line): [£]

src¥CF_sample¥RL78_L23¥config
src¥CF_sample¥RL78_L23
src¥CF_sample¥commoni#include

src¥sme_gen¥r_fd_d78_common¥src¥include
src¥sme_gen¥r_fd_d78_common
src¥sme_gen¥r_fd_n78_codeflash¥src¥include
src¥sme_gen¥r_ifd_78_codeflash

Browse...

* It is an example of the include path in the case which extracted CF_sample.zip directly under the

src folder.
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(4-2) Setting of the include path on e? studio(CC-RL)

Those include path to add is shown below.

${workspace_loc:/${ProjName}/src/CF_sample/RL78_L23/config}
${workspace_loc:/${ProjName}/src/CF_sample/RL78_L23}

${workspace_loc:/${ProjName}/src/CF_sample/common/include}

\

Setting of the include path on e? studio(CC-RL) inputs path in “Properties” window.

- Input the Include directory path in the window displayed by selection of “C/C++” build [Setting] -
“Compiler” [Source].

Q Properties for r_rfd_rl78_codeflash

‘ type filter text

Resource
Builders

~ C/C++ Build

Build Variables

Environment

JSON Compilation Da

Logging

Settings

Stack Analysis

Tool Chain Editor
C/C++ General
Project Natures
Project References
Refactoring History

@

v

O
Settings P
& Common Include file direcsories (-1) LEE ER= AR
~ 3 Compiler
B Sjurce “${workspace loc;/$ProjName}/src/sme_gen/r_bsp}” ~
":“ “${workspace_loc:/${PkojName}/src/smc_gen/r_rfd_rI78_common}”
= Language “${workspace_loc;/${ProjName}/src/smc_gen/r_rfd_rl78_commonysrc/include}”
(2 Object “${workspace_loc;/${ProjName}/src/smc_gen/r_rfd_rl78_common/src/include/rfd})”
§Optimization "${workspace_loc:/${ProjNagae}/src/smc_gen/r_rfd_rl78_codeflash}”
(& Output Code i N PRRSEe - ot . i asaaetiasinia c/include}”
E Miscellaneous gwortspace_:oc:}’::grojmame%ﬁsrcig_samp:e;gt;g_tgi;’conﬁg}
1 MISRA C Rule Check workspace_loc;/${ProjName}/src/CF_sample |
%‘3 u ule Lhec ${workspace_loc/${ProjName}/src/CF_sample/common/include}
(22 User v
~ 3 Assembler :
- ;\j Source Include files at head of compiling units (-preinclude) |
32 Language
(2 Object
-
Apply and Close Cancel

* It is an example of the include path in the case which extracted CF_sample.zip directly under the
src folder.

R20ANO778EJ0100 Rev.1.00

Jul.31.25

RENESAS

Page 33 of 44




RL78 Family Renesas Flash Driver RL78 Type 11 SC version (Code Flash)

(4-3) Setting of the include path on IAR EW for Renesas RL78

Setting of the include path on IAR Embedded Workbench selects “C/C++ Compiler” of “Category”,
and inputs path in “Preprocessor” tab.

- Input the Include directory path in the “Edit include Directories” window displayed by selection of
[Additional include directories: (one per line)].

Those include path to add is shown below.

$PROJ_DIRS$\src\CF_sample\RL78_L23\config
$PROJ_DIR$\src\CF_sample\RL78_L23
$PROJ_DIRS$\src\CF_sample\common\include

\

Category Factory Settings
General Options ] Multi-file Compilation
Static Analysis Digcard Unused Publics
Assembler Language 1 Optimizations Qutput List
Output Converter Preprocessor Encodings Extra Options
Custom Build
Build Actions
Linker
Debugger )
$PROJ_DIR$¥src¥sme_gen¥r_rfd_rlY8_common¥src¥include ~
COM Port common¥src¥include¥rfd
E1 $PROJ_DIR$¥src¥CF_sample¥RL78_L23¥%config
E2 $PROJ_DIRS$¥src¥CF_sample¥RL78_L23
E20 $PROJ_DIR$¥src¥CF_sample¥common¥include v
E3 1l #a /B3 Min_kh A

* It is an example of the include path in the case which extracted CF_sample.zip directly under the
src folder.
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(4-4) Setting of the include path on e? studio(LLVM)
Setting of the include path on e? studio(LLVM) inputs path in “Properties” window.
- Input the Include directory path in the window displayed by selection of “C/C++” build [Setting] -
“Compiler” [Includes].

Those include path to add is shown below.

${workspace_loc:/${ProjName}/src/CF_sample/RL78_L23/config}
${workspace_loc:/${ProjName}/src/CF_sample/RL78_L23}

${workspace_loc:/${ProjName}/src/CF_sample/common/include}

\

&) 7017 1: r_rfd_n78_codeflash O X
[2405 25 | o= Gv §
Y- —_— = . T e = =
v C/C+ PILE & v-JLEE | @ Toolchain| ) Device | & FILF- AT T FILRERRE® | lap N1 FY—-N-5—| @ I5— 8- 2
chi':;ogp'?g?;[)atat & cpu Include file directories (-I) & w ¥
Y LFTA Y TR ) Optimizati
Lz 4 Dep[]l:mza fon "${workspace loc,/${ProjNamel/src/smc_gen/r bsp}”
OEvs L;; _g “${workspace_loc;/${ProjName}/src/smc_gen/t config}”
= L:‘ Wamings “${workspace_loc/${ProjName}/src/smc_gen/general}”
i - &5 SMS Assembler “${workspace_loc/${ProjName}/src/smc_gen}”
CEs B3 Library Generator “${workspace_loc;/${ProjName}/src/smc_gen/r_pincfg}”
C/C++ —fi ~ B Compiler {workspace_loc:/${ProjName}/src/smc_gen/r_rfd_rI78_common/src/include}”
Renesas QE 2 Source “${workspace_loc;/${ProjName}/src/smc_gen/r_rfd_rI78_codeflash}”
FL5— Eg Includes “${workspace_loc;/${ProjName}/src/sme_gen/r_rfd_rI78_codeflash/src/include}”
FOUTIR- F—F— h": “${workspace_loc;/${ProjName}/src/sme_gen/r_rfd_rI78_common/sre/include/rfd}"
v B3 Assembler . ; - .
FOuToREE . = wegkspace locy/${ProjNamel/src/smc_gen/r rfd r178 common)
'D"U',V'J‘;{;%E &5 Source S{workspace_loc:/${ProjName}/src/CF_sample/RL78_L23/config}
. e . (2 Includes ${workspace_loc;/${ProjName}/src/CF_sample/RL78_L23}
RT/TIVIRE ~ 83 Linker ${w0rl2EacE_Ioc_:f$(ProjName]fsrc,r’CF_samele,’commonfinglude}
é? Source
4 Archi
< R (2 Archives v
@ EALTELS vl

* It is an example of the include path in the case which extracted CF_sample.zip directly under the
src folder.
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(5) Device Item Settings

(5-1) Setting of the device Items on CS+

Refer to the chapter of “Device Item Settings” of Renesas Flash Driver RL78 Type 11 user’s

manual (R20UT5539).

(5-2) Setting of the device Items on e? studio(CC-RL)

Refer to the chapter of “Device Item Settings” of Renesas Flash Driver RL78 Type 11 user’s

manual (R20UT5539).

(5-3) Setting of the device ltems on IAR EW for Renesas RL78

Build including vecttbl.c prepared as a sample program. A user option byte’s value is set to
0x6EFFES8, and an on-chip debugging option byte’s value is set to 0x85.

When the code is generated by Smart Configurator, vecttbl.c is generated to a

“smc_gen\r_bsp\mcu\rl78_123\” folder. And because vecttbl.c duplicates, it is necessary to repeal
this file.

Right-click a mouse by “Renesas_SC\smc_gen\r_bsp\mcu\rl78_123\vecttbl.c” in the [project] on a
tree. And select an “option” and set a “check” to [Exclude from build] in the displayed screen. And

vecttbl.c is excluded from build target.

=) B8 Renesas_SC
- M smc_gen
[ B demo
M general
] W r_bsp
B board
[ M doc
= o mcu
= W all
L= Win78_123

[f] M register_access
mecu_clocks.c
I R mecu_clocks h

— [z nfo
el [vecthl.c P——
— [l platform i =

Opticns for node "vecttbl.c”

£ xelude from buld
Category:

Static Analysis
C/C++ Compiler
Custom Build

D-STAT Static Analysiz

Select G-5TAT Chacks .

Impart Settings

Export Settines
Enable paralel analysis: 2 processes
Ensble module timecut 500 | seconds
Ensble false-positives analysis

Limit meszsges per check and file: 100 MmesssEes

There iz no O-STAT license available for this product version

Cancel

(5-4) Setting of the device Items on e? studio(LLVM)

Build including vects.c prepared as a sample program. A user option byte’s value is set to
Ox6EFFES8, and an on-chip debugging option byte’s value is set to 0x85.

When the code is generated by Smart Configurator, r_cg_vect table.c is generated to a
“src\general\” folder. And because r_cg_vect_table.c and vects.c duplicate the settings, it is

necessary to repeal this file.

Right-click a mouse by “src\general\r_cg_vect_table.c” in the [project] on a Project Explorer. And
select [Resource Configuration] - [Exclude from build...] and use it to exclude r_cg_vect table.c

from build target.
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(6) Execute the sample program from a main function.

Describe the sample_codeflash_main function included in r_flash_sample_codeflash_rl7812x.c
like the “main function” for the project. And build, download and execute it.

* The header file which described the prototype declaration for sample_codeflash_main function.
Include prepared “r_flash_sample_codeflash_rl7812x.h.”
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2.4 The Check of Operation for Sample Program

The block 14 (0x00007000) of a code flash area is erased. And 16 Words(64 bytes) of data is programmed
from the top of the block 14. Confirm this operation by the following methods.

2.41 In Case of CS+

(1) Select [Debug]menu - [Download] and start debugging.

(2) After selecting [View]menu - [Memory], select “Memory1”, “Memory2”, “Memory3”, or “Memory4”,
and display a memory window.

(3) Set “0x00007000” to the address of a memory window, and display the block 14 of a code flash
area.

Memoryl A
’E_‘@ MNotation ~ | Size Motation ~ | Enceding~ | View =

[ Move when Stop || 300007000 | Mowe

(4) Select [Debuglmenu - [Go] and the program is executed. Check that the value of “0x00007000-
0x0000703F” displayed on the memory window has changed after stopping the program.

Memory1 [
' @ MNotation ~ | Size Motation ~ | Enceding~ | View -
[ Move when Stop | 00007000 Move
+0 +1 +2 +3 +4 +5 +E€ +7 +2 +5 +a +b +c +d +e +£ RSCII A
07000 | FF FF FF FF |FF FF FF EF |FEF FF FF FF |FE FE FF EF 22292222222222772
07010 FF FF FF FF|FF FF FF FF|FF FF FF FF (FF FF FF FF TRITITRVIVIITYLY
o FF FF FF FF|FF FF FF FF |FF FF FF FF |FF FF FF FF 2277227722772277
FF FF FF FF|FF FF FF FF|FF FF FF FF (FF FF FF FF TRITITRVIVIITYLY
¥E IE PL CP|ET I PL CP|ET IE PL CP|EE IE IE BT 2277227722772277
FF FF FF FF|FF FF FF FF|FF FF FF FF (FF FF FF FF TRITITRVIVIITYLY
FF FF FF FF|FF FF FF FF |FF FF FF FF |FF FF FF FF 2277227722772277
FF FF FF FF|FF FF FF FF|FF FF FF FF (FF FF FF FF TRITITRVIVIITYLY
FF FF FF FF|FF FF FF FF |FF FF FF FF |FF FF FF FF 2277227722772277
FF FF FF FF|FF FF FF FF|FF FF FF FF (FF FF FF FF TRITITRVIVIITYLY
FF FF FF FF|FF FF FF FF |FF FF FF FF |FF FF FF FF 2277227722772277
FF FF FF FF|FF FF FF FF|FF FF FF FF (FF FF FF FF TRITITRVIVIITYLY
FF FF FF FF|FF FF FF FF |FF FF FF FF |FF FF FF FF 2277227722772277
FF FF FF FF|FF FF FF FF|FF FF FF FF (FF FF FF FF TRITITRVIVIITYLY
FF FF FF FF|FF FF FF FF |FF FF FF FF |FF FF FF FF 2277227722772277
FF FF FF FF|FF FF FF FF|FF FF FF FF (FF FF FF FF TRITITRVIVIITYLY
FF FF _FF FFIFF FF FF FFIFF FF FF FFIFF FF FE FE 333933333953333% ¥
>
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2.4.2 In Case of e? studio(CC-RL)

(1) Select [Run]jmenu - [Debug] and start debugging.

(2) Select [Window]menu - [Show View] - [Memory] and display Memory view.

(3) Press “ &= ” button and display the Monitor Memory window.

i Memory X

(4) Input “0x00007000” into the address to monitor, and press the OK button. The block 14 of a code
flash area is displayed on the memory view.

ﬁ Monitor Memory

Enter address or expression to monitor:

X

W

® [ o ]

Cancel

(5) After the program is executed, check that the value of “Ox00007000-0x0000703F” displayed on the
memory window is changing.

g $ 0o BS) % ¢ o
Monitors * X% 5= New Renderings...|
& 0x00007000 Address 0.3 . s & -
0000000000007000 FFFFFFFF FFFFFFFF FFFFFFFF
0000000000007010 | FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
0000000000007020 | FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
0000000000007030 | FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
0000000000007040  FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
0000000000007050  FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
0000000000007060  FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
0000000000007070  FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
0000000000007080  FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
0000000000007090  FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
00000000000070A0  FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
00000000000070B0  FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
00000000000070C0  FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
00000000000070D0  FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
00000000000070EQ  FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
00000000000070F0  FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
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2.4.3 In Case of IAR EW for Renesas RL78

(1) Select [Project] menu - [Download and Debug] and start debugging.

(2) After select [View]menu - [Memory], select either from “Memory 1” to “Memory 4”, and the memory
window is displayed.

(3) Set “0x00007000” to the address of the memory window. And the block 14 of code flash area is
displayed.

Memory 1 X

Goto |0auuuuruuu | Memory - | = | |

(4) After the program is executed, check that the value of “Ox00007000-0x0000703F” displayed on the
memory window is changing.

Memory 1 X
Goto | 000007000 Memory - | |» 4L | amh
0=00007000 |£f ff £f £f ff £f £f £f £f ff £f £f £f £f ££ £€) .. ... ... .. ... .. ~
O=00007010 J£f ££ £f £f ££ £f £f £f £f £f £f £f ££ £f ££ ££) ................
O=x00007020 J£f £ £f £f ff £f £f £f £f ££ £f £f £f £f ££ ££) ... ... ... ... ..
0=00007030 \£f ff ff £f ff £ff £f ff £f £f ff £f ff £f ££f ££6) .. ... ... .. ... ..
0x00007040 "£f ff ff £f ff ff ff f£f ff £f ff £f £f £f £f £ ... ... ... ......
O=x00007050 £f ££ £f £f £f £f £f £f £f £f £f £f ff £f £f ff
O=00007060 f£f f££ £f £f ff £f £f £f £f ££f £f £f ff £f ££ ££ .. ... .. ... ... ..
O=00007070 f£f ff £f £f ff £f £f £f £f £f £f £f ff £f ££ £€ .. ... .. .. .. ... ..
0=00007080 £f £f £f £f ff £f £f £f £f £f £f £f £f £f ££ ££ . ............. ..
O=x00007090 f£f £ £f £f ff £f £f £f £f ££ £f £f £f £f ££ ££ ... ... ... ..... ..
O=000070a0 f£f f££ £f £f ff £f £f £f £f £f £f £f ff £f ££ £€ ... ... ... .. ... ..
O=000070b0 f£f ff £f £f £f £f £f £f £f ff £f ££ ££ ££ £f £€ ... .. ... ... ... ..
O=000070ch £f ££ £f £f f£ £f £f £f £f ££ £f £f ££f £f ££ ££ ... ... ........ ..
O=x000070d0 £f ££ £f £f f£ £f £f £f £f ££ £f £f £f £f ££ £€ .. ... ... ..... ..
0=000070=0 f£f ££ £f £f ff £f £f £f £f £f £f £f £f £f ££ £€ ... ... ... ..... ..
Ox000070£0 f£f ff £f £f £f ff £f £f £f ff £f ££f ££ ££f £f £€  ..... ... ... ... .. v
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2.4.4 In Case of e? studio(LLVM)

(1) Select [Runjmenu - [Debug] and start debugging.

(2) Select [Window]menu - [Show View] - [Memory] and display Memory view.

(3) Press “ &= ” button and display the Monitor Memory window.

i Memory X

(4) Input “0x00007000” into t