SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

f>’32~f?;15~L531:01:ff%31riifﬁil 5* ﬁuCZ):k_éﬂ‘EFﬂiéigﬂiii: . i/
AT ALLSI BRETAMBRERK 707 5 LAQUBE
£, B

AMKREZES X7 LLSI HHREV S —

FRHE, A

UM KRED 7 LLSI ARV 9 —

M, BA

FMKREY R T LLST fAREV 5 —

AME, BT

FMKEY R T LLST AR EV Y —

ftt

https://doi.org/10.15017/2993

HhR1E#R : SLRC Discussion Paper Series. 2 (1), pp.1-55, 2005-12. SAINKET X7 ALLSI #fFEtZz >
— (SLRC)
N—=2 37

HEFIRIGR -



Vol.2, No.1, Dec. 2005

SLRC

Discussion Paper Series

‘ER_SIZE = 2;

_SIZE-1:0] Counter;
‘E-1:0] Counter;
module Increr

e ClockA) parameter
inter + 1;  input Clocl
output [CC
rea [COUN

L=

= IIIIIIIIIIIHIIIHII

‘Illlilllllillllllllllll ]

B X5 A LSI BB

FIREFIDBINAEIRE

AT L LSIE%

S AMERERTOSS.L QUBE

Q-shu University hardware/software Borderless system design Education program

BA . #RE RERl. TH BEA

Afx E@l. AL AL BE R

System LSI Research Genter

Kyushu University




SLRC Discussion Paper Series, Vol.2, No.1, Dec. 2005
System LSI Research Center, Kyushu University (SLRC), Japan

LSI

LSl QUBE
Q-shu University hardware/software Borderless system design Education program

QE =gl Uniaersimy barowing  soivadre Borderiess symem desigs EOuacsion program

2005 12
LSl
QUBE LSl
QUBE
3 2

LSI

LSl SoC




SLRC Discussion Paper Series, Vol.2, No.1, Dec. 2005

TIMA
LETI
IMEC

CIC

VLSI

ITRI

WESE2005

10
13
21
27
29
30
32
45
48
48
51
51
55



SLRC Discussion Paper Series, Vol.2, No.1, Dec. 2005

LSl QUBE Q-shu University hardware/software
Borderless system design Education program LSl
2005 7 5
QUBE LSl
LSl
LSl
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TIMA

TIMA Techniques of Informatics and Microelectronics for
Computer Architecture
46, avenue Félix Viallet 38031 GRENOBLE Cedex France

2006 9 12 9:00 14:30

Professor Ahmed JERRAYA
Professor Bernard COURTOIS
Assistant Professor Lobna KRIAA
Professor Nacer ZERGAINOH
Professor Régis LEVEUGLE
Professor Frédéric PETROT

9:00 Introduction
9:10 Education of System LSI Design Hiroto Yasuura
Engineers in Silicon Sea-Belt Fukuoka
QUBE
10:00 Presentation of TIMA Laboratory and CMP as | Bernard COURTOIS
SoC Fabrication facility
TIMA CMP
11:00 SoC Research at TIMA The System level | Ahmed JERRAYA
Synthesis Group
ISW TIMA
11:40 Embedded System courses Lobna KRIAA
11:55 Design Methodology for SoC Courses Nacer ZERGAINOH

Lunch Break

13:00 SoC Teaching in Grenoble Régis LEVEUGLE
Frédéric PETROT

SoC

14:00

LSI




SLRC Discussion Paper Series, Vol.2, No.1, Dec. 2005

> CMP 150
> 2M
>
» CMP LsSI
< 1981 60 650
< CAD
< NMOS CMOS
2004 STM/90nm (TIMA-03)
<~ austriamicrosystems STMicroerectronics OMMIC
<>
< ARM
> 6
< Concurrent Integrated Systems, M. RENAUDIN
() EDA
o GALS

< System Level Synthesis, A. JERRAYA

® SoC

® SoC HW/SW
® OS

)

< MiCro & Nano Systems , S. BASROUR & B. COURTOIS
< Reliable Mixed-signal Systems, S. MIR
® Analog Mixed-Signal SoC

® AMS
<~ QuaLiFication of Circuits, R. VELAZCO
° SW/HW

<~  Verification and Modeling of Digital Systems, D. BORRIONE
® SoC Specification
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1998
2001
2001
2004

> PhD

>
4 1983
4 1993
4 1998
4 2001

> Ph.D.
<>
¢ HW-SW
<>
<>

>

> CMP

» Embedded Systems

<>
<>

<>

1

2002 17
)
15 3
15
Soc
SoC
SoC
TIMA-04
SoC
SoC
SoC

25 500K

High-Level Syntheses
System Level Design
Multiprocessor SoC

14 Ph.D. 60 Publication 5

2003 20 2004 30

x5 ) 15 3
SoC
SoC

SoC

6
HW SW

HW-SW
ROSES

SoC

(ON)

80%
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»  Design Methodology for SoCs

< 2 X7 4 Lab x3 60
< MultiProcessor SoC HW/SW
< SoC SystemC SoC
RTL
TIMA (UJF INPG CNRS)
3 Diploma
3 2 Master
2002
TIMA Croutois
TIMA Croutois Jerraya
200
ST
TIMA INPG  UJF
HW/SW Jerraya
UJF
INPG Jerraya
Lobna Kriaa Nacer Zergainoh
Jerraya
HW  SW
Jerraya 14 Ph.D. 16 Ph.D.
Ph.D.
CMP MOSIS 1980
TIMA
ST
17
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ARM $900 0.12p m
90Nm CMC

CMP ST

Courtois

CMP VDEC
STM

make
XML

HW/SW
GUI

QUBE
QUBE LSI

Jerraya
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CMP QUBE ARM946
VDEC
SLD

TIMA-01 Agenda (01_Agenda-Kyu-TIMA.ppt)

TIMA-02 Techniques of Informatics and Microelectronics for computer Architecture
(02_TIMA PRESENT GENER.ppt)

TIMA-03 The CMP Service(03_cmp_v-courte_aout-05.PPT)

TIMA-03-app.1  “Circuits Multi-Projects® (Multi-Project Circuits)” CMP

TIMA-03-app.2  “CMP Press Release : CMP ships the first CMOS 90nm circuits to
Berkeley and ETH Zurich”, April 2005

TIMA-03-app.3 “ESSDERC-ESSCIRC 2005 : List of the exhibited Circuits”,
September, 12-16 2005 ESSDERC-ESSCIRC

TIMA-04 SoC Research in TIMA The System Level Synthesis Group
(04_SoC_TIMA.ppt)

TIMA-04-app. Prof. Nacer-Eddine Zergainoh, Ph.D. “Concurrent
Hardware-Software Design for Multi-processor system-on-chip”, TIMA
Laboratory Training Course Text Chapter 1 53 , Chapter
2 63 , Chapter 3 154 , Chapter 4-6

TIMA-05 Embedded systems courses (05 _Embedded_systems_courses_lobna.ppt)

TIMA-06 Design Methodology for SoCs Courses (06_SoC_Zergainoh.ppt)
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LETI

LETI Laboratoire d'electronique et de technologie de
I'information Commissariat a I'Energie Atomique
17, rue des Martyrs - F - 38054 Grenoble Cedex 9, France

2006 9 12 15:20 17:00

Herve Fanet(Scientific Cooperation)

David Holden(Strategic Manager)

15:20 Introduction

15:30 Education of System LSI Design Hiroto Yasuura
Engineers in Silicon Sea-Belt Fukuoka

15:50 Minatec & Leti David Holder
Minatec Leti

16:20 (Leti ) Herve Fanet
Leti

Leti(Laboratoire d'electronique et de technologie de I'information)

CEA CEA
15,024
1689 1300
1984 83 Grenoble
Grenoble 3200 ( 2000 115
) 2 1700
Leti
Grenoble (300 )
600 600
Leti

10
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600
2004
1/3

Micron

(LETI-1)

MINATEC(45000
1500

MINATEC

IMEC

IMEC

MINATEC
MINATEC

ST Micron

)

Leti 3 900 CEA
Ph.D.
1/3 180
2004 30 180
300mm 45nm/32nm
Grenoble ST
Freescale
(2700
Leti 1500 1000
1
ST IMEC
IMEC
Leti
IMEC
IMEC intel Samsung

11
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MINATEC

LSl
Semiconductor
Nano Technology

OPC
Reasonable

QUBE

Mass Production

MINATEC

MINATEC

LETI-1 Leti:

2004

30cm
TIMA

Microelectronics

LETI-2 Leti: “MINATECH & Leti”, (01_Leti_Minatec.pdf, PDF

12

LSI
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TUB Technische Universitat Braunschweig // Technical
University of Braunschweig

Hans-Sommer-Stra e 66 D-38106 Braunschweig Germany

IDA Institut Fur Datentechnik und Kommunikations Netze //
Institute of computer and communication network engineering
IbR Institut fur Betriebssysteme und Rechnerverbund // Institute
of Opereation Systems & Computer Network

IfN  Institut fur Nachrichtentechnik // Institute of
Communication Technology

9 14 9:00 17:30

Professor Rolf Ernst(IDA)

Professor Lars Wolf(IbR)

Dipl.-Ing. Simon Schliecker(IDA)

Dipl.-Ing. Dieter Brokelmann(IbR)

Dr.-Ing. Marc Bechler(IbR)

Professor Barbara Jurgens(VP of Education)
Professor Ulrich Reimers(1fN)

Dipl.-Ing. Judita Kruse(IDA)

Lic.Eng. Amicar do Carmo Lucas(IDA)
Dipl.-Ing. Sven Heithecker(IDA)

9:00 Introduction
9:10 Welcome & TU Braunschweig and region Rolf Ernst
9:35 Embedded Systems Design Education at the | Rolf Ernst
TU Braunsweig
TUB

13
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9:50 Computer and Communication Systems Simon Schliecker
Engineering at the TU Braunschweig
TUB/CCSE
11:20 Embedded System research related Lars Wolf
education at IbR
IbR  Wolf
11:30 IbR Dieter Brokelmann
Marc Bechler
IbR  Wolf
11:45 Education and Silicon Sea Belt Project Hiroto Yasuura
Fukuoka
QUBE
Lunch Break
13:15 Meeting with Vice-President Education Barbara Jurgens
Professor B.Jurgens
TUB
13:35 Embedded Systems research related Ulrich Reimers
education at IfN
IfN
14:00 Reimers U.Schiek
14:30 Embedded Systems research related R.Ernst
education at IDA
Ernst
15:00 IDA Amicar do Carmo Lucas
Sven Heithecker
Judita Kruse
Flex Film Project, SpeAC/FLEUR Project, Summer Lake Project,
(SPACE Application) Project
16:00 Closing Discussion Rolf Ernst
Simon Schliecker

14
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TUB

Carl-Fredrich Gauf 1745
14000 3000 1600 10 40 Degree
Program 115 Institute
4 civil engineering, mechanical engineering,
computer engineering(CS), electrical engineering information
technology(EE&IT) 2
Volkswagen R&D Siemens
Transportation Systems Intel R&D
2.1B R&D
TUB-01 3
EE&IT CsS 2 32 250
45 2004 12.5M
Information & Communication Technology TUB
EE&IT CS 12
17 80
23M
(automotive electronics) (industrial electronics)
18 19% (TUB-02 3)
SOC
CCSE Undergraduate Lab
< Partl
® VHDL FPGA
® JAVA
< Part2
()

15
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°
» CCSE Graduate Lab
< Adaptive Computing

e 3 HW/SW
® FPGA CPU
> IbR
< 1)FPGA
/10 R/W
Dieter Brokelmann
< 2)TinyPC
usB
Mack Bechler
> IDA

< Flex Film/FlexWAFE(Flexible Weakly-programmable Advanced Film
Engine) FPGA
Lic.Eng. Amicar do Carmo
Lucas, Dipl-Ing. Sven Heithecker
< SpeAC/FLEUR SoC

Dipl-Ing. Judita Kruse
< Summer Lake Project
<~ Space Application

»  Computer Science Education Program

<~ Computer Science  Diploma, Bachelor, Master 850
< Computer & Communication Engineering  Diploma 150
<~ Business Administration & Computer Science  Diploma 500

» EE&IT Education Program
<~ Electrical Engineering, Engineering Economics, Computer and
Communication Engineering, Media Science, Computational Science in
Engineering 220 /
> 2000 99 19000 2000
38000

16
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»  Computer and Communication System Engineering(CCSE)

<~ Diploma
2
< 99
10%
< VLSI
>
<>
<>
< VLSI
<>
>
< CS
< EE
< CE
<>

4
graduate undergraduate

40 / CCSE

CG
HW
EDA
SW
SW

undergraduate

graduate

150

(telecom)

(communication eng.)

HW

» BeoSAT: Braunschweig Earth Observation Satellite

< 2003
<>
< 2008
» ags
<>
» ERIG
<>
< 2Kkg

2033

TV

10000m

17

SW

TV

non-IT
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EU
Braunschweig
5 CS EE CCSE Computer
and Communication System Engineering
Ph.D.
VLIS EDA
EE
CS
CCSE EE CS
Grenoble
Ernst
Reimers
CCSE 21 COE
Institute 23 60 100
SLRC

18
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IDA IfN Institute
CS EE
QUBE
QUBE
Grenoble

Braunschweig

QUBE
IT
Braunschweig
CCES
QUBE
DATEOQ5
model QUBE

Ernst
SpeAC/FLEUR
SoC

supply chain

19
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TUB-00 Agenda Agenda-TUB.doc
TUB-01 TU Braunschweig and Region
TUB-02 Embedded Systems Design Education at the TU Braunschweig

TUB-03 Computer and Communication Systems Engineering at the TU
Braunschweig

20
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IMEC

IMEC Interuniversity MicroElectronics Center
Kapeldreef 75, B-3001 Leuven, Belgium

9 15  19:30 22:30( )
9 16  09:00 14:00 16:00 17:30

Professor Rudy Lauwereins Vice President

9:00 Introduction
9:15 Silicon Sea Belt Fukuoka Project Hirto Yasuura
CLUSS
FLEETS
9:55 Introduction of IMEC Rudy Lauwereins
IMEC
Lunch Break
14:00~15:40 | KUL 2.5
16:00 Closing Discussion Rudy Lauwereins
IMEC
IMEC
» 1984 Flanders NPO KUL
70 62M IMEC-1
> 1993 400 40M
2004 1300 900 400 Ph.D.
160M 34M
IMEC-1
> 34M 61% 24
11.5% EC IMEC-1

21
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> 900 100
54 23 45 32%
Ph.D. 210 IMEC-1
IMEC-2 4
> 20 Spin-Off Target Coware
IMEC-1
> 2004 1403 Ph.D.
IMEC-1
»  Mission statement
ICT Information & Communication Tech. 3 10
COE
IMEC-1
> 6
4800 2004
3200 300mm 45nm  32nm
IMEC-1
> CEO  Declerck
IMEC Ph.D.
IMEC-1
> SPDT Silicon Process & Device Technology

MCP Microsystems, Component & Packaging
DESICS Design Technology for Integrated Information &

Communication Systems 3 9
IMEC-1
> 2 32nm
22nm IMEC-1
> Intel Samsung
STMicron
IMEC-1

22
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DESISC
> ambient intelligent environment
Nokia
Samsung IMEC-1
14,15,16
> 9
>
> Ph.D. 210
IMEC
Sandwich Students
Ph.D. IMEC
IMEC
IMEC
Ph.D.

> IMEC

2004 18,932 18 8 2004

Frankey Catthol
>
IMEC
>
IMEC
IMEC
NPO

> 1 IMEC

23
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IMEC
>
Ph.D.
IMEC
> 1995 12
Academic Research Center
STARC
Coordinate
IMEC
> KUL
IMEC
62M
>
IMEC
>
62M
34M
24
10

IMEC

IMEC
Ph.D.
STARC Semiconductor

IMEC

STARC
Kernel

KUL

125M
11%

24

IMEC

Technology
IMEC

LSl

70

61%
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IMEC 1400
> 1
IMEC
IMEC
2
32nm-22nm
IMEC
IMEC
> IMEC
200 Lauwereins
110 Ph.D. 70
20 IMEC
EDA
Cadence IMEC
> 4
1.
Ph.D.
IMEC IMEC
35
IMEC Ph.D. Sandwich Student
IEMC 35
6 70
Ph.D. 2-4
IMEC 5-10
10-20 IMEC
2. IMEC

25
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20
3.
80
Intel inside IMEC
inside
4. IMEC
>
QUBE
COE
IMEC-1 Rudy Lauwereins, “IMEC”, pdf (01_IMEC.pdf), 2005.
IMEC-2 “Annual Report 2004, Seeds for Tomorrow’s World”, CD
2004.

26
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KUL Katholieke Universiteit Leuven // Katholic University
Leuven
Kardinaal Mericierlaan 94 B-3001 Heverlee, Belgium

9 16 14:00 15:40

Professor Luc Van Eycken

14:00 Introduction
14:05 KUL Luc Van Eycken
14:30 Education and Silicon Sea Belt Project Fukuoka | Hiroto Yasuura
15:00 Luc Van Eycken
(Telecommunication, Circuit Integration,
Multimedia & Signal processing)

KUL TIMA  Braunschweig Bachelor
Master 2003-2004
Electrical Engineering ICT Information Communication Technology
Informatics Nano-technology, Integrated electronics, Telecommunication,
Information & communication systems Mechanics Automation
Biomedical technology and Mathematical engineering , Energy

Eycken Signal processing / Image processing
Master
60 100 Micro-electronics 50% Nano-tech  Energy
10% (10 )

27
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KUL Nano-tech IMEC
IMEC Eycken

QUBE

KUL-1  “Electrical Engineering — ESAT”,
4
KUL-2 “Education at ESAT”,

28

QUBE
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2005 10 12 10 3 SoC
VLSI SoC
LSl
LSl QUBE
LSI QUBE
LSl QUBE
LSl
10 12 cIC
10 13
10 14 ITRI

29
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CIC

CIC Chip Implementation Center, National Applied Research
Laboratories

7F, No.26, Prosperity Rd.1, Science Park, Hsinchu City 300,
Taiwan, R.O.C.

10 12 16:00 17:30

Jing-Yang Jou(Director General)

Lan-Da Van (Associate Researcher & Deputy Department
Manager)

Chun-Ming Huang (Researcher & Department Manager)

16:00 Welcome & about CIC
17:00
EDA
IP CPU
EDA
LSI Mixed Signal RF MEMS
11.33M USD 95 employee
EDA 1385 professors
CiIC 500
1P 2 CPU 0.13
40~43 180 1 1~3

30
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CIC
7~8000
FPGA LCD
HW/SW
On-chip ICE

System Level Design

31
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VLSI

NTHU National Tsing Hua University
101, Section 2, Kuang-Fu Rd. Hsinchu, Taiwan 30055 R.O.C.

2005 10 13 9:00 18:00

(NTHU National Tsing Hua University)
Professor Youn-Long Lin
Professor Shin-Chieh Chang
Professor Yeh-Ching Chung
Professor Chung-Ta King
Associate Professor Ting-Chi Wang
Associate Professor Ting-Wei Hou
Associate Professor Wai-Kei Mak
Assistant Professor Chun-Yao Wang
Assistant Professor Tai-Yi Huang
(NCTU National Chiao Tung University)
Assistant Professor Shiao-Li Charles Tsao
Assistant Professor Hung-Ming Chen
(NTU National Taiwan University)
Professor Tei-Wei Kuo
Professor Yao-Wen Chang
Professor Sheng-De Wang
Professor Tzi-Dar Chiueh
Professor An-Yeu Andy Wo
Associate Professor Chia-Lin Yang
Assistant Professor Jiun-Lang Huang
(NCKU National Cheng Kung University)
Professor Chung-Ping Young

Associate Professor Ting-Wei Hou

32
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8:55 Welcome & Overview Chung-Ta King
9:00 New Directions of Education of System Hiroto Yasuura
Design for SoC
SoC SoC
Session 1: ESW(Embedded Software) Curriculum
9:25 Execution Summary of 2004/2005 ESW Tai-Yi Huang
Activities
9:40 ESW Curriculum Architecture Shiao-Li Charles Tsao
10:00 Course: Embedded Software for Networked | Yeh-Ching Cheng
SoC Systems
10:15 Embedding Systems Programming Ting-Wei Hou
Session 2: ESW Research
10:35 Agenda Tei-Wei Kuo
10:40 Educating Embedded Software Product Kenji Hisazumi
Line Development at the University
PLSE(Product Line Software Engineering)
11:00 Performance Optimization of Low-Leakage | Koji Inoue
Caches based on Memory Access
/ (Cache Decay + Always Active bit)
11:45 ESW & SOC Researches at NTU Chia-Lin Yang
11:55 Embedded System Software Research at Chung-Ping Young
NCKU
12:05 ESW/SOC Researches at NTHU Yai-Yi Huang

33
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12:10

Embedded Software Research and
Education in NTCU/CS & Embedded
Software for Mobile Devices

Shiao-Li Tsao

(Lunch Break)

Session 3: EDA Curriculum & Design

Education in QUBE Program

14:00 Introduction of EDA Consortium Yao-Wen Chang

14:25 Introduction to NTHU UC Design Wai-Kei Mak
Technology Center

14:50 EDA Research & Development at NCTU Hung-Ming Chen
SoC Research Center

15:10 NTU-EE/-GIEE Electronic Design Jiun-Lang Huang
Automation (EDA) Group Summary

15:30 Research & Education on H/S Co-Design Sheng-De Wang

15:55 Educational Program on System LSI Design | Akira Tsukizoe
for Working Engineers in Silicon Sea Belt
Fukuoka

16:25 A Course Plan of HW/SW Co-design Takanori Hayashida

Session 4: QHR: Student Contest Coverage

17:00

Quality Human Resource (QHR) Office

An-Yeu Andy Wu

17:20

University Embedded Software Design
Contest in Taiwan

An-Yeu Andy Wu

34
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Sessionl ESW(Embedded Software) Curriculum

Execution Summary of 2004/2005 ESW Activities
7 1 ESW
ESW

- Embedded Software Forum

- Student Activities & Promotion

- International Cooperation Programs

- Embedded Software Curriculum

- Industry & Academia Strategic Forum

ESW Curriculum Architecture

16 6 50

(Slide 5)

(Slide 6)

Course: Embedded Software for Networked SoC Systems
SoC

16

(Slide 7-10)

35
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Embedding Systems Programming
C, C++, Java, C#

MP3 Player
MP3Player

Session2: ESW Research

e Kyushu University

e NTU (National Taiwan University)

Prof. Kuo  Prof. Yang Embedded Systems
and Wireless Network Lab, Embedded Computing Lab, SOC Lab, Architecture and
Compiler Technology Lab
» Embedded Systems and Wireless Network (NEWS) Lab VLSI-Cons65 70

15 30
(O] CMP Chip Multi Processing

FPGA Field Programmable Gate Array

» Embedded Computing Lab VLSI-Cons71 73

/

SOC /

¢ NTHU National Tsing Hua University

36
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Prof. Huang VLSI-Cons77 83 Embedded Operating

System Lab
oS oS

¢ NCKU National Cheng Kung University

Prof. Young Home Automation, Networking, and Entertainment Lab
VLSI-Cons85 91 FPGA
RF
(O]
oS

¢ NCTU National Chiao Tung University

Prof. Tsao VLSI-Cons77 83 CSIE CIS
70 CS Computer Science
SoC/Embedded Software, Network, multimedia, Computer Science SoC/ESW
15 2 3

Session3 EDA Curriculum & Design

MOE  VLSI Circuits and Systems Education Program
1st Phase Program (1997-2001)
IC
2nd Phase Program (2002-2005)
IC
3rd Phase Program (2006-2010)

System-On-Chip (SOC) Planning and Advisory Committee (PAC)
|—Advanced Teaching Platform (ATP) Office

|— Electronic Design Automation (EDA) PAC/Consortium

|— Embedded Software (ESW) PAC/Consortium

|— Mixed Signal Design (MSD) PAC/Consortium

37
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|— Prototyping and Layout (P&L) PAC/Consortium
|— System and IP (S&IP) PAC/Consortium
L Quality Human Resource (QHR) Office

EDA Consortium (EDAC)

EDAC Vision
IC
EDA
EDAC Mission
EDA
EDA
EDAC Strategy
EDA
EDAC Action
EDA 8CAD 16
CAD QHR
Faculty
NTHU NCTU NTU
IC Design Technology |SoC Research Center |EE/-GIEE EDA Group
Center
2000 11 3 2004 8
1998 8
19 E.S.Kuh 9 CSs1 EE2 12 1
Csi1 EE7 ECE 6 4 2 5
MS/Ph.D. 250 MS 50 Ph.D. 20

38
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NTHU NCTU

IC Design Technology Center SoC Research Center

IC Design - Special topics in Computer

- Digital IC Design and Lab Aided Design

- Analog IC Analysis and Design - Introduction to VLSI/SoC

- Embedded System Design physical design automation

- Computer Arithmetic - Advanced Algorithm

- Telecommunication IC Design - IP core design and verification
- Advanced Computer Architecture - Interconnect optimization

- Digital Signal Processing Architecture | - VLSI testing and design for
Design testability

- Hardware Description Languages and | - EDA weekly seminar
Synthesis

- Microcomputer System Lab, etc.
Design Automation

- Computer-Aided Design for VLSI
- Silicon Compiler

- Advanced Switching Theory

- VLSI Testing I/11

- Advanced Compiler

- Advanced Digital Design and
Verification

- Semiconductor Memory Testing, etc.

NTHU IC Design Technology Center
NT$15M MOEA NT$46M IC-OC,ITR NT$5M NSC NT$46M
royalty NT$6.4M

NCTU SoC Research Center
Interface compliance verification
Network-on-chip design
On-chip bus encoding and communication arbitration
System-level and functional verification
HW-SW co-simulation
ECO gridless routing

39
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Thermal-aware design methodology

Power delivery network analysis and optimization
Design for manufacturability

Low power and signal integrity driven physical design
IC-package co-design

Physical verification in SoC design flows

Soc testing
NTU EDA Group
NTU/EDA

2001 ICCAD 1 1 1
2002 DAC+ICCAD 4 3 3
2003 DAC+ICCAD 5 5 3
2004 DAC 4 4 2

14 13 9
NTU High Performance Computing Lab. HW/SW

“ Input/Output Devices and Driver Design”
OS Linux and Windows CE

16 12 Lectures and 8 Laboratories 2 3 /Lab
FPGA 10
Lab
NTU High Performance Computing Lab.

System profiling and CPU Frequency/Voltage Scaling based on hardware/software

partitions
DVS Simulator Development

Session 4. OQHR: Student Contest Coverage

Forum Contest

-International Ph.D. Forum on VLSI 2006
Forum
1. VLSI Ph.D.
2. Ph.D.
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Forum
Social Program( )
Ph.D.
IC
10~20 (
Forum
VLSI
IC SoC SiP
IC
4
MOE
VLSI
VLSI

-University Embedded Software Design Contest

2003 MOE

2005 3
1
2)
3)
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1)
2)
OS SoC
3)
4)
1~-4 6
1 DATE DAC CASES
EMSOFT
SoC
SoC/
Run
SW/HW System-Level
HW
KUE 2 KITE
LSl

(Vision) Mission
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(O]
[ ]
/
30 40
[ ]
VDEC
3rd Yao-Wen Chang MOE VLSI Circuits
and Systems Education Program 1997
3rd

Q&A
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dedicated students

QUBE

QUBE
QUBE

NTHU-1  Proceeding of “Visit of Japanese Delegates to the VLSI Consortium”
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ITRI

STC/ITRI SoC Technology Center/Industrial Technology
Research Institute)
Sec.4 Chung Hsing Rd. Chutung, Hsinchu, Taiwan 310, R.O.C.
10 14 9550 12:00
Chein-Wei Jen(General Director)
Yuan-Hua Chu (Director)

9:50 ITRI

10:00 STC/ITRI

10:20 STC/ITRI Chein-Wei Jen

QUBE Hiroto Yasuura
30 7

(MOEA: Ministry of
Economic Affair)
ITRI
TSMC UMC

1973 ITRI 5800

Computer & Communications Research Laboratories (CCL)
Mechanical Industry Research Lab.

Union Chemical Laboratories

Energy & Resources Laboratories

Material Research Laboratories

Opto-Electronics & Systems Lab

Electronics Research and Service

Organization

YV V.V V V V V V V

Center for Measurement Standards
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STC
Jen

» Biomedical Engineering Center
»  Center for Industrial Safety and Health Technology
»  SoC Technology Center(STC)
» Nano Technology Research Center
SoC CCL 2003 CCL
CCL STC
CCL IT

Solution, Software

(
56%(39.4M US$)

18% 26
STC 2003 CCL
EDA
163

Signal

STC

STC
CIC

CIC

Novatech  Sunplus

Service,

Computer, Communication, Consumer Electronics

600
700 )
44 (34.7M US$)
21%

SoC
SoC

33

Mediatech  Realtech

DSP

MAXIM CoWare

46

SoC
88 447
MOEA
CMU MIT
DSP
RF Mixed
230 19
C.W.Jen
20M US$ 60

CIC
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23
STL
1000
QUBE
CIC STL QUBE FLEETS

ITRI-1 Computer and Communications Research Laboratories PPT
ITRI-2 S.T.C.
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2005 10 19 SoC

LSI

Seoul National University, School of Electrical Engineering and
Computer Science

San 56-1, Shillim-dong, Kwanak-ku Seoul 151-744, Korea

10 19 12:00~14:00

Professor Kiyoung Choi

Professor Wonyoung Sun

Professor Yunheung Paek

12:00 Introduction
SNU SoC Kiyoung Choi
Sun Wonyoung Sun
EECS EE (160 ) Cs 70 EE
SoC
» Digital Logic Design and Lab 2 1 3 2
» Programming Methodology 2 3 C JAVA
» Data Structure and Algorithms 2 3
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» Digital systems Design 3 3
» Signals and Systems 3 3
» Introduction to Operating Systems 3 3
» Computer Organization 3 3
» Embedded System Design 3
» Introduction to Digital Signal Processing 3
» Introduction to Compilers 4 3
SoC
» Introduction to VLSI System Design 3
»  VLSI Systems for Signal Processing 3
» Introduction to Computer-Aided-Design 3
»  SoC Design Automation 3
»  VLSI Systems Design 3
»  Topics in System Software 3
» Embedded Systems Software 3
»  Computer Organization and Design 3
»  Topics in Computer and VLSI 3
Sun Signals and Systems ARM
MIDI
Choi Embedded System Design
> oS
ARM Linux
> Wayne Wolf: Computer as Components: Principles of Embedded

Computing System Design, Morgan Kaufmann, 2001
» ARM  Linux

> UML ARM Xtensa
Optimode ARM CPU
oS
MDS tec.
TA
SoC SoC
IT-SOC
Extra
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SoC
QUBE
SNU-1
SNU-2 Embedded System Design
SNU-3:IT-SoC ( IT-Soc.doc
SNU-4: Sun
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2005 9

22

(2005 Workshop on Embedded Systems Education: WESE 2005)

WESEZ2005

2005 Workshop on Embedded Systems Education (WESE 2005)
HYATT Hotels & Resorts, Jersey City, NJ, USA

2006 9 22 9:00 18:00

Jeff Jackson (University of Alabama, USA)
Paul Caspi (Verimag-CNRS, France)

9:15-10:00

Invited Session

“A New Paradigm for Engineering Schools?”
A. L. S. Giovanni-Vincentelli, A Pinto (Univ. of California at Berkeley, USA)

10:00-12:30

Curriculum and Contents

“Demand-Driven Curriculum for Embedded System Software in Korea”
S. Pak(Dongduk Women’s Univ.), E. Rho (Sungkonghoe Univ.),
J. Chang (Sangmyung Univ.), M. H. Kim (Konkuk Univ., Korea)

Specialists

¢

“NEXCESS: Nagoya University Extension Courses for Embedded Software

M. Yamamoto, H. Tomiyama, H. Takada, K. Agusa, K. Mase, N. Kawaguchi,
S. Honda, N. Kaneko (Nagoya Univ., Japan)

“Towards Laying Common Grounds for Embedded System Design Education”
P. Marwedel (Univ. of Dortmund, Germany)

“Experience with an Embedded Systems Software Course”
J. K. Muppala (The Hong Kong Univ. of Science and Technology, China)
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14:00-14:45 | Invited Session

“How Should Embedded Systems be Taught? Experiences and Snapshots from
Swedish Higher Engineering Education”
M. Grimheden and M. Torngren (Royal Institute of Technology, Sweden)

14:45-15:45 | Teaching Experiences

“A Case Study in Efficient Microcontroller Education”
B. Weiss, G. Gridling, M. Proske (Vienna Univ. of Technology, Austria)

“A System for Automatic Testing of Embedded Software in Undergraduate Study
Exercises”
V. Legourski, C. Trédhandl, B. Weiss (Vienna Univ. of Technology, Austria)

16:00-17:30 | Labs and Platforms

“Experiences Teaching an FPGA-based Embedded Systems Class”
S. A. Edwards (Columbia Univ., USA)

“An Evaluation of the VME Architecture for Use in Embedded Systems
Education”
K. G. Ricks, D. J. Jackson, W. A. Stapleton (The Univ. of Alabana, USA)

“Diverse Hardware Platforms in Embedded Systems Lab Courses: A Way to
Teach the Differences”

F. Salewski, D. Wilking, S. Kowalewski (Aachen Univ., Germany )

USA

QUBE

NEXCESS UC Berkeley
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LEGO

n UC Irvine

University of California at Irvine (UC Irvine)
UC Irvine Extension
http://unex.uci.edu/index.asp?
UC Irvine  Prof. Gajski Prof. Yogi Gupta( ucC
Sandiego)
2005

Designing Embedded Software Using Real-time 1 {00120 | Jun 22,05 to

i Irvi 45,
Operating Systems Aug 24, 05 rvine | $545.00
EECS X497.31 9 meetings
Embedded Systems Architecture 1 | 00121 | Jul 07, 05 to _

EECS X497.36 Sep 15, 05 Irvine | $545.00
10 meetings

Embedded Systems Design Using ARM Technology 1 {00122 | Jun 27,05 to Irvine | $545.00

EECS X497.39 Aug 22, 05
8 meetings
Real-Time Embedded Digital Signal Processing 1 | 00123 || Jul 15, 05 to
EECS X498.61 Jul30,05 | Orange | $545.00
4 meetings
2005
C Programming for Embedded Systems 00098 | Sep 17, 05 to
EECS 805 Sep24,05 | 'MVine | $285.00
2 meetings
Embedded Systems Design Using Linux 1 | 00116 || Oct 04, 05 to .
EECS X497.35 Dec 06,05 | 'VINe | $545.00
10 meetings
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Fundamen_tals of Embedded Systems Design and 00114 | Sep 29, 05 to Irvine | $545.00

Programming Dec 08, 05

EECS X497.32 10 meetings

Real-Time Embedded Systems Programming 00115 || Sep 28, 05 to .

EECS X497.34 Dec07,05 | '"Vine | $545.00
10 meetings
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2005 9 10 QUBE
LSI

LSI

QUBE 2004
NEXCESS

QUBE 2006
QUBE
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