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(Note1)

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of
these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or
other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.
You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for
each Renesas Electronics product depends on the product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space system;
undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims
any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is
inconsistent with any Renesas Electronics data sheet, user’s manual or other Renesas Electronics document.
No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but not
limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.
When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products
are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury,
injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety
design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging
degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.
Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.
It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
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How to Use This Manual

This manual describes the role of the CC-RL compiler for developing applications and systems for RL78 family, and pro-

vides an outline of its features.

Readers

Purpose

Organization

How to Read This Manual

Conventions

This manual is intended for users who wish to understand the functions of the CC-RL and
design software and hardware application systems.

This manual is intended to give users an understanding of the functions of the CC-RL to
use for reference in developing the hardware or software of systems using these devices.

This manual can be broadly divided into the following units.
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GENERAL

COMMAND REFERENCE

OUTPUT FILES

COMPILER LANGUAGE SPECIFICATIONS
ASSEMBLY LANGUAGE SPECIFICATIONS
SECTION SPECIFICATIONS

LIBRARY FUNCTION SPECIFICATIONS
STARTUP

FUNCTION CALL INTERFACE SPECIFICATIONS

10. MESSAGE
11. CAUTIONS
A. QUICK GUIDE

It is assumed that the readers of this manual have general knowledge of electricity, logic
circuits, and microcontrollers.

Data significance: Higher digits on the left and lower digits on the right
Active low representation: XXX (overscore over pin or signal name)

Note: Footnote for item marked with Note in the text
Caution: Information requiring particular attention

Remarks: Supplementary information

Numeric representation: Decimal ... XXXX

Hexadecimal ... OxXXXX
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CC-RL 1. GENERAL

1. GENERAL

This document is the user's manual for the RL78 family's C compiler CC-RL V1.00 to V1.16.
This chapter provides a general outline of CC-RL.

1.1 Outline

CC-RL is a program that converts programs described in C language or assembly language into machine language.

1.2 Special Features

CC-RL is equipped with the following special features.

(1) Language specifications in accordance with C90, C99, and C++14 standards
The C language specifications conform with the C90 and C99 standards.
The C++ language specifications conform with the C++14 standards.

(2) Advanced optimization
Advanced optimization including global program optimization is applied.
This yields smaller and faster code.

(3) High portability
The industry-standard ELF format is used for object code. In addition, the industry-standard DWARF2 or
DWAREF3 format is used for debugging information.

(4) Multifunctional
Static analysis and other functionality is provided via linking between Renesas Electronics and partner tools.

1.3 Copyrights

This software uses the following software products:

- LLVM and CLANG are copyrighted by University of lllinois at Urbana-Champaign.

- Protocol Buffers is copyrighted by Google Inc.

The library for C++ uses the following software products. For details, see the license files included in the compiler.
- compiler_rt

- libct++

- libc++abi

- newlib

Other software components are copyrighted by Renesas Electronics Corporation.

1.4 License

A license manager manages licenses to the compilers.

If you have a license, the compiler will operate as the Standard or Professional edition depending on the license you are
using.

Refer to section 1.5 Standard and Professional Editions, for more on the Standard and Professional editions.

If the license manager is not able to recognize a Standard or Professional license, the compiler operates as the free
evaluation edition.

Refer to section 1.6 Free Evaluation Editions, for more on the free evaluation edition.
For details of the licenses and the license manager, refer to the User's Manual of the License Manager.
Use V2.00 or later versions of the license manager for V1.04 and later versions of CC-RL.

1.5 Standard and Professional Editions

There are two editions of the compilers, the Standard and the Professional editions.

The Standard editions support language specifications conforming to the C90, C99, and C++14 standards, and provide
the essential features for writing programs for embedded systems.

As well as the features of the Standard editions, the Professional editions have additional features which help to
improve the quality of the customer's programs and shorten development periods.

The additional features of Professional editions are available through compiler options, #pragma directives and libraries.

R20UT3123EJ0115 Rev.1.15 T{ENESAS Page 11 of 970
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CC-RL 1. GENERAL

For descriptions of the options only available for the Professional editions, refer to Table 2.2 Compile Options, or the
descriptions of the individual options.

For descriptions of the #pragma directives that only the Professional editions support, refer to Table 4.15 List of Sup-
ported #pragma Directive.

See "7.1 Supplied Libraries" for libraries that are only supported by the Professional Edition.

1.6 Free Evaluation Editions

The free evaluation editions have a trial period of 60 days from the day of the first building by the compiler over which
you can use features equivalent to those of the Professional editions.

After that period, the additional features of the Professional editions are no longer available, and the following restric-
tions apply.

- [V1.11 or earlier] The section sizes that can be allocated to the ROM area is up to 64 Kbytes in total. A linker error
occurs when the size exceeds 64 Kbytes.

- [V1.12 or later] The available optimization levels are -Onothing and -Olite only. There is no restriction on the section
size.

The version number of the optimizing linkage editor is prefixed by W while a compiler is operating as an evaluation edi-
tion and by V when it is operating as a paid edition.
Examples are given below.

- Version of a free evaluation edition:
Renesas Optimizing Linker W1.01.01 [25 Apr 2014]

- Version of a paid edition:
Renesas Optimizing Linker V1.01.01 [25 Apr 2014]

We do not supply the following services for the evaluation editions.
Consider purchasing a paid edition if you require them.

- Technical support

- E-mail delivery of items such as information on revisions

1.7 Notation in This Document

This document uses the notation of groups A, B, and C for RL78 microcontroller products for convenience in describing
functions.

Table 1.1 Group Notation

Group Name Applicable Product
Group A RL78/G10, RL78/G1M, RL78/G1N
Group B RL78/G15, RL78/G16
Group C RL78 products other than groups A and B
R20UT3123EJ0115 Rev.1.15 -IENESAS Page 12 of 970
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2. COMMAND REFERENCE

This section describes the detailed specifications of each command included in CC-RL.

2.1 Overview

CC-RL generates files executable on the target system from source programs described in C language or assembly lan-
guage.
CC-RL consists of the following commands. A single driver (ccrl) controls all phases from compilation to linking. It also
creates standard libraries by using the library generator (Ibgrl).
ccrl: Compilation driver start command
asrl: Assembler start command
rlink: Optimizing linker start command
Ibgrl: Library generator [V1.13 or later]

Processing of each command is shown below.

(1) Compiler
Performs processing of preprocess directives, comment processing, and optimization for a C source program and
then generates an assembly source file.

(2) Assembler
Converts an assembly source program into machine language instructions and then generates a relocatable
object file.

(3) Optimizing linker
Links object files and library files to generate object files (load module files) that are executable on the target sys-
tem.
It also handles the creation of ROM images for use in embedded applications, optimization during the linking of
relocatable files, the creation and editing of library files, conversion to Intel HEX files and Motorola S-record files,
and the generation of variable/function information files containing declarations of saddr variables and callt func-
tions.

(4) Library generator [V1.13 or later]
A tool that generates standard libraries. When creating a standard library, any compile options can be specified.
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Figure 2.1 Operation Flow of ccrl
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2.2 1/O Files

The /O files of the ccrl command are shown below.

Table 2.1 1/0 Files of ccrl Command

File Type Extension /0 Description

C source file .c | Source file described in C language
This is created by the user.

C++ source file .cpp, .cc, | Source file described in C++ language
.cp This is described by the user.

Preprocessed file iNote 1 O | Text file which the execution result of preprocess processing for
the input file is output
This file is output when the -P option is specified.

Assembly source file .asmNote 1 O | Assembly language file generated from C source file by compila-
tion
This file is output when the -S option is specified.

.asm | Source file described in assembly language
.S This is created by the user.

Header file free | File referred by source files

This file is described in C language or assembly language.
This is created by the user.

The extension is free, but the following is recommended.

- #include directive: .h

- $include control instruction: .inc

Object file .objNote 1 /0 | ELF-format file including machine-language information, reloca-
tion information relating to machine-language allocation
addresses, and symbol information

Assemble list fileNote 2 .prnNote 1 O | List file which has information from the assemble result
This file is output when the -asmopt=-prn_path option is speci-
fied.

Library file JlipNote 1 1/0 | ELF-format file in which two or more object files are included
This file is output when the -Inkopt=-form=library option is speci-
fied.

Library backup file bk O | This file saves the contents of existing library files before they are
overwritten by the library generator.

Load module file .apsNote 1 1/0 | ELF-format file of the object code of the link result

This is the input file when a hex file is output.

This file is output when the -Inkopt=-form=absolute option is
specified.

If you specify the -Inkopt option but not the -form option, the com-
mand assumes that the above option has been specified.

Relocatable file re|Note 1 I/0 | Relocatable object file
This file is output when the -Inkopt=-form=relocate option is spec-
ified.

Intel HEX fileNote 2 .hexNote 1 I/0 | Load module file converted into the Intel HEX format
This file is output when the -Inkopt=-form=hexadecimal option is
specified.

Motorola S-record fileN°t€ 2 | motNote 1 /0 | Load module file converted into the Motorola S-record
This file is output when the -Inkopt=-form=stype option is speci-
fied.
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File Type Extension /0 Description
Binary file binNote 1 I1/0 | Load module file converted into the binary format
This file is output when the -Inkopt=-form=binary option is speci-
fied.
Symbol address file fsy 1/0 | Assembly source file where external defined symbols are
described in assembler directives
This file is output when the -Inkopt=-fsymbol option is specified.
Link map fileNote 2 .mapNote 1 O | List file which has information from the link result
This file is output when the -Inkopt=-list option is specified.
Library list fileNote 2 IppNote 1 O | List file which has information from the library creation result
This file is output when the -Inkopt=-list option is specified.
Stack information file .sni O | List file which has information of the stack capacity
This file is output when the -Inkopt=-stack option is specified.
Variable/function _hNote 1 1/0 | File containing declarations of the saddr variable or callt function
information file This file is output when the -Inkopt=-vfinfo option is specified.
Static analysis information free I/O | File which has information from the static analysis result
file The extension is free, but ".cref" is recommended.
This file is output when the -cref option is specified.
Error message file free O | File which contains error messages
The extension is free, but ".err" is recommended.
This file is output when the -error_file option is specified.
Subcommand file free | File which contains the parameters of the execution program
This is created by the user.
Tool usage information file .ud O | File which is output for collecting tool usage information
.udm
Note 1. The extension can be changed by specifying the option.
Note 2. See "3. OUTPUT FILES" for details about each file.
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2.3 Environment Variable

This section explains the environment variables.
The environment variables of the optimizing linker and the examples when specifying them on the command line are
shown below.

- HLNK_LIBRARY1, HLNK_LIBRARY2, HLNK_LIBRARY3
Specify the default library that the optimizing linker uses.
The library specified by the -library option has the precedence for linking.
After that, if unresolved symbols remain, default libraries HLNK_LIBRARY1, HLNK_LIBRARY2, and
HLNK_LIBRARY3 are searched in that order.

Example

>set HLNK_LIBRARYl:usrl .1lib
>set HLNK LIBRARY2=usr2.lib
>set HLNK_LIBRARY3=USI3 .1lib

- HLNK_TMP
Specify the folder where the optimizing linker creates temporary files.
If this environment variable is not specified, the files are created in the current folder.

Example

>set HLNK TMP=D:\workspace\tmp

- HLNK_DIR
Specify the folder where the input files for the optimizing linker are stored.
The files specified by the -input and -library options are searched from the current folder and the folder specified by
HLNK_DIR in that order.
However, the files specified with wildcard characters are searched in the current folder.

Example

>set HLNK DIR=D:\workspace\objl;D:\workspace\obj2
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2.4 Method for Manipulating

This section explains how to manipulate each command.
- Command line operation

- Subcommand file usage

2.4.1 Command line operation

The compilation driver (ccrl) identifies the extension of the input file, and then starts the compiler, assembler, and linker.
Alphabetical extensions are not case sensitive.

- If the input file has the extension .s or .asm, the compilation driver assumes it is an assembly language file, and
starts the assembler.

- If the input file has the extension .c, the compilation driver assumes it is a C source file, and starts the compiler.

- If the input file has the extension .obj, the compilation driver assumes that it is an object file, and starts the linker.
If the input file has an extension other than the above, the compilation driver assumes that the file is a C source file, and
starts the compiler.

You can specify the language standard of C source files and C++ source files by using the -lang option.

(1) Specification format
Enter the following on the command line.

>ccrl [Aoption]...Afile[Afile|Aoption]...

>asrl [Aoption]...Afile[Afile|Aoption]...

>rlink[{Afile|Aoption}...]

>1bgrl[Aoption] ...

option: Option name

file: File name

[1: Can be omitted

... Pattern in preceding [ ] can be repeated

{ }: Select from items delimited by the pipe symbol ("|")

A: One or more spaces

[, ...]: The preceding pattern can be repeated by delimiting each with a comma.
[: ...]: The preceding pattern can be repeated by delimiting each with a colon.
string := A: string is replaced with A.

string := A | B | C: string is replaced with any one of A, B, or C.

The following points should be noted when entering a command.

- The specification formats of options depend on the command that is used.
See "2.5.1 Compile options", "2.5.2 Assemble options" and "2.5.3 Link options" for cautions about options of
each command.

- A file name supported by the OS can be specified.
To specify a file name, specify a relative path or an absolute path beginning with a drive name.
"-" cannot be also used at the beginning of a file name because it is regarded as the option specification.
"("and ")" cannot be also used for a file name because they are regarded as the part of link options.
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)

(@)

(b)

(©)

In addition, the following characters cannot be used.

oS Prohibited Characters

Windows P>\

Linux "$& ()M ;<>"\/

In addition, there are cautions on using characters in file names and path names of subcommand files used for
internal processing.
Also refer to "2.4.2 Subcommand file usage".

- The length that can be specified for a file name depends on the OS (up to 259 characters in Windows).
- Alphabetical file names are not case sensitive in Windows.

- Two or more files can be specified as input.
Files which have different types (C source file and assembly source file or object file, and the like) can be mixed.
Note that two or more files having the same source file name except for the extension cannot be specified (even
when they are stored in separate folders).
In this case, even if there is an error in one file, processing of the remaining files will continue if processing is
possible.
The generated object files are not deleted after linking.

Example of operations
The examples of operations on the command line are shown below.

Remark See "2.5 Option" for details about each option.

Performing compilation, assembly, and linking by one command

C source file "file1.c" is compiled by ccrl, and then assembly source file "file1.asm" is generated.

Next, assembly source file "file1.asm" and "file2.asm" are assembled by asrl, and then object file "file1.obj" and
"file2.0bj" are generated.

The assembile list files are output to the current folder.

Finally, object file "file1.0bj", "file2.0obj", and "file3.obj" are linked by rlink, and then link map file "sample.map"
and load module file "sample.abs" are generated.

>ccrl filel.c file2.asm file3.obj -asmopt=-prn path -lnkopt=-list -osample.abs -
cpu=S2 -dev=dr5£100pj.dvf

Remark In the ccrl command line, use the -asmopt option to specify an option dedicated to asrl; to specify
an option dedicated to rlink, use the -Inkopt option.

Performing compilation and assembly by one command, and linking separately

C source file "file1.c" is compiled by ccrl, and then assembly source file "file1.asm" is generated.

Next, assembly source file "file1.asm" and "file2.asm" are assembled by asrl, and then object file "file1.obj" and
"file2.0bj" are generated.

The assembile list files are output to the current folder.

>ccrl -c filel.c file2.asm -asmopt=-prn path -cpu=S2 -dev=dr5£100pj.dvf

Remark In the ccrl command line, use the -asmopt option to specify an option dedicated to asrl.

Object file "file1.obj", "file2.0bj", and "file3.obj" are linked by rlink, and then link map file "sample.map" and load
module file "sample.abs" are generated.

>rlink filel.obj file2.o0bj file3.obj -output=sample.abs -list

Performing compilation, assembly, and linking separately
C source file "file1.c" is compiled by ccrl, and then assembly source file "file1.asm" is generated.

>ccrl -S filel.c -cpu=S2 -dev=dr5f100pj.dvf

Assembly source file "file1.asm" and "file2.asm" are assembled by asrl, and then object file "file1.0bj" and
"file2.0bj" are generated.
Assemble list files are also output.
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>asrl filel.asm -prn path -cpu=S2 -dev=dr5f100pj.dvf
>asrl file2.asm -prn path -cpu=S2 -dev=dr5f100pj.dvf

Object file "file1.obj", "file2.0bj", and "file3.obj" are linked by rlink, and then link map file "sample.map" and load
module file "sample.abs" are generated.

>rlink filel.obj file2.o0bj file3.obj -output=sample.abs -list

(d) Generating a standard library
The library generator (Ibgrl) is started to generate a standard library.

>1bgrl [Aoption]. ..

2.4.2 Subcommand file usage

A subcommand file is a file that options and file names specified for a ccrl, asrl, rlink command are described.

The command treats the contents of a subcommand file as if they were command-line arguments.

Use a subcommand file when the arguments will not fit on the command line, or when same options are specified
repeatedly each time the command is executed.

(1) Using a subcommand file for the compiler and assembler
(a) Cautions about description of a subcommand file

- The arguments to be specified can be coded over several lines.
However, you cannot start a new line within the name of the option specification or file.

- When the subcommand option is specified in a subcommand file, the same file name as the current subcom-
mand file cannot be specified in the subcommand option.

- The character code contents of a subcommand file cannot be specified by using the -character_set option.
If you use characters other than ASCII in the subcommand file, use the UTF-8 file with BOM.

- The following characters are treated as special characters.
Special characters written in a subcommand file are deleted from the parameter string passed to the ccrl com-
mand, and the ccrl command is executed with that string.

" (double quotation mark) The character string until the next double quotation mark is treated as a con-
tiguous character string.

# (sharp) If this is specified at the beginning of a line, the characters on that line before
the end of the line are interpreted as a comment.

A (circumflex) The character immediately following this is not treated as a special character.

(b) Example of subcommand file specification
Create subcommand file "sub.txt" using an editor.

-cpu=S2
-dev=dr5£f100pj.dvf
-c

-D test

-I dir

-Osize

Specify sub.txt by subcommand file specification option "-subccomand" on the command line.

>ccrl -subccomand=sub.txt -ofile.ob]j file.c

The command line is expanded as follows.

>ccrl -cpu=S2 -dev=dr5fl100pj.dvf -c -D test -I dir -Osize -ofile.obj file.c
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(2) Using a subcommand file for the optimizing linker
(a) Cautions about description of a subcommand file
- The leading hyphen ("-") on option names can be omitted.
- A space can be used in place of the equals sign ("=") as the delimiter between the option and parameter.
- A character string enclosed by double quotation marks (") can be specified as a file name or a path name.
- A subcommand file should be written in the character code specified in the system locale.

- Specify one option per one line.
If the command line cannot fit on a single line, you can use the ampersand ("&") to span multiple lines.

- The subcommand option cannot be specified in a subcommand file.
[V1.03 or earlier]

- When the subcommand option is specified in a subcommand file, the same file name as the current subcom-
mand file cannot be specified in the subcommand option.
[V1.04 or later]

- The following characters are treated as special characters.
These special characters themselves are not included in the command line of the rlink command and deleted.

& (and) The following line will be treated as a continuation.
; (semicolon) The characters on that line before the end of the line are interpreted as a
comment.

(b) Example of subcommand file specification
Create subcommand file "sub.txt" using an editor.

input file2.obj file3.obj ; This is a comment.
library 1libl.1lib, & ; This is a line continued.
1ib2.1ib

Specify sub.txt by subcommand file specification option "-subcommand" on the command line.

>rlink filel.obj -subcommand=sub.txt filed.obj

The command line is expanded as follows.

>rlink filel.obj file2.obj file3.obj -library=1ibl.lib,1ib2.1ib file4.obj

2.5 Option

This section explains ccrl options for each phase.
Compile phase -> See "2.5.1 Compile options"
Assemble phase -> See "2.5.2 Assemble options"
Link phase -> See "2.5.3 Link options"
Library generation phase -> See "2.5.4 Library generator options [V1.13.00 or later]"
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2.5.1 Compile options

This section explains options for the compile phase.

Caution about options are shown below.

- Uppercase characters and lowercase characters are distinguished for options.

- When numerical values are specified as parameters, decimal or hexadecimal numbers which starts with "0x" ("0X")

can be specified.

Uppercase characters and lowercase characters are not distinguished for the alphabet of hexadecimal numbers.

- When a file name is specified as a parameter, it can include the path (absolute path or relative path).
When a file name without the path or a relative path is specified, the reference point of the path is the current folder.

- When a parameter includes a space (such as a path name), enclose the parameter in a pair of double quotation

marks (").

The types and explanations for options are shown below.
An option with the description of [Professional Edition only] can be used only in the Professional Edition.

Table 2.2 Compile Options
Classification Option Description
Version/help display | -V This option displays the version information of ccrl.
specification
-help This option displays the descriptions of ccrl options.
Output file -0 This option specifies the output file name.
specification
-obj_path This option specifies the folder to save an object file
generated during compilation.
-asm_path This option specifies the folder to save an assembly source
file generated during compilation.
-prep_path This option specifies the folder to save the preprocessed C
source file.
Source debugging -g This option outputs information for source debugging.

control

-g_line [V1.02 or later]

This option enhances information for source debugging at
optimization.

Device specification
relation

-cpu

This option specifies the type of the CPU core.

-use_mda

This option specifies whether to allow generation of a code
using the division/multiplication and multiply-accumulate unit.

-use_mach [V1.11.00 or
later]

This option supports generation of the multiply-accumulate
instruction MACHU/MACH provided by the S3 core.

Language standard
specification

-lang [V1.06 or later]

This option specifies the language standard of C source files
and C++ source files.

Processing interrupt
specification

-P This option is used to execute only preprocessing for the
input C source file.

-S This option does not execute processing after assembling.

-C This option does not execute processing after linking.
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Classification Option Description
Preprocessor control | -D This option defines preprocessor macros.

-U This option deletes the definition of the preprocessor macro
by the -D option.

-1 This option specifies the folder to search header files.

-preinclude This option specifies the file that is included at the top of the
compilation unit.

-preprocess This option controls outputting the result of preprocessing.

Memory model

-memory_model

This option specifies the type of the memory model when
compiling.

-far_rom This option sets the default near/far attribute of ROM data to
far.
Optimization -0 This option specifies the optimization level or the details of
each optimization items.
-goptimize This option generates the information for inter-module

optimization.

Error output control

-no_warning_num

This option suppresses outputting warning messages of the
specified number.

-change_message [V1.06 or
later]

This option changes the message level.

-error_file

This option outputs all compiler error messages together to a
file.

Dependency file
output specification

-M [V1.00.00 or later]

This option outputs only the header file dependency file for
the input C source file.

-MM [V1.01.00 or later]

This option outputs only the header file dependency file for
the input C source file.

-MP [V1.01.00 or later]

This option additionally outputs the include file name as the
target to the header file dependency file.

-MT [V1.01.00 or later]

This option specifies the target name to be output to the
header file dependency file.

Additional
information output

-cref

This option outputs the static analysis information file.

-pass_source

This option outputs a C source program as a comment to the
assembly source file.
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Classification Option Description
Code generation -dbl_size This option changes the interpretation of the double and long
changing double types.
-signed_char This option specifies that a char type without a signed or

unsigned specifier is handled as a signed type.

-signed_ bitfield This option specifies that a bit field of a type without a signed
or unsigned specifier is handled as a signed type.

-switch This option specifies the format in which the code of switch
statements is to be output.

-volatile External variables and the variables specified with "#pragma
address" are handled as if they were volatile-declared.

-merge_string This option merges string literals.

-pack This option sets 1 as the number of alignment for a structure
member.

-stuff [V1.10 or later] This option allocates variables to sections separated accord-

ing to the number of alignment.

-stack_protector/ This option generates a code for detection of stack smashing.
-stack_protector_all
[Professional Edition only]
[V1.02 or later]

-control_flow_integrity This option generates code for the detection of illegal indirect
[Professional Edition only] function calls.
[V1.06 or later]

-insert_nop_with_label This option inserts a local label and nop instruction.
[V1.05 or later]

Extensions -strict_std [V1.06 or later] / The C source program is processed in strict compliance with

-ansi [V1.05 or earlier] the language standard which is specified with the -lang
option.

-refs_without_declaration An error is generated upon reference of an undeclared
function or a function that does not have a prototype
declaration.

-large_variable This option sets the maximum size of a variable to Oxffff
bytes.

-nest_comment This option enables nesting of /* */ comments.

-character_set This option specifies the Japanese/Chinese character code.

MISRA check -misra2004 [Professional This option checks source code against the MISRA-C: 2004

Edition only] rules.

-misra2012 [Professional This option checks source code against the MISRA-C: 2012

Edition only] [V1.02 or later] rules.

-ignore_files_misra This option specifies files that will not be checked against the
[Professional Edition only] MISRA-C: 2004 rules or MISRA-C: 2012 rules.

-check_language_extension | This option enables the source-code checking of the
[Professional Edition only] MISRA-C: 2004 rules or MISRA-C: 2012 rules, which are par-
tially suppressed by the extended language specifications.

-misra_intermodule This option checks source code in multiple files against the
[Professional Edition only] MISRA-C:2012 rules.
[V1.08 or later]
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Classification Option Description
Subcommand file -subcommand This option specifies a subcommand file.
specification
Assembler and -asmopt This option specifies assemble options.
linker control
-Inkopt This option specifies link options.
-asmcmd This option specifies the use of a subcommand file to specify
the assemble options to be passed to the assembler.
-Inkemd This option specifies the use of a subcommand file to specify
the link options to be passed to the optimizing linker.
-dev This option specifies the device file that the assembler and
optimizing linker use.
Compiler transition -convert_cc This option supports transition of programs written for other

support

compilers.

-unaligned_pointer_for_ca78
kOr [V1.06 or later]

Indirect references by pointers are accessed in 1-byte units.
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Version/help display specification

The version/help display specification options are as follows.

-V
- -help
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-V

This option displays the version information of ccrl.

[Specification format]

-V

- Interpretation when omitted
Compilation is performed without displaying the version information of ccrl.

[Detailed description]

- This option outputs the version information of ccrl to the standard error output.
It does not execute compilation.

[Example of use]

- To output the version information of ccrl to the standard error output, describe as:

>ccrl -V
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-help

This option displays the descriptions of ccrl options.

[Specification format]

-help

- Interpretation when omitted
The descriptions of ccrl options are not displayed.

[Detailed description]

- This option outputs the descriptions of ccrl options to the standard error output.
It does not execute compilation.

[Example of use]

- To output the descriptions of ccrl options to the standard error output, describe as:

>ccrl -help

R20UT3123EJ0115 Rev.1.15 ENESAS
Dec 01, 2025

Page 28 of 970



CC-RL 2. COMMAND REFERENCE

Output file specification

The output file specification options are as follows.

- -0

- -obj_path

- -asm_path

- -prep_path
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-0

This option specifies the output file name.

[Specification format]

-oAfile

- Interpretation when omitted
The output file name differs depending on the specificated option.
The file is output to the current folder when the output folder is not specified.

- When the -P option is specified
The output file name will be the input file name with the extension replaced by

- When the -S option is specified
The output assembly source file name will be the source file name with the extension replaced by ".asm".

- When the -c option is specified
The output object file name will be the source file name with the extension replaced by ".obj".

- Other than above
The output load module file name will be the first input file name with the extension replaced by ".abs".

[Detailed description]

- This option specifies the output file name as file.
- If file already exists, it will be overwritten.
- This option is valid when processing is interrupted by specifying the -P, -S, or -c option.

- If this option is specified with the -P option
It is assumed that is the name of the file containing the results of preprocessing performed on the input file has
been specified as file.

- If this option is specified with the -S option
It is assumed that an assembly source file name has been specified as file.

- If this option is specified with the -c option
It is assumed that an object file name has been specified as file.

- Other than above
It is assumed that the output file name to be set in the -output option for the optimizing linker is specified as file.
When file has no extension, the output file name depends on the -form option for the optimizing linker.
See the description of "Link options" for detail.

- An error will occur if two or more files are output.

- An error will occur if file is omitted.

[Example of use]

- To output the load module file with "sample.abs" as the file name, describe as:

>ccrl -o sample.abs -cpu=S2 -dev=dr5f100pj.dvf main.c
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-obj_path

This option specifies the folder to save an object file generated during compilation.

[Specification format]

-obj path[=path]

- Interpretation when omitted
The object file is saved under the source file name with the extension replaced by ".obj" to the current folder.

[Detailed description]

- This option specifies the folder to save an object file generated during compilation as path.

- If an existing folder is specified as path, the object file is saved under the source file name with the extension replaced
by ".obj" to path.
An error will occur if a nonexistent folder is specified.

- An existing file can be specified as path.
If one object file is output, it will be saved with path as the file name.
If two or more object files are output, an error will occur.
An error will occur if a nonexistent file is specified.

- If "=path" is omitted, the object file is saved under the C source file name with the extension replaced by ".obj" to the
current folder.

- If two or more files with the same name (even if they are in different folders) are specified as source files, then a warn-
ing is output, and an object file is only saved for the last source file to be specified.

[Example of use]

- To save the object file generated during compilation to folder "D:\sample", describe as:

>ccrl -obj path=D:\sample -cpu=S52 -dev=dr5f100pj.dvf main.c

R20UT3123EJ0115 Rev.1.15 RENESAS Page 31 of 970
Dec 01, 2025



CC-RL 2. COMMAND REFERENCE

-asm_path

This option specifies the folder to save an assembly source file generated during compilation.

[Specification format]

—asm_path[=path]

- Interpretation when omitted
An assembly source file will not be output (except when specifying the -S option).

[Detailed description]

- This option specifies the folder to save an assembly source file generated during compilation as path.

- If an existing folder is specified as path, the assembly source file is saved under the C source file name with the
extension replaced by ".asm" to path.
An error will occur if a nonexistent folder is specified.

- An existing file can be specified as path.
If one assembly source file is output, it will be saved with path as the file name.
If two or more assembly source files are output, an error will occur.
An error will occur if a nonexistent file is specified.

- If "=path" is omitted, the assembly source file is saved under the C source file name with the extension replaced by
".asm" to the current folder.

- If two or more files with the same name (even if they are in different folders) are specified as source files, then a warn-
ing is output, and an assembly source file is only saved for the last source file to be specified.

[Example of use]

- To save the assembly source file generated during compilation to folder "D:\sample", describe as:

>ccrl -asm path=D:\sample -cpu=S52 -dev=dr5f100pj.dvf main.c
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-prep_path

This option specifies the folder to save the preprocessed C source file.

[Specification format]

-prep_path[=path]

- Interpretation when omitted
A preprocessed C source file will not be output (except when specifying the -P option).

[Detailed description]

- This option specifies the folder to save a preprocessed C source file generated by specifying the -P option as path.

- If an existing folder is specified as path, the preprocessed C source file is saved under the C source file name with the

extension replaced by ".i" to path.
An error will occur if a nonexistent folder is specified.

- An existing file can be specified as path.
If one preprocessed C source file is output, it will be saved with path as the file name.
If two or more preprocessed C source files are output, an error will occur.
An error will occur if a nonexistent file is specified.

- If "=path" is omitted, the preprocessed C source file is saved under the C source file name with the extension

replaced by ".i

- If two or more files with the same name (even if they are in different folders) are specified as source files, then a warn-
ing is output, and a preprocessed C source file is only saved for the last source file to be specified.

[Example of use]

- To save the preprocessed C source file to folder "D:\sample", describe as:

>ccrl -prep path=D:\sample -P -cpu=S2 -dev=dr5f100pj.dvf main.c
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Source debugging control

The source debugging control options are as follows.

- -9
- -g_line [V1.02 or later]
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-9

This option outputs information for source debugging.

[Specification format]

-9

- Interpretation when omitted
Information for source debugging will not be output.

[Detailed description]

- This option outputs information for source debugging to the output file.
- Source debugging can be performed by specifying this option.

- When both this option and the optimization option are specified, the information output for source debugging is also
affected.

[Example of use]

- To output information for source debugging to the output file, describe as:

>ccrl -g -cpu=S2 -dev=dr5f100pj.dvf main.c
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-g_line [V1.02 or later]

This option enhances information for source debugging at optimization.

[Specification format]

-g_line

- Interpretation when omitted
This option does not enhance information for source debugging at optimization.

[Detailed description]

- This option is valid only when the -g option is specified simultaneously.

- This option enhances debugging information so that step execution in the source level can be conducted more pre-
cisely at debugging when optimization has been performed.

- The amount of debugging information may increase and cause step execution to slow down.

[Example of use]

- To enhance the information for source debugging in the output file and then output it, describe as:

>ccrl -g -g line -cpu=S2 -dev=dr5f100pj.dvf main.c
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Device specification relation

The device specification relation options are as follows.
- -cpu

- -use_mda

- -use_mach [V1.11.00 or later]
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-cpu

This option specifies the type of the CPU core.

[Specification format]

-cpu={S1]S2|S3}
S1: RL78-S1 core
S52: RL78-S2 core
S3: RL78-S3 core

- Interpretation when omitted
Cannot be omitted. An error will occur if no specification is made.
However, no error will occur when the -V or -help option is specified.

[Detailed description]
- This option specifies the type of the CPU core.

- An error will occur if the string that cannot be specified is specified.

- An error will occur if the -cpu=S1 and -dbl_size=8 options are specified at the same time.

- An error will occur if the -cpu=S2 and -dbl_size=8 options are specified at the same time.

- This option only specifies the type of the CPU core and does not specify whether the arithmetic unit is implemented.

- Depending on this option setting, the interpretation differs when the -use_mda option is omitted.
See "-use_mda" for detail.

- Depending on this option setting, the interpretation differs when the -memory_model option is omitted.
See "-memory_model" for detail.

[Example of use]

- To generate a code for the RL78-S2 core specified as the CPU type, describe as:

>ccrl -cpu=S2 -dev=dr5f100pj.dvf main.c
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-use_mda

This option specifies whether to allow generation of a code using the division/multiplication and multiply-accumulate
unit.

[Specification format]

-use mda={not use|mda}
not use: Suppresses generation of a code by the compiler using the division/multipli-
cation and multiply-accumulate unit.

mda: Allows generation of a code by the compiler using the division/multiplication

and multiply-accumulate unit.

- Interpretation when omitted
When the -cpu=S1 or -cpu=S3 option is specified, the code is the same as when the -use_mda=not_use option is

specified.
When the -cpu=S2 option is specified, the code is the same as when the -use_mda=mda option is specified.

[Detailed description]
- This option specifies whether to allow generation of a code by the compiler using the division/multiplication and multi-
ply-accumulate unit.
- The following shows the ccrl operation when both this option and the -cpu option are specified.

-use_mda=
not_use mda
-cpu= S1 Can be specified together Compile error
S2 Can be specified together Can be specified together
S3 Can be specified together Compile error

[Caution]
- To control codes other than those generated by the compiler, isolation of the runtime library is also required. For
details, see "7.1 Supplied Libraries".
- Do not specify -use_mda=mda for devices without division/multiplication and multiply-accumulate units.

[Example of use]

- To generate a code that uses the division/multiplication and multiply-accumulate unit, describe as:

>ccrl -use mda=mda -cpu=S2 -dev=dr5f100pj.dvf main.c
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-use_mach [V1.11.00 or later]

This option supports generation of the multiply-accumulate instruction MACHU/MACH provided by the S3 core.

[Specification format]

-use mach={not use|mach}
not use : Generates a code that does not use the instruction MACHU/MACH
mach : Generates a code that uses the instruction MACHU/MACH

- Interpretation when omitted
The code is the same as when the -use_mach=not_use option is specified.

[Detailed description]

- This option specifies whether to use the multiply-accumulate instruction MACHU/MACH.
- If the -use_mach=mach option is specified when the -cpu=S1 or -cpu=S2 option is specified, a compilation error
occurs.

- If the -use_mach=mach option is specified, the system register MACR used by the multiply-accumulation instruction
MACHU/MACH will be guaranteed to have the same values before and after function calls and interrupts.
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Language standard specification

The language standard specification option is as follows.
- -lang [V1.06 or later]
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-lang [V1.06 or later]

This option specifies the language standard of C source files and C++ source files

[Specification format]

-lang={c|c99} [V1.11 or earlier]
-lang={c|c99|cppld}

[V1.12 or later]

- Interpretation when omitted
Compilation is executed in accord with the C90 standard.

[Detailed description]
This option specifies the language standard of the source file.

- When the -lang=c option is specified or the option is omitted, compilation is executed in accord with the C90 standard
- When the -lang=c99 option is specified, compilation is executed in accord with the C99 standard.

- When the -lang=cpp14 option is specified, compilation is executed in accord with the C++14 standard. [V1.12 or later]

- If any option other than -lang=c, -lang=c99, or -lang=cpp14 is specified, an error occurs.

[Remark]

- If a C source file is specified for input when the -lang=cpp14 option is specified, a compile error occurs.
[V1.12 or later]

- For details on operation when the -lang=cpp14 option is specified, see the following manual:
CC-RL C++ User's Manual

- This compiler does not support the following language standards.

- Some header files and standard library functions in the C90/C99 language standard
- Complex number types in the C99 language standard

- Variable-length arrays in the C99 language standard
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Processing interrupt specification

The processing interrupt specification options are as follows.
--P

--S

- -C
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-P

This option is used to execute only preprocessing for the input C source file.

[Specification format]

-P

- Interpretation when omitted
Processing is continued after preprocessing.
The preprocessed C source file are not output.

[Detailed description]
- This option is used to execute only preprocessing for the input C source file and output the results to a file.

- The output file name will be the input file name with the extension replaced by
- The output file name can be specified by specifying this option and the -o option.

- The contents of the output file can be controlled by specifying the -preprocess option.

[Example of use]

- To execute only preprocessing for the input C source file and output the results to file "main.i", describe as:

>ccrl -P -cpu=S2 -dev=dr5f100pj.dvf main.c
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-S

This option does not execute processing after assembling.

[Specification format]

-S

- Interpretation when omitted
Processing is continued after assembling.

[Detailed description]

- This option does not execute processing after assembling.
- The assembly source file is output under the source file name with the extension replaced by ".asm".

- The output file name can be specified by specifying this option and the -o option.

[Example of use]

- To output assembly source file "main.asm" without executing any processing after the assembling, describe as:

>ccrl -S -cpu=S2 -dev=dr5f100pj.dvf main.c
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-C

This option does not execute processing after linking.

[Specification format]

- Interpretation when omitted
Processing is continued after linking.

[Detailed description]

- This option does not execute processing after linking.
- The object file is output under the source file name with the extension replaced by ".obj".

- The output file name can be specified by specifying this option and the -o option.

[Example of use]

- To output object file "main.obj" without executing any processing after the linking, describe as:

>ccrl -c -cpu=S2 -dev=dr5f100pj.dvf main.c
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Preprocessor control

The preprocessor control options are as follows.

--D
--U
-l
- -preinclude
- -preprocess
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-D

This option defines preprocessor macros.

[Specification format]

-D[A]l name[=def] [, name[=def]]..

- Interpretation when omitted
None

[Detailed description]

- This option defines name as a preprocessor macro.
- This is equivalent to adding "#define name def" at the beginning of the source file.

- This option cannot be used to redefine C language macros that have been defined already: _ LINE__, FILE__,
__DATE_ ,_TIME__,_ RENESAS_VERSION__,_ RL78_ , CCRL__,_ CCRL,__RENESAS__ (exceptfor-D
__RL78_[=1],-D __CCRL__[=1],-D __CCRL[=1] and -D _ RENESAS__[=1]).

If any of these macros is redefined, the definition is ignored and a warning will be output.

- An error will occur if name is omitted.
- If "=def" is omitted, defis regarded as 1.
- This option can be specified more than once.

- If both this option and -U option are specified for the same preprocessor macro, the option specified last will be valid.

[Example of use]

- To define "sample=256" as a preprocessor macro, describe as:

>ccrl -D sample=256 -cpu=S2 -dev=dr5f100pj.dvf main.c
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-U

This option deletes the definition of the preprocessor macro by the -D option.

[Specification format]

-U[A]l name[, name] . ..

- Interpretation when omitted
None

[Detailed description]

- This option deletes the definition of the preprocessor macro by the -D option.
- This is equivalent to adding "#undef name" at the beginning of the source file.
- An error will occur if name is omitted.

- This option cannot delete the definition by describing "#define name def".

- This option can be specified more than once.

- If both this option and -D option are specified for the same preprocessor macro, the option specified last will be valid.

[Example of use]

- To delete the definition of preprocessor macro "test" by the -D option, describe as:

>ccrl -D TEST=XTEST -U TEST -cpu=S2 -dev=dr5f100pj.dvf main.c

R20UT3123EJ0115 Rev.1.15 RENESAS Page 49 of 970
Dec 01, 2025



CC-RL 2. COMMAND REFERENCE

This option specifies the folder to search header files (compile phase/assemble phase).

[Specification format]

~-I[Alpathl[,path]...

- Interpretation when omitted
The header file is searched from only the folder that holds the source file and the standard header file folder (version

folder\inc) (compile phase).
The include file is searched from only the folder that holds the source file and the current folder (assemble phase).

[Detailed description]

- This option specifies the folder to search for header files which are loaded by preprocessor directive "#include" and
include files which are loaded by the assembler's control instruction "$INCLUDE" as path.
Header files are searched according to the following sequence.

<1> Folder with source files (When files are specified by using " ")

Remark When inclusion of a file is specified through #include, the folder that holds the file where the
#include line is written is searched. When #include specifications are nested, folders are
searched in the order from the innermost to the outermost level of the #include nest.

<2> Path specified by the -l option (If multiple paths are specified, they are searched in the order in which they
were specified on the command line (that is, from left to right).)

<3> Standard header file folder

The include files of the assembler are searched according to the following sequence.

<1> Path specified by the -include option (If multiple paths are specified, they are searched in the order in which
they were specified on the command line (that is, from left to right).)

<2> Folder that holds the source fil
<3> Current folder
- If path does not exist, a warning will be output.

- An error will occur if path is omitted.

[Example of use]

- To search header files from the current folder, folder D:\include, the standard folder in that order, describe as:

>ccrl -I D:\include -cpu=S2 -dev=dr5f100pj.dvf main.c
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-preinclude

This option specifies the file that is included at the top of the compilation unit.

[Specification format]

-preinclude=file[, file]..

- Interpretation when omitted
It is assumed that the file that is included at the top of the compilation unit does not exist.

[Detailed description]

- This option specifies the file that is included at the top of the compilation unit as file.
- If the file specified as file is not found, an error will occur.

- This option starts searching from the folder that started the complier if the file is specified by its relative path.

[Example of use]

- To include file "sample.h" at the top of the compilation unit, describe as:

>ccrl -preinclude=sample.h -cpu=S2 -dev=dr5f100pj.dvf main.c

R20UT3123EJ0115 Rev.1.15 RENESAS Page 51 of 970
Dec 01, 2025



CC-RL 2. COMMAND REFERENCE

-preprocess

This option controls outputting the result of preprocessing.

[Specification format]

-preprocess=string[, string]

- Interpretation when omitted
The comments and line number information of the C source are not output to the preprocessed file.

[Detailed description]
- This option outputs the comments and line number information of the C source to the preprocessed file.

- This option is valid only when the -P option is specified.
If the -P option is not specified, a warning is output and this option will be ignored.

- The items that can be specified as string are shown below.
An error will occur if any other item is specified.

comment Outputs the comments of the C source.

line Outputs line number information.

<Format of line number information>

#line line-number "file-name"

- line-number is a decimal number, and the maximum value is the maximum number of unsigned int.

- In the full path of file-name, "\" is converted to "\ \", and " to "\"".
Other than printable characters (including spaces) are output as "\ 3-digit octal number" ("\\ %030").
Line feed characters are converted to "\\n".

- If an input source file contains the preprocessor directive ‘#number "string™ or '#line number "string", then
number is used as line-number, and string as file-name.

- An error will occur if string is omitted.

- Itis output in the standard character encoding of the OS.

[Example of use]

- To output the comments and line number information of the C source to the preprocessed file, describe as:

>ccrl -preprocess=comment, line -P -cpu=S2 -dev=dr5f100pj.dvf main.c

The following example is equivalent to the example above.

>ccrl -preprocess=comment -preprocess=line -P -cpu=S2 -dev=dr5f100pj.dvf main.c
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Memory model

The memory model options are as follows.
- -memory_model

- -far_rom
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-memory_model

This option specifies the type of the memory model when compiling.

[Specification format]

-memory model={small|medium}

- Interpretation when omitted
When the -cpu=S1 option is specified, small is assumed.
When the -cpu=S2 or -cpu=S3 option is specified, medium is assumed.

[Detailed description]

- This option specifies the type of the memory model when compiling.

- The following shows the memory model that can be specified.

Type Memory Model Description
small Small model The default attribute of both variables and functions is set to near.
medium Medium model The default attribute of variables is set to near and that for functions
is set to far.

- An error will occur if multiple types of the memory model are specified at the same time.

- See "2.6.6 Relationship with near and far" for the relationship with near and far.

[Example of use]

- To specify the small model as the type of the memory model when compiling, describe as:

>ccrl -memory model=small -cpu=S2 -dev=dr5fl100pj.dvf main.c
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-far_rom

This option sets the default near/far attribute of ROM data to far.

[Specification format]

-far rom

- Interpretation when omitted
The default near/far attribute of ROM data is determined by the -memory_model option setting.

[Detailed description]

- This option changes the near/far attribute for ROM data, which is specified by the memory model, to far.
- This option is not applied to the ROM data with the __near or __far keyword specified.

- When this option is specified and a pointer points to const data, the near/far attribute of this pointer is far. However,
when a pointer points to non-const data, its attribute is near. Therefore, though in violation of the C90 and C99 stan-

dard, the pointer size depends on whether the pointer points to const data. This option should be used on this under-
standing.

// -far rom is specified.

char* ptr; // The pointer size is 2 bytes. It points to the char with  near
attribute.

const char* c _ptr; // The pointer size is 4 bytes. It points to the const char with
__ far attribute.

- When a standard library functionNote using a pointer to a const variable as a parameter is linked, it is replaced with a
standard library function for a far pointer by "#if defined(__FAR_ROM__)" in the standard header.

Note puts, perror, atof, atoff, strtod, strtof, atoi, atol, strtol, strtoul, bsearch, gsort, memcpy, memmove,

memcmp, memchr, memset, strcpy, strnepy, strcat, strncat, stremp, strnemp, strchr, strespn, strp-
brk, strrchr, strspn, strstr, strlen

[Example of use]

- To change the near/far attribute for ROM data, which is specified by the memory model, to far, describe as:

>ccrl -far rom -cpu=S2 -dev=dr5f100pj.dvf main.c
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Optimization

The optimization options are as follows.

--0
- -goptimize
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-O

This option specifies the optimization level or the details of each optimization items.

[Specification format]

-O[level]
-Oitem[=value] [, item[=valuel]]...

- Interpretation when omitted
The -Odefault option is assumed.

[Detailed description]

- This option specifies the optimization level or the details of each optimization items.

- The following items can be specified for level.

size Optimization with the object size precedence
Regards reducing the ROM/RAM capacity as important and performs the maximum optimization
that is effective for general programs.

speed Optimization with the execution speed precedence
Regards improving the execution speed as important and performs the maximum optimization
that is effective for general programs.

default Default
Does optimization that is effective for both the object size and execution speed.

lite Partial optimization
[V1.12 or later] | Performs partial optimization with marginal affect on the debug function.

nothing Optimization with debugging precedence
Regards debugging as important and provides minimum optimizations such as deleting redun-
dant code.

Note that the items that can be specified for level vary depending on the version.

[V1.11 or earlier] All items other than -Olite can be specified for level for both the paid editions and free evaluation
edition.

[V1.12 or later] All items can be specified for level for the paid editions and the free evaluation edition within the
trial period.
Only -Olite or -Onothing can be specified for a free evaluation edition whose trial period has
expired. If any other value is specified, a warning message is output, and then the value is
changed to -Olite.

- The items that can be specified as item and value are shown below.
An error will occur if any other item is specified.

Optimization Item Parameter Description
(item) (value)
unroll Oto Loop expansion
4294967295 The loop statements (for, while, and do-while) are expanded.
(Integer value) Use value to specify the maximum rate of increase in code size after loop
expansion.

A value of 0 set as value has the same meaning as a value of 1.

If value is omitted, it is assumed that "2" has been specified.

This item is valid when the -Osize, -Ospeed, or -Odefault option is speci-
fied.
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Optimization ltem Parameter Description
(item) (value)
delete_static_func | on or off Deleting unused static functions

If value is omitted, it is assumed that "on" has been specified.

inline_level Oto3 Inline expansion for functions
(Integer value) value signifies the level of the expansion.
0: Suppresses all inline expansion including the function for which
"#pragma inline" is specified.
1: Performs inline expansion for only a function for which "#pragma
inline" is specified.
2: Distinguishes a function that is the target of expansion automatically
and expands it.
3: Distinguishes the function that is the target of expansion automati-
cally and expands it, while minimizing the increase in code size.
However, if 1 to 3 is specified, the function that is specified by "#pragma
inline" may not be expanded according to the content of the function and
the status of compilation.
If value is omitted, 2 is assumed if the -Osize, -Ospeed, or -Odefault
option is specified, and 1 is assumed if the -Olite option is specified.
If the -Osize, -Ospeed, or -Odefault option is specified, all items for value
are valid.
If the -Olite option is specified, 0 and 1 are valid.
If the -Onothing option is specified, 0 is only valid.

inline_size 0 to 65535 Size for inline expansion

(Integer value) Specify the maximum increasing rate (%) of the code size up to which
inline expansion is performed.

When 100 is specified, functions are expanded inline until the code size
increases by 100%.

If value is omitted, it is assumed that 100 has been specified.

This item is valid when the -Oinline_level=2 option is specified (including
when the -Ospped option is specified).

pipeline on or off Pipeline optimization

[V1.03 or later] If value is omitted, it is assumed that "on" has been specified.
This item is valid when the -Osize, -Ospeed, or -Odefault option is speci-
fied.

tail_call on or off Replacement of a function call at the end of a function with br instruction

If "on" is specified, then if there is a function call at the end of a function,
and certain conditions are met, a br instruction will be generated for that
call rather than a call instruction. The ret code will be removed, reducing
the code size.

However, some debug functions cannot be used.

If value is omitted, it is assumed that "on" has been specified.
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Optimization Iltem Parameter Description
(item) (value)
merge_files - Merging of multiple files before compilation

If this option is omitted, compilation is done in input file units without
merging the files.

Multiple C source files are merged then compiled, and output as a single
file.

The output file name is the specified output file name when -o is speci-
fied. When -o is not specified, the output file name becomes the file
name according to the interpretation when -o is omitted for the C source
file name that has been specified first.

When there is only one input file or this option is specified simultaneously
with -P, this option is invalid.

When this option is specified simultaneously with -S or -c, an empty file is
created and its file name is in accordance with the interpretation when -o
is omitted for the C source file name that has been specified second or
later.

When this option is specified simultaneously with -Oinline_level, inline
expansion is performed between files.

When linking an object file created with this option specified, operation is
not guaranteed if linker option -delete, -rename, or -replace is specified
simultaneously.

intermodule - Global optimization execution
The main optimization contents are the following.

- Optimization using alias analysis between procedures

- Propagation of constants, such as parameters and return values

whole_program - Optimization assuming that the whole program consists only of the input
file

If this option is omitted, it is not assumed that the whole program consists
only of the target file for compilation.

The compilation is performed assuming that the following conditions are
met. Operation is not guaranteed if these conditions are not met.

- The values and addresses of extern variables defined in the files to be
compiled will not be modified or referenced from outside those files.

- If a file to be compiled calls a function defined outside the files to be
compiled, the called function will never call a function in the files to be
compiled.

If this option is specified, it is assumed that the -Ointermodule option is
specified.

If two or more C source files are input, it is assumed that the

-Omerge _files option is specified.

alias ansi or noansi Optimization considering the type pointed to by pointers
If this option is omitted, noansi is assumed.

same_code on or off The multiple same instruction sequences that are found within a single
[V1.02 or later] section of the compilation unit are integrated into a function.

If value is omitted, it is assumed that on is specified.

This option is valid when the -Osize, -Ospeed, or -Odefault option is
specified.
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[V1.10 or later]

Optimization Item Parameter Description
(item) (value)

branch_chaining on or off Optimization by reducing the branch instruction code size

[V1.10 or later] This option uses a branch instruction whose code size is small. To use a
branch instruction whose code size is small, a branch destination may be
another branch instruction which shares the same destination, not a
direct branch to the final destination.
As a result, although this option reduces the code size, it also lowers the
execution speed.
Note that using this optimization without specifying the -g_line option may
affect the behavior of single-step execution.
If the value is omitted, it is assumed that on has been specified.
This option is valid when the -Osize or -Odefault option is specified.

align on or off Optimization by changing the alignment condition

The number of generated instructions is decreased, the code size is
reduced and the execution speed is increased by changing the variable
alignment condition and then combining multiple accesses into one
when, for example, accessing contiguous areas in a structure-type vari-
able.

As a result of changing the alignment condition, padding data is filled in
and the amount of consumption may increase in the data storage area.
If value is omitted, it is assumed that on has been specified.

This option is valid when the -Osize, -Ospeed, or -Odefault option is
specified.

This option is invalid if the -stuff option is specified at the same time.

- If this option is specified more than once for the same item, the option specified last will be valid.

- According to the -Olevel setting, each -Oitem item is set to the value shown in the following.
The -Oitem items not listed in the table are not affected by the -Olevel setting.
Note that optimization through the -Olevel setting does not precisely match the optimization result obtained by speci-
fying each -Oitem value separately. For example, when the -Odefault level is specified as -Olevel and then each
-Oitem is separately set to match the corresponding item value for the -Osize level, the optimization result is not
equivalent to that obtained when -Osize is specified from the beginning.

Optimization Item Optimization Level (level)

(ftem) -Osize -Ospeed -Odefault -Olite -Onothing
unroll 1 2 1 - -
delete_static_func on on on on off
inline_level 3 2 3 1 0
inline_size 0 100 0 - -
tail_call on on on off off
pipeline on on on - -
same_code on off off - -
branch_chaining on - on - -
align on on off - -
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- The interpretation when the -O option is partially or entirely omitted is as follows.

- If specification of the -O option is omitted, it is assumed that the -Odefault option has been specified.

- If the level parameter of the -O option is omitted, it is assumed that size has been specified.

- If only -Oitem is specified (-Olevel is not specified), it is assumed that -Odefault has been specified for -Olevel.

[Example of use]

- To perform optimization with the object size precedence, describe as:

>ccrl -Osize -cpu=S2 -dev=dr5f100pj.dvf main.c

- Partial or entire omission of the -O option is interpreted as follows.

>ccrl -cpu=S2 -dev=dr5f100pj.dvf main.c

>ccrl -cpu=S2 -dev=dr5fl100pj.dvf -0 main.c

>ccrl -cpu=S2 -dev=dr5f100pj.dvf -Ounroll=8 main.c
>ccrl -cpu=S2 -dev=dr5f100pj.dvf -O -Ounroll=8 main.c

%=

#

Same as -Odefault

Same as -Osize

Same as -Odefault
-Ounroll=8

Same as -Osize -Ounroll=8

- To perform global execution, describe as

- Optimization using alias analysis between procedures

> ccrl -cpu=S2 iml.c -Odelete static_ func=off, intermodule

<C source code>

extern long x[2];

extern int y[2];

static long funcl (long *a,
*a=0;
*b=1;
return *a;

int *b) {

}
long func2 (void) {
return funcl (&x[0], &yI[1l]):

}

<Output code>

_funcle@l:
.STACK _funcl@l = 6
movw de, ax
push bc
pop hl
clrw ax

[de+0x02],

[del,

ax

[h1], ax

bc ;

ax ;

movw ax
movw
onew
movw
clrw
clrw

ret

ax

addresses.

0 is directly assigned because a and b point to different

- Propagation of constants, such as parameters and return values

> ccrl -cpu=S2 im2.c -Oinline level=1l,intermodule
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<C source code>

static near int func(int x,
return z-x-y;

int y, int z) {

}
int func2 (void) {
return func(3,4,8);

<Output code>

.SECTION

_func@l:
.STACK _func@l = 4
onew ax ;
ret
.SECTION

_func2:
.STACK func2 = 4
movw de, #0x0008
movw bc, #0x0004
movw ax, #0x0003
br ! func@l

.text, TEXT

1(=8-3-4) is directly assigned.

.textf, TEXTF

- To perform optimization considering the type pointed to by pointers, describe as:

> ccrl -cpu=S2 all.c -Oalias=ansi

<C source code>

long x,
void func (short *ps)

n;

<Output code>

As ps and n have different types, the value of n will not be affected by "ps = 2;". Therefore, the value used for

assignment in "n = 1" is used again at (A).
(When "ps = 2;" changes the value of n, the result will be changed.)

__func:
.STACK _func = 4
movw de,
clrw ax
movw bc, ax
movw !LOWW( n+0x00002), ax
onew ax
movw hl, ax
movw ! LOWW (
onew ax
incw ax
movw [de], ax
movw ax, bc 7 (A)
movw !LOWW( x+0x00002), ax
movw ax, hl ;5 (A)
movw !LOWW(_ x),
ret

ax

n),

ax

ax

The value used for assignment in n =

1 is used again.
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[Caution]

When source-level debugging is performed using an optimized object code, take account of the following ramifications.

- A variable may not be read or written at the location where that variable is referenced in the source program because
an expression has been transformed (copy propagation, common subexpression recognition, etc.) due to optimiza-
tion.

- Step execution may not be performed according to the source program because statements have been optimized
(code sharing, elimination, rearrangement, etc.).
In addition, a breakpoint may not be set for a particular statement. For example, if a statement has been deleted, a
breakpoint cannot be set at that statement.

- There is a possibility that the variable's available range (range in which the variable can be referenced in the program)
or variable's location (register or memory location) is changed due to optimization (rearrangement of statements, reg-
ister allocation, etc.) of statements or variables.

- Step execution for an inline-expanded statement is performed not at the inline-expanded part but within the inline
expansion source function.
Since calling of the inline-expanded function is deleted, a breakpoint cannot be set there.

- Since a great amount of memory is consumed to process debugging information at compilation, it may result in "out of
memory".
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-goptimize

This option generates the information for inter-module optimization.

[Specification format]

-goptimize

- Interpretation when omitted
The information for inter-module optimization is not generated.

[Detailed description]

- This option generates the additional information for inter-module optimization in the output file.

- At linkage, inter-module optimization is applied to files for which this option has been specified.

For details on inter-module optimization, see the description of the link option -Optimize.

[Example of use]

- To generate the information for inter-module optimization, describe as:

>ccrl -c —goptimize -cpu=S2 -dev=dr5f100pj.dvf main.c
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Error output control

The error control options are as follows.
- -no_warning_num

- -change_message [V1.06 or later]

- -error_file
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-no_warning_num

This option suppresses outputting warning messages of the specified number.

[Specification format]

-no_warning num={num|numl-num2} [, ...]

- Interpretation when omitted
All warning messages are output.

[Detailed description]

- This option suppresses outputting warning messages of the specified number.

- Specify the error numbers as num, num1, and num?2.
If the error number that does not exist, it will be ignored.

- An error will occur if num, num1, or num2 is omitted.

- If num1-num2 is specified, it is assumed that error numbers within the range have been specified.

- If this option is specified more than once, all of the given specifications will be effective.

- The error number specified by this option is the rightmost 5 digits of the 7-digit number following the "W".

- This option does not control messages that have been changed to be conveyed as errors with the -change_message
option.

- This option controls the following message numbers.
- W0510000 to W0529999 and W0550000 to W0559999 [V1.05 or earlier]
- W0510000 to W0559999 [V1.06 or later]

[Example of use]
- To suppress outputting warning message "W0511146" and "W0511147", describe as:

>ccrl -no warning num=11146,11147 -cpu=S2 -dev=dr5f100pj.dvf main.c
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-change_message [V1.06 or later]

This option changes the message levels.

[Specification format]

-change message=error [={num|numl-num2} [, ...]]

- Interpretation when omitted
Message levels are not changed.

[Detailed description]

- This option changes the specified warning messages to error messages.
This option controls message numbers W0510000 to W0549999.

- The rightmost 5 digits of the message number are specified for num, num1, and num2.
If a message number that does not exist is specified, it will be ignored.

- If no message number is included, operation is as if all message numbers have been specified.

- If num1-num2 is specified, it is assumed that message numbers within the range have been specified.

- If this option is specified more than once, all of the given specifications will be effective.
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-error_file

This option outputs all error messages of the compiler to the specified file.

[Specification format]

-error file=file

- Interpretation when omitted
Error messages are output to only the standard error output.

[Detailed description]

- This option outputs error messages to the standard error output and file file.
- If file already exists, it will be overwritten.

- An error will occur if file is omitted.

[Example of use]

- To output error messages to the standard error output and file "err", describe as:

>ccrl -error file=err -cpu=S2 -dev=dr5fl100pj.dvf main.c
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Dependency file output specification

The dependency file output specification options are as follows.
- -M [V1.00.00 or later]

- -MM [V1.01.00 or later]
- -MP [V1.01.00 or later]
- -MT [V1.01.00 or later]
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-M [V1.00.00 or later]

This option outputs only the header file dependency file for the input C source file.

[Specification format]

-M

- Interpretation when omitted
Processing continues without analyzing dependencies. A header file dependency file is not output.

[Detailed description]
- This option analyzes only the header file dependencies for the input file, and then outputs the results to a file.
- The output file name is the same as the input file name with the extension replaced by "dep".
- You can specify the output file name by specifying this option together with the -o option.

- Using the -M and -MM options together causes an error.

[Example of use]

ccrl test.c -cpu=S3 -M

<C source>

<testl.h>
#include "test2.h"

<test2.h>
// void

<test.c>
#include <stdio.h>
#include "testl.h"

<Output file>

test.obj: test.c

test.obj: stdio.h
test.obj: testl.h
test.obj: test2.h

Caution 1.  The output might include a path.

Caution 2.  The example shows only some of the files in the output file. The actual output file contains all files
with dependencies.
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[Remark]

- The following three types of header files are output:
- File included by specifying the -preinclude option
- File included by specifying #include <file-name>

- File included by specifying #include "file-name"
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-MM [V1.01.00 or later]

This option outputs only the header file dependency file for the input C source file.

[Specification format]

-MM

- Interpretation when omitted
Processing continues without analyzing dependencies. A header file dependency file is not output.

[Detailed description]

- This option analyzes only the header file dependencies for the input file, and then outputs the results to a file.
- The output file name is the same as the input file name with the extension replaced by "dep".
- You can specify the output file name by specifying this option together with the -o option.

- Using the -M and -MM options together causes an error.

[Example of use]

ccrl test.c -cpu=S3 -MM

<C source>

<testl.h>
#include "test2.h"

<test2.h>
// void

<test.c>
#include <stdio.h>
#include "testl.h"

<Output file>

test.obj: test.c
test.obj: testl.h
test.obj: test2.h

Caution 1.  The output might include a path.

Caution 2.  The example shows only some of the files in the output file. The actual output file contains all files
with dependencies.
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[Remark]

- The following two types of header files are output:
- File included by specifying the -preinclude option
- File included by specifying #include "file-name"

- Note that the file included by specifying #include <file-name> is not output.
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-MP [V1.01.00 or later]

This option additionally outputs the include file name as the target to the header file dependency file.

[Specification format]

-MP

- Interpretation when omitted
The include file name is not output as the target.

[Detailed description]

- This option additionally outputs the include file name as the target to the dependency file.

- This option is ignored unless the -M or -MM option is specified.

[Example of use]

ccrl test.c -cpu=S3 -M -MP

<C source>

<testl.h>
#include "test2.h"

<test2.h>
// void

<test.c>
#include <stdio.h>
#include "testl.h"

<Output file>

test.obj: test.c
test.obj: stdio.h

stdio.h:
test.obj: testl.h
testl.h:
test.obj: test2.h
test2.h:

Caution 1.  The output might include a path.

Caution 2.  The example shows only some of the files in the output file. The actual output file contains all files
with dependencies.
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-MT [V1.01.00 or later]

This option specifies the target name to be output to the header file dependency file.

[Specification format]

-MT=character-string

- Interpretation when omitted
The target name to be output to the header file dependency file is specified from the input file.

[Detailed description]

- This option specifies the target name to be output to the header file dependency file.
- This option is ignored unless the -M or -MM option is specified.
- If character-string is omitted, an error occurs.

- If multiple character-strings are specified, they are all handled as targets.
Use a space as a delimiter between the specified character-strings.

- If a character-string includes a space, use a backslash character (\) as an escape character.

[Example of use]

ccrl test.c -cpu=S3 -M -MT=targetl -MT=target?2

<C source>

<testl.h>
#include "test2.h"

<test2.h>
// void

<test.c>
#include <stdio.h>
#include "testl.h"

<Output file>

targetl target2: test.c

targetl target2: stdio.h
targetl target2: testl.h
targetl target2: test2.h

Caution 1.  The output might include a path.

Caution 2.  The example shows only some of the files in the output file. The actual output file contains all files
with dependencies.
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Additional information output

The additional information output options are as follows.
- -cref

- -pass_source
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-cref

This option outputs the static analysis information file.

[Specification format]

-cref=path

- Interpretation when omitted
The static analysis information file is not output.

[Detailed description]

- This option specifies the location where the static analysis information file to be generated during compilation as path.

- If an existing folder is specified as path, the static analysis information file is saved under the C source file name with
the extension replaced by ".cref" to path.

- If an existing file name is specified or a non-existing folder or file name is specified, the static analysis information file
is output with path as the file name when one static analysis information file is output.
If two or more static analysis information files are output, an error will occur.

- An error will occur if "=path" is omitted.

- If two or more files with the same name (even if they are in different folders) are specified as source files, then a warn-
ing is output, and a static analysis information file is only saved for the last source file to be specified.

[Example of use]

- To output the static analysis information file as file name "info.cref", describe as:

>ccrl -cref=info.cref -cpu=S2 -dev=dr5f100pj.dvf main.cs
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-pass_source

This option outputs a C source program as a comment to the assembly source file.

[Specification format]

—pass_source

- Interpretation when omitted
The C source program is not output as a comment to the assembly source file.

[Detailed description]

- This option outputs a C source program as a comment to the assembly source file.

- The output comments are for reference only and may not correspond exactly to the code.
Additionally, non-executed lines may not be output as comments (e.g. type declarations and labels).

For example, comments concerning global variables, local variables, function declarations, etc., may be output to
incorrect positions.

By specifying the optimization options, the code may be deleted and only the comment may remain.

[Example of use]

- To output a C source program as a comment to the assembly source file, describe as:

>ccrl -pass_source -S -cpu=S2 -dev=dr5f100pj.dvf main.c
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Code generation changing

The code generation changing options are as follows.
- -dbl_size

- -signed_char

- -signed_bitfield

- -switch

- -volatile

- -merge_string

- -pack

-stuff [V1.10 or later]

-stack_protector/-stack_protector_all [Professional Edition only] [V1.02 or later]

-control_flow_integrity [Professional Edition only] [V1.06 or later]

-insert_nop_with_label [V1.05 or later]

R20UT3123EJ0115 Rev.1.15 RENESAS Page 79 of 970
Dec 01, 2025



CC-RL 2. COMMAND REFERENCE

-dbl_size

This option changes the interpretation of the double and long double types.

[Specification format]

-dbl size={4]|8}

- Interpretation when omitted
Both the double type and long double type are handled as the single-precision floating-point type (as when the
-dbl_size=4 option is specified).

[Detailed description]

- This option changes the interpretation of the double and long double types.

- When 4 is specified for the parameter, the double type and the long double type are handled as the single-precision
floating-point type.

- When 8 is specified for the parameter, the double type and the long double type are handled as the double-precision
floating-point type.

- An error will occur if neither 4 nor 8 is specified as the parameter.
- An error will occur if the -cpu=S1 and -dbl_size=8 options are specified at the same time.
- An error will occur if the -cpu=S2 and -dbl_size=8 options are specified at the same time.

- When the -dbl_size=4 option is specified and a standard library function for the double type is called, it is replaced
with the corresponding standard library for the float type.

- This option affects the predefined macros.

[Example of use]

- To regard both the double type and the long double type as the float type, describe as:

>ccrl -dbl size=4 -cpu=S2 -dev=dr5f100pj.dvf main.c
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-signed_char

This option specifies that a char type without a signed or unsigned specifier is handled as a signed type.

[Specification format]

-signed char

- Interpretation when omitted
A char type without a signed or unsigned specifier as an unsigned type.

[Detailed description]

- When integer promotion is applied to a char type without a signed or unsigned specifier, it is handled as a signed type.
- This option affects the predefined macros.

- This option does not have effect on bit fields.
Use the -signed_bitfield option for bit fields.

[Example of use]

- To specify that a char type without a signed or unsigned specifier is handled as a signed type, describe as:

>ccrl -signed char -cpu=S2 -dev=dr5f100pj.dvf main.c
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-signed_ bitfield

This option specifies that a bit field of a type without a signed or unsigned specifier is handled as a signed type.

[Specification format]

-signed bitfield

- Interpretation when omitted
A bit field of a type without a signed or unsigned specifier as an unsigned type.

[Detailed description]

- This option specifies that a bit field of a type without a signed or unsigned specifier is handled as a signed type.

- This option affects the predefined macros.

[Example of use]

- To specify that a bit field of a type without a signed or unsigned specifier is handled as a signed type, describe as:

>ccrl -signed bitfield -cpu=S2 -dev=dr5f100pj.dvf main.c

R20UT3123EJ0115 Rev.1.15 RENESAS Page 82 of 970
Dec 01, 2025



CC-RL 2. COMMAND REFERENCE

-switch

This option specifies the format in which the code of switch statements is to be output.

[Specification format]

-switch={ifelse|binarylabs table|rel table}

- Interpretation when omitted
ccrl selects the optimum output format for each switch statement.

[Detailed description]

- This option specifies the format in which the code of switch statements is to be output.

- The parameters that can be specified are shown below.
An error will occur if any other parameter is specified.

ifelse Outputs the code in a format in which the case labels are compared one by one. This item should be
specified when there are not so many case statements.

binary Outputs the code in the binary search format.

Searches for a matching case statement by using a binary search algorithm.

If this item is selected when many labels are used, any case statement can be found at almost the
same speed.

abs_table Uses the case branch table in the switch statement to output a code.

rel_table A table indexed by the case value is referenced to obtain the location of each case label from the
case value and a branch to the location is done. The branch speed is almost the same for all case
labels. When the case values are not sequential, unused areas are generated in the table.

If the difference between the maximum and minimum case values in a switch statement exceeds
8192, this option setting is ignored and processing is done as described in "Interpretation when omit-
ted".

When abs_table is specified, the absolute address of each case label location is stored in the table.
When rel_table is specified, the relative distance from a branch instruction to each case label loca-
tion is stored in the table. However, if a relative distance exceeds 64 Kbytes, a linkage error will
occur.

When a function including a switch statement is allocated to the near area, a code using an absolute
addressing table is generated regardless of which parameter is specified.

- Specify the -far_rom option in a device without a mirror area.
- An error will occur if the parameter is omitted.

- When this option is omitted, the compiler automatically selects the optimum output format and might convert the
switch statement to a table lookup. Examples of switch statements that can be converted to table lookups are those in
which a constant is assigned to the same variable in all case clauses. The table created by conversion is allocated to
the section of the const data specified at the start of the given function. [V1.15 or later]

[Example of use]

- To output a code for the switch statement in the binary search format, describe as:

>ccrl -switch=binary -cpu=S2 -dev=dr5f100pj.dvf main.c

R20UT3123EJ0115 Rev.1.15 RENESAS Page 83 of 970
Dec 01, 2025



CC-RL 2. COMMAND REFERENCE

-volatile

External variables and the variables specified with "#pragma address" are handled as if they were volatile-declared.

[Specification format]

-volatile

- Interpretation when omitted
Only the volatile-qualified variables are handled as if they were volatile-declared.

[Detailed description]

- All external variables and the variables specified with #pragma address are handled as if they were volatile-declared.
The number of times and order in which external variables and variables specified with #pragma address are
accessed are kept unchanged from those written in the C source file.

[Example of use]

- To handle all external variables and the variables specified with #pragma address as if they were volatile-declared,
describe as:

>ccrl -volatile -cpu=S2 -dev=dr5f100pj.dvf main.c
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-merge_string

This option allocates string literals to a single area.

[Specification format]

-merge string

- Interpretation when omitted
If the same string literals are included multiple times in the source file, each will be allocated to a separate area.

[Detailed description]

- When the same string literals exist in the source file, this option merges them and allocates to the one area.

- The same string literals are allocated to the same area, regardless of whether #pragma section is specified.

[Example of use]

- When the same string literals exist in the source file, to merge them and allocate to the one area, describe as:

>ccrl -merge string -cpu=S2 -dev=dr5f100pj.dvf main.c
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-pack

This option performs packing of a structure.

[Specification format]

-pack

- Interpretation when omitted
Packing of a structure is not performed.

[Detailed description]

- This option sets 1 as the number of alignment for a structure member.

- When this option is specified, members of a structure are not aligned according to its type, but code is generated with
them packed to be aligned at a 1-byte boundary.

- Correct operation is not guaranteed if there is a mixture of C source files with this option specified and C source files
without this option specified.

- Correct operation is not guaranteed if a structure, union, or address of those members whose alignment condition has
been changed from two bytes to one byte by this option is passed as an argument of a standard library function.

- Correct operation is not guaranteed if the address of a structure or union member whose alignment condition has
been changed from two bytes to one byte by this option is passed to a pointer whose type has two bytes as the align-
ment condition and indirect reference to the pointer is performed.

[Example of use]

- To perform packing of a structure, describe as:

>ccrl -pack -cpu=S2 -dev=dr5f100pj.dvf main.c
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-stuff [V1.10 or later]

This option allocates variables to sections separated according to the number of alignment.

[Specification format]

-stuff[=<variable-type>[,...]]
<variable-type> : { bss | data | const }

- Interpretation when omitted
Variables are allocated without separating sections.

[Detailed description]

- This option allocates the variables belonging to the specified <variable-type> to sections separated according to the
number of alignment.

bss specifies uninitialized variables, data specifies initialized variables, and const specifies const variables.

If <variable-type> is omitted, all types of variables are applicable.

If this option is specified multiple times, all specified types of variables are applicable.

If the same variable type is specified multiple times, the compiler handles this as one specification. For this, no warn-
ing is issued.

If anything other than bss, data, and const is specified for <variable-type>, an error occurs.

- Variables are output to a section whose section name has <number-of-alignment>.
However, if the number of alignment is 2, " 2" is not added to a section name.
Examples:
When the number of alignment of variables is 2: .bss
When the number of alignment of variables is 1: .bss_1

[Example of use]

// near area

const char  near c n = 1;
const short near s n = 2;
const long  near 1 n = 3;
// far area

const char  far c f = 1;
const short far s f = 2;
const long  far 1 f = 3;
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Default -stuff specification
.SECTION .const,CONST .SECTION .const 1,CONST,align=1
_c n: _c n:
.DB 0x01 .DB 0x01
.ALIGN 2
s n: .SECTION .const,CONST
.DB2 0x0002 .ALIGN 2
.ALIGN 2 s n:
1n .DB2 0x0002
.DB4 0x00000003 .ALIGN 2
.SECTION .constf,CONSTF 1n
_c f: .DB4 0x00000003
.DB 0x01
.ALIGN 2 .SECTION .constf 1,CONSTF,align=1
_s_f: _c f:
.DB2 0x0002 .DB 0x01
.ALIGN 2
1 f: .SECTION .constf, CONSTF
.DB4 0x00000003 .ALIGN 2
s f:
.DB2 0x0002
.ALIGN 2
1 f:
.DB4 0x00000003
[Remark]

- Each section name reflects the following options or specification in #pragma section:

-memory_model, -far_rom
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-stack_protector/-stack protector_all [Professional Edition only] [V1.02 or later]

This option generates a code for detection of stack smashing.

[Specification format]

-stack protector[=num]
-stack protector all[=num]

- Interpretation when omitted
A code for detection of stack smashing is not generated.

[Detailed description]

- This option generates a code for detection of stack smashing at the entry and end of a function.

- A 2-byte area is allocated just before the local variable area (in the direction towards address OxFFFFF) at the entry to
a function, and the value specified by num is stored. After that, the 2-byte area in which num was stored is checked
for smashing at the end of the function. If smashing has occurred, the __stack_chk_fail function is called.

- The __stack_chk_fail function needs to be created by the user. It should be defined as a function having no parame-
ters or return values, it should be located in the far area, and the processing to be executed at stack smashing should
be written.

- Do not define the function as static.

- When calling another function in the __stack_chk_fail function, note that stack smashing is not detected recursively in
the function that was called.

- Specify an integer from 0 to 65535 for num.
- If num is omitted, the compiler automatically determines the integer value.

- If -stack_protector is specified, this option generates a code for detection of stack smashing for only functions having
a structure, union, or array that exceeds eight bytes as a local variable.

- If -stack_protector_all is specified, this option generates a code for detection of stack smashing for all functions.

- If this option is used simultaneously with #pragma stack_protector, the specification by #pragma stack_protector
becomes valid.

- A code for detection of stack smashing is not generated for the functions in which the following is specified.
#pragma inline, __inline keyword, #pragma inline_asm, #pragma no_stack_protector, #pragma rtos_interrupt, or
#pragma rtos_task

[Example of use]

- To generate a code for detection of stack smashing, describe as:

>ccrl -stack protector=1000 -cpu=S2 -dev=dr5£f100pj.dvf main.c
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-control_flow_integrity [Professional Edition only] [V1.06 or later]

This option generates code for the detection of illegal indirect function calls.

[Specification format]

-control flow integrity

- Interpretation when omitted
Code for the detection of illegal indirect function calls is not generated.

[Detailed description]

- This option generates code for the detection of illegal indirect function calls.
When this option is specified, code for the following processing is generated in the C source program.
(1) The __control_flow_integrity checking function is called with an indirect calling address as an argument immedi-
ately before indirect function calls.
(2) Within the checking function, the address given as the argument is checked against a list of the addresses of func-
tions (hereafter referred to as the function list) which may be indirectly called. If the list does not include the address,
the __control_flow_chk_fail function will be called since this is regarded as an illegal indirect function call.
The correctness of processing to change the flow of the program, such as through indirect function calls, is
referred to as control flow integrity (CFIl), and CFI techniques are used to verify this.

A checking function is defined as follows and provided as library functions.
Calling the checking function in the same way as normal functions is prohibited.

The compiler automatically extracts the information on the functions which may be indirectly called from the C source
program. The linker consolidates that information in creating the function list. For the linker to create a function list, the
-CFl link option must be specified.

For details, refer to section 2.5.3 Link options.

The __control_flow_chk_fail function contains code for the processing which is to be executed when an illegal indirect
function call is detected. The user must define this function.
Note the following when defining the __control_flow_chk_fail function.

- Specify void as the type of the return value and parameter, and allocate it in the far area.

- Do not define the function as static.

- Calling the __control_flow_chk_fail function in the same way as a normal function is prohibited.

- The __control_flow_chk_fail function is not for the creation of code for detecting illegal indirect function calls.

- In the __control_flow_chk_fail function, note that execution must not be returned to the checking function, for
example, by calling abort() to terminate the program.
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[Example]

- <C source code>

#include <stdlib.h>
int glb;

void _ control flow chk fail (void)
{
abort () ;

}

void funcl (void) // Added to the function list.
{

++glb;
}

void func2 (void) // Not added to the function list.
{

--glb;
}

void (*pf) (void) = funcl;

void main (void)

{

pf(); // Indirect call of the function funcl.
func2 () ;
}
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- <Qutput code>
When -cpu=S2 -S -control_flow_integrity is specified for compilation

control flow chk fail:

.STACK control flow chk fail = 4
br !! abort
_funcl:

.STACK funcl = 4
incw !LOWW( glb)
ret

_func2:
.STACK func2 = 4
decw !LOWW( glb)
ret

~main:
.STACK main = 8
subw sp, #0x04
movw de, !LOWW( pf)
movw ax, de
movw [sp+0x02], ax
mov a, !LOWW( pf+0x00002)
mov [sp+0x00], a
call !!  control flow integrity ; Call the checking function.
mov a, [sp+0x00]
mov cs, a
movw ax, [sp+0x02]
movw hl, ax
call hl ; Indirect call of the function funcl.

call $! func2 ; Direct call of the function func2.
addw sp, #0x04
ret
.SECTION .bss,BSS
.ALIGN 2

_glb:
.DS (2)
.SECTION .data,DATA
.ALIGN 2

_pf:
.DB2 LOWW (_funcl)
.DB LOW (HIGHW( funcl))
.DB 0x00
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-insert_nop_with_label [V1.05 or later]

This option inserts a local label and nop instruction.

[Specification format]

-insert nop with label=file, Iine, label

- Interpretation when omitted
A local label and nop instruction are not inserted.

[Detailed description]

- This option inserts a local label and nop instruction at the specified location based on the information for source
debugging.

- When this option is specified, the -g option also becomes valid.

- This function is assumed to be used via CS+ or e2studio and should not be used directly by the user.
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Extensions

The extensions options are as follows.

- -strict_std [V1.06 or later] / -ansi [V1.05 or earlier]
- -refs_without_declaration

- -large_variable

- -nest_comment

- -character_set
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-strict_std [V1.06 or later] / -ansi [V1.05 or earlier]

The C source program is processed in strict compliance with the language standard.

[Specification format]

-strict std [V1.06 or later]
-ansi [V1.05 or earlier]

- Interpretation when omitted
Compatibility with the conventional C language specifications is conferred and processing continues after warning is
output. With C90 specified, some of the specifications that were added in C99 are acceptable.

[Detailed description]

- This option selects processing of the C source program in strict compliance with the language standard which is spec-
ified with the -lang option, and errors or warnings are output for code that violates the standard.

- When this option is specified, the macro name "__STDC__" is defined as a macro with the value 1.
- Processing when compilation is executed in strict compliance with the language standard is as follows.
- Compliance with C90

- _Bool type
An error will occur.

- long long type
An error will occur.
- #line-number

An error will occur.
If this option is not specified, "#line-number" will be handled in the same way as "#line line-number".

- Type conversion
Type conversions such as the assignment of a function pointer to a void pointer will cause errors.

- Binary constants
An error will occur. [V1.06 or later]

- Compliance with C99 [V1.06 or later]

- #line-number
An error will occur.
If this option is not specified, "#line-number" will be handled in the same way as "#line line-number".

- Type conversion
Type conversions such as the assignment of a function pointer to a void pointer will cause errors.

- Binary constants
An error will occur.
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-refs_without_declaration

When a function without a declaration or a function with a declaration in the old style (K&R) is called, an error will occur.

[Specification format]

-refs without declaration

- Interpretation when omitted
No message is output when a function without a declaration or a function with a declaration in the old style (K&R) is
called.

[Detailed description]

- When a function without a declaration or a function with a declaration in the old style (K&R) is called, an error will
occur.

[Example of use]

- When a function without a declaration or a function with a declaration in the old style (K&R) is called, an error will
occur, describe as:

>ccrl -refs without declaration -cpu=S2 -dev=dr5f100pj.dvf main.c
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-large_variable

This option sets the maximum size of a variable to Oxffff bytes.

[Specification format]

-large variable

- Interpretation when omitted
The maximum size of a variable is set to 0x7fff bytes.
Declaration of a variable with a size larger than 0x7fff bytes will cause an error.

[Detailed description]

- This option changes the maximum size of a variable from 0x7fff bytes to 0xffff bytes.
- Declaration of a variable with a size larger than Oxffff bytes will cause an error.

- When this option is specified and if the result of pointer subtraction exceeds the range of values that can be repre-
sented in signed int, the value cannot be correctly expressed in ptrdiff_t (signed int). Therefore, when this option is
specified, take special care regarding the result of pointer calculation.

[Example of use]

- To set the maximum size of a variable to 0xffff bytes, describe as:

>ccrl -large variable -cpu=S2 -dev=dr5f100pj.dvf main.c
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-nest_comment

This option enables nesting of /* */ comments.

[Specification format]

-nest comment

- Interpretation when omitted
Nested /* */ comments cause a warning.

[Detailed description]

- This option enables nesting of /* */ comments.

/*
/*
Nest
*/
*/

[Example of use]

- To enable nesting of /* */ comments, describe as:

>ccrl -nest comment -cpu=S2 -dev=dr5f100pj.dvf main.c
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-character_set

This option specifies the Japanese/Chinese character code.

[Specification format]

-character set={nonel|sjis|euc jplutf8|big5|gbk}

- Interpretation when omitted
In a Japanese OS, sjis is assumed as the parameter for this option. In other OS's, none is assumed.

[Detailed description]

- This option specifies the character code to be used for Japanese/Chinese comments and character strings in the
input file.

- The parameters that can be specified are shown below.
An error will occur if any other item is specified.
Operation is not guaranteed if the specified character code differs from the character code of the input file.

none Does not process the Japanese and Chinese character code
euc_jp EUC (Japanese)

sjis SJIS

utf8 UTF-8

bigs Traditional Chinese

gbk Simplified Chinese

- An error will occur if the parameter is omitted.

[Example of use]

- To specify EUC as the character code to be used for Japanese comments and character strings in the input file,
describe as:

>ccrl -character set=euc jp -cpu=S2 -dev=dr5f100pj.dvf main.c
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MISRA check

The MISRA check options are as follows.

- -misra2004 [Professional Edition only]

-misra2012 [Professional Edition only] [V1.02 or later]

-ignore_files_misra [Professional Edition only]
- -check_language_extension [Professional Edition only]

- -misra_intermodule [Professional Edition only] [V1.08 or later]
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-misra2004 [Professional Edition only]

This option checks source code against the MISRA-C:2004 rules.

[Specification format]

-misra2004=item[=value]

- Interpretation when omitted
The source code is not checked against the MISRA-C: 2004 rules.

[Detailed description]

- This option checks source code against the MISRA-C:2004 rules.
A message is output if the item specified for the check is item.

- The items that can be specified as item are shown below.
An error will occur if any other item is specified.

Check Item Parameter Description
(item) (value)
all None The source code is checked against all of the rules which are supported.
apply num[,num... The source code is checked against the rules with the numbers specified by

num among the rules which are supported.

ignore num[,num... The source code is checked against the rules with the numbers that are not
specified by num among the rules which are supported.

required None The source code is checked against the rules of the "required" type among
the rules which are supported.

required_add num[,num... The source code is checked against the rules of the "required" type and the
rules with the numbers specified by num among the rules which are sup-
ported.

required_remove | num[,num]... The source code is checked against the rules of the "required" type except
for the rules with the numbers specified by num among the rules which are
supported.

file The source code is checked against the rules with the numbers described in
specified file file among the rules which are supported.
Specify one rule number per one line in the file.

- The items that can be specified as nhum are shown below.
An error will occur if any other item is specified.
2223
4142
5253545556
6.16.26.36.46.5
7.1
8.18.28.38.58.68.78.118.12
9.19.293
10.1 10.210.3 10.4 10.5 10.6
1112113114115
12.112.312.412512.6 12.7 12.8 129 12.10 12.11 12.12 12.13
13.113.213.313.4
14.214.314.414.514.6 14.7 14.8 14.914.10
15.115.215.315.4 15.5
16.1 16.3 16.5 16.6 16.9
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17.5

18.1 18.4

19.3 19.6 19.7 19.8 19.11 19.13 19.14 19.15
20.4 20.5 20.6 20.7 20.8 20.9 20.10 20.11 20.12

- An error will occur if item is omitted.

[Example of use]
- To check the source code against MISRA-C:2004 rule number: 5.2, 5.3, and 5.4, describe as:

>ccrl -misra2004=apply=5.2,5.3,5.4 -cpu=S2 -dev=dr5£f100p]j.dvf main.c

[Caution]
- An error will occur when this option is specified in the Standard Edition of the compiler.
- The source code cannot be simultaneously checked against the MISRA-C: 2012 rules.

- If the -lang=c99 option is specified, this option will be invalid.
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-misra2012 [Professional Edition only] [V1.02 or later]

This option checks source code against the MISRA-C:2012 rules.

[Specification format]

-misraz20l12=item[=value]

- Interpretation when omitted
The source code is not checked against the MISRA-C: 2012 rules.

[Detailed description]

- This option checks source code against the MISRA-C:2012 rules.
A message is output if the item specified for the check is item.

- The items that can be specified as item are shown below.
An error will occur if any other item is specified.
The source code is always checked against the rules of the "mandatory" type regardless of the following specification.

Check Item Parameter Description
(item) (value)
all None The source code is checked against all of the rules which are supported.
apply num[,num... The source code is checked against the rules with the numbers specified by

num among the rules which are supported.

ignore num[,num... The source code is checked against the rules with the numbers that are not
specified by num among the rules which are supported.

required None The source code is checked against the rules of the "mandatory” and
"required" types among the rules which are supported.

required_add num[,num... The source code is checked against the rules of the "mandatory” and
"required" types and the rules with the numbers specified by num among
the rules which are supported.

required_remove | num[,numj... The source code is checked against the rules of the "required" type except
for the rules with the numbers specified by num among the rules which are
supported.

file The source code is checked against the rules with the numbers described in

specified file file among the rules which are supported.
Specify one rule number per one line in the file.

- In V1.09 or later, the following rule numbers are supported based on MISRA-C:2012 Amendment 1.
An error will occur if any other item is specified.

222627
3.13.2
4142
5152535455565.75.85.9
6.16.2
71727374
8.1828384858.68.8898.118.128.138.14
9.19.2939495
10.1 10.210.3 10.4 10.510.6 10.7 10.8
111112113114 115116 11.711.811.9
12.112.212.3 124 12.5
13.113.213.313.4 13.513.6
142143144
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15.115.215.3 154 15.515.6 15.7
16.1 16.2 16.3 16.4 16.5 16.6 16.7
17.117317.417.517.6 17.717.8
18.4 18.518.7

19.2
20.1 20.2 20.3 20.4 20.5 20.6 20.7 20.8 20.9 20.10 20.11 20.12 20.13 20.14

21.121221.321.421.521.621.721.821.921.1021.11 21.1221.13 21.15 21.16

- An error will occur if item is omitted.

[Example of use]
- To check the source code against MISRA-C:2012 rule number: 5.2, 5.3 describe as:

>ccrl -misra2012=apply=5.2,5.3 -cpu=S2 -dev=dr5f100pj.dvf main.c

[Caution]
- An error will occur when this option is specified in the Standard Edition of the compiler.

- The source code cannot be simultaneously checked against the MISRA-C: 2004 rules.
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-ignore_files_misra [Professional Edition only]

This option specifies files that will not be checked against the MISRA-C: 2004 rules or MISRA-C: 2012 rules.

[Specification format]

-ignore files misra=file[, file]...

- Interpretation when omitted
All C source files are checked.

[Detailed description]
- This option does not check file file against the MISRA-C: 2004 rules or MISRA-C: 2012 rules.

- This option is valid only when the -misra2004 or -misra2012 option is specified.
If the -misra2004 or -misra2012 option is not specified, a warning is output and this option will be ignored.

[Example of use]

- Not to check sample.h against the MISRA-C: 2004 rules, describe as:

>ccrl -misra2004=all -ignore files misra=sample.h -cpu=S2 -dev=dr5fl100pj.dvf main.c

[Caution]

- An error will occur when this option is specified in the Standard Edition of the compiler.
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-check_language_extension [Professional Edition only]

This option enables the source-code checking of the MISRA-C:2004 rules or MISRA-C: 2012 rules, which are partially
suppressed by the extended language specifications.

[Specification format]

-check language extension

- Interpretation when omitted
The source-code checking of the MISRA-C:2004 rules or MISRA-C: 2012 rules is disabled, which are partially sup-
pressed by the extended language specifications.

[Detailed description]

- This option enables the source-code checks of the MISRA-C:2004 rules or MISRA-C: 2012 rules in the following
cases where they are suppressed by the unique language specifications extended from the C language standard.

- When the function has no prototype declaration (rule 8.1) and #pragma interrupt is specified for it.

- This option is valid only when the -misra2004 or -misra2012 option is specified.
If the -misra2004 or -misra2012 option is not specified, a warning is output and this option will be ignored.

[Example of use]

- To enable the source-code checking of the MISRA-C:2004 rules, which are partially suppressed by the extended lan-
guage specifications, describe as:

>ccrl -misra2004=all -check language extension -cpu=S2 -dev=dr5f100pj.dvf main.c

[Caution]

- An error will occur when this option is specified in the Standard Edition of the compiler.
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-misra_intermodule [Professional Edition only] [V1.08 or later]

This option checks source code in multiple files against the MISRA-C:2012 rules.

[Specification format]

-misra intermodule=file

- Interpretation when omitted
None (checking of source code in multiple files against the MISRA-C:2012 rules is disabled)

[Detailed description]

- This option saves symbol information of multiple files in file and checks source code in these files against the
MISRA-C:2012 rules. If file does not exist, a new file will be created. If file exists, symbol information will be added to
the file.

- This option is only valid when the -misra2012 option is specified. A warning is output and this option will be ignored if
the -misra2012 option is not specified.

- An error will occur if file is omitted.

- This option is applied to rules classified as "System" in the analysis scope of MISRA-C:2012. Source code will be
checked against the following MISRA-C:2012 rules. [V1.08]
5156575859
8.38.58.6

[Example of use]

- To check source code in multiple files a.c, b.c, and c.c against the MISRA-C:2012 rules, describe as:

>ccrl -cpu=S2 -dev=dr5f100pj.dvf -misra2012=all -misra intermodule=test.mi a.c b.c
c.c

[Caution]

- {c|alf} cannot be specified as the extension of file. If specified, an error will occur. Correct operation is not guaranteed
if file overlaps with another input or output file.

- If there are many files to be checked and the symbol information to be stored in file is huge, the compilation speed
gets slower.

- If any of the source files is modified after file was created, recompilation will update the information of file. If any of the
source files is deleted or its file name is changed, delete file and recheck source code against the MISRA-C:2012
rules because the information of file cannot be updated.

- An error will occur if this option is specified in the Standard edition of the compiler.

[Remark]

- This option cannot correctly check the source code when files are compiled in parallel by using, for example, parallel
builds. Specify this option without performing parallel compilation.
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Subcommand file specification

The subcommand file specification option is as follows.

- -subcommand
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-subcommand

This option specifies a subcommand file.

[Specification format]

—-subcommand=file

- Interpretation when omitted

Only the options and file names specified on the command line are recognized.

[Detailed description]

- This option handles file as a subcommand file.
- An error will occur if file does not exist.
- An error will occur if file is omitted.

- See "2.4.2 Subcommand file usage" for details about a subcommand file.

[Example of use]

- To handle "command.txt" as a subcommand file, describe as:

>ccrl -subcommand=command.txt -cpu=S2 -dev=dr5f100pj.dvf
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Assembler and linker control

The assembler and linker control options are as follows.
- -asmopt

- -Inkopt

- -asmcmd

- -Inkemd

- -dev
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-asmopt

This option specifies assemble options.

[Specification format]

—asmopt=arg

- Interpretation when omitted
Only the assemble options specified by the compilation driver are passed to the assembler.

[Detailed description]

- This option passes arg to the assembler as the assemble option.

- An error will occur if arg is omitted.

[Example of use]

- To pass the -prn_path option to the assembler, describe as:

>ccrl -c -asmopt=-prn path -cpu=S2 -dev=dr5f100pj.dvf main.c

The -asmopt option specified in the above example has the same effect as the following example.

>ccrl -S -cpu=S2 -dev=dr5f100pj.dvf main.c
>asrl -prn path -cpu=S2 -dev=dr5f100pj.dvf main.asm
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-Inkopt

This option specifies link options.

[Specification format]

-lnkopt=arg

- Interpretation when omitted
Only the link options specified by the compilation driver are passed to the optimizing linker.

[Detailed description]

- This option passes arg to the optimizing linker as the link option.

- An error will occur if arg is omitted.

[Example of use]

- To pass the -form=relocate option to the optimizing linker, describe as:

>ccrl -lnkopt=-form=relocate -cpu=S2 -dev=dr5f100pj.dvf main.c

The -Inkopt option specified in the above example has the same effect as the following example.

>ccrl -c -cpu=S2 -dev=dr5f100pj.dvf main.c
>rlink -form=relocate main.obj
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-asmcmd

This option specifies the use of a subcommand file to specify the assemble options to be passed to the assembler.

[Specification format]

—asmcmd=file

- Interpretation when omitted
Only the assemble options specified by the compilation driver are passed to the assembler.

[Detailed description]

- This option specifies the use of subcommand file file to specify the assemble options to be passed to the assembler.
- When this option is specified more than once, all subcommand files are valid.

- An error will occur if file is omitted.

[Example of use]

- To specify the use of subcommand file "command_asm.txt" to specify the assemble options to be passed to the
assembler.

>ccrl -asmcmd=command asm.txt -cpu=S2 -dev=dr5f100pj.dvf
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-Inkcmd

This option specifies the use of a subcommand file to specify the link options to be passed to the optimizing linker.

[Specification format]

-lnkcmd=file

- Interpretation when omitted
Only the link options specified by the compilation driver are passed to the optimizing linker.

[Detailed description]

- This option specifies the use of subcommand file file to specify the link options to be passed to the optimizing linker.
- When this option is specified more than once, all subcommand files are valid.

- An error will occur if file is omitted.

[Example of use]

- To specify the use of subcommand file "command_Ink.txt" to specify the link options to be passed to the optimizing
linker.

>ccrl -lnkcmd=command lnk.txt -cpu=S2 -dev=dr5£f100pj.dvf

R20UT3123EJ0115 Rev.1.15 RENESAS Page 114 of 970
Dec 01, 2025



CC-RL 2. COMMAND REFERENCE

-dev

This option specifies the device file that the assembler and optimizing linker use.

[Specification format]

—-dev=file

- Interpretation when omitted
No device file is passed to the assembler or optimizing linker.

[Detailed description]

- This option specifies device file file that the assembler and optimizing linker use.
- If this option is omitted at compilation, an error may occur in the assembler or the optimizing linker.

- An error will occur if file is omitted.

[Example of use]
- To specify device file "DR5F100PJ.DVF" that the assembler and optimizing linker use, describe as:

>ccrl -cpu=S2 -dev=dr5f100pj.dvf main.c
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Compiler transition support

The compiler transition support options are as follows.
- -convert_cc

- -unaligned_pointer_for_ca78kO0r [V1.06 or later]
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-convert_cc

This option supports transition of programs written for other compilers.

[Specification format]

-convert cc={ca78k0r|nc30]|iar}

- Interpretation when omitted
The function for supporting transition of programs written for other compilers is disabled.

[Detailed description]

- This option converts expanded functions of another compiler into expanded functions of the CC-RL. Operations come
into compliance with the CC-RL specifications.

- The same operations as the compiler before transition are not guaranteed for unspecified, undefined, and implemen-
tation-defined items in the ANSI C language.

- Correct operation is not guaranteed when linking objects with different compiler as a parameter of this option.

- The parameters that can be specified are shown below.
A compile error will occur if any other parameter is specified.

Parameter Description
ca78kO0r Enables the function for supporting transition of CA78K0R expanded language specifi-
cations.
nc30 Enables the function for supporting transition of NC30 expanded language specifica-
tions.
iar Enables the function for supporting transition of ICCRL78 (IAR compiler) expanded lan-
guage specifications.

- If the -lang=c99 option is specified, this option will be invalid.

Operations when -convert_cc=ca78k0r is specified are shown below.
- The __CNV_CA78KOR__ macro is enabled.

- A keyword following #pragma is recognized when it consists of only uppercase characters or only lowercase charac-
ters.

A keyword consisting of both uppercase and lowercase characters is handled as an unknown keyword.

- The expanded language specifications are handled as follows:

Table 2.3 Operation When Transition Support Option is Specified (-convert_cc=ca78k0r)

Functions of ca78k0r Functions in CC-RL Operation When the Option is Specified

__callt, callt __callt When the -strict_std option is not specified, the callt key-
word is replaced with __callt.

__callf, callf None Not supported.
A syntax error will occur.

__sreg, sreg __saddr The __sreg keyword is replaced with __saddr.
When the -strict_std option is not specified, the sreg key-
word is replaced with __saddr.

__leaf, norec, noauto None Not supported.
A syntax error will occur.
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Functions of ca78k0r

Functions in CC-RL

Operation When the Option is Specified

__boolean, boolean, bit

None

When the -strict_std option is specified, the __boolean

keyword is replaced with char.

When the -strict_std option is not specified, the

__boolean, boolean, or bit keyword is replaced with
Bool.

__interrupt
__interrupt_brk

#pragma interrupt
#pragma interrupt_brk

When the #pragma directive for the function qualified with
the keyword is in the same file, the keyword is deleted.
Otherwise, the keyword is replaced with the #pragma
directive.

__asm
#asm ~ #endasm

#pragma inline_asm

Not supported.
__asm is handled as a normal function call.
#asm and #endasm will generate a syntax error.

__rtos_interrupt

#pragma
rtos_interrupt

When the #pragma directive for the function qualified with
the keyword is in the same file, the keyword is deleted.
Otherwise, the keyword is replaced with the #pragma
directive.

__pascal None Not supported.

A syntax error will occur.

__flash None Not supported.

A syntax error will occur.

__flashf None Not supported.

A syntax error will occur.

__directmap #pragma address The keyword is deleted and #pragma address is newly
created. When __sreg, sreg or __saddr is specified addi-
tionally, a compile error will occur. When multiple vari-
ables are specified in the same address, an error will
occur.

__temp None Not supported.

A syntax error will occur.

__near, __far __near, _ far The operation rules for the far pointer conform to the
CC-RL specifications.
The location for writing the __near or __far keyword in a
function declaration or function pointer declaration con-
forms to the CC-RL specifications. When conforming to
the CA78KOR specifications, a syntax error will occur.
For the operation rules for the far pointer, see "Pointer
operation" in "Specifying memory allocation area (__near
[__far)".

__mxcall None Not supported.

A syntax error will occur.

#pragma sfr

#include "iodefine.h"

The #pragma directive is ignored and a warning message
is output.

Reference to SFR including bit access is converted into
reference to a symbolic constant defined in iodefine.h.
Inclusion of iodefine.h must be specified manually.
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Functions of ca78kO0r

Functions in CC-RL

Operation When the Option is Specified

#pragma vect
#pragma interrupt

#pragma interrupt
#pragma interrupt_brk

The specifications are replaced with the CC-RL specifica-
tions.

The vect keyword is replaced with interrupt.

When the interrupt request name is BRK_I, the interrupt
or vect keyword is replaced with interrupt_brk.

If the directive includes stack switching, the specification
is deleted and a warning message is output.

The interrupt request name is converted into the address
defined in iodefine.h. Inclusion of iodefine.h must be
specified manually.

If the C source file has only a #pragma directive and no
function declaration or function definition, no vector table
is generated and no error will occur at linkage.

Only a single interrupt request name can be set in an
interrupt handler.

#pragma rtos_interrupt

#pragma
rtos_interrupt

The specifications are replaced with the CC-RL specifica-
tions.

The interrupt request name is converted into the address
defined in iodefine.h. Inclusion of iodefine.h must be
specified manually.

If the C source file has only a #pragma directive and no
function declaration or function definition, no vector table
is generated and no error will occur at linkage.

#pragma rtos_task

#pragma rtos_task

The specifications are replaced with the CC-RL specifica-
tions.

#pragma di __ DI Call to function DI or El is replaced with call to __ DI or
#pragma ei __El __El, respectively.

#pragma halt __halt Call to function HALT, STOP, BRK, or NOP is replaced
#pragma stop __stop with call to __halt, __stop, __brk, or __nop, respectively.
#pragma brk __brk

#pragma nop __hop

#pragma section

#pragma section

The compiler output section name is replaced with a sec-
tion name conforming to the CC-RL specifications. If the
directive includes an address specification, the specifica-
tion is deleted and a warning message is output. If it can-
not be replaced with a section name conforming to the
CC-RL specifications, the #pragma directive is deleted
and a warning message is output.

For the section names that can be written in the CC-RL,
see "Changing compiler output section name (#pragma
section)".

#pragma name None The #pragma directive is deleted and a warning message
is output.
#pragma rot __rolb, __rorb, Call to function rolb, rorb, rolw, or rorw is replaced with
__rolw, __rorw callto __rolb, _ rorb, __rolw, or __rorw, respectively.
#pragma mul __muluy, Call to function mulu, muluw, or mulsw is replaced with
__mului, __mulsi call to __mulu, _ mului, or __mulsi, respectively.
#pragma div __divui, __remui Call to function divuw or moduw is replaced with call to

__divui or __remui, respectively.

#pragma mac

__macui, __macsi

Call to function macuw or macsw is replaced with call to
__macui or __macsi, respectively.
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Functions of ca78k0r

Functions in CC-RL

Operation When the Option is Specified

#pragma bcd None The #pragma directive is deleted and a warning message
is output.

#pragma opc None The #pragma directive is deleted and a warning message
is output.

#pragma ext_func None The #pragma directive is deleted and a warning message
is output.

#pragma inline None If a line feed follows the #pragma directive, the #pragma

directive is deleted and a warning message is output.

If a function name following the #pragma directive is in the
same line, the #pragma directive is handled as #pragma
inline (with different function) in the CC-RL specifications.

Binary constant

Binary constant

Handled as a binary constant without change.

__KOR__ __RL78__ The macro is enabled (decimal constant 1).

__KOR_SMALL__ __RL78_SMALL__ The macro is enabled (decimal constant 1) when small is
specified with the -memory_model option or when S1 is
specified with the -cpu option while the -memory_model
option is not specified.

_ KOR_MEDIUM__ __ RL78_MEDIUM__ | The macro is enabled (decimal constant 1) when medium
is specified with the -memory_model option or when other
than S1 is specified with the -cpu option while the
-memory_model option is not specified.

__KOR_LARGE___ None Not supported.

Handled as a user-defined macro.

~_ CHAR UNSIGNED __UCHAR The macro is enabled (decimal constant 1) when the
-signed_char option is not specified.

__RL78 1__ __RL78 S2 The macro is enabled (decimal constant 1) when S2 is
specified with the -cpu option.

__RL78 2 __RL78 S3 The macro is enabled (decimal constant 1) when S3 is
specified with the -cpu option.

__RL78 3 __RL78 S1__ The macro is enabled (decimal constant 1) when S1 is
specified with the -cpu option.

_ CA78KOR__ None The macro is enabled (decimal constant 1).

CPU macro None Not supported.

Handled as a user-defined macro.

Standard library function va_start In stdarg.h, va_starttop is replaced with va_start.

va_starttop

Standard library functions None Not supported.

toup, _toupper, tolow,
_tolower, _putc, calloc,
free, malloc, realloc,
atexit, brk, sbrk, itoa,
ltoa, ultoa, strbrk, strsbrk,
stritoa, strltoa, strultoa,
strcoll, strxfrm, matherr,
_assertfail

Handled as a normal function call.
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Functions of ca78kO0r

Functions in CC-RL

Operation When the Option is Specified

standard library functions
Others

Standard library
functions

Conforms to the CC-RL specifications.

The location for writing the __near or __far keyword in a
function declaration or function pointer declaration con-

forms to the CC-RL specifications. When conforming to

the CA78KOR specifications, a syntax error will occur.

Standard library
Macro

Standard library
Macro

A macro with the same name as a macro defined in the
header file of the CC-RL conforms to the CC-RL specifi-
cations.

Other macros are not supported. They are handled as
user-defined macros.

Operations when -convert_cc=nc30 is specified are shown below.
- The __CNV_NC30__ macro is enabled.

- The expanded language specifications are handled as follows:

Table 2.4

Operation When Transition Support Option is Specified (-convert_cc=nc30)

Functions of nc30

Functions in CC-RL

Operation When the Option is Specified

wchar_t type

None

In stddef.h, the wchar_t type is declared as the unsigned
short type using typedef.

Decimal constant with no
suffix or with suffix | or L
int

long int

long long int

Decimal constant with
no suffix or with suffix |
orlL

int

long int

long long int

Conforms to the CC-RL specifications.

Binary constant

Binary constant

Handled as a binary constant without change.
"_" can be written between numeric values. If written in

any other location, a syntax error will occur.

Wide character string

Wide character string

When combining a character string constant and a wide
character string constant, conforms to the CC-RL specifi-
cations.

Default parameter None Not supported.

declaration of function A syntax error will occur.

near, far __near, __far The keyword is replaced with __near or __ far.

_near, _far The operation rules for the far pointer conform to the
CC-RL specifications.
For the operation rules for the far pointer, see "Pointer
operation" in "Specifying memory allocation area (__near
[__far)".

asm, _asm #pragma inline_asm Not supported.
Handled as a normal function call.

inline, _inline __inline The keyword is replaced with __inline.

restrict None The keyword is deleted and a warning message is output.

_extdmptr None The keyword is deleted and a warning message is output.

#pragma ROM None The #pragma directive is deleted and a warning message

is output.
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Functions of nc30 Functions in CC-RL Operation When the Option is Specified

#pragma SECTION #pragma section The compiler output section name is replaced with a sec-
tion name conforming to the CC-RL specifications.

If the invalid section type is used, the #pragma directive is
deleted and a warning message is output.

If it cannot be replaced with a section name conforming to
the CC-RL specifications, a compile error will occur.

#pragma STRUCT None The #pragma directive is deleted and a warning message
is output.

#pragma EXTAMPTR None The #pragma directive is deleted and a warning message
is output.

#pragma ADDRESS #pragma address Handled as #pragma address in the CC-RL specifica-
tions.

If the numeric notation of the address differs from that in
the CC-RL specifications, the #pragma directive is
deleted and a warning message is output.

#pragma BITADDRESS None The #pragma directive is deleted and a warning message
is output.

#pragma INTCALL None The #pragma directive is deleted and a warning message
is output.

#pragma INTERRUPT #pragma interrupt Handled as #pragma interrupt in the CC-RL specifica-
tions.

If written in a format that differs from that in the CC-RL
specifications, the #pragma directive is deleted and a
warning message is output.

#pragma PARAMETER None The #pragma directive is deleted and a warning message
is output.

#pragma SPECIAL #pragma callt The function specified by the #pragma directive is han-
dled as the callt function and a warning message is out-
put.

The calling number is ignored.

#pragma ALMHANDLER None The #pragma directive is deleted and a warning message
is output.

#pragma CYCHANDLER None The #pragma directive is deleted and a warning message
is output.

#pragma INTHANDLER None The #pragma directive is deleted and a warning message

#pragma HANDLER is output.

#pragma TASK None The #pragma directive is deleted and a warning message
is output.

#pragma _ ASMMACRO None The #pragma directive is deleted and a warning message
is output

#pragma ASM ~ ENDASM None The #pragma directive is deleted and a warning message
is output.

#pragma JSRA None The #pragma directive is deleted and a warning message
is output.

#pragma JSRW None The #pragma directive is deleted and a warning message
is output.

#pragma PAGE None The #pragma directive is deleted and a warning message
is output.
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Functions of nc30 Functions in CC-RL Operation When the Option is Specified
#pragma SBDATA None The #pragma directive is deleted and a warning message
is output.
NC30 None The macro is enabled (a space is defined).
M16C None The macro is enabled (a space is defined).
__R8C__ None The macro is enabled (a space is defined).
__cplusplus None Handled as a user-defined macro.
Standard library functions None Not supported.
clearerr, fgetc, getc, Handled as a normal function call.
fgets, fread, fscanf, fputc, When an unsupported header file is included, a compile
putc, fputs, fwrite, fflush, error will occur.

fprintf, vfprintf, ungetc,
ferror, feof, calloc, free,
malloc, realloc, mblen,
mbstowcs, mbtowc,
wcstombs, wctomb,
strcoll, stricmp, strnicmp,
strxfrm, bzero, bcopy,
memicmp, localecony,

setlocale

Standard library functions Standard library Conforms to the CC-RL specifications.

Others functions The location for writing the __near or __far keyword in a
function declaration or function pointer declaration con-
forms to the CC-RL specifications.

Standard library Standard library A macro with the same name as a macro defined in the

Macro Macro header file of the CC-RL conforms to the CC-RL specifi-

cations.
Other macros are not supported. They are handled as
user-defined macros.

Operations when -convert_cc=iar is specified are shown below.
- The __CNV_IAR__ macro is enabled.

- The expanded language specifications are handled as follows:

Table 2.5 Operation When Transition Support Option is Specified (-convert_cc=iar)

Functions of iar Functions in CC-RL Operation When the Option is Specified

wchar_t type None In stddef.h, the wchar_t type is declared as the unsigned
short type using typedef.

Anonymous union of file None Not supported.
scope A syntax error will occur.
__near, __far __near, _ far The operation rules for the far pointer conform to the

CC-RL specifications.

For the operation rules for the far pointer, see "Pointer
operation" in "Specifying memory allocation area (__near
|__far)".

__near_func, __far_func __near, __far The keyword is replaced with __near or __far.

The operation rules for the far pointer conform to the
CC-RL specifications.

For the operation rules for the far pointer, see "Pointer
operation" in "Specifying memory allocation area (__near

[__far)".
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Functions of iar

Functions in CC-RL

Operation When the Option is Specified

__interrupt #pragma interrupt Replaced with "#pragma interrupt <function name>".
__monitor None The keyword is deleted and a warning message is output.
__no_bit_access None The keyword is deleted and a warning message is output.
__no_init None The keyword is deleted and a warning message is output.
__intrinsic None Not supported.

A syntax error will occur.
__noreturn None The keyword is deleted and a warning message is output.
__Nno_save None The keyword is deleted and a warning message is output.
__root None The keyword is deleted and a warning message is output.
__ro_placement None The keyword is deleted and a warning message is output.
__sfr None Not supported.

A syntax error will occur.
__saddr __saddr Handled as the __saddr keyword without change.
@ operator #pragma address Not supported.

A syntax error will occur.

__segment_begin __sectop Conversion is not performed and an error message is out-
put.

__segment_end __secend Conversion is not performed and an error message is out-
put.

__segment_size None An error message is output.

__ALIGNOF__ None An error message is output.

static_assert None An error message is output.

__break __brk Replaced with __ brk.

__disable_interrupt __ DI Replaced with __DI.

__enable_interrupt __El Replaced with __El.

__get_interrupt_level None Handled as a normal function call.

__get_interrupt_state None Handled as a normal function call.

__mach None Handled as a normal function call.

__machu None Handled as a normal function call.

__no_operation __hop Replaced with __nop.

__set_interrupt_level None Handled as a normal function call.

__set_interrupt_state None Handled as a normal function call.

__stop __stop Handled as __stop without change.
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Functions of iar

Functions in CC-RL

Operation When the Option is Specified

#pragma vector

#pragma interrupt

Replaced with "#pragma interrupt <function name> (vect
= address)".

The function name should be a function name in the func-
tion declaration subsequent to #pragma vector, and the
__interrupt keyword is deleted.

If there is no subsequent __interrupt function, the
#pragma declaration is deleted.

If multiple interrupt request names are specified for an
interrupt handler, the first interrupt request name is set,
and a warning message will be output for the second and
subsequent interrupt request names and they will be
ignored.

#pragma bank

#pragma interrupt

Replaced with "#pragma interrupt <function name>
(bank={RBO0 | RB1 | RB2 |RB3})".

The function name should be a function name in the func-
tion declaration subsequent to #pragma bank, and the
__interrupt keyword is deleted.

The register bank after transition has "RB" added to the
beginning of the number specified by #pragma bank.

If there is no subsequent __interrupt function, the
#pragma declaration is deleted.

#pragma None The #pragma directive is deleted and a warning message
basic_template_matching is output.
#pragma bitfields None The #pragma directive is deleted and a warning message

is output.

#pragma constseg

#pragma section

The #pragma directive is deleted and a warning message
is output.

#pragma data_alignment

None

The #pragma directive is deleted and a warning message
is output.

#pragma dataseg

#pragma section

The #pragma directive is deleted and a warning message
is output.

#pragma diag_default None The #pragma directive is valid.
#pragma diag_error None The #pragma directive is valid.
#pragma diag_remark None The #pragma directive is valid.
#pragma diag_suppress None The #pragma directive is valid.
#pragma diag_warning None The #pragma directive is valid.
#pragma error None The #pragma directive is deleted and a warning message
is output.
#pragma include_alias None The #pragma directive is deleted and a warning message

is output.
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Functions of iar Functions in CC-RL Operation When the Option is Specified
#pragma inline #pragma inline / Replaced with #pragma inline when forced is specified
#pragma noinline and with #pragma noinline when never is specified.

Note that even when forced is specified, inline expansion
is not always performed.

The target function should be a function in the function
declaration subsequent to #pragma inline.

When other than a function declaration follows, an error
will occur.

When no function declaration follows, the #pragma direc-
tive is deleted and a warning message is output.

Only #pragma inline in the IAR format can be used.
#pragma inline in the CC-RL format leads to a compile

error.

#pragma language None The #pragma directive is deleted and a warning message
is output.

#pragma location #pragma address Replaced with #pragma address when an absolute

address is specified.

The variable name used in #pragma address should be a
variable name in the variable declaration subsequent to
#pragma location.

When no variable declaration follows, the #pragma direc-
tive is deleted and a warning message is output.
Segment names are not supported. They will lead to a
syntax error.

#pragma message None The #pragma directive is deleted and a warning message
is output.

#pragma object_attribute None The #pragma directive is deleted and a warning message
is output.

#pragma optimize None The #pragma directive is deleted and a warning message
is output.

#pragma pack None This option selects the conversion of structure type vari-

ables as #pragma pack for CC-RL when the number for
alignment is regarded as 1 and as #pragma unpack for
CC-RL when the number for alignment is regarded as 2.
This option ignores other specifications of alignment and
parameters that are not the numbers of alignment.

#pragma __ printf_args None The #pragma directive is valid.

#pragma required None The #pragma directive is deleted and a warning message
is output.

#pragma rtmodel None The #pragma directive is deleted and a warning message
is output.

#pragma __scanf_args None The #pragma directive is valid.

#pragma segment None The #pragma directive is deleted and a warning message
is output.

#pragma section None Handled as #pragma section in the CC-RL.

When written in a format different from that in the CC-RL
specifications, the #pragma directive is deleted and a
warning message is output.

#pragma STDC None The #pragma directive is deleted and a warning message
CX_LIMITED_RANGE is output.
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Functions of iar

Functions in CC-RL

Operation When the Option is Specified

#pragma STDC None The #pragma directive is deleted and a warning message

FENV_ACCESS is output.

#pragma STDC None The #pragma directive is deleted and a warning message

FP_CONTRACT is output.

#pragma type_attribute None The #pragma directive is deleted and a warning message
is output.

#pragma unroll None The #pragma directive is deleted and a warning message
is output.

#warning None The #pragma directive is valid.

_Pragma() None Handled as a normal function call.

__CORE__ None The macro is enabled.

Becomes one of the following values according to the

specification of the -cpu option.

- __RL78_0__ (when S1 is specified by the -cpu option)

- __RL78_1__ (when S2 is specified by the -cpu option)

- __RL78 2 (when S3 is specified by the -cpu option)

__RL78 0__ __RL78_S1__ The macro is enabled (value is 1).
_RL78_1__ __RL78_S2__ The macro is enabled (value is 2).
_RL78_ 2 __RL78_S3__ The macro is enabled (value is 3).
__ CODE_MODEL__ None The macro is enabled.

Becomes one of the following values according to the

specification of the -memory_model option or -cpu option.

- _ CODE_MODEL_NEAR__ (when small is specified
by the -memory_model option or when S1 is specified
by the -cpu option while the -memory_model option is
not specified)

- _ CODE_MODEL_FAR__ (when medium is specified
by the -memory_model option or when other than S1 is
specified by the -cpu option while the -memory_model
option is not specified)

_ CODE_MODEL_NEAR__ | __ RL78_SMALL__ The macro is enabled (value is 1).
__CODE_MODEL_FAR__ __RL78 MEDIUM___ The macro is enabled (value is 2).
_ DATA_MODEL__ None The macro is enabled.
The value becomes __ DATA_MODEL_NEAR__ regard-
less of the specification of the -cpu option.
_ DATA_MODEL_NEAR__ | _ RL78_SMALL__ The macro is enabled (value is 1).
_ DATA_MODEL_FAR__ None The macro is enabled (value is 2).
_ func__ None The macro is enabled.
__FUNCTION__ None The macro is enabled.
__ PRETTY_FUNCTION___ None The macro is enabled.
__IAR_SYSTEMS_ICC__ None The macro is enabled (value is 8).
__ICCRL78__ None The macro is enabled (value is 1).
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Functions of iar Functions in CC-RL Operation When the Option is Specified

__BUILD_NUMBER__ None Handled as a user-defined macro.

__cplusplus

_ DOUBLE__

__embedded_cplusplus

__LITTLE_ENDIAN___

__ SUBVERSION__

__VER__

Standard library functions None Replaced with the following function names.

fabsl fabs

acosl acos

asinl asin

atanl atan

atan2| atan2

ceill cell

cosl cos

coshl cosh

expl exp

floorl floor

fmodl fmod

frexpl frexp

Idexpl Idexp

logl log

log10I log10

modfl modf

powl pow

sinl sin

sinhl sinh

sqrtl sqrt

tanl tan

tanhl tanh

strtold strtod
The location for writing the __near or __far keyword in a
function declaration or function pointer declaration con-
forms to the CC-RL specifications.

Standard library functions Standard library func- | Conforms to the CC-RL specifications.

supported by CC-RL tions The location for writing the __near or __far keyword for a
function or function pointer in its declaration conforms to
the CC-RL specifications.

Standard library functions None Not supported.

Others Handled as a normal function call.
When an unsupported header file is included, a compile
error will occur.

Standard library Standard library A macro with the same name as a macro defined in the

Macro Macro header file of the CC-RL conforms to the CC-RL specifi-
cations.
Other macros are not supported. They are handled as
user-defined macros.

[Example of use]

- To enable the function for supporting transition of programs written for ca78kO0r, describe as:

>ccrl -convert cc=ca78k0r -cpu=S2 -dev=dr5f100pj.dvf main.c
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-unaligned_pointer_for_ca78kO0r [V1.06 or later]

Indirect references by pointers are accessed in 1-byte units.

[Specification format]

-unaligned pointer for ca78k0r

- Interpretation when omitted
This option generates code for indirect reference with 2-byte access for types having a 2-byte alignment condition.

[Detailed description]

- The purpose of this option is to support the porting of code written for the CA78KOR compiler. This option is specified
when the same function was used with the CA78KOR compiler. Specifying this option increases the size of the object
code and decreases the speed of execution.

If a pointer to a type having a 2-byte alignment condition and without the volatile qualifier may indicate an odd
address, this option generates code that handles indirect reference with 1-byte access. When the type is specified
with the volatile qualifier, code handles indirect reference with 2-byte access even if an odd address is indicated for a
type having the 2-byte alignment condition.

When structure packing is performed by CC-RL, only the members of the structure do not have the 2-byte alignment
condition; other types such as int have the 2-byte alignment condition and pointer reference to those types also has
the 2-byte alignment condition. Thus, if the pointer to a member of a packed structure is assigned to a pointer to a
type which is not to be packed, normal operation is not guaranteed. When this option is specified, since indirect refer-
ence by pointers involves 1-byte access, indirect reference by pointers to the members of packed structures is possi-
ble.
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2.5.2 Assemble options

This section explains options for the assemble phase.

Caution about options are shown below.

- Uppercase characters and lowercase characters are distinguished for options.

- When numerical values are specified as parameters, hexadecimal numbers which starts with "0x" ("0X") or decimal

numbers can be specified.

Uppercase characters and lowercase characters are not distinguished for the alphabet of hexadecimal numbers.

- When a file name is specified as a parameter, it can include the path (absolute path or relative path).
When a file name without the path or a relative path is specified, the reference point of the path is the current folder.

- When a parameter includes a space (such as a path name), enclose the parameter in a pair of double quotation

marks (").

- When the -prn_path, -mirror_source, -mirror_region, -define, -undefine, -include, -base_number, -warning, or -
no_warning option is specified for ccrl command, the -asmopt option must be used.
The -include option can also be specified as the -I option for the ccrl command.

The types and explanations for options are shown below.

Table 2.6 Assemble Options
Classification Option Description

Version/help display specifi- | -V This option displays the version information of asrl.

cation -help This option displays the descriptions of asrl options.

Output file specification -output This option specifies the output file name.
-obj_path This option specifies the folder to save an object file generated

after assembling.

-prn_path This option specifies the folder to save the assemble list file.

Source debugging control -debug This option outputs information for source debugging.

Device specification control | -dev This option specifies the target device file with the path.
-cpu This option specifies the type of the CPU core.

-mirror_source

This option specifies the value to be set in the MAA register.

-mirror_region

This option specifies the address range of the mirror destination
area.

specification

Optimization -goptimize This option generates the information for inter-module optimiza-
tion.
Symbol definition specifica- | -define This option defines assembler symbols.
tion
-undefine This option deletes the assembler symbol definition by the
-define option.
Include file reading path -include This option specifies the folder to search include files.

Input file control

-character_set

This option specifies the Japanese/Chinese character code.

-base_number

This option specifies the notation of the radix for numeric con-
stants.

Assembler transition sup-
port

-convert_asm

This option enables the assembler transition supporting function.

R20UT3123EJ0115 Rev.1.15
Dec 01, 2025

RENESAS

Page 130 of 970



CC-RL 2. COMMAND REFERENCE

Classification Option Description
Error message file output -error_file This option outputs error messages to a file.
specification
Warning message output -warning This option outputs the specified warning message.
control -no_warning This option suppresses outputting warning messages of the

specified number.

Dependency file output -MM [V1.03.00 or | This option only outputs dependency files.
specification later]

-MP [V1.03.00 or | This option additionally outputs the include file name as the tar-
later] get.

-MT [V1.03.00 or This option specifies the target name.
later]

-MF [V1.03.00 or This option changes the name of the dependency file.

later]
Subcommand file specifica- | @ This option specifies a subcommand file.
tion
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Version/help display specification

The version/help display specification options are as follows.

-V
- -help
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-V

This option displays the version information of asrl.

[Specification format]

-V

- Interpretation when omitted
Assembling is performed without displaying the version information of asrl.

[Detailed description]

This option outputs the version information of asrl to the standard error output.
It does not execute assembling.

[Example of use]

- To output the version information of asrl to the standard error output, describe as:

>asrl -V
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-help

This option displays the descriptions of asrl options.

[Specification format]

-help

- Interpretation when omitted
The descriptions of asrl options are not displayed.

[Detailed description]

- This option outputs the descriptions of asrl options to the standard error output.
It does not execute assembling.

[Example of use]

- To output the descriptions of asrl options to the standard error output, describe as:

>asrl -help
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Output file specification

The output file specification options are as follows.
- -output

- -obj_path
- -prn_path
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-output

This option specifies the output file name.

[Specification format]

-output=file

- Interpretation when omitted
The file is output to the current folder.
The output object file name will be the source file name with the extension replaced by ".obj".

[Detailed description]

- This option specifies the object file name as file.
- If file already exists, it will be overwritten.

- Even when this option is specified, if an error occurs and assembly processing cannot be continued, no object file will
be output.

- An error will occur if two or more files are output.

- An error will occur if file is omitted.

[Example of use]

- To output the object file with "sample.obj" as the file name, describe as:

>asrl -output=sample.obj -dev=dr5f100pj.dvf main.asm
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-obj_path

This option specifies the folder to save an object file generated after assembling.

[Specification format]

-obj path[=path]

- Interpretation when omitted
The object file is saved under the source file name with the extension replaced by ".obj" to the current folder.

[Detailed description]

- This option specifies the folder to save an object file generated after assembling as path.

- If an existing folder is specified as path, the object file is saved under the source file name with the extension replaced
by ".obj" to path.
An error will occur if a nonexistent folder is specified.

- An existing file can be specified as path.
If one object file is output, it will be saved with path as the file name.
If two or more object files are output, an error will occur.
An error will occur if a nonexistent file is specified.

- If "=path" is omitted, the object file is saved under the C source file name with the extension replaced by ".obj" to the
current folder.

- If two or more files with the same name (even if they are in different folders) are specified as source files, then a warn-
ing is output, and an object file is only saved for the last source file in the command line.

[Example of use]

- To save the object file generated during assembling to folder "D:\sample", describe as:

>asrl -obj path=D:\sample -dev=dr5f100pj.dvf main.asm
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-prn_path

This option specifies the folder to save the assembile list file.

[Specification format]

-prn_path[=path]

- Interpretation when omitted
An assemble list file will not be output.

[Detailed description]

- This option specifies the folder to save the assembile list file output during assembling as path.

- If an existing folder is specified as path, the assembile list file is saved to folder path.
When the extension of the input file name is ".asm", ".s", or ".fsy", the name with the extension replaced with ".prn" is
used for the assemble list file.
For other extensions, the file name with extension ".prn" added after the existing extension is used.
An error will occur if a nonexistent folder is specified.

- An existing file can be specified as path.
The assemble list file is saved with path as the file name.
An error will occur if a nonexistent file is specified.

- If "=path" is omitted, the assemble list file is saved to the current folder.
When the extension of the input file name is ".asm", ".s", or ".fsy", the name with the extension replaced with ".prn" is
used for the assemble list file.

For other extensions, the file name with extension ".prn" added after the existing extension is used.

[Example of use]

- To save the assemble list file output during assembling to folder "D:\sample", describe as:

>asrl -prn path=D:\sample -dev=dr5f100pj.dvf main.asm
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Source debugging control

The source debugging control option is as follows.

- -debug
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-debug

This option outputs information for source debugging.

[Specification format]

-debug

- Interpretation when omitted
Information for source debugging will not be output.

[Detailed description]

- This option outputs information for source debugging to the output file.

- Source debugging will become enabled by specifying this option.

[Example of use]

- To output information for source debugging to the output file, describe as:

>asrl -debug -dev=dr5f100pj.dvf main.asm
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Device specification control

The device specification control options are as follows.

- -dev
- -cpu
- -mirror_source

- -mirror_region
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-dev

This option specifies the target device file with the path.

[Specification format]

-dev=[path\] file

- Interpretation when omitted
When the -cpu option is specified, the specification of the CPU core type by the -cpu option becomes valid.
When the -cpu option is not specified, an error will occur.

[Detailed description]

- This option specifies target device file file with path path.

- The information read from the specified device file is used and an object file that matches the settings in the device
file is generated.

- An error will occur if the specified device file is not found.

- When both this option and the -cpu option are specified and if the CPU core type in the device file specified by this
option differs from that specified in the -cpu option, an error will occur.

[Example of use]
- To specify device file "DR5F100PJ.DVF", describe as:

>asrl -dev=dr5f100pj.dvf main.asm
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-cpu

This option specifies the type of the CPU core.

[Specification format]

-cpu={S1]S2|S3}
S1: RL78-S1 core
S52: RL78-S2 core
S3: RL78-S3 core

- Interpretation when omitted
When the -dev option is specified, the CPU core written in the device file specified by -dev option is used. When the -

dev option is not specified, an error will occur.

[Detailed description]
- An object file that can be used in common for the devices implementing the specified CPU core is output.
- An error will occur if the string that cannot be specified is specified.

- When both this option and the -dev option are specified and if the CPU core type specified in this option differs from
that in the device file specified by the -dev option, an error will occur.
In other cases, the specified device file is used for processing.

- The following shows other options that can be specified together with the -dev or -cpu option.

Option When -dev Option Is Specified When -cpu Option Is Specified
-mirror_source Can be specified Can be specifiedNOte
-mirror_region Cannot be specified Can be specified

Note The -cpu=S1 option and -mirror_source=1 option cannot be specified at the same time.

[Example of use]
- To generate a code for the RL78-S2 core specified as the CPU type, describe as:

>asrl -cpu=S2 main.c
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-mirror_source

This option specifies the value to be set in the MAA register.

[Specification format]

-mirror source={0]|1|common}

- Interpretation when omitted
It is the same result as when the -mirror_source=0 option is specified.

[Detailed description]

- This option specifies the value to be set in the MAA register.

- Specify 0 when the mirror source section is allocated to address 0xOxxxx, or specify 1 when the section is allocated to
address 0x1xxxx.
This option is used to determine whether a symbol in an absolute addressing section is in the mirror source area or to
notify the linker of the address where the mirror source section is allocated.
When the CPU core is RL78-S1, the mirror source section is fixed at address 0xOxxxx and this option setting is not
necessary. If 1 is specified in this case, an error will occur.

- When common is specified, reference to a symbol allocated to the mirror source area is not supported. Mirror conver-
sion of mirror source addresses is also not supported.

- When the -cpu=S1 option is specified and if 1 is specified in this option, an error will occur.

- When both the -dev option and this option are specified, the specified allocation address is checked against the on-
chip ROM (CodeFlash) address range.

- When the -mirror_source=common option is specified and if the -mirror_region option is specified, an error will occur.

[Example of use]

- To specify OxOxxxx as the address where the mirror source section is allocated, describe as:

>asrl -dev=dr5f100pj.dvf -mirror source=0 main.asm
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-mirror_region

This option specifies the address range of the mirror destination area.

[Specification format]

-mirror region=start address,end address

- Interpretation when omitted
When the -dev option is not specified, a device without a mirror area is assumed.

[Detailed description]

- This option specifies the address range (start address and end address) of the mirror destination area.

- This option is used to calculate the address range of the mirror source area.
0xF8000 is subtracted from the specified addresses when the CPU core type is RL78-S1, or 0xFO00O is subtracted
when the CPU core type is RL78-S2 or RL78-S3. The obtained addresses are assumed as the address range of the
mirror source area. If a value outside the range from 0xF0000 to OxFFFFF is specified, an error will occur.

- If both the -dev option and this option are specified, an error will occur.
- When the -cpu option is specified but this option is not specified, a device without a mirror area is assumed.

- When both the -mirror_source=common option and this option are specified, an error will occur.

[Example of use]

- To specify the address range of the mirror destination area.

>asrl -cpu=S2 -mirror region=0xf3000,0xfaeff main.asm
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Optimization

The optimization option is as follows.

- -goptimize
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-goptimize

This option generates the information for inter-module optimization.

[Specification format]

-goptimize

- Interpretation when omitted
The information for inter-module optimization is not generated.

[Detailed description]

- This option generates the additional information for inter-module optimization in the output file.

- At linkage, inter-module optimization is applied to files for which this option has been specified.

For details on inter-module optimization, see the description of the link option -Optimize.

[Example of use]

- To generate the information for inter-module optimization, describe as:

>asrl -goptimize -dev=dr5f100pj.dvf main.asm
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Symbol definition specification

The symbol definition specification options are as follows.

- -define
- -undefine
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-define

This option defines a user-defined assembler symbol (name).

[Specification format]

-define=name[=def] [, name[=def]]..

- Interpretation when omitted
None

[Detailed description]

- This option specifies name as a user-defined assembler symbol (name).
- Specification of def is as follows.

- Only integer values can be specified.

- If a value other than an integer is specified, 0 is assumed.

- Integer values can be specified in decimal notation, octal notation with the prefix method (0 ...), and
hexadecimal notation (Ox ...).

- Only a negative (-) sign (not positive (+)) can be specified at the beginning of the value.
- A negative number is converted to a two's complement value.
- This is equivalent to adding "name .SET def" at the beginning of the assembly source program.
- An error will occur if name is omitted.
- If "=def" is omitted, defis regarded as 1.
- This option can be specified more than once.

- If both this option and -undefine option are specified, the option specified last will be valid.

[Example of use]

- To define "sample=256" as an assembler symbol, describe as:

>asrl -define=sample=256 -dev=dr5f100pj.dvf main.asm
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-undefine

This option deletes the assembler symbol definition by the -define option.

[Specification format]

-undefine=namel[, name] ...

- Interpretation when omitted
None

[Detailed description]
- This option cancels the definition of user-defined assembler symbol name specified by the -define option.
- An error will occur if name is omitted.
- This option cannot delete the definition by describing "name .EQU def".
- This option can be specified more than once.

- If both this option and -define option are specified, the option specified last will be valid.

[Example of use]

- To delete the definition of assembler symbol "test" by the -define option, describe as:

>asrl -define=test -dev=dr5f100pj.dvf main.asm -undefine=test
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Include file reading path specification

The include file reading path specification option is as follows.

- -include
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-include

This option specifies the folder to search include files.

[Specification format]

-include=pathl, path]...

- Interpretation when omitted
None

[Detailed description]

- This option specifies path as the folder where the include file is searched for when the include file name is specified
without a path or as a relative path in the $INCLUDE or $BINCLUDE control instruction.
Include files are searched according to the following sequence.

<1> Path specified by this option (If multiple paths are specified, they are searched in the order in which they were
specified on the command line (that is, from left to right).)

<2> Folder that contains the source file where the $INCLUDE or $BINCLUDE control instruction is specified.

<3> Current folder (asrl startup folder)

- An error will occur if path is omitted.

[Example of use]

- To search include files from folder "D:\include", "D:\src", and the current folder in that order, describe as:

>asrl —-include=D:\include -dev=dr5f100pj.dvf D:\src\main.asm
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Input file control

The input file control options are as follows.
- -character_set

- -base_number
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-character_set

This option specifies the Japanese/Chinese character code.

[Specification format]

-character set={none|sjis|euc jplutf8|big5|gb2312}

- Interpretation when omitted
Processing of Japanese/Chinese character encoding is not performed.

[Detailed description]

- This option specifies the character code to be used for Japanese/Chinese comments and character strings in the
input file.

- The parameters that can be specified are shown below.
An error will occur if any other item is specified.
Operation is not guaranteed if the specified character code differs from the character code of the input file.

none Does not process the Japanese and Chinese character code
euc_jp EUC (Japanese)

sjis SJIS

utf8 UTF-8

bigs Traditional Chinese

gb2312 Simplified Chinese

- An error will occur if the parameter is omitted.

[Example of use]

- To specify EUC as the character code to be used for Japanese comments and character strings in the input file,
describe as:

>asrl -character set=euc jp -dev=dr5f100pj.dvf main.asm
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-base_number

This option specifies the notation of the radix for numeric constants.

[Specification format]

-base number={prefix|suffix}

- Interpretation when omitted
It is the same result as when the -base_number=prefix option is specified.

[Detailed description]

- This option specifies the notation of the radix for numeric constants.

- The parameters that can be specified are shown below.
An error will occur if any other item is specified.

prefix Specifies the prefix notation (0xn...n).

suffix Specifies the suffix notation (n...nH).

- An error will occur if the parameter is omitted.

[Example of use]

- To specify the suffix notation of the radix for numeric constants, describe as:

>asrl -base number=suffix -dev=dr5f100pj.dvf main.asm
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Assembler transition support

The assembler transition support option is as follows.

- -convert_asm
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-convert_asm

This option enables the assembler transition supporting function.

[Specification format]

-convert asm

- Interpretation when omitted
The assembler transition supporting function is not enabled.

[Detailed description]

- For the descriptions on "CA78KOR Assembler Language Specifications" in the table below, the descriptions on "RL78
Assembler Language Specifications" should be read instead.

Table 2.7 Assembler transition supporting function
Classification CA78KOR RL78 Assembler Necessity for Modifying the Source and
Assembler Language Specifying Options
Language Specifications
Specifications
Numerical n.nB(n=0,1) Same as left Specify -base_number=suffix.
constant (binary)
n..nO (n=0to7) Same as left Specify -base_number=suffix.
(octal)
n.nH(n=0t09,Ato Same as left Specify -base_number=suffix.
F,atof)
(hexadecimal)
String 'Character ... "Character ... Change two consecutive single quotation
Character' Character" marks (") in each string to (\'), and enclose
the string with double quotation marks(").
Example: .DB 'abc"de' -> .DB "abc\'de"
Operand column | Special function register | Same as left Specify -dev.
(SFR, 2nd SFR)
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Classification CA78KOR RL78 Assembler Necessity for Modifying the Source and
Assembler Language Specifying Options
Language Specifications
Specifications
Segment No segment .CSEG TEXT
definition directive
No CSEG relocation .CSEG TEXTF

attribute

CSEG CALLTO

.CSEG CALLTO

CSEG FIXED .CSEG TEXT

CSEG BASE .CSEG TEXT

CSEG AT .CSEG AT

CSEG UNIT .CSEG TEXTF

CSEG UNITP .CSEG TEXTF Add .ALIGN 2.
CSEG IXRAM .CSEG TEXTF

CSEG OPT_BYTE

.CSEG OPT_BYTE

CSEG SECUR_ID

.CSEG SECUR_ID

CSEG PAGE64KP

.CSEG
TEXTF_UNIT64KP

CSEG UNIT64KP

.CSEG
TEXTF_UNIT64KP

CSEG MIRRORP .CSEG CONST
No DSEG relocation .DSEG BSSF
attribute

DSEG SADDR .DSEG SBSS
DSEG SADDRP .DSEG SBSS
DSEG AT .DSEG BSS_AT
DSEG UNIT .DSEG BSS
DSEG UNITP .DSEG BSS
DSEG IHRAM .DSEG BSS
DSEG LRAM .DSEG BSS
DSEG DSPRAM .DSEG BSS
DSEG IXRAM .DSEG BSS
DSEG BASEP .DSEG BSS
DSEG PAGE64KP .DSEG BSS
DSEG UNIT64KP .DSEG BSS

No BSEG relocation
attribute

.BSEG SBSS_BIT

BSEG UNIT .BSEG SBSS_BIT
BSEG AT .BSEG BIT_AT
ORG ORG
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Classification CA78KOR RL78 Assembler Necessity for Modifying the Source and
Assembler Language Specifying Options
Language Specifications
Specifications
Symbol definition | EQU .EQU A relocatable label cannot be written for an
directive operand. [V1.14 or earlier]

SET SET

Memory DB .DB The code should be changed for size

initialization and specifications.

area allocation )

directive DW .DB2 The code should be changed for size
specifications. If the operand is a string
constant, change it to a string.
Example: DW 'ab' -> .DB "ba"

DG .DB4 The code should be changed for size
specifications. If the operand is a string
constant, change it to a string.
Example: DG 'ab' -> .DB "ba\0\0"

DS .DS

DBIT .DBIT

Linkage directive | PUBLIC .PUBLIC
EXTRN .EXTERN
EXTBIT EXTBIT
Object module NAME Commented out
name declaration
directive
Branch instruction | BR BR !laddr20
automatic
selection directive | CALL CALL !taddr20
Assemble end END Commented out Invalidate this because the code after END
directive becomes valid.
Assemble product | $PROCESSOR($PC) Commented out Specify -dev.
type specification
control instruction
Debug $DEBUG($DG) Commented out Specify -debug.
information output )
control instruction | SNODEBUG($NODG) | Commented out Specify -debug.
$DEBUGA Commented out Specify -debug.
$NODEBUGA Commented out Specify -debug.
Cross reference $XREF($XR) Commented out
list output
specification SNOXREF($NOXR) Commented out
control instruction | geyyi |sT Commented out
SNOSYMLIST Commented out
Include control $INCLUDE(S$IC) $INCLUDE
instruction
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Classification CA78KOR RL78 Assembler Necessity for Modifying the Source and
Assembler Language Specifying Options
Language Specifications
Specifications
Assemble list SEJECT($EJ) Commented out
control instruction
SLIST(SLI) Commented out

$NOLIST($NOLI)

Commented out

$GEN Commented out
$NOGEN Commented out
$COND Commented out
$NOCOND Commented out
STITLE(STT) Commented out
$SUBTITLE($ST) Commented out
$FORMFEED Commented out
$NOFORMFEED Commented out
$SWIDTH Commented out
SLENGTH Commented out
$TAB Commented out
Conditional $IF(switch name) Same as left Specify -define=switch name=1 or
assemble control -define=switch name=0.
instruction
$IF(switch name : $IF(switch name | Specify -define=switch name=1 or
switch name ...) switch name ...) -define=switch name=0.
Another method is to add "switch name
.SET 1" or "switch name .SET 0".
$_IF $IF
$ELSEIF(switch name : | $ELSEIF(switch Specify -define=switch name=1 or
switch name ...) name | switch name | -define=switch name=0.
wr) Another method is to add "switch name
.SET 1" or "switch name .SET 0".
$_ELSEIF $ELSEIF
$SET Commented out
$SRESET Commented out
Kaniji code $KANJICODE Commented out Specify -character_set.

control instruction

RAM area
allocation
specification
control instruction

$RAM_ALLOCATE

Commented out

Allocate the target segment using ".CSEG
TEXTF_UNIT64KP".

Other control
instructions

$TOL_INF Commented out
$DGS Commented out
$DGL Commented out
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[Caution]

- The language specifications of the CA78KOR assembler which are not listed in the above table require the source
program to be modified.

- A relocatable label cannot be written for an operand of the symbol definition directive .EQU.
In this case, replace the reference to the name in the left side of EQU with the relocatable label, and delete the .EQU

directive.
Example 1.
DMAINP DSEG SADDRP
RABUF1: DS 8
RABUF2: DS 8
OFFSET EQU RABUF2 - RABUF1l ; E0551203: Relocatable symbol is not allowed.
FPREAD EQU RABUF1.4 ; E0551203: Relocatable symbol is not allowed.
CSEG
ADD A, #OFFSET
CLR1 FPREAD
END

(Modification method)

RABUF2 - RABUF1
RABUF1.4

OFFSET
FPREAD

EQU
EQU

Disable the above code.

ADD
CLR1

A, #OFFSET
FPREAD

Modify the above code to the code below.

ADD
CLR1

A, #RABUF2 - RABUF1
RABUF1.4

- When the address width exceeds 16 bits, error occurs at linkage.
In this case, add a LOWW operator to an address.

Example 2.

DMAINP DSEG SADDRP

RABUF1: DS 8
CSEG
MOVW HL, #RABUF1 ; E0562330:Relocation size overflow
END

(Modification method)

MOVW HL, #RABUF1

Modify the above code to the code below.

MOVW HL, #LOWW RABUF1

- Operand "(size)" of memory initialization and area allocation directive is different.
Correct according to the following Example 3.

Example 3.

CSEG
DW
END
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(Modification method)

.CSEG
.DS 6
.END

CA78KO0R Assembler: initialize 6 bytes (3 words) area to 00H.
RL78 Assembler: initialize 2 bytes (1 word) area to 03H.

- Change operation not allowed by RL78 Assembler to other method.

- Change Section definition directives "CSEG UNITP" to ".CSEG TEXTF" + ".ALIGN 2".

Example 4.

MSGDATA CSEG AT 80H
TMSGOK:
DB 'OK'
CSEG

END

MOV H, #LOWW TMSGOK/100H ; E0551215: Illegal label reference.
; E0550250: Illegal syntax (100H).

(Modification method)

MOV H, #LOWW TMSGOK/100H

Modify the above code to the code below.

MOV H, #HIGH TMSGOK

Example 5.

XMAIN2 CSEG UNITP
TINTVL: DW 47999
END

(Modification method)

XMAIN2 CSEG UNITP

Modify the above code to the code below.

XMAIN2 .CSEG TEXTF
.ALIGN 2

[Example of use]

- To enable the function for supporting transition of programs written for ca78k0r, describe as:

>asrl -convert asm -cpu=S2 -dev=dr5f100pj.dvf main.asm
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Error message file output specification

The error message file output specification option is as follows.

- -error_file
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-error_file

This option outputs error messages to a file.

[Specification format]

-error file=file

- Interpretation when omitted
Error messages are output to only the standard error output.

[Detailed description]

- This option outputs error messages to the standard error output and file file.
- If file already exists, it will be overwritten.

- An error will occur if file is omitted.

[Example of use]

- To output error messages to the standard error output and file "err", describe as:

>asrl -error file=err -dev=dr5f100pj.dvf main.asm
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Warning message output control

The warning message output control options are as follows.

- -warning
- -no_warning
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-warning

This option outputs the specified warning message.

[Specification format]

-warning={num|numl-num2} [, ...]

- Interpretation when omitted
All warning messages are output.

[Detailed description]

- This option outputs the specified warning message.

- Specify the error numbers as num, num1, and num?2.
If the error number that does not exist, it will be ignored.

- An error will occur if num, num1, or num2 is omitted.
- If num1-numz2 is specified, it is assumed that error numbers within the range have been specified.
- The error number specified by this option is the rightmost 5 digits of the 7-digit number following the "W".

- This option can only control output for warning messages with message numbers (here written with the component
number) in the range from 0550000 to 0559999.

[Example of use]
- To output warning message "W0550001" and "W0550005", describe as:

>asrl -waning=50001,50005 -dev=dr5f100pj.dvf main.asm

R20UT3123EJ0115 Rev.1.15 T{ENESAS Page 166 of 970
Dec 01, 2025



CC-RL 2. COMMAND REFERENCE

-no_warning

This option suppresses outputting warning messages of the specified number.

[Specification format]

-no_warning={num|numl-num2} [, ...]

- Interpretation when omitted
All warning messages are output.

[Detailed description]

- This option suppresses outputting warning messages of the specified number.

- Specify the error numbers as num, num1, and num?2.
If the error number that does not exist, it will be ignored.

- An error will occur if num, num1, or num2 is omitted.
- If num1-numz2 is specified, it is assumed that error numbers within the range have been specified.
- The error number specified by this option is the rightmost 5 digits of the 7-digit number following the "W".

- This option can only control output for warning messages with message numbers (here written with the component
number) in the range from 0550000 to 0559999.

[Example of use]
- To suppress outputting warning message "W0550001" and "W0550005", describe as:

>asrl -no waning=50001,50005 -dev=dr5f100pj.dvf main.asm
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Dependency file output specification

The dependency file output specification options are as follows.
- -MM [V1.03.00 or later]

- -MP [V1.03.00 or later]
- -MT [V1.03.00 or later]
- -MF [V1.03.00 or later]
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-MM [V1.03.00 or later]

This option only outputs dependency files.

[Specification format]

-MM

- Interpretation when omitted
No dependency file is output.

[Example of use]

- This option outputs the dependencies of the input file, as specified by the $INCLUDE or $BINCLUDE control instruc-
tion, to the dependency file in makefile format. It does not execute assembling.

- The output file name is the same as the input file name, with the extension replaced by "dep".

[Example of use]

To output the dependencies to "test.dep”, describe as:

asrl -cpu=S3 test.asm -MM

<test.asm>

SINCLUDE "incl.inc"
SINCLUDE "inc2.inc"

<inc2.inc>

Sinclude "inc3.inc"

Caution "inc1.inc" and "inc3.inc" will be empty files.

<Output contents>

test.obj: test.asm
test.obj: incl.inc
test.obj: inc2.inc
test.obj: inc3.inc

[Remark]

- When multiple input files are specified, a separate dependency file is output for each one.
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-MP [V1.03.00 or later]

This option additionally outputs the include file name as the target.

[Specification format]

-MP

- Interpretation when omitted
The include file name is not output as the target.

[Detailed description]

- This option additionally outputs the include file name as the target to the dependency file.

- This option is invalid if the -MM option is not specified.

[Example of use]

asrl -cpu=S3 test.asm -MM -MP

<test.asm>

SINCLUDE "incl.inc"
SINCLUDE "inc2.inc"

<inc2.inc>

Sinclude "inc3.inc"

Caution "inc1.inc" and "inc3.inc" will be empty files.

<Output contents>

test.obj: test.asm
test.obj: incl.inc
incl.inc:
test.obj: inc2.inc
inc2.inc:
test.obj: inc3.inc
inc3.inc:

R20UT3123EJ0115 Rev.1.15 RENESAS Page 170 of 970
Dec 01, 2025



CC-RL

2. COMMAND REFERENCE

-MT [V1.03.00 or later]

This option specifies the target name.

[Specification format]

-MT=target-name

- Interpretation when omitted
The target name is not changed.

[Detailed description]

- This option specifies the target name to be output to the dependency file.

- This option is invalid if the -MM option is not specified.

- If no target name is specified for the -MT option, an error occurs.

[Example of use]

asrl -cpu=S3 test.asm -MM -MT=A

<test.asm>

SINCLUDE "incl.inc"
SINCLUDE "inc2.inc"

<inc2.inc>
$include "inc3.inc"
Caution "inc1.inc" and "inc3.inc" will be empty files.

<Output contents>

A: test.asm
A: incl.inc
A: inc2.inc
A: inc3.inc
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-MF [V1.03.00 or later]

This option changes the name of the dependency file.

[Specification format]

-MF=file-name

- Interpretation when omitted

The dependency file name is not changed. The output file name is the same as the input file name, with the extension

replaced by "dep".

[Detailed description]

- This option changes the name of the dependency file to be output.

- This option is invalid if the -MM option is not specified.

[Example of use]

- To output the dependencies to "D.dep", describe as:

asrl -cpu=S3 test.asm -MM -MF=D.dep

[Remark]

- When multiple input files are specified, only the dependency file for the last input file is output.
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Subcommand file specification

The subcommand file specification option is as follows.

-@

R20UT3123EJ0115 Rev.1.15 RENESAS Page 173 of 970
Dec 01, 2025



CC-RL

2. COMMAND REFERENCE

@

This option specifies a subcommand file.

[Specification format]

@file

- Interpretation when omitted

Only the options and file names specified on the command line are recognized.

[Detailed description]

- This option handles file as a subcommand file.
- An error will occur if file does not exist.
- An error will occur if file is omitted.

- See "2.4.2 Subcommand file usage" for details about a subcommand file.

[Example of use]

- To handle "command.txt" as a subcommand file, describe as:

>asrl @command.txt main.asm
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2.5.3 Link options

This section explains options for the link phase.

Caution about options are shown below.
- Uppercase characters and lowercase characters are not distinguished for options.

- Uppercase characters in options and parameters indicate that they can be specified as abbreviations for options and
parameters.
The characters after the uppercase characters can be omitted.

Example For example, -FOrm=Absolute can be specified as follows.
-fo=a
-fo=abs
-for=absolu

- When a file name is specified as a parameter, "(" and ")" cannot be used.
- When link options are specified for the ccrl command, the -Inkopt option must be used.
The types and explanations for options are shown below.

Table 2.8 Link Options

Classification Option Description

Input control -Input This option specifies the input file.
-LIBrary This option specifies the input library file.
-Binary This option specifies the input binary file.
-DEFine This option defines an undefined symbol forcedly.
-ENTry This option specifies the execution start address.
-ALLOW_ DUPLICATE_MODULE | This option allows multiple same module names to be
NAME [V1.09 or later] specified.
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Classification

Output control

Option Description
-FOrm This option specifies the output format.
-DEBug This option outputs debug information to the output file.
-NODEBug This option does not output the debug information.
-RECord This option specifies the size of the data record to be

output.

-END_RECORD [V1.05 or later]

This option specifies the end record.

-ROm This option specifies the section that maps symbols
from ROM to RAM.

-OUtput This option specifies the output file.

-SPace This option fills the vacant area of the output range.

-Message This option output information messages.

-NOMessage This option suppresses the output of information
messages.

-MSg_unused This option notifies the symbol that is not referenced.

-BYte_count This option specifies the maximum byte count for a data

record.

-FIX_RECORD_LENGTH_AND_A
LIGN [V1.06 or later]

Fixes the format of data records to be output.

-PADDING This option fills in data at the end of a section.

-CRc This option specifies whether to perform the CRC
operation.

-VECT This option stores an address value in the unused
areas in the vector table.

-VECTN This option stores address values in the specified areas

in the vector table.

-SPLIT_VECT [V1.07 or later]

This option generates split vector table sections.

-VFINFO

This option outputs the variable/function information
file.

-CFI [Professional Edition only]
[V1.06 or later]

Generates the function list for use in detecting illegal
indirect function calls.

-CFI_ADD_Func [Professional Edi-
tion only] [V1.06 or later]

Specifies the symbol or address of a function to be
added to the function list for use in detecting illegal indi-
rect function calls.

-CFIl_IGNORE_Module [Profes-
sional Edition only] [V1.06 or later]

Specifies modules which are to be exempted from the
function list for use in detecting illegal indirect function
calls.

-RAM_INIT_TABLE_SECTION
[V1.12 or later]

This option generates an information table for RAM
initialization.

List output

-LISt

This option outputs the list file.

-SHow

This option specifies information that is output to the list
file.
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Classification Option Description
Optimization -Optimize This option specifies whether to execute
inter-module optimization.
-NOOptimize This option disables inter-module optimization.

-SEction_forbid

This option disables optimization for the specified
section.

-Absolute_forbid

This option disables optimization regarding address +
size specification.

-SYmbol_forbid [V1.02 or later]

This option specifies unreferenced symbols that are not
to be deleted.

-ALLOW_OPTIMIZE_ENTRY_BL
OCK [V1.13 or later]

This option performs optimization on the areas that are
allocated before the execution start symbol.

Section specification

-STARt

This option specifies the start address of the section.

-FSymbol

This option outputs external defined symbols to the
symbol address file.

-USER_OPT_BYTE

This option specifies the value set for the user option
bytes.

-OCDBG

This option specifies the control value for the on-chip
debug.

-SECURITY_OPT_BYTE [V1.12 or
later]

This option specifies the control value for the security
option byte.

-SECURITY_ID

This option specifies a security ID value.

-FLASH_SECURITY_ID [V1.12 or
later]

This option specifies the value to be set for the flash
programmer security ID.

-AUTO_SECTION_LAYOUT

This option automatically allocates sections.

-SPLIT_SECTION [V1.12 or later]

This option enables automatic allocation of sections for
each module.

-STRIDE_DSP_MEMORY_AREA
[V1.12 or later]

This option enables automatic allocation of sections to
areas split by the memory area shared with the
FLEXIBLE APPLICATION ACCELERATOR (FAA).

-DEBUG_MONITOR

This option specifies the OCD monitor area.

-RRM This option specifies the work area for the RRM/DMM
function.

-SELF This option disables allocation of a section to the self
RAM area.

-SELFW This option outputs a warning message when a section
is allocated to the self RAM area.

-OCDTR This option disables allocation of a section to the trace
RAM and self RAM areas.

-OCDTRW This option outputs a warning message when a section

is allocated to the trace RAM and self RAM areas.
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Classification

Section specification

Option Description
-OCDHPI This option disables allocation of a section to the hot
plug-in RAM, trace RAM, and self RAM areas.
-OCDHPIW This option outputs a warning message when a section

is allocated to the hot plug-in RAM, trace RAM, and self
RAM areas.

-STRIDE_SELF_AREA [V1.15.00
or later]

This option allocates sections to split areas excluding
the self RAM area.

-STRIDE_OCDTR_AREA
[V1.15.00 or later]

This option allocates sections to split areas excluding
the trace RAM area.

-STRIDE_OCDHPI_AREA
[V1.15.00 or later]

This option allocates sections to split areas excluding
the hot plug-in RAM area.

-AVOID_SADDR_STACK
[V1.15.00 or later]

This option sets the stack area to an area excluding the
SADDR area.

-DSP_MEMORY_AREA [V1.12 or
later]

This option disables allocation of a section to the
memory area shared with the FLEXIBLE
APPLICATION ACCELERATOR (FAA).

Verify specification

-CPu

This option checks the consistency of the address to
which the section is allocated.

-CHECK_DEVICE

This option checks the device file specified when creat-
ing an object file.

-CHECK_64K_ONLY

This option disables checking whether an allocated sec-
tion exceeds the (64K-1)-byte boundary.

-NO_CHECK_SECTION_LAYOUT

This option disables checking of the consistency
between the address to which the section is allocated
and the address information in a device file.

-CHECK_OUTPUT_ROM_AREA
[V1.07 or later]

This option checks whether the output address of a
HEX file ranges in internal ROM or the data flash area.

ification

Subcommand file -SUbcommand This option specifies options with a subcommand file.
specification
Microcontroller spec- | -DEVICE This option specifies the device file name.
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Classification Option Description
Other -S9 This option outputs the S9 record at the end.
-STACk This option outputs the stack information file.
-COmpress This option compresses the debug information.
-NOCOmpress This option does not compress the debug information.
-MEMory This option specifies the memory size occupied during linking.
-REName This option changes an external symbol name or a

section name.

-LIB_REName [V1.08 or later]

This option changes the name of a symbol or section
that was input from a library.

-DELete This option deletes an external symbol name or a
library module.

-REPIace This option replaces library modules.

-EXTract This option extracts library modules.

-STRip This option deletes debug information in the load

module file or library file.

-CHange_message

This option changes the type of information, warning,
and error messages.

-Hide This option deletes local symbol name information from
the output file.
-Total_size This option displays the total size of sections after the

linking to the standard error output.

-VERBOSE [V1.10 or later]

This option displays detailed information in the standard
error output.

-LOgo This option outputs the copyright notice.

-NOLOgo This option suppresses the output of the copyright notice.

-END This option executes option strings specified before this
option.

-EXIt This option specifies the end of option specifications.
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Input control

The input control options are as follows.
- -Input

- -LIBrary

- -Binary

- -DEFine

- -ENTry

- -ALLOW_DUPLICATE_MODULE_NAME [V1.09 or later]
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-Input

This option specifies the input file.

[Specification format]

-Input=suboption([{, |A} ...]
suboption := {file|file(modulel, ...])}

- Interpretation when omitted
None

[Detailed description]

- This option specifies input file file.
If multiple files are specified, delimit them with a comma (,) or space.

- Wildcard characters (*, ?) can also be used.
The character strings specified with wildcard characters are expanded in alphabetical order.
Expansion of numerical values precedes that of alphabetic characters. Uppercase characters are expanded before
lowercase characters.

- Files that can be specified as input files are object files output from the compiler or the assembler and relocatable
files, load module files, Intel HEX files, and Motorola S-record files output from the optimizing linker.
In addition, a module in a library can be specified using the format of "library(module)".
Specify the module name without the extension.

- If no extension is specified for the input filename, then if no module name is specified, it is assumed to be ".obj"; if a
module name is specified, it is assumed to be ".lib".

[Caution]

- This option can be used only in a subcommand file.
An error will occur if this option is specified on the command line.
When input files are specified on the command line, specify them without the -input option.

[Example of use]

- To input a.obj and module "e" in lib1.lib, describe as:
<Command line>

>rlink -subcommand=sub.txt

<Subcommand file "sub.txt">

—-input=a.obj 1libl (e)

- To input all ".obj" files beginning with "c", describe as:

<Command line>

>rlink -subcommand=sub.txt

<Subcommand file "sub.txt">

—-input=c*.obj
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[Remark]

- If the -form=object or -extract option is specified, this option will be invalid.

- If an Intel HEX file is specified as an input file, only the -form=hexadecimal option can be specified. If a Motorola

S-record file is specified, only the -form=stype option can be specified.
If the output file name is not specified, it will be "first input file name_combine.extension" (If the input file is "a.mot", the

output file will be "a_combine.mot").
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-LIBrary

This option specifies the input library file.

[Specification format]

-LIBrary=filel[, file]...

- Interpretation when omitted
None

[Detailed description]
- This option specifies input library file file.
If multiple files are specified, delimit them with a comma (,).

- Wildcard characters (*, ?) can also be used.
The character strings specified with wildcard characters are expanded in alphabetical order.
Expansion of numerical values precedes that of alphabetic characters. Uppercase characters are expanded before
lowercase characters.

- If the extension is omitted from the input file specification, it is assumed that ".lib" has been specified.

- If this option and the -form=library or -extract option are specified at the same time, the specified library file is input as
the target library to be edited.
Otherwise, undefined symbols are searched in the library file after the link processing between files specified as the
input files are executed.

- The symbols are searched in the library file in the following sequence:
- User library files specified by this option (in the specified order)
- System library files specified by this option (in the specified order)

- Default library (environment variables "HLNK_LIBRARY1", "HLNK_LIBRARY2", and "HLNK_LIBRARY3"Not jn
that order)

Note See "2.3 Environment Variable" for details about environment variables.

[Example of use]

- To input a.lib and b.lib, describe as:

>rlink main.obj -library=a.lib,b

- To input all ".lib" files beginning with "c", describe as:

>rlink main.obj -library=c*.1lib
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-Binary

This option specifies the input binary file.

[Specification format]

-Binary=suboption[, ...]
suboption := file(section[:alignment] [/attribute] [, symbol])

- Interpretation when omitted
None

[Detailed description]

- This option specifies input binary file file.
If multiple files are specified, delimit them with a comma (,).

- If the extension is omitted from the input file specification, it is assumed that ".bin" has been specified.

- Input binary data is allocated as the data of specified section section.
Specify the section address by the -start option.
An error will occur if section is omitted.

- When symbol symbol is specified, it can be linked as a defined symbol.
For a variable name referenced by a C program, add "_" at the head of the reference name in the program.

- The section specified by this option can have its section attribute and number of alignment specified.

- CODE or DATA can be specified as section attribute attribute.
If attribute is omitted, the write, read, and execute attributes will be all valid by default. [V1.04 or earlier]

- CALLTO, CODE, TEXT, TEXTF, TEXTF_UNIT64KP, CONST, CONSTF, SDATA, DATA, DATAF, OPT_BYTE, or
SECUR_ID can be specified as the section attribute attribute. CODE becomes the same as the relocation attribute of
TEXT. If a name other than ".option_byte" is specified for the section name while OPT_BYTE is specified, an error will
occur. If a name other than ".security_id" is specified for the section name while SECUR_ID is specified, an error will
occur.

If attribute is omitted, the write, read, and execute attributes will all be valid by default. [V1.05 or later]

- The value that can be specified for number of alignment alignment is a power of 2 (1, 2, 4, 8, 16, or 32).
Other value cannot be specified.
If alignment is omitted, "1" will be valid by default.

[Restrictions]

- The binary file specified by this option can be allocated to only addresses 0 to OXOFFFF. [V1.04 or earlier]
Generate an assembler source code like that shown below to change the section attribute to the desired attribute,
such as for allocating the binary file to an address greater than address 0x10000.

.SECTION BIN SEC, TEXTF
SBINCLUDE (tp.bin)

[Example of use]

- b.bin is allocated from 0x200 as the .D1bin section.
c.bin is allocated after .D1bin as the .D2bin section (with the number of alignment = 4).
The c.bin data is linked as defined symbol "_datab".
To perform the above operations, describe as:

>rlink a.obj -start=.D*/200 -binary=b.bin(.Dlbin),c.bin(.D2bin:4, datab)
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[Remark]
- If the -form={object|library} option or -strip option is specified, this option will be invalid.

- If input object file is not specified, this option cannot be specified.
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-DEFine

This option defines an undefined symbol forcedly.

[Specification format]

-DEFine=suboption[, ...]

suboption := {symboll=symbolZ2|symboll=value}

- Interpretation when omitted
None

[Detailed description]
- This option defines undefined symbol symbol1 forcedly as external defined symbol symbol2 or numerical value value.

- Specify value in hexadecimal.
If the specified value starts with a character from A to F, symbols are searched first, and if corresponding symbol is

not found, the value is interpreted as a numerical value.
Values starting with 0 are always interpreted as numerical values.

- If the specified symbol name is a C variable name, add "_" at the head of the definition name in the program.

[Example of use]
- To define "_sym1" as the same value as external defined symbol "_data", describe as:

>rlink -define= syml= data a.obj b.obj

- To define "_sym2" as 0x4000, describe as:

>rlink -define= sym2=4000 a.obj b.obj

[Remark]
- If the -form={object|relocate|library} option is specified, this option will be invalid.
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-ENTry

This option specifies the execution start address.

[Specification format]

-ENTry={symbol|address}

- Interpretation when omitted
None

[Detailed description]
- This option defines execution start address with external defined symbol symbol or address address.

- Specify address in hexadecimal.
If the specified value starts with a character from A to F, defined symbols are searched first, and if corresponding sym-
bol is not found, the value is interpreted as an address.
Values starting with 0 are always interpreted as addresses.

- If the specified symbol name is a C variable name, add "_" at the head of the definition name in the program.

- This option setting takes priority over the entry symbol specified at compilation.

[Example of use]

- To specify main function in C as the execution start address, describe as:

>rlink -entry= main a.obj b.obj

- To specify 0x100 as the execution start address, describe as:

>rlink -entry=100 a.obj b.obj

[Remark]
- If the -form={object|relocate|library} option or -strip option is specified, this option will be invalid.

- Be sure to specify symbol if you intend to enable inter-module optimization (-optimize[={symbol_delete|speed}]). If
address is specified with this option, optimization regarding deletion of unreferenced symbols will be disabled.

- If the address specified by the -entry option is included in any of the sections allocated by the -start option, optimiza-
tion in the range from the first address of the section up to the address specified by the -entry option will be sup-
pressed.
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-ALLOW_DUPLICATE_MODULE_NAME [V1.09 or later]

This option allows a library to be generated from multiple same module names.

[Specification format]

-ALLOW DUPLICATE MODULE NAME

- Interpretation when omitted
None

[Detailed description]

- This option allows multiple input files with the same module name to be specified to generate a library.

- If the library already contains a module having the same name with other modules to be registered in the library, the
other modules are renamed by adding a postfix number ".<N>".

- <N> is assigned a number as a unique module name in the generating library. If can't assigned a unique number, The
linker will output the error message and quit.

[Example of use]

- To generate a library a.lib from multiple input files having the same module name (mod), describe as:

> rlink -allow duplicate module name -form=1lib -output=a.lib b\mod.obj c\mod.ob]
d\mod. obj

The command line above leads to generate a library a.lib containing the following modules:
- mod (originally b\ mod.obj)
- mod.1 (originally c\mod.obj)

- mod.2 (originally d\mod.obj)

[Remark]
- If the -form={ object|absolute|relocate|hexadecimal|stype|binary }, -strip, or -extract option is specified, this option will
be invalid.
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Output control

The output control options are as follows.

-FOrm

-DEBug

-NODEBug

-RECord

-END_RECORD [V1.05 or later]

-ROm

-OUtput

-SPace

-Message

-NOMessage

-MSg_unused

-BYte count

-FIX_RECORD_LENGTH_AND_ALIGN [V1.06 or later]
-PADDING

-CRc

-VECT

-VECTN

-SPLIT_VECT [V1.07 or later]

-VFINFO

-CFI [Professional Edition only] [V1.06 or later]
-CFI_ADD_Func [Professional Edition only] [V1.06 or later]
-CFI_IGNORE_Module [Professional Edition only] [V1.06 or later]
-RAM_INIT_TABLE_SECTION [V1.12 or later]

R20UT3123EJ0115 Rev.1.15

Dec 01, 2025

RENESAS

Page 189 of 970



CC-RL 2. COMMAND REFERENCE

-FOrm

This option specifies the output format.

[Specification format]

-FOrm=format

- Interpretation when omitted
A load module file is output (It is the same result as when the -form=absolute option is specified).

[Detailed description]

- This option specifies output format format.

- The items that can be specified as format are shown below.

Absolute Outputs a load module file.
Relocate Outputs a relocatable file.
Object Outputs an object file.

Use this when a module is extracted as an object file from a library by the -extract option.

Library[={S|U}] Outputs a library file.

When "library=s" is specified, a system library file is output.

When "library=u" is specified, a user library file is output.

If only "library" is specified, it is assumed that "library=u" has been specified.

Hexadecimal Outputs an Intel HEX file.
See "3.5 Intel HEX File" for details.

Stype Outputs a Motorola S-record file.
See "3.6 Motorola S-record File" for details.
Binary Outputs a binary file.
[Remark]

- The relations between output formats and input files or other options are shown below.
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Table 2.9 Relations Between Output Formats And Input Files Or Other Options
Output Specified Option | File Format That Specifiable Option Note !
Format Can Be Input
Absolute -strip specified Load module file -input, -output
Other than above | Object file -input, -library, -binary, -debug, -nodebug, -cpu, -start, -rom,
Relocatable file -entry, -output, -hide, -optimize, -nooptimize,
Binary file -symbol_forbid, -section_forbid, -absolute_forbid,
Library file -compress, -nocompress, -rename, -lib_rename, -delete,
-define, -fsymbol, -stack, -memory, -msg_unused,
-show={symbol|reference|xreference|total_size|
vector|struct|relocation_attribute|cfi|all},
-user_opt_byte, -ocdbg, -security_id, -device, -padding,
-vect, -vectn, -split_vect, -vfinfo, -auto_section_layout,
-debug_monitor, -rrm, -self, -selfw, -ocdtr, -ocdtrw, -ocdhpi,
-ocdhpiw, -check_device, -check_64k_only,
-no_check_section_layout, -cfi, -cfi_add_func,
-cfi_ignore_module
Relocate | -extract specified | Library file -library, -output
Other than above | Obiject file -input, -library, -debug, -nodebug, -output, -hide, -rename,
Relocatable file -lib_rename, -delete,
Binary file -show={symbol|xreference|total_size|all},
Library file -device, -check_device
Object -extract specified | Library file -library, -output
Hexadecimal Object file -input, -library, -binary, -cpu, -start, -rom, -entry, -output,
Stype Relocatable file -space, -optimize, -nooptimize, -symbol_forbid,
Binary Binary file -section_forbid, -absolute_forbid, -rename, -lib_rename,
Library file -delete, -define, -fsymbol, -stack, -record, -end_recordNOte 2
_sgNOte 2, -byte_COUntNOte 3,
-fix_record_length_and_alignN° 6 -memory,
-msg_unused,
-show={symbol|reference|xreference|total_size|vector|
struct|relocation_attribute|cfi|all},
-user_opt_byte, -ocdbg, -security_id, -crc, -device,
-padding, -vect, -vectn, -split_vect, -vfinfo,
-auto_section_layout, -debug_monitor, -rrm, -self, -selfw,
-ocdtr, -ocdtrw, -ocdhpi, -ocdhpiw, -check_device,
-check_64k_only, -no_check_section_layout,
-check_output_rom_areaN°® 7 _cfi, -cfi_add_func,
-cfi_ignore_module
Load module file -input, -output, -record, -end_recordN°te 2, _ggNote 2
-byte_countN°® 3 _fix record_length_and_alignNot€ 8,
-show={symbol|reference|xreference|all}
-device, -check_output_rom_areaN°te 7
Intel HEX fileNo 4 | _input, -output
-device, -check_output_rom_areaNote 7
Motorola S-record | -input, -output, -s9N°te 2
fileNote 4 -device, -check_output_rom_areaNote 7
Library -strip specified Library file -library, -output, -memoryNOte 5
-extract specified | Library file -library, -output
Other than above | Object file -input, -library, -output, -hide, -rename, -delete, -replace,
Relocatable file -memoryN°€ 3 _show={symbol|section|all},
-allow_duplicate_module_name
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Note 1.

Note 2.
Note 3.

Note 4.

Note 5.
Note 6.

Note 7.

[Example of use]

The following options can always be specified.
-message, -nomessage, -change_message, -logo, -nologo, -form, -list, -subcommand

The -end_record and -s9 option are valid only when the -form=stype option is specified.

The -byte_count option is valid only when the -form=hexadecimal or -form=stype option is speci-
fied.

If an Intel HEX file is specified as an input file, only the -form=hexadecimal option can be specified.
If a Motorola S-record file is specified, only the -form=stype option can be specified.

The -memory option cannot be specified when the -hide option is specified.

The -fix_record_length_and_align option is valid only when the -form=hexadecimal or -form=stype
option is specified.

The -check_output_rom_area option is valid only when the -form=hexadecimal or -form=stype
option is specified.

- To output relocatable file c.rel from a.obj and b.obj, describe as:

>rlink a.obj b.obj -form=relocate -output=c.rel

- To extract module "a" from lib.lib and output as an object file, describe as:

>rlink -library=1lib.lib -extract=a -form=object

- To extract module "a" from lib.lib and output library file exta.lib, describe as:

>rlink -library=lib.lib -extract=a -form=library -output=exta

- To extract module "a" from lib.lib and output relocatable file a.rel, describe as:

>rlink -library=lib.lib -extract=a -form=relocate
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-DEBug

This option outputs debug information to the output file.

[Specification format]

-DEBug

- Interpretation when omitted
The debug information is output to the output file (It is the same result as when the -debug option is specified).

[Detailed description]

- This option outputs debug information to the output file.

[Example of use]

- To output debug information to the output file, describe as:

>rlink a.obj b.obj -debug -output=c.abs

[Remark]

- If the -form={object|library|hexadecimal|stype|binary}, -strip option or -extract option is specified, this option will be
invalid.

- If two or more output file names are specified using the -form=absolute option and -output option, the debug informa-
tion will not be output.
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-NODEBug

This option does not output the debug information.

[Specification format]

-NODEBug

- Interpretation when omitted
The debug information is output to the output file (It is the same result as when the -debug option is specified).

[Detailed description]

- This option does not output the debug information.

[Example of use]

- Not to output the debug information, describe as:

>rlink a.obj b.obj -nodebug -output=c.abs

[Remark]
- If the -form={object|library|hexadecimal|stype|binary}, -strip option or -extract option is specified, this option will be
invalid.
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-RECord

This option specifies the size of the data record to be output.

[Specification format]

-RECord=record

- Interpretation when omitted
Various data records are output according to each address.

[Detailed description]

- This option outputs data with data record record regardless of the address range.

- The items that can be specified as record are shown below.

H16 HEX record

H20 Expanded HEX record
H32 32-bit HEX record

S1 S1 record

S2 S2 record

S3 S3 record

- If there is an address that is larger than the specified data record, the appropriate data record is selected for the
address.

[Example of use]

- To output 32-bit HEX record regardless of the address range:

>rlink a.obj b.obj -record=H32 -form=hexadecimal -output=c.hex

[Remark]

- If the -form={hexadecimal|stype} option is not specified, this option will be invalid.

- An error will occur if the -record={S1|S2|S3} option is specified when the -form=hexadecimal option is specified, or if
the -record={H16|H20|H32} option is specified when the -form=stype option is specified.
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-END_RECORD [V1.05 or later]

This option specifies the end record.

[Specification format]

-END RECORD=record

- Interpretation when omitted
The end record is output to suit the address of the entry point.

[Detailed description]

- This option specifies the type of end record for a Motorola S-record file.

- The following can be specified for record.

S7 S7 record
S8 S8 record
S9 S9 record

- When the entry point address is larger than the specified address field, select an end record to suit the address of the

entry point.

[Example of use]

- To output a 32-bit S-type end record regardless of the address range, write this as:

> rlink a.obj b.obj -end record=S7 -form=stype -output=c.mot

[Remark]

- When -form={stype} is not specified, this option outputs an error message and terminates execution.
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-ROm

This option specifies the section that maps symbols from ROM to RAM.

[Specification format]

-ROm=ROMsection=RAMsection|[, ROMsection=RAMsection] ...

- Interpretation when omitted
None

[Detailed description]
- This option reserves ROM and RAM areas in the initialized data area and relocates defined symbols in the ROM sec-
tion with the address in the RAM section.
- Specify a relocatable section including the initial value for ROM section ROMsection.
- Specify a nonexistent section or relocatable section whose size is 0 for RAM section RAMsection.

- A wildcard symbol (*) can be used in ROMsection and RAMsection. [V1.13 or later]

- If the name of a relocatable ROM section with the initial value matches the wildcard expression of ROMsection,
the name is processed as a RAM section name. At this time, a wildcard symbol (*) in RAMsection is replaced
with the part that matches the wildcard symbol (*) in the ROM section name.

Example When there are four ROM sections (.data, .data_1, .sdata, and .sdata_1) and
-rom=*data*=*data*_R is specified, four RAM sections (.data_R, .data_1_R, .sdata_R, and

.sdata_1_R) are generated.
Note The RAM section names after replacement must be handled appropriately by using,
for example, the -start option.
- Multiple wildcard symbols (*) can be specified. The number of wildcard symbols must match between ROMsec-
tion and RAMsection.

Example
-rom=.data*=.data* R # No problem
-rom=.data*=.data* R * # Error due to too many wildcard symbols in
RAMsection

- If a section having the same name as the one generated by replacement already exists, an error occurs.

[Example of use]

- To reserve the .data.R section with the same size as the .data section and relocate defined symbols in the .data sec-
tion with address in the .data.R section, describe as:

>rlink a.obj b.obj -rom=.data=.data.R -start=.data/100, .data.R/FAF00

[Remark]

- If the -form={object|relocate|library} option, -strip option, or -extract option is specified, this option will be invalid.
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-OUtput

This option specifies the output file.

[Specification format]

-OUtput=suboption[, ...]
[V1.06 or earlier]

suboption := {file|file=range}
range := {addressl-address2|section[: ...]}
[V1.07 or later]
suboption := {filel|file=range|file=range/load-address| file=/load-address}
range := {addressl-addressZ|section[: ...]}

- Interpretation when omitted
The output file name is "first-input-file-name.default-extension".
The default extensions are shown below.

When the -form=absolute option is specified: abs
When the -form=relocate option is specified: rel
When the -form=object option is specified: obj

When the -form=library option is specified: lib

When the -form=hexadecimal option is specified: hex
When the -form=stype option is specified: mot

When the -form=binary option is specified: bin

[Detailed description]

- This option specifies output file file.

- Specify the start address and end address of the output range in hexadecimal as address1 and address?2.
The output range including "-" is always interpreted as addresses.

- Specify the section to be output as section.
If multiple files are specified, delimit them with a colon (:).

- If this option and the -form={absolute|hexadecimal|stype|binary} option are specified at the same time, two or more
files can be specified.

- If "load-address" is specified, when outputting an Intel HEX file or Motorola S-record file, the first load address in the
file is changed to the value specified with "load-address".

[Example of use]

- To output the range from 0 to Oxffff to file1.abs and the range from 0x10000 to 0x1ffff to file2.abs, describe as:

>rlink a.obj b.obj -output=filel.abs=0-ffff,file2.abs=10000-1ffff

To output the .sec1 and .sec2 sections to file1.abs and the .sec3 section to file2.abs, describe as:

>rlink a.obj b.obj -output=filel.abs=.secl:.sec2,file2.abs=.sec3

[Remark]

- If ainput file is an Intel Hex file or Motorola S-record file, two or more output files cannot be specified by this option.
If this option is omitted, the output file name will be "first input file name_combine.extension" (If the input file is
"a.mot", the output file will be "a_combine.mot").

- "load-address" can be specified only when the -form={hexadecimal | stype} option is specified.
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-SPace

This option fills the vacant area of memory in the output range.

[Specification format]

-SPace[=data]

- Interpretation when omitted
None

[Detailed description]

- This option fills the vacant area of the output range with user-specified data data.

- The items that can be specified as data are shown below.

Numerical Value Hexadecimal value

Random Random number

- The way of filling unused areas differs with the output range specification as follows.

- When the -Output option is used to specify sections as the range for output:
The specified numerical value is output to unused areas between the specified sections.

- When the -Output option is used to specify a range of addresses as the range for output:
The specified numerical value is output to unused areas within the specified address range.
- When the -FIX_RECORD_LENGTH_AND_ALIGN option is specified:

The specified numerical value is output to an unused area at the top of a section, which starts at an address that
can be divided by the alignment number.

The specified numerical value is output when the end of a section does not reach the specified record length.

- Output data sizes in units of 1, 2, or 4 bytes are valid. The size is determined by the hexadecimal number specified
using this option.

If a 3-byte value is specified, the upper digit is extended with 0 to handle it as a 4-byte value.
If an odd number of digits is specified, the upper digit is extended with 0 to handle it as an even number of digits.

- If the size of a vacant area is not a multiple of the size of the output data, the value is output as many times as possi-
ble, and then a warning will be output.

[Example of use]

- To fill the vacant memory area with "Oxff" within the range from address 0x100 to address 0x2FF, describe as:

>rlink a.obj b.obj -form=hexadecimal -output=filel=100-2ff -start=.SEC1/100,.SEC2/
200 -space=ff

[Remark]

- If the specification of the data is omitted in this option, vacant areas are not filled with values.
- This option is valid only when the -form={binary|stype|hexadecimal} option is specified.

- If the output range is not specified in the -output option and the -fix_record_length_and_align option is not specified,
this option will be invalid.
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-Message

This option output messages of information level.

[Specification format]

-Message

- Interpretation when omitted
The output of messages of information level is suppressed (It is the same result as when the -nomessage option is
specified).

[Detailed description]

- This option output messages of information level.

[Example of use]

- To output messages of information level, describe as:

>rlink a.obj b.obj -message
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-NOMessage

This option suppresses the output of information messages.

[Specification format]

-NOMessage [={num| num-num} [, ...]]

- Interpretation when omitted
The output of information messages is suppressed.

[Detailed description]

- This option suppresses the output of information messages.

- If message number num is specified, the output of the message with the specified number is suppressed.
Also, a range of message numbers can be specified using a hyphen (-).

- Specify the 4-digit number that is output after the component number (05) and the phase of occurrence (6) as num
(for example, specify 0004 for message number M0560004).
0 at the beginning of the 4-digit number can be omitted (for example, specify 4 for message number M0560004).

- If a number of a warning or error type message is specified, the output of the message is suppressed assuming that
-change_message option has changed the specified message to the information type.

[Example of use]
- To suppress outputting messages of M0560004, M0560100 to M0560103, and M0560500, describe as:

>rlink a.obj b.obj -nomessage=4,100-103,500
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-MSg_unused

To output externally defined symbols that are not referenced.

[Specification format]

-MSg unused

- Interpretation when omitted
None

[Detailed description]

- This option is used to detect externally defined symbols that have not been referenced even once during the link pro-
cessing.

[Example of use]

- To output externally defined symbols that are not referenced.

>rlink a.obj b.obj -message -msg unused

[Remark]

- If the -form={object|relocate|library} option or -extract option is specified, this option will be invalid.
- If a load module file is input, this option will be invalid.
- This option must be specified together with the -message option.

- The a message may be output for the function that inline expansion was performed during compilation.
In this case, add a static declaration for the function definition to suppress the output of the message.

- In either of the following cases, the reference relationship cannot be analyzed correctly and the information notified
through an output message will be incorrect.

- If there are references to constant symbols within the same file

- When optimization is enabled at compilation and a function directly under another function is called.
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-BYte count

This option specifies the maximum byte count for a data record.

[Specification format]

-BYte count=num

- Interpretation when omitted
When the -form=hexadecimal option is specified, an Intel HEX file is generated assuming that the maximum byte

count is "OxFF".
When the -form=stype option is specified, a Motorola S-record file is generated assuming that the maximum byte

count is "0x10".

[Detailed description]
- This option is used to specify the length of data records in Intel HEX files or Motorola S-record files to be generated.
- Values from 01 to FF (hexadecimal) are specifiable for Intel HEX files.
- The following ranges of values are specifiable for Motorola S-record files.
- S1 records: 01 to FC (hexadecimal)
- S2 records: 01 to FB (hexadecimal)
- S3 records: 01 to FA (hexadecimal)

[Example of use]

- To specify 0x10 as the maximum byte count for a data record, describe as:

>rlink a.obj b.obj -form=hexadecimal -byte count=10

[Remark]

- When the -form={hexadecimal|stype} option is not specified, this option will be invalid.
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-FIX_RECORD_LENGTH_AND_ALIGN [V1.06 or later]

Fixes the format of data records to be output.

[Specification format]

-FIX RECORD LENGTH AND ALIGN=align

- Interpretation when omitted
None

[Detailed description]

- This option is used to output an Intel HEX file or a Motorola S-record file with records of a fixed length starting from
the address that has alignment with the specified number.

- The address of the first record to be output should be less than or equal to the first address of a section and be the
largest number that can be divided by the specified alignment number.

- The specified numerical value or default value for the parameter of the -BYte_count option will be used as the length
of the records.

- Since the length of records is fixed, each record may include data for more than one section.

- In unused areas, the value specified by the -SPace option will be output. If the -SPace option is not specified, 0x00
(with the -CRc option not specified) or Oxff (with the -CRc option specified) as the default value will be output.

[Example of use]

- Starting the output of records from an address that can be divided by 8, with the length of each record fixed to 16
bytes (10 in hexadecimal).

>rlink a.obj b.obj -form=hexadecimal -byte count=10 -fix record length and align=8

[Remark]

- When the -form={hexadecimal|stype} option is not specified, this option will be invalid.
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-PADDING

This option fills in data at the end of a section.

[Specification format]

—-PADDING

- Interpretation when omitted
None

[Detailed description]

- This option fills in data at the end of a section so that the section size is a multiple of the alignment of the section.

- This option fills in padding data only in sections of an instruction, the const variable, and a variable with the initial
value. This option does not apply to sections of variables that have no initial values.

[Example of use]

- In the following case, 1 byte of padding data is filled in the .SEC1 section, and linking is performed with a size of 0x06.
Alignment of the .SEC1 section: 2 bytes
Size of the .SEC1 section: 0x05 bytes
Alignment of the .SEC2 section: 1 byte
Size of the .SEC2 section: 0x03 bytes

>rlink a.obj b.obj -start=.SEC1, .SEC2/0 -padding

- In the following case, if 1 byte of padding data is filled in the .SEC1 section, and linking is performed with a size of
0x06, then an error will be output because it overlaps with the .SEC2 section.
Alignment of the .SEC1 section: 2 bytes
Size of the .SEC1 section: 0x05 bytes
Alignment of the .SEC2 section: 1 byte
Size of the .SEC2 section: 0x03 bytes

>rlink a.obj b.obj -start=.SEC1/0,.SEC2/5 -padding

[Remark]
- The value of the generated padding data is 0x00.

- Since padding is not performed to an absolute address section, the size of an absolute address section should be
adjusted by the user.
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-CRc

This option specifies whether to perform the CRC operation.

[Specification format]

-CRc=address=operation-range[/operation-method] [ (initial-value)] [:endian]
operation-range:= start-end[,start-end]... [V1.01]
{start-end|section} [, {start-end|section}]... [V1.02 or later]

operation-method:= {16-CCITT-MSB-LITTLE-4|16-CCITT-LSB|SENT-MSB} [V1.01]
{CCITT|16-CCITT-MSB|16-CCITT-MSB-LITTLE-4|16-CCITT-MSB-
LITTLE-2|16-CCITT-LSB|16|SENT-MSB|32-ETHERNET} [V1.02 or later]
endian:= {BIG|LITTLE} [-size-offset]

- Interpretation when omitted
The CRC operation and outputting the result are not performed.

[Detailed description]

- CRC (cyclic redundancy check) operation is done for the specified range of load objects in the order from the lower to
the higher addresses, and the result is output to the specified output address in the specified endian.

- Specify the output address for address.
The range that can be specified is 0x0 to OxFFFFF.

- Specify the operation range (start address and end address) for start and end.
The range that can be specified is 0x0 to OXFFFFF.

- Specify one of the following as the operation method.

Operation Method

Description

CCITT
[V1.02 or later]

The result of CRC-16-CCITT operation is obtained with the MSB first, an initial
value of OxFFFF, and inverse of XOR performed.
The generator polynomial is x184+x124+x5+1.

16-CCITT-MSB
[V1.02 or later]

The result of CRC-16-CCITT operation is obtained with the MSB first.
The generator polynomial is x18+x124+x5+1.

16-CCITT-MSB-LITTLE-4

The input is handled in little endian in 4-byte units and the result of
CRC-16-CCITT operation is obtained with the MSB first.
The generator polynomial is x16+x124x5+1.

16-CCITT-MSB-LITTLE-2
[V1.02 or later]

The input is handled in little endian in 2-byte units and the result of
CRC-16-CCITT operation is obtained with the MSB first.
The generator polynomial is x18+x124x5+1.

[V1.02 or later]

16-CCITT-LSB The result of CRC-16-CCITT operation is obtained with the LSB first.
The generator polynomial is x18+x124x5+1.
16 The result of CRC-16 operation is obtained with the LSB first.

The generator polynomial is x18+x154x2+1.

SENT-MSB

The input is handled in little endian in the lower 4-bit units of one byte and the
result of SENT-compliant CRC operation is obtained with the MSB first and an
initial value of 0x5.

The generator polynomial is xHx3+x2+1.

32-ETHERNET
[V1.02 or later]

The result of CRC-32-ETHERNET operation is obtained with an initial value of
OxFFFFFFFF, inverse of XOR performed, and the bits reversed.

The generator polynomial is x32+x264x234 224y 16431243 M43 1048 47 +x54x4
+x2 +x+1.
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When the specification of the operation method is omitted, it is assumed that 16-CCITT-MSB-LITTLE-4 has been
specified.

Specify the initial value for the operation for initial-value.
The range of specifiable values is from 0x0 to OxFFFFFFFF when the operation method is 32-ETHERNET, from 0x0
to OxF when the operation method is SENT-MSB, and from 0x0 to OxFFFF for other cases.

When the specification of the initial value is omitted, operation is performed on the assumption that 0x5 has been
specified for the operation method of SENT-MSB, OxFFFF for CCITT, OxFFFFFFFF for 32-ETHERNET, and 0x0 for
other cases.

Specify the endian, size, and offset for endian.
The following shows the available combinations.

- LITTLE

- LITTLE-2-0
- LITTLE-4-0
- BIG

- BIG-2-0

- BIG-4-0

- When the endian specification of big or little is omitted, the endian is the same as that of the input object file.

When the operation result is output to the specified output address, data is written in the byte order specified as BIG
or LITTLE at the specified offset from the beginning of the area allocated with the specified size. 0 is output from the
beginning of the allocated area until immediately before the offset location.

- When the size and offset are omitted, the size is assumed to be 2 bytes and the offset is assumed to be 0.

- When the -space option is not specified, the -space=FF option is assumed for CRC operation for the unused areas in
the operation range.
Note that OxFF is only assumed for CRC operation for the unused areas, but the areas are not actually filled with
OxFF.
Operation is done from the lower to the higher addresses of the specified operation range.

- If this option is specified more than once, all specifications are valid. [V1.12 or later]

[Example of use]

Example 1.

>rlink *.obj -form=stype -start=.SEC1,.SEC2/1000,.SEC3/2000 -crc=2FFE=1000-2FFD
—-output=out.mot=1000-2FFF

Linked result CRC operation -output specification ~ Output (out.mot)
0x1000 0x1000
.SECA1 .SECA1 .SEC1
.SEC2 .SEC2 .SEC2
OxFF is assumed Output range
Unused for operation specification
0x2000 0x1000 to
.SEC3 .SEC3 Ox2FFF .SEC3
OxFF is assumed
for operation
Unused perat Ox2FFE
Ox2FEF Output location CRC result Ox2FFF
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-crc option: -crc=2FFE=1000-2FFD
CRC operation is done for the area from 0x1000 to 0x2FFD and the result is output to address 0x2FFE.
When the -space option is not specified, the -space=FF option is assumed for CRC operation for the unused
areas in the operation range.

-output option: -output=out.mot=1000-2FFF
As the -space option is not specified, nothing is output to out.mot for the unused areas.
OxFF is assumed for CRC operation for the unused areas, but the areas are not actually filled with OxFF.

Caution 1.  The CRC output location cannot be included in the operation range.
Caution 2.  The CRC output location should be included in the output range specified by the -output option.

Example 2.

>rlink *.obj -form=stype -start=.SEC1/1000,.SEC2/1800,.SEC3/2000 -space=7F
-crc=2FFE=1000-17FF,2000-27FF -output=out.mot=1000-2FFF

Linked result CRC operation -output specification (flmoeur;pumtot)
0x1000 0x1000
.SECA1 .SECA1 .SEC1
Unused OXZ F is assumed Filled with Ox7F
or operation
0x1800
.SEC2 Output range .SEC2
specification
Unused 0x1000 to Filled with Ox7F
O0x2FFF
0x7F is assumed
for operation Filled with OX7F
0x2800 | ~ Unused
O0x2FFE
Ox2FFF Output location CRC result Ox2FFF

-crc option: -crc=2FFE=1000-17FD,2000-27FF
CRC operation is done for two areas from 0x1000 to 0x17FD and from 0x2000 to 0x27FF, and the result is out-

put to address Ox2FFE.
Multiple non-contiguous operation ranges can be specified as the target of CRC operation.

-space option: -space=7F
For unused areas in the specified operation ranges, the value (0x7F) specified by the -space option is used for
CRC operation.

-output option: -output=out.mot=1000-2FFF
As the -space option is specified, data for the unused areas is output to out.mot.
The unused areas are filled with Ox7F.

Caution 1.  CRC operation is not done in the order of the operation range specifications. CRC is calculated in
the order from the lower to the higher addresses.

Caution 2.  When both the -crc option and the -space option are specified, "random" or a value larger than 2
bytes must not be specified in the -space option. Be sure to specify a 1-byte value.
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Example 3.

>rlink *.obj -form=stype -start=.SEC1,.SEC2/1000,.SEC3/2000
-crc=1FFE=1000-1FFD, 2000-2FFF -output=flmem.mot=1000-1FFF

. . o Output
Linked result CRC operation output specification (fimem.mot)
0x1000 0x1000
.SEC1 .SEC1 .SEC1
Output range
.SEC2 .SEC2 specification SEC2
0x1000 to
OxFF is assumed Ox1FFF
Unused for operation Ox1FFE
Output location CRC result Ox1FEF
0x2000|  sEcs3 SEC3
Unused OxFF is assumed
for operation
Ox2FFF

-crc option: -crc=1FFE=1000-1FFD,2000-2FFF
CRC operation is done for areas from 0x1000 to Ox1FFD and from 0x2000 to 0x2FFF, and the result is output to

address Ox1FFE.
When the -space option is not specified, the -space=FF option is assumed for CRC operation for the unused

areas in the operation range.

-output option: -output=flmem.mot=1000-1FFF
As the -space option is not specified, nothing is output to flmem.mot for the unused areas.
OxFF is assumed for CRC operation for the unused areas, but the areas are not actually filled with OxFF.

Example 4.

>rlink *.obj -form=stype -start=.SEC1l,.SEC2/1000,.SEC3/2000 -output=out.mot=1000-2FFF
—crc=2FFC=1000-1FFF -crc=2FFE=2000-2FFB

-output Output
Link result CRC operation specification (out.mot)
0x1000 SEC1 SEC1 SEC1 0x1000
.SEC2 .SEC2 .SEC2
Unused OxFFis assmljmed Outputrange
for operation . .
specification
0x2000 .SEC3 .SEC3 0x1000 to .SEC3 |
OxFF is assumed 0x2FFF
for operation 0x2FFC
Unused Output location (1) CRC result (1) 0s2FFE
0x2FEE Output location (2) CRC result(2) | o,orFF

-crc option (1): -crc=2FFC=1000-1FFF
CRC operation is done for areas from 0x1000 to Ox1FFF, and the result is output to address 0x2FFC.
-crc option (2): -crc=2FFE=2000-2FFB
CRC operation is done for areas from 0x2000 to 0x2FFB, and the result is output to address 0x2FFE.
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[Remark]

- This option does not take effect when multiple load module files are input.

- [V1.06 or earlier]

This option is valid only when the -form={stype|hexadecimal} option is specified.

[V1.07 or later]

This option will be valid only if the -form={stype | hexadecimal | bin} option is specified.

- When the -space option is not specified and the operation range includes an empty area that is not output, OxFF is
assumed to be stored in the unused area during CRC operation.

- An error will occur if the CRC operation range includes an overlaid area.

- The following is CRC type mapping from OC78KOR (the object converter of the RL78,78K0OR C compiler package
CA78KOR (sold separately)) to the optimizing linker.

OC78KOR Optimizing Linker
HIGH 16-CCITT-MSB-LITTLE-4
HIGH(SENT) SENT-MSB
GENERAL 16-CCITT-LSB
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-VECT

This option stores an address value in the unused areas in the vector table.

[Specification format]

-VECT={symbol|address}

- Interpretation when omitted
None

[Detailed description]

- This option stores the specified address value in the unused areas of the vector table (addresses where no handler
address value is stored).

- When this option is specified, the optimizing linker creates a vector table section and stores the specified address
value in the vector table addresses even if no interrupt handlers are written in the source program.

- Specify the external name of the target function prefixed with an underscore (_) as symbol.
- Specify the desired hexadecimal address for address.

- The value to be set at address 0x2 and 0x3 of the vector table is determined in the following order of priority.
-rrm option > -debug_monitor option > Assembly source file specification > -vectn option > -vect option

[Example of use]

- To store the address of _dummy in the unused locations in the vector table, describe as:

>rlink a.obj b.obj -vect= dummy

[Remark]

- This option is ignored when the user creates a vector table address section in the source program because the vector
table is not automatically created in this case.

- When the {symbol|address} specification is started with 0, the whole specification is assumed as an address.

- If the -form={object|relocate|library} option, -strip option, or -extract option is specified, this option will be invalid.
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-VECTN

This option stores address values in the specified areas in the vector table.

[Specification format]

-VECTN=suboption[, ...]
suboption := {vector-number=symbol|vector-number=address}

- Interpretation when omitted
None

[Detailed description]

- This option stores the specified address values in the specified locations of the vector table.

- When this option is specified, the optimizing linker creates a vector table section and stores the specified address val-
ues in the vector table even if no interrupt handlers are written in the source program.

Specify an even number within the range of 0x0 to O0x7E in hexadecimal for "vector-number".

Specify the external name of the target function prefixed with an underscore (_) as symbol.

Specify the desired hexadecimal address for address.

The value to be set at address 0x2 and 0x3 of the vector table is determined in the following order of priority.
-rrm option > -debug_monitor option > Assembly source file specification > -vectn option > -vect option

When the -SPLIT_VECT option is not specified, set a value in an unused area which is not specified with the -VECTN
option according to the following priority.

1. Value specified with the VECT option

2. If there is a defined symbol with the name (internal name) of " __dummy_int" in the link target, the address of that
symbol

3. If there is a defined symbol with the name (internal name) of "dummy_int" in the link target, the address of that sym-
bol

4. 0 for cases other than any of the above

When the -SPLIT_VECT option is specified, a section for each vector number is not generated for an unused area
which is not specified with the -VECTN option.

[Example of use]

- To store the address of _dummy at address 0x14 in the vector table, describe as:

>rlink a.obj b.obj -vectn=14= dummy

[Remark]

- This option is ignored when the user creates a vector table address section in the source program because the vector
table is not automatically created in this case.

- If the -form={object|relocate|library} option, -strip option, or -extract option is specified, this option will be invalid.

R20UT3123EJ0115 Rev.1.15 RENESAS Page 212 of 970
Dec 01, 2025



CC-RL

2. COMMAND REFERENCE

-SPLIT_VECT [V1.07 or later]

This option generates vector table sections split by vector table address.

[Specification format]

-SPLIT VECT

- Interpretation when omitted
None

[Detailed description]

- This option generates vector table sections split by vector table address.

- A vector table section is not generated for an unused area of the vector table address.

[Example of use]

- To generate a vector table section ".vect14" for vector table address 0x14, code as:

>rlink a.obj b.obj -vectn=14= dummy -split vect

[Remark]

- If the -vect option is specified, this option will be invalid.

- If the -form={object | relocate | library} option, -strip option, or -extract option is specified, this option will be invalid.
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-VFINFO

This option outputs the variable/function information file.

[Specification format]

-VFINFO[=file] [V1.04 or earlier]
-VFINFO[=[file] [ (attribute,...)]] [V1.05 or later]

- Interpretation when omitted
The variable/function information file is not output.

[Detailed description]

- Specify the variable/function information file as file.
- If the file name is omitted, vfinfo.h is output as the variable/function information file.
- When the file name has no extension, ".h" is assumed as the extension.

- callt, near, rom_forbid, or far_forbid can be specified for the output attribute attribute. A variable/function information
file is generated as shown below, according to the output attribute. [V1.05 or later]

Variable Information

Output Attribute Description

No specification #pragma saddr is output for frequently referenced variables for the amount of surplus space
remaining in the saddr area.

Variables that have already been declared as saddr variables continue to be saddr vari-
ables regardless of how many times they are referenced. #pragma saddr will not be output
for those variables, and the variable information will be output with those variables com-

mented out.
Function Information
Output Attribute Description
No specification #pragma callt is output for frequently called functions for the amount of surplus space
or callt remaining in the callt entry or near area.

Functions that have already been declared as callt functions continue to be callt functions
regardless of how many times they are called. #pragma callt will not be output for those
functions, and the function information will be output with those functions commented out.

near #pragma near is output for frequently called functions for the amount of surplus space
remaining in the near area.

#pragma near will not be output for functions that have already been declared as callt func-
tions or near functions regardless of how many times they are called. The function informa-
tion will be output with those functions commented out.

callt or near #pragma callt is output for frequently called functions for the amount of surplus space
remaining in the callt entry or near area.

Functions that have already been declared as callt functions continue to be callt functions
regardless of how many times they are called. #pragma callt will not be output for those
functions, and the function information will be output with those functions commented out.
Next, from among the remaining functions, #pragma near is output for frequently called
functions for the amount of surplus space remaining in the near area. Functions that have
already been declared as near functions continue to be near functions regardless of how
many times they are called. #pragma near will not be output for those functions, and the
function information will be output with those functions commented out.
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rom_forbid #pragma callt or #pragma near will not be output for functions in the section specified by the
ROM option.

far_forbid #pragma callt or #pragma near will not be output for functions in an absolute address sec-
tion or a section specified as a far area by the -start option.

[Example of use]

- To output the variable/function information file to file.h, describe as:

>rlink a.obj b.obj -vfinfo=file.h

[Remark]
- If the -form={object|relocate|library} option, -strip option, or -extract option is specified, this option will be invalid.
- If the -device option is not specified, this option will be invalid.

- When the section allocation address exceeds the allowable address range, information regarding only the symbols
and sections allocated within the allowable areas are output to the variable/function information file. [V1.04]

- When section allocation exceeds the area specified for the object files, a warning message is output and the external
variable allocation information file is output. [V1.05 or later]
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-CFI [Professional Edition only] [V1.06 or later]

This option generates the function list for use in detecting illegal indirect function calls.

[Specification format]

-CFI

- Interpretation when omitted
The function list for use in detecting illegal indirect function calls is not generated.

[Detailed description]

- This option selects generation of the function list for use in detecting illegal indirect function calls.
For details on detecting illegal indirect function calls, refer to the item on the -control_flow_integrity [Professional Edi-
tion only] [V1.06 or later]' compile option.
Since the linker generates the function list for the .constf section, the .constf section must be specified with the -start
option at the time of linking.

- When an object file is created with -control_flow_integrity specified at the time of compilation, the linker generates the
function list according to information that the compiler has automatically extracted.

- When an object file is created without -control_flow_integrity specified at the time of compilation, the linker generates
function lists for all symbols that were resolved for relocation in the object file.

- To add specific functions to the function list, specify the -CFI_ADD_Func link option.
When a function in the specific object file is to be exempted from the function list, specify the -CFI_IGNORE_Module
link option.
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-CFI_ADD_Func [Professional Edition only] [V1.06 or later]

This option specifies the symbol or address of a function to be added to the function list for use in detecting illegal indi-
rect function calls.

[Specification format]

-CFI_ADD Func={symbol|address} [, ...]

- Interpretation when omitted
None

[Detailed description]

- This option registers the symbol or address of functions in the function list for use in detecting illegal indirect function
calls.

For details on detecting illegal indirect function calls, refer to the item on the '-control_flow_integrity [Professional Edi-
tion only] [V1.06 or later]' compile option.

- Specify addresses in hexadecimal.

- If the specified symbol of a function is not included in the load module that was optimized by the linker, an error will
occur.

- If this option is specified more than once, all specified symbols or addresses of functions are registered in the function
list.

- When this option is used, the -CFI| option must also be specified. If the -CFl option is not specified, an error will occur.

[Example of use]

- To register the main function of the C source code, function address 0x100, and the function sub in the C source code
in the function list, write this as:

>rlink -cfi -cfi add func= main, 100 -cfi add func= sub a.obj b.obj
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-CFl_IGNORE_Module [Professional Edition only] [V1.06 or later]

This option specifies object files to be exempted from the function list for use in detecting illegal indirect function calls.

[Specification format]

-CFI_IGNORE Module=suboption[,
[V1.06 or earlier]

suboption := file
[V1.07 or later]
suboption := file[ (modulel,

- Interpretation when omitted
None

[Detailed description]
- [V1.06 or earlier]

This option specifies object files to be exempted from the function list for use in detecting illegal indirect function calls.

[V1.07 or later]

This option specifies object files and library files to be exempted from the function list for use in detecting illegal indi-

rect function calls. The module name in a library can be used to specify a library file.

For details on detecting illegal indirect function calls, refer to the item on the '-control_flow_integrity [Professional Edi-

tion only] [V1.06 or later]' compiler option.

- If the specified object file does not exist, an error will occur.

- If this option is specified more than once, the functions of all specified object files are exempted from the function list.

- When this option is used, the -CFI option must also be specified. If the -CFl option is not specified, an error will occur.

[Example of use]

- To remove functions in a.obj, b.obj, and c.obj from the function list, write this as:

>rlink -cfi -cfi ignore module=a.obj,b.obj -cfi ignore module=c.ob]j

- [V1.07 or later]

To remove functions in the ¢ module in the b.lib library from the function list, code as:

>rlink -cfi -cfi ignore module=b.lib (c)

-lib=b.1lib a.obj
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-RAM_INIT_TABLE_SECTION [V1.12 or later]

This option generates an information table for RAM initialization.

[Specification format]

-RAM INIT TABLE SECTION[= section-name]

- Interpretation when omitted
An information table for RAM initialization will not be generated.

[Detailed description]

- This option generates an information table for RAM initialization.
- The information table is generated for the specified section name.
- If a section name is not specified, the table is generated with section name ".ram_init_table".

- Generally, the contents of the .data section are transferred from ROM to RAM at startup of a program. In addition, the
RAM to which the .bss section is allocated is cleared to 0. This option generates a table containing the address and
size information required for such operations.

- The information table contains a series of records that have the following fields.

Size Description

Field 1 4 bytes ROM start address: For data transfer from ROM to RAM
RAM start address: For clearing the RAM
0: End of the record

Field 2 2 bytes Transfer size: For data transfer from ROM to RAM or for clearing
the RAM
0: End of the record

Field 3 2 bytes RAM start address: For data transfer from ROM to RAM or for
clearing the RAM
0: End of the record

- Fields 1 to 3 are set to 0 at the end of the table.

- During startup processing, perform the following processing up to the end of the table:
- If field 1 and field 3 are different, copy the memory data for the size of field 2 from field 1 to field 3.
- If field 1 and field 3 are the same, clear the memory data for the size of field 2 from field 1 or field 3.

- The sections to be initialized are used for CPU program operations. Sections for the FLEXIBLE APPLICATION
ACCELERATOR (FAA) are not contained in the table.

[Example of use]

- To generate an information table for RAM initialization, code as:

> rlink a.obj b.obj -start=.data/1000, .dataR/f1000, .bss/f2000 -rom=.data=.dataR
-ram init table section=.ram init table
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- If the size of the .data section is 0x100 bytes and the size of the .bss section is 0x200 bytes, the following table is
generated for the .ram_init_table section.

Field 1 Field 2 Field 3
0x01000 0x100 0x1000
0xf2000 0x200 0x2000
0 0 0
[Remark]

- If the -form={object|relocate|library} option or -strip option is specified, this option will be invalid.
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List output
The list output options are as follows.
- -LISt
- -SHow
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-LISt

This option outputs the list file.

[Specification format]

-LIst[=file]

- Interpretation when omitted
None

[Detailed description]

- This option outputs list file file.

- An error will occur if the specification of the file name is omitted.

Specified Option File Type File Name
-form=library option or -extract option Library list file Output file nameNOte.Ibp
Other than above Link map file Output file nameN°® map
Note If there are two or more output files, this is the first input file name.

- Even if the section allocation address exceeds the allowable address range, this option outputs the link map informa-

tion and symbol information. In this case, "*OVER**" is output. [V1.04 or later]

[Example of use]

- To output the link map file to file.map, describe as:

>rlink a.obj b.obj -list=file.map
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-SHow

This option specifies information that is output to the list file.

[Specification format]

-SHow [=info[, info]...]

- Interpretation when omitted
None

[Detailed description]

- This option specifies information info that is output to the list file.

- The items that can be specified as info are shown below.

Output Informa-

When -form=library

When Other Than -form=library Option Is Specified

tion (info) Option Is Specified
SYmbol Outputs symbol names | Outputs the symbol address, size, type, and optimization status.
within a module.
Reference Not specifiable Outputs the symbol address, size, type, optimization status, and
number of symbol references.
SEction Outputs section names | Not specifiable
in a module.
Xreference Not specifiable Outputs cross reference information.
Total_size Not specifiable Outputs the total sizes of sections separately for ROM-allocated
sections and RAM-allocated sections.
VECTOR Not specifiable Outputs vector information.
STRUCT Not specifiable Outputs information on structure or union members (which have

been defined in files that have been compiled with the -g option
specified) as part of the symbol information in the link map file. This
setting will be invalid if the -form=relocate/object, -rename,
-lib_rename, -hide, -compress, or -optimize=symbol_delete option
is specified.

RELOCATION_AT
TRIBUTE

Not specifiable

Outputs the relocation attribute.

CFlI

Not specifiable

When the -form=absolute option is specified
Outputs the function list for use in detecting illegal indirect func-
tion calls.

When the -form=hex/bin/stype option is specified and input files

are other than absolute/hex/stype
Outputs the function list for use in detecting illegal indirect func-
tion calls.
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Output Informa- When -form=library When Other Than -form=library Option Is Specified
tion (info) Option Is Specified
ALL Outputs symbol names | When the -form=relocate option is specified
and section names in a Outputs the same information as when the -show=symbol,xrefer-
module. ence,total_size option is specified.

When the -form=absolute option is specified
Outputs the same information as when the -show=symbol,refer-
ence,xreference,total_size,vector,struct option is specified.
When the -form=hexadecimal/stype/binary option
Outputs the same information as when the -show=symbol,refer-
ence,xreference,total_size,vector,struct option is specified.
When the -form=object option is specified
Not specifiable

Remark See "3.2 Link Map File" and "3.4 Library List File" for details about output information.

- See [Remark] for details about when the specification of output information is omitted.

[Example of use]

- To output the symbol address, size, type, optimization contents, and number of symbol references, describe as:

>rlink a.obj b.obj -list -show=symbol, reference

[Remark]

- The following table shows whether output information info will be valid or invalid by the combinations of the -form
option and the -show or -show=all option.

SYm | Refer | SEcti | Xrefere | Total s | VECTOR | STRU | RELO | CFI
bol ence on nce ize CT CATI
ON_A
TTRIB
UTE
-form=absolute only -show | Valid Valid | Invalid Invalid Invalid Invalid Invalid Invalid | Invalid
-show=all Valid Valid | Invalid Valid Valid Valid Valid Invalid | Invalid
-form=library only -show Valid Invalid Valid Invalid Invalid Invalid Invalid Invalid Invalid
-show=all Valid Invalid Valid Invalid Invalid Invalid Invalid Invalid Invalid
-form=relocate only -show Valid Invalid | Invalid Invalid Invalid Invalid Invalid Invalid Invalid
-show=all Valid Invalid | Invalid Valid Invalid Valid Invalid Invalid Invalid
-form=object only -show | Invalid | Invalid | Invalid Invalid Invalid Invalid Invalid Invalid | Invalid
-show=all Invalid | Invalid | Invalid Invalid Invalid Invalid Invalid Invalid Invalid
-form= only -show Valid Valid Invalid Invalid Invalid Invalid Invalid Invalid Invalid
hexadN%?érQal.’\l °e -show=all Valid Valid | Invalid Valid validNoe! | valighote! | valigNoe! | |nvalid | Invalid
stype /binary
Note 1. If a load module file, Intel Hex file, or Motorola S-record file is input, this combination will be invalid.
Note 2. If an Intel Hex file is input, the -show option cannot be specified.
Note 3. If a Motorola S-record file is input, the -show option cannot be specified.
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The limitations on the output of the cross reference information are shown below.
- When a load module file is input, the referrer address information is not output.
- The information about references to constant symbols within the same file is not output.

- When optimization is specified during compilation, information about branches to immediate subordinate func-
tions is not output.
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Optimization

The optimization options are as follows.

- -Optimize

- -NOOptimize

- -SEction_forbid

- -Absolute_forbid

- -SYmbol_forbid [V1.02 or later]

- -ALLOW_OPTIMIZE_ENTRY_BLOCK [V1.13 or later]
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-Optimize

This option specifies whether to execute inter-module optimization.

[Specification format]

-OPtimize [=Branch] [V1.01]
-Optimize[={SYmbol delete|Branch]|SPeed|SAFe}] [V1.02 or later]

- Interpretation when omitted
All optimizations are provided. It is the same result as when the -optimize option is specified.

[Detailed description]

- Optimization is applied to the files specified by the -goptimize option at compilation or assembly.

- Whether to execute each type of optimization is specified by using the suboptions.

Parameter Meaning Program To Be Optimized

C Language Assembly Language
None Provides all optimizations. OK NG
symbol_delete Deletes variables or functions that have not been OK NG

[V1.02 or later] | referenced even once. Be sure to specify the
entry option at compilation.

branch Optimizes branch instruction size according to OK OK
program allocation information.

Even if this option is not specified, it is performed
when any other optimization is executed.

speed Executes types of optimization except for those OK NG
[V1.02 or later] | that may slow down the object speed.
Same as -optimize=symbol_delete or -opti-
mize=branch.

safe Executes types of optimization except for those OK NG
[V1.02 or later] | that may restrict the attributes of variables or
functions.

Same as -optimize=branch.

[Example of use]

- To optimize the branch size, describe as:

>rlink a.obj b.obj -optimize=branch

[Remark]
- If the -form={object|relocate|library} option or -strip option is specified, this option will be invalid.
- When the execution address (entry) is not specified, -optimize=symbol_delete is invalid.

- If an invalid parameter is specified, a warning will be output and the specification will be ignored.
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-NOOptimize

This option disables inter-module optimization.

[Specification format]

-NOOPtimize

- Interpretation when omitted
It is the same result as when the -optimize option is specified.

[Detailed description]

- This option disables inter-module optimization.

[Example of use]

- To disable inter-module optimization, describe as:

>rlink a.obj b.obj -nooptimize
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-SEction_forbid

This option disables optimization for the specified section.

[Specification format]

-SEction forbid=subl, sub]...
sub: [file-name|module-name] (section-namel[, section—-name]...)

- Interpretation when omitted
Optimization for the specified section is not disabled.

[Detailed description]

- This option disables optimization for the specified section.

- Specify the file name, module name, and section name for sub.

- If an input file name or library module name is also specified, the optimization can be disabled for a specific file, not

only the entire section.

[Example of use]

- To disable all optimizations for the .SEC1 section, describe as:

>rlink a.obj b.obj -optimize -section forbid=(.SEC1)

- To disable all optimizations for the .SEC1 and .SEC2 sections in a.obj. describe as:

>rlink a.obj b.obj -optimize -section forbid=a.obj (.SEC1, .SEC2)

[Remark]

- This option is ignored if optimization is not applied at linkage.

- To disable optimization for an input file with its path name, type the path with the file name.

- To disable optimization for the mirror destination area, specify the mirror source area.
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-Absolute forbid

This option disables optimization regarding address + size specification.

[Specification format]

-Absolute forbid=address[+size] [,address[+size]]...

- Interpretation when omitted
Optimization regarding address + size specification is not disabled.

[Detailed description]

- This option disables optimization regarding address + size specification.

- Specify the hexadecimal address and size for address and size.

[Caution]

- In the allocation of a section to memory before optimization, if some sections are allocated to overlapping areas and
the addresses of those areas are specified with optimization disabled (absolute_forbid), optimization is not applied to
all of the overlapping sections. Accordingly, optimization is unexpectedly disabled, which causes overlaps or over-
flows in section allocation.

In such cases, optimization must not be disabled by specifying an address (absolute_forbid) but disabled by specify-
ing the section (section_forbid).

[Example of use]

- To disable optimization for addresses 0x1000 to 0x11ff, describe as:

>rlink a.obj b.obj -optimize -absolute forbid=1000+200

[Remark]

- This option is ignored if optimization is not applied at linkage.
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-SYmbol_forbid [V1.02 or later]

This option disables optimization regarding deletion of unreferenced symbols.

[Specification format]

-SYmbol forbid=symbol-name[, symbol-name]...

- Interpretation when omitted
Optimization regarding deletion of unreferenced symbols is not disabled.

[Detailed description]

- This option disables optimization regarding deletion of unreferenced symbols.

[Example of use]

- To disable optimization of the _func symbol, describe as:

>rlink a.obj b.obj -optimize -symbol forbid= func

[Remark]

This option is ignored if optimization is not applied at linkage.
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-ALLOW_OPTIMIZE_ENTRY_BLOCK [V1.13 or later]

This option performs optimization on the areas that are allocated before the execution start symbol.

[Specification format]

-ALLOW _OPTIMIZE ENTRY BLOCK

- Interpretation when omitted
Optimization is not performed on any area allocated before the execution start symbol.

[Detailed description]

- This option performs optimization on the areas that are allocated before the execution start symbol.

- Specifying this option more than once has the same effect as specifying it once only. A warning is output in this case.

[Example of use]

- To perform optimization including the areas that are allocated before the execution start symbol, describe as:

>rlink a.obj b.obj -optimize -entry= main -allow optimize entry block

[Remark]

- This option is invalid for link processing that does not use optimization.
- If an address is specified by the -entry option, this option outputs a warning and ignores the specification.

- This option is invalid unless the -entry option is specified.
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Section specification

The section specification options are as follows.
- -STARt

- -FSymbol

- -USER_OPT _BYTE

- -OCDBG

-SECURITY_OPT_BYTE [V1.12 or later]
-SECURITY_ID

-FLASH_SECURITY_ID [V1.12 or later]

- -AUTO_SECTION_LAYOUT
-SPLIT_SECTION [V1.12 or later]
-STRIDE_DSP_MEMORY_AREA [V1.12 or later]
- -DEBUG_MONITOR

- -RRM

- -SELF

- -SELFW

- -OCDTR

- -OCDTRW

- -OCDHPI

- -OCDHPIW

- -STRIDE_SELF_AREA [V1.15.00 or later]

- -STRIDE_OCDTR_AREA [V1.15.00 or later]
- -STRIDE_OCDHPI_AREA [V1.15.00 or later]
- -AVOID_SADDR_STACK [V1.15.00 or later]
-DSP_MEMORY_AREA [V1.12 or later]

R20UT3123EJ0115 Rev.1.15 ENESAS
Dec 01, 2025

Page 233 of 970



CC-RL 2. COMMAND REFERENCE

-STARt

This option specifies the start address of the section.

[Specification format]

-STARt=suboption[, ...]
suboption := section-group[/address]
section—-group := section-list[: ...]
section-list := section[, ...]

- Interpretation when omitted
Absolute address sections are allocated from smallest to largest, and then relative address sections starting at the
end of the absolute address sections are allocated, in the order of appearance of the input files.

[Detailed description]

- This option specifies start address address of section section.
Specify address in hexadecimal.

- Wildcard characters (*, ?) can also be used for section.
The section specified with wildcard characters are expanded in the input order.

- Two or more sections (specifing by delimiting them with a comma (,)) can be allocated to the same address (i.e., sec-
tions are overlaid) by delimiting them with a colon (:).
Sections specified at a single address are allocated in their specified order.
Sections to be overlaid can be changed by enclosing them by parentheses "()".

- Objects in a single section are allocated in the specified order of the input file and the input library.
- If the specification of an address is omitted, the section is allocated from address 0.

- A section that is not specified by the -start option is allocated after the last allocation address.

[Example of use]

- The example below shows how sections are allocated when the objects are input in the following order (The names
enclosed by parentheses are sections in each object).
tp1.0bj(.A,.D1,.E)
tp2.0bj(.B,.D3,.F)
tp3.0bj(.C,.D2,.E,.G)
lib.lib(.E)

- When the -start=.A,.B,.E/400,.C,.D*:.F:.G/8000 option is specified
0x400 0x8000
A .B | .E(tp1). .E(tp3) . .E(lib) .C .D1 .D3 .D2

.G

- Sections .C, .F, and .G delimited by ":" are allocated to the same address.

- Sections specified with wildcard characters (in this example, the sections whose names start with ".D") are
allocated in the input order.

- Objects in the sections having the same name (section .E in this example) are allocated in the input order.

- An input library's sections having the same name (section .E in this example) are allocated after the input
objects.
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- When the -start=.A,.B,.C,.D1:.D02,.D3,.E,.F:.G/400 option is specified

0x400
A .B .D1
.D2 .D3 .E .F

.G

- The sections that come immediately after ":" (sections .A, .D2, and .G in this example) are selected as the
start and allocated to the same address.

- When the -start=.A,.B,.C,(.D1:.D2,.D3),.E,(.F:.G)/400 option is specified
0x400

A

.D1

.D2

.D3

.G

- When the sections to be allocated to the same address are enclosed by "()", the sections within "()" are allo-
cated to the address immediately after the sections that come before the "()" (sections .C and .E in this exam-

ple).

- The section that comes after the "()" (section .E in this example) is allocated after the last of the sections

enclosed by "()".

[Remark]

- If the -form={object|relocate|library} option or -strip option is specified, this option will be invalid.

- "()" cannot be nested.

- One or more colons must be described within "()".
If ":" is not described, "()" cannot be described.

- If"()" is described, ":" cannot be described outside of "()".

- When "()" is used in this option, the optimization function of the linker is disabled.
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-FSymbol

This option outputs external defined symbols to the symbol address file.

[Specification format]

-FSymbol=section[, section]...

- Interpretation when omitted
None

[Detailed description]

- This option outputs the external defined symbols in section section to a file (symbol address file) in the form of assem-

bler directives.
The file name is "output file name.fsy".

[Example of use]

- To output the external defined symbols in sections ".A" and ".B" to symbol address file "test.fsy", describe as:

>rlink a.obj b.obj -fsymbol=.A,.B -output=test.abs

The output example of symbol address file "test.fsy" is shown below.

; RENESAS OPTIMIZING LINKER GENERATED FILE XXXX.XX.XX

;fsymbol = .A, .B
; SECTION NAME = .A
.public f
_f .equ 0x00000000
.public g
g .equ 0x00000010
; SECTION NAME = .B

.public main
~main .equ 0x00000020

[Remark]

- If the -form={object|relocate|library} option or -strip option is specified, this option will be invalid.
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-USER_OPT BYTE

This option specifies the value set for the user option bytes.

[Specification format]

-USER _OPT BYTE=user-option-byte

- Interpretation when omitted
When this option is not used, be sure to set the user option byte value by using an assembly source file.

[Detailed description]

- This option specifies the value set for the user option bytes for user-option-byte.

- The user option byte value depends on the device in use. See the user's manual of the device for the value to be
specified.
When this option is omitted, the user option bytes are set to the initial value specified in the device file.

Specify a hexadecimal value from 0x0 to OxFFFFFF for the user option bytes.
If the specified value is less than 3 bytes, the higher bits are filled with 0.

The user option bytes is specified at addresses 0xCO to 0xC2.
The specified value is stored in byte units from the MSB side of the user option bytes in the order from 0xCO0 to 0xC2.

The user option byte value to be allocated at addresses 0xCO to 0xC2 can also be specified by defining the segment
with relocation attributes shown below, in the assembly source file.
However, define the segment with 4 bytes in total, including the control value at address 0xC3.

.section .option byte, opt byte
.db 0xFD ;Address 0xCO
.db OxXFE ;Address 0xC1l
.db OxFF ;Address 0xC2
.db 0x04 ;Address 0xC3

If specification of the device file and specification of this option are made in duplicate, this option takes priority.

If specification of the assembly source file and specification of this option are made in duplicate, this option takes pri-
ority.

If a device file is specified in addition to the specification of the user option bytes in the assembly source file, the spec-
ification in the assembly source file takes priority.

If a device file is specified but the user option bytes are not specified in the assembly source file or through this option,
a warning is output to notify that the initial value in the device file is used.

[Example of use]

- To specify OxFD at address 0xCO, OxFE at address 0xC1, and OxFF at address OxC2 as the user option byte value,
describe as:

>rlink a.obj b.obj -device=dr5f10yl4.dvf -user opt byte=FDFEFF
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[Remark]

- If the -form={object|relocate|library} option or -extract option is specified, this option will be invalid.
- If the -device option is not specified, this option will be invalid.

- When specifying the user option byte value in the assembly source file, do not use a label reference. If such an
attempt is made, the result may be an unexpected value due to relocation resolution.
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-OCDBG

This option specifies the control value for the on-chip debug.

[Specification format]

-OCDBG=value

- Interpretation when omitted
When this option is not used, be sure to set the control value for the on-chip debug by using an assembly source file.

[Detailed description]

- This option specifies the control value for the on-chip debug for value.

- The control value for the on-chip debug depends on the device in use. See the user's manual of the device for the
value to be specified.
When this option is omitted, the control value for the on-chip debug are set to the initial value specified in the device
file.

- Specify a hexadecimal value from 0x0 to OxFF for the control value for the on-chip debug.
- An error occurs if a value that cannot be specified for the control value for the on-chip debug is specified.
- The control value for the on-chip debug is specified at addresses 0xC3.

- The control value for the on-chip debug can also be specified by defining the segment with relocation attributes
shown below, in the assembly source file. However, define the segment with 4 bytes in total, including the user option
bytes starting from address 0xCO.

If a device file is specified in addition to the specification of the control value in the assembly source file, the specifica-
tion in the assembly source file takes priority.

.section .option byte, opt byte
.db Oxfd ;Address 0xCO
.db Oxfe ;Address 0xCl
.db Oxff ;Address 0xC2
.db 0x04 ;Address 0xC3

- If specification of the device file and specification of this option are made in duplicate, this option takes priority.

- If the control value is specified both in the assembly source file and through this option, this option takes priority.

[Example of use]

- To set 0x04 at address 0xC3 as the control value for the on-chip debug, describe as:

>rlink a.obj b.obj -device=dr5f10yl4.dvf -