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1、 特拉维夫大学

1. 9-2011-239 | 柔性叶片流变仪
9-2011-239 | Flexible Blade Rheometer
The Invention发明
The innovation is a low-cost flexible extension to the standard off-the-shelf rotational blade rheometer. State of the art rotational rheometers use fixed and rigid blades, which rotate against a fluid and have limited accuracy at extremely high or low viscosities. Our inventions replaces the rigid blades with flexible blades work by utilizing fluid mechanics and fluid-blade interaction principles and allow to detect small changes of viscosity. The very small viscosity changes are amplified through the interaction of the thin boundary layers on the sidewalls, the high shear in the small gap between the wall and the blade and on the rotating flexible blade itself.    
该项创新成本低廉，将标准的旋转叶片流变仪改进为可以柔性拓展型。旋转流变仪的叶片固定，材质坚硬，对流体粘度的要求很高。我们利用流体力学和流体叶片相互作用的原理，将坚硬的叶片替换为柔性叶片，可以检测出极小的粘度变化。通过侧壁薄边层之间的相互作用，侧壁与叶片之间的小缝隙以及高速旋转的叶片自身产生的高速剪切力的作用，可以将微小的粘度变化放大。
Advantages优势
Diluteness of solutions or small concentration of particulate/hazardous add-on causes slight changes in viscosity. As of now, there are no high accuracy cost-effective solutions available for highly viscous fluids and/or at the lower accuracy range of tools. State-of-the-art viscosity measurement principles are i) torque measurement, ii) flow through small vessels and iii) optical assessment of drop formations. These require high precision mechanics, optics and/or electronics which are the main causes of the high cost of these devices. 
稀释、颗粒物的添加都会带来粘度的变化，到目前为止，没有成本低廉，精度高的手段来测量粘度。最先进的粘度测量原理是：1）扭矩测量；2）流动测量（通过小管）；3）滴液光学分析。这些需要高精度的仪器，光学，电子器材，成本很高。
Potential Applications潜在应用
Accurate and real-time viscosity measurement of dilute solutions of polymers/dyes/mixtures is one of the applications in processing industries (chemical, food, pharmaceutical, etc.).  Rather than purchasing a high cost unit, the existing blade may simply be replaced by the flexible blade on the existing unit (with proper calibration and software).
In the medical applications, the viscosities of blood and urine have long been used as an indicator in understanding and treatment of disease. The advent of modern rheometers allows viscosity measurement with ever‐improving clinical convenience.  A change in blood rheology and flow properties is often associated with hematological diseases or disorders (e.g., sickle--‐cell anemia, malaria). Changes in urine viscosity are used to evaluate homeostasis in heart surgery patients and also in tracking renal disorders.
In water/wastewater treatment, multiphase flows and fuels viscosity is a simple indicator of changes. A change of viscosity can be detected in a stream in real-time as well as in a tank.   
对聚合物、染料、混合溶液进行精确而实时的粘度测量是加工行业（化学、视频、制药工业等）中的一个应用。并不需要购买高成本的设备，可以把现有流变仪中的固定叶片更换成柔性叶片（需要进行校准，添加软件）。医学中，血液和尿液的粘度一直作为治疗和判定疾病的重要指标。流变仪的出现带来了极大的便利。血液流动特性通常反应出血液系统疾病（如贫血，疟疾等），尿液粘度通常用来评估心脏手术病人的状态平衡或肾功能监控。水处理中，粘度是一个简单的指标。可以检测到河流或者罐子内的粘度变化。
Patent Status
A US provisional patent was filed in 2011
2011年美国临时专利
2. 3-2009-26 | 采用纳米压印光刻产品认证（NIL）
3-2009-26 | Product Authentication using Nanoimprinting Lithography (NIL)
A unique Nano Imprinting Lithography (NIL) technology, based on a polymeric replication method, to battle counterfeiting
• Extremely difficult to copy or forge
• Inexpensive implementation (tag printing)

Tag printing: Imprint on the brand product a set of nanometer scale patterns that are invisible to the naked eye (and most microscopes). Authentication: “Read” and analyze the tag using an appropriate device. Such tag can be unique per product or even per item (similar to serial number); A simple hand-held scanner is used for reading and verifying the pattern. A single mold supports imprinting pf many patterns, making the system robust, cost-effective and reliable.

独特的纳米压印光刻（NIL）技术，基于聚合物复制方法，以打击盗版。

• 极难复制或伪造
• 低成本（标记印刷）

标记印刷：印在产品品牌的一组纳米级图案，对人类肉是看不见（甚至显微镜）。
身份验证：“读”，只有用适当的设备才能读或分析吊牌。这种标签可以为标识每个产品，确保每件唯一性（类似于序列号），一个简单的手持式扫描仪可用于读取和验证该图案。一个单一的模具支持多种图案的印记，使得系统功能强大、低成本及可靠性。

The Need 

Current anti-counterfeiting measures employ solutions that are based on technologies such as holograms, RFID, special inks, watermarks, etc. These measures employ either low resolution structures that can be relatively easily replicated and counterfeited, or are costly and difficult to use.
The market requires an inexpensive and simple solution that implements a nearly impossible replication. The desired security tagging requirements include:
• Extremely difficult to forge

• Simple detection

• Technology realization is relatively inexpensive
Currently available technologies do not adequately fill these needs.

需求

当前的防伪措施采用了基于全息图，RFID，特殊油墨，水印等技术。这些措施低分辨率低，相对很容易被复制和伪造，或成本高和使用困难。而市场需要一种廉价、简单、不可能复制的解决方案。

• 极其难以伪造
• 简单的检测

• 技术实现相对便宜

Potential Applications 

Tagging products such as auto parts, electronic parts, and medicines to prevent forging and copying are all examples of the need for sophisticated security and authentication measures that are difficult to imitate or forge.

应用前景

标记的产品，如汽车配件，电子配件和药品，防止伪造和复制是需要先进的安全和认证措施，是很难模仿或伪造的实例。

Advantages 

Nano-imprinting presents a huge barrier for the potential forger, while the production and authentication process remain cost-effective. The stamping is compatible with a large variety of substrates (metal, plastic, glass, fabric) and is conducive to mass production. The technology is up/down-gradable depending on the desired level of security. Customers will include pharmaceuticals manufacturers, brand-name manufacturers and possibly scrip or currency printers among others.

优势

纳米压印为潜在伪造者提供一个巨大的障碍，而生产和认证过程中保持有成本效益。冲压适用于各种型材（金属，塑料，玻璃，织物），有利于大规模生产。该技术所达到的安全水平高低依赖于客户需求。客户将包括：药品生产企业，名牌厂家，凭证或货币打印机等。

Stage of Development

Prototype sample stamps have been prepared with nano-scale dimensions and have been tested on a lab scale. Hundreds of stamping cycles were performed, with no degradation seen in the stamp quality.

发展阶段
已用纳米尺寸准备样品邮票与并进行实验室规模检验。进行数百次冲压循环，该印模质量得以保证。

Patents
US patent granted No. 8,678,284;
A continuation application in the US is being filed US2014-0175171-A1

专利

美国专利8678284号

继续提交申请号US2014-0175171-A1
3. 9-2014-767 | 静电束形成的纳米晶体管(MSET)
9-2014-767 | Multiple Stated Electrostatically Formed Nanowire Transistors (MSET)
TECHNOLOGY技术
Electrostatically Formed Nanowires (EFN) based transistors have been recently suggested as robust sensing (Shalev et al. 2013) and memory devices (Shalev et al. 2012). The EFN device resembles the silicon-on-insulator (SOI) four gate field-effect transistor (G4-FET) developed in 2002 (Blalock et al. 2002) which emerged from the volume inversion SOI MOSFET. The G4-FET combines MOSFET and junction gate field-effect transistor (JFET) principles as it consists of a top MOS gate, a bottom substrate gate, and is located between by two lateral junction gates. The four gate transistor can be naturally adapted to CMOS technology scaling and manufactured in conventional silicon-on-insulator (SOI) processes with a low cost and high volume manufacturing. If a specific bias is applied to the side gates, the conduction band electrons between them are confined to a well-defined area forming a narrow conduction channel, the electrostatically-formed nanowire. Figure 1 (a) shows a schematic design of such a transistor. Figure 1 (b) illustrates the formation of the EFN in a cross section view.

静电束形成的纳米晶体管（EFN）2013年开始用于鲁棒传感技术，2012年用于存储设备。EFN与2002年的绝缘硅（SOI）四栅场效应晶体管(G4 FET)类似，G4FET结合了MOSFET和场效应晶体管。原理是它有MOS顶栅和底栅组成，位于两个横向连接的栅之间。四栅晶体管可以自然适应CMOS技术的缩放，还可以用传统的绝缘硅（SOI）工艺大规模低成本的生产。如果侧栅采用特定的栅，他们之间的电子束被限制在特定的区域，从而形成一个狭窄的传导通道——静电束形成的纳米线。图1(a)为示意图，图1(b)为剖面图，显示了静电束纳米线的形成。



 By applying non-symmetric bias on the side gates, the position of the EFN can be moved towards one of the gates (Shalev et al. 2013). We propose a novel Multiple State EFN Transistor (MSET) that exploits the EFN lateral movement in order to form a single transistor, multiple valued, multiplexer. In this device, the drain is split into several isolated individual drains and the MSET output is defined by a thin conduction channel between a specific drain and the source. Having a multiplexer functionality, this device can implement any logical operation within its inputs and outputs range.  Since this device is based on simple SOI concepts, it can be integrated into current technology relatively easily. To the best of our knowledge, this is the first CMOS compatible transistor for MVL large-scale circuits to be suggested. A schematic illustration of an MSET device with two gates and two drains can be seen in Figure 1(c).

利用侧栅的非对称性，可以将纳米线的位置进行偏移。我们研究了一种新的静电束纳米晶体管（MSET），利用静电束的横向运动，形成单晶体管、多值、多路晶体管。该装置的主束可以分成几个独立的束，MSET的输出被定义为一个极细的传输通道。由于多路性，该装置可以在输入输出范围之内实现任何逻辑操作。由于该装置基于SOI原理，很容易将其集成到当前的相关技术中。据我们所知，这是MVL大规模电路中第一个CMOS兼容晶体管。图1(c)为两栅两束的MSET装置。

THE NEED 需求
As CMOS technology is expected to reach its fundamental limits in the near future, new logic and memory design concepts are subject of utmost importance. Multiple Valued Logic (MVL) can perform complex operations with a reduced number of transistors making it a natural candidate for replacing the current technology. Research on ternary logic (three-value logic) based on standard MOSFETs has been conducted in the 1980s. However, this technology was never been widely implemented. Resonant-Tunneling Bipolar Transistor (RTBT) and similar resonant-tunneling devices, particularly such with multiple negative differential resistance (MNDR) were also proposed as building blocks for MVL circuits. RTBT are three terminal heterojunction bipolar transistors and hence fundamentally different and not compatible with current CMOS technology. Furthermore, such devices are typically made of non-conventional elements, limiting their ability for wide spread implementation. Other MVL components have been realized with combined single electron and MOS transistors, bottom up grown nano-wires and Carbon Nano Tubes. However, to date it is unclear whether those can be integrated into large-scale circuit production.

不久的将来，CMOS 技术的发展就会达到极限。因此新的逻辑和存储器的设计成为重要的课题。多值逻辑MVL晶体管数量少，可以进行复杂的操作，成为新技术的发展重点。上世纪80年代已经基于MOSFET技术进行了三逻辑研究。然而，该技术从未被广泛应用。谐振隧穿双极晶体管和类似的谐振隧穿装置（RTBT），尤其是带有多重负微分电阻（MNDR）的装置，也被作为模块用于多值MVL电路中。RTBT 是三端异质结双极晶体管，从根本是不同的，不能用于CMOS技术。此外，这些设备是由非传统的元件构成，大规模使用受限。 其他的MVL部件通过结合单电子和MOS晶体管，在技术上已经实现，自下而上生成纳米线和碳纳米管。然而，至今尚不清楚这些是否可以大规模进行生产。

POTENTIAL APPLICATION潜在应用

The suggested device can be used as a basic building block for analog and digital circuits in Application Specific Integrated Circuits (ASIC) and Field Programmable Gate Arrays (FPGA). The combination of well defined conduction states and continuous gates voltages may make MSET based circuits attractive for mix signals (analog and digital) circuits such as digital to analog and analog to digital converters. If proved to have significant advantages over the common technologies in the three main criteria: Silicon area, Power consumption and Speed, the MSET technology can be used by all companies in the semiconductor industry. If MSETs are shown to have superior performance in part of the three parameters, they should be designated for use in specific products. For example,  MSET based circuits that show superior low power consumption can be used in mobile applications.

在专用集成电路（ASIC）和现场可编程门阵列FPGA中，该装置可作为数字、模拟电路的基础模块。良好的导通状态以及连续的门电压，可以使MEST在电路引力的作用下，实现数字信号到模拟或者模拟到数字的转换。和传统技术相比，可以从下面三个标准来衡量MEST技术的优势：芯片面积、功率和速度，MSET技术在半导体行业中的通用性。MSET技术可以用于特定的产品，主要因为它的优越性能。如，使用MSET能耗低，因此可以用于移动设备

STAGE OF DEVELOPMENT发展现状

The functionality of the devices was demonstrated with a semiconductor devices simulator. First prototypes were fabricated by Tower Jazz and have demonstrated the basic MEST functionality. Optimized devices are currently being fabricated.

该设备的功能已通过半导体模拟器进行演示，Tower Jazz制作了第一个模型，并演示了MEST的基本功能。目前正在进行优化改进。
专利：
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4. 9-2014-742 | 4.5吨马达主动流动技术
9-2014-742 | Active Flow Technology for Motor Vehicles up to 4,500 kilograms
The Invention发明

Miniature Air Vehicles (MAV's) with Active Flow Control (AFC) is an aviation invention in which the means for thrust generation, flight control and lift augmentation are created by the same fluidic actuators, located within the MAV.  This can solve many of the problems that inhibit further development of the field. The most compelling reason for using AFC for MAV's, is that traditional control surfaces, as well as external motor-driven propellers, are eliminated and the only physically detectable evidence of the actuators is the streaming jet flow (with zero-mass flux) issuing from slots on the surface of the vehicle. Linkages, push-rods, propellers, hinges and moving surfaces are also eliminated.  This brings with it the potential for robustness and field-worthiness, hitherto considered unattainable within the context of MAV's as well as radical improvements in the performance of low Reynolds numbers air vehicles.

带有主动流动驱动器（AFC）的微型飞机是一项航空发明，其推力产生、飞行控制和升举力都是由安装在微型飞机内的流体驱动器产生。解决了制约该领域进一步发展的许多问题。传统的驱动器采用外部电动螺旋桨的方式，而采用AFC驱动器后飞机外观不再有螺旋桨，唯一看到的是流体射流（零质量流量）从飞机表面的插槽喷出，不再需要传动的连杆、推杆、螺旋桨、铰链等。至今，在微型飞机领域以及提升低雷诺兹数飞机性能方面，该技术是非常先进的。
Need and Advantages需求和优势

The Miniature Air Vehicle (MAV) with Active Flow Control (AFC) is essentially a flying wing, which is made up of two half-wings that are swept-back at an angle, a configuration based on the YB-35 and B-2 flying-wing bombers. 

The span and mean-chord of the wing of one example are approximately 450mm and 100mm, respectively and the vehicle's weight is 2.25N. The invention integrates the three major flight systems (lift, guidance and thrust) into one. The wing has no traditional external control surfaces or propulsion means, and externally is extremely robust and simple. Instead, the wing incorporates a number of span wise oriented slots, which contain arrays of fluidic actuators, each of which provides approximately 0.01N of thrust for each 1 Watt of power. These actuators supply enough thrust to fly the wing at 10-15 m/s. Several rows of such internally-mounted actuators also provide guidance, by proper distribution of the actuation authority along the chord and across the span of the vehicle. 
Real-time control is provided in a manner that ensures smooth and rapid handling qualities. Control laws allow a human operator to remotely fly the MAV by utilizing a flight control computer in conjunction with fuzzy logic algorithms. The proposed MAV exhibits structural robustness, large storage capabilities and low drag. A similar concept could be used to enhance the effectiveness of axisymmetric bodies and with robust actuators, currently under development, operate up to Mach numbers of 0.5.

带有该驱动器的微型飞机的机翼由两个带有一定角度的半翅组成，结构语句YB-35 和B-2飞行轰炸机。本发明将三种主要的飞行系统（提升力，制导力和推力）整合到一起，机翼没有传动的推进装置，外部简单，功能强大。机翼上采用了一些导向槽，包含流体驱动器阵列，每个1瓦电约产生0.01N的推力。驱动器每秒可产生10-15米的推力。通过适当的排布驱动器可以产生制导力。

实时控制可以确保飞机平稳、高速飞行。操作人员可以通过电脑远程控制微型飞机，该微型飞机结构稳定，阻力小，储存力强。另外一个用于提高飞机对称性，带有强大的驱动器的类似的产品，目前正在研发中，操作起来马赫数为0.5.

Potential Applications潜在应用

There has been increasing interest in the development of very small flight vehicles. This is a result of new military and environmental needs, as well as the maturation of the technological feasibility. 
It is now widely believed that MAVs will be capable of providing the individual soldier with on-demand information about his surroundings, resulting in unprecedented situational awareness, greater effectiveness and fewer casualties. Moreover, technological spin-offs will soon find their way to other applications such as detection of toxic or radioactive waste or assistance in law enforcement.

微型飞机在军事以及环境方面的具有广阔的发展前景，相关的技术也日益成熟。微型飞机可以向士兵报告周边环境信息，使其了解周围未知区域，减少伤亡。另外，技术的发展还可以实现一些其他应用，比如探测到毒品，放射性元素，实现援助等。

Patents专利
Granted US，美国授予专利

5. 9-2014-738 | 动物监控传感器
9-2014-738 | Sensor for Animal Monitoring

It is clear today that brain activity of a restrained (or sedated) animal is completely different from that of a freely behaving animal.  That is why neuroscientists are seeking to find ways to study animals freely behaving on their natural grounds.  TAU's interdisciplinary research has led to the development of the MULTI SENSORS – Multi Modal Recording Systems for small animals, which are designed to enable recording the world as the animal senses it, without the need of transmitting the information. 

我们知道，大脑受抑制的动物表现与正常动物完全不同，科学家们正在研究动物们的活动表现的原因。特拉维夫大学研发的多传感器是一种多模态记录系统，可用于小型动物，用来记录动物的感觉，而不需要传送信息。

SMALL IN SIZE AND WIDE IN FUNCTIONALITIES

型号及特点：体积小，功能多
The Multi Sensors were developed by Dr. Yossi Yovel from the Department of Zoology and the Sagol School of neuroscience, and Dr. Gabor Kosa from the School of Mechanical Engineering.  The devices come in two models: 
多传感器由Yossi Yovel 博士和Gabor Kosa博士研发，设备有两种型号：

Super-Light Multi Sensor

超轻型多传感器

The smaller of the two sensors (2.1x1.5x0.4 cm) weighs only 1.7 grams together with the optional GPS and ultrasonic microphone. An 9 DoF inertial measurement module (0.3 gr) can be attached on demand. Additional sensory modules can be easily attached allowing to record any analogue signal such as: EEG/EMG, heartbeat , temperature, etc. The additional module weight is 0.4 gram.

该传感器体积为2.1x1.5x0.4厘米， 连同可选的GPS和超声波麦克风重量只有1.7克。一个重0.3克的9 DOF惯性测量模块可以根据需要进行连接。还可以连接其他附加感觉模块，可以记录任何模拟信号，如脑电图/肌电图，温度，心跳，等。附加模块的重量是0.4克

Cam-Plus Multi Sensor

带凸轮的多传感器

The larger device is less than 10 grams in weight and includes a camera, an ultrasonic microphone, an accelerometer (9 DoF sensor) and 4 analogue channels that can record physiological data such as neural activity (or EEG/EMG), heart-rate or body temperature and can be easily carried by a rat.  Its design allows neuroscientists to enjoy the benefits of gathering on-board long term high quality behavioral data from freely moving animals.
该传感器小于10克，包括照相机、超声麦克风、加速计（9 DOF传感器）和4个模拟频道，可以记录动物的生理数据，如神经活动（或脑电图/肌电图），心率或体温。体积小大鼠易携带。通过这种装置，科学家可以长期采集动物们自由活动的数据

Multi Sensor Advantages:

多传感器优势

· Minimized design - smallest of its kind: The Multi Sensors were specially designed to meet the requirements of lightweight (<10g) "next generation" data-logging platform capable of multiple simultaneous parameter logging.
· Enables storing the data on the animal without the need to transmit.
· Ideal for laboratories studying animal behavior in a confined environment or in the field.
· Sensory Information collected by the animal is gathered in video and audio formats while information about the activity of the animal can be followed by the accelerometer.   
· Allows brain activity recordings
· External rechargeable power supply.
· Equipped with standard micro SD card based storage, which can be easily replaced and downloaded, it has large storage capacity.
· 体积小，适合轻量化需求，重量小于10克。下一代数据记录平台可以允许多种数据同时进行记录。 

· 不需要转换可以直接储存动物数据·       

· 可以在特定的环境中研究动物表现

· 采集的信息可以是视频也可以是音频的格式，动物活动信息可以快进加速。

· 可以记录大脑活动

· 外部进行充电

· 配有标准SD存储卡，容易更换卸载，存储性能强

6. 9-2011-239 | 柔性叶片流变仪
9-2011-239 | Flexible Blade Rheometer

The Invention发明
The innovation is a low-cost flexible extension to the standard off-the-shelf rotational blade rheometer. State of the art rotational rheometers use fixed and rigid blades, which rotate against a fluid and have limited accuracy at extremely high or low viscosities.  Our inventions replaces the rigid blades with flexible blades work by utilizing fluid mechanics and fluid-blade interaction principles and allow to detect small changes of viscosity. The very small viscosity changes are amplified through the interaction of the thin boundary layers on the sidewalls, the high shear in the small gap between the wall and the blade and on the rotating flexible blade itself.    

该项创新成本低廉，将标准的旋转叶片流变仪改进为可以柔性拓展型。旋转流变仪的叶片固定，材质坚硬，对流体粘度的要求很高。我们利用流体力学和流体叶片相互作用的原理，将坚硬的叶片替换为柔性叶片，可以检测出极小的粘度变化。通过侧壁薄边层之间的相互作用，侧壁与叶片之间的小缝隙以及高速旋转的叶片自身产生的高速剪切力的作用，可以将微小的粘度变化放大。

Advantages优势
Diluteness of solutions or small concentration of particulate/hazardous add-on causes slight changes in viscosity. As of now, there are no high accuracy cost-effective solutions available for highly viscous fluids and/or at the lower accuracy range of tools. State-of-the-art viscosity measurement principles are i) torque measurement, ii) flow through small vessels and iii) optical assessment of drop formations. These require high precision mechanics, optics and/or electronics which are the main causes of the high cost of these devices. 

稀释、颗粒物的添加都会带来粘度的变化，到目前为止，没有成本低廉，精度高的手段来测量粘度。最先进的粘度测量原理是：1）扭矩测量；2）流动测量（通过小管）；3）滴液光学分析。这些需要高精度的仪器，光学，电子器材，成本很高。

Potential Applications潜在应用
Accurate and real-time viscosity measurement of dilute solutions of polymers/dyes/mixtures is one of the applications in processing industries (chemical, food, pharmaceutical, etc.).  Rather than purchasing a high cost unit, the existing blade may simply be replaced by the flexible blade on the existing unit (with proper calibration and software).
In the medical applications, the viscosities of blood and urine have long been used as an indicator in understanding and treatment of disease. The advent of modern rheometers allows viscosity measurement with ever‐improving clinical convenience.  A change in blood rheology and flow properties is often associated with hematological diseases or disorders (e.g., sickle--‐cell anemia, malaria). Changes in urine viscosity are used to evaluate homeostasis in heart surgery patients and also in tracking renal disorders.
In water/wastewater treatment, multiphase flows and fuels viscosity is a simple indicator of changes. A change of viscosity can be detected in a stream in real-time as well as in a tank.   

对聚合物、染料、混合溶液进行精确而实时的粘度测量是加工行业（化学、视频、制药工业等）中的一个应用。并不需要购买高成本的设备，可以把现有流变仪中的固定叶片更换成柔性叶片（需要进行校准，添加软件）。医学中，血液和尿液的粘度一直做为治疗和判定疾病的重要指标。流变仪的出现带来了极大的便利。血液流动特性通常反应出血液系统疾病（如贫血，疟疾等），尿液粘度通常用来评估心脏手术病人的状态平衡或肾功能监控。水处理中，粘度是一个简单的指标。可以检测到河流或者罐子内的粘度变化。

Patent Status
A US provisional patent was filed in 2011

2011年美国临时专利

7. 9-2012-279 | 微通道散热器发明
9-2012-279 | Effective cooling of ICs with microchannel heat sink

The Invention发明
A miniature heat sink containing micro channels for extremely effective forced air cooling of high power electronic devices.  Multiple vortex rings are generated and propagate along the channels.  This causes optimum mixing of the air which leads to enhanced heat removal from the hot device. Due to the small size of the microchannel, a large number of such channels can be placed over a given heat generating surface in a single layer or multiple layers (the thickness of a layer is less than 1mm) to yield a very high heat removal rate within a very small size heat sink. The channels can also be integrated as separate layers in a 3-D electronic circuit architectures, located between layers of heat generating components to effectively remove heat and resolve hot-spot regions.

带有微通道的小型散热器可以有效通过空气给高功率电子设备散热。在这些通道里产生多个涡环，这样空气混合状态最佳，从而使温度降低。由于通道十分微小，因此物体表面可以有大量通道，可以分成单层也可以多层（每层的厚度小于1毫米）。因此散热片面积随小，散热性能很好。这些通道还可以集成在3D电路中，放置在发热部件之间，这样可以有效进行散热，解决发热点问题。

Potential Applications潜在应用
The global market for Electronic Thermal Management is forecast to reach $8.6 billion by 2015, Factors driving growth include developments in technology and a marked increase in the production of miniaturized microprocessors. However, the more dense integrated circuits become, the more heat removal becomes a problem, since the same (or better) processing power is packed into a smaller package. It is necessary to remove this heat as effectively as possible, preferably using air (rather than cooling fluids).  Usually, efficient heat removal in the miniature scale (sub-mm) is difficult since convection is relatively weak.  The discovery of micro channels as effective

2015年全球的电子产品散热方面销售预计达到86亿美元。引起增长的因素包括技术的发展以及微处理器的生产增长。由于各种芯片集成在一起，体积很小，如何更有效的散热成为了一个问题。因此需要利用空气更有效散热。由于对流很弱，在极小的空间里散热是十分困难的，而采用微通道是一种很好的模式。

2、 希伯来大学
1. 9-2013-2904 | 可调节/可固定的混合纳米晶/纳米碳管印刷传感器

项目简介：可以在透明基材上打印

类    别：光电子学，微电子学，纳米工艺，纳米材料与纳米结构，涂料，柔性电子器件

开发阶段：样机展示

专利状态： PCT（专利合作协定）提交申请

1) 亮点:

许多传感器、发射器、晶体管和逻辑设备使用纳米碳管作为电子和光电子器件及其主要构件。

目前的红外和可见光探测器朝着非透明、刚性的固态基板方向发展。光刻和洁净室的过程是昂贵的，不提供大数组的简单解决方案。

该新技术可实现喷墨印刷杂化、可调谐纳米碳管和纳米晶体检测器在柔性透明基板上，以及在刚性半导体或电介质衬板。

2) 创新点：

可调节、可固定的混合纳米晶/纳米碳管传感器的喷墨打印。

制作好的多壁碳纳米管，在银电极之间喷墨印刷在柔性透明基材上

[image: image2.png]



3) 关键特征：

通过纳米晶体的适当选择，在UV-NIR波长范围（300纳米-2500纳米）内具有可调性。简单的可打印的湿化学技术。

· 可用于任何商业湿墨打印机。

· 可以在室温下进行低成本光探测器的制造。

· 响应时间在1KZ范围内。

· 响应率和探测率堪比商用导热探测器。

· 印刷设备可以从基板的两个方向上吸收光并且传送大部分的能量。

· 传感器可被印刷到大面积以及在柔性基板上。

4) 开发进程：

目前正在开发具有宽光谱紫外到MIR范围的大幅面传感器。

下一阶段的目的是在适当的频率实现辐射探测的印刷标签。

5) 机遇：

传感器可以在大幅面上进行印刷，例如建筑和汽车。

可监测黑暗条件的柔性透明低成本传感器。

简单的辐射探测贴纸。
2. 9-2013-2893 | 应用于3D印刷传导结构的油墨和加工过程

项目简介：3D传导物质的高效、低温生产

类    别：3D打印、纳米粒子，涂料，复合材料，纳米材料和纳米结构，印刷电子

发展阶段：概念验证

专利情况：提交专利申请

1) 领域

· 数字印刷是用于制造电极的导电图案，如传感器和显示器。

· 印刷电子产品涉及印刷纳米粒子和金属前体，主要是银油墨生产导电图案。

· 目前，达到高纵横比喷墨印刷导电图案的主要障碍是油墨的流动，由于它的低粘度或在印刷的三维物体内的渗透路径困难。

· 油墨应用于高纵横比下的导电模式的快速制造。

2) 创新

首先将分散的银纳米颗粒和紫外光固化的乳液液滴组成或通过印刷多孔结构的油墨，填充到导电材料中，然后通过一个简单的、低温烧结银纳米粒子的方法，来制造3D传导结构的新型油墨和工艺。

· 喷墨打印新的乳液纳米粒子油墨示意图

· 印刷点的侧面图，每一个点由不同数量的印刷的单个的液滴组成。

· 注意每一个点的高度随印刷层数的增加而增加。

· 导电物体在乳液中形成DLP印刷油

3) 主要功能

一旦印刷和聚合的结构，金属源将呈现连续的和导电的低温烧结或化学还原，以便将结构转换成一个导电的对象。

· 该方法适用于具有高纵横比的印刷线，也适用于3D传导物质。

· 利用紫外聚合方法进行累积制造工艺，通过适当选择元件，可对结构的各种性能进行剪裁。

· 油墨适用于喷墨和DLP印刷。

4) 发展里程

本研究的目的是提高印刷图案和物体的导电性。

5) 工作描述

积累制造的新材料和新概念。

6) 专利状态

已出版的 US/2015/0366073; 2952072
3. 14-2013-2965 | 使用闪烁材料进行3D打印

项目简介：用于形状复杂的闪烁材料的生产 

类    别：复合材料、聚合物、设备、国土安全、3D打印

发展阶段：可行的原型演示；持续的研发来提高性能和修改新材料显示其它所需的性能

专利状况：临时专利申请

1) 我们的创新

· 我们在众多的几何形状已经开发了打印闪烁材料，使用三维打印技术在各种掺杂闪烁体材料可以选择定制的检测性能所需的应用。

· 而不是以加工一块为优先形状消减的制造方法，我们采取自下而上的方式使用添加剂生产的新开发的3D打印技术直接打印所需的形式。

2)  重点介绍

· 用于检测和测量电离辐射的闪烁计数器是因为他们可以廉价的量子效率高，能同时测量光强与入射辐射能量的广泛应用。

· 目前闪烁器由铸造树脂+固化剂组合或通过熔融体挤出。这些铸造或挤压闪烁，然后加工成需要的形状使用标准的加工技术。

· 低熔点或软化点的闪烁体和需要用于光收集表面清洁需要低温加工和极端的清洁和抛光加工后的零件需要闪烁。

· 铸造闪烁体遭受长时间的生产时间（最多2周聚合）和不服从复杂的几何形状，由于需要产生一个复杂的模具。

· 对闪烁探测器的制造3D打印技术

具有复杂几何形状的几乎不可能的机器使用我们制定材料印刷闪烁的例子。薄壁空心圆柱的顶端装有一个网格允许超流氦流和包括耦合到移波光纤外部的凹槽。（包括规模欧元硬币）

3) 主要特点

· 配方，可用于光固化成形印刷具有30%闪烁商业聚苯乙烯闪烁体的效率。

· 使闪烁体的设计创作，如空心或填充气体闪烁体，加工或直接到闪烁体或作为模具设计特点闪烁，不能用一个标准的方法来实现。

4) 发展阶段

· 第一个阶段是为闪烁材料定型，其次是材料的选择适合的中子和γ射线检测。

· 下一阶段是进行进一步的研发和选择最佳的材料组合的各种应用。此外，我们将开始研究综合材料由多种材料制造，每一组都有特定的性质。

5) 机会

· 额外的掺杂剂的夹杂物，如高Z材料或Gd增强中性粒子检测

· 使用多个化合物同时或连续变化的掺杂浓度 印刷（如基于喷墨打印机）允许使用嵌入式移波光纤闪烁体的制造

· 该技术的潜在应用包括：

PET成像伽玛相机的低成本制造；
中子探测器的低成本制造检测国土安全应用的特殊核材料。

6) 专利状况 

发表WO 2015 / 118533
4. 14-2010-2453 | 新型径向偏振干涉仪（RPI）    

项目简介：14-2010-2453|新型径向偏振干涉仪（RPI）

Levy Uriel, HUJI, Faculty of Science, Applied Physics Department

利维乌列：以色列耶路撒冷希伯来大学（HUJI) 理学院应用物理系

New approach produces better sensitivity, resulting in improved resolution

新方法产生更好的灵敏度,从而提高了分辨率

类别 ：应用物理、光电子学/光学、光电子计算和光通信

发展阶段：概念验证，研究完成。
专利状况： Granted US美国专利

Highlights: 亮点

New approach to interferometry enables measurement of smaller phase changes than conventional Michelson interferometer, resulting in improved resolution

干涉仪测量的新方法能够比传统迈克尔逊干涉仪测量较小的相位变化量,从而提高了分辨率。

Our Innovation: 我们的创新

New radial-polarization interferometer (RPI) combines the concepts of spatially inhomogeneous polarization fields (other than circular, elliptical, or linear) with orthogonal-polarization interferometry to generate a spatially varying intensity pattern along the beam. This yields additional spatial and phase information which improves displacement and phase-change measurements.

新径向偏振干涉仪（RPI）组合空间非均匀极化场（不是圆形，椭圆形或线性其它）具有正交偏振干涉的概念，以产生沿所述光束在空间上变化的强度图案。这产生提高了位移和相变测量附加的空间和相位信息。

The radial-polarization interferometer (RPI) uses inhomogeneous, orthogonally polarized beams in the experimental setup that produce a spatially and intensity varying beam pattern (left) unlike the constant-intensity output from a Michelson interferometer (right). The RPI beam pattern yields additional information that improves phase measurements. (Courtesy of the Hebrew University of Jerusalem)

径向偏振干涉仪（RPI）使用在实验设置不均匀，正交偏振光束产生空间上和强度变化的波束图案（左）不同于由Michelson干涉（右）输出恒定的强度。 RPI的光束模式产生，提高了相位测量的附加信息。 （耶路撒冷希伯来大学提供）

Key Features: 主要特征

Minimum detectable phase change in the RPI is, on average, 3-4 orders of magnitude smaller compared with the Michelson interferometer, allowing the measurement of much smaller displacements.

在RPI最小检出相位变化，平均幅度较小的3-4个数量与迈克尔逊干涉仪相比，允许小得多的位移的测量。

Development Milestones:发展里程碑

Seeking partners for commercialization

寻求商业化合作伙伴

The Opportunity:机遇

Applications in atomic-level measurements in research laboratories, semiconductor fabrication, optics, remote sensing, metrology.  

应用在原子水平的测量研究实验室、半导体制造、光学、遥感、计量。

Patent Status:专利状况

Granted US 8,804,128

授予美国8804128
5. 14-2013-2954 | 3D打印的光学板    

项目简介：14-2013-2954 | 3D 打印的光学板

Ron Guy, HUJI, 理学院, 物理研究所

能够制备积分毫米光学器件，三维印制纤维，电子，以及微流控

分   类：微电子，光电/光电，半导体，流程，三维打印

研发阶段：打印光纤原型

专利状态：专利合作协定(PCT) 申请

亮点

光学打印技术已经开发并用于制造定制化的交互式设备的光学元件。使用三维打印。包括用于电光和流体控制/测量的实验室芯片系统。由于这种方法，光学元件是使用三维印刷技术打印的，这会使得元件本身不会具有较高的品质，离所要求的真正的研究级设备的标准相差甚远。因此我们需要一种类似的用以构建光学系统的新方法通过这种方法，电子系统通过使用含有光学电路的模板制造完成并能够“贴装”模拟光学元件。

我们的创新

一种新型的带有波导电路和底板的3D打印图案的光学电路板（OCB）便于外部光学元件安装在底板。所使用的市场上的材料和工具可以确保高品质的打印光学元件连接和定位，低成本的固定座，可商用的微光学器件。

通过3D打印技术制造的悬浮纤维组合，完全的安装集成。
光导纤维和耦合输出的示范（从右下角附近的光点）。
特点

该OCB可通过使用标准的电子电路技术，使简单的和集成的电光系统结构以一种简单的方法制造出来，简化了设计，制造和维护简单的光学系统，使得光学感测，显示和照明元能够直接嵌入在交互装置上为现成的，高品质的，光学元件的整合提供了一个平台。
发展里程碑

制作成第一个成功的打印纤维原型。

研发出了如何通过适当的化学处理，减轻纤维的表面粗糙度，以改进光衰减。

现在研发内部电路的光耦合输出的自动清洗和抛光程序。

期望在六个月内研发出微小的/毫米级的全集成的光学无源器件。

机遇

通过极大地拓展光电器件的功能，以制备完全可用于“实验室电路板”和“试验电路板”的应用。3D打印技术使得射流室能够被完全的集成到结构中，降低光谱和动态测量的成本。

专利状态

发布时间 WO 2015/071903
联系以获取更多信息:

Dov Reichman

业务拓展副总裁 - 化学与物理

+972-2-6586692

耶路撒冷希伯来大学的Yissum研发公司

高新科技园, Edmond J. Safra Campus,Givat-Ram, 耶路撒冷

邮箱 39135, 以色列耶路撒冷 91390

电话: 972-2-658-6688, 传真: 972-2-658-6689


