
● Offered for free as software extension of T2

● T2の追加機能（アドオン）として提供

T-Kernel + T2EX

Basic concept of T2EXT2EX

● T-Kernelのタスクベースでのプログラミングが前提
● T-Kernel APIとの併用を前提とした設計

● Used for task-based programming on T-Kernel
● Designed to be used with T-Kernel API 

● TCP/IPプロトコルスタックを提供
● ファイルシステムを提供

● Offers a TCP/IP protocol stack
● Offers a file system

● 仮想記憶によらない効率的なメモリ保護機能を提供
● 全てのAPI関数におけるスレッド安全性を保証

● Offers an efficient memory protection function that 
does not necessarily need virtual memory

● Ensures all API functions of T2EX are thread-safe

Open × Open =

● Portability
Utilizes software assets

● Education
Utilizes already-acquired knowledge

● 移植性
ソフトウェア資産の有効活用

● 教育
既得知識の有効活用

∞

T2
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標準入出力機能

Program load
function

プログラムロード機能

Other standard C library
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その他の標準Cライブラリ互換性機能

File management function
ファイル管理機能

Network communication
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Calendar
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protection
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LANドライバ
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コンソールドライバ
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subsystems
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サブシステム

Features offered by T2EX

Programming with T2EX

● File management function
ファイル管理機能
fs_open
fs_close
fs_read
fs_write
fs_creat
fs_unlink
fs_mkdir
fs_rmdir
 ：

● Network communication 
function
ネットワーク機能機能
so_accept
so_bind
so_close
so_connect
so_listen
so_read
so_write
so_send
so_sendto
 ：

● Calendar function
カレンダ機能
dt_localtime
dt_strftime
dt_mktime
dt_gmtime
dt_setsystz
dt_getsystz
dt_tzset
 ：

● Program load function
プログラムロード機能
pm_load
pm_loadspg
pm_status
pm_unload

● Standard input/output 
function
標準入出力機能
printf
scanf
fopen
fclose
fread
fwrite
fprintf
fscanf
 ：

● Other standard C library 
compatibility features
標準Ｃライブラリ互換機能
Functions defined in various 
header files, etc.
以下の各ヘッダファイルなどで定義さ
れている関数群
assert.h
ctype.h
limits.h
math.h
stdarg.h
stdlib.h
stdint.h
string.h
 ：

void processTask( INT stacd, VP exinf )
{
     :
 while( 1 ){
  ercd = ( mbfid, &target, TMO_FEVR );
  if( ercd < 0 ){
   ( "Receive Error(%08X)\n", ercd );
       :
  }
  tfd = ( target, O_RDONLY );
  if( tfd < 0 ){
   ( "File Open Error(%08X)\n", tfd );
       :
  }
  ercd = ( tfd, buf, BUFSZ );
  if( ercd < 0 ){
 ( "File Read Error(%08X)\n", ercd );
       :
  }
 ( tfd );

  ercd = ( semid, 1, TMO_FEVR );
  if( (ercd == E_RLWAI)||(ercd == E_DISWAI) ){
   break;   /* Exit Task */
  }else if( ercd < 0 ){
      :
  }
  outputToDevice( buf, BUFSZ );
  ( semid, 1 );
 }
 ();
}

printf

printf

printf

fs_open

fs_read

fs_close

tk_wai_sem

tk_sig_sem

tk_ext_tsk

tk_rcv_mbf

T2 API function  T2のAPI関数

T2EX API function  T2EXのAPI関数

■

■

Milestones of TRON/T-Kernel
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● 情報系OSと比べて軽量（省資源）、堅牢（安定動作）といったT-Kernelのメリットを活
かしつつ、性能面や安全面にも配慮しながら、ファイル、ネットワークなどの機能を追加

● While utilizing the small footprint (resource saving) and the 
robustness (stable operation) of T-Kernel, its advantages over 
general information–system OS, files and networks have been 
added in consideration of performance and security 

Towards the most powerful 
embedded OS 

with T2EX
T2EXで最強の組込みOSへ

Sample Programming

T2EXが提供するAPI（一部）

API offered by T2EX (excerpted)

プログラミング例POSIX からの移植性を考慮したAPI設計

The API of T2EX is designed with 
the consideration of portability from POSIX

Moreover, 

リアルタイム性を堅持

Maintains real-time processing

安全面に配慮した設計

Security-conscious design

ネットワーク通信機能の追加

Added network communication function

T-Kernelに最適な形での機能拡張を実現

Realized extension in the best way for T-Kernel

T-Kernel2.0EXtensionT-Kernel2.0EXtension

Extension
supporting

SMP
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AMP

MP
T-Kernel

2.0

µT-Kernel
2.0

T2PX

T2EX

T2



● プリエンプティブな優先度ベーススケジューリング方式を採用し、高いリアルタイム性能
を実現
― ハードリアルタイムシステム実現を容易に

― マイクロ秒単位の指定が可能なシステムコールにより、ハイエンドCPUの性能を
フル活用

― 物理タイマ機能により、CPUのハードウェアタイマを操作するプログラムの開発
効率、移植性を向上
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Source : T.Nguyen, B. Anh, S. Tan : 
“REAL-TIME OPERATING SYSTEMS FOR SMALL 
MICROCONTROLLERS”, IEEE MICRO Sept./Oct. 2009 pp.30-45

● Adopts preemptive priority scheduling system to realize high 
real-time performance
— Making it easy to build hard real-time systems

— With the system calls that use microsecond resolution, fully 
utilizes high-end CPU

— Physical timer function improves the development efficiency 
and the portability of the program that operates the hardware 
timer of CPU

● 豊富なAPIとSmall Memory Footprintを両立
― 提供するAPI数 274
― Code Size 99 KB
― RAM Size 102 KB

● 自由に改変可能で、ターゲットシステムに合わせた小型化が容易

● Rich API is offered on small memory footprint
— The number of available API entry points:  274
— Code Size  99 KB
— RAM Size  102 KB

● Freely modifiable and easy to downsize according to the target 
system needs

An HTTP server implemented under µT-Kernel accessed from a PC 
browser: screen images below
― Software configuration 

µT-Kernel, TCP/IP, LAN driver, simple HTTP server, DHCP client, etc.
― Minimum memory configuration

ROM 45 KB / RAM 16 KB

* UCT µT-Kernel DevKit tuned for Kinetis
* Data: Courtesy of Ubiquitous Computing Technology Corporation

µT-Kernelに実装されたHTTPサーバにPCのブラウザからアクセスした場合の表示

― ソフトウェア構成
µT-Kernel、TCP/IP、LANドライバ、簡易HTTPサーバ、DHCPクライアントなど

― 最小構成でのメモリ使用量
ROM 45 KB / RAM 16 KB

※ UCT µT-Kernel DevKit tuned for Kinetis
※ データ提供：ユーシーテクノロジ株式会社

Example implementation of an HTTP server using µT-Kernel
µT-KernelのHTTPサーバ実装事例

● Energy saving effect of replacing a PC-based system using a 
dedicated embedded computer

Power usage can be lowered by a factor of 1/100 to 1/10

● No energy purchase by using natural energy such as sun light 
and energy saving functions of T2

● Advanced energy saving is made possible by the improved 
energy saving function of T2 and extended functions

● PCのシステムを組込み機器に置き換えた場合の省エネルギー効果

　 消費電力を1/10～1/100に削減可能

● T2の省エネルギー機能の進化と、太陽光等自然エネルギーの組合せでゼロ・エナジー
実現可能！

● T2の省電力機能を強化し、拡張機能と連携することで、より高度な省電力機能を実現

LinuxWindows

gccCygwinEmulator

T-Monitor

T2

Driver

T2EX

gcc

Eclipse

Source Code

T2EX
Software
Package

Development Environment

One Stop Service

● T2 + T2EXの全ソースコード
● サンプルとなる各種デバイスドライバのソースコード
● モニタプログラムT-Monitorのソースコード
● 統合開発環境（コンパイラ、デバッガなど）エミュレータ

● All source code of T2 + T2EX
● Source code of sample device drivers
● Source code of monitor program T-Monitor
● Integrated development environment (compiler, debugger, etc.) 

and emulator

Open License

● 自由度の高いT-License 2.0の下で配布
― オリジナルソースの再配布が可能
― 改変したソースの配布が可能
― 改変したソースを配布する条件を開発者が指定可能

● T-Kernel Traceability Service
― ucodeによるトレーサビリティ機能を提供
― オープンソースソフトウェアでおこりがちなバージョン間の不整合問題を解決

● Licensed under flexible T-License 2.0
— Original source code can be redistributed
— Source code can be modified and distributed
— Developers can set conditions to distribute the modified 

source code

● T-Kernel Traceability Service
— Offers traceability function with ucode
— Solves conflicts between versions that often arise in open 

source software

Topmost Share
For 13 consecutive years

13年連続でNo.1のシェアを誇る

Source: 2010-2011 user questionnaire results (242 answers) at Embedded Technology Exhibitions
2010年、2011年 Embedded Technology / 組込み総合技術展 利用者アンケートより　総数： 242

Other
proprietary OS API
その他OS独自のAPI

POSIX API or
UNIX API
POSIXまたは
UNIX系API

MS-DOS

Win32 API

T-Kernel specification API
T-Kernel仕様API

ITRON-specification API
(including µITRON-specification API)

ITRON仕様API
(µITRON仕様APIを含む）

52%

9%

10%

16%

11%

2%2%

● 「組込みOSのAPI」 1999年調査開始以来連続No.1

● No. 1 in “API of embedded operating systems” category since 
the start of survey in 1999

世界中に多くのTRONユーザ

TRON Users
in the world

● TRON has many users in the world, and is used in many products.
● TRONは世界中に多くのユーザがおり、多様な製品で使われています。

ManyTRON Ecosystem

Energy Saving

省電力

Small Memory 
Footprint 
スモールメモリフットプリントリアルタイムパフォーマンス

Real-time 
Performance

一連のツールですぐに開発を始められる

You can start development right away with 
a collection of tools

RTOS分野での利用実績

Usage in the RTOS field 
of TRON operating systems

© JAXA

© JAXA

© JAXA

© JAXA

© JAXA

© JAXA

© JAXA

Wide participation by 
an open architecture
オープンアーキテクチャ
による自由な参加

The improvement of 
T-Kernel, the release 
of the next version
T-Kernelの改善、

次期バージョンのリリース

Provision of specification, source code, 
and development environment

仕様、ソースコード、
開発環境の提供

Feedback from products and 
research findings
製品、研究結果からの
フィードバック

開発
の裾野の広がり
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Altera Corporation / ARM Ltd. / AXELL 
CORPORATION / Freescale 
Semiconductor Japan Ltd. / Fujitsu 
Semiconductor Limited / Intel 
Microelectronics (M) Sdn. Bhd. / 
MIPS Technologies / Renesas 
Electronics Corporation / 
STMicroelectronics Ltd. / 
Texas Instruments Japan Ltd. 
/ TOSHIBA CORPORATION / 
Xilinx, Inc.

THE 
ADMINISTRATIVE 

COMMITTEE OF WUXI HI-NEW 
TECH INDUSTRIAL DEVELOPMENT 

ZONE of China / AOMORI 
PREFECTURAL GOVERNMENT of 
Japan / China Computer 
World / Geospatial 
Information Authority of 
Japan / Kamiina Wide 
Area Union of Japan / 
Ministry of 
Economy, Trade and 
Industry of Japan / 
Ministry of Internal 
Affairs and 
Communications of Japan / 
Ministry of Land, 
Infrastructure, Transport and 
Tourism of Japan / Tekes - 
Finnish Funding Agency 
for Technology and 
Innovation / Tokyo 
Metropolitan 
Government of Japan 
/ Village 
Nishiawakura of 
Japan / VTT - 
Technical 
Research Centre 
of Finland

A.I. 
CORPORATION / 
eSOL Co., Ltd. / Fujitsu 
Computer Technologies Limited / 
Fujitsu Semiconductor Limited / 
Grape Systems Inc. / Open Kernel 
Labs, Inc. / Personal Media 
Corporation

A.I. 
CORPORATION / 

ALGO SYSTEM / CORE 
CORPORATION / Dalian 

uLoong C&S Co., Ltd. / Fujitsu 
Microelectronics Solutions Limited / 

GAIA System Solutions Inc. / Grape Systems 
Inc. / IAR Systems K.K. / Japan Minicomputer 

Systems Co., Ltd. / JEPICO Corporation / Kyoto Micro 
Computer Co., Ltd. / Matsutame Co., Ltd. / Naito Densei 

Machida Mfg. Co., Ltd. / NEC Corporation / NEC Engineering, 
Ltd. / NEC TOSHIBA Space Systems, Ltd. / Personal Media 

Corporation / Renesas Electronics Corporation / Renesas 
Northern Japan Semiconductor, Inc. / SHIMAFUJI 
ELECTRIC CO., LTD. / SoftSirius Co., Ltd. / Sophia 
Systems Co., Ltd. / T. D. I. Co., Ltd. / Yokogawa Digital 
Computer Corporation

Advanced 
Polytechnic Center / 

Araki Laboratory, 
Department of Electronics and 

Photonic Systems Engineering, Faculty 
of Engineering, Hiroshima Institute of 

Technology / Aso Business Computer College / 
Centre for High Performance Embedded Systems  (at 
Nanyang Technological University, Singapore) / Chiba 
Institute of Technology Future Robotics Technology 
Center / Chuo Gakuin University Graduate School 
Takahashi Labo / Cybermedia Center, Osaka University / 
Dalian Maritime University / Department of Civil 
Engineering, HanYang University / Department of Computer 
Science, University of Yamanashi / Department of Control and 

Computer Engineering, Numazu College of Technology / Department 
of Electrical and Electronic Engineering School of Electrical and Computer 

Engineering, National Defense Academy of Japan / Department of Electrical and 
Electronics Engineering, Kokushikan University / Department of Frontier Information Engineering, 
Faculty of Advanced Engineering, Hokkaido Institute of Technology / Department of Information Science, 
Osaka Institute of Technology / EHIME ELECTRONIC BUSINESS COLLEGE / Electronics Design Lab., Hanoi 
University of Technology / Employment and Human Resources Development Organization of Japan　Tochigi / 
Environmental Design and Information Technology Laboratory, Division of Sustainable Energy and Environmental 
Engineering, Graduate School of Engineering, Osaka University / Faculty of Computer Science and Engineering, Ho Chi 
Minh City University of Technology / Farm Management, Division of Natural Resource Economics, Graduate School of 
Agriculture, Kyoto University / Field Monitoring Research Team, National Agricultural Research Center, National Agriculture and 
Food Research Organization / Fu Jen Catholic University / Fukuyama University / GRADUATE SCHOOL OF MEDIA DESIGN, KEIO 
UNIVERSITY / Graduate School, Gunma University, Shiraishi Laboratory / Haruyama Laboratory, The Graduate School of 
System Design and Management, Keio University / Haute Ecole Valaisanne (Unversity of applied sciens) / Hiroshima City 
University / Ho Chi Minh City University of Technology / Hong Kong R&D Centre for Logistics and Supply Chain 
Management Enabling Technologies  / HOSHI Lab., TOKAI Univ. / Hunan University / Iijima Laboratory, Faculty of 
Science and Technology, Keio University / Inaba-Inamura laboratory, Dept. of Mechano-Informatics, Faculty of 
Engineering, Univ. of Tokyo / Industrial Technology Research Institute/Identification and Security Technology 
Center(ISTC) / Information-technology Promotion Agency, Japan / Inha University / Institute for Information 
Industry / Integrated System Design Lab. (IMAI Lab.), Osaka University / Intelligent robot laboratory, University 
of Tsukuba / Japan Electronics College  / Kanagawa Prefectual Fujisawa Vocational Trainning School / 
Kanazawa Institute of Technology / Kasetsart University / Kitamiti Laboratory, The University of Aizu / 
Koshizuka Laboratory, University of Tokyo / Kuninaka Labo., Institute of Space and Astronautical Science / 
Kyung-Pook National Univ. / Laboratory of Minoru KUBOTA, Department of Electrical, Electronics and 
Computer Engineering, Faculty of Engineering, Chiba Institute of Technology / Mizuno Labo., Institute of 
Space and Astronautical Science / Mizusawa Laboratory, Aoyama Gakuin University / Nagoya University / 
Nanyang Technological University / Niigata Institute of Technology / Oporto University-Faculty of Science / 
Oya Laboratory, Information Science, Shonan  Institute of Technology / Peking University & Renesas 
T-Engine Joint Lab / Pukyong National University / Pusan National University  / Republic Polytechnic / 
Reseach Institute of Management and Information Sciendce, Shikoku University / Research Collaboration 
Center, Kochi University of Technology / Research Initiative for Advanced Infrastructure with ICT / Research 
Institute of Computer Applications, South China University of Technology / RFID CENTER in Ajou University / 
Ryukoku University / Sakamura Laboratory, University of Tokyo / School of communication, Xidian University 
/ School of Computer Science And Information Systems / School of Computing University of Tasmania, 
Australia / Semyung University / Shanghai Institute of Computing Technology / Shigesada Laboratory, Hosei 
University / Shonan Institute of Technology / Software School of Fudan University, China / Southern Taiwan 
University of Technology / THAMMASAT UNIVERSITY / The Department of Computer Science, The Hebrew 
University, Jerusalem, Israel / The Japan Forest Engineering Society / The University of Aizu / The 
University of Seoul / TOKYO DENKI UNIVERSITY / Tokyo Metropolitan University / Tokyo 
University of Science MOT Miyanaga Lab. / Tokyo University of Technology, School of 
Computer Science / University of Electronic Sci. & Tech. of China / University 
Politehnica of Bucharest / Urban and Architectual Design Lab. / Yashiro Lab., 
Institute of Industrial Science, University of Tokyo / Yokohama 
National University　Kuramitsu Lab / Yoshidome Laboratory, 
Department of Robotics and Mechatronics, Faculty of 
Creative Engineering, Kanagawa Institute of 
Technology

Advanced 
Driver Information 

Technology GmbH / AISIN AW 
CO., LTD. / AJIS CO., LTD. / Alpine 

Electronics, Inc. / AOMORI PREFECTURAL 
GOVERNMENT of Japan / Aplix Corporation / Boardwalk Inc. 

/ CENTERT FOR BETTER LIVING / Central Research Institute of Electric 
Power Industry / CORE CORPORATION / Custommedia Sdn. Bhd. / DAI NIPPON 

PRINTING CO., LTD. / DENSO CORPORATION / E&M, Inc. / eSOL Co., Ltd. / Foundation of 
River&Basin Integrated Communications / Fugaku Express Ltd. / Fuji Electric Retail Systems 

Co., Ltd. / Fuji Seal, INC.  / Fujitsu Computer Technologies Limited / FUJITSU LIMITED / Fujitsu 
Semiconductor Limited / Geospatial Information Authority of Japan / GOV CO., LTD / HANEX Co., Ltd / 

Hangzhou Homewell Intelligence Control Co., Ltd. / HASHIBA GRAND CO., LTD / Hermia Ltd. / Hitachi 
Information & Control Solutions, Ltd. / Hitachi Information Systems, Ltd. / Hitachi Solutions, Ltd. / Hitachi ULSI 

Systems Co., Ltd. / Hitachi, Ltd. / Humeia Corporation / ITOCHU Corporation / Japan Association for International 
Racing and Stud Book / Japan Traceability Association / KAKUMARU CORPORATION / Kamiina Wide Area Union of Japan / 
Kanazawa Institute of Technology / KDDI CORPORATION / KYOSEMI CORPORATION / Kyoto egg and chicken safety 
promotion conference / LINCREA corp. / LIXIL Corporation / MARS TECHNO SCIENCE CORP． / Mitsubishi Tanabe 
Pharma / Mitsui Fudosan Co., Ltd. / Navigate Co., Ltd. / NEC Corporation / NEC Engineering, Ltd. / NEC Soft, Ltd. / 
NEWJEC Inc. / Nexco-East Engineering Company Limited / NIHON DEMPA KOGYO CO., LTD. / NIPPON 
TELEGRAPH AND TELEPHONE CORPORATION / NIPPON TELEGRAPH AND TELEPHONE EAST CORPORATION / 
Nippon Yusen Kabushiki Kaisha / NISSIN UNYU KOGYO CO., LTD. / NITTA CORPORATION / Nomura 
Research Institute, Ltd. / NTT COMWARE CORPORATION / NTT DATA CORPORATION / NTT DoCoMo, Inc. 
/ Oki Electric Industry Co., Ltd. / OMRON SOFTWARE Co., Ltd. / PASCO CORPORATION / Peking 
Ubiquitous IC Tag Technology Co., Ltd. / Personal Media Corporation / Renesas Electronics 
Corporation / Ring coco co., ltd. / RIPRO Corporation, Japan / SANDEN Corporation / SATO 

CORPORATION / Sealex Corporation / SPC.Co., Ltd / Sumitomo 
Osaka Cement CO., LTD. / TAD Co., Ltd. / TAIHEIYO CEMENT 
CORPORATION / Tekes-Finnish Funding Agency for 
Technology and Innovation  / The Impossible 
Dream, Inc. / Toko Kagaku CO., LTD. / TOPPAN 
FORMS CO., LTD. / TOPPAN PRINTING CO., LTD. / 
Toyo Seikan Kaisha, Ltd. / Ubiquitous 
Computing Technology Corporation / Village 
Nishiawakura of Japan / WindSpring, Inc. / 
YAMAHA CORPORATION / Yamato Packing Co., 

LTD / YAZAKI CORPORATION / YAZAKI 
RESOURCES CO., LTD / Yokosuka 

Telecom Research Park 
Co., Ltd.

BIP 
SYSTEMS 

CORPORATION / Central 
Information Center Co., LTD. 
/ Chuo Engineering Co., Ltd. / 
CRESCO, LTD. / Custommedia 
Sdn. Bhd / DENSO CREATE INC. / E. 
D. Technology Corporation / 
HASHIBA GRAND CO., LTD. / Hitachi 
Advanced Digital, Inc. / Japan 
Traceability Association / Kashiwanoha 
Trial Operation Committee / Koyo System 
Corporation / MATO Corporation / MITSUI 
ZOSEN SYSTEMS RESEARCH INC. / Nebit Co., Ltd. 
/ NEC Communication Systems, Ltd. / Office J 
Platz Co, Ltd. / PASCO CORPORATION / Peking 
Ubiquitous IC Tag Technology Co., Ltd.  / RIGEL. CO., 
LTD. / Ring coco co., ltd. / SANEI CO., LTD.  / 
Semiconductor Energy Laboratory Co., Ltd. / 
Semiconductor Technology Academic Research Center / 
SoftBrain Inc. / Ubiquitous Computing Technology 
Corporation / UNITEC CO., LTD. / Upwind 
Technology, Inc. / Viometrix 
Private Limited / VTT - 
Technical Research 
Centre of Finland / 
Yokosuka Telecom 
Research Park, Inc.

A.I. CORPORATION / Aplix Corporation / 
CORE CORPORATION / DENSO CREATE INC. / EMPRESS 

SOFTWARE JAPAN INC. / Fujitsu Computer Technologies 
Limited / GBA CO., LTD. / Grape Systems Inc. / Hitachi 
Information & Control Solutions, Ltd. / Hitachi Solutions, 
Ltd. / Ibaraki Hitachi Information Service Co., Ltd. / 
JUSTSYSTEM Corporation / NEC Corporation / NEC 
Engineering, Ltd. / NEC Soft, Ltd. / Nissin Systems Co., 
Ltd. / Notava Inc. / OMRON Corporation / Open Kernel 

Labs, Inc. / Outstanding Technology Co., Ltd. / 
Personal Media Corporation / Planners Land 

Co., Ltd. / TechMatrix Corporation / 
TEPCO UQUEST, LTD. / Toshiba 

Information Systems (Japan) 
Corporation

Advanced 
Driver Information 
Technology GmbH / AISIN AW 
CO., LTD. / Alpine Electronics, Inc. / 

Audio-Technica Corporation / CASIO COMPUTER 
CO., LTD. / Cogent Real-Time Systems Inc. / CORE 

CORPORATION / DAI NIPPON PRINTING CO., LTD. / DENSO 
CORPORATION / FOSTEX COMPANY / Fuji Electric Co., Ltd. / FUJITSU LIMITED / 
Hitachi, Ltd. / Japan Minicomputer Systems Co., Ltd. / Japan Radio Co., Ltd. / JRC 
ENGINEERING CO., LTD. / KINKEI SYSTEM CORPORATION / KODAK JAPAN LTD. / LIXIL 
Corporation / MITSUBISHI HEAVY INDUSTRIES, LTD. / NEC Aerospace Systems, LTD. / NEC 
Corporation / NEC Engineering, Ltd. / NEC TOSHIBA Space Systems, Ltd. / NIPPON TELEGRAPH AND 
TELEPHONE CORPORATION / Nissin Systems Co., Ltd. / NTT DoCoMo, Inc. / Oki Electric Industry 
Co., Ltd. / OMRON Corporation / Panasonic Corporation / Personal Media Corporation / 
PIONEER CORPORATION / PLUS Corporation / RICOH Company, Ltd. / Robert Bosch Car 
Multimedia GmbH  / Robert Bosch GmbH / SATO CORPORATION / Saxa Inc. / SEIKO 
EPSON CORPORATION / Seiko Instruments Inc. / SEIKO Precision Inc. / SHIMAFUJI 
ELECTRIC CO., LTD. / SILVER ELECTRONIC RESEARCH Co., Ltd. / Sony 
Corporation / TOPPAN FORMS CO., LTD. / TOPPAN PRINTING CO., LTD. / 
TOSHIBA CONSUMER MARKETING CORPORATION / TOSHIBA 
MACHINE CO., LTD. / TOSHIBA TEC CORPORATION
 / TOSHIN ELECTRIC CO., LTD. / TOYOTA 
MOTOR CORPORATION / YAMAHA 
CORPORATION / YAZAKI 
CORPORATION / ZUKEN 
ELMIC, INC.
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