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Thank you for using the RL78 Family EEPROM Emulation Library Pack02 Package Ver.2.00.
This document contains precautionary and other notes regarding use of the EEPROM Emulation Library

Pack02 Package Ver.2.00. Please read this document before using the library.
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RL78 Family
EEPROM Emulation Library Pack02 Package Ver.2.00

Release Note

Chapter 1  Target Product

The following shows the target product for this release note.

Product Name Ver. Installer Name Ver.
RL78 Family EEPROM Emulation Library Pack02 | V1.01
for the CA78KOR Compiler RENESAS_RL78_EEL-FDL_T02_PACKO02 V2.00
RL78 Family EEPROM Emulation Library Pack02 | V1.01 _2V00.exe '
for the CC-RL Compiler
)
Chapter 2  User’'s Manual
The following user’'s manual covers this version of the library:
Compiler Used Title of User's Manual Document Number
CA78KOR C il RL78 Family EEPROM Emulation Lib Pack02 User's M I
ompiler amily mulation Library Pacl ser's Manua RO1USO06SEJ0101
for RL78 Family Japanese Release
CC-RL Compiler RL78 Family EEPROM Emulation Library Pack02 User's Manual RO1US0068EJ0101
for RL78 Family Japanese Release
RL78 Family EEPROM Emulation Library Pack02 Differences between
R20UT3486EJ0100
the CA78KOR compiler version and the CC-RL compiler version
R20UT2645EJ0102 Rev.1.02 Page 2 of 21
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Chapter 3

Revisions

The following shows the items upgraded in the new version.

No. Pa\(/:kage Target Library Contents
er.
E;ﬁa't:iz;mgbfipigxoz There are no changes in the library from the previous Zip version
for CA78KOR y (JP_R_EEL_RL78_P02_V1.01_B_E).
E;ﬁalt:i?);nlll_)i/bfipi(a)clz\l/l(OZ There are no changes in the library from the previous Zip version
for CC-RL y (JP_R_EEL_RL78_P02_V1.01_CCRL_B_E).
RL78 Family EEPROM
1 V2.00 Emulation Library Pack02 | There are no changes in the descriptions of the User's Manual

for CA78K0OR
User’'s Manual

(RO1USO068EJ0101).

RL78 Family EEPROM
Emulation Library Pack02
for CC-RL

There are no changes in the descriptions of the User's Manual

(RO1USO068EJ0101).
There are no changes in the descriptions of differences between the

User’'s Manual CA78KOR compiler version and the CC-RL compiler version
(R20UT3486EJ0100).
Chapter4  Supported Tools
Use the following tool version when using tools in combination with this library:
Target Library Tool Used Version

EEPROM Emulation Library
Pack02 for CA78KOR

Integrated development environment CubeSuite+

V1.00.00 or later

Integrated development environment CS+

V3.00.00 or later

EEPROM Emulation Library
Pack02 for CC-RL

Integrated development environment CS+

V3.01.00 or later

R20UT2645EJ0102 Rev.1.02
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Chapter 5 Installation

This chapter describes how to install and uninstall the EEPROM Emulation Library Pack02 package V2.00.

51 Installation

Install the EEPROM Emulation Library Pack02 by using the following procedure:

(1) Start Windows.

(2) Decompress the file that contains the EEPROM Emulation Library Pack02 package and run the installer.
(3) Select “Asia/Oceania — English” from the drop-down list.

(

4) Click on the “OK” button to proceed installation according to the instructions of the installer.

P =

Please select your region. =

Renesas does not offer suppart nor will
take any potential responsibility or liability
for software based on a false selection.

I.ﬁ.siaj'l]ceania - English -

QK Cancel

52 Uninstallation

Uninstall the EEPROM Emulation Library Pack02 by using the following procedure:

(1) Start Windows.
(2) Delete the folder that contains the EEPROM Emulation Library Pack02 files.
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Dec 16, 2016 RENESAS



RL78 Family

EEPROM Emulation Library Pack02 Package Ver.2.00

Release Note

5.3  File Organization

The file organization after this library is installed is shown below.

Installation folder
r20ut2465e jxxxx_r 1 78. pdf
support. txt
CA78KOR_110 or CCRL_100
— doc
r—- r01us0068e jxxxx_r | 78. pdf
— r20ut3486ejxxxx_r78. pdf

— eel. lib

— fdl. lib

— eel.h

— eel.inc

— eel_types.h
— eel_types. inc
— fdl.h

— fdl. inc

— fdl_types.h

— Sample

I— asm

[ eel_descriptor. inc

| eel_descriptor. asm

I eel_sample_linker_file.dr

| fdl_descriptor. inc

— fdl_descriptor.asm

— C
| eel_descriptor.h
| eel_descriptor.c
| — eel_user_types.h
| eel_sample_linker_file.dr
| fdl_descriptor.h
| — fdl_descriptor.c

| — r_eel_sample_c.c

— r_eel_sample_c. dr

: Release Note (this document)

© Support information file for EEL

- User’ s Manual

. Difference

: EEPROM emulation library (EEL)
: Data flash
: EEL header
: EEL header
: EEL header
: EEL header
: FDL header
: FDL header
: FDL header

: EEL descriptor header file
: EEL descriptor source file
: EEL descriptor source file
: FDL descriptor header file

: FDL descriptor source file

: EEL descriptor header file

: EEL descriptor source file

: EEL user-defined header file
: EEL sample directive file
: FDL descriptor header file
: FDL descriptor source file
: EEL sample program file (CA78KOR version only)

: EEL sample Link directive file (CA78KOR version only)

document (CC-RL version only)

l'ibrary (FDL)

file for G program

file for assembler

file that specifies definitions for G program
file that specifies definitions for assembler
file for G program

file for assembler

file that specifies definitions for G program

(CA78KOR version only)

(CA78KOR version only)

Notes: 1. x indicates the omitted numerals in version or revision numbers.

2. If you wish to use the sample program for CA78KO0R, include both the program file (*.c) and the link directive

file (*.dr).

For the installer for CC-RL, the link directive file (*.dr) [setting file for link information] is not included.

Set link information while the CC-RL compiler is in use on the Link Options tabbed page in the CS+ window.

R20UT2645EJ0102 Rev.1.02
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Chapter6 How To Build a Program

This chapter describes how to build a program using the EEPROM Emulation Library Pack02.

6.1 Software to be Used

Below are the system requirements for building programs using the EEPROM Emulation Library Pack02.
e For CA78KOR compiler : Integrated development environment CubeSuite+ V1.00.00 or later or integrated
development environment CS+ V3.00.00 or later

e For CC-RL compiler : integrated development environment CS+ V3.01.00 or later

6.2  Building Using CS+ (Formerly CubeSuite+)

This section describes how to include the EEPROM Emulation Library Pack02 in a user-created program and build the

user program by using CS+.

6.2.1 Building a C Program

(1) Creating a project and specifying the source files

Create a project by using CS+. In the Project Tree window displayed on the left, right-click the File node, click Add,
and then click Add File. The Add Existing File dialog box is displayed (as shown in Figure 6-1).

Click the Files of type drop-down list, select C source file (*.c), and then register the user-created program file
(r_eel_sample_c.c for the sample file of source code) and the descriptor files for the EEPROM emulation library

and data flash library (eel_descriptor.c and fdl_descriptor.c) as the source files.

Figure 6-1. Specifying the Source Files

1 ) Add » m 1 addFie...
-._-_— | Add P [=m (=
@3 Add Existing File =<5
[
@@v| » Sample » C v|¢'v,|| Search C o
Organize ~ MNew folder - [ ':@'
) B || eel_descriptor.c
N_Libraries || fdl_descriptor.c
j Documents || r_eel_sample_c.c
rf- Music
=/ Pictures
E Videos
18 Computer i
£, Local Disk (C:)
‘Ei_d Metwork
- 2
o 4
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(2) Specifying the include file

In the CS+ Project Tree window, right-click the File node, click Add, and then click Add File.

The Add Existing File dialog box is displayed (as shown in Figure 6-2).

Click the Files of type drop-down list, select Header file (*.h;*.inc), and then register the header files and
descriptor header files for the EEPROM emulation library and data flash library (eel.h, eel_types.h, fdl.h,
fdl_types.h, eel_descriptor.h, fdl_descriptor.h, and eel_user_types.h).

Figure 6-2. Specifying the Include Files

1 rm 1 AddFile...
il
] o
73 A
‘“"ff""“”g File =5 | dd Mew Category
G )=[) « camror.y b + [ 4| [ Search incrizs 2]
Organize * New folder 5 v O @
4l Libraries
3 Decumnents
,J’. Music
(=] Pictures
B Videos @
7 Computer - |‘1| | Search tncri/8 jel |
& . : _
i Local Disk [C:) 53|-| 0@ .@.
&i Metwork
4 Open |v Cancel
18 Computer
£, Local Disk (C)
G B
‘M Network
7 Open |v Cancel

(3) Specifying the library file

In the CS+ Project Tree window, right-click the File node, click Add, and then click Add File. The Add Existing File
dialog box is displayed (as shown in Figure 6-3).

Click the Files of type drop-down list, select Library file (*.lib), and then register the EEPROM emulation library and
data flash library files (eel.lib and fdl.lib).

R20UT2645EJ0102 Rev.1.02 Page 7 of 21
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Figure 6-3. Specifying the Library Files

|

1 Add » m 1 addFile...
|
L2k I | T T T e
Add Existing File (3]
@uv| | « CATSKOR... » lib ~ [ 49 |[ search ibriza ol |
Organize = MNew folder BE x| O '@
a | eellib
4 Libraries [ fdllib 3
3 Documents
J‘r Music Tl
l=| Pictures
B videos
1% Computer
£, Local Disk (C:)
‘"ﬂ Netwerk M
File name: ~+ M| Library file(*.lib) -
Com o o= |4

(4) Specifying the link directive file

In the CS+ Project Tree window, right-click the File node, click Add, and then click Add File. The Add Existing File

dialog box is displayed (as shown in Figure 6-4).

Click the Files of type drop-down list, select Link Directive File (*.dr;*.dir), and then register the link directive file

that has the same name as the user-created program (r_eel_sample_c.dr for the sample file of source code V%),

Figure 6-4. Specifying the Link Directive File

1'335.

|

hm _1

&dd File...

] fod Mew e, ..

Add Existing File

(B

B

Organize =

4 Libraries
3 Documents
J‘. Music
=/ Pictures

E Videos

1% Computer
£, Local Disk (C:)

&\j Metwork

-
@uv‘ , % Sample » C

New folder

v|¢¢|| Search C o

BE -

o @

-

| r_eel_sample_c.dr

m,

File name:

Note: The sample directive file that comes with the library may require editing or modification before use.
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(5) Building

On the CS+ Build menu, click Build Project to build the project.

6.2.2

Building an Assembly Language Program

(1) Creating a project and specifying the source files

Create a project by using CS+. In the Project Tree window displayed on the left, right-click the File node, click Add,

and then click Add File. The Add Existing File dialog box is displayed (as shown in Figure 6-5).

Click the Files of type drop-down list, select Assemble file (*.asm), and then register the user-created program file

and the descriptor files for the EEPROM emulation library and data flash library (eel_descriptor.asm and

fdl_descriptor.asm) as the source files.

Figure 6-5. Specifying the Assemble Files

1 k m 1 addFile...
|
BT
| | i
79 i
A‘“’F_E‘"“'"g s B pdd Bew Category
@uv| « User » asm ~ [ %2 |[ search asm 2|
Organize MNew folder g |- [ "9‘
Bl Desktop -
4 Downloads L XRxK.asm 3 @
2] Recent Places ple » asm - |#7| ‘ Search asm L0 |
o ew folder g > OO '@'
a Libraries
3 Decumnents = B || eel_descriptor.asm
J“- Music | |fdl_descriptor.asm 6
[=| Pictures i
B videos
18 Computer E
File name: + M| Assemble file (*.asm) -
Y

(2) Specifying the include file

In the CS+ Project Tree window, right-click the File node, click Add, and then click Add File.

File name:

~ W Assemble file (*.asm) -
vl I

The Add Existing File dialog box is displayed (as shown in Figure 6-6).

Click the Files of type drop-down list, select Header file (*.h;*.inc), and then register include files and the descriptor

include files for the EEPROM emulation library and data flash library (eel.inc, eel_types.inc, fdl.inc,

eel_descriptor.inc, fdl_descriptor.inc).
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Figure 6-6. Specifying the Include Files

r Add
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|

P
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File name:
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Y o
==
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)
(]
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3
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2
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- 5
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(3) Specifying the library file

In the CS+ Project Tree window, right-click the File node, click Add, and then click Add File. The Add Existing File
dialog box is displayed (as shown in Figure 6-7).

Click the Files of type drop-down list, select Library file (*.lib), and then register the EEPROM emulation library and
data flash library files (eel.lib and fdl.lib).

-

Figure 6-7. Specifying the Library Files

p Add » m 1 AddFile...
|
[l S Y (n B O =V E
Add Existing File ==
@O.| [ CATSKOR... » lib ~ | 42 ]| Search terize A
Organize » New folder B |~ | OO '@'
| eellib
= Libraries | fdLib 3
3 Documents
J‘- Music
[ Pictures
B videos
18 Computer
&, Local Disk (C)
“j Metwork
File name: ~ W Library file(*.lik) - |

Open ‘v Cancel
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(4) Specifying the link directive file (only when the CA78KOR compiler is used)

In the CS+ Project Tree window, right-click the File node, click Add, and then click Add File. The Add Existing File

dialog box is displayed (as shown in Figure 6-8).

Click the Files of type drop-down list, select Link Directive File (*.dr;*.dir), and then register the link directive file

that has the same name as the user-created program.

Figure 6-8. Specifying the Link Directive File

=]

1 ! Add * m 1 AddFile...
1
L] [5°1 Add Mew File, .
€3 Add Existing File ==
[+ @CJ# | « Sample » asm » | 43 ][ search asm P
Organize Mew folder @+ [ '@'
o | 3
4 Downloads =
= Recent Places
& Libraries
3 Documents =
J'- Music
=] Pictures
B videos
1M Computer
Open |v Cancel 4

(5) Removing the automatically generated files (only when the CC-RL compiler is used)

CS+ for the CC-RL compiler automatically generates some files under the File node in the Project Tree window.

Among these, the processing of the "main.c" file is included in the EEPROM emulation library. Therefore, remove

this file from the target of the build process.

Figure 6-9. Removing the Automatically Generated Files

. 3% R5F100LE (Microcontroller)

4\ CC-RL (Build Tool) & Assemble

Cpen

Cpen with Internal Editor..,

Cpen with Selected Application...
Cpen Folder with Explorer
Windows Explorer Menu

Add

After removal

... ™ RSF100LE (Microcontroller)
- A, CC-RL (Build Tool)
----- z=, RLTE Simulator (Debug Toal)
-3 File

----- ﬂ Build tool generated files

: )
iR cstart.asm

----- “1,"' hdwinit.asm
.88 stkinit.asm

=
=
F Remove from Project Shift+Del I ...... U iodefine.h

gy Copy Ctrl+C

15| Paste Ctrl+V

g® Rename F2

#@ Change Extension...

71 Property
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(6) Building
On the CS+ Build menu, click Build Project to build the project.

6.3 Note at Build

6.3.1 When the CA78KOR Compiler is Used

(1) When the on-chip debugging function is in use

After the on-chip debugging function is enabled in the CS+, building a program generates the following type of

error.

RA78KOR error E3212: Default segment can't allocate to memory - ignored
Segment "?7?0OCDROM' at xxxxxH-200H

This error occurs when the segment for the monitor area (OCDROM) used by the on-chip debugging function
cannot be allocated. Therefore, to avoid this error, add the following code to the link directive file (*.dr)

embedded in the project and prepare a separate area for allocating the segment.

MEMORY OCD_ROM : ( OxxxxxH, 00200H )

Notes: 1. xxxxx: Start address of the location where the error occurred

2. The area name “OCD_ROM” is an example of the notation.

R20UT2645EJ0102 Rev.1.02 Page 12 of 21
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6.3.2 When the CC-RL Compiler is Used

(1) When the on-chip debugging function is in use

After the on-chip debugging function is enabled in the CS+, building a program may generate the following type

of error.

E0562321:Section ".monitor2" overlaps section "xxxxx

This error occurs when the section for the monitor area (OCDROM) used by the on-chip debugging function
cannot be allocated. Therefore, to avoid this error, right click the CC-RL (Build Tool) node (1) in the CS+ Project
Tree window, select Property to open the CC-RL Property panel (2), and select the Link Options tab (3). In the
Section category (4), modify the setting for Section start address (5) so that no other areas overlap the area
where the section for the on-chip debugger monitor is allocated (monitor2: the initial address range is OXFEQO to

OxFFFF in R5F100LE). (See Figure 6-10.)

For details of the section settings, refer to the CC-RL Compiler User's Manual.

Remark 1. xxxxx: Indicates the section name.

Figure 6-10. Modifying the Section Allocation

B Froperty | ¢ _fal_sample cc LA
AJ CC-RL Propenty (&) [#) [=]i2)
Ohipet wector information hg -
Dhofiondt information of mesmbers of struct or union Ma
+ Yariables/hunchons informestion
E
Lapond sachons sulamabeally Tes[-AUTO _SECTION_LAYDUT)
fion S1aIT Sadness consl, bead, RLIB,.5LIB, constf, dala, sdata F5L_FCD FSL_
J e Sha sutpuls ecernal dehned symbels fadha file  Section thal culputs mdemal defined symbals o the feil]
ROM b FLAM mappad secion ROM 1o RAM mapped sschion[F]
Wiy
Meaange
Orthers =
List
| Commen Options | Compile Options | AssembleOptions || Link Options (JHexOutout Optio. | U0 Header File | ®

Esror List X
;@1 Errars i :‘jl.‘.l'ln'u".lrnlrhg:.; is0 Ml:is-lgﬂ. -

hiumber I = Fia Lina Progect |
a EO562321  BOSEZA: Section = monkord” overdaps section ™ e~ F|5F1IILE-FE

5] Outpot B Error List |
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Chapter 7 How To Debug a Program

For details about how to perform debugging by using IECUBE or the on-chip debug emulator E1 or E20, see the

following document.

Title
CubeSuite+ Integrated Development Environment User's Manual: RL78 Debug[CS+ for CA,CX]Note

CS+ Integrated Development Environment User's Manual: RL78 Debug Tool[CS+ for CC] Nete

Note: You can download this document from the "CS+ Integrated Development Environment" page of the Renesas

Electronics website.

7.1 Notes at Debug

The following describes notes apply when using the EEPROM Emulation Library Pack02 with the E1 or E20 on-chip

debugging emulator.

(1) When a command of the EEPROM Emulation Library Pack02 is executed in a version older than CubeSuite+ Ver.
1.01 and the E1 or E20 on-chip debugging emulator is in use, do not execute a break until you have confirmed
completion of the command by the sequencer. The sequencer will malfunction if a break occurs before the sequencer

has completed the command.

(2) The simulator cannot be used to debug the flash library.

R20UT2645EJ0102 Rev.1.02 Page 14 of 21
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Chapter 8 Sample Program

The attached sample program (r_eel_sample_c.c) is provided to enable the usage method of the EEPROM Emulation
Library Pack02 to be easily confirmed on the QB-R5F100LE-TB boards with R5F100LEA (RL78/G13) as the target
microcontrollers. The sample program is just a reference example and the user program does not have to be created to
match the sample program. The sample program should be used as a simple program to confirm operation.

The link directive file (r_eel_sample_c.dr) for the sample program has a purpose to specify that a stack or data buffer
used by the sample program is not allocated to an area where allocation is prohibited N°¢', When using the sample
program, this file should also be embedded with the sample program.Note2

The sample program for the CC-RL compiler does not need the link directive file (r_eel_sample_c.dr), but sections
should be allocated appropriately in the Section category on the Link Options tabbed page in the CS+ window so that a

stack or data buffer used by the sample program is not allocated to an area where allocation is prohibited Note',

Notes: 1. For details, refer to chapter 6.2 “Software Resource” in the user’s manual.
2. The data in usage may be placed at an unintended area depending on how the environment in use or the
program is changed. After an execution module is generated, the map file and allocation state of programs or

data must be confirmed. For the definition method and allocation conditions of each code or data, refer to the

user’'s manual of the CS+.

8.1 Initial Settings of the Sample Program

The sample program operates with the following initial settings. When these settings need to be changed, modify the

sample program.

e CPU operating frequency: High-speed on-chip oscillator 32 MHz

¢ Voltage mode: Full-speed mode

R20UT2645EJ0102 Rev.1.02 Page 15 of 21
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8.2  Settings of Option Byte and On-Chip Debugging

When performing on-chip debugging, set "Set enable/disable on-chip debug by link option” to "Yes” and specify “84” for
“Option byte values for OCD”.

For the property of the CC-RL compiler, set "Set debug monitor area” to "Yes”.

The sample program normally operates by setting the high-speed on-chip oscillator at 32 MHz. After setting "Set user
option byte” to "Yes” on Link Options, specify “xxxxE8” for "User option byte value” and set the high-speed on-chip

oscillator at 32 MHz.

Figure 8-1 (a) Setting of Option Byte (CA78KOR Compiler)

A, CATEKOR Property @) 2 Hi

> Debug Informabon
> Input File
Qutput File
Library
Set enable/disable on-chip debug by link option
Option byte values for OCD
Debug monitor area start address
Debug monitor area size[byte] 512
Set user option byte Yes(-gb)
User option byte value [Fe%] FFFFES
Specify mirror area MAA=D(-mi)
Set flash start address Na
Boot area load module file name
Control allocation to self RAM area Na
- Message
> Stack 74
Setenable/disable on-chip debug by link option
Specify this option, to set a value of the on-chip debug function and to secure area of the debug monitor.
This optien corresponds to the -go option.

Common Dptions_,f Cc:rm:.!ile[J|:.|tic:‘ns_,,4f AssembleOpﬁ...I_}. Link Options f.l ROMization Pro... ,{ Object Convert.. _,fVariabIesfFurni... / ¥

m

Figure 8-1 (b) Setting of Option Byte (CC-RL Compiler)

= Froperty |2 r_fsl_sample_c.c

“« CC-RL Property @ @ B

»  Debug Information
»  Dptimization
> Input File
> Dutput File
£l
Set enable/dizable on-chip debug by link option Tes(-DCDBG)
Option byte values for OCD HER ] B4
Set debug monitor area Yes(Specify address range)(-DEBUG_MONITOR=<Address range:)
Range of debug monitor area FED-FRRF
Set user option byte fes-USER_OFT_BYTE)
User option byte value [He:] EFFFES
Control allocation to self RAM area No
> Dutput Code
» List
» WVariables/functions information
» Section
» Venfy
» Message
» Others

Device |

Comman Options ;( Compile Options A’ Assemble Options [,s Link Options I{ Hex Output Optio... ,( I/0 Header File G... ,f B
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8.3  Defining the On-Chip RAM Area

8.3.1 When the CA78KOR Compiler is Used

The following describes how to define the on-chip RAM area in the link directive file.

Normally, the entire on-chip RAM area is automatically defined as an area with the name "RAM" unless otherwise stated
in the link directive file. The stack and data buffers are to be allocated to this area except when specifically stated
otherwiseN°®, However, in this case, the stack and data buffers would be allocated by default to an area (FFE20H to
FFEDFH in self-RAM) for which use by the EEPROM Emulation Library Pack02 is prohibited, so the program may not
run correctly.

In the attached link directive file for the sample program, as a solution, re-define the area with the name "RAM" so that it
does not include the above area, ensuring that stack and so on are not allocated to the area for which usage is

prohibited.

MEMORY RAM :(OFFO80H, 000DAOH)

The above statement redefines the area with the name "RAM" to be the DAOH bytes area starting from the address
FFO80H (FFO80H to FFE1FH)N°te, This prevents attempted use of the area which the EEPROM Emulation Library
Pack02 is prohibited to use by excluding the prohibited portion from the area with the name "RAM".

However, if this is the only change setting that is explicitly made, the area from FFE20H to FFEDFH is also unusable for
any other purpose. Accordingly, separately add the following definition. No particular restrictions apply to the name of

this area.

MEMORY SADDR_RAM:(OFFE20H, 0001EOH)

If there is a self-RAM area, automatic allocation of variables to this area can be restricted by defining its range as an

area with the name "SELFRAM".

MEMORY SELFRAM :(OFEFOOH, 000180H)

An example of the settings for an RL78/G13 (the product with 4 KB of RAM and 64 KB of ROM) is given below.
(In this example, the general-purpose register and the SFR area are included in RAM_SADDR, however, they can be

omitted.)

; Define new memory entry for Self-RAM

MEMORY SELFRAM  : ( OFEFOOH, 000180H ) «— Definition of the self-RAM area

; Redefined default data segment RAM

MEMORY RAM : (OFFO80H, 0O0ODAOH ) <4— Definition of the RAM area to be used normally

; Define new memory entry for saddr area

MEMORY RAM_SADDR : ( OFFE20H, 0001EOH )«——— Definition of the area from FFE20H to FFFFFH
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Note: The CA78KOR linker allocates data with a non-specified destination for allocation (segment types DSEG and
BSEG) to the on-chip RAM area according to the re-allocation attribute of the data. Accordingly, specific data
may not be allocated to the area with the name “RAM” in some situations.

For details on the methods of defining and allocating the individual categories of data, refer to the user’'s manual
for CS+.

Reference to the map file (*.map) generated at the time of building is required to confirm the state of allocation.
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8.3.2 When the CC-RL Compiler is Used

(1) Adding the include path

In CS+ for the CC-RL compiler, no include path is specified in the initial state; the include paths for the header files
used by the EEPROM emulation library need to be added. The EEPROM emulation library uses header
files “eel_user_types.h”, “eel.h”, "fdl.h”, “eel_types.h”, "fdl_types.h”, “eel_descriptor.h”, ”fdl_descriptor.h” and
"iodefine.h" (this file is automatically generated by CS+). Add the include path for each header file in the Additional

include paths in the Preprocess category on the Compile Options tabbed page.

(2) Defining sections

When CS+ for the CC-RL compiler is used, the sections used for the ROM and RAM areas need to be defined.
Sections can be defined in the Section category on the Link Options tabbed page in the CS+ window. When the
Layout sections automatically property is set to No, select the Section start address property to open the Section
Settings dialog box and add the sections necessary for the EEPROM emulation library to the ROM area (Figure 8-2).
(In this example, the EEL_CODE, FDL_CODE, EEL_CNST_f, FDL_CNST_f, EEL_SDAT, FDL_SDAT sections that
are necessary for operation of the sample are added.)

Figure 8-2. Example of Section Settings for EEPROM emulation Library (ROM Area)

Section Settings @
Address Section
- }Ce:ﬂ Add Section |
5LIB Section name:
et | |EELGODE | -
constf
I deta [ ok ]| camcsl || Hep
Il | eereFoD dataR 1
bss Enter the section name (EEL_CODE) and click
BEFE20 sdataRt the OK button. Repeat this procedure for
sbes — FDL_CODE, EEL_CNST_f, FDL_CNST _f,
= EEL_SDAT, FDL_SDAT.
ok || cancel |[ Hen |

-
Section Settings

Address Section
002000 ronst
Modify...

EEL GNST f

IIIH b

FDL GNST.f New Overlay...
text
RLE Bemove
SLIE
EEL_ CODE
::;}OODE After adding all necessary secti_ons, c!ick the OK
constt button to close the Section Settings dialog box.
data
adata
0xFEFOO dataR
bss

0=FFE20 sdataR

I OK J[ cance || Heb

A
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(3) Allocating the Self-RAM Area

In the initial state of the section settings in CS+ for the CC-RL compiler, the user RAM area is allocated at the
beginning of the internal RAM area (from address FEFOOH for R5F100LEA, which is the target microcontroller of the
sample program). However, in R5SF100LEA, the EEPROM emulation library uses the address range from OxFEF00
to OXFFO7F as the self-RAM area. Therefore, the user RAM area must be allocated outside this area. In this example,
the user data start address OXxFEFQO is changed to OxFF080.

Figure 8-3. Example of Changing the User RAM Area Allocation (RAM Area)

f Section Settings =
Address Section
(02000 conzt -
EEL.ONSTf — Section Address ﬁ
FDL.ONST
text
dess:
EEL_CODE
FDL_GODE oK l ’ Cancel ] [ jicn ]
textf
rconztf
data
=data
0xFEFD0 dataR Change the section address from FEF00 to FF080.
bzz
(xFFE20 =dataR
shss
EELSDAT
FDL.SDAT
Export... @
oK [ cance [ Hep |
r - B 52 3 r . ]
Segiion Sgitings Section Address @
Address Section
002000 const
EEL GMSTf Address:
FDL_GNST f
text
ok || Cancal || Hep |
SLB | |- i
EEL.CODE
FDL GODE
textf
constt After changing the address, click the OK button
data to close the Section Settings dialog box.
=sdata
0xFFO80 dataR
bes
0xFFE20 =datal
shss
EEL.SDAT
FDLSDAT
Export...
| oK |[ canet |[  Hep |

Note: The sections including the user-specified sections are automatically re-allocated when the Layout sections
automatically property is temporarily set to No, the user RAM allocation is changed, and then the property is
again set to Yes. In this case, sections may be allocated to areas that are not specified by the user; that is,
data may be placed in unintended areas. Be sure to refer to the map file to check if the software resources
(especially RAM data) used by the EEPROM emulation library are placed in relocatable areas.
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Notice

1. 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 of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the use

of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics

assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

3. Renesas Electronics does not assume any liability for infringement of 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. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or

others.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or

third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended 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; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.
Renesas Electronics products are neither intended nor 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 damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it

in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses

incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage

range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the

use of Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, 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,

please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics

products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes

no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technology may 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 should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the

development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and

regulations and follow the procedures required by such laws and regulations.

=]

contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics

products.
1

. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the

LENESAS

SALES OFFICES Renesas Electronics Corporation

http://www.renesas.com

Refer to "http://www.renesas.com/" for the latest and detailed information.

Renesas Electronics America Inc.
2801 Scott Boulevard Santa Clara, CA 95050-2549, U.S.A.
Tel: +1-408-588-6000, Fax: +1-408-588-6130

Renesas Electronics Canada Limited
9251 Yonge Street, Suite 8309 Richmond Hill, Ontario Canada L4C 9T3
Tel: +1-905-237-2004

Renesas Electronics Europe Limited
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K
Tel: +44-1628-585-100, Fax: +44-1628-585-900

Renesas Electronics Europe GmbH
Arcadiastrasse 10, 40472 Disseldorf, Germany
Tel: +49-211-6503-0, Fax: +49-211-6503-1327

Renesas Electronics (China) Co., Ltd.
Room 1709, Quantum Plaza, No.27 ZhiChunLu Haidian District, Beijing 100191, P.R.China
Tel: +86-10-8235-1155, Fax: +86-10-8235-7679

Renesas Electronics (Shanghai) Co., Ltd.
Unit 301, Tower A, Central Towers, 555 Langao Road, Putuo District, Shanghai, P. R. China 200333
Tel: +86-21-2226-0888, Fax: +86-21-2226-0999

Renesas Electronics Hong Kong Limited
Unit 1601-1611, 16/F., Tower 2, Grand Century Place, 193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
Tel: +852-2265-6688, Fax: +852 2886-9022

Renesas Electronics Taiwan Co., Ltd.
13F, No. 363, Fu Shing North Road, Taipei 10543, Taiwan
Tel: +886-2-8175-9600, Fax: +886 2-8175-9670

Renesas Electronics Singapore Pte. Ltd.
80 Bendemeer Road, Unit #06-02 Hyflux Innovation Centre, Singapore 339949
Tel: +65-6213-0200, Fax: +65-6213-0300

Renesas Electronics Malaysia Sdn.Bhd.
Unit 1207, Block B, Menara Amcorp, Amcorp Trade Centre, No. 18, JIn Persiaran Barat, 46050 Petaling Jaya, Selangor Darul Ehsan, Malaysia
Tel: +60-3-7955-9390, Fax: +60-3-7955-9510

Renesas Electronics India Pvt. Ltd.

No.777C, 100 Feet Road, HALII Stage, Indiranagar, Bangalore, India
Tel: +91-80-67208700, Fax: +91-80-67208777

Renesas Electronics Korea Co., Ltd.

12F., 234 Teheran-ro, Gangnam-Gu, Seoul, 135-080, Korea
Tel: +82-2-558-3737, Fax: +82-2-558-5141

© 2016 Renesas Electronics Corporation. All rights reserved.

Colophon 5.0




	Cover
	Contents
	Chapter 1 Target Product
	Chapter 2 User’s Manual
	Chapter 3 Revisions
	Chapter 4 Supported Tools
	Chapter 5 Installation
	5.1 Installation
	5.2 Uninstallation
	5.3 File Organization

	Chapter 6 How To Build a Program
	6.1 Software to be Used
	6.2 Building Using CS+ (Formerly CubeSuite+)
	6.2.1 Building a C Program
	6.2.2 Building an Assembly Language Program

	6.3 Note at Build
	6.3.1 When the CA78K0R Compiler is Used
	6.3.2 When the CC-RL Compiler is Used


	Chapter 7 How To Debug a Program
	7.1 Notes at Debug

	Chapter 8 Sample Program
	8.1 Initial Settings of the Sample Program
	8.2 Settings of Option Byte and On-Chip Debugging
	8.3 Defining the On-Chip RAM Area
	8.3.1 When the CA78K0R Compiler is Used 
	8.3.2 When the CC-RL Compiler is Used 


	Notice

