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1

massive switching systems
1

material saving factor (MSF)
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116-117
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157-161
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misalignment tolerances 188-189

MLD, see molecular layer
deposition
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molecular layer deposition (MLD)
5,47,146,177-178, 241, 269,
297,314, 337-338, 342-345,
347-350

molecular MQD 269, 271-272

molecular MQD sensitization
271-272,297
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MSF, see material saving factor
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multilayer structure 292,316-319

MVF, see material volume fraction
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MZM, see Mach-Zehnder light
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233,275-276

near-field patterns (NFPs) 55,
57-58,67-68,74,76,78

NFPs, see near-field patterns
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substrates (OE-ADLES)
28-29, 36,41-47, 327

OE-ADLES, see OE amplifier/
driver-less substrates

OE board 21, 26, 229-230, 233,
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OE BP 30, 33-35,37-38, 325-326

OE-Film 25-29,31-38,103, 106,
113-114, 116, 227, 229,
239-241, 243, 249-252, 254,
315-317,326-327,329
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OE MCM 29, 34-35, 43, 301,
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OE module-type structure 14-15,
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OE PCB 30, 33-35, 38, 236,
239-241, 310-315, 321-326

0-E signal conversion 2-3,7,12,
14-18, 27,30, 42

OE tap guide 36
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175,178, 182-183, 185, 187,
193
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reconfigurable 236-237
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digital 139, 306
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optical waveguide 9-17, 33-38,
53,55-57,59-60, 75, 78-80,
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optical Z-connection 21, 27, 51,
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PCBs, see printed circuit boards
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3-4,17,19-20, 26, 104-121,
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157,159,161

photopolymer 60,171, 202,
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171-173

photosensitive organic/inorganic
hybrid material 171, 209

photosynthesis 270, 294, 297
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titanate
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347-350
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269-270
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QDs, see quantum dots

quantum-confined electron models
349-350
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SAM, see self-assembled monolayer
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25-26, 28, 30, 32, 34, 36, 38,
40,42, 44,46

seed cores 346-347
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176-177, 230, 233
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(SAM) 177,346-347
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227-233,301, 337
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switching system 235-259
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190, 192,194, 196

sensitizing layer 268-269, 296

S-FOLM 3-4,7,13-14, 16-19,
25-33, 35,37-39, 51, 81,

83-84,103-105, 116, 261,
310,326-328
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integration in waveguide)
105
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145-147,150, 156
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25,32, 38,103-104, 106, 108,
115, 143,227-228, 241, 261
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117-118,127,129-133, 229,
273
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cell 294-297
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272-273,275-276

three-core-layer skirt-type 62
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optical switch 139
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vertical mirror 19-21, 27, 34-35,
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341
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237-239, 290-292, 302-304,
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170,178, 180, 230, 292
waveguide film 77, 85, 283, 285,
312
duplicated optical 57-58
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52
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64-65
stacked 51, 70-72, 281
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waveguide lenses 104, 108, 122,
142-143, 146,149, 151, 197
waveguide prism 148
electric-field-induced 146-147
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4,44,137,139-147, 149-158,
227,244,257-259, 305, 332
waveguide structure 100
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three-layer 283, 285
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157,236,321, 323

wavelength filters 29, 38-39, 83,
88,125-126,169-170, 178,
230, 241, 243, 265, 275-276,
296

WDM, see wavelength division
multiplexing
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WPD optical switch 145, 155-156,
257

WPD optical switch with ADD
function 155-156

write beam 41, 70,77-78,
168-176,178-185, 188-190,
193,195,197, 202, 205-214,
216-217, 219, 221, 223, 227,
229-230, 233, 241, 243,
275-276,314
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“This is an outstanding book on self-organized 3D integrated optical interconnects tailored for
high-performance chip- and board-level photonic communications. The book outlines fundamental
and practical challenges of photonic links at these distances and discusses strategies for continued
performance and cost scaling. It covers key aspects of the heterogeneously integrated photonic
technologies pioneered by the author, who is a leading expert in this area. The presented approaches
and in-depth discussions will stimulate further research and development activities in a variety of
related topics. The book is designed to meet diverse needs of scientists, engineers, and students in the
fields of integrated photonics and solar energy conversion systems. It is thereby a significant and timely
contribution that will stand the test of time.” Dr.Tian Gu

Massachusetts Institute of Technology, USA

“Tetsuzo Yoshimura is a visionary, a man who was able to look beyond, to design the future. His pioneering
work on SOLNETs has thoroughly investigated the immense possibilities offered by the plasticity of
optical nonlinearity, with a practical and pragmatic approach toward the realization of real devices and
working circuits. The operating speeds of current computers and the energy efficiency of traditional CPUs
have reached physical barriers that can no longer be improved through conventional von Neumann-like
architectures. New geometries and innovative data-processing networks are becoming necessary thanks
to hybrid technologies that simultaneously employ electronics and photonics. Yoshimura has been able
to apply the plasticity of optical nonlinearity in many fields, to show how this technology represents the
way toward new computing systems. This book will introduce you to all of this and open your mind to new
perspectives and new future technological scenarios.” Prof. Eugenio Fazio

Sapienza University of Rome, Italy

Currently, light waves are ready to come into boxes of computers in high-performance computing
systems like data centers and super computers to realize intra-box optical interconnects. For
inter-box optical interconnects, light waves have successfully been introduced by OE modules, in
which discrete bulk-chip OE/electronic devices are assembled using the flip-chip-bonding-based
packaging technology. OE modules, however, are not applicable to intra-box optical interconnects,
because intra-box interconnects involve “short line distances of the cm—mm order” and “large line
counts of hundreds-thousands.” This causes optics excess, namely, excess components, materials,
spaces, fabrication efforts for packaging, and design efforts. The optics excess raises sizes and costs
of intra-box optical interconnects enormously when they are built using conventional OE modules.

This book proposes the concept of self-organized 3D integrated optical interconnects and the
strategy to reduce optics excess in intra-box optical interconnects.

/}}'Z i

= Tetsuzo Yoshimura received his BSc in physics from Tohoku University in 1974 and
his MSc and PhD in physics from Kyoto University in 1976 and 1985, respectively. In
1976 he joined Fujitsu Laboratories Ltd., where he was engaged in research on dye
sensitization, electrochromic thin films, amorphous super lattices, organic nonlinear
optical materials, and polymer optical circuits. He invented molecular layer deposition
-~ (MLD) and the self-organized lightwave network (SOLNET). From 1997 to 2000,
he was with Fujitsu Computer Packaging Technologies, Inc. (FCPT), San Jose, California, where he
planned the strategy on 3D integrated optical interconnects within computers. From 2001 to 2017,
he was a professor at Tokyo University of Technology, where he contributed to research on MLD-
based nanotechnologies and SOLNET-based optoelectronics for optical interconnects, solar energy
conversion systems, and cancer therapy. He is currently a professor emeritus at Tokyo University of
Technology.
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