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『IPI　100』について　

『IPI　100』は年4回発行の情報冊子で、米国・欧州を中心に各国から先端技術やハイテク事業機会の情報を掲載し、様々な目的にご活用いただけます。また、関西ティー・エル・オー株式会社が国際特許出願した関西の大学の技術も掲載しています。

活用例


· 海外の最先端技術の発掘

· 海外の最新技術開発の情報収集

· 海外の有料研究機関の情報源として

· 新技術関連の市場やビジネスチャンスの情報収集

· ライセンス提携や合弁事業のパートナー探し

『IPI　100』は国際的な大手企業から中小企業の技術開発責任者、企画担当者、技術者および大学、国公立研究所などの様々な機関の方々にご利用いただいています。

株式会社イノベーションパートナーズ（IPI）は研究、技術交流、技術革新を専門とする海外の機関1，000ヶ所以上から成る情報源ネットワークを誇り、このネットワークから定期的に提供される最新の高付加価値技術情報を編纂し『IPI　100』として発行しています。

特定の技術提供情報に関心を持たれた場合、掲載技術の参照番号をご連絡いただくだけでIPIが技術提供元に詳細情報を請求いたします。

IPIは海外パートナーと協力して全ての掲載情報の検証を行っており、情報は提供から3ヶ月以上経過していないことが保証されています。『IPI　100』に掲載される技術は、商品化に適し、ユニークな特徴があり、即時利用の可能なものに限定されています。１度掲載された提供情報が次回発行版に再掲載されることはありません。

『ＩPI　100』への技術情報提供元　
『IPI　100』に掲載される技術情報は以下の機関より提供されています。

技術ライセンス取扱専門機関

(a) Competitive Technologies, Inc.　（米国）

(b) European Association for the Transfer of Technologies, Innovation and Industrial Information　（ルクセンブルグ）

(c) New Technologies　（イタリア）

(d) MATIMOP　（イスラエル）

(e) Asian and Pacific Centre for Transfer of Technology　(インド)

(f) 関西ティー・エル・オー株式会社(日本)

(g) 大学

米国／カナダ

· Arizona State University

· Brigham Young University

· Cornell University

· Dartmouth University

· Drexel University and MCP Hahnemann University

· Emory University

· Florida Atlantic University

· Harvard University

· Indiana University

· Kansas State University

· Louisiana State University

· McGill University

· Memorial University of Newfoundland

· Michigan Technology University

· Mississippi State University

· Ohio University

· Queen's University at Kingston

· Simon Fraser University, Burnaby

· Stanford University

· The Research Foundation of State University of New York

· The University of Arizona

· University of Alberta

· University of Calgary

· University of Colorado

· University of Houston

· University of Illinois at Urbana-Champaign

· University of Iowa Research Foundation

· University of Oregon

イスラエル

· Tel Aviv University
『ＩPI　100』活用ガイド　

『IPI　100』では新技術や新規事業機会に関する情報提供の管理方法が統一されているため、初期段階に必要な最重要事項のみを一貫性を保ちながら提供することが可能となっています。情報は概要のみが示され、下の例のように記号によって分類されます。






全ての掲載情報には参照番号が付記されています。この参照番号を電話、ファックスあるいはE-mailにてご連絡いただければより詳細な情報を提供いたします。その後､ライセンス提携、合弁事業などの交渉に発展した場合には、ご要望に基づきＩＰＩが様々なサポートを行います。

『ＩPI　100』で用いる記号の解説　
参照記号

ご関心をお持ちの掲載情報についてお問い合わせの時にご利用下さい。

Openと記載されているのは、いずれの条件でも可能であることを示しています。

開発段階

初期構想から商品化終了までの技術の開発の段階を示します。

	C
F
W
	構想・方法のみ
実現可能性段階
実用プロトタイプ
	P
I
E
	製造前段階
商品化実行中
完成・商品化済み


技術提供の目的

技術提供の目的を示します。

	S
C
F
	技術供与／製品販売
サブコントラクト／供給
資金援助
	M
R

	製造／OEM
共同研究



提携の形態

希望する技術提携の形態を示します。

	P
S
I
	特許／デザイン売却
販売権／フランチャイズ
投資
	L
JV

	ライセンス
合弁事業



提供元

技術を提供している機関の種類を示します。

	C
U
R
	株式会社
大学／教育機関
独立研究機関
	G
P


	政府系研究機関

個人



提供技術の説明

提供される技術内容の概要や特徴などを解説します。

例えば､
◆　提供技術の保護状態　（特許､商標、著作権の有無）

◆　提供内容　（製品、製造技術､サービス）

◆　追加最新情報の提供の有無

◆　守秘義務の有無

◆　対象市場、アプリケーション、長所

『ＩPI　100』の技術分野

『IPI　100』に掲載される提供情報は以下の最先端技術分野のいずれかに分類されています。

· バイオテクノロジー／医療関連技術

· エネルギー／環境関連技術

· 情報／通信システム

· センサー技術／オプトエレクトロニクスシステム

· 先端技術／加工

· 先端製造技術

· 電子／電気機器

より細分化した分類記号が技術タイトルのあとに示されています。

Ａ　バイオテクノロジー／医療関連技術

	Ａ１
	バイオテクノロジー／エンジニアリング
	Ａ４
	ヘルスケア技術

	Ａ２
	医療／臨床システム
	Ａ５
	その他

	Ａ３
	医薬品
	
	


Ｂ　エネルギー／環境関連技術

	Ｂ１
	環境モニタリングシステム
	Ｂ６
	水処理システム

	Ｂ２
	汚染防止技術
	Ｂ７
	排ガス公害防止／モニタシステム

	Ｂ３
	省エネルギー／エネルギー管理システム
	Ｂ８
	脱フロンとクリーン技術

	Ｂ４
	廃棄物処理とリサイクリング
	Ｂ９
	その他

	Ｂ５
	エネルギー開発
	
	


Ｃ　情報／通信システム

	Ｃ１
	システムソフトウェア
	Ｃ５
	データ／画像蓄積デバイスとメディア

	Ｃ２
	アプリケーションソフトウェア
	Ｃ6
	デジタルコーディングと伝送システム

	Ｃ３


	コンピュータハードウェアと
コントロールシステム
	Ｃ7
	衛星関連デバイスと通信

	
	
	Ｃ8
	情報伝送とネットワーク

	Ｃ４
	光通信とハードウェア
	Ｃ9
	その他


Ｄ　センサー技術／オプトエレクトロニクスシステム

	Ｄ１
	レーザ／ウエーブガイド／装置
	Ｄ６
	温度／焦電センサー

	Ｄ２
	オプトエレクトロニクスセンサー／デバイス
	Ｄ７
	イメージセンサー／システム

	Ｄ３
	エレクトロニクスメカニカルセンサー
	Ｄ８
	超音波センサーと音響システム

	Ｄ４
	臭センサーとガス検出
	Ｄ９
	レンズアレー

	Ｄ５
	電気化学センサー
	Ｄ１０
	その他


Ｅ　先端材料／加工

	Ｅ１
	ファインセラミックス／複合材料
	Ｅ６
	生分解性材料と加工

	Ｅ２
	プラスチック／ポリマー加工
	Ｅ７
	先端金属材料／合金

	Ｅ３
	材料検査と分析
	Ｅ８
	超伝導材料とシステム

	Ｅ４
	薄膜と表面コーティング技術
	Ｅ９
	その他

	Ｅ５
	先端材料の製造法
	
	


Ｆ　先端製造技術

	Ｆ１
	製造技術とシステム
	Ｆ５
	半導体製造技術

	Ｆ２
	測定／検査／制御システム
	Ｆ６
	ロボット光学とＡＧＶシステム

	Ｆ３
	ナノ／精密加工技術
	Ｆ７
	その他

	Ｆ４
	工業設備機器
	
	


Ｇ　電子／電気機器

	Ｇ１
	ソリッドステートエレクトロニクスとＩＣ
	Ｇ５
	マルチメディアとＡＶ技術

	Ｇ２
	ＭＥＭＳデバイスとアクチュエータ
	Ｇ６
	先端ディスプレイ技術とＥＬ

	Ｇ３
	電池技術と燃料電池
	Ｇ７
	セキュリティ

	Ｇ４
	照明／家電機器
	Ｇ８
	その他


Ｈ　その他技術
技術分野Ａ：バイオテクノロジー・医療関連技術

	IPI-60-001

W


S


L


U
PCR（ポリメラーゼ連鎖反応）チップ　[A1]

This invention describes a method for qualitative and quantitative detection of DNA on chip. Applications include real time PCR, alternatively splicing detection, allele deletion detection, genome scale scanning of DNA sequences. The method is useful for detection of genomic DNA and/or low copy of DNA molecules in a sample.




	IPI-60-00

W


S


L


U
グローバルな遠隔診断用のバイオセンサー　[A1][D10]

Novel protein probes may also be prepared for toxic metals, ions, molecules, cytokines, carcinogen viral, bacterial or any other pathogen. All of these proteins will be plated onto a specialized microscope slide attached to the surface using protein array technology. The fluorescence can be studied without any reagents. The results can be compared with the positive controls and be processed by SAS statistical technology to interpret the findings into a proper diagnostics relevance. In most cases the results of each type of microarray slides will be stored in a positive control database built in the computer and will be available instantaneously to the user. This facilities can be employed all the pharmacies in developed world and anyone who can afford to have a computer such as PC, laptop, palm top, or any mode of communications.




	IPI-60-00

W


S


L


U
エネルギーバランスのリアルタイムモニタリング法：ユビキタスダイエット　[A2]

We propose an integrated computing and sensing system that will monitor with high degree of accuracy the food intake and energy expenditure of a subject. One main characteristic of the system is that it is ubiquitous (i.e., wearable)




技術分野Ａ：バイオテクノロジー・医療関連技術（前ページより続き）

	IPI-60-00

W


S


L


U
光学的なマイクロラベル：その形状とレフレクタ　[A5]

A class of micro-scale labels made of inorganic materials, capable of high information content, and not subject to photobleaching. One class of such labels offers extremely high detectability. Primary user for these labels are envisioned to be in DNA probe and DNA array assays, and in immunoassays.




	IPI-60-00

W


S


L


U

順応型眼内レンズ」　[A5]
Accommodation is the process whereby the eye changes focus from far to near. Accommodation is gradually lost with increasing age, a condition called presbyopia. Cataract surgery requires placement of an artificial lens in the eye, but typical lenses used in cataract surgery do not restore accommodation. This invention is an intraocular lens that would restore the accommodative capacity of the eye




	IPI-60-00

W


S


L


U

合成された生分解性高分子キャリアー層を用いた(眼内)移植用光薄膜　[A5][D2]
SVEC - This invention describes a method for fabrication of ceramic optical micro-detectors and their integration with a biodegradable carrier layer that can be implanted into the human eye to replace damaged retinal detectors with these bionic micro-devices.




技術分野Ａ：バイオテクノロジー・医療関連技術（前ページより続き）

	IPI-59-008

W


S


L


U
新種の有機ヒドロゲル　[A5]

Most proteins, enzymes and nucleic acids (DNA/RNA) are soluble in water but insoluble in apolar solvents. However, most substrates of enzymes and ligands/drugs that bind to protein/DNA are poorly soluble in water. Therefore, improving the solubility of enzymes and proteins in apolar solvents is extremely important for many practical applications such as biocatalysis, drug-delivery, biomimetic-chemistry, and biosensors.

The following invention presents a simple method for the incorporation of biomolecules in apolar solvents to form stable organo-hydrogels. These gels are transparent, soft and they are formed rapidly. Such gels are useful to solubilize both apolar materials. This approach allows the incorporation high concentrations of the desired biomolecules along with non-polar ligands/drugs.




	IPI-59-009

W


S


L


U
神経系データ収集システム　[A5]

This invention describes an instrument capable of acquiring up to 120 channels of wide-bandwidth neurological data, transmitting it across a fiber optic link, post processing it, and sending it to a bank of PCs over Ethernet links. The instrument is designed to work with low-level signals with a 1Hz to 10KHz bandwidth, such as preamplified neuronal signals, but can easily by be modified for other signals with similar characteristics.

The instrument consists of two subsystems separated by a fiberoptic link. The first subsystem amplifies and digitaizes the neuronal signals, then sends them through a high-speed fiberoptic transmitter to the second subsystem. The first subsystem can be operated from batteries, to achieve total galvanic isolation from the second subsystem. This is useful in prevention leakage currents from damaging brain tissue.

The second subsystem consists of four processing modules, which share data among one another over high-speed serial links. Each module is responsible for the signal processing of 32 data channels. The processed data s buffered and sent from each module to a dedicated PC for further processing.




技術分野Ａ：バイオテクノロジー・医療関連技術（前ページより続き）

	IPI-59-010

W


S


L


U
液晶による顕微鏡的病原菌の検出　[A5]

Many methods exist for detecting viral and bacterial pathogens in environmental and clinical samples, including conventional assays, such as ELISA (enzyme-linked immunosorbent assay), as well as more recent advances, such as surface plasmon reflectormetry (SPR). Although these techniques work well for determining the presence of pathogens, they also require expensive, complex laboratory equipment and/or highly trained personnel. This invention provides a liquid crystal-based device for simple, efficient and accurate detection of pathogenic microbes. The device consists of a micro-structured surface containing depressions that match the size and contours of a specific bacterial species or viral type. The surface is also treated to bind a specific pathogen of interest and to block non-specific binding. When the substrate is exposed to a water or soil sample from the field, the pathogen, if present, attaches to the surface and occupies the depressions. Next, a liquid crystal surface is laid over the micro-structured surface. If the pathogen is present, the liquid crystal layer will respond by changing its color or brightness, allowing easy visual read-out by an observer. In the absence of the pathogen, the liquid crystal layer appears dark. The device surface many also be designed as an array, so that clinical or environmental samples can be probed for multiple pathogens simultaneously.




	IPI-59-011

W


S


L


U
血管内サポートとその用法　[A5]

Vascular prosthetic devices are often utilized in an effort to maintain vessel patency and prevent restenosis. However, they are often associated with increased thrombogenicity and an increased risk of vascular occlusion, resulting from immune system-induced inflammation and cellular repair mechanisms. Systematic therapy aimed at preventing stent device coagulation is complicated by undesirable and potentially dangerous side effects. Also, existing stent devices that provide locally delivered drugs do not satisfactorily promote grafting or integration of the stent into the patients’ endothelium. Therefore, there exists a need for a device and method for expanding and supporting endovascular vessels narrowed or occluded by disease, which provides a biologically acceptable substrate for grafting to the patient.

This invention consists of a device and methods, which can be used to maintain patency of narrowed vessels and to facilitate the recovery of injured or degenerated vessels. Specifically, the invention relates to acceptable biological coverings for an endovascular support device and to the local delivery of therapeutic substances into the vascular tissue.




	IPI-59-012

W


S


L


U
MasscalTM石英結晶ミクロ天秤／熱伝導カロリーメーターによる大腸菌成長検出　[A5]

We have shown that the mass/heat flow sensor incorporated in Masscal’s G1 quartz crystal microbalance/heat conduction calorimeter can detect the growth of viable microorganisms on agar growth media by the heat they generate and the mass change they produce. We coat the surface of a QCM with a thin film of nutrient agar, inoculate the surface with bacteria, place the QCM in the QCM/HCC apparatus in a humid atmosphere, and monitor mass, heat flow, and viscoelastic property changes as the bacteria replicate. We estimate that we can detect the formation of as few as 104 bacteria, about 0.1% of those in a single bacterial colony counted on a Petri dish. The attachment of dead bacteria to the growth medium will not produce continuing metabolic heat flow or mass change; thus this technique specifically detects living microorganisms. The QCM/HCC platform technology has great potential for development in this area, and should be easily miniaturized into a portable detector of viable bacteria. It is a more sensitive variant of the time-honored Petri dish, but with the possibility of much quicker times to the detection of viable organisms - hours, not days.




技術分野Ａ：バイオテクノロジー・医療関連技術（前ページより続き）

	IPI-59-013

W


S


L


U
ポジティブコントラストMRI　[A5]

A technique for imaging magnetically labeled cells in vivo with positive contrast. This approach has significant advantages over existing negative contrast techniques, which show magnetically labeled cells as voids in the image. Positive contrast methods will allow the image to be acquired in a shorter time and avoid the partial volume effects associated with negative contrast methods. Currently a variety of magnetic iron oxide particles of varying sizes are used as contrast agents in small animal imaging, often with special coatings such as dextran. Because of their small size, they are easily incorporated into various cell types (stem cells, phagocytes, etc.,) allowing the cells to be tracked in vivo, for example to determine whether stem cells move to the correct target area of the body. However iron oxide particles are also known to cause significant dephasing of the signal due to the magnetic field inhomogeneity induced in water molecules near the particles.

This invention discloses a technique for tracking magnetically labeled cells or objects with positive contrast rather than the traditional negative contrast. Instead of using the field gradient cast by the magnetic particles to dephase the signal, the gradient is used to selectively excite a narrow band of water molecules, casting a field pattern in the water molecules immediately surrounding the cells.




	IPI-59-014

W


S


L


U
リポゾームを用いて生化学物質を視覚的に検出する微小粒子素子　[A5]

Liposomes are artificial, microscopic Vesicles consisting of an aqueous core enclosed in one or more phospholipid layers. They allow the encapsulation of molecular cargo such as vaccines, drugs, enzymes, or DNA. Proteins and other molecules can be embedded in the liposome surface so that when the liposome encounters an appropriate external stimulus, it lyses and unloads its cargo. This invention provides an integrated biological microfluidic system that uses liposomes to relay and amplify upstream biochemical stimuli to a downstream visual detection system. The microfluidic device includes a channel containing a filter. Within the channel are custom liposomes loaded with a specific messenger chemical, which are prevented from flowing downstream by the filter. A sample flows through the channel past the liposomes. If the sample contains a specific biochemical agent, the liposomes break open and release the encapsulated chemical cargo. The cargo flows through the filter and engages a visual detection structure downstream of the filter, indicating the presence of the biochemical agent in the sample.




	IPI-59-015

W


S


L


U
眼内レンズデザイン　[A5]

University researchers have designed an IOL that is capable of changing the position of the optical surface in response to ciliary muscle contraction and relaxation, as the natural crystalline lens does during the process of accommodation. Further, because the ocular physiology of patents with IOLs often changes following implantation, they have designed their IOL so that the lens optic may be replaced via a less traumatic procedure than is usually required. In addition, the ultrasonic measurement of the circumference of the ciliary sulcus plate placement could allow the aspheric lens optic to also incorporate a cylinder correction. The university seeks a corporate partner with which to prototype and develop this design. Because the design of the IOL is not published, further information is available only under a confidentiality agreement.




技術分野Ａ：バイオテクノロジー・医療関連技術（前ページより続き）

	IPI-59-016

W


S


L


U
微量の流体を正確に調合する方法と装置　[A5][F2]

Many applications exist for devices that can deposit tiny volume of fluids, including flexible electronics and biological microarrays. One of these methods use quill pins (limited to creating 75-micron diameter spots) that are dipped into biological solutions and then tapped onto a surface to create microarrays. Inkjet printers have also attracted a great deal of attention because they are inexpensive and can rapidly deposit fluid in spots as small as 50 microns in diameter. In addition, inkjets ca rapidly print circuit patterns defined b software onto a substrate; however, this process for creating custom-design circuit has been limited because it requires a photolithographic patterning step to form dense microcircuits. The ability to deposit features of tinier size and to produce custom circuits without the use of photolithography is becoming increasingly important. The microplotter device of this invention can deposit spots or lines on the order of 5micrometter in the size for several applications, including biological microarrays and polymer-based circuits. The device consists of a nozzle for depositing fluid, which is connected to a positioning system that is controlled by customized software on a desktop computer. The nozzle, composed of a micropipette fastened to a piece of piezoelectric, deposits small features through ultrasonic.




	IPI-59-017

W


S


L


U
マニピュレーション作業における力逆送のための触角インターフェース　[A5][F6]

This haptic interface consists of four independently actuated joints for force feedback and a net of three additional passive joints. The four actuated joints are comprised of three joints in the spatial (x, y, and z) direction and one joint for grasping/parting. The spatial joints are prismatic links that provide force feedback along the three orthogonal coordinate axes (x, y, and z directions). The grasping/parting joint uses a rotational joint to provide force feedback to two fingers of the user when the user is grasping an object or parting an object. The addition of the net of three additional passive joints allows for increased maneuverability in the workspace and makes the overall design ergonomic.




	IPI-59-018

W


S


L


U
生物学的界面の化学的環境を制御する微小流体血管材料　[A5][G2]

The invention integrates the fabrication of micrometer scale networks of fluidic channels directly into porous, biocompatible materials. Further by controlling the flow of fluid through these networks to deliver the extract chemicals from the bulk and surface of the material the networks act as an artificial vascular system. Applications such as wound dressings and scaffolds for growing cells and tissues are contemplated.




技術分野Ｂ：エネルギー／環境関連技術
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イオン交換塩水中の過塩素酸塩の破壊　[B6]

Perchlorate, a component of rocket fuel and a contaminant toxic to the thyroid gland, can be removed from ground water using the ion-exchange process. Regeneration of the spent ion-exchange resin yields a brine solution contaminated with perchlorate. We have developed a novel biological perchlorate destruction process for treating the brine so that it can be reused. Our ion-exchange biological perchlorate destruction process eliminates perchlorate waste brine and conserves regenerate. During three years of intensive research, we have discovered the key to the continuous and stable operation of the perchlorate-nitrate degrading culture that can operate in 3-9% NaCl brines of the type generated in efficiently operated ion exchange processes for perchlorate and nitrate removal. This discovery now allows the efficient use of a coupled ion exchange biological perchlorate-nitrate removal process for brine treatment and reuse.
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モーターもローターも不要な浮選機　[B4]

The Motorless and Rotorless (M-R) froth flotation cell enhances the energy efficiency and effectiveness of recovering desired fine particles from contaminating materials using froth flotation technology. This technology drastically reduces energy consumption and capital costs for froth flotation. Carryover of impurities in the product froth are also reduced, dramatically improving the cleaning properties of flotation devices and offering the potential for higher throughput in both new and existing cleaning plants.
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廃水から糞化石結晶化によって燐を除去する方法　[B6]

Phosphate that enters water from sources such as phosphorous-containing waste is one of the greatest pollution problems facing freshwater systems today. Increased phosphate levels cause aquatic weeds and algae to grow unchecked. As these organisms die and decompose, oxygen concentrations in the water drop, sometimes so severely that “dead zones” develops that are devoid of aquatic life. To address this problem, phosphorous can be precipitated from waste as struvite, a naturally occurring hydrous phosphate of magnesium and ammonia; however, current struvite crystallization methods are inefficient or environmentally and economically unattractive. This invention provides methods of crystallizing struvite so that phosphorous can be removed from waste and efficiently and economically recycled. To precipitate phosphorous as struvite, the waste can be contacted with a non-cellular membrane. Alternatively, phosphorous can be removed from sewage, including filtrates and bio-solids, through a two-step process. During treatment, sewage normally passes through a dewatering unit, such as a gravity belt thickener (GBT) and a GBT filtrate well, or a centrifuge and a centrifuge liquor well.
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飲用水や汚染水の砒素を除去できる高効率材料　[B6]

This invention relates to engineered material and a process for removing arsenic, mercury selenium, chromium (VI, III) and other heavy metals (lead, copper, cadmium) fro drinking water and process water with coupled mechanisms involving acidification, activation, oxidation, binding and absorption, flocculation, precipitation, and co-precipitation processes. 




技術分野Ｃ：情報／通信システム
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光進行波Ａ－Ｄコンバータ　[C2]
This invention describes an Optical Traveling Wave Spatial Quantized Analog-to-Digital Converter (OTSADC), which is a new method that takes advantage of high-speed modulation speed of a traveling wave phase modulator to spatially quintile the wideband signal into several spatial quantized levels detected by a number of parallel photo-detectors. The picosecond sampling aperture provided by an external mode-locked-laser enables up to 160 GHz sampling rates. High speed optical phase modulation mechanisms make it possible to digitize the electric signals up to 40 GHz bandwidth. Simulation results predict that the proposed system has the potential to digitize wideband electric signals spatially with 6 bits resolution dissipating less than 150 mW of power and occupying an area of 3 mm x 5 mm chip size.
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マルチトランスミッター光学検知システムの直交コード分割多重法　[C6]
This invention involves the use of code-division multiplexing (CDM) method in any optical sensing apparatus that has a plurality of transmitters, to perform measurement and distinction of different transmitter signals. Common optical sensing apparatus that this invention can be applied to, but not exclusively for rare radars (also known a ladars or lidars), and optical diffuse tomography systems. This invention describes the use of CDM modulations as an alternative technique that offers some operation capabilities and advantages for optical sensing that are different from those with TDM or FDM. Although orthogonality is not absolutely required, it offers the advantage of less signal processing and computation, and OCDM is a preferred embodiment. This technology is not part of the CDM or OCDM architecture that allows the distinction of different signals with different codes, since only one transmitter was involved. Although CDM and CDMA in general have been used extensively in prior art for communication, they are employed to transmit information from transmitters to receivers, but not for optical sensing of the transport medium or object.
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メディア製品の論争性格付けシステムと方法　[C2][H]
University researchers have developed a novel and effective method for analyzing and interpreting on-line consumer reviews or ratings. Consumer ratings represent an increasingly popular tool in the on-line marketing and selection of products and services, particularly media products (e.g., books, music, movies, etc.). Positive on-line ratings often direct customers to purchase media that they might not otherwise buy. Recommender systems based upon analysis of such ratings can further influence consumer purchases. However, the amount of information provided in customer ratings is often limited to a single score awarded on a scale.

This method employs statistical analysis and heuristics to interpret customer ratings and reviews, respectively. Grades, representing the controversiality, or “fun factor” of the media product are generated according to the standard deviation and skew of all customer ratings for that media product. Controversiality and fun factors provide valuable marketing tools to enhance on-line sales.
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量子計算用固体量子ドット素子　[C3][G1]
Over the past 25 years, classical computers have completely transformed the way we live and work. Yet, certain extremely complex tasks, such as sorting very large databases, factoring large numbers (needed for encryption and code-breaking) and modeling quantum mechanical systems (important in drug design) remain unsolvable by today’s computers. Indeed, these problems are so difficult they require a new type of computer altogether - the quantum computer. Quantum computers use quantum particles (e.g., electrons), called qubits, to process information, instead of bits as in classical computing. The key hurdle to overcome with this emerging technology is building a scalable design with enough “memory,” or qubits, for effective computing. University researchers have now designed a scalable, multiplayer semiconductor device that can be used to build a quantum computer. Fabricated by growing layers of semiconductors and patterning electrostatic gates on the surface, this quantum dot device traps individual electrons in a slid, brings the electrons close to each other, maintains the electrons’ phase coherence and allows manipulation of the electrons’ individual spin states.
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準導波管電界吸収型変調器　[C4]
This Quasi Waveguide Angled-Facet Electroabsorption Modular (QWAFEM) provides a cost-effective and user-friendly solution for simultaneously achieving high contrast ratio, low drive voltage, and wide optical bandwidth in a compact, surface-normal architecture. This modulator has significant advantages compared to existing optical modulators used for converting electronic signals into optical signals in both telecommunications and short-distance optical networks. Monolithically-integrated reflecting surfaces provide propagation of light at a shallow angle through the absorbing material, increasing the contrast ratio and transmitting Gaussian single modes for excellent coupling to the fiber mode. The configuration of the QWAFEM provides the insertion and extraction of the beam in the direction perpendicular to the absorbing plane that can be utilized in two-dimensional arrays and results in packaging cost reduction and implementation with silicon CMOS technology. In addition, this unique geometry is designed to maintain a constant relative between the input and output beams, even if the modulator is moved laterally relative to the input beam, resulting in excellent tolerance to misalignments.
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波長変換とスイッチングの方法と装置　[C4]
A two-dimensional second order nonlinear lattice formed in a lattice body is utilized for performing a one-step optical carrier wavelength interchange between pairs of input optical signals. The lattice body includes sensitized regions arranged in a two-dimensional array in a matrix material with the sensitized regions differing from the matrix material in the sign of the second order susceptibility. When an optical pump signal is coupled to the lattice body at a frequency corresponding to the sum of the frequencies lf the two input signals, nonlinear interactions in the lattice body produce wavelength interchange between the input signals, resulting in angularly deflected signals existing the lattice body in which the signal information on the input signals is interchanged between the carrier frequencies of the two input signals. The apparatus can be utilized to provide switching of optical signals and wavelength interchange for applications such as in wavelength division multiplexed communication systems.
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薄膜リチウムニオベートと製造法　[C4]

Ferroelectric materials, such as crystalline lithium niobate, are very useful for fabricating a variety of optical and electronic devices, including optical switches and modulators, frequency switching devices, polarized controllers, pulsed waveguide lasers, surface-acoustic-wave filters and acousto-optic devices. Other useful properties of these materials include their piezoelectric, elasto-optic and pyroelectric characteristics. Lithium niobate-based devices are typically manufactured from bulk crystal material - usually a wafer about 0.5 to 1 mm thick - even though the devices use only a small fraction of the material’s surface volume. As an alternative, scientists have attempted to produce thin films of crystalline lithium niobate; however, in its crystalline state this material etches extremely slowly. This invention provides a method of growing thin, ferroelectrics films of lithium niobate, which are easily etched by chemical, kinetic or optical processes. First, a uniform amorphous, thin film of lithium niobate is gown on a substrate. Unlike the material in its crystalline state, amorphous lithium niobate is easily patterned by conventional photolithography and etched by we or dry etchants. After etching, the remaining film can be annealed to its crystalline form, providing a material suitable for optical and electronic applications.
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電気光学的位相変調を用いた可逆性周波数変換による超高速光遅延線　[C4][D2]

Optical delay lines with programmable delays are necessary for a variety of applications such as optical metrology, interferometery and telecommunications. This invention is based upon the principle of frequency conversion using electro-optic phase modulation. The all-fiber, programmable, ultrafast optical delay line has a record scanning rate of 0.5 GHz and a range of 19 ps. This is an improvement over techniques that use acousto-optic modulators or deflectors to achieve rates of 1 MHz, or other techniques that use grafting based dispersive optics and scanning mirrors to obtain scanning rates of 1 KHz.
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イオン伝導体を用いる金属の電気化学的ナノパターン化による消去可能メモリー　[C5]
University researchers have invented a novel all solid-state nanopatterning technique that can perform under ambient conditions without involving a liquid vessel or probe-to-sample material transfer. Compared to some of the previous nanolithography processes, this novel technique offers operational simplicity and sub-100 nm feature size. Due to the swiftness of the process in generating patterns and the size of the resulting features, it is ideally suited for erasable high-density data storage applications.
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マルチメディアデータ用適応型ワイヤレスモデム　[C6]

Digitized multimedia data sources (such as image, video, text and speech signals) contain substantial amounts of natural redundancy in the form of non-uniformity and memory. In other words, uncompressed multimedia files contain strongly uneven amounts of “zeros” and “ones” in their binary format. Furthermore, even when they are compressed, they still exhibit short and long term residual redundancy due too the suboptimality of the compression algorithm. In the design of the existing modem technology, it is universally assumed that the data bits at the input of the modulator are equally likely. This assumption justifies the widespread use of the so-called Gray signal mapping which takes the bits in the input stream and maps them to modulation symbols. However, the Gray mapping criterion may allow highly frequent symbols to be transmitted at high power relative to infrequent symbols, resulting in significant power inefficiencies. Furthermore, current modems employ a static Gray mapping in the sense that any given sequence of input bits is always mapped to and transmitted by the same modulation signal.
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広帯域多重通路伝送チャンネルを介する無線通信用のチャンネルの分かる時空シグナリング法　[C8]
Wireless communication has grown significantly over the past several years. To support multiple private two-way communications, the available spectrum is divided into a number of sub-channels that are allocated to users on a per request basis. Several forms of interference can alter the signal. One type is preferred to as inter-symbol interference, which results from the reception of the same signal at different times. This occurs due to signal propagation along different paths, which limits the rate at which data symbols can be transmitted. It has recently been recognized that accounting for inter-symbol interference can enhance signal transmissions. This invention provides a method for reducing the computational resources required to enhance signal transmissions. Specifically, a method is provided for managing the usage of a space-time channel having a plurality of orthogonal sub-channels in a communication system. The system includes a transmitter, a receiver, and one or more signal propagation paths between the transmitter and receiver.
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日和見性大型アレー：データを放送し遠隔地に到達する為のワイヤレス多重アドホックネットワークにおける協調伝送　[C8]
This invention is a novel communication transmission system and protocol known as Opportunistic Large Array (OLA). The invention is energy efficient as compared to conventional ad-hoc network systems. Nodes in many networks suffer from the “reach back” problem. This invention provides a method and system that addresses the reach back problem by enabling a cooperative form of transmission amount asynchronous transceivers that operate as a distributed communication system.
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状況に応じたパスワード認識方式　[C9]
A novel software technique with the potential to significantly reduce the cost of password helpdesk assistance by eliminating the need of most password-reset requests. Use of this new software will empower users to recover from their own password entry mistakes without having to wait for lockout periods or seek assistance while increasing the security of the authentication system. The state-based password authentication system is simple to deploy and can be used by any application that needs to authenticate the users such as online banking, and walk-up ATMs. It provides enough flexibility so that level of security-usability trade-offs can be achieved by changing the parameters of the same algorithm.




技術分野Ｄ：センサー技術／オプトエレクトロニクスシステム

	IPI-60-0

W


S


L


U
単一モード出力ビームを有する高出力大口径ファイバーレーザー　[D1]
New glycoamide molecules and a novel way of preparing these new types of molecules has been developed by university researchers. These new compositions of matter may be used as neutral detergents and surfactants. Compared to the current method of biosurfactant manufacture, the new method highlighted in this invention is a one-step general process which uses readily available inexpensive starting sugars and nitriles. The new surfactants are water soluble, requires less preparation time and are readily degradable. Several new molecules have been synthesize, purified and characterized.
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電気光学光変調器用の人工的分域構造　[D2]
We designed and fabricated artificial domain structures of multilayered ferroelectric thin films for electrically tuning dielectric constant and refractive index for making various optoelectronic modulators such as quasi-phase match modulators, optical switches, frequency mixtures, and many others. The domain structures can be controlled from epitaxial films on onff-cut substrates.
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低屈折率材料中に光をガイドし閉じ込め強化する導波路構造　[D1]
University scientists have developed a waveguide structure, called a slot-waveguide, that can confine light in a nanometer wide area of low-index material with high E-field amplitude and optical intensity. In contrast to the leaky nature of previous structures for confining light, the slot waveguide is fundamentally lossless. It is also fairly wavelength insensitive. Furthermore, it is fully compatible with highly integrated photonics and easy to fabricate. Potential applications include host for active materials, sensing, non-linear optics, optical modulators and switches, near field optical microscopy, and efficient coupling to nanometer-sized waveguides and structures.
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ディスプレイならびに面外カップリング用リング／ディスク共振器エミッタ―　[D1][H]
In an exciting advance, university scientists have discovered how to get out-of-plane emission of light from a waveguide. This new emitter consists of one or more specially designed ring and disc resonator cavity coupled to a waveguide. Light transmitted through the waveguide will be captured and emitted by the resonator cavity. The university scientists can tailor ring/disc resonator cavities to control the emission characteristics of their passive light emitters. Moreover, by critically coupling the ring/disc resonator to the waveguide, all light can be extracted from the waveguide and emitted. Each ring/disc resonator is capable of functioning as a pixel in a display or as part of an out-of-plane coupling device.




技術分野Ｄ：センサー技術／オプトエレクトロニクスシステム（前ページより続き）
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移相ゲート式マイクロメカニカル光変調器　[D2]
The invention relates to the development of a micromechanical optical modulator that uses a phase-shifting gate. These devices are called optical switches and are an essential component of communication networks. There are many different types of switches, one of which uses a micromachine to move a micromirror into and out of the optical path. Unfortunately, these types of switches are prone to alignment difficulties that impact their proper operation. This invention uses a phase shifting gate (PSG) that, instead of using micromirrors, exploits interference effects to create a highly reflective surface. In addition to eliminating the alignment problems present in the micromirror system, this invention has several advantages over the existing technology.
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マイクロ放電式光検出器　[D2]
This invention allows for the production of a family of photodetectors that are sensitive in the ultraviolet, visible, and near-infrared regions of the spectrum.

Despite previous knowledge of photo responses to low pressure gas discharges, this technology is the first to achieve these responses without using plasma as the photosensitive element. The plasma instead amplifies the number of photoelectrons produced by the cathode’s avalanche effect.

Furthermore, the electronic properties of the photocathode material determine the spectral response of the photodetector. These photocathodes can then be composed of different materials to optimize the photodetector for more specific responsiveness.
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薄膜リチウムニオベートと製法　[D2][C4]

Ferroelectric materials, such as crystalline lithium niobate, are very useful for fabricating a variety of optical and electronic devices, including optical switches and modulators, frequency switching devices, polarized controllers, pulsed waveguide lasers, surface-acoustic-wave filters and acousto-optic devices. Other useful properties of these materials include their piezoelectric, elasto-optic and pyroelectric characteristics. Lithium niobate-based devices are typically manufactured from bulk crystal material - usually a wafer about 0.5 to 1 mm thick - even though the devices use only a small fraction of the material’s surface volume. As an alternative, scientists have attempted to produce thin films of crystalline lithium niobate; however, in its crystalline state this material etches extremely slowly. This invention provides a method of growing thin, ferroelectrics films of lithium niobate, which are easily etched by chemical, kinetic or optical processes. First, a uniform amorphous, thin film of lithium niobate is gown on a substrate. Unlike the material in its crystalline state, amorphous lithium niobate is easily patterned by conventional photolithography and etched by we or dry etchants. After etching, the remaining film can be annealed to its crystalline form, providing a material suitable for optical and electronic applications.
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電気化学的位相変調を用いた可逆性周波数変換による超音速光遅延線　[D2][C4]

Optical delay lines with programmable delays are necessary for a variety of applications such as optical metrology, interferometery and telecommunications. This invention is based upon the principle of frequency conversion using electro-optic phase modulation. The all-fiber, programmable, ultrafast optical delay line has a record scanning rate of 0.5 GHz and a range of 19 ps. This is an improvement over techniques that use acousto-optic modulators or deflectors to achieve rates of 1 MHz, or other techniques that use grafting based dispersive optics and scanning mirrors to obtain scanning rates of 1 KHz.
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柔軟材料の剛性測定用全電気的圧電カンチレバーセンサー[D3][A2]

Cancerous tissues and tumors are stiffer than surrounding tissues. Measurement of tissue stiffness could aid early tumor/cancer location. Ability to measure tumor stiffness under shear in the DC mode, which none of the current technology could achieve, could greatly improve the accuracy of tumor malignancy diagnosis. The current invention, PEFS is an “electronic finger” capable of accurately and non-destructively measuring both the Young’s modules and shear modulus of tissues with gentle touches to the surface.

A PEFS can measurement the Young’s modules and shear modules variation s in tissues with less than one-millimeter spatial resolution to depth of up to several centimeters, offering great potential for in-vivo early detection of diseases. The ability of a PEFS to probe the DC compression and shear tests stands to greatly aid tumor malignancy test accuracy.
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液晶による気相化合物（e.g.環境汚染物）の検知　[D4][B1]

This invention provides a novel means for detecting the presence of gas phase chemical compounds, such as environmental contaminants, with liquid crystals. Although highly sensitive techniques already exist for monitoring gas phase chemicals in the environment, these methods involve expensive, complex instruments and processes, such as a mass spectroscopy, making them unsuitable for real-time use in the field. The device of this invention consists of a thin film of liquid crystals overlaying a nanostructured surface that hosts receptors for binding a chemical compound of interest. When the target compound is present in a sample, it diffuses through the film of liquid crystal overlaying a nanostructured surface that hosts receptors for binding a chemical compound of interest. When the target compound is present in a sample diffuses through the film of liquid crystals and binds to the receptors on the surface. Binding of the compound causes the liquid crystals to change their orientation, a shift that is readily observed with the naked eye. In a series of experiments with organophosphonates -- a group of chemicals found in common garden pesticides and some chemical warfare agents -- the inventors determined the device’s sensitivity to be in the low parts-per-billion range, with a virtual change occurring in a matter of seconds after exposure.
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統合超音波センサーによるＳ／Ｎ比の改善　[D8]

The invention demonstrates the use of a quartz oscillator to improve the performance and reliability of a wide range of binding assays. Namely an integrated oscillator serving on-chip cleaning, mixing and mass sensing has been developed. The invention provides an integrated process which improves signal to noise ratios for binding arrays Mixed Screens particles based upon surface affinity as a function of power input Quantifies bound mass.
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マイクロマシン加工されセグメントされた変形するミラー　[D10]

This invention uses a novel approach to design segmented deformable mirrors used in adaptive optics systems to compensate for the aberrations in a beam of light. The method allows the mirrors to be specifically designed and processed without taking into account the electrode fabrication process. The configuration makes it possible to move individual mirrors without changing their shape.
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ポリシリコンの共鳴ビームトランスデューサ　[D10]

Force transducers are formed of a beam of polysilicon which is mounted at its ends to a silicon substrate and is encapsulated within a polysilicon shell which defines, with the substrate, a cavity around the resonating beam. The cavity is sealed off from the atmosphere and evacuated to maximize the Q of the resonating beam. The beam is produced by deposition of polysilicon in such a way that, combined with subsequent annealing steps, the beam is in zero or low tensile strain. Resonant excitation of the beam may be accomplished in various ways, including capacitive excitation, and the vibratory motion of the beam may be detected utilizing an implanted resistor which is piezoresistive. Formation of the beam is carried out by depositing the beam on a sacrificial layer and surrounding it in a second sacrificial layer before the encapsulating polysilicon shell is formed. The sacrificial layers are etched out with liquid etchant which passes through channels in the periphery of the shell. Following etching, the interior of the cavity surrounding the beam is maintained in a wash liquid so that the beam is not deflected toward any of the adjacent surfaces, and the wash liquid is removed by freezing and sublimation.
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センサーと電子回路を一体化した柔軟な感覚スキン　[D10]

These technologies include three inventions that can work independently or that can be integrated to address problems with sensing monitoring in a wide variety of industries, including military, medical and robotics. Each of the three inventions confronts a specific set of problems:

· Artificial Hair Cell Sensor is a method for designing and fabricating arrayed artificial cilia-type micro-sensors in flexible substrates.

· Flexible Sensory Skin is a technology characterized by sensors and electronics embedded into a flexible, polymer substrate “skin.” The small size and distance between each sensor allows a high density of sensor placement.

· Smart Brick is a novel, non-evasive/non-destructive method utilizing embedded sensor technology inside a brick or other structured component to communicate with a remote location via wireless transmission.
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磁気的マイクロアレーを用いたＩＣチップ　[D10][A1]

University researchers have developed a novel biosensor technology using a magnetic detection scheme. The chip design provides for high sensitivity and rapid response in detecting small numbers of biomolecules in arrays with up to 1 million probes.

Applications:

· DNA Fingerprinting

· Diagnostics

Advantages:

· Rapid results

· High sensitivity

· Low cost
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センサーネットワークにおけるコンテンツに応じたネットワーキング用ネットワークプロトコル　[D10][C2]
Wireless sensor networks are increasingly used to transmit data for homeland security, health care, factory production, transportation and weather prediction, among other applications. However, wireless transmission is still power-intensive and sensors are constrained by limited battery life. New technologies are needed to ensure that data is transmitted in the most efficient manner. University researchers have developed a new network protocol for wireless sensor networks that requires fewer wireless transmissions. The protocol, called DV/DRP, is specifically designed for wireless sensor networks or other similarly constrained network configurations. With DV/DRP, the network routes information only to those nodes requiring the information. Messages containing sensor readings and associated metadata are relayed from source nodes to destination nodes based solely on the fact that destination nodes have expressed interest in specific message content. Routing uses a distance vector protocol augmented to construct both primary and alternate routes.
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モノリシックに集積した回路とMEMSを有する耐過酷環境シリコンカーバイドセンサー　[D10][G2]

In an exciting advance, university researchers have succeeded in creating a design and fabrication methodology for the first monolithic integration of SiC MEMS with SiC electronic circuits. It is now possible to create robust SiC sensors for high shock, high temperature, and highly corrosive environments, such as pressure, temperature and gas sensors, which integrate both a MEMS sensor and functioning signal conditioning circuitry that will process the output of the MEMS device. The same process used to fabricate the circular membrane pressure/acceleration sensor can be used to fabricate any other type of SiC MEMS and monolithically integrate it with any type of electronic device.
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形状記憶ポリマーと生体吸収可能なポリマー電極　[E2]

Electrodes elicit an inflammatory response analogous to the response in a brain stab wound. One of the major limitations of present technology in implantable electrodes is poor long-term biocompatibility and degradation of electrical reliability. Ideally, an implanted electrode should no impact the surrounding cells thereby providing for stable long-term recording of extracellular field potentials from neighboring neurons. Electrode material should be compliant thereby minimizing differential movement of the electrode with respect to brain tissue. The research group working on these electrodes believe they have high potential for individuals attempting to understand the neural basis of behavior neurosurgeons interested in curing mental disease, cognitive and physical disabilities and physicians interested in recording from any tissue or organ for physiological examination of body functions.
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架橋ポリマーの応力緩和　[E2]

The Problem: Internal stress buildup during polymerization of a crosslinked network is a typical result of polymerization shrinkage. This stress may decrease the ultimate mechanical properties of the polymer and/or limit is applications. For example, in optical materials internal stress may introduce unwanted birefringence and in dental materials result in unwanted shrinkage.

The Solution: Internal stress is relieved through reversible cleavage of the polymer backbone, accomplished by incorporating “reversible chain cleavage” groups into the polymer backbone. Under appropriate conditions, reversible cleavage is activated; this can be done either during or after polymerization, or both.
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ナノゲル構造体製造のための組成と処理条件　[E2][F3]

Nanogels are essentially hyper-branched polymer molecules of finite size which is the key distinction from crosslinked polymer networks. The latter are characterized as an “infinite” macroscopic interconnected molecule and are by definition, insoluble in all solvents. Nanogel polymeric particles are typically soluble in common solvents which dissolve analogous linear polymers but have the advantage that their highly branched architecture allows polymers solutions that are much less viscous than similarly concentrated solutions of the corresponding linear polymer. Therefore, nanogel polymer solutions are easier to handle particularly at high solids content, requiring less solvent than linear polymers solutions. Highly branched polymers typically have a lower melt viscosity than analogous linear polymers and are useful for improvement melt processability in injection moulding, compression moulding, extrusion moulding or powder coatings. The nanogel particle size and core versus surface chemistry can be varied to meet different application requirements.
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小型炎光光度検出器　[E3]

A new micro-sized flame photometric detector (FPD) has been developed that has detection limits equal to or better than conventional FPD’s. Detection limits for phosphorous and sulfur have been seen at 3x10-11gS/s and 3x10-12gP/S. The flame size is around 30nL and is generated by a new counter-current method that results in a remarkably stable flame. Gas flows required to operate the FPD are on the order of a few ml/min, far below that needed to operate a conventional FPD.
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蛍光ナノパーティクルを用いたポリマーとポリマー複合体の自由体積とガラス温度の直接的能動的非破壊測定　[E3][F3]

Fluorescent nanoparticles that maintain their ability to fluorescence for a very long time can be used to directly measure free volume in a polymer or polymer composite. The distribution of free volume can be monitored as a function of temperature, pressure and stresses on the material in question. Fluorescence intensity and optical measurements suffice to obtain the desired properties. The ability to measure while the material is still in its “in use” environment renders this technology unique and exciting.
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複合材構造体におけるクラック伝搬と破損の蓄積を現場で能動的かつ定量的にモニタリングする方法　[E3][F3]

Fluorescent nanoparticles that maintain their ability to fluorescence for a very long time, can be used to quantitatively follow and optically image crack propagation and damage accumulation. Fluorescent intensity and optical imaging suffice to obtain the desired behavior. The ability to measure and visualize while the material is in its “in use” environment renders this technology unique and exciting. The same nanoparticles can be used to deliver materials that will repair damage i.e. cross linkers in a thermo set type polymer composite.
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オン・カラム金属コーティング（さや無しエレクトロスプレーエミッタ用）　[E4]

University researchers have developed an on-column metal coating procedure for sheathless electrospray emitters not requiring heating, gluing, or the use of a vacuum.

To date, there are no on-column sheathless electrospray emitters/separation capillaries commercially available. Because of the excellent long-term stability of this electrospray emitter, commercialization and broader availability can be expected.

Applications:

· Unsupervised and automated high-throughput CE/MS applications and Microchip/MS applications

· Spray tip emitters are useful in applications where substances are electrosprays or transferred as charged species from a liquid phase into a gas phase

· Surface coating procedures for chips and other micro-structured devices

· HTS, Mass Spectroscopy, Lab-on-a chip
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シリコン上の超薄誘電体酸化膜　[E4][G1]

The technology is a chemical method for preparing ultrathin oxide films on silicon with low leakage currents and high capacitance, optimizing the electrical properties of the dielectric barrier.




	IPI-59-055

W


S


L


U
高強度スピノーダル合金　[E7]

University researchers have developed a new series of metallic iron-nickel-manganese-aluminum (Fe-Ni-Mn-Al) alloys. These alloys exploit a combination of spinodal-, order-, and precipitation-hardening mechanisms to achieve very high strength and hardness, low density, good oxidation resistance, and reasonable ductility.
The microstructure of the alloys consists, wholly or in part, of a regular array of ultrafine (5-50 nm wide) coherent regions that differ in chemical composition and degree of atomic ordering. This structure is similar to that found in nickel-based superalloys, in which an ordered phase provides excellent strength and creep resistance, while the disordered matrix preserves ductility. However, in the present case, the microstructure arises via continuous chemical separation - spinodal decomposition - that occurs during air cooling and proceeds further upon subsequent annealing.
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誘発表面粘着によるポリジメチルシロキサン（PDMS）のパターン離型　[E9]

This technology is a new non-photolithographic method for preparing polymer resists that can be used in microfabrication as polymer resist molding methods.

The Adhesion Technique is an improvement on a previously known sealing method. The use of adhesion technique and the engineered release of the thin film form a support material using this novel design.

Applications:

· Electronics (low-and mid-end electronics fabrication)

· Bioanalysis

· Liquid crystal displays (LCD) and other flat-panel displays

· Microfluidics

· Sensors

· Photonics (may be used to fabricate thin-film waveguides)
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圧縮可能なガスケットの改善　[E9]

The oil and chemical industry has employed compressible baskets for many years. The gaskets are made up from a metallic substrate which is either stamped in a concertina fashion. These compressible metallic substrates are then coated with a fine graphite paste which helps the sealing of the joint. The major problem that arises is when these gaskets fail, thereby not properly sealing the flange resulting in a leakage of material. The cause of such failures has been subjected to a great deal of debate. This invention aims to assist in failure mode analysis by helping to identify the cause of such a failure, be it material fatigue, improper installation, or other cause.
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超微粒子の砒素、セレン、アンチモンの測定法と装置　[F2]

An analytical apparatus including a hydride generator coupled with a laser-based detection device, with the generator suitable for generating hybrids from a sample, and the detection device positioned to receive hydrides from the hydride generator, and to provide information regarding quantity, identity, presence and/or species of the hydride. A method of processing a sample includes generating hydrides from the sample, and generating information regarding quantity, identity, presence and/or species of the hydride.




技術分野Ｆ：先端製造技術（前ページより続き）

	IPI-60-0

W


S


L


U
マスクを使ったリソグラフィと多世代マスクを用いて大面積で周期的なナノ構造を製造する方法　[F3]

A method for forming lithography masks with large areas of a periodic structure is shown. A small-area mask pattern, consisting of an array of circular openings, is printed in a step-and-repeat fashion to form a large-area replica. Because of the circular shape of the pattern, image fidelity can be maintained over many generations of mask replication, even with large system blur. In the field step, the circle printed by the array of apertures can be stitched together to form the desired periodic image. The technique promises to reduce lithography costs for producing large-area, periodic-array structures.
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蛍光顕微鏡検出法における信号強化法　[F2]

Scanning optical microscopes, such as confocal microscopes, are of increasing importance for looking at living cells and other biological structures. By using fluorescent molecules like GFP (green fluorescent protein), it is possible to locate, track, and differentiate cells and cellular structures with scanning fluorescence microscopy. The quality of the images obtained is dependent on the collection of as much of the fluorescent signal emitted from the specimen, as possible. In current models, the amount of light collected from the specimen by the objective lens may be relatively low. This invention significantly improves photon collection efficiency and image intensity. It involves placing a second dichroic mirror on the opposite side of the specimen as the objective lens. Specifically, an excitation beam is focused by an objective lens onto a specimen. The fluorescence emitted from the specimen is collected by the objective lens. This light is also collected by a condenser lens on the opposite side of the specimen and is directed to a dichroic mirror, which reflects the light photons through the specimen and then to the objective lens. The adds to the photons directly emitted from the specimen, thereby enhancing signal intensity.
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電子的に走査する音響顕微鏡　[F2]

Acoustic microscopy has been an active area of research and commercial development over the past three decades. The purpose of acoustic microscopy is to obtain subsurface planar images of a material. Applications have ranged from non-destructive evaluation of manufactured parts to biological imaging.

University researchers have devised a method for scanning acoustic microscopy (SAM) that employs a 2D array of transducer elements and provides fast, high-resolution imaging in three dimensions.
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風速測定用の多重ビームライダー　[F2]

This new device measures the wind and consists of two lasers, a telescope and a computer that collects and analyzes the data. The data analysis technique and multiple beam design are uniquely inventive to this system, and a prototype exists that was made from commercially available components. This apparatus improves on existing lidars by providing a simpler and less expensive system. This device has the potential to provide wind measurements with at least then times the spatial and temporal resolution of current technologies. In a miniature form, it could provide high-speed (10Hz) spatially-resolved (1<1m) turbulence measurements over distances of 200 meters. It can be used for meteorology, weather prediction, and measuring wind shear for aviation purposes. It can also be used for scientific or pollution control studies.
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ミクロンオーダー解像度の撮像ができる電子スピン共鳴（ESR）顕微鏡　[F2]

A new Electron-Spin Resonance (ESR) microscope has been developed at the university that established new benchmarks in resolution. Already able to achieve 3D resolutions of 10µm 10µm 30µm in several minutes, this university-developed microscope will, with planned enhancements, be able to achieve 2D resolutions of at least 1µm 1µm, and 3D resolutions of 1µm 1µm 5µm. Perhaps even more importantly, this ESR microscope is small, relatively portable, inexpensive to make, and simple to use compared to the Nuclear-Magnetic Resonance (NMR)-based current industry standard, Magnetic Resonance Imaging (MRI).
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機械加工ないし機械的または熱的に処理した表面の残留応力決定法　[F2]

The current state of the art to measure residual stress is through the use of X-ray diffraction or neutron diffraction to measure residual stresses at a sub-microscope level. This method measures how much the atomic spacing in the lattice structure of the material has changed and then calculates the residual stress from these measurements. However, these methods are both expensive and technically complicated to operate. The present invention looks at the residual stresses on a macroscopic level, and offers a low cost alternative that can be employed in most machine shops equipped with a toolmakers microscope and a small oven to stress relieve components/test pieces.
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超小型加速度計　[F2][A2]
Since they were invented over 25 years ago, high-performance accelerometers have been touted for their potential biomechanical applications. However, many of these have not been made, primarily due to the barrier of size. The current fabrication process packages the sensors with bonded cap wafers, which constitute 60% of the sensor’s size alone, thereby creating a critical obstacles to accelerometer miniaturization. This invention introduces a wafer-scale encapsulation technology, based on thick epi-polysilicon encapsulation and HF vapor release. The technology will not only reduce the overall dimensions to less than 250 micrometers (compared with the current state of the art, 2mm), but also eliminate the custom die separation and packaging process typical of the current process. The invention has many biomedical applications, such as gearing recovery and prostheses and heart condition monitoring.




	IPI-59-016

W


S


L


U
微量の流体を正確に調合する方法と装置　[F2] [A5]

Many applications exist for devices that can deposit tiny volume of fluids, including flexible electronics and biological microarrays. One of these methods use quill pins (limited to creating 75-micron diameter spots) that are dipped into biological solutions and then tapped onto a surface to create microarrays. Inkjet printers have also attracted a great deal of attention because they are inexpensive and can rapidly deposit fluid in spots as small as 50 microns in diameter. In addition, inkjets ca rapidly print circuit patterns defined b software onto a substrate; however, this process for creating custom-design circuit has been limited because it requires a photolithographic patterning step to form dense microcircuits. The ability to deposit features of tinier size and to produce custom circuits without the use of photolithography is becoming increasingly important. The microplotter device of this invention can deposit spots or lines on the order of 5micrometter in the size for several applications, including biological microarrays and polymer-based circuits. The device consists of a nozzle for depositing fluid, which is connected to a positioning system that is controlled by customized software on a desktop computer. The nozzle, composed of a micropipette fastened to a piece of piezoelectric, deposits small features through ultrasonic.
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nPS：コンパクトで軽量なサブナノメータ載物台　[F2][F3]

University researchers have developed a compact, lightweight sub-nanometer positioning stage designed with a novel piezoelectric tube arrangement, suitable for an extensive range of applications in both research and industry.

The nPS has significant performance advantages over other inertial sliding devices, including superior positional performance, vibrational insensitivity and thermal stability, as well as reduced manufacturing costs.

Modern manufacturing of materials, sensors and devices at the atomic and molecular level requires positioning stages that have sub-nanometer spatial resolution as well as insensitivity to external vibrations and changes in temperature (i.e. low thermal drift).

In comparison with commercially available beetle-type inertial sliders, the rigid design of the nPS makes it extremely insensitive to external vibrations and temperature vibrations, while requiring only five control wires. The nPS can also be flexed, maintaining rigidity while offering a degree of freedom not available with beetles.
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溶液中のナノスケール物体の捕捉　[F2][F3]

University researchers have developed a novel device, the “Anti-Brownian Electrophoretic (ABEL) Trap” that allows a user to trap a single nanoscale object, such as an individual biomolecular in solution at ambient temperature, and then to position the trapped object with nanoscale resolution.

This novel device works by monitoring the Brownian motion of the particle (via fluorescence microscopy), and then applying a feedback voltage to the solution so that the electrophoretic drift exactly cancels the Brownian motion. By comparison, Laser tweezers can manipulate micrometer-scale objects, but fail for smaller objects because the necessary laser power scales inversely with the volume of the trapped object. The ABEL Trap works on any object that can be imaged optically and can provide information on fluorescence intensity, mobility, drag coefficient, and charge of a single nanoscale object.

The ABEL Trap is non-invasive, and is gentle enough to handle and position biological molecules. The ABEL proof-of-principle device can trap fluorescent polystyrene nanospheres with diameters down to 20nm, individual fluorescently labeled proteins, Virus particles, and DNA.
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走査プローブ顕微鏡　[F2][F3]

Offering previously unavailable dip pen nanolithography capability, this new technology is a scanning probe microscope (SPM) probe fabricated with an integrated capillary. The capillary channel enables ink to travel from an integrated reservoir in the handle to a tip at the end of a cantilever shank.

This novel method combines nano-capillary and fluid reservoirs with dip pen nanolithography, enabling faster, better, and cheaper production of micro- and nanochips. The technology, which significantly simplifies conventional production methods: eliminates the need to dip the probe tip in a well to re-ink, offers a large, uninterrupted supply of readily available fluid, has stronger, longer lasting cantilevers that are easy to clean.




	IPI-59-068

W


S


L


U
サブ１0ナノメータ加工：分子テンプレート作成電子ビーム彫刻、金属ナノワイヤの結晶化　[F3]

This technology provides a technique for fabricating metallic structures with dimensions considerably smaller than 10nm and the use of a focused beam to locally manipulate nanowires with a resolution of about 3nm. This is the first technology to use an electron beam and achieve such a high resolution of matter manipulation.
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粒子ビームによるカーボンナノチューブのアライメント　[F3]

This is a method to align carbon nanotubes and other similar thin nanostructures in a desired direction using a beam of particles. The nanostructures are aligned towards the source of the beam, which is used to determine the direction of alignment precisely.

The major impact of this method will be in applications where nanotubes and similar nanostructures of a precise alignment are needed. Scanning prove microscopy is the first one to benefit, since this method provides well-aligned tips for various techniques of force microscopy. Also micrometers long nanotube tips are fabricated for high-aspect ratio imaging. These tips are 10 to 50 nanometers in diameter and up to 10 micrometers long. Many biological samples are in this scale. Moreover these well-aligned tips an be used as nano-scale needles for biological applications such as cell wall penetration and single nerve cell signal detection. On the mass production side, this alignment method may be sued to make large arrays of well-aligned nanotubes for field-emission idsplay. Similarly this method may be used in the fabrication of nanotube arrays for hydrogen storage in fuel cells, and charge storage n capacitor.
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3軸水平マイクロミリングマシン　[F3]

This invention is a 3-axis machine for micro-milling and drilling. It is built through the compilation of new uses for existing technology, improvements of existing products, and novel solutions to the design challenges of a miniature machine tool. This machine solves several of the problems that have been associated with creating a miniature micro-machining platform and takes miniature machine tools from the laboratory stage of development to a product that can be easily commercialized.
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液体状のナノ構造とナノ粒子　[F3]

Nanoparticles have received a great deal of recent attention because of the broad variety of potential applications for them in numerous different fields. Some nanoparticles have interesting properties themselves, such as fluorescence or protonic conductivity while others are added to polymers to create nanocomposites with useful, and often novel, physical, electronic, magnetic, optical and biological properties. Unfortunately, nanoparticles are solids which makes them difficult to disperse in liquids without first dissolving the nanoparticles in a solvent. Moreover, humidity and temperature affect nanoparticles inn solid, powdered form, making them difficult to store.
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マイクロ技術で製造した流体チャンネル　[F3]

Designed to eliminate the time-consuming dipping required for inking the dip pen nanolithography (DPN) array used for nanoscale patterning, this invention provides a method for providing fluids - inks - to a large array of scanning probe microscope tips. The proprietary technology creates a high-density micropipette array with embedded microfluid channels and arrayed inking openings capable of simultaneously providing multiple types of chemical and biological solutions to closely spaced probes. Dip Pen Nanolithography (DPN) utilizes the capability of Scanning Probe Microscopy (SPM) technology to deposit chemicals onto substrate with sub-100-nm line width by coating the tip with a chemical of interest. The throughput of SPM-based nanolithography methods can be increased by using arrays of probes, in one- or two dimensions.
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カスタム化が可能なマイクロ流体チップ　[F3]

University researchers have developed two separate methods for the design and fabrication of customizable microfluidic chips. Microfluidic chips, sometimes known as Labs on a Chip (LOC), allow movement and processing of biological samples and reagents inside the microchannels of a chip. LOCs enable scaling down of required reagent volume by orders of magnitude which in turn makes it possible to run a multiple number of parallel processes on a relatively small platform. The new technologies will allow the manufacture of more efficient microfluidic chips, at lower cost and with less development time than current methods.

One technology utilizes a unique 2-layer chip design, which includes one soft elastomer layer that can be easily customized at the lab (customer) level. The second technology encompasses a low-cost design and processes for manufacturing modular single-function chips, which can then be stacked to perform customized analyses.
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超音波スプレー熱分解による連続流れ式　[F3]

This invention is a method for the continuous production of semiconductor nanoparticles (i.e. quantum dots), nanostructured catalysts, nanostructured metals and metal oxides, and ceramic oxide nanoparticles using ultrasonically generated aerosols of high boiling point solvents.
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磁心を光触媒性TiO2で被膜した、抗微生物ナノ粒子　[F3][A3]
A novel approach to synthesize a new generation of field-applied, sprayable antimicrobial nanoparticle photocatalysts, which not only can keep wounds clean of bacteria, but can be easily removed using a magnetic after treatment. Titania (TiO2) is an efficient photocatalyst for microbial sterilization. Hence, TiO2 nanoparticles can be directly sprayed on wounds to decrease infection, but unfortunately, TiO2 particles are electrical insulators and, therefore, are difficult to extract from the would after treatment. A novel water/oil (w/o) microemulsion process is being developed to produce TiO2 coated Fe3O4 composite nanoparticles with a core-shell structure. Each TiO2 coated Fe3O4 composite nanoparticle has a magnetic core loess than 10 nm in diameter, with an encapsulated outer shell less than 45 nm in thickness. The TiO2 shell ca provide good photocatalytic capability to treat reactants, such as bacteria and pollutants, and the Fe3O4 magnetic core can facilitate accurate control and handling with a moderate magnetic field. The w/o microemulsion process effectively produces nanocomposite particles with uniform size, spherical shapes, complete covering of Fe3O4 magnetite by TiO2, no aggregation, high photoactivity and good magnetic properties.
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ナノゲル構造体製造のための組成と処理条件　[F3][E2]

Nanogels are essentially hyper-branched polymer molecules of finite size which is the key distinction from crosslinked polymer networks. The latter are characterized as an “infinite” macroscopic interconnected molecule and are by definition, insoluble in all solvents. Nanogel polymeric particles are typically soluble in common solvents which dissolve analogous linear polymers but have the advantage that their highly branched architecture allows polymers solutions that are much less viscous than similarly concentrated solutions of the corresponding linear polymer. Therefore, nanogel polymer solutions are easier to handle particularly at high solids content, requiring less solvent than linear polymers solutions. Highly branched polymers typically have a lower melt viscosity than analogous linear polymers and are useful for improvement melt processability in injection moulding, compression moulding, extrusion moulding or powder coatings. The nanogel particle size and core versus surface chemistry can be varied to meet different application requirements.
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蛍光ナノパーティクルを用いたポリマーとポリマー複合体の自由体積とガラス温度の直接的能動的非破壊測定　[F3][E3]

Fluorescent nanoparticles that maintain their ability to fluorescence for a very long time can be used to directly measure free volume in a polymer or polymer composite. The distribution of free volume can be monitored as a function of temperature, pressure and stresses on the material in question. Fluorescence intensity and optical measurements suffice to obtain the desired properties. The ability to measure while the material is still in its “in use” environment renders this technology unique and exciting.
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複合材構造体におけるクラック伝搬と破損の蓄積を現場で能動的かつ定量的にモニタリングする方法　[F3][E3]

Fluorescent nanoparticles that maintain their ability to fluorescence for a very long time, can be used to quantitatively follow and optically image crack propagation and damage accumulation. Fluorescent intensity and optical imaging suffice to obtain the desired behavior. The ability to measure and visualize while the material is in its “in use” environment renders this technology unique and exciting. The same nanoparticles can be used to deliver materials that will repair damage i.e. cross linkers in a thermo set type polymer composite.
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マニピュレーション作業における力逆送のための触角インターフェース　[F6][A5]

This haptic interface consists of four independently actuated joints for force feedback and a net of three additional passive joints. The four actuated joints are comprised of three joints in the spatial (x, y, and z) direction and one joint for grasping/parting. The spatial joints are prismatic links that provide force feedback along the three orthogonal coordinate axes (x, y, and z directions). The grasping/parting joint uses a rotational joint to provide force feedback to two fingers of the user when the user is grasping an object or parting an object. The addition of the net of three additional passive joints allows for increased maneuverability in the workspace and makes the overall design ergonomic.
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磁気的に改良した粒子ならびに電極　[G3]

The present invention is directed to methods for making magnetically modified electrodes. Such electrodes are useful as electrodes in batteries, such as Ni-MH (Nickel-metal hydride) batteries, Ni-Ck batteries, Ni-AN batteries and Ni-Fe batteries.
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マルチレベル電力変換用ハイブリッド・トポロジー　[G1]

The present invention provicdees multilevel electric power converter including a plurality of PC voltage sources providing The DC source voltage level are preferably multiples of each other and many wary in a binary fashion or in a geometric progression with a factor of three to provide a large number of output voltage lelvesfor a given number of nterer level 
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IGBT用高性能アクティブゲート制御　[G1]

An active drive circuit for high power IGBTs provides optimized switching performance for both turn-on and turn-off by incorporating a three-stage action to improve performance characteristics. The gate drive circuit includes a semiconductor switch such as a MOSFET connected in series with a low resistance gate turn-on resistor between the supply line and the gate input line, and a parallel connected biopolar transistor. During the first and third stages of turn-on, the MOSFET switch is turned on to provide rapid charging of the gate, whereas during the second stage the bipolar transistor is turned on to provide a controlled level of current charging of the gate. Similarly, a switch such as an MOSFET is connected in series with a low resistance gate turn-off resistor between the turn-off supply voltage line and the gate input line, and a bipolar transistor is connected in parallel therewith across the supply line an the gate input line. During the first an second stages of turn-off, the MOSFET switch is turned on to provide rapid discharging of the gate whereas during the second stage the bipolar transistor is turned on to provide a controlled level of discharge current from the gate.
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組成を調整した多層体の低温アニーリングによるケイ化ニッケルの形成法　[G1]

New materials for the fabrication of silicon microelectronic devices are needed to improve conductivity between the silicon of the MOS transistor active circuit elements and the aluminum or copper conductive interconnections. Nickel silicides have been considered as potential next-generation contact materials for silicon microelectronic devices, however conventional synthetic methods present several shortcomings and necessitate several annealing/etching steps and high temperatures due to the formation of unwanted high resistivity nickel silicide phases. The inventors have developed a method of phase pure NiSi, multiplayer structure of Ni and Si with carefully controlled thicknesses, and compositions with a multiplayer structure formed on the surface of a substrate.
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光を用いた、複数の整列した自己集合単分子膜のパターニング法　[G1][A1]

A method for patterning different types of surface chemistry is described. Self-assembled monolayers (SAMs) on noble metal substrates are converted photochemically into a mixed SAM that contains the original SAM and two distinct types of SAMs. The multiple SAMs are patterned on the substrate when light is passed through a photomask that acts as an area-selective filter for multiple wavelengths of light. The ability to pattern surfaces using molecules is important for developing arrays of molecules for drug discovery, synthesis of biomolecules, and as tools in cell-based assays. The method uses near-UV light to alter the SAM, and deep-UV light to remove the SAM. Regions of the surface that are not exposed to light contain the original SAM. The photopatterned SAM can be chemically modified by biomolecular (e.g., DNA, peptides) using synthetic chemistry. The method also allows the patterning of multiple SAMs that resist the adsorption of proteins - a feature unique to the current system and important in developing high fidelity microarrays for proteomics. The photopatterned SAMs can act as etch resists: the region of the substrate from which the original SAM is removed entirely can be etched selectively.
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量子計算用固体量子ドット素子　[G1][C3]
Over the past 25 years, classical computers have completely transformed the way we live and work. Yet, certain extremely complex tasks, such as sorting very large databases, factoring large numbers (needed for encryption and code-breaking) and modeling quantum mechanical systems (important in drug design) remain unsolvable by today’s computers. Indeed, these problems are so difficult they require a new type of computer altogether - the quantum computer. Quantum computers use quantum particles (e.g., electrons), called qubits, to process information, instead of bits as in classical computing. The key hurdle to overcome with this emerging technology is building a scalable design with enough “memory,” or qubits, for effective computing. University researchers have now designed a scalable, multiplayer semiconductor device that can be used to build a quantum computer. Fabricated by growing layers of semiconductors and patterning electrostatic gates on the surface, this quantum dot device traps individual electrons in a slid, brings the electrons close to each other, maintains the electrons’ phase coherence and allows manipulation of the electrons’ individual spin states.
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シリコン上の超薄誘電体酸化膜　[G1][E4]

The technology is a chemical method for preparing ultrathin oxide films on silicon with low leakage currents and high capacitance, optimizing the electrical properties of the dielectric barrier.
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マイクロメカニカル・アクチュエータと共に用いるための位置制御システム　[G2]

A guardrail system including a rail and rail connectors is described wherein the rail is formed of several elongated tubes which are integrally molded at the tube sidewalls. The tubes preferably have polygonal cross-section with sidewalls situated in horizontal and vertical planes, with the vertical sidewalls of the various tubes staggered at different depths within the rail. Connections between rails may be achieved by internal connectors which fit within the tubes of adjacent rails, and/or by use of external connectors which receives the ends of adjacent rails. Such internal and external connectors may also be used to reinforce damaged rails to restore their performance characteristics.
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密閉キャピティ半導体圧力トランスデューサと製造法　[G2]

Sealed cavity structures suitable for use as pressure transducers are formed on a single surface of a semiconductor substrate by, for example, deposit of a polycrystalline silicon layer from silane gas over a relatively large silicon dioxide post and smaller silicon dioxide ridges leading outwardly from the post. The polysilicon layer is masked and etched to expose the outer edges of the ridges and the entire structure is then immersed in an etchant which etches the silicon dioxide forming the ridges and the post but not the substrate or the deposited polysilicon layer. A cavity structure results in which channels are left in place of the ridges and extend from communication with the atmosphere to the cavity left in place of the post. The cavity may be sealed off from the external atmosphere by a second vapor deposition of polysilicon or silicon nitride, which fills up and seals off the channels, or by exposing the substrate and the structure thereon to an oxidizing ambient which results in growth of silicon dioxide in the channels sufficient to seal off the channels. Deflection of the membrane spanning the cavity occurring as a result of pressure changes my be detected, for example, by piezoresistive devices formed on the membrane.
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マイクロメカニカル発振器の音波駆動法　[G2]

A method for the actuation of micro/nanoelectromechnical (MEMS/NEMS) resonators has been developed and implemented. MEMS/NEMS resonators fabricated using a multi-layered stack consisting of the device, the sacrificial and the substrate layers have been used. Using a localized heat source placed on the device layer, such as a laser beam or a resistor, the temperature and therefore the stress at the source is modulated. This causes stress waves to propagate from the source in the form of surface and bulk acoustic waves. When these traveling waves encounter a micro/nanomechanical resonator device, the result moves the device. If the waves are at a frequency that matches a natural frequency of vibration of the device, it undergoes resonant motion. This method allows the possibility of having the drive mechanism of the device relatively far from it; hence eliminating the losses associated with other actuating methods. This method also drives a singly clamped structure, such as a cantilever.
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生物学的界面の化学的環境を制御する微小流体血管材料　[G2][A5]

The invention integrates the fabrication of micrometer scale networks of fluidic channels directly into porous, biocompatible materials. Further by controlling the flow of fluid through these networks to deliver the extract chemicals from the bulk and surface of the material the networks act as an artificial vascular system. Applications such as wound dressings and scaffolds for growing cells and tissues are contemplated.
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モノリシックに集積した回路とMEMSを有する耐過酷環境シリコンカーバイドセンサー　[G2][D10]

In an exciting advance, university researchers have succeeded in creating a design and fabrication methodology for the first monolithic integration of SiC MEMS with SiC electronic circuits. It is now possible to create robust SiC sensors for high shock, high temperature, and highly corrosive environments, such as pressure, temperature and gas sensors, which integrate both a MEMS sensor and functioning signal conditioning circuitry that will process the output of the MEMS device. The same process used to fabricate the circular membrane pressure/acceleration sensor can be used to fabricate any other type of SiC MEMS and monolithically integrate it with any type of electronic device.
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換気フード監視、制御、警報システム　[G4]

When a fume hood is operating at full speed (60Hz/Occupied Mode) a visual and audible alarm loated at the fume hood shall be enabled. When auto set back is enabled via a “Facilitates Management System” and/or an AC inverter to VFD throttles back (15 to 30Hz/Unoccupied Mode) the visual and audible alarm located at the fume hood unit shall be disabled. If a manual override situation occurs, (Occupied Mode) the visual and audible alarm located at the fume hood unit shall be enabled. A digital controller is connected to an existing network via an N2 bus or communication trunk, integrating its point and control information with the entire controller network. Communication and graphics of the fume hood alarm operational status is provided and established with an existing network control module and PC workstation. The system provides local and remote alarming, monitoring and control. Seamless integration is provided between an existing “Facilities Management System” and the new additional software and hardware, in order to create a fully functional and operational fume hood alarm, control and monitoring system.
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直流電源　[G7]

The combination of a unique series-input parallel-output (SIPO) circuit configuration and a sensorless current mode (SCM) technique ensures automatic and nearly perfect load sharing of multiple dc:dc converters even during fast dynamic changes.
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低電圧、高電流用DC-DC変換器　[G8]

This invention relates to electrical energy conversion techniques for direct current (CD) voltage transformation where input power is low voltage high current and output is high voltage. This invention also is related to high frequency AC source for HF link inverters. The device has particular applicability for voltage conversion in vehicles where electrical power is generated by a low voltage alternator typically 12V or 28V as well as in the emerging 42V technologies.
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フラックス切り替えカソード付きマグネトロン　[G8]

A magnetron sputtering apparatus is formed with a plurality of cells each for generating an independent magnetic field within a different region in the chamber of the chamber of the apparatus. Each magnetic field aids in maintaining an ion plasma in the respective region of the chamber. One of a plurality of sputtering material targets is positioned on an electrode adjacent to each region so that said ions strike the target, ejecting some of the target material. By selectively generating each magnetic field, the ion plasma may be moved from region to region to sputter material from different targets. The sputtered material becomes deposited on a substrate mounded on another electrode within the chamber. The duty cycle of each cell can be dynamically varied during the deposition to produce a layer having a graded composition throughout its thickness.
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伝送線における波の反射の補償法　[G8]

This technology is a method to eliminate voltage overshoot in cables used to connect AC electric motors and pulse width modulation (PWM) inverters. As a function of cable length and voltage rise time, voltage overshoot occurs when high frequency currents reflect between the motor and source ends of a cable. University researchers have devised a compensator that shapes the output of the PWM inverter in order to eliminate these reflections; the method only requires knowledge of the transmission line characteristics impedance and propagation delay. This technique extends the life of motor insulation and protects voltage-sensitive devices.
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二重アクティブブリッジを用いたDC/DC変換用電力変換装置　[G8]

A DC/DC power converter suitable for high power applications has an input converter which converts the DC input voltage to an AC voltage and supplies this voltage to a transformer. The output of the transformer is provided to an output converter which converts the AC to a DC output voltage at a controlled level to a load. Both the input and output converters are composed of active gate controlled switching devices and are switched in a soft-switched manner to minimize switching losses and increase switching frequency. The converters can be implemented in single phase or polyphase configurations and can be controlled to closely maintain the output voltage provided to the load at a desired level.
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単相誘導電動機用可変速度駆動装置　[G8]

Widely used in applications such as HVAC, fans, pumps and home appliances, single-phase induction motors are manufactured in large volume and at low cost. These motors operate at a constant speed determined by the AC power line frequency and the load imposed on the motor; however, for many applications (e.g. fan motor drives), a single-phase induction motor that could operate at variable speeds would be advantageous. Although simply reducing the AC voltage to the motor can easily and inexpensively decrease its operating speed, this approach lowers energy efficiency and generally does not allow close motor control. Another approach involves using a power conversion system to change motor speed; however, such power converters are expensive, especially when compared to the low cost of the motor itself. This invention provides a simple and inexpensive adjustable speed drive for use with low-cost, single-phase induction motors. The drive can operate in full-speed mode with high starting torque, and in at least one lower-speed mode suitable for applications such as fan motor drives.
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圧電式ポジショナーの改良された制御法と装置　[G8]

A piezoelectric positioner is accurately controlled to reduce the settling time of the positioner in response to a commanded change in position using velocity state feedback control. The velocity state feedback control uses an estimated velocity of the piezoelectric positioner generated by a velocity observer to provide active damping. The velocity observer has as inputs the same control signal which is provided to the piezoelectric positioner itself and the actual measured position of the positioner, and produces as an output the estimated velocity of the positioner. The velocity observer includes a model of the piezoelectric positioner’s response to the control signal. The model includes estimates of physical parameters of the positioner including the physical mass, physical damping, and physical stiffness of the positioner. Position and velocity state feedbacks are used within the observer model, in combination with the actual measured position of the positioner, to drive a modeled position of the positioner to equal the actual position, thereby also to increase the accuracy of the velocity estimate. The observer state feedbacks reduce errors in the modeled position due to inaccuracies in the parameter estimations, noise, and unmodeled physical disturbance.
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電気機械におけるフラックスとトルクの検知法と装置　[G8]

To determine the flux in the air gap of an electrical machine having distributed stator windings, the voltages across two coils of a phase belt in certain phases of the stator are measured and the voltage across one coil in each phase belt is subtracted from the voltage in the other coil. The voltage differences are integrated to provide a measure of the air gap flux. Measurement of the entire air gap flux about the machine can be obtained utilizing two coils in a phase belt per phase of the machine. The instantaneous electromagnetic torque in the machine can be calculated directly as function of the calculated air gap flux and of the currents I the stator windings. Such flux and torque measurements are obtained utilizing electrical connections to the existing coils of the machine, without the need to modify the machine by adding further windings or sensors. The flux and torque signals so obtained may be utilized in motor controllers, and are particularly useful for control of AC induction motors.
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スイッチングロスが実質的にゼロの静止電力変換法と装置　[G8]

A high efficiency power converter is achieved utilizing a resonant DC link between a DC source, such as a converter rectifying power from an AC power system, to a variable frequency voltage source inverter. A resonant circuit composed of an inductor and capacitor is connected to the DC power supply and to a DC bus supplying the inverter and is caused to oscillate stably at a high frequency to provide a uni-directional voltage across the CD bus which reaches zero volts during each cycle of oscillation of the resonant circuit. The switching devices of the inverter are controlled to switch on and off only at times when the DC bus voltage is zero, thereby eliminating switching losses in the inverter. The resonator circuit can be caused to oscillate utilizing pairs of switching devices in the inverter or a separate switching device across the capacitor, which again are caused to switch on and off only at times of zero voltage on the DC bus. For AC to AC conversion, enabling bi-directional power flow, the switching devices of the power source which converts AC power to DC power may have switching devices which are also switched only at the times of zero voltage so that switching losses in these devices are also minimized.
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モーター負荷用の単相 → 三相電力変換器　[G8]

An apparatus for converting single phase input power to three phase output power supplied to a motor includes a pair of input lines, and a pair of DC bus lines, a pair of capacitors, a pair of diodes, and a pair of controlled switching devices which are each connected between the CD bus lines. One of the input lines is connected to the node between the capacitors and the other input line is connected to the node between the diodes. Two output lines are connected to the input line and a third output line is connected to the node between the two switching devices, with the three output lines being connected to a motor to supply three phase power to the motor. The switching devices are switched in a pulse width modulated manner to provide a voltage between the third output line and the other two output lines which provides the three phase power. During motor startup, at least one startup capacitor is switched in between one or both of the input lines and the output lines to provide startup torque for the motor. This capacitor is switched out after the motor has been started. A capacitor may also be switched in between the two input lines during startup to reduce the in-rush current on the input lines. Conversion of single phase to three phase power is obtained with only two active switching devices and a simple control strategy.
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単相ＡＣ電力変換装置　[G8]

A power conversion apparatus circuit includes pairs of rectifying devices connected together at a first node, a pair of capacitors connected together at a second node, and pairs of controllable switching devices connected together at a third node, each of the pairs being connected in parallel by DC bus lines. The AC power source is connected between the first and second nodes and the output voltage to a load is provided between the first and third nodes. The switching devices are controlled to switch on and off at proper times to provide a controllable output voltage to the load which is at the same frequency as the input voltage and which may be controlled from zero to substantially twice the peak-to-peak input voltage. The output voltage waveform provided to the load can be filtered to provide a substantially sinusoidal waveform to the load. The power conversion apparatus can also function as an uninterruptible power system b connecting an energy storage device, such as a large capacitor or a battery across the CD bus lines, and by controlling the charging of the energy storage device when power is available for the source and discharging the storage device when the power source fails.
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IGBTならびにその他の開閉装置の短絡防止　[G8]

The present invention provides a short circuit protection circuit for IGBT’s and similar power switch devices. Device collector voltage, e.g., desaturation voltage, is monitored to detect rapidly the occurrence of a short circuit fault. The voltage between the power device emitter and the Kelvin emitter terminals of the device preferably is also monitored and integrated to obtain an estimate of the current flowing through the power switch device. Circuit protection is implemented if either the measured collector to emitter voltage exceeds a selected level of the estimated current through the device exceeds a selected level. Upon the detection of the fault, a capacitor in parallel with a zener diode is connected between the power switch gate and ground. Thus, following a fault, the gate voltage is driven quickly to a low level as the voltage on the gate is discharged through the capacitor. The zener diode establishes a clamp voltage at a selected level of gate voltage that permits controlled current flow through the power switching device that is within the capacity of the device sot that the device is not damaged. A pre-charged capacitor is then connected between the gate and ground to turn off the power switching device gradually as the pre-charged capacitor discharges into the gate. The voltage level on the pre-charged capacitor is established by a zener diode connected to parallel thereto.
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準共鳴電気モード静止電力変換法と装置　[G8]

An inverter has a resonant circuit composed of a parallel connected inductor and capacitor and a filter capacitor connected in series with the inductor which has a capacitance substantially greater than the resonant capacitor. A half bridge or full bridge switching circuit formed of pairs of gate controlled switching devices is connected to a DC power supply and to the resonant circuit and filter capacitor, with the switching devices being switched to provide a relatively high frequency, e.g. 20 KHz or higher, resonant current in the resonant circuit. The filter capacitor is of a size such that the high frequency component of the current flowing in the resonant circuit does not result in a substantial voltage at the switching frequency appearing across the filter capacitor. In addition to the high frequency switching current in the resonant circuit, the switching frequency and duration of switching is adjusted in a controlled manner such that a lower frequency AC component appears in the current flowing in the resonant circuit and through the filter capacitor such that a voltage at the lower frequency component appears across the filter capacitor.
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方形波インバーターを持ったハイブリッド・パラレル能動／受動フィルタシステムによる電力線高周波　[G8]

A hybrid parallel active/passive filter system is provided which provides line power harmonic isolation and compensation for power systems connected to high power non-linear loads. The hybrid filter includes a passive filter connected in series with an active filter inverter. The active filter inverter is controlled to generate inverter voltages such that the filter terminal voltage tracks the supply voltage harmonics at a selected dominant harmonic frequency to regulate the supply current harmonics to zero. A synchronous reference frame (SRF) based controller is used to generate harmonic inverter voltage commands based on measured supply current values. A feed forward command signal generator may be used to improve the response of the control system. The active filter inverter is preferably implemented as a square-wave inverter. The active filter inverter DC bus is controlled to achieve power balancing and to provide real power to compensate for losses of the inverter. Power balancing is achieved by exchanging energy at the fundamental and dominant harmonic frequency of the active filter inverter.
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同位元素からの粒子による活性化と発電　[G8]

Microelectromechanical systems (MEMS) have the potential to revolutionize modern sensing systems. The circuits and sensors that make up these systems have been successfully miniaturized; however, the power sources needed to make the systems autonomous are still quite large in comparison. For example, the smallest conventional batteries are still much larger than microsystems, severely limiting the size of the overall device. Thus, there is a need for a power source that can be integrated with the mechanical and electronic components of microstructures to make totally autonomous Microsystems. The invention describes an electrical power generator that has several advantages over conventional power sources for Microsystems. Specifically, the energy carried by particles emitted by radioactive decay is captured and converted to mechanical potential energy that is stored I an elastically deformable element. The energy can be used to activate other mechanical parts directly or can be converted to electrical energy.
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センサーやエレクトロニクス用の自立形フレキシブル基板の製造法　[G8]

This technology allows significant advances in the application of sensing technology. The invention is a method for more efficiently creating superior substrates that are flexible in three dimensions and can be worn, attached to moving objects, or used to produce truly flexible displays.

Benefits:

· Integrates with existing production methods - Components can be created using current microelectronic fabrication methods.

· Adaptable to materials - Components can be fabricated from a variety of materials, such as polymer, metal or silicon.

· Efficient - The technology creates patterning that can be done continuously over large areas enabling flexible devices with the same electrical properties as their more rigid counterparts.

· Low Cost - Enables the use of low cost substrate materials
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共鳴リンクコンバータ用モジュレータ　[G8]

A modulator for resonant DC link and other power converters is provided having superior performance and general applicability to multi-phase converters. The modulator includes three major components: (1) a multi-input, multi-output, linear system, (2) a quantizer, and (3) a latch. The linear system receives multiple reference signal waveforms and multiple feedback signal waveforms representative of the modulator output as input signals and produces multiple linear output signals derived from the difference between the reference and feedback waveforms as outputs. The linear system is preferably a second order system. The quantizer assigns the continuous output for the linear system to one of a finite set of discrete output vectors. The output of the quantizer is latched at a sampling rate synchronized with the times of zero voltage or current on the DC bus of the converter. The latched outputs are used as both control signals, to control the inverter output switching devices, and to derive the feedback waveform signals provided to the linear system. The modulator may be provided as part of a resonant DC link inverter or as part of a control system for such an inverter.
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交流機械用駆動装置においてトランスデューサを使わない位置と速度推定の方法と装置　[G8]

AC machine drives typically require mechanical shaft transducers to control torque and provide trajectory tracking. Shaft transducers and the associated wiring add significantly to the cost and size of the machine as well as the rate of failure of the overall system. Induction machines, which are generally more rugged and economical than other machine types, are particularly compromised by the addition of transducers. Consequently, it has long been recognized that the elimination of position or velocity transducers would be particularly beneficial in reducing costs and improving performance on motor motion control applications. However, estimation of rotor position and velocity in the induction machine, which is by far the most common machine type and thus has the most significant commercial potential, is complicated by the smooth symmetric rotor and symmetric induced rotor and slip. Accurate position and velocity measurement in induction machines can only be obtained by tracking spatial phoenomena within the machine. Limited success has, however, been obtained determining the rotor position in less complex machines (such as synchronous and reluctance machines that have inherent spatially dependent rotor properties that can be easily tracked).

This invention creates a drive system for polyphase AC machines that controls torque and tracks the trajectory in induction, synchronous and reluctance machine while eliminating shaft transducers.
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メディア製品の論争性格付けシステムと方法　[H][C2]
University researchers have developed a novel and effective method for analyzing and interpreting on-line consumer reviews or ratings. Consumer ratings represent an increasingly popular tool in the on-line marketing and selection of products and services, particularly media products (e.g., books, music, movies, etc.). Positive on-line ratings often direct customers to purchase media that they might not otherwise buy. Recommender systems based upon analysis of such ratings can further influence consumer purchases. However, the amount of information provided in customer ratings is often limited to a single score awarded on a scale.

This method employs statistical analysis and heuristics to interpret customer ratings and reviews, respectively. Grades, representing the controversiality, or “fun factor” of the media product are generated according to the standard deviation and skew of all customer ratings for that media product. Controversiality and fun factors provide valuable marketing tools to enhance on-line sales.
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ディスプレイならびに面外カップリング用リング／ディスク共振器エミッタ―　[H][D1]
In an exciting advance, university scientists have discovered how to get out-of-plane emission of light from a waveguide. This new emitter consists of one or more specially designed ring and disc resonator cavity coupled to a waveguide. Light transmitted through the waveguide will be captured and emitted by the resonator cavity. The university scientists can tailor ring/disc resonator cavities to control the emission characteristics of their passive light emitters. Moreover, by critically coupling the ring/disc resonator to the waveguide, all light can be extracted from the waveguide and emitted. Each ring/disc resonator is capable of functioning as a pixel in a display or as part of an out-of-plane coupling device.
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カテーテルラボデータ分析処理装置　[A4]


　


A medical electronics instrument for the complete management of physiologic signals during cardiac catheterization offers computerized data acquisition and analysis for both hemodynamic and electrophsiology applications. The system is built around the Sun Sparc 1+ computer utilizing RISC microprocessor architecture, is on-line and may be networked to other hospital data systems and sensors. All computer operations are by touch screen from a central control monitor. The technology is patented and trademarked. The company seeks a sales and licensing partner in Japan in a related medical field for the large scale marketing of this technology. Extensive scientific test and marketing material in English is available.
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