10

16

(ON)
/CAD

42

12 7

13 12 17 3

- 374 -




16 11

17 3
17 1 2004 4
17 3
17 3
( )
13 42 1 7
3 7
17 1 28
2004 4
9 BMI
[Bilinear Matrix Inequality] 4
1000
LCD 3cm 30

PC

- 375 -



PC
GRID

100Gbps

LSI

- 376 -



13
16

16
17

- 377 -



25 18 43

83 66 149
6 0 6
114 84 198
17 3
24 1 25
H14
H14

(Asia and South Pacific Design Automation Conference 2004)

H15

14

- 378 -




40

40

-PD)

43

30

42

48

44

- 379 -




41

42

PC

PC

PC

PC

PC

400CPU

- 380 -



2 GridRPC 4 412CPU

9 BMI
4

43.

4.2

PC PC
PC
PC
PC
4.2
PC PC
4.2

4.4
51 PC

4 400CPU

ApGrid

- 381 -



SACSIS2005

52
53
52
PC PC
54
2004 12 10
2005 3
19
4 400CPU
9
BMI 4

1)
[1] Kento Aida, Tomotaka Osumi, "A Case Study in Running a Parallel Branch and Bound

- 382 -



[2]
[3]

[4]

@)
[1]

[2]
[3]
[4]
3)

[1]
[2]
[3]

[4]
[5]
[6]

[7]

Application on the Grid," Proc. IEEE/IPSJ The 2005 Symposium on Applications & the
Internet (SAINT2005), Feb. 2005

2004 pp.73-81, 2004 10
Kento Aida, Wataru Natsume, Yoshiaki Futakata, "'Distributed Computing with Hierarchical
Master-worker Paradigm for Parallel Branch and Bound Algorithm," Proc. 3rd IEEE/ACM
International Symposium on Cluster Computing and the Grid (CCGrid 2003), pp.156-163,
May. 2003
Kento Aida, Yoshiaki Futakata, Shinji Hara, "High-performance Parallel and Distributed
Computing for the BMI Eigenvalue Problem,” Proc. 16th IEEE International Parallel and
Distributed Processing Symposium (IPDPS 2002), Apr. 2002

SV
3-S18-1 2005 3
, N "7
3-S18-6 2005 3
"PC |
34 2004 12
2003 /2003 12

2004-HPC-99, pp.139-144, 2004 7

" 2004-HPC-99, pp.31-36, 2004 7

HPCS2004 , pp.75-76, 2004 1
, , , ,"PC
2003-HPC-95, pp.125-130, 2003 8
| ) o BMI Grid
2002-HPC-91, pp.73-78, 2002 8
, , "Grid
JSPP2002, pp.163-164, 2002 5
Kento Aida, Mitsuhiro Fukuda, Masakazu Kojima, Shinji Hara, Katsuki Fujisawa, Yoshiaki
Futakata, " High Performance Grid Computing for Optimization Problems,” New Trends in
Optimization and Computational Algorithms, pp.83-84, Dec. 2001

- 383 -



Generated Hologram: CGH CGH

1990

20
10,000 1,000x 1,000 1
10,000x 1,000x 1,000 10,000,000,000 100
Pentium4 3.2GHz CPU PC
30 1
30 1,000
10,000 1,000x 1,000
3cmx 3cmx 3cm 3°

- 384 -

15

Computer

CGH



IN—JE25—

EMEcD fAHLLX
w -
[ |
g B
o Y | |
T
= E R [P0 G — BER
Er—il
LED
1y m 1
01 1y m 40°
AOM
LCD AOM
LCD
LCD
LCD LCD LCD
10p m LCD 36p m LCD
3
LED
1 [2]
LCD LED
2 PC PC
LCD LED
LED RGB LED

(3116]

- 385 -



DA IL—LET I H—22xAET I

HS—EET I BEET L WM kEET L

LCD 10p m

LCD

FPGA Field Programmable Gate Array
FPGA 1990
FPGA

[1]
10 1

- 386 -



3 HORN-5 HOlographic ReconstructioN

FPGA XC2VP70 700 PCl Peripheral
Component Interconnect 4 PC PCI
1,408
166MHz

1

10,000 1,408x 1,050
1
LCD 1,408
x 1,050
PCI 1 PC
4
Intel C++ 8.0 3
1 24.7
Visual C++ 6.0 1630 0.0152
:ggt'“m“ 3.2GHz Visual C++ 6.0 60.0 0412
0S: Windows XP Assembler 35.7 0.692
Intel C++ 8.0 247 1

1 1,408 0.0679 364
FPGA 2 2,816 0.0365 677
XC2VP70x 4 3 4,224 00271 911
166MHz

4 5,632 0.0232 1065

1
10,000 1408x 1050
1 1 360
4 1,000
1 0.0232 43
30
[71081[¢]

- 387 -



PC ym
10cmx 10cm

100 LCDy
AL

AE1) ~,;ﬁ§

Wik a s E
HHF AT

\ ¢

1

mE
™ Fud

L {::
™ Fud

10,000 10KByte

5 LCD FPGA 5]

3cm

1) (2)

- 388 -



LCD LED

LCD

A W N

“Optics Letters ” *“Optics Express

LCD 3cm

LCD LED

1. Tomoyoshi Shimobaba, Sinsuke Hishinuma and Tomoyoshi Ito, “Special-Purpose Computer for
Holography HORN-4 with recurrence algorithm™, Computer Physics Communications,
Vol.148, pp.160-170 (2002)

2. Tomoyoshi Ito, Tomoyoshi Shimobaba, Hirokazu Godo and Masahiko Horiuchi, “Holographic
reconstruction with a 10-py m pixel-pitch reflective liquid-crystal display by use of a
light-emitting diode reference light”, Optics Letters, Vol.27, No.16, pp.1406-1408 2002

3. , “RGB LED LCD

, Vol.1, pp.181-182 (2002)

4. Tomoyoshi Shimobaba and Tomoyoshi Ito, “A Color Holographic Reconstruction System by
Time Division Multiplexing with Reference Lights of Laser”, Optical Review, Vol.10, No.5,
pp-339-341 (2003)

5. Tomoyoshi Ito and Tomoyoshi Shimobaba, “One-unit system for electroholography by use of a
special-purpose computational chip with a high-resolution liquid-crystal display toward a
three-dimensional television”, Optics Express, Vol.12, No.9, pp.1788-1793 (2004)

6. Tomoyoshi Ito and Koji Okano, “Color electroholography by three colored reference lights
simultaneously incident upon one hologram panel”, Optics Express, Vol.12, No.18,
pp.4320-4325 (2004)

- 389 -



©

=

N

HORN-5", , Vol.3, pp.219-220 (2004)
;- FPGA , Vol.57, No.5,
pp.615-620 (2004)

. Tomoyoshi Ito, Nobuyuki Masuda, Kotaro Yoshimura, Atsushi Shiraki, Tomoyoshi Shimobaba

and Takashige Sugie, “A special-purpose computer HORN-5 for a real-time
electroholography”, Optics Express, Vol.13, No.6, pp.1923-1932 (2005)

, Vol.13, No.5, pp.8-13 (2002)

Vol.31, No.5, pp.429-434 (2002)

,“ , Vol.47, No.7,
pp.24-28 (2002)

- . Vol.14, No.12, pp.41-44
(2003)

e , Vol.36, pp.20-21
(2004)

“ ” 2004 11 CQ
, pp.43-103 (2004)

. Tomoyoshi Shimobaba, Kazuhiro Godo, Sinsuke Hishinuma, Masahiko Horiuchi and Tomoyoshi

Ito, “A prototype of 3D-TV with a special-purpose computer for holography, HORN-4", The
6th World Multiconference on System, Cybernetics and Informatics (SCI2002), July 14-18,
2002, Orlando, Florida, USA, Proc. Vol.XIll, pp.31-35 (2002)

. Tomoyoshi Shimobaba, Kazuhiro Godo, Sinsuke Hishinuma, Masahiko Horiuchi, and Tomoyoshi

Ito, “A Real-Time Three Dimensional Animation System by Electro Holography with a
Special-Purpose Chip for Holography and a High Minute Reflective LCD”, Asia Display / The
10th International Display Workshop (IDW?03), December 3-5, Fukuoka, Japan, Proc. 3Dp-8,
pp. 1457-1460 (2003)

Tomoyoshi  Shimobaba, Atsushi Shiraki, Nobuyuki Masuda and Tomoyoshi Ito,
*“Electroholography Unit for Three-Dimensional Display Using Special-Purpose Chip and
High Minute LCD Panel”, The 3rd International Conference on Experimental Mechanics
(ICEM2004), November 29 - December 1, Singapore, CD-ROM Proc. A03-2 (2004)

, 2002 1 16

, 2002 S5 16
, 2002 6 12

-390 -



, 2008 1 15

-391 -



(Framework of Install-time, Before Execute-time, and Run-time
optimization layers)

-392 -



(G-FIBER)

(M-FIBER) S-FIBER)

FIBER
FIBER

FIBER
FIBER -

ABCLibScript ~ S-FIBER P-FIBER

- 393 -



HITACHI SR8000 Fujitsu VPP800 NEC SX-5

ABCLib DRSSED
ABCLib (Automatically Blocking-and-Communication adjustment Library)

-394 -



® ABCLibScript ABCLibCodeGen

ABCLibScript
Fortran90
) VizABCLIib
ABCLibCodeGen
® FIBER
) ABCLibScript
® VizABCLib
° ABCLIb
>
>
>
> AutoTuned-RB
>
) ABCLIb
>
>
) ABCLIb

- 395 -



ABCLibScript

ABCLibScript

GRID

- 396 -



14 2002

2004 12 3 ISBN4-905849-18-7 163

Takahiro Katagiri Springer LNCS 2565, Selected Papers and Invited Talks of High
Performance Computing for Computational Science VECPAR 2002, pp.302--314 (2003):
"Performance Evaluation of Parallel Gram-Schmidt Re-Orthogonalization Methods"

Takahiro Katagiri, Kenji Kise, Hiroki Honda, and Toshitsugu Yuba, Springer LNCS 2858,
pp.146--159, The Fifth International Symposium on High Performance Computing (ISHPC-V),
Tokyo Fashion Town Building, Tokyo International Trade Center (Odaiba, Tokyo, JAPAN),
October 20-22, 2003: "FIBER: A General Framework for Auto-Tuning Software"

Vol.45, No. SIG 6 (ACS 6) pp.75--85 (2004) Gram-Schmidt

Takahiro Katagiri, Kenji Kise, Hiroki Honda, and Toshitugu Yuba, Proceedings of ACM
Computing Frontiers 04, pp.12--25, Island of Ischia, Italy, 14--16 April 2004 : "'Effect of
Auto-tuning with User's Knowledge for Numerical Software"

Symposium on Advanced Computing Systems and Infrastructures (SACSIS)

pp.43--52: ABCLIibScript
2005
2005 1 18 10
AutoTuned-RB: BLAS

SWoPP'2002( 7/ /

2002 8 21 ( )23 (), 2002-HPC-91, pp.43--48
94

HPC 15 6 13 13:00-16:45

2003-HPC-94, pp. 1--6  FIBER
SWoPP'2004(  / /

2004 7 30 ( )--8 ()
2004-EVA-10 pp.19--24

pp.214—215
Takahiro Katagiri, Kenji Kise, Hiroki Honda, Toshitsugu Yuba, Eleventh SIAM Conference on

- 397 -



o ok~ w

o ~N

Parallel Processing for Scientific Computing (PP04), Hyatt at Fisherman's Wharf, San
Francisco, CA, USA, Thursday, February 26, 2004, Organized Session of "MS37 Portable
Parallel Numerical Libraries for Various Types of Architectures™ :"Towards Performance
Portability Framework for Numerical Libraries"

Takahiro Katagiri, Kenji Kise, Hiroki Honda, Toshitsugu Yuba, Eleventh SIAM Conference on
Parallel Processing for Scientific Computing (PP04), Hyatt at Fisherman's Wharf, San
Francisco, CA, USA, Thursday, February 26, 2004, Poster Session: "FIBER. Generalized
Framework for Numerical Software"

pp.97--102 RAO-SS: Autopilot

2003-022792 15 1 30

2004-234393 16 8 19

2003-092592 15 3 28

15 5 27

15 10 31

ABCLib DRSSED
(Fortran90  MPI-1 30,000 )(2004)
. ABCLibScript
ABCLibCodeGen Fortran90 C++ 10,000  (2004)

VizABCLib (2004)
ABCLib DRSSED ver.1.00 48 (2004 10 )
ABCLibScript ver.1.00 41 (2004 10 )
ABCLIib Project
http://www.abc-lib.org/online/abclib.ntm (2004 10 )
ABCLib DRSSED Manual version1.00 53 (2004 12 ) )
ABCLibScript User”s Guide version1.00 47 (2004 12 )

- 398 -



S\

3V

- 399 -

10

100



41

CMOS
CMOS

ABC-MOS Drowsy

slow way

fast way

[11 1T the slow way
is selected,

[—{i2] The lines are exchnged

with each other.

select signel g

¥

¥

from 1ag comparisan

NUSA-1 NUSA-2

W

||:| MUSA-1 @ NUSA-2 [ Gated-Vdd [ ABC-MOS B Drowsy

Gated-Vdd

Tt
BN
[Eie
A0t
20
(e
Cal g & & & o & & & &
o S’? s L e (\{:',, q.\-:_j.a- {\&x _Q_.-b- qﬁ-
L o - Q;‘:'@'
= - iy B HE L SET TR O

- 400 -




42

nsinucion Cache ’E._-rd
: e
Iﬁ'n1-\.—|.-|:::-l:||:.| Fla
RUU .
50%

15%

[@baseline Mno mem Oreuse Otrivial W subword Areuse+subword

100%

80% .

G0% 1

40% 1

20%

0%

A
P
.;f.‘r

% 7o AT LTI A
4.3

- 401 -



44

O num_width_3 Bl num_width_4 [ num_width_5

25%

20% —l

15%

10% N

5% M

u“ L 1 1 I 1 . 1 1 1 I 1 1 1

pom=de poem-en epic-de epic—en gl2l-de g721-en ghost gsm—de gsm—en average
3
40%
10

- 402 -




H15

Toshinori Sato, “Exploiting Trivial Computation in Dependable Processors,” 20th
International Conference on Computers and Their Applications (CATA), March 2005 (in
press).

[13
1 )

67 , March 2005.
Takamasa Tokunaga, Toshinori Sato, “Profiling with Helper Threads,” International
Conference on Parallel and Distributed Computing and Networks (PDCN), February 2005.
CPSY2004-60, pp.73-76, December 2004.
Toshinori Sato, “Exploiting Sub-word Parallelism for Dependable Processors,” WSEAS
Transactions on Information Science and Applications, issue 6, vol.1, pp.1051-1056,
December 2004.
Toshinori Sato, “Exploiting Sub-word Parallelism for Dependable Processors,” 5%
International Conference on Automation & Information (ICAl), CD-ROM, November 2004.
Seiichiro Fuijii, Toshinori Sato, “Non-Uniform Set Associative Caches for Power-Aware
Embedded Processors,” International Conference on Embedded and Ubiquitous Computing
(EUC), pp.217-226, August 2004.
Akihito Sakanaka, Seiichirou Fujii, Toshinori Sato, “A Leakage-Energy-Reduction
Technique for Highly-Associative Caches in Embedded Systems,” ACM SIGARCH
Computer Architecture News, vol.32, issue 3, pp.50-54, June 2004.

173 7
’ 1 i ’

(SACSIS), pp.123-124, May 2004.
Masaharu Goto, Toshinori Sato, “Leakage Energy Reduction in Register Renaming,” 1%
International Workshop on Embedded Computing Systems (EC) held in conjunction with 24th
International Conference on Distributed Computing Systems (ICDCS), pp.890-895, March
2004.
Hidenori Sato, Toshinori Sato, “A Static and Dynamic Energy Reduction Technique for
[-Cache and BTB in Embedded Processors,” Asia and South Pacific Design Automation
Conference (ASP-DAC), pp.831-834, January 2004.
Toshinori Sato, Daisuke Morishita, “A Field-Customizable and Runtime-Adaptable
Microarchitecture,” 2nd International Conference on Field-Programmable Technology
(FPT), pp.328-331, December 2003.

113 E2]
1 ) ’

7 LSI , pp.315-318, November 2003.
Akihito Sakanaka, Toshinori Sato, “A Leakage-Energy-Reduction Technique for
High-Associativity Caches in Embedded Systems,” Workshop on Memory Access
Decoupled Architectures and Related Issues (MEDEA) held in conjunction with 12t

- 403 -



International Conference on Parallel Architectures and Compilation Techniques (PACT),
pp.51-56, September 2003.

R , pp.104, September
2003.
o1 , pp.105, September
2003.
R & , pp.7-13, September
2003.
Akihito Sakanaka, Toshinori Sato, “Reducing Static Energy of Cache Memories via

Prediction-Table-less Way Prediction,” 13th International Workshop on Power And Timing
Modeling, Optimization and Simulation (PATMOS), pp.530-539, September 2003.

Takenori Koushiro, Toshinori Sato, “An Energy-Efficient Speculative Chip-Multiprocessor
Utilizing Trace-level Value Prediction,” 1st Value-Prediction Workshop (VPW1) held in
conjunction with 30th International Symposium on Computer Architecture (ISCA), pp.79-85,
June 2003.

Toshinori Sato, “Do Embedded Processors Benefit from Adaptability ?,“ 6th International
Workshop on Innovative Architecture for Future Generation High-Performance Processors
and Systems (IWIA), January 2003.

- 404 -



CG

D
(Rendering)

GPU

2003

CG (Modeling)

CG

GPU
Cg(C for Graphics) GPU
CG

- 405 -



Spectral Rendering

CG

Image Based Modeling

Ccv

B to B

CG R GB

CG

(Image Based Rendering)

- 406 -



Profile

1

2

3

SRGB

- 407 -

ICC



Ferwerda

(©

Ferwerda

n= 0.027As +0.005

w

As,n

FoiA AOHEE | (edm2)

- LB

. .. l.l |||||

' -89

108 Tl § e g ) ki ‘FE

Y- = - & A ?

o 2

&5

R

=) "I‘

e

(a) PSR by WEEN o) W

- 408 -



DFEYF S

ilﬂ~
i

T

- 409 -



Koichi Takase, Norimichi Tsumura, Toshiya Nakaguchi and Yoichi Miyake, Fast Estimation
Algorithm for Calculation of Reflectance Map based on Wiener Estimation Technique,
OPTICAL REVIEW Vol.12, No.1 pp.20-24(2005).

, Vol.58. N0.9, pp.1324-1329(2004).
Norimichi Tsumura, Nobutoshi Ojima, Kayoko Sato, Mitsuhiro Shiraishi, Hideto Shimizu,
Hirohide Nabeshima, Syuuichi Akazaki, Kimihiko Hori, Yoichi Miyake, Image-based skin
color and texture analysis/synthesis by extracting hemoglobin and melanin information in
the skin, acm Transactions on Graphics, Vol. 22, No. 3.pp. 770-779(2003). (Proceedings of
ACM SIGGRAPH 2003)

1. Takashi Sugaya, Koichi Takase, Toshiya Nakaguchi, Norimichi Tsumura, Yoichi Miyake, Chiba
University Hideto Motomura, Super Resolution Based on Texton Substitution, ACM

- 410 -



SSIGGRAPH 2004 Poster (2004.8.10,11, LA)

2. Norimichi Tsumura, Nobutoshi Ojima, Toshiya Nakaguchi, Yoichi Miyake, "Empirical model of
skin diffuse reflectance for skin color analysis,” 2004 ICO International Conference Optics
& Photonics in Technology Frontier, pp.117-118, Chiba, Japan, July, 2004,

3. Koichi Takase, Norimichi Tsumura, Toshiya Nakaguchi, Yoichi Miyake, "Rapid BRDF
estimation method from measured radiances based on Wiener estimation technique,”
2004 ICO International Conference Optics pp.315-316, Chiba, Japan, July, 2004

4. Norimichi Tsumura, Minh Nguyet Dang, and Yoichi Miyake, Estimating the Directions to Light
Sources Using Images of Eye for Reconstructing 3D Human Face, IS&T/SID's 11th Color
Imaging Conference, Color Science, Systems and Appl. , 77-81(2003).

5. Toru Ishii, Norimichi Tsumura, Masami Shishikura, Yoichi Miyake, Reproducing 3D Prints on
Monitor by Relative-Glossiness Matching Technique, IS&T/SID's 11th Color Imaging
Conference, Color Science, Systems and Appl. , 23-29(2003).

6. Norimichi Tsumura, Nobutoshi Ojima, Kayoko Sato, Mitsuhiro Shiraishi, Hideto Shimizu,
Hirohide Nabeshima, Syuuichi Akazaki, Kimihiko Hori, Yoichi Miyake, Image-based skin
color and texture analysis/synthesis by extracting hemoglobin and melanin information in
the skin, acm Transactions on Graphics, Vol. 22, No. 3.pp. 770-779(2003). (Proceedings of
ACM SIGGRAPH 2003)

7. K. Cherdhirunkorn, N. Tsumura and Y. Miyake, Spectral Based Color Reproduction
Compatible with sSRGB System under Mixed lllumination Conditions for E-Commerce,
Proc. IS&T PICS Conference, 264-269(2003,Rochester).

8. M. Okuyama, N. Yokoyama, D. Nakao, N. Tsumura and Y. Miyake, Accurate Mapping
Pigmentations in Human Skin by Spatio-Temporal Moduklation of Light Source in the
Multi-spectral Imaging, Proc. IS&T PICS Conference, 272-277(2003,Rochester).

9. T.lkeda, N.Tsumura and Y.Miyake, Device Independent Gloss Reproduction Model for
E-Commerce: Estimation of Radiance on Display, Proc. IS&T PICS Conference,
425-428(2003,Rochester).

10. T. Fujimaki, K. Ishii, N. Tsumura and Y. Myake, Proposals of Standard Spectral Image and
Its Application to Designing of CCD camera, Proc. IS&T PICS Conference,
496-499(2003,Rochester).

11. N. Qjima, N. Tsumura, H. Shimizu, H. Nabeshima, S. Akazaki, K. Hori and Y. Miyake,
Measurement of Skin Chromophores by Independent Component Analysis and the
Application to Cosmetics, Proc. IS&T PICS Conference, 571-574(2003,Rochester).

12. N. Tsumura, K. Cherdhirunkorn, T. lkeda, D. Nakao and Y. Miyake, Spectral Based Color
Reproduction for E-commerce with High Compatibility,IS&T/SID's 10th Color Imaging
Conference, Color Science, Systems and Appl. , 246-249(2002).

2004 072620 04/3/15
2. , 2003 080137
03/3/24
3. ,

2003 080138 03/3/24

- 411 -



4. 2002 312057
02/10/28
5. ,

2002 079328 02/3/20

Norimichi Tsumura, Appearance reproduction and multi-spectral imaging, 10th Congress of
the International Colour Association, AIC Colour 05 (2005.5.10)

2. (2004.5.27,
12-13
3 IT
2004 IT p.34

(2004.3.9)

4.
24 212-213(

2004.1.29).

5, oCT
pp.27-34(2003.12.22
A/B )
6. ,
, 19  NICOGRAPH pp.1-9(2003.11.21,
).

7. ,

Visual Computing
pp.117-120(2003)

PRMU2003-5, MI2003-5, pp.25-30(2003).

23-32(2002

- 412 -



100Gbps

1Thbps( 1 =1
0.3mm

20

( VLSI 90nm
850nm  15um 10 )

(summation) (broadcast)

- 413 -

(RAM)



1

5.

No oA~ W

100Gbps

M. Naruse, F. Kubota, H. Mitsu, I. Iwasa, S. Tatsuura, Y. Sato, M. Tian, and M. Furuki:
High-bandwidth measurement of femtosecond optical pulse timing based on two-dimensional
transmission gating and parallel processing, Optics Express, Vol. 13, No. 3, pp. 860-866, Feb.
2005

M. Naruse, T. Miyazaki, F. Kubota, T. Kawazoe, K. Kobayashi, S. Sangu, M. Ohtsu: Nanometric
summation architecture using optical near-field interaction between quantum dots, Optics
Letters, Vol. 30, No. 2, pp. 201-203, Jan. 2005

M. Furuki, I. lwasa, S. Tatsuura, Y. Sato, M. Tian, T. Matsubara, H. Mitsu, M. Naruse, and F.
Kubota: Ultrafast time-serial to space-parallel converter using organic dye films, IEICE
Transaction on Electronics, Vol. E87-C, No. 7, pp. 1161-1165, 2004

M. Naruse, H. Mitsu, M. Furuki, |. lwasa, Y. Sato, S. Tatsuura, M. Tian and F. Kubota: Terabit
all-optical logic based on ultrafast two-dimensional transmission gating, Optics Letters, Vol.
29, No. 6, pp. 608-610, 2004

A. Cassinelli, M. Naruse and M. Ishikawa: Multistage Network with Globally-Controlled
Switching Stages and its implementation using Optical Multi-interconnection Modules,
IEEE/OSA Journal of Lightwave Technology, Vol. 22, No. 2, pp. 315-328, 2004

M. Naruse, H. Mitsu, M. Furuki, I. Iwasa, Y. Sato, S. Tatsuura and M. Tian: Femtosecond timing
measurement and control using ultrafast organic thin films, Applied Physics Letters, Vol. 83,
No. 23, pp. 4869-4871, 2003 ( Virtual Journal of
Ultrafast Science, December 2003, Vol. 2, Iss. 12, Ultrafast Mmethods and Measurement
Techniques, http://ojps.aip.org/dbt/dbt.jsp?KEY=VIRT05&Volume=2&Issue=12)

- 414 -



: 20 : J. W. Goodman, F. J. Leonberger, S.-Y.
Kung and R. A. Athale: Optical Interconnections for VLSI Systems, , Vol. 45, No. 5, p.
536, 2004

M. Naruse: Linking Ultra High-Speed and High-Density Emerging Photonic Devices to
Computational Systems, 2005 IEEE Workshop on Interconnections within High Speed Digital
Systems (Santa Fe, 2005. 5. 9), May, 2005 (invited) (to appear)

M. Naruse: Possibility of ultrahigh-density optical nodes using nanophotonics, The 4th
US-Japan Joint Symposium on Nanophotonics(Tokyo, 2004.10.25)

M. Naruse: Architectural approach to nanophotonics for communication and information
processing applications, The 4th US-Japan Joint Symposium on Nanophotonics (Tokyo,
2004.10.26)
2004 ( 2004.3.22), SC-1-3/ , pp. S-29-30

: . (
2004. 11. 2)

M. Naruse, F. Kubota, T. Kawazoe, S. Sangu, K. Kobayashi, M. Ohtsu: Optical Interconnects
using Optical Far- and Near-field Interactions for High-density Data Broadcasting,
Conference on Lasers and Electro-Optics/Quantum Electronics and Laser Science
Conference (CLEO/QELS 2005)(Baltimore, 2005. 5. 25), May 2005, to appear

M. Naruse, F. Kubota, H. Mitsu, M. Furuki, I. lwasa, S. Tatsuura, Y/ Sato, M/ Tian, T. Matsubara,
Skew Reduction Based on Two-dimensional Transmission Gating Using Molecular Dye Film
Operated at 1.55 m, Conference on Lasers and Electro-Optics/Quantum Electronics and
Laser Science Conference (CLEO/QELS 2005)(Baltimore, 2005. 5. 26), May 2005, to appear
M. Naruse, T. Miyazaki, F. Kubota, H. Yoshida, H. Ishikawa: Ultrafast all-optical NOR gate
based on intersubband and interband modulation operating at communication wavelengths,
Optical Fiber Communication Conference and Exposition (OFC 2005) (Anaheim, 2005. 3. 11),
FE3, Mar. 2005

M. Naruse, T. Kawazoe, S. Sangu, K. Kobayashi, T. Miyazaki, F. Kubota, and M. Ohtsu:
Nanometric summation architecture using optical near-field coupling between quantum dots,
30th European Conference on Optical communication (ECOC 2004) (Stockholm, 2004. 9. 7),
Tu3.4.5, pp. 202-203, September 2004

A. Goulet, A. Cassinelli, M. Naruse, F. Kubota, M. Ishikawa: A load-balanced optical packet
switch architecture with an O(1) scheduling complexity, 9th OptoElectronics and
Communications Conference/3rd International Conference on Optical Internet (OECC/COIN
2004) (Yokohama, 2004. 7. 15), post-deadline paper PD1-1, July 2004

M. Naruse, T. Miyazaki, F. Kubota, S. Sangu, K. Kobayashi, T. Kawazoe, and M. Ohtsu:
Nanoscale matching architecture using optical near-field coupling, 2004 ICO International
Conference (Chiba, 2004. 7. 13), 13D2-20, pp. 169-170, July 2004

M. Naruse, H. Mitsu, M. Furuki, I. lwasa, Y. Sato, S. Tatsuura, M. Tian, F. Kubota: Terabit
all-optical logic using ultrafast two-dimensional optical switch, Conference on Lasers and

- 415 -



10.

11.

12.

13.

14.

15.

16.

Electro-Optics and International Quantum Electronics Conference (CLEO/IQEC) (San
Fransisco, 2004. 5. 21), CFJ5, May 2004

M. Naruse, F. Kubota, H. Mitsu, M. Furuki, I. Ilwasa, Y. Sato, S. Tatsuura, and M. Tian:
Femtosecond pulse timing measurement using an ultrafast organic molecular film and a
computational sensor array, Optical Fiber Communication Conference and Exposition (OFC
2004) (Los Angels, 2004. 2. 27), FF6, Feb. 2004

A. Cassinelli, M. Naruse and M. Ishikawa: Stage-Distributed Time-Division Permutation
Routing in a Multistage Optically Interconnected Switching Fabric, 29th European Conference
on Optical Communication (ECOC 2003) (Rimini 2003.9.24), Vol. 3, We 4.P.137, pp. 830-831,
September 2003

H. Mitsu, M. Naruse, M. Furuki, |. Ilwasa, Y. Sato, S. Tasuura, M. Tian and F. Kubota:
Femtosecond Timing Measurement Using a Two-Dimensional Optical Switch, The 10th
International Workshop on Femtosecond Technology (FST 2003)(Chiba, 2003. 7. 17), TP-25, p.
174, July 2003

M. Naruse, H. Mitsu, M. Furuki, I. lwasa, Y. Sato, S. Tasuura, M. Tian and F. Kubota: Jitter and
Skew Reduction Using Ultrafast Two-Dimensional Optical Switch, The 10th International
Workshop on Femtosecond Technology (FST 2003)(Chiba, 2003. 7. 17), TA-7, p. 58, July 2003
M. Naruse, H. Mitsu, M. Furuki, I. lwasa, Y. Sato, S. Tasuura, M. Tian and F. Kubota: Jitter and
Skew Reduction Using an Ultra-fast Two-Dimensional Organic Optical Switch, Conference on
Lasers and Electro-Optics/Quantum Electronics and Laser Science Conference
(CLEO/QELS 2003)(Baltimore, 2003. 6. 3), JTuD3, June 2003

M. Naruse, A. Cassineli, M. Ishikawa: Two-dimensional fiber array with integrated topology for
short-distance optical interconnections, 2002 IEEE LEOS Annual Meeting(Glasgow,
2002.11.14)/Conference Proceedings, pp.722-723, 2002

M. Naruse, Y. Ide, T. lino, and F. Kubota: Parallel VCSEL microscope: optimal design and
instrumentation, International Conference on Optics-photonics Design & Fabrication
2002(Tokyo, 2002.11.1)/Conference Proceedings, PD06

M. Naruse, A. Cassineli, M. Ishikawa: Real-Time Alignment Using Mechanical Dynamics of
Optical Interconnection Systems, OSA Annual Meeting & Exhibit 2002 (Orlando,
2002.10.1)/Conference Program, p.77

A. Cassinelli, M. Naruse, and M. Ishikawa: Quad-tree Image Compression using reconfigurable
free-space optical interconnections and pipelined parallel processors, Proceedings of 2002
International Topical Meeting on Optics in Computing (Taipei, Taiwan, 2002.4.8) pp. 23-25,
2002

, : , 2005
( 2005.3.30)/ p. 120
NOR , 2005 ( 2005.3.21)/ B-10-108
A. Cassinelli, A. Goulet, M. Naruse, F. Kubota, and M. Ishikawa: Load-balanced optical packet
switching using two-stage time-slot interchangers, (
2004. 9. 23), BS-10-5, 2004
NOT , 65 ( 2004.9.2)/ p. 922

1 1 ’ ’ ’ ’ ’ '

- 416 -



10.

11.

12.

13.

14.

15.

., 65 ( 2004.9.1)/ p. 1044

' 1 ' ' ' 1

- , 2004

( 2004.3.31)/ p. 1317
) ) ; D/A
, 2004 ( 2004.3.30)/ p. 1311
VLSI , 2004
( 2004.3.29)/ p. 1200
A. Cassinelli, , A. Goulet, . Arbitration-Free Time-Division Permutation
Switching Suitable for All-Optical Implementation, (

), NS2003-201, PN2003-29), pp.
23-27, December 2003.

' ' ' ' ' 1 1

2003.3.27)/ p. 1257

A. Cassinelli, M. Naruse, M. Ishikawa, F. Kubota: Reconfigurable optical interconnections using
multi-permutation-integrated fiber modules, 50

2003.3.27)/ p. 1256

, 2003 (
2003.3.19)/ p. 532

A. Cassinelli, M. Naruse, M. Ishikawa, and F. Kubota: A modular, guided-wave approach to
plane-to-plane optical interconnects for multistage interconnection networks, Optics Japan

2002( 2002.11.3)/ , pp. 124-125
, 49 2002.3.30 / , p.1193
A. Cassinelli, M. Naruse, and M. Ishikawa: Elemental optical fiber-based blocks for building
modular computing parallel architectures, 49
2002.3.27 / , p-1204

- 417 -



LSI

L 15 BT h ET E T P T

LSI
CPU
LSI
LSl
LSI
LSI
(1 )
(2 )
LSl
LSl
XX XXX Y|
XXX XX XXX |
XX XXX XX | &
! IMgrm  13rm Mo Them 30om Xem
Technology
1
2
4
P 41 )
o 42 )
PY 42 )
) 43 )
41
3
Sio2 tand 0.0006 1THz

- 418 -



=

Mo S

EE

urr-li:—lhr-l

s s’

Ham— Jum HEE
ML #+= 0 W !‘_.-_l:.! | osss

BN i i il T sl pnal D Aum
1D I eE# smE sas B sus
o T
W sl line k-13
B CHD N phi=2 Je8 Ol
5
)

- 419 -

10mm

8 10mm, 80Gbps

80Gbps
10mm, Gbps



( 10)

42

45nm

f24um
0.2em &:34u

Mi0 (@ (B] @ eee "m:un-
| S Sum

L — T —

relakre dislscinic constan! k=72
meial s istiviey = .78 Ohm'm

14 15

11,12, 13 10mm

14, 15

- 420 -



10

19

(160Gbps)

[Py Sengla-Bred  Mapssier

19

16 4Gbps
5 20Gbps,
40Gbps 17
700ps
1/10
18
1/4, 1/2
13

160Gbps

1
1 g 3
i = Y g.f:'
F;ﬁ 0x § - L L
§an ’_‘ =1 1/10 1/10 F oo r 1/4 i=
: IE o [ 1 IT — 1 .ﬁ: l | jJI:

Colbssdl g Fral  Fijesile Drtwmmad  SrgeEnd  Repass Crtgriy Drgiefrd Tapase

16 17 18

60mV( 0.5V)
10GHz
20-22
23-25
26
35nm 35nm 8mm
50nm ITRS1999
0.4V

4mm 4mm

- 421 -

27



T — a1k a . a . A e —— .. |
LU O B o b L= L e U o UL ] LL] Fal) an Hl o] 1o d 0 B 5 3 3% M OB & 45 S
Tire [jpa) Tire [pa) Tama [jges]

20 21 22

Vinhage{V]
.
|51

] aat
" a0 H 3 . i ni
T - i1 =l Al 5] i e g
& Timefps] L e it
i A 0D iR S0 350 3040 300 40 60 S0D B A 0 18 M 3 ) & & 48 4D
Time{ps] Tiem|ja)
23 24 25
( ) ( ) ( )
oy B
E [ ] Sdfine E 1
X : .
55 a1 :
-} .m. = ' & o8
E TOns _E [l ]
é a 5 0z
o E o —
2 & 4 & A& Y & 3 8 2 & 10 30 30 40 S &3 YO A0 DD 190
‘e bergth [mm) B4 rabe [(Sbpss]
26 27
( 4mm)
4.3
CMOS0.18mm
PLL,
28 3mm
01 29

7GHz(14Gbps)

- 422 -



(

1

I B
15H == A TN

Fou Ipl IﬂIJnUall ]1 |

it

WA

g L0z f |l |
& 008 ' | |
3mm) 0,08 | f {
UK |
sy
a (1 ] 1 15 2
Timea{nssc]
29
GHz
10Gbps 180nm
LSI CPU
10Gbps 180nm

()

M. Hashimoto, A. Tsuchiya, A. Shinmyo and H. Onodera, =~ Performance Prediction of On-chip

Global Signaling," /n Proceedings of IEEE Electrical Design of Advanced Packaging and

Systems, pp.87-100, 2004.

« )

() A. Tsuchiya, M. Hashimoto and H. Onodera, = Performance Limitation of On-chip Global
Interconnects for High-Speed Signaling," /E/CE Trans. on Funaamentals, to be published.

- 423 -



() T. Miyazaki, M. Hashimoto and H. Onodera, ~~A Performance Prediction of Clock
Generation PLLs: A Ring Oscillator Based PLL and An LC Oscillator Based PLL," /E/ICE
Trans. on Electronics, to be published.

() A Tsuchiya, M. Hashimoto and H. Onodera, "~ “Representative Frequency for
Interconnect R(f)L(f)C Extraction," /EICE Trans. on Fundamentals, Vol. E86-A, No. 12,
pp.2942-2951, December 2003.

()

. A. Muramatsu, M. Hashimoto and H. Onodera, "~ Effects of On-chip Inductance on Power

Distribution Grid," /n Proceedings of International Symposium on Physical Design, to appear.

. A. Tsuchiya, M. Hashimoto and H. Onodera, ~"Effects of Orthogonal Power/Ground Wires on

On-chip Interconnect Characteristics,”” |7 Proceedings of International Meeting for Future of

Electron Devices, Kansai, to appear.

. A Tsuchiya, M. Hashimoto and H. Onodera, ~"Return Path Selection for Loop RL Extraction," /n

Proceedings of Asia and South Pacific Design Automation Conference, pp. 1078-1081, 2005.

. A. Shinmyo, M. Hashimoto and H. Onodera, ~“Design and Measurement of 6.4 Gbps 8:1

Multiplexer in 0.18um CMOS Process," /n Proceedings of Asia and South Pacific Design

Automation Conference, pp.D9-D10, 2005.

. M. Hashimoto, A. Tsuchiya and H. Onodera, ~~On-Chip Global Signaling by Wave Pipelining," /n

Proceedings of IEEE 13th Topical Meeting on Electrical Performance of Electronic Packaging,

pp.311-314, 2004.

. A. Muramatsu, M. Hashimoto and H. Onodera, ~"LSI Power Network Analysis with On-chip Wire

Inductance,” /n Proceedings of Workshop on Synthesis and System Integration of Mixed

Technologies 2004, pp.55-60, 2004.

. T. Miyazaki, M. Hashimoto and H. Onodera, ~"A Performance Prediction of Clock Generation

PLLs: A Ring Oscillator Based PLL and An LC Oscillator Based PLL," /n Proceedings of IEEJ

International Analog VLSI Workshop, pp.45-50, 2004.

. A. Tsuchiya, M. Hashimoto and H. Onodera, ~“Performance Limitation of On-chip Global

Interconnects for High-speed Signaling,” /n Proceedings of IEEE Custom Integrated Circuits

Conference, pp.489-492, 2004,

. A. Shinmyo, M. Hashimoto and H. Onodera, ~ Design and Optimization of CMOS Current Mode

Logic Dividers," /n Proceedings of IEEE Asia-Pacific Conference on Advanced System

Integrated Circuits, pp.434-435, 2004.

A. Tsuchiya, M. Hashimoto and H. Onodera, "~“Representative Frequency for
Interconnect R(PL(f)C Extraction,” /n Proceedings of Asia and South Pacific Design
Automation Conference, pp.691-696, 2004 (BEST PAPER AWARD).

T. Miyazaki, M. Hashimoto and H. Onodera, ~"A Performance Comparison of PLLs for
Clock Generation Using Ring Oscillator VCO and LC Oscillator in a Digital CMOS Process," /n
Proceedings of Asia and South Pacific Design Automation Conference, pp.545-546, 2004.

A. Tsuchiya, M. Hashimoto, and H. Onodera, ~~Frequency Determination for Interconnect
RLC Extraction,” /n Proceedings of Workshop on Synthesis and System Integration of Mixed
Technologies 2003, pp.288-293, 2003.

M. Hashimoto, D. Hiramatsu, A. Tsuchiya and H. Onodera, "~ Interconnect Structures for
High-Speed Long-Distance Signal Transmission," /n Proceedings of IEEE International
ASIC/SOC Conference, pp.426-430, 2002.

- 424 -



18 (

DA

, pp.567-572, 2004.

! ’

pp.169-172, 2003.

. 2003

PLL

. 2005
RF , 2004
o CMOS
RF , 2004

- LS

, pp.277-282, 2004

Y RL
, pp.175-180, 2004

-—=" 17 (
RF , 2004

~~

LC VCO

, 1CD2003-99, pp.29-34, 2003

pp.103, 2003,
" 2003
VLS "

2002

, pp.133-138, 2003.

, A-3-22, pp.89, 2004

VLSI

, A-3-6, pp.56, 2003.

CMOS
PLL o

> R(LMC

DA
, LSl

, pp.61-66, 2003.

, A-3-14, pp.81, 2003.

, A-3-13, pp.80, 2003.

~~

, pp.155-160, 2002.

. No.A-3-23, pp.102, 2002.

- 425 -

LCVCO

No. C-01,

, C-12-34,



(Asia and South Pacific Design Automation Conference 2004)
H14

- 426 -



