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Notice 
1. All information included in this document is current as of the date this document is issued. Such information, however, is 

subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please 
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to 
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website. 

2. 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. 

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. 
4. 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. 

5. When exporting the 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.  You should not use Renesas 
Electronics products or the 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.  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. 

6. 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. 

7. Renesas Electronics products are classified according to the following three quality grades:  “Standard”, “High Quality”, and 
“Specific”.  The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as 
indicated below.  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 categorized as “Specific” without the prior 
written consent of Renesas Electronics.  Further, you may not use any Renesas Electronics product for any application for 
which it is not intended without the prior written consent of Renesas Electronics.  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 an 
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written 
consent of Renesas Electronics.  The quality grade of each Renesas Electronics product is “Standard” unless otherwise 
expressly specified in a Renesas Electronics data sheets or data books, etc. 

“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. 

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support. 

“Specific”:  Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or 
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare 
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life. 

8. 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. 

9. 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 system 
manufactured by you. 

10. 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. 

11. 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. 
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1. Abstract
This document describes how to set up and use the data flash table in the R8C/25 Group.

2. Introduction
The application example described in this document is applied to the following MCU and parameter(s):

• MCU: R8C/25 Group 

This program can be used with other R8C/Tiny Series MCUs which have the same special function registers
(SFRs) as the R8C/25 Group. Check the manual for any additions and modifications to functions. Careful
evaluation is recommended before using this application note.

R8C/25 Group
Data Flash Table
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3. Application Description

3.1 Types of Code and Data
There are various types of data and code that constitute a program: Some are rewritable, and some are not. Some
have initial values, and some do not. All data and code must be mapped into the ROM, RAM, and stack areas
according to their properties. 
This section explains the types of data and code generated by NC30.

3.1.1 Data and Code Generated by NC30
Figure 3.1 shows the Types of Data/Code Generated by NC30 and Mapped Areas. 

Figure 3.1 Types of Data/Code Generated by NC30 and Mapped Areas

3.1.2 Handling Static Variables with Initial Values
Since “static variables with initial values” are rewritable data, they must reside in RAM. However, if variables are
stored in RAM, initial values cannot be set to them.
For such static variables with initial values, NC30 allocates areas in RAM and stores the initial values in ROM.
Then it copies the values from ROM into RAM in the startup program.

Figure 3.2 Handling Static Variables with Initial Values

Variable data

Fixed data

Automatic
variable

Static
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With initial value
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To RAM and ROM areas

To RAM area

To ROM area

To ROM area

To stack area

Constant,
character string

Program

RAM area ROM area

moji:

seisu:

Initial value of “moji”
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0x41
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Startup program
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is completed
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char  moji = ‘A’;
short  seisu = 0x1234 ;

void main ( void )
{

}

...
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3.2 Sections Managed by NC30
NC30 manages areas in which data and code are mapped as “sections”.
This section explains the types of sections generated and managed by NC30 and how they are managed.

3.2.1 Section Configuration
NC30 classifies data into sections by type for management purposes (see Figure 3.3).
Table 3.1 lists the Section Configuration Managed by NC30.

Table 3.1 Section Configuration Managed by NC30 

Figure 3.3 Mapping Data into Sections by Type

Section Base Name Content
data Stores static variables with initial values.
bss Stores static variables without initial values.
rom Stores character strings and constants.
program Stores programs.
vector Variable vector area (not generated by compiler)
fvector Fixed vector area (not generated by complier)
stack Stack area (not generated by complier)
heap Heap area (not generated by complier)

RAM

ROM

void main( void )

data section

bss section

stack section
(not generated by compiler)

program section

rom section

data_I section

Static variables
with initial values

Static variables
without initial values

Automatic
variables

Programs

Character
strings, constants

Initial values

int i = 1 ;

char c = ‘0’ ;

int I, k ;

const char cc = ‘a’ ;

int  l, m ;

{

i = i + k ;

}
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3.2.2 Section Attributes
The sections generated by NC30 are further classified into smaller sections by their “attributes”, i.e., whether or
not they have initial value, in which area they are mapped, and their data size.
Table 3.2 lists the Section Attributes with the symbols and contents.

Table 3.2 Section Attributes

3.2.3 Rule for Naming Sections
The sections generated by NC30 are named after their section base name and attributes. 
Figure 3.4 shows the Rule for Naming Sections with a combination of each section base and attribute. 

Figure 3.4 Rule for Naming Sections

Attribute Content Applicable section name
I Section to hold data’s initial value data

N/F/S

N - near attribute 
(64 Kbyte area at absolute addresses from 000000H to 00FFFFH)
F - far attribute 
(entire 1 Mbyte memory area from addresses 000000H to FFFFFFH)
S - SBDATA attribute
(area where SB relative addressing can be used)

data, bss, rom

E/O Stores character strings/constant numbers. data, bss, rom

Section base name

data bss rom program

Meaning

Even-size data

near attribute

far attribute

SBDATA attribute

Odd-size data

Initial value is stored

Attribute

N

F

S

E

O

I

Section name = section base name_attribute
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3.3 Controlling Memory Mapping
NC30 provides extended functions that allow efficient memory mapping to suit the user’s system.
This section explains NC30’s extended functions for memory mapping.

3.3.1 Changing Section Names (#pragma SECTION)
This function changes section base names generated by NC30. The effective range of a changed name varies
depending when “program” is changed and when some other section base name is changed.

Figure 3.5 Writing Example of “#pragma SECTION”

void func1( void )
{

}

short data1;

#pragma SECTION data new_data

< Data > < Program >

...

#pragma SECTION program new_program

void func2( void )
{

}

short data2;

Both expanded in
changed section name

Expanded
image

Expanded in changed section name

Section name is changed

Expanded in default section name

_func1:

.section program

...

.section new_program

_func2:

...

.section new_data_NO, DATA

_data1:

_data2:

.blkb 2

.blkb 2

#pragma SECTION designed section base name   changed section base name

...
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3.3.2 Adding Section Names (“sect30.inc”)

Figure 3.6 Adding Section Names (“sect30.inc”)

;---------------------------------------------------------------
;
; Arrangement of section
;
;---------------------------------------------------------------
; Near RAM data area
;---------------------------------------------------------------
; SBDATA area

.section data_SE,DATA

.org 400H
data_SE_top:

.section bss_SE,DATA,ALIGN
bss_SE_top:

.section data_NO,DATA
data_NO_top:

.section new_data_NO,DATA

new_data_NO_top:

;---------------------------------------------------------------
; code area
;---------------------------------------------------------------

.section program,CODE,ALIGN

.section interrupt,CODE,ALIGN

.section new_program,CODE,ALIGN

...
...

...

Section name is additionally defined
after changed in “#pragma SECTION”

Section name is additionally defined
after changed in “#pragma SECTION”
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3.3.3 Forcible Mapping into ROM (const modifier)
Both RAM and ROM areas are allocated by writing initial data when declaring the type of a variable. However, if
this data is fixed data which does not change during program execution, write the “const modifier” when
declaring the type. This allows saving the amount of memory used, because only a ROM area is allocated using
no RAM area.
Furthermore, explicit substitutes are checked when compiling the program so that rewrite errors can be checked.

Figure 3.7 const Modifier and Memory Mapping

Startup program

RAM

ROM

a

c

0x05

0x0A

void main( void )
{

}

...

char a = 5;

const char c = 10; 2-byte area
is allocated

Only 1-byte
is allocated

const  data type  variable name   ;

OK!
a = 6 ;

c = 6 ;

Copied

Warning is generated
when compiling
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3.4 Controlling Memory Mapping of Structs
When mapping structs, NC30 packs them in the order they are declared to minimize the amount of memory used.
However, if the processing speed has priority, write a statement “#pragma STRUCT” to control the method of
mapping structs into memory.
This section explains the extended functions used for mapping structs into memory.

3.4.1 Rules for Mapping Structs into Memory
NC30 follows the following rules to maps struct members into memory.
(1) Structs are packed. No padding is generated inside the struct.
(2) Members are mapped into memory in the order they are declared.

Figure 3.8 Image Depicting How NC30’s Default Struct is Mapped into Memory

3.4.2 Inhibiting Packing of Struct Members (#pragma STRUCT tag name unpack)
This command statement inserts pads into a struct so that its total size of struct members is adjusted to even bytes.
This statement is specified when the access speed has priority.

Figure 3.9 Inhibiting Packing of Struct Members

s1.i

s1.k

struct tag_s1 {

5 bytess1.cMapping
image

short  i ;

char  c ;

short  k ;

}s1;

Padding

s2.i

s2.k

#pragma   STRUCT   tag_s2   unpack

s2.c
Mapping

image
Inhibition of packing

is declared

Struct’ s total size is
adjusted to even bytes

6 bytes

} s2 ;

struct  tag_s2  {

short  i ;

char  c ;

short k ;
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3.4.3 Optimizing Mapping of Struct Members (#pragma STRUCT tag name arrange)
This command statement maps even-size members before other members regardless of the order they are
declared. If this statement is used in combination with the statement “#pragma STRUCT unpack” described
above, each even-size member is mapped into memory from an even address, thus allowing efficient memory
access.

Figure 3.10 Optimizing Memory Allocation for Struct Members

s3.i

s3.k

s3.c

Mapping
image

Optimization of mapping
is declared

Even-size members
are mapped first

#pragma   STRUCT   tag_s3   arrange

} s3 ;

struct  tag_s3  {

short  i ;

char  c ;

short k ;
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3.5 Example of Writing Data Flash Table
This section describes how to map the data table in the flash memory.

3.5.1 R8C/25 Group Flash Memory
The flash contains a user ROM area and a boot ROM area (reserved area). 
Figure 3.11 shows the Flash Memory Block Diagram for R8C/25 Group.
The user ROM area of the R8C/25 Group contains an area (program ROM) which stores MCU operating
programs and blocks A and B (data flash) each 1 Kbyte in size. 

Figure 3.11 Flash Memory Block Diagram for R8C/25 Group

Block A: 1 Kbyte
02400h

Block B: 1 Kbyte

32 KB ROM product

Block 1: 16 Kbytes(1)

Block 0: 16 Kbytes(1)

02BFFh

08000h

0FFFFh

0BFFFh

0C000h

User ROM area

Block A: 1 Kbyte
02400h

Block B: 1 Kbyte

16 KB ROM product

Block 0: 16 Kbytes(1)

02BFFh

0FFFFh

0C000h

User ROM area

8 Kbytes

 Boot ROM area
    (reserved area)(2)

0FFFFh

0C000h

NOTES:
1. When the FMR02 bit in the FMR0 register is set to 1 (rewrite enabled) and the FMR15 bit in the FMR1 register is set to 0
    (rewrite enabled),  block 0 is rewritable. When the FMR16 bit is set to 0 (rewrite enabled), block 1 is rewritable (only for CPU
     rewrite mode).
2. This area is for storing the boot program provided by Renesas Technology.
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3.5.2 Writing Source File
Figure 3.12 shows the Writing Example and Expanded Image of Source File.

Figure 3.12 Writing Example and Expanded Image of Source File

main() {

}

#pragma  section  rom  FLASH_DATA

const  char  buf1[ 6 ]  =  { 0 , 1 , 2 , 3 , 4 , 5 } ;

const  char  buf2[ 5 ]  =  { 10 , 11 , 12 , 13 , 14 } ;

#pragma  section  rom  rom

• Section name is changed

.section FLASH_DATA_NE ,  ROMDATA

.org 02400H

.section FLASH_DATA_NO ,  ROMDATA

• Section name is added (" sect30.inc ")

...
02400h

02401h

02402h

02403h

02404h

02405h

02406h

02407h

02408h

02409h

0240Ah

0x00

0x01

0x02

0x03

0x04

0x05

0x0A

0x0B

0x0C

0x0D

0x0E

Block A Address

...
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4. Reference Documents
Hardware Manual

R8C/25 Group Hardware Manual
The latest version can be downloaded from the Renesas Technology website.

Technical News/Technical Update
The latest information can be downloaded from the Renesas Technology website.
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Website and Support
Renesas Technology website
http://www.renesas.com/

Inquiries
http://www.renesas.com/inquiry
csc@renesas.com
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