研討會議程
	時間
	內容

	09:00 ~ 09:20
	報到/張貼壁報展示

	09:20 ~ 09:30
	開幕致詞

	09:30 ~ 10:20
	邀請演講：黃榮山 副教授
國立臺灣大學 應用力學研究所 

Wireless Nanomechanics-based Biosensors for Real-Time Telemedicine

	10:20 ~ 10:35
	休息

	10:35 ~ 11:25
	邀請演講：簡紋濱 助理教授
國立交通大學 電子物理學系 

簡介掃描探針顯微術及其應用

	11:25 ~ 12:15
	邀請演講：羅能文 副教授
東海大學 畜產與生物科技學系 

What can nanoscience do for biotechnology?

	12:15 ~ 13:30
	午餐/壁報展示

	13:30 ~ 14:20
	邀請演講：林國瑞 助理教授
國立交通大學 電子工程學系
Semiconductor Quantum Nanostructure Lasers
量子奈米結構半導體雷射

	14:20 ~ 14:25
	休息

	14:25 ~ 14:40
	應用於奈米微影技術之奈米光柵的奈米光學特性
Nano-optical properties of plasmonic nanogratings for nanolithography
國家實驗研究院儀器科技研究中心 奈米技術組  何符漢 副研究員

	14:40 ~ 14:55
	應用原子力顯微鏡於奈米結構與奈米圖案製作之研究
Fabrication of Nanoscale Oxide Structure and Patterns Using
Atomic Force Microscope
東南科技大學 機械工程系與機電整合研究所  黃仁清 副教授

	14:55 ~ 15:10
	應用掃描探針顯微技術於奈米生物檢測
Study of nanobiology by using an atomic force microscope
國立清華大學 奈米工程與微系統研究所  楊中堯

	15:10 ~ 15:25
	多壁奈米碳管的力學挫曲行為之探討
Mechanical buckling of multi-walled carbon nanotubes
國家實驗研究院國家高速網路與計算中心 工程計算組  盧建銘 副研究員

	15:25 ~ 15:40
	以熔融插層法製備聚苯乙烯/多壁奈米碳管的奈米複材
與其鑑定、機械性質研究

Synthetic, Characterized and Mechanical Properties of Polystyrene/Multi-Wall Carbon Nanotube Composites Prepared by Melt Intercalation
清雲科技大學機械工程系  劉松柏 副教授

	15:40 ~ 15:55
	奈米碳管場發射顯示器的動態熱機行為分析
Study on the Thermo-mechanical Behavior of Carbon Nanotube
Field Emission Display
國家實驗研究院國家高速網路與計算中心工程計算組  盧建銘 副研究員

	15:55 ~ 16:15
	休息

	16:15 ~ 16:30
	以超臨界流體電鍍研製鎳奈米網絡陣列
Nickel Nano-Net Arrays Formed by Super-Critical Fluid Electroplating
國立雲林科技大學 光電工程研究所  林堅楊 副教授

	時間
	內容

	16:30 ~ 16:45
	使用酸性礦化劑進行氨熱法合成奈米氮化鎵晶體之研究

The study of ammonothermal synthesis of nano gallium nitride crystal with acidic mineralizers
中華技術學院 機械工程系暨機電光工程研究所  吳玉祥 副教授

	16:45 ~ 17:00
	利用PDMS透鏡增強螢光接收訊號之生物檢測晶片研究

A study of PDMS microfluidic chip fluorescent detection system with lens to enhance fluorescent signal
國立臺灣海洋大學 電機工程學系  陳永昌

	17:00 ~ 17:15
	鈦酸鉛鈣焦電薄膜紅外線陣列式熱影像感測元件製作及熱絕緣結構之研究
A study of Thermal Insulated Structure for (Pb,Ca)TiO3 Pyroelectric Thin Film Infrared Image Sensors
國立臺灣海洋大學 電機工程學系  羅皓佑

	17:15 ~ 17:30
	應用有限元素法和類神經網路分別模擬及預測出奈米壓痕試驗之最大負荷
Application of FEM and Abductive Network to Simulate and Predict the Maximum Load for Nanoindentation Test
國立虎尾科技大學 機械與機電工程研究所  張聖藝

	17:30 ~ 17:45
	刮痕試驗在不同的基底-薄膜的機械材料性質分析
The different mechanical properties analysis of the coating/substrate
for scratch test
國立虎尾科技大學 機械與電腦輔助工程系  邱建彰

	17:45 ~ 17:55
	閉幕


簡介掃描探針顯微術及其應用
簡紋濱 助理教授
國立交通大學電子物理學系
摘要
掃描探針顯微術是看見奈米世界與操縱奈米世界的眼跟手，其主要的工作原理，是利用尖銳的探針（其探針尖端可比擬為直徑約10 nm的球），接近平整的表面達到約1 nm的距離下，由於探針與樣品之間的作用力或穿隧電流，使用者設定保持一固定的作用力或穿隧電流，在此條件下藉回饋系統保持探針與樣品固定距離，藉由掃描器讓探針在樣品上水平方向掃描移動，以取得樣品表面的形貌圖。我們將簡介掃描穿隧電流顯微鏡、原子力顯微鏡與磁力顯微鏡之基本工作原理，並介紹此類顯微鏡相關之應用。
關鍵詞：掃描探針顯微術
What Can Nanoscience Do for Biotechnology?
Neng-Wen Lo
Department of Animal Science and Biotechnology, Tunghai University,

Taichung 40704, Taiwan
Abstract
Biotechnology, as it was regarded by the United Nations Convention on Biological Diversity, has contributed towards the manipulation of biological organisms or biological processes through modern techniques, which could be profitably used in agriculture, animal husbandry, medicine and environmental cloning. In medicine, modern biotechnology finds promising applications in such areas as drug production, genetic testing, gene therapy and pharmacogenomics.  Nanoscience, on the other hand, refers to the elemental study of phenomena and the exploitation of matter at the atomic, molecular, and supramolecular level, where properties vary radically from those at a larger scale. In this talk. I will first give a short introduction about the scientific issues concerned by the molecular and cell biologists and spend some time discussing recent advances in biotechnology including stem cell research, RNAi, and imaging techniques commonly used in life science laboratories.  And then, I will go on talking about the applications of nanoscale particles including quantum dots, nanoshells, nanotube, and other fluorescent markers on biomedical research and how nanoscience has brought medical biotechnology to a new realm of possibilities for cancer diagnosis and treatment.
Key words: biotechnology, cancer, nanoscience, RNAi, stem cell
Neng-Wen Lo, Ph.D.

Associate Professor

Department of Animal Science and Biotechnology, Tunghai University

Education:

B.S., Dept. of Physics, Tunghai University 
Ph.D., State University of New York at Buffalo, USA 

Experience:

Research Fellow, Dept. of Tumor Biology, Johns Hopkins School of Medicine, USA
Assistant Professor, Department of Animal Science and Biotechnology, Tunghai University
Director of Agricultural Extension Center, College of Agriculture, Tunghai University
應用於奈米微影技術之奈米光柵的奈米光學特性
何符漢1 陳龍羿2 羅志偉2 陳聖元1
1財團法人國家實驗研究院儀器科技研究中心奈米技術組

2國立交通大學電子物理所
摘要
光學微影技術的空間解析能力受限的兩個主要因素為於光學繞射極限與光阻材料的結構。目前現有提升空間解析技術主要都在利用短波長的光源，例如改用紫外燈或是電子束，這些都會造成光阻材料選擇與製程系統其中光路的重新設計。為了克服繞射極限，利用次波長尺寸結構的光罩是目前被提出最可行的方法之一，其中使用金屬奈米結構之光罩因能產生表面電漿效應，進而能控制光強分布與增強度。光罩結構設計上滿足邊界條件將可很容易地產生之表面電漿，其形式會有侷域場或是傳遞表面波兩種。這篇研究中我們將報導金膜上之奈米光柵的光學性質。實驗上我們利用近場光纖探針上之孔穴產生人造點光源，並以近場光學顯微儀來量測其奈米光學性質。我們由實驗結果發現可觀察到表面電漿波受結構影響的本徵模態分布，另外也量測到不同入射波長對實驗結果的影響。這份研究除了對微影技術的發展有更多的基本物理資訊外，更對電漿感應器、濾波器與表面電漿產生元件提供重要的訊息。
關鍵詞：奈米微影技術、奈米光子技術、表面電漿子學、近場光學
Nano-optical properties of plasmonic nanogratings for nanolithography

Fu-Han Ho1, Long-Yi Chen2, Chih-Wei Luo2, and Sheng-Yuan Chen1
1Nano-Technology Division, Instrument Technology Research Center,
National Applied Research Laboratories

2Department of Electrophysics, National Chiao Tung University
Abstract
For photolithography, the spatial resolution of the photomask is limited by the optical diffraction and material properties of photoresists.  To increase the resolution, a light source with short wavelengths, like UV light, or electron beams are now always used. To bypass the diffraction limit, photomask with subwavelength structures using by illumination in the near field is now proposed.  The metallic nanostructures are one of the subwavelength photomasks in order to generate the surface plasmon (SP), which the plasmon or optical near field can be manipulated in its distribution and enhanced in its intensity.  By matching the dispersion-matching condition, surface plasmon is easily generated in the ways of highly localized field or propagating surface wave.  In this study, we investigated the nano-optical properties of nanograting structures on the gold film.  Nano-optical properties were examined by using an artificial point source on an optical fiber tip in the near field.  We found spatial distributions of SP eigenmodes, which is strongly dependent of wavelengths of input light. This result provides important information for the further applications on not only nanolithography, but also sensors, optical filter and SP generator.
Key words: Plasmonics, nanophotonics, near-field optics, nanolithography
應用原子力顯微鏡於奈米結構與奈米圖案製作之研究
黃仁清1, 2 王瑞揚2 呂學諭2 許崇佑2 涂志豪2 李春桔2
1東南科技大學機電整合研究所
2東南科技大學機械工程系
摘要
本文利用導電AFM探針，在矽晶片上以奈米氧化術進行奈米結構與奈米圖案之製作。在奈米氧化點製作方面，本文針對外加電壓、氧化點數等參數，藉由改變參數來觀察對實驗之影響情形。實驗後發現隨著電壓的增加，氧化點成長的高度也會隨之增加。而氧化點數的多寡會影響奈米氧化點之高度，其趨勢為氧化點數愈少時氧化點高度較高。在奈米線方面，其趨勢為移動速率愈快時氧化線之高度越低且線寬越窄。本文亦以奈米氧化術進行奈米圖案之製作，實驗後發現在1000 nm ( 1000 nm的範圍內，亦可製作出複雜的奈米圖案。
關鍵詞：原子力顯微鏡、氧化、奈米圖案、矽
Fabrication of Nanoscale Oxide Structure and Patterns Using Atomic Force Microscope
Jen-Ching Huang1,2, Rui-Yang Wang2, Syue-Yu Lu2, Chong-You Syu2, Jhih-Hao Tu2, and

Chun-Chi Lee2
1Department of Mechanical Engineering, Institute of Mechatronics, Tungnan University

2Department of Mechanical Engineering, Tungnan University
Abstract
This article uses the electric conduction AFM probe, carries on the fabrication of nano-structure and nano-pattern on silicon (Si) wafer by nano-oxidation technique. In the fabrication of nano-oxidation dot aspect, we study the influence of changing the experiment parameters, such as applied voltage, number of oxide dot, etc.. After the experiment, it can be found, the applied voltage increases, the height of oxide dot growth increases. The number of oxide dot is able to affect the height of oxide dot, its tendency is that the less number of oxide dot is, then the higher oxide dot is. In the fabrication of nano oxide line aspect, the faster the moving speed of tip is, then the smaller the height and width of the nano oxide line are. It also carries on the making of the nano-pattern with nano-oxidation technique in this study. It can be observed, using the nano-oxidation technique can also make out the complicated and clear nano-pattern in the range of 1000 nm ( 1000 nm.
Key words: Atomic force microscopy, Oxidation, Nano-pattern, Silicon
應用掃描探針顯微技術於奈米生物檢測
楊中堯1 林明瑜2, 3 魏若芬2 葉哲良1 楊裕雄2 何符漢3
1國立清華大學奈米工程與微系統研究所

2國立交通大學生化工程研究所

3財團法人國家實驗研究院儀器科技研究中心奈米技術組
摘要
近幾年來，奈米生物技術的蓬勃發展將為醫學科技帶來重要革命。其中來自生物體的奈米材料，例如蛋白質、脂質、細菌等等，可應用在奈米電子元件、奈米機械元件、基因治療、生物植入等。然而發展奈米生物或醫藥材料固然重要，但如何深入檢測更是一個重要的課題。目前在奈米生物檢測技術上不外乎使用光學顯微鏡與電子顯微鏡等，本研究中所使用的檢測技術為掃描探針顯微術，既沒有光學顯微鏡的繞射極限，也不用電子顯微鏡的真空環境及試片前處理。在一般大氣中，甚至水中均可做檢測，這對於需要存在大氣環境或是液體環境的細胞來說是很合適的檢測方法。而本研究目前也針對蝴蝶翅膀、大腸桿菌、紅血球等做了一系列的表面檢測，例如表面形貌、摩擦力影像及表面受力大小，這些奈米生物量測技術將可提供於有別傳統檢測技術無法獲得之奈米尺度內的重要訊息。
關鍵詞：奈米生物技術、掃描探針顯微儀
Study of nanobiology by using an atomic force microscope

Chung-Yao Yang1, Ming-Yu Lin2,3, Yu-Feng Wei2, J. Andrew Yeh1, Yu-Hsiung Yang2, and
Fu-Han Ho3
1Institute of Nanoengineering and Microsystems, National Tsing Hua University
2Institute of Biochemical Engineering, National Chiao Tung Univeristy

3Nano-Technology Division, Instrument Technology Research Center,
National Applied Research Laboratories
Abstract
The wide development of nano-biotechnology will bring an important revolution for medical technology in recently years. The nanomaterials from organisms, such as proteins, lipids and bacterium can be used in nanoelectronic devices, nanomechanical devices, gene therapy, bio-embedding and so on.  It is now an important issue how to measure the bioproperties in a nano-scale. Optical microscope (OM) and scanning electron microscope (SEM) are now always used in nano-bio-imaging system.  However, the resolution is low in the OM and the sample preparation is difficult for SEM.  In this study, we use an atomic force microscope (AFM) to probe the biomaterial with high spatial resolution. Another advantage is that AFM could be used in atmosphere or liquid for living cells. We measured the topography, friction image and force curve for Escherichia coli, erythrocyte and butterfly wings in ambient. This novel technique will provide significant information for further applications in biology.
Key words: nano-biotechnology, atomic force microscope
多壁奈米碳管的力學挫曲行為之探討
郭屈原1 王雲哲1 盧建銘2, 3 黃吉川3
1國立成功大學土木工程學系

臺南市東區大學路1號
2財團法人國家實驗研究院  國家高速網路與計算中心

臺南縣新市鄉南科三路28號

3國立成功大學工程科學系

臺南市東區大學路1號
摘要
本文以分子動力學模擬方法探討單壁、雙壁以及多壁奈米碳管在承受固定壓縮率之單軸向壓縮應變時的力學挫曲現象。在細長比(SR)固定的條件下，SR較小的奈米碳管，其挫曲型態與圓柱型連體薄殼(continuum shell)之挫曲變形特徵類似；而SR較大的多壁奈米碳管，則呈現尤拉柱(Eular column)的挫曲特徵。同時亦發現，管徑較小的奈米碳管有較大的挫曲強度，而且多壁奈米碳管的挫曲強度則是取決於最外層的碳管管徑。
關鍵詞：分子動力模擬，奈米碳管，挫曲
Mechanical buckling of multi-walled carbon nanotubes
Qu-Yuan Kuo1, Yun-Che Wang1, Jian-Ming Lu2, 3 and Chi-Chuang Hwang3
1Materials Program, Department of Civil Engineering, National Cheng Kung University,
Tainan, Taiwan 70101, Taiwan

2National Center for High-Performance Computing, National Applied Research Laboratories
No. 28, Nanke 3rd Rd., Sinshih Township, Tainan County 74147, Taiwan

3Department of Engineering Science, National Cheng Kung University,
Tainan, Taiwan 70101, Taiwan
Abstract
Buckling strengths, in terms of compressive strain, of single-, double- and triple-walled carbon nanotubes (CNTs) are investigated to study the effects of slenderness ratio (SR) via the molecular dynamics (MD) simulations with the Tersoff potential. Under constant ratio of slenderness, the CNTs with small SR behave like a continuum shell object. For large SR's, multi-walled CNTs exhibit the characteristics of the Euler columns. In addition, smaller nanotubes possess higher buckling-resistance. The buckling strength of multi-walled nanotubes is controlled by the size of their outermost shell.
Key words: Carbon nanotube, Buckling, Molecular dynamics simulation
以熔融插層法製備聚苯乙烯/多壁奈米碳管的奈米複材
與其鑑定、機械性質研究

劉松柏 梁哲維
清雲科技大學機械工程學系
摘要
本研究目的乃是瞭解聚苯乙烯/多壁奈米碳管的奈米複合材料之機械性質。熱塑性高分子聚苯乙烯雖然有優良的特性，但在物理、化學性質上的缺點為碎裂性高、抗溶劑腐蝕性差以及耐溫差。因此本研究使用聚苯乙烯作為基材，添加多壁奈米碳管，使用塑譜儀混煉後再熱壓的方式製備出奈米複合材料，期望能改善其物性上之缺點。藉由添加不同重量百分比的多壁奈米碳管，探討此奈米複材的機械性質之改善，進行拉伸、撓曲、衝擊、微奈米硬度、耐磨耗等試驗。並且經由穿透式電子顯微鏡TEM，觀察此奈米複材內多壁奈米碳管的分散情形。

研究結果發現，添加多壁奈米碳管含量於0.55 wt%時，對於拉伸強度、撓曲強度、硬度及耐磨耗等性質，均有提升之效果。在添加5 wt%奈米碳管的TEM圖中，可觀察出於基材中的奈米碳管已呈現聚集現象，甚至造成部分高度團聚的情形。

關鍵詞：奈米複合材料，聚苯乙烯，多壁奈米碳管，機械性質
Synthetic,Characterized and Mechanical Properties of Polystyrene/Multi-Wall Carbon Nanotube Composites Prepared by Melt Intercalation
Sung-Po Liu and Che-Wei Liang
Department of Mechanical Engineering, Ching Yun University, Chung-Li, Taiwan 32097,
Republic of China
Abstract
This research investigates the effect of the polystyrene (PS) concentrations on the mechanical properties of PS/ Multi-Wall Carbon Nanotubes (MWNTs) nanocomposite using the twin screw mixed method.  The thermoplastic PS has many excellent characteristics, the merits on physics, chemical property are poor toughness, poor anti-solvent corrosion, and poor anti-temperature. Therefore, we will utilize PS as the matrix material, as well as add in with a changed-layered MWNT, the way of the hot pressing prepare out nanocomposites after through Plastograph-Mixer by the twin screw mixed method, expect to be able to improve the merits of its physical properties. By MWNTs add different weight percentage, the ones that probe into this mechanical properties of nanocomposite material are changed, tensile, flexural, impact, micron-nano indenter and wearing test, etc. And use transmission electron microscopy (TEM), observe this MWNTs scattered situation in nanocomposite material. 

The results show that while the MWNTs content is increased at 0.5~5 wt%, and its mechanical properties ( tensile strength, flexural strength, hardness, and wearing is all increased. When 5 wt% MWNTs was added to the PS matrix materials, we could observed in the MWNTs already gathering phenomenon, even cause some situations of high aggregation. 
Key words: Nanocomposite materials, Polypstyrene, Multi-Wall Carbon Nanotubes, Mechanical property.
奈米碳管場發射顯示器的動態熱機行為分析
盧建銘1, 2 簡文通3 李旺龍4 張自恭1 洪正修3
1財團法人國家實驗研究院  國家高速網路與計算中心

臺南縣新市鄉南科三路28號

2國立成功大學工程科學系

臺南市東區大學路1號
3國立屏東科技大學機械工程系

屏東縣內埔鄉學府路1號

4國立成功大學奈米科技暨微系統工程研究所

臺南市東區大學路1號
摘要
奈米碳管場發射顯示器(CNTFED)具有陰極射線管與平面顯示器的雙重優點，隨著大尺寸螢幕與低價奈米碳管的來臨，奈米碳管場發射顯示器的研發益受重視。本文以分子動力學模擬方法探討奈米碳管管束微包在矽基板上，於包含溫度效應的外加電場條件下的動態熱機行為，並獲得奈米碳管尖端群體擺動的動態特徵。
關鍵詞：奈米碳管、場發射顯示器、分子動力學
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Abstract
The carbon nanotube field emission display has the advantage of both the cathode-ray tube and flat display, and had paid much attention to the research of that along with the more large-size monitor and low-price carbon nanotube. The molecular dynamics simulation method with the Tersoff potential is used to investigate the thermo-mechanical behavior of the micro-cell of carbon nanotube bundle grown on silicon-based substrate under the external electric field and various temperature effects. Moreover, the dynamical characteristic of the tips of groups of carbon nanotubes, which oscillate together under the aforementioned conditions, is also studied.
Key words: carbon nanotube, field emission display, molecular dynamics simulation method
以超臨界流體電鍍研製鎳奈米網絡陣列
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摘要
本研究結合超臨界流體電鍍及陽極氧化鋁(AAO)製程技術，形成鎳奈米尖網絡陣列。奈米級AAO陣列分別製作於高純度鋁箔基板與蒸鍍在矽晶圓上之鋁薄膜上，運用場發射掃描式電子顯微鏡分析，發現在較低溫(5(C)下，以二次陽極氧化過程所製作之AAO孔洞，會有較好之均勻性與排列性；至於AAO孔洞之直徑介於48 nm至122 nm之間，並可藉由陽極化電壓及氧化時間來控制之。接著利用CO2及含鎳之電鍍液，於80 ~ 150 bar及40 ~ 60(C條件下，以超臨界流體電鍍法在AAO奈米孔陣列上沉積出網絡狀分佈之奈米級鎳金屬陣列，以90 ~ 120秒的臨界流體電鍍時間，鎳奈米尖的底部寬度可控制在100 ~ 150nm之間。
關鍵詞：超臨界流體電鍍，陽極氧化鋁，鎳奈米尖網絡陣列
Nickel Nano-Net Arrays Formed by Super-Critical Fluid Electroplating
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Abstract
In this work, the Ni nano-net arrays formed by integrating the super-critical fluid electroplating and the anodic aluminum oxide (AAO) have been investigated. AAO nanopore arrays with good uniformity were obtained by using the two-step anodization process at 5(C as observed with Field-Emission Scanning Electron Microscope (FESEM). Also, the diameter of the AAO nanopores can be controlled by the anodization voltage and time. The pore size of the AAO nano-pores is within 48 nm to 122 nm. Subsequently, nickel electrodeposition solution and the surfactant were mixed with super-critical carbon dioxide (SCCO2) fluid to deposit the Ni nano-tip array under pressures of 80 ~ 150 bar and at temperatures of 40 ~ 60(C. Ni nano-tips with base width of 100 ~ 200 nm have been formed with supercritical fluid electroplating time in the range of 90 ~ 120 sec.
Key words: Super-critical fluid electroplating, anodic aluminum oxide (AAO), Ni nano-net arrays
使用酸性礦化劑進行氨熱法合成奈米氮化鎵晶體之研究
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摘要
氮化鎵在藍綠光二極體與雷射二極體的光電運用上，已成為具吸引力的材料之ㄧ，氮化鎵光電元件目前是採用磊晶的方式在異質基材上沉積薄膜，也由於缺乏同質基材的緣故，使得鍍膜產生了無法避免的缺陷，裂化了元件的性質與壽命，所以開發氮化鎵同質基材是必然的趨勢，而氨熱法長晶在此方面具高度的發展性。本實驗中，使用三種不同的酸性礦化劑(NH4Cl、NH4Br、NH4I)，並且在不同的溫度下進行長晶，將鎵金屬、礦化劑及液態氨溶劑密封於壓力釜(Autoclave)中，施加溫度及壓力至液態氨的臨界點之上，此時為超臨界流體，此狀態下鎵與礦化劑作用而形成中間產物，中間產物分解之後析出奈米氮化鎵晶體，實驗結果顯示，NH4Cl可在低溫下合成出奈米氮化鎵晶體，相較於其他礦化劑，NH4Cl較具活性可以促進氮化鎵合成，從SEM來看，氮化鎵晶體由許多的奈米顆粒所聚集而成，由XRD顯示，酸性礦化劑所合成的氮化鎵，都有出現兩種晶體結構，NH4Cl較易形成六方晶結構，而NH4Br、NH4I較易形成立方晶結構。
關鍵詞：氮化鎵，氨熱法，礦化劑，超臨界流體
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Abstract
GaN have been an attractive material for optoelectronic applications in blue-green light emitting diodes and blue laser diodes due to their excellent property. GaN thin film deposited on heterogeneous substrates brings a drawback in film quality because of lack of GaN substrates. The ammonothermal method is a potential method to synthesize high quality single crystal of GaN for homogeneous substrates. GaN were synthesized by ammonothermal using three kinds of acid mineralizers (NH4Cl, NH4Br, NH4I) at different process temperature. Precursor (gallium), solvent (ammonia) and mineralizers were sealed in the autoclave. The solvent can be brought to supercritical fluid by increasing temperature and pressure above critical point of solvent. Gallium was dissolved in supercritical ammonia to form gallium-containing intermediates and then intermediates converted to nano-crystalline phase of GaN. As the result, using NH4Cl as a mineralizer can synthesize nano GaN at lower temperature. It seems to be more effect to form GaN compared to other acid minerlizers. In SEM, it shows agglomerate GaN composed of nanoparticales. Depending on XRD, both wurtzite structure and zinc-blende structure were obtained in ammonothermal synthesis. Using NH4Cl favors wurtzite GaN while using NH4Br and NH4I favor zinc-blende GaN.
Key words: GaN, ammonothermal method, mineralizer, supercritical fluid
利用PDMS透鏡增強螢光接收訊號之生物檢測晶片研究
張忠誠 陳泰鈞
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摘要

採用微機電製程技術製作出微流道晶片以及PDMS透鏡。運用黃光室微影技術，製作出微流道母模，再經由翻模技術製作出微流道晶片，以及改變PDMS調配劑量和固化溫度以自行改良的翻模技術來製作出直徑為3 mm至10 mm的3D平凸透鏡。實驗中，我們利用SU-8厚膜光阻經二次旋轉塗佈到矽晶圓表面，經微影及翻模技術，轉印出最小線寬為100 (m，厚度為200 μm左右的PDMS晶片。
螢光檢測方面，我們將雷射光源由側邊照射，再入射激發螢光樣品，所激發出的螢光經濾光片，由實驗組的光檢測器及對照組的光譜儀偵測，由實驗結果驗證系統之偵測能力可達濃度為1 pmol/5(l。最後我們將PDMS透鏡整合到微流體晶片上，比較直徑為3 mm至10 mm的3D平凸透鏡,結果發現10 mm的PDMS透鏡聚焦後來激發生物樣品ET996-HEX，將可得到最佳的螢光接收效果，並提高訊號約2倍的強度，同時使得量測的極限降低到100fmol/5(l，有效的提升系統的靈敏度。
關鍵詞：微流道、PDMS透鏡、微流道透鏡、雷射激發螢光。
A study of PDMS microfluidic chip fluorescent detection system with lens to enhance fluorescent signal
Chung-Cheng Chang and Tai-Jiun Chen
Department of Electrical Engineering,National Taiwan Ocean University
No.2, Beining Rd., Keelung 202-24, Taiwan

Abstract

MEMS technology processes are used to fabricate microfluidic chip and PDMS lens. First, lithography technology is used to make master mold for microfluidic, then microfluidic chip is made through mold transfer technology; moreover, the mixing amount of PDMS is used to make 3D planar lens of diameter of 3 mm to 10 mm.We have used SU-8 thick photoresist to perform spin coatings onto the surface of silicon wafer, then through lithography and mold-transfer technology, we have printed PDMS chip of minimal line width of 100 (m and thickness of 200 μm. 

In the fluorescence detection aspect, we shine the laser light source by the side, then the light is sent in to excite the fluorescent sample, and the excited fluorescent light passes through filter, the experimental result shows that the detection power of the system can reach a concentration of 1 pmol/5(l. Finally, we integrate PDMS lens to the microfluidic chip and perform general detection comparison between 3D planar lens of diameter of 3 mm to 10 mm; the result shows that the with 10 mm PDMS lens is used to excite biological sample ET996-HEX; meanwhile, the intensity of the signal is enhanced by two times and the measurement limitation is reduced in the same time to 100fmol/5(l, that is, the sensitivity of the system is effectively enhanced.
Key words: Microfluidic, PDMS lens, microfluidic lens, fluorescence excited by laser.
鈦酸鉛鈣焦電薄膜紅外線陣列式熱影像感測元件製作及
熱絕緣結構之研究
張忠誠 溫世達
國立臺灣海洋大學電機工程學系
基隆市中正區北寧路2號
摘要
本實驗以射頻磁控濺鍍法沈積呈焦電性之鈣鈦酸鉛(Pb0.7Ca0.3TiO3, PCT)薄膜於矽基板上，同時製作積體化之焦電式薄膜紅外線影像感測元件。並以兩種不同之熱絕緣結構來製作積體化焦電式薄膜紅外線影像感測元件，且比較相關特性量測結果。最後利用製作完成之焦電紅外線陣列感測器進行熱影像之量測與分析。

在鈣鈦酸鉛薄膜方面，經由SEM、AFM及XRD繞射等實驗得知，鈦酸鉛鈣薄膜退火溫度在650度15分鐘時，特性較佳。元件電性測量方面，其無絕緣結構之殘餘極化量為1.86 (C/cm2，矯頑電場為32.5 kV/cm2。而蝕刻懸浮結構之殘餘極化量為5.59 (C/cm2,矯頑電場為37.5kV/cm2。焦電係數在110(C時各為9.32 × 10(4 C/m2K、14.31 × 10(4 C/m2K。可明顯看出因熱絕緣結構的使用，使得元件在電性方面獲得良好的提升。

在元件特性方面，單一感測器於0.5 Hz截光頻率時可得最大之電壓響應值，無絕緣結構為500 V/W，蝕刻懸浮結構為660.79 V/W。元件最大特定偵測率各為6.02 × 105 cm-Hz1/2W(1、25.14 × 105 cm-Hz1/2W(1。
利用以上的結果，我們製作完成二維32 × 32 的焦電式紅外線影像感測元件，同時探討不同熱絕緣結構感測器所形成之陣列其熱影像感測優缺點並比較分析之。

關鍵詞：紅外線影像感測元件，鈣鈦酸鉛，殘餘極化量，矯頑電場，焦電係數，電壓響應，特定偵測率。
A study of Thermal Insulated Structure for (Pb,Ca)TiO3 Pyroelectric Thin Film Infrared Image Sensors
Chung-Cheng Chang and Shih-Ti Wen
Department of Electrical Engineering,National Taiwan Ocean University
No.2, Beining Rd., Keelung 202-24, Taiwan

Abstract

In this experiment, the pyroelectric Pb0.7Ca0.3TiO3, (PCT) film is deposited on the silicon substrate through the Radio-Frequency Magnetron Sputtering System and the integrated pyroelectric film infrared image detector is manufactured. For contrast of corresponding characteristics, two types of integrated pyroelectric film infrared image detectors with different thermal insulation structures are fabricated. Moreover, the  measurement and analyses of thermal image is made with the finished pyroelectric infrared array detector.

For the PCT film, the film, through the SEM, AFM and XRD experiments, shows ideal features after a 15-minute annealing process at a temperature of 650(C. For measurement of the electric characteristics of the device, the remanent polarization quantity and the coercive field are 1.86 μC/cm2 and 32.5 kV/cm respectively for the non-insulated structure, 5.59 μC/cm2 and 37.5 kV/cm for the suspended-etching structure. The pyroelectric coefficient for those three structures is 9.32 × 10(4 C/m2K, 14.31 × 10(4 C/m2K at a temperature of 110(C. Thus,it can be clearly seen that the electric characteristics of the devices with thermal insulation structures are substantially improved.

For characteristics of the device, the voltage response of a single detector is maximal at the chopping frequency of 0.5 Hz: 500 V/W for the non-insulated structure, 660.79 V/W for the suspended-etching structure. The maximal specific defectivity for those three different structures is 6.02 × 105 cm-Hz1/2W(1, 25.14 × 105 cm-Hz1/2W(1.
In this study, the two-dimensional 32 × 32 pyroelectric infrared image detectors that meet the above-mentioned results are fabricated, and the thermal image detecting results by several arrays that are composed of these detectors with different thermal insulation structures are contrasted & analyzed.

Key words: infrared thermal image detector, PCT, remanent polarization quantity, coercive field, pyroelectric coefficient, voltage response, and specific detectivity.

應用有限元素法和類神經網路分別模擬及預測出
奈米壓痕試驗之最大負荷

楊東昇1 張聖藝2
1國立虎尾科技大學機械與電腦輔助工程系
2國立虎尾科技大學機械與機電工程研究所
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摘要
奈米壓痕試驗分析目前主要應用於高科技精密工業，由於壓痕尺寸過於微小不易由儀器直接量測獲得所要的資料結果，因此在量測過程中係藉由壓痕器探針對試件進行壓痕，紀錄壓痕過程至完全卸載結束之載重與壓痕深度之曲線關係。本文提出結合有限元素法與類神經網路應用於塊材及薄膜之奈米壓痕試驗分析，首先以有限元素法模擬塊材和薄膜之奈米壓痕試驗與文獻做比對，其次探討塊材和薄膜的不同材料參數如楊氏係數、降伏強度及切線模數對負載-卸載曲線之影響；最後利用類神經網路整合塊材和薄膜分析結果之數據，經網路訓練後，獲得考慮應變硬化材料之壓痕最大負荷預測模式。
關鍵詞：奈米壓痕，有限元素法，類神經網路。
Application of FEM and Abductive Network to Simulate and Predict the Maximum Load for Nanoindentation Test
Tung-Sheng Yang1 and Sheng-Yi Chang2
1Department of Mechanical and Computer Aided Engineering, National Formosa University
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Abstract
Nanoindentation test analysis is primary to apply in the high-tech and precise industry, because of indentation size is too small not easily by the data that direct measurement want when acquiring of the instrument result, therefore is the indentation indenter in the measurement process by pressing to workpiece to carry on the indentation, the record indentation process goes to completely unload the end it to load with the curve of indentation depth relation. This paper puts forward to combine the finite element method and a abductive network application in bulk and film of nanoindentation test analysis, first, a finite element analysis method is simulation to bulk and film of nanoindentation test and the literature are compared with the results of current simulation, then determined for bulk and film of different process parameters such as Young’s modulus, yield strength and tangential modulus to load-unloading curves of influence. After the bulk and film of integration to treatment and trains the database for abductive network, employing the predictive model can provide valuable references in prediction of the max load of indentation tests.
Key words: Nanoindentation, Finite element method, Abductive network.
刮痕試驗在不同的基底-薄膜的機械材料性質分析
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摘要
目前刮痕試驗主要應用於工業界(防刮鍍膜、玻璃及汽車工業)為分析材料破壞的工具，為了分析材料特性刮痕試驗提供一個探討材料磨潤及表面機械特性的方法，本文研究將以有限元素法分析鍍膜材料基底效應(basis effect)的影響，有限元素模擬使用圓球體探針在不同的基底-薄膜(coating/substrate)材料性質實施刮痕試驗，材料性質是假設為雙線性應變硬化(bilinear law with isotropic strain hardening)的彈塑性材料，剛體圓球探針則以正向及切向負載同時作用，鍍膜材料的厚度為5微米，分析不同機械性質的鍍膜材料在軟底硬膜和硬底軟膜的位移距離、深度的影響，基底-薄膜與探針接觸介面間的應力分佈為一重要的參數，可以用來描述材料變形及破壞的行為，探針前端與鍍膜材料接觸的實際接觸深度和基材發生塑性變形的深度比值可用來定義材料變形的程度，由研究結果顯示薄膜鍍層為一提高材料防刮阻力的方法。
關鍵詞：刮痕試驗，有限元素法，彈-塑性，鍍膜，基底-薄膜

The different mechanical properties analysis of the coating/substrate for scratch test

Tung-Sheng Yang1 and Chien-Chang Chiu2
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2Institute of Mechanical & Electro-Mechanical Engineering College of Engineering,
National Formosa University, Yunlin 632, Taiwan
Abstract
Today the scratch test is an important tool, widely used for the development of some industrial sectors (anti-scratch coating, glass industries, automobile industries, ...). In order to analyse the mechanical properties of materials, the scratch test provides a mean to study tribology and mechanical properties of materials near their surface, this paper will analyse the effect of the basis effect with FEM, the finite element simulation use round indenter to perform the scratch test in the different coating/substrate materials, the properties of materials was assumed to be elastic-plastic following a bilinear law with isotropic strain hardening, the rigid round indenter under normal and tangential loading simultaneously, the coating thickness is 5 micro, to analyse the effect of the distance and depth of the mechanical properties of different coating materials for hard/soft and soft/hard, the distributions of the stress at the interface of the coating/substrate and indenter is an important parameters, can be showed the behaviors of the deformation and failure of the materials, the practical contact depth of in the front face of the indenter and coating and the depth of the plastic deformation occurred in the substrate which the ratio could be defined the deformation level of materials, by results, showing the coating is a mean to raise the anti-scratch resistance of materials.
Key words: scratch test, FEM, elastic-plastic, coating, coating/substrate
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鉻酸溶液後處理對熱化學氣相沉積奈米碳管表面形態及場發射特性之影響

Effects of CrO3 Solution Post-Treatment on Surface Mophology and Field Emission Properties of Thermal Chemical Vapor Deposited Carbon Nanotube Films
P11

以N2O氣體前處理催化劑金屬及其對熱化學氣相沉積奈米碳管場發射特性之效應

N2O Pre-treatment of Catalyst and its Effect on the Field Emission Properties of Thermal Chemical Vapor Deposited Carbon Nanotube Films
P12

以電泳沉積及燒結改善奈米碳管超級電容器效能之研究
Enhancement of CNT Supercapacitors by Electrophoretic Deposition and Air Oxidation of CNTs
P13

奈米碳管運用於內連線材料之研究

Carbon Nanotubes Grown from Plugs as interconnect material
P14

探討TiO2膠體重量百分比及奈米碳管對染料敏化太陽能電池之影響

The Effects of TiO2 Colloid Ratio and Carbon Nanotubes for Dye-Sensitized Solar Cell
P15

探討染料浸泡時間及奈米碳管對染料敏化太陽能電池之影響

The Effects of Dipping Time of Dye and Carbon Nanotubes for Dye-Sensitized Solar Cell
P16

探討染料及奈米碳管對染料敏化太陽能電池之影響

The Effects of Dye and Carbon Nanotubes for Dye-Sensitized Solar Cell
P17

電解質系統對色素增感型太陽電池光電轉換效率之影響

The Influence of Redox Couples on Photoelectrochemical Efficiency — An Impedance Analysis of Dye-sensitized Solar Cells
P18

電紡製作奈米纖維之進展：兩電極收集器研究

Progress in Electrospinning of Nanofiber: Two Collector Research
P19

水熱法製備氧化鋅奈米線的結構與特性研究

Synthesis of ZnO Nanowire Arrays on Glass Substrate by Low Temperature Hydrothermal Method
P20

硝酸鋅六水合物濃度對熱液合成法所成長之氧化鋅奈米柱微結構特性之影響

The Influence of Zinc Nitrate Hexahydrate Concentration on the Microstructural Properties of ZnO Nanorods Grown by Hydrothermal Synthesis
P21

以電化學沉積製備奈米氧化亞銅線特性與微結構研究
The Microstructure and Property of Cu2O-Nanowire Fabricated by Electrodeposition
P22

利用陽極氧化鋁模板製備鎳奈米線
The Property of Nickel Nanowire Arrays Electrodeposited From Anodic Aluminum Oxide Template
P23

以金屬誘發析出矽奈米線之成長機制

The Growth Mechanism of Metal-Induced-Precipitation of Silicon Nanowires
P24

矽薄膜奈米通道在交流阻抗譜的電特性
A electric property in impedance spectroscopy on Silicon membrane nanochannel
P25

氧化鋅製作多孔矽結構光檢測器之研究

Fabrication and Study of the ZnO on Porous Silicon for Photodetector
P26

MBE growth and photoluminescence study of GaSb quantum dots on GaAs substrate
P27

The nano features of optical and electrical properties in multiple quantum wells
P28

P型CuAlO2透明導電薄膜厚度對奈米結晶行為與光電特性之影響

The Effects of Optical, Electrical and Nanocrystalline Properties of P-type CuAlO2 Films Using Sputtering
P29

利用熱氧化方法所製備的三氧化二釓氧化物其成長演進的過程與電氣特性之分析與探討

Growth Evolution and Electrical Characteristics of Gd2O3 from Deposited Gd Metal during Thermal Oxidation
P30

射頻磁控濺鍍製備PET/ITO/WO3可撓式電致色變元件之研究
The Study of PET/ITO/WO3 Flexible Electrochromic Device by Radio Frequency Magnetron Sputtering
P31

以射頻濺鍍法備製氧化銦錫薄膜之表面特性及應用

Surface Properties and Application of the ITO Thin Film was Deposited by the R.F. Sputtering System
P32

氧化鋅薄膜之奈米機械特性

Nanomechanical Characterization of ZnO Thin Films
P33

氧化鋅薄膜之磨潤特性

The Tribology Property of Zinc Oxide Thin Films 
P34

不同鎘含量之硒化鎘鋅薄膜之機械特性

The effect on the different Cd concentration of Zn1(xCdxSe epilayers and mechanical property
P35

氧化錳鋅薄膜之磨潤特性

The Effect of Various Concentration of Mn on Zn1(xMnxO Epilayers and Characteristic of Nanoscratch
P36

合成核殼奈米粒子參數之影響

The Effects of Parameter on the synthesis of the Core-Shell Structure
P37

Ti/Si組成對超親水性鍍膜接觸角之影響

Influence of Ti/Si on the Superhydrophilic Coatings
P38

溶膠-凝膠法利用醋酸溶液製備奈米二氧化矽

Effect of Acetic Acid for Sol-Gel Prepare Fluorinated Polyimide-Nanosilicate Hybrids
P39

添加3-氨丙基三乙氧基矽烷之溶膠-凝膠法在含氟聚亞醯胺製備奈米二氧化矽

Effect of 3-Aminopropyltriethoxysilane for Sol-Gel Prepare Fluorinated Polyimide-Nanosilicate Hybrids
P40

微奈米複合粉體應用於膨脹型防火塗料之研究

Application of micro/nano composite powder on intumescent fire-retardant paints
P41

微奈米複合粉體應用於電磁波屏蔽之研究
Application of micro/nano composite powder on electromagnetic interference shielding
P42

RFID結合浮水印及指紋辨識應用於手機安全防護之研究

P43

指紋辨識結合無線射頻識別應用於機車防盜安全之研究

P44

浮水印結合指紋辨識技術應用於電腦資訊安全之研究
P45
離子源輔鍍製備TiAlN薄膜之微結構、表面粗糙度與硬度研究
Effects of ion beam current on the microstructure, surface morphology and hardness of TiAlN films grown by ion beam assisted magnetron sputtering
自製音叉回饋式近場光學顯微儀應用於光纖模態研究
陳龍羿1 羅志偉1 楊肇嘉2 何符漢1
1國立交通大學電子物理學系

2財團法人國家實驗研究院儀器科技研究中心奈米技術組
摘要
近場光學顯微儀為一空間解析度可達奈米等級並不受光繞射極限的光學顯微技術，其顯微儀主要的基本架構通常是建立在掃描探針顯微系統上，例如穿遂式電子顯微儀或原子力顯微儀，再利用一根有數十奈米孔穴之光纖探針作為收光或送光的探測元件，其光學解析度即是決定在孔穴尺寸，透過高度控制的表面掃描回饋機制，可將奈米級表面影像與高解析度光學影像同時擷取。使用原子力顯微術高度回饋機制，其工程上必須採用雷射光來當做偵測探針訊號來源，如此在做奈米光學實驗時，其受背景雜訊影像對更為弱的光訊號將會無法取得，故在本研究中我們自行捨棄傳統雷射光系統，藉由文獻報導改以音叉方式作為高度回饋機制。我們利用此技術量測平切光纖波導端面，可同時得到端面的表面形貌影像和近場光強分布，也同時比較遠場傳統光學顯微鏡影像，可得知在光纖內部不同波長的傳遞模態是否不同。
關鍵詞：近場光學顯微儀、光纖波導
Study of the guiding mode in a fiber by using a
home-made tuning-fork NSOM
Long-Yi Chen1, Chih-Wei Luo1, Chao-Chia Yang2, and Fu-Han Ho2
1Department of Electrophysics, National Chiao Tung University 

2Nano-Technology Division, Instrument Technology Research Center,
National Applied Research Laboratories
Abstract
Near field scanning optical microscope (NSOM) is a novel ultrahigh-spatial-resolution and diffraction-free microscope.  The system is usually based on a scanning probe microscope (SPM), such as a scanning tunneling microscope (STM) and atomic force microscope (AFM).  Using a fiber tip with a tiny aperture to collect or emit the light, we could simultaneously get the topography and near-field optical images.  However, the feedback sensing system in an AFM is now always used a laser detection method, which means there might be significant background noises in the optical experiment.  In this study, we modified the conventional AFM system and used a tuning-fork device for monitoring the force-sensing feedback control.  We also used this home-made NSOM to investigate the guiding mode of a fiber waveguide.  Compared with AFM, NSOM and far-field optical image, the experimental results provide fruitful and useful information for further applications in optical communications.
Key words: near-field scanning optical microscope, fiber waveguide
電熱力效應對生物感測器之數值研究
楊智凱 張正憲 賴政佑 黃冠榮
國立臺灣大學應用力學研究所
臺北市羅斯福路四段1號
摘要
常見的生物感測器有以下幾種：微懸臂樑感測器、表面電漿共振感測器、石英晶體微天平感測器等。在設計生物感測器時，主要是應用蛋白質配位體與受體間的專一性反應。

藉由在微流道內施加非均勻的交流電場，由電熱效應產生的渦流可以對流場造成攪拌的效果。進一步地，由於流場的擾動，覆蓋在反應面表面的擴散邊界層厚度會減少許多。因此，配位體與受體間的結合以及解離速率都被提高了。
本研究以有限元素軟體分析了C-反應蛋白質在生物感測器內的結合動力學。許多會影響反應曲線的因素都在本文中討論：配位體的初始濃度、反應面的位置、流道的高度、反應面的寬度。較高的流道高度使得擴散的速度相對變慢了，因此減緩了蛋白質的結合反應。反應面的寬度在擴散層的形成過程中扮演了一個相當重要的角色，較寬的反應面使得邊界層的寬度也隨著變寬了，這同樣會使反應達到穩態的時間增長。
隨著反應面可能會設計在微流道內不同的位置，此伴隨而產生的流場阻擋效應會對蛋白質的結合反應有所影響。經由不同位置的測試，我們發現在靠近負電極的區域有一個有利於反應進行的最佳位置。
三維的模擬主要探討側向擴散效應的影響，我們同時比較了二維模擬與三維模擬的差異。
關鍵詞：結合反應、解離反應、生物感測器、有限元素分析、C-反應蛋白質
Finite-Element Simulation on Immunoassay for a Biosensor with Applying Electro-Thermal Effect
Chih-Kai Yang, Jeng-Shian Chang, Cheng-Yu Lai, and Kuang-Ron Huang
Institute of Applied Mechanics, National Taiwan University
No. 1, Sec. 4, Roosevelt Rd., Da-an District, Taipei 10617, Taiwan
Abstract
Specific binding reaction of an analyte-ligand protein pair is a natural characteristic which is applied to design biosensors, such as micro-cantilever beam based biosensor, the Surface Plasmon Resonance (SPR) sensor, and the Quartz Crystal Microbalance (QCM) sensor.

By applying a non-uniform AC electric field to the flow micro-channel of the biosensor, the electro-thermal force can be generated, a pair of stirring vortices can be formed to stir the flow field and the diffusion boundary layer on the reaction surface, and hence increase the transport of the analytes to the reaction surface to enhance the association or dissociation of analyte-ligand complex.

This work simulates the binding reaction kinetics of CRP, in a reaction chamber (micro-channel) of a biosensor. Several crucial factors which influence the binding reaction curves in the simulation are discussed, including concentration of analyte, position of reaction surface, channel height, and width of reaction surface. A higher channel causes the diffusive transport of the analyte to take longer time to reach the reaction surface, which in term decreases the reaction rate of the protein pairs. The width of the reaction surface plays an important role in the formation of the boundary layer. The wider reaction surface takes more time to allow diffusion to overcome the wider diffusion boundary layer, resulting in a slower binding rate and a longer time to reach saturation.

The blocking effect of the flow field by the existence of the reaction surface at the different position of the micro-channel could cause different degrees of enhancement to the association and the dissociation. It is found that by changing the position of the reaction surface the largest enhancement is found at the position near the negative electrode.

The results of 3-D simulation demonstrate the lateral diffusion effect, and we also examine the difference of results between 2-D simulation and 3-D simulation.
Key words: association, dissociation, biosensor, finite element analysis, CRP
表面電漿共振儀應用於人體免疫球蛋白檢測之
實驗與數值模擬
林承翰 張正憲
國立臺灣大學應用力學研究所
臺北市羅斯福路四段一號
摘要
以電本研究以表面電漿共振儀的實驗方法配合有限元素模擬來相互映證彼此的正確性，在實驗中使用人體免疫球蛋白(Human IgG1 and Anti-Human IgG1)來做為我們抗原抗體結合反應的樣品。研究中發現由於實驗受到質量傳輸限制的影響，未能滿足
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的假設，使得在計算結合常數與解離常數時會與實際值有相當大的誤差，與有限元素模型所模擬出之反應曲線有明顯的不同，因此我們改善模型與ka、kd的計算方法，之後即獲得相當大的改善，實驗值與模擬曲線有良好的相似度，證明改良後的計算方法與模擬模型的正確性。改善後的ka值為2 ( 105 M(1S(1，kd值為7.98 ( 10(4 S(1。
關鍵詞：生醫感測器，表面電漿共振儀，有限元素分析，結合解離常數
On the Immunoassay of Human Immunoglobulin using Surface Plasmon Resonance: Experiment and
Numerical simulation
Cheng-Han Lin and Jeng-Shian Chang
Institute of Applied Mechanics, National Taiwan University
No. 1, Sec. 4, Roosevelt Rd., Taipei 10617, Taiwan

Abstract
Surface plasmon resonance (SPR) biosensor has been widely used as the apparatus for the biomolecule detection in the last two decades, since it has several advantages in analyzing the interactions among biomolecules. In this thesis we perform not only the experiments using a home-made angle-detection SPR system but also the numerical simulations based on the FEM software, Comsol Multiphysics v3.3 to study the behavior of the antibody-antigen interaction. In the immunoassay experiments we use human immunoglobulin Human IgG1 and Anti-Human IgG1 as the receptor-ligand pair in PBS buffer solution for the antibody-antigen interaction with the concentration of Anti-Human IgG1 being 50, 25, and 10 (g/ml, respectively. By manipulation of measured data, the association constant ka and dissociation constant kd can be extracted in the usual fashion as done in the literature. In numerical simulation, we first perform the transporting analysis of the analyte in the solution along the tubes to obtain the concentration profile of the analyte in the solution at the inlet to the reaction chamber. Then we setup a 3-D model for the reaction chamber and perform the binding reaction simulation based on finite element calculation. The simulated results turn out to be inconsistent with the experimental curves, mainly due to incorrect affinity constants ka and kd. A more accurate way to calculate ka and kd from the measured data is thus raised. With our corrected ka and kd the simulated curves match quite well with the experimental results.
Key words: biosensor, surface plasmon resonance finite element analysis, affinity constant
石英晶體微天平的實驗和模擬應用於
抗體與抗原結合之親和力分析
張宏吉 張正憲 趙聖德 廖柏任
國立臺灣大學應用力學研究所
臺北市羅斯福路四段一號
摘要
本論文首先對石英晶體微天平在氣相下的NaCl質量負載進行量測，將獲得的實驗值與Sauerbrey’s Equation的值、使用有限元素分析軟體(Comsol Multiphysic)的模擬値互相比較，發現在200 ng~2000 ng時彼此間有相近的値。接著在液相下，量測Human IgG1和Anti-Human IgG1的結合頻率變化，並算出它們之間的親和力。但因質量傳輸限制的影響，導致實驗値低估ka値、高估kd値，因此利用有限元素法做曲線耦合時，必須慢慢調高ka値，再調低kd値，並考慮Anti-Human IgG1在管路中前後端的濃度因為擴散而稀釋。所以當ka = 3.48 ( 104 M-1s-1、kd = 1.29 ( 10(4 s-1和用時間控制濃度進行模擬時，獲得模擬曲線與實驗曲線近似。

最後因為本實驗使用的石英晶體微天平受質量傳輸限制的影響，無法利用公式求出ka、kd與實際値相似的結果，因此提出改善的方法。首先將流道的尺寸大小縮為現有實驗儀器流道的千分之一(金電極反應面的直徑為3.4 ( 10(4 m、流速5.31 ( 10(4 m/s、流道直徑7 ( 10(4 m、流道高0.6 ( 10(4 m、入口和出口直徑1 ( 10(4 m)，接著將金電極的直徑變小為1.7 ( 10(4 m，最後再將流速調高為2.12 ( 10(2 m/s(流量10 (l/min)，則利用改善後的條件進行模擬，可求到與實際相似的ka値。
關鍵詞：石英晶體微天平、親和力、有限元素分析、Human IgG1、Anti-Human IgG1、壓電、Sauerbrey’s Equation、Comsol Multiphysics
Simulation and Experiment of Quartz Crystal Microbalance for Affinity Analysis of Antibody-Antigen Interactions
Hung-Chi Chang, Jeng-Shian Chang, Sheng-Der Chao, amd Po-Jen Liao
Institute of Applied Mechanics, National Taiwan University
No. 1, Sec. 4, Roosevelt Rd., Taipei 10617, Taiwan

Abstract
This work starts with the experiment measuring the frequency shift of the lowest transwave shear mode by additional mass of NaCl on the electrode in the gas phase by QCM (Quartz Crystal Microbalance). In addition, the experimental data are compared to the preditions by Sauerbrey’s equation and finite element simulation using Comsol Multiphysics. The comparisons are consistent for the adding mass of NaCl from 200 ng to 2000 ng.

The Human IgG1 and Anti-Human IgG1 interactions are measured in liquid phase and their affinities (the association constant ka and dissociation constant kd) are calculated to give ka = 1.212 ( 104 M-1s-1 and kd = 3.501 ( 10(4 s-1 because of the effect of mass transport. It is readily known that the experimenta1 ka and kd is lower than real ka and kd. So, in order to obtain the consistent transient response with the experiments, bigger ka and kd must be used in the finite element simulations. It is found that ka = 3.48 ( 104 M-1s-1 and kd = 1.29 ( 10(4 s-1 are adequate such that the curves of simulation is close to the curves of experiment.

Because of the effect of mass transport, real ka can’t be obtained correctly from the experimental curves. Some improvements are made. We change channel volume, electrode diameter and fluid velocity respectively. Then we can learn that the new model scales are electrode diameter = 1.7 × 10(4 m, channel diameter = 7 × 10(4 m,channel highness = 0.6 × 10(4 m, inlet and outlet diameter = 1× 10(4 m and fluid velocity = 2.12 × 10(2 m/s respectively. As a result, new model is adopted and make the ka of simulation similar to real ka.
埋入人體被動肌肉組織的感測器受外來衝擊力時的

阻尼振動反應研究
邱宇棟 張正憲
國立臺灣大學應用力學研究所
臺北市羅斯福路四段一號
摘要
在生活中，容易因為外物的碰撞使得體內之微懸臂梁感測器的量測失準。為了了解因撞擊而產生的位移量，首先必須先了解生物軟組織的組成，在本文中，我們將微感測器放置在前手臂內，因此，我們從文獻中蒐集有關前手臂內生物軟組織的特性，透過曲線擬合實驗數據(包括單軸應力鬆弛實驗等)的方式，找出皮膚、皮下組織以及肌肉的材料性質，藉此來模擬包覆在感測器外的軟組織。

接著，因為微懸臂梁感測器被放置在充滿流體的空間中，所以當皮膚表面受到外在撞擊時，我們將處理的是一個固液耦合的問題。對於微懸臂梁感測器的部分，我們利用一般梁的理論來描述其受到外力作用下的行為；流體的部分，則是利用二維不可壓縮流拿維爾-史托克方程式來描述流場的行為。透過有限元素法的分析，我們可以獲得微懸臂梁末端隨時間的變形量，而且了解當皮膚表面受到衝擊荷載後微懸臂梁末端變形量衰減情形。
關鍵詞：微懸臂梁感測器、被動肌肉、黏彈性、有限元素法
Damped Response of a Cantilever Sensor Embedded in Passive Muscle under Impact
Yu-Tung Chiu and Jeng-Shian Chang
Institute of Applied Mechanics, National Taiwan University
No. 1, Sec. 4, Roosevelt Rd., Taipei 10617, Taiwan

Abstract
In the life, it is easy for the micro-cantilever sensor in vivo to measure inaccurately due to the collision. In order to realize the displacement of micro-cantilever produced by the collision, we, first, must investigate the composition of the soft tissue. In this article, since microsensor is located in the position of the forearm, we collect data of soft tissue regarding the forearm from literatures, and find out, in terms of curve fitting, .the material characteristic of skin, subcutaneous tissue and muscle from experiments including uniaxial stress relaxation, and so forth. Therefore, we, unitizing these information, are able to simulate the behavior of the soft tissue surrounding the microsensor. 

Second, because the micro-cantilever beam is placed on the fluidic chamber, we will cope with the fluid-structure problems when the surface of the skin is subjected to the extraneous impact. For the simulation of microcantilever, we adopt the theory of classical beam subjected to external force, and describe the behavior of the fluid field by Navier-Stokes equation in 2D incompressible flow.  Through the analysis of finite element method, we obtain the end deformation of micro-cantilever with time, and comprehend, according to these responses with time, the decay situation of the end deformation after the impact.
Key words: microcantilever, passive muscle, viscoelastic. finite element method
Vibrational Properties of Carbon Nanotubes

Ming-Hung Hsu
Department of Electrical Engineering, National Penghu University, Penghu, Taiwan
Abstract
This work investigates carbon nanotube frequencies via continuum mechanics based spline collication, finite element and differential quadrature approaches simulations using nanobeam-bending models. The spline collocation and differential quadrature formulas are verified by comparing numerical results to analytic and experimental results published in the literature. It is shown that the spline collocation, finite element and differential quadrature methods simulation results are in good agreement with the experimental data from literatures. The current modeling approach is suitable for the development of carbon nanotube applications. Carbon nanotubes have good nanomechanical and electrical characteristics. Nanotechnology has become one of the critical technologies of this century. The spline collocation, differential quadrature, finite element methods are employed to formulate the electrostatic field problems in a matrix form in this work. The finite element method can convert the differential equation to a set of algebraic equations. It assumes the shape of solution in the domain of element and satisfies equilibrium. The tetrahedral mesh is used in this model. The finite element assembles all elements to form a complete structure to equilibrate the structure with its environment. The convergence and accuracy of the finite element solution depends on the differential equation, integral form, and elements used. The computational solution is obtained by the finite element method, which is widely applied in engineering design. Solutions to numerous complex nanobeam problems have been efficiently obtained using fast computers and various numerical schemes. The differential quadrature method has been demonstrated to be a powerful tool for solving initial and boundary value problems, and, thus, has become an alternative to existing methods. The differential quadrature method is applied extensively in structural mechanics. The differential quadrature method is a strong candidate for solving initial and boundary value problems, and has become an alternative to other methods. The differential quadrature technique does not engender such difficulties in selecting appropriated comparison functions. The differential quadrature approach is employed to generate discrete eigenvalue problems for different carbon nanotubes. The basic concept of the differential quadrature method is that the derivative of a function at a given point can be approximated as a weighted linear sum of functional values at all sample points in the domain of that variable. As for any polynomial approach, the accuracy of the solution using the differential quadrature method increases. The selection of sample points is important in the accuracy of solutions obtained using the differential quadrature method. Inaccurate results are obtained when a uniform distribution is utilized. The study demonstrates the value of the spline collocation, differential quadrature, and finite element methods for the dynamic behavior of carbon nanotubes.
Key words: spline collocation method, differential quadrature method, carbon nanotube, vibration analysis, nanomechanical behavior, nature frequency, finite element method
E-mail: hsu@npu.edu.tw
使用不同合金催化劑以成長奈米碳管之比較研究
賴威君1 葉忠信2 李世鴻1 洪違仁1
1大葉大學電機工程學系
彰化縣大村鄉山腳路112號
2建國科技大學電子工程系
彰化市介壽北路壹號

摘要
本研究中，我們使用包括Fe-Mn、Co-Fe、Ni-Fe等不同合金作為催化劑在一熱化學氣相沉積(CVD)系統中成長奈米碳管。從拉曼光譜及掃瞄電子顯微鏡(SEM)的分析我們發現，隨著不同合金之催化劑而成長的奈米碳管，其數量及管徑略有不同。從各種不同濺鍍在矽基板上的合金催化劑所沉積的奈米碳管的場發射特性中，我們發現當催化劑為Fe-Mn合金時，奈米碳管的場發射電流會有較低的起始電場，這種場發射電流的改變不僅是因為所成長的碳管數量改變，而且所成長碳管的結晶結構及功函數也會造成電子發射難易程度。以場發射電流的觀點而言，這意味理應有一個最佳的催化劑可成長具有最大場發射電流及最低起始電場的奈米碳管。
關鍵詞：奈米碳管、場發射、熱化學氣相沉積、合金金屬催化劑

The comparative study of using different alloy catalysts to grow carbon nanotubes
Wei-Chun Lai1, Chun-Shin Yeh2, Shih-Fong Lee1,and Wei-Jen Hung1,
1 Department of Electrical Engineering, Dayeh University, Dacun, Changhua 51591, Taiwan
2Department of Electronics Engineering, Chienkuo Technology University, Changhua City, Taiwan
Abstract
In this study, different alloys including Fe-Mn, Co-Fe, and Ni-Fe as the catalyst to grow carbon nanotubes (CNTs) in a thermal chemical vapor deposition (CVD) system.  Scanning electron microscopy (SEM) and Raman spectroscopy were utilized to analyze surface morphology and structural properties of CNTs, and their field emission characteristics were also measured for comparison.  Observation from the SEM analysis revealed that both the quantity and diameter of synthesized CNTs varied with the catalyst alloy used. Of the catalyst alloys used, the synthesized CNTs using Fe-Mn as the catalyst have the largest emission currents and a lowest turn-on electric field.  This change in field emission properties is due not only to the larger surface density but also to the lower work function of CNTs.
Key words: carbon nanotubes (CNTs), field emission, chemical vapor deposition (CVD), alloy catalyst
鎳與鐵奈米粒對奈米碳管生長之催化效應
林堅楊1 柯俊宇2 鄭博文2
1國立雲林科技大學光電工程研究所

2國立雲林科技大學電子工程研究所

640雲林縣斗六市大學路三段123號
摘要
本研究在二氧化矽/矽基板上以化學氣相沉積法生長奈米碳管時，探討鎳及鐵奈米粒對奈米碳管生長之催化效應。經高解析穿透式電子顯微鏡觀察分析發現，採用鎳或鐵奈米粒催化劑均會生長出螺旋狀及竹節狀之多層奈米碳管，且其生長屬於頂端生長機制。採用鎳催化劑生長之奈米碳管，其管端有開口及閉合兩種型態。
關鍵詞：化學氣相沉積法、奈米碳管、鎳及鐵奈米粒、催化效應、頂端生長機制
Catalytic Effects of Ni and Fe Nano-particles
on the CNT Growth
Jian-Yang Lin1, Chun-Yu Co2, and Po-Jen Cheng2
1Graduate School of Opto-Electronic Engineering,
National Yunlin University of Science and Technology

2Graduate School of Electronic Engineering, National Yunlin University of Science and Technology

Touliu 640, Taiwan, R.O.C
Abstract
In this work, carbon nanotubes (CNTs) were grown onto the SiO2/Si substrate using chemical vapor deposition (CVD). The catalytic effects of the Ni and Fe nano-particles to the carbon nanotube growth are discussed. Under the measurement of high-resolution transmission electron microscope (HRTEM), multi-walled CNTs (MWNTs) with spiral and bamboo-like structures have been observed in both growth conditions in which Fe or Ni were used as the catalysts. Both the CNTs grown with the Fe and Ni catalysts have the tip-growth mechanism. CNTs with close-tip and open-tip are obtained when using Ni as the catalyst.
Key words: Carbon nanotubes, CVD, catalytic effects, Ni and Fe nano-particles, tip-growth mechanism
熱處理對化學氣相沉積奈米碳管表面結構及
場發射特性之影響
李世鴻 羅啟榮 江濬哲 張永平
大葉大學電機工程學系
彰化縣大村鄉山腳路112號
摘要
本研究利用熱化學氣相沉積法(Thermal-CVD)來成長奈米碳管(CNT)。主要的碳原子來源為甲烷(CH4)，並以氬氣(Ar)作為載氣使用。實驗原理是利用觸媒熱分解效應將甲烷分解成碳原子並在矽基板上成長典型的奈米碳管之後，將所成長的奈米碳管在氬氣氛圍中進行熱熱處理，熱處理過後的奈米碳管本研究使用掃瞄式電子顯微鏡(Scanning electron microscopy SEM)、能量散佈分析儀(Energy Dispersive Spectrometer EDS)、拉曼光譜(Raman spectroscopy)來進一步分析熱熱處理對於奈米碳管的結構及表面性質之影響。由實驗數據得知，奈米碳管的表面形態、結構、及場發射特性經過熱處理後會產生明顯的變化。研究發現在適當溫度(200(C)及熱處理時間(20分鐘)的場發射特性最好。這種場發射電流的增強主要是由於碳管表面的缺陷修補以及原本座落在碳管表面的非晶質碳的再結晶所造成的。這會導致碳管尖端的石墨層裸露，因而使發射電流增大。超過這個溫度及時間範圍的高溫處理只會造成碳管結構的破壞，進而使奈米碳管的場發射電流因而衰減。
關鍵詞：奈米碳管、場發射、化學氣相沉積
Thermal Treatment Effect on The Surface Morphology and Field Emission Properties of Chemical Vapor Deposited Carbon Nanotubes
Shih-Fong Lee, Chi-Jung Lo, Jyun-Jhe Jiang, and Yung-Ping Chang
Department of Electrical Engineering, Dayeh University
112, Shan-Jiau Rd., Dacun, Changhua 51591, Taiwan
Abstract
In this work, thermal chemical vapor deposition was utilized to synthesize carbon nanotubes (CNTs).  Methane (CH4) was the main source for carbon, and argon (Ar) was used as the carrier gas.  CNTs were synthesized from carbon atoms obtained from catalytic thermal decomposition of methane.  The synthesized CNTs were subsequently annealed in an argon atmosphere.  Scanning electron microscopy (SEM), energy dispersive spectrometer (EDS) and Raman spectroscopy were employed to study the effect of thermal treatment on the properties of CNTs.  From experimental data, it is found that the surface morphology, structure, and field emission property of CNTs are strongly dependent on the temperature and duration of thermal treatment employed.  Only treatments at the appropriate temperature (200(C) for specific amount of time (20 minutes) can result in the enhancement of field emission characteristics of CNTs.  This enhancement of emitted current is primarily due to the remedy of defects on the surfaces of CNTs and the recrystallization of amorphous carbon originally residing on the surfaces of CNTs.  These can result in the exposure of the graphite tip of CNTs and the increase of emitted current as well.  Outside of this temperature and duration range, thermal treatments can only deteriorate the structure of CNTs, and hence degrade the field emission characteristics of CNTs.
Key words: carbon nanotubes (CNTs), field emission, thermal chemical vapor deposition (thermal CVD)
鉻酸溶液後處理對熱化學氣相沉積奈米碳管表面形態及
場發射特性之影響
李世鴻 詹博舜 張永平
大葉大學電機工程學系

彰化縣大村鄉山腳路112號
摘要
本研究中，利用一簡單的處理方法對熱化學氣相沉積法(CVD)所成長的奈米碳管表面做化學處理。在此，我們使用鉻酸溶液去除奈米碳管表面上的雜質如碳化合物、非晶質碳及奈米等級的催化劑金屬。研究的過程中，我們利用掃描式電子顯微鏡(Scanning electron microscopy SEM)觀察催化劑金屬顆粒的大小，及觀察碳管的表面形態及管璧結構，並使用拉曼頻譜(Raman spectroscopy)與EDS(electron dispersive spectrometer)分析鉻酸溶液後處理對奈米碳管表面結構與組成成份的改變。實驗結果清處顯示，經過鉻酸溶液處理後的奈米碳管，其場發射特性有增強的效果。從SEM結果可以發現，奈米碳管表面發生聚集的情況，且奈米碳管有變細及場發射點數量有變多的現象。從拉曼結果清楚發現，經鉻酸溶液處理後，ID/IG值變小，代表其結晶性特性較好，奈米碳管樣品愈純淨且雜質愈少，這也是另一個使場發射電流增強的因素之一。除此之外，從EDS元素分析結果可以觀察到，使用鉻酸溶液處理奈米碳管薄膜後，碳元素的百分比都有明顯的上升，其主要原因是，裸露在碳管頂端上的鎳金屬被蝕刻掉。與未處理的奈米碳管薄膜比較，經過0.8 M鉻酸溶液處理過的碳管，其場發射特性最好。
關鍵詞：奈米碳管、場發射、熱化學氣相沉積
Effects of CrO3 Solution Post-Treatment on Surface Mophology and Field Emission Properties of Thermal Chemical Vapor Deposited Carbon Nanotube Films
Shih-Fong Lee, Po-Shun Chan, and Yung-Ping Chang
Department of Electrical Engineering, Dayeh University, Dacun, Changhua 51591, Taiwan
Abstract
In this study, we present a simple method to functionalize the surface of multi-wall carbon nanotubes (CNTs) grown on silicon substrates by thermal chemical vapor deposition (CVD).  We utilized CrO3 solution to eliminate the impurities formed in the synthesis process such as graphite compounds, amorphous carbon and metal nano-particles.  In this work, scanning electron microscopy (SEM) image was used to observe the surface morphology and side-wall structure, energy dispersive spectrometer (EDS) was used for the identification and analysis of the chemical composition on the surface of CNTs, and Raman spectroscopy was employed to investigate the structural changes caused by plasma treatments.  Our experimental results clearly demonstrate that CrO3 solution treatment can effectively enhance the field emission current of CNTs.  The SEM images show that after CrO3 solution treatment there are obvious changes in the surface density and morphology of CNTs thus an increase in the emission current.  Raman spectra show that there is an decrease in the defect density in CNTs treated with CrO3 solution which can also be an important factor affecting the field emission characteristics of the CNTs.  In addition, EDS results reveal that the primary function of CrO3 solution is to etch away the catalyst Ni metal exposed on the sidewalls of CNTs.  Compared to untreated CNT samples, CNTs treated with 0.8 M CrO3 solution exhibit the highest field emission current.
Key words: carbon nanotubes (CNTs), field emission
以N2O氣體前處理催化劑金屬及其對熱化學氣相沉積

奈米碳管場發射特性之效應
李世鴻 林冠羽 張永平
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彰化縣大村鄉山腳路112號
摘要
本研究我們利用熱化學氣相沉積法來成長奈米探管，探討在催化劑鎳膜金屬成核階段通入不同流量N2O氣體對奈米碳管成長及場發射特性的影響。研究的過程中，我們利用掃描式電子顯微鏡(scanning electron microscopy, SEM)觀察催化劑金屬顆粒的大小及觀察碳管的表面形態及管璧結構，並使用拉曼頻譜(Raman spectroscopy)來分析N2O氣體前處理對奈米碳管表面型態與結構上的改變。最後，我們探討N2O前處理對成長機制造成奈米碳管的方向性成長與場發射特性的關係。從研究結果發現，使用N2O氣體流量200 sccm時對催化劑鎳膜金屬前處理後，催化金屬薄膜在成核時較易形成均勻性的金屬顆粒，並且在此時經過N2O前處理的催化劑鎳膜所成長出的的奈米碳管場發射電流會變大。原因主要是因為N2O對催化劑鎳膜金屬前處理成長過程中分解出的氮原子會活化催化劑Ni金屬，並使所形成的Ni金屬顆粒較小且更為均勻，造成表面型態上的顯著改變，有助於場發射電流變大。
關鍵詞：奈米碳管、場發射、熱化學氣相沉積
N2O Pre-treatment of Catalyst and Its Effect on the Field Emission Properties of Thermal Chemical Vapor Deposited Carbon Nanotube Films
Shih-Fong Lee, Kuan-Yu Lin, and Yung-Ping Chang

Department of Electrical Engineering, Dayeh University
112, Shan-Jiau Rd., Dacun, Changhua 51591, Taiwan
Abstract
In this work, the flow rate in the N2O pre-treatment was varied to study its effect on the surface morphology and field emission characteristics of the synthesized carbon nanotubes (CNTs).  The surface morphology of the CNTs was studied with scanning electron microscopy (SEM), and the structural properties of the CNTs were studied with Raman spectroscopy, respectively.  The SEM images of evaporated Ni after N2O pre-treatment shows that the catalyst Ni particles are more uniformly distributed, and their sizes are relatively small.  Compared to those CNTs without N2O pre-treatment, it can be found that CNTs pre-treated with N2O have a higher surface density.  It is also found that the synthesized CNTs pre-treated with N2O exhibit higher emission current compared to that of CNTs without pre-treatment. Of the various N2O flow rates used, the synthesized CNTs pre-treated at a N2O flow rate of 200sccm have the highest surface density and thus the largest field emission current.  At this flow rate, the synthesized CNTs have the lowest ID/IG ratio and the smallest average diameter.  Therefore, it can be concluded that the increase of field emission current is due to the increase of the surface density of the CNTs.  In conclusion, the N2O pre-treatment is proved to be an effective method to improve the surface morphology and field emission characteristics of the synthesized CNTs and a N2O flow rate around 200sccm is the optimum value for the pre-treatment.  This improvement is accomplished through the more uniformly distributed and smaller catalyst Ni particles after N2O pre-treatment.
Key words: carbon nanotubes (CNTs), field emission
以電泳沉積及燒結改善奈米碳管超級電容器效能之研究
王籸富 周柏鈞 葉競榮
大葉大學電機工程學系
彰化縣大村鄉山腳路112號
摘要
本研究以奈米碳管運用在超級電容器上，利用電泳沉積（electrophoretic deposition）的方式沉積到石墨的表面，再將石墨放在加熱爐管裡面，在空氣中直接加熱到500(C ~ 550(C。對於電雙層電容器來說表面積是直接影響電荷的吸附。由於奈米碳管沉積到石墨表面，表面出現了很多交錯複雜的奈米碳管。除了奈米碳管的表面積能增加吸附的電荷外，奈米碳管交錯綜橫造成的很多微小孔洞也能讓電荷進入吸附而增加電容量。藉著不同溫度的燒結影響下，奈米碳管也有不同的表現。附有奈米碳管的電極燒結過後其多圈循環伏安測試的老劣化現象比只用電泳沉積直接烘乾的電極小。而550(C燒結後的奈米碳管比以500(C燒結的多圈循環伏安結果更好。
關鍵詞：奈米碳管，電泳沉積，超極電容器，老劣化
Enhancement of CNT Supercapacitors by Electrophoretic Deposition and Air Oxidation of CNTs
Shen-Fu Wang, Po-Chun Chou, and Chin-Yung Yeh
Department of Electrical Engineering, DaYeh University
No. 112, Shanjiao Rd., Dacun, Changhua 51591, Taiwan
Abstract
In order to improve the performance of CNT supercapacitors, an new process was tried in our laboratory.  Carbon nanotubes were first attached to the graphite electrode by electrophoretic deposition technique and then was oxidized in air at different temperatures.  By doing so, not only were both the effective surface of the electrode and the capacity of the supercapacitor increased, but also stronger adhesion of carbon nanotubes to the graphite electrode was obtained.  Therefore when tested by cyclic voltammentry method aging of the supercapacitors was almost negligible.  It seemed that oxidation of the CNTs at 550(C had better results than at 500(C.
Key words: aging, electrophoretic deposition, supercapacitor, carbon nanotubes
奈米碳管運用於內連線材料之研究
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摘要
本研究以在選擇之栓塞區域形成奈米粒子。製程中，以微波電漿化學氣相沉積法，於栓塞區中將奈米碳管合成於鎳粒子上，在栓塞區上之緩衝層合成出排列整齊的多壁奈米碳管，研究於栓塞結構中奈米碳管之填充率。於此我們討論奈米碳管直接運用於內連線材料，藉由將奈米碳管直接合成於栓塞結構中，提供一種連線模式，未來合成之奈米碳管，將可提供承受高電流抵抗之內連線材料，提供奈米碳管於未來發展內連線的可能性。
關鍵詞：奈米碳管，栓塞，內連線
Carbon Nanotubes Grown from Plugs as Interconnect Material

Chien-Huang Tsai 1 and Mu-Sheng Chiang 2
1 Department of Automation Engineering, Nan Kai Institute of Technology, Nantou 54243, Taiwan

2 Department of Mechanical Engineering, Nan Kai Institute of Technology, Nantou 54243, Taiwan
Abstract
Carbon nanotubes (CNTs) could be formed on TiN/Si substrate using nickel as catalyst. We found the formation of the nickel islands and the aligned CNTs as interconnection structure. In this work, CNTs are exposed to the MPCVD system and selectively grown from various diameters of plugs. The relation between plug size and filling ratio are the aim of main presented. We propose an application of CNTs as a plug material for direct assembling nano interconnections. The investigated of CNTs growth on patterned silicon substrates as a model for interconnectional growth that can withstand extremely high current densities by the possibility of assembled wiring.
Key words: Carbon nanotubes (CNTs), plugs, interconnection
探討TiO2膠體重量百分比及奈米碳管對
染料敏化太陽能電池之影響
周春禧1 楊茹媛2 翁敏航3 黃哲毅1
1國立屏東科技大學機械工程系
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3國家奈米元件實驗室
台南縣新市鄉南科三路27號
摘要
本研究設計與製備一三明治結構之染料敏化太陽能電池(DSSC)，並探討TiO2膠體重量百分比及奈米碳管對染料敏化太陽能電池(DSSC)之影響。其研究工作包括工作電極之製備、相對電極之製備、DSSC電池封裝及I-V電性量測。工作電極製備工作包括：(1)調配TiO2膠體(重量百分比分別為28.3及18.9 %)，利用旋塗機將膠體旋塗五層於FTO基板上形成薄膜，並置入高溫爐以450(C燒結1小時；(2)將TiO2薄膜置入N-719(C58H86O8N8S2Ru)染料酒精溶液中浸泡12小時，即完成工作電極之製作。此外，相對電極製備工作包括：(1)調配含有單壁奈米碳管(SWNTs)、銀膠及乙基丙酮的酒精溶液；(2)將調配好之溶液均勻滴覆於FTO基板上，並置入高溫爐以150(C燒結1小時，即完成相對電極之製作。然後，將工作電極與相對電極搭配導電膠帶進行封裝，注入(I(/I2)電解液，再以AB膠封閉其間隙，即完成DSSC之製作。利用自組裝之簡易型I-V量測設備，量測開路電壓與短路電流。DSSC在相對電極無添加碳管時，短路電流由90.1 (A (工作電極的TiO2膠體重量百分比為18.9 %)明顯地提升至101.5 (A (工作電極的TiO2膠體重量百分比為28.3 %)。當DSSC工作電極的TiO2膠體重量百分比為28.3 %，相對電極添加碳管質量由0.01 g增加至0.03 g時，DSSC之短路電流213.4 (A提升至1364.2 (A。
關鍵詞：TiO2、N-719(C58H86O8N8S2Ru)、奈米碳管、銀膠、微粉融合系統及旋塗機
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Abstract
This study designed and fabricated a sandwich TiO2 thin-film electrode for a dye-sensitized solar cell. The study investigated the effect of TiO2 colloid ratio and carbon nanotubes for dye-sensitized solar cell. The experiments to include prepare the working electrode, prepare the counter electrode, assemble the DSSC and I-V measurement. Prepare the working electrode to include (1)TiO2 colloid (TiO2 colloid ratio for 28.3 and 18.9 %), five nanocrystalline TiO2 layers were subsequently fabricated in that order on the FTO substrate using the spin coater technique, then sintering at 450(C for 1 hour in a furnace. (2)Immerse the FTO substrate with five layer of nanocrystalline TiO2 into the N-719(C58H86O8N8S2Ru) dye solution for 12 hr at room temperature. Furthermore, prepare the counter electrode to include (1)Prepare the SWNTs/Ag glue solution. (2)A CNT/Ag glue layer were subsequently fabricated in that order on the FTO substrate using the act of falling in drops technique, then sintering at 150(C for 1 hour in a furnace. Then, the working electrode and counter electrode are fitted and sealed to assemble the DSSC and inject the electrolyte (I(/I2) into the cell. Measured the short-circuit photocurrent and open-circuit photovoltage for home-made I-V measurement system. The counter electrode don’t to increase SWNTs of DSSC that short-circuit photocurrent from 90.1 μA (working electrode TiO2 colloid ratio for 18.9 %) to 101.5 μA (working electrode TiO2 colloid ratio for 28.3 %). The working electrode TiO2 colloid ratio for 28.3 %, when SWNTs mass of counter electrode from 0.01g to 0.03g, the short-circuit photocurrent of DSSC from 213.4 μA to 1364.2 μA.
Key words: TiO2, N-719(C58H86O8N8S2Ru), Carbon nanotubes, Ag/glue, Micron Mechanofusion, Spin Coater
探討染料浸泡時間及奈米碳管對染料敏化太陽能電池之影響
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摘要
本研究設計與製備一三明治結構之染料敏化太陽能電池(DSSC)，並探討染料浸泡時間及奈米碳管對染料敏化太陽能電池(DSSC)之影響。其研究工作包括工作電極之製備、相對電極之製備、DSSC電池封裝及I-V電性量測。工作電極製備工作包括：(1)調配TiO2膠體，利用玻璃棒刮塗法，將膠體刮塗於FTO基板上形成薄膜，並置入高溫爐以450(C燒結1小時；(2)將TiO2薄膜置入N-719(C58H86O8N8S2Ru)染料酒精溶液中浸泡12小時(或48小時)，即完成工作電極之製作。此外，相對電極製備工作包括：(1)調配含有單壁奈米碳管SWNTs (或多壁奈米碳管MWNTs)及銀膠的酒精之溶液；(2)將調配好之溶液均勻滴覆於FTO基板上，並置入高溫爐以300(C燒結1小時，即完成相對電極之製作。然後，將工作電極與相對電極搭配導電膠帶進行封裝，注入(I(/I2)電解液，再以AB膠封閉其間隙，即完成DSSC之製作。利用自組裝之簡易型I-V量測設備，量測開路電壓與短路電流。DSSC在相對電極無添加碳管時，短路電流由75.2 (A (工作電極為浸泡染料48小時)明顯地提升至99.3 (A (工作電極為浸泡染料12小時)。當DSSC工作電極為浸泡染料12小時，相對電極添加碳管質量由0.01 g增加至0.03 g時，其短路電流由349.7 (A提升至416.5 (A。DSSC工作電極為浸泡染料12小時，相對電極之碳管質量固定，具有MWNTs的DSSC之短路電流(416.5 (A)大於具有SWNTs相對電極的DSSC之短路電流(266.4 (A)。

關鍵詞：TiO2、N-719(C58H86O8N8S2Ru)、奈米碳管、銀膠、微粉融合系統及玻璃棒刮塗法
The Effects of Dipping Time of Dye and Carbon Nanotubes for Dye-Sensitized Solar Cell
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Abstract
This study designed and fabricated a sandwich TiO2 thin-film electrode for a dye-sensitized solar cell. The study investigated the effect of dipping time of dye and carbon nanotubes for dye-sensitized solar cell. The experiments to include prepare the working electrode, prepare the counter electrode, assemble the DSSC and I-V measurement. Prepare the working electrode to include (1)Prepare the TiO2 colloid, a nanocrystalline TiO2 layer were subsequently fabricated in that order on the FTO substrate using the glass stick technique, then sintering at 450(C for 1 hour in a furnace. (2)Immerse the FTO substrate with the layer of nanocrystalline TiO2 into the N-719(C58H86O8N8S2Ru) dye solution for 12 hr (or 48 hr) at room temperature. Furthermore, prepare the counter electrode to include (1)Prepare the CNTs/Ag glue solution. (2)A CNT/Ag glue layer were subsequently fabricated in that order on the FTO substrate using the act of falling in drops technique, then sintering at 300(C for 1 hour in a furnace. Then, the working electrode and counter electrode are fitted and sealed to assemble the DSSC and inject the electrolyte (I(/I2) into the cell. Measured the short-circuit photocurrent and open-circuit photovoltage for home-made I-V measurement system. The counter electrode don’t to increase SWNTs of DSSC that short-circuit photocurrent from 75.2 μA (immerse TiO2 layer into dye solution for 48 hr) to 99.3 μA (immerse TiO2 layer into dye solution for 12 hr). The immerse TiO2 layer into dye solution for 12 hr of working electrode that CNTs mass of counter electrode from 0.01 g to 0.03 g, the short-circuit photocurrent of DSSC from 349.7 μA to 416.5μA , when MWNTs mass fixed the short-circuit photocurrent of DSSC from 266.4 μA(counter electrode to increase SWNTs of DSSC) to 416.5μA(counter electrode to increase MWNTs of DSSC)
Key words: TiO2, N-719(C58H86O8N8S2Ru), Carbon nanotubes, Ag/glue, Micron Mechanofusion, Glass Stick Technique
探討染料及奈米碳管對染料敏化太陽能電池之影響
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摘要
本研究設計與製備一三明治結構之染料敏化太陽能電池(DSSC)，並探討染料及奈米碳管對染料敏化太陽能電池(DSSC)之影響。其研究工作包括工作電極之製備、相對電極之製備、DSSC電池封裝及I-V電性量測。工作電極製備工作包括：(1)調配TiO2膠體，利用玻璃棒刮塗法，將膠體刮塗於FTO基板上形成薄膜，並置入高溫爐以450(C燒結1小時；(2)將TiO2薄膜置入CuPc(CuC32N8H16)染料酒精溶液(或N-719(C58H86O8N8S2Ru)染料酒精溶液)中浸泡12小時，即完成工作電極之製作。此外，相對電極製備工作包括：(1)調配含有單壁奈米碳管SWNTs (或多壁奈米碳管MWNTs)及銀膠的酒精之溶液；(2)將調配好之溶液均勻滴覆於FTO基板上，並置入高溫爐以300(C燒結1小時，即完成相對電極之製作。然後，將工作電極與相對電極搭配導電膠帶進行封裝，注入(I(/I2)電解液，再以AB膠封閉其間隙，即完成DSSC之製作。利用自組裝之簡易型I-V量測設備，量測開路電壓與短路電流。DSSC在相對電極無添加碳管時，短路電流由10.7 μA (工作電極為浸泡CuPc染料酒精溶液)，明顯地提升至99.3 μA (工作電極為浸泡N-719染料酒精溶液)。當DSSC 工作電極為浸泡N-719染料酒精溶液，相對電極添加碳管質量由0.01 g增加至0.03 g時，其短路電流由349.7 μA提升至416.5 μA。DSSC工作電極為浸泡N-719染料酒精溶液，相對電極其碳管質量固定，具有MWNTs的DSSC之短路電流(416.5 μA)大於具有SWNTs的DSSC之短路電流(266.4 μA)。
關鍵詞：TiO2、CuPc(CuC32N8H16)、N-719(C58H86O8N8S2Ru)、奈米碳管、銀膠、微粉融合系統及玻璃棒刮塗法
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Abstract
This study designed and fabricated a sandwich TiO2 thin-film electrode for a dye-sensitized solar cell. The study investigated the effect of dye and carbon nanotubes for dye-sensitized solar cell. The experiments to include prepare the working electrode, prepare the counter electrode, assemble the DSSC and I-V measurement. Prepare the working electrode to include (1)Prepare the TiO2 colloid, a nanocrystalline TiO2 layer were subsequently fabricated in that order on the FTO substrate using the glass stick technique, then sintering at 450(C for 1 hour in a furnace. (2)Immerse the FTO substrate with the layer of nanocrystalline TiO2 into the CuPc(CuC32N8H16) dye solution (or N-719(C58H86O8N8S2Ru) dye solution) for 12 hr at room temperature. Furthermore, prepare the counter electrode to include (1) Prepare the CNTs/Ag glue solution. (2)A CNT/Ag glue layer were subsequently fabricated in that order on the FTO substrate using the act of falling in drops technique, then sintering at 300(C for 1 hour in a furnace. Then, the working electrode and counter electrode are fitted and sealed to assemble the DSSC and inject the electrolyte (I(/I2) into the cell. Measured the short-circuit photocurrent and open-circuit photovoltage for home-made I-V measurement system. The counter electrode don’t to increase SWNTs of DSSC that short-circuit photocurrent from 10.7 μA (immerse the TiO2 layer into the CuPc dye solution) to 99.3 μA (immerse the TiO2 layer into the N-719 dye solution). The immerse the TiO2 layer into the N-719 dye solution of working electrode that MWNTs mass of counter electrode from 0.01 g to 0.03 g, the short-circuit photocurrent of DSSC from 349.7 μA to 416.5 μA , when MWNTs mass fixed the short-circuit photocurrent of DSSC from 266.4 μA(counter electrode to increase SWNTs of DSSC) to 416.5 μA(counter electrode to increase MWNTs of DSSC)
Key words: TiO2, CuPc(CuC32N8H16), N-719(C58H86O8N8S2Ru), Carbon nanotubes, Ag/glue, Micron Mechanofusion, Glass Stick Technique
電解質系統對色素增感型太陽電池光電轉換效率之影響
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摘要
本研究以循環伏安法及交流阻抗分析等電化學方法，探討色素增感型太陽電池(Dye-Sensitized Solar cell (DSSC)中，電解質系統的特性，以及對DSSC的光電轉換效率之影響。研究中以KI和LiI兩種電解質作為比較。交流阻抗分析結果顯示：LiI的阻抗遠大於KI，原因為Li+於PC(propylene carbonate)溶劑中之離子傳輸率較低之故，不同之電解質離子，對於DDSC光電轉換效率，有明顯之影響。I-V量測結果顯示，KI/I2/PC電解質系統之短路電流，ISC = 1.92mA、開路電壓VOC = 0.606 V 、轉換效率η = 0.56%、填充因子FF = 0.48；若改以LiI/I2/PC電解質系統，則相同TiO2工作電極之DSSC，其短路電流ISC = 1.55 mA、開路電壓VOC = 0.262 V 、轉換效率η = 0.16%、填充因子FF = 0.4。綜合以上結果，可知KI/I2/PC表現遠優於LiI/I2/PC，同時，我們可藉由阻抗分析，了解不同製程參數對DSSC光電轉換效率之影響。一般而言，阻抗越大，短路電流與填充因子，都會隨之變小，使得轉換效率η變差，因此是一種電化學光電研究的利器。
關鍵詞：循環伏安法，交流阻抗分析，色素增感型太陽電池
The Influence of Redox Couples on Photoelectrochemical Efficiency—An Impedance Analysis of Dye-sensitized Solar Cells
Jan-Wran Hrong1, Peng-Jie Chiu1, Jiun-Hung Chen1, and Pin-Chuan Yao2
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Abstract
In this study, cyclic voltammetry and electrochemical impedance were used to evaluate the charge transport character between the redox couples (mediator) and counter electrode as well as the influence of different alkaline ions, Li+ and K+, respectively on the photoelectric conversion efficiency of dye-sensitized solar cell(DSSC). The results showed that owing to the smaller ions mobility and mass-transport rate of Li+ as compared to K+, the impedances of LI/I2/PC were far large than those in KI/I2/PC under identical conditions. The I-V characteristic curves under illumination for the DSSC with KI/I2/PC were VOC = 0.606 volt, ISC = 1.92 mA, FF = 0.48 and = 0.56% while those for KI/I2/PC fabricated and tested under identical conditions were VOC = 0.262 volt, ISC = 1.55 mA, FF = 0.4 and = 0.16%. As a conclusion, the performance of the redox system, KI/I2/PC was more better than that of LI/I2/PC. The results were in accordance with those obtained from impedance analysis and were further proved by cyclic voltammetry. Consequently, it is one of the most powerful tools for electrochemical study and be adopted as.
Key words: Cyclic voltammogram, electrochemical impedance, Dye-Sensitized Solar cell
電紡製作奈米纖維之進展：兩電極收集器研究
蔡子祺  何信法 鍾慎修
南台科技大學電子工程系
台南縣永康市南台街1號

摘要
在以傳統電紡（Electro spinning）方法製作奈米纖維時，纖維收集器上經常出現不希望得到的不均勻的珠狀氣泡（beads）組織，及不均勻直徑的纖維。本研究以新的製作方式，在介質基板上放置兩條銅金屬片做為收集器，並改變其中的電場，觀察其影響。    共實驗了三種狀況，（一）在兩條銅金屬片上施予DC直流600 V的電壓，然後將之間的距離作1~20 mm的變動；（二）在固定的2 cm距離下，施予DC100V~600V的電壓；（三）施予AC110V~AC140V電壓；來觀察水平電場對纖維分布的範圍以及纖維結構的影響。

實驗結果發現改變兩個銅金屬電極之間的距離，即能夠大大的改善奈米纖維的均勻性和增進纖維密度；而在直流電壓實驗中，因有較大的電壓改變範圍，使製作出來的奈米纖維直徑可小於300 nm，在交流電壓實驗中，產生了直徑較傳統方法纖細、分布範圍較廣且密集的奈米纖維。此兩電極收集器方式藉著終端電場的改變，很明顯的提昇了纖維的品質，並且加快了生產的速度。

關鍵詞：電紡、奈米纖維、薄膜、收集器、水平電場

Progress in Electrospinning of Nanofiber:
Two Collector Research
Tsu Chi Tsai , and Shin Fa Ho, Max Chung
Department of Electrical Engineering, Southern Taiwan University, Tainan, Taiwan
Abstract
Electrospinning can make nanofibers easily, however, there often exist undesired beads at the fiber connections, and the diameter and distribution of fibers are not uniform, We report here a new type of collector composed of two copper stripes as collector and placed on top of a dielectric substrate. Three cases are studies: 1) A 600 V DC voltage applied on both of the stripe collector, and the distance between them is varied from 1 to 20 mm to experiment the effect of local electric field；2) At fixed 2 cm distance, a DC voltage between 0-600 V is applied on one of the electrode; 3) An AC 100-140 V voltage is applied between the two electrodes.
Results shows by changing the distance between the electrodes, the electrospun nanofibers quality are improved both in diameter uniformity and density. In DC experiment, fibers with diameter less than 300 nm can be produced due to high voltage. In AC experiment, the distribution area is wider, and fibers are denser. By placing the two electrodes as collector, nanofiber quality are vastly improved and production rate increased.
Key words: electrospinning, nanofiber, collector
水熱法製備氧化鋅奈米線的結構與特性研究
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摘要
本研究利用水熱法，在低溫95(C的環境下，成功的製備出高密度的氧化鋅奈米線陣列於鍍氧化鋅晶種層的玻璃基板。藉由SEM的量測，顯示出水溶液濃度對奈米線的成長具有顯著的影響，當溶液的濃度增加時，奈米線的直徑也隨之增大。此外，經由X光繞射實驗，發現氧化鋅奈米線具有垂直於基板的C軸優選取向；同時，水溶液濃度為0.15 M時，奈米線具有最佳的結晶特性。

關鍵詞：水熱法，氧化鋅，奈米線陣列，結構特性
Synthesis of ZnO Nanowire Arrays on Glass Substrate by Low Temperature Hydrothermal Method
Kuan-Lung Juan1,2 and Shr-Nan Bai1
1Department of Electronic Engineering & Institute of Electronic, Chienkuo Technology University, Changhua 500, Taiwan, ROC
2Department of Automation Engineering & Institute of Mechatronoptic Systems, Chienkuo Technology University, Changhua 500, Taiwan, ROC
Abstract
ZnO nanowire arrays have been successfully synthesized on glass substrate by hydrothermal method at 95(C The SEM images of the as-grown ZnO nanowires demonstrated that diameter of the nanowires increases with increasing the concentration of the solution The X-ray measurements shown the ZnO nanowires with excellent preferred 002 reflection suggesting the nanowires have c-axispreferred orientation perpendicular to the substrate surface Besides the nanowires have best crystalline microstructure at the solution concentration 0.15 M.
Key words: hydrothermal method ZnOnanowire arrays structural properties
硝酸鋅六水合物濃度對熱液合成法所成長之
氧化鋅奈米柱微結構特性之影響
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摘要
在本研究中，氧化鋅奈米柱是使用硝酸鋅六水合物(zinc nitrate hexahydrate)及四氮六甲圜(methenamine) 在矽基板上以大約85(C溫度處理兩小時來合成的。硝酸鋅六水合物和四氮六甲圜的濃度為1：1。硝酸鋅六水合物的體積濃度分別為0.01M、0.025M、0.05M、0.1M、0.2M 和0.4 M。由能譜儀(EDS)觀察分析得知，此奈米柱的組成成分為鋅及氧。鋅原子對氧原子的個數比約為1：4。在ZnO奈米柱的X光繞射圖像中，繞射角度位於2θ = 31.77(, 34.42(, and 36.25(有明顯的特徵峰出現，說明ZnO奈米柱是六角形纖鋅礦結構的(100)、(002)和(101)三個結晶面。從掃瞄式電子顯微鏡的影像中可以得知，奈米柱尺寸（平均直徑及長度）會隨著硝酸鋅濃度的增加而增加。平均直徑會從410 nm增加到3.9 μm，並且，所成長的奈米柱的密度也隨會之增加。此外，隨著銷酸鋅濃度的不同，個別奈米柱的外形與叢集的形狀也會不儘相同。
關鍵詞：氧化鋅奈米柱、硝酸鋅六水合物濃度、氧化鋅奈米柱尺寸
The Influence of Zinc Nitrate Hexahydrate Concentration on the Microstructural Properties of ZnO Nanorods Grown by Hydrothermal Synthesis
Jung-Fu Hsu1, Shih-Fong Lee2, Li-Ying Lee1,2, Han-Ying Liu2, Jung-Lung ching1, and

Ming-Chung Chien1
1Department of Electronic Engineering, Chung Chou Institute of Technology
No. 6, Lane 2, Section 3, Shanjiao Road, Yuanlin, Changhua 510, Taiwan
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Abstract

In this work, ZnO nanorods were synthesized on the silicon substrates in a solution of zinc nitrate hexahydrate and methenamine at ~85(C for 2 hours.  The concentration ratio of zinc nitrate hexahydrate to methenamine is 1:1.  The concentrations of zinc nitrate hexahydrate are 0.01 M, 0.025 M, 0.05 M, 0.1 M, 0.2 M, and 0.4 M, respectively.  It is observed from EDS spectroscopy analysis that the nanorods are composed of zinc and oxygen.  The atomic ratio for zinc to oxygen is close to 1:4.  The XRD pattern of ZnO nanorods at 2( = 31.77(, 34.42(, and 36.25( indicates three reflection peaks of hexagonal wurtzite structure, (100), (002), and (101), respectively.  It has been shown that the ZnO nanorods are of single hexagonal phase of wurtzite structure.  Moreover, SEM images reveal that the size (including average diameter and length) of nanorods increases with increasing zinc nitrate hexahydrate concentration.  The average diameter increases from ~410nm to ~3.9 μm.  The surface density of ZnO nanorods also increase with increasing zinc nitrate hexahydrate concentration.  Furthermore, the appearance of individual nanorods and the formation of clusters varied with the concentration of zinc nitrate hexahydrate as well.
Key words: ZnO nanorods, zinc nitrate hexahydrate concentration, size of ZnO nanorods
以電化學沉積製備奈米氧化亞銅線特性與微結構研究
劉彥邦1 林彥廷1 許臣翔1 張育騰2 李弘彬1
1大葉大學電機工程學系
2大葉大學生物產業科技學系
51591 彰化縣大村鄉山腳路112號
摘要
本研究用電解沈積方式，採用99.999%之鋁箔為陽極，白金為陰極，作陽極氧化處理，獲得陽極氧化鋁模板，將所得到的陽極氧化鋁模板用恆電位儀以定電流方式來進行電鍍，合成氧化亞銅線。經場發射掃描式電子顯微鏡觀察得直徑75nm，模厚25μm之陽極氧化鋁模板，以電解沉積製備奈米氧化亞銅線直徑75nm，孔洞的間距為112nm及長度6μm，具高深寬比(1:80)高密度且均勻性佳。由X光繞射分析儀在氧化亞銅鍍液pH9值主繞射峰(200)，pH13值主繞射峰(111)。經穿透式電子顯微鏡觀察表面型態之微觀結構， 其為一維多晶立方結構奈米氧化亞銅線。
關鍵詞：電解沈積、陽極氧化鋁模板、奈米氧化亞銅線
The Microstructure and Property of Cu2O-Nanowire Fabricated by Electrodeposition
Yan-Ting Lin1, Yan-Bang Liu1, Chen-Shiang Shiu1, Yu-Teng Chang2, and Hung-Bin Lee1
1 Department of Electrical Engineering, Da-Yeh University
2 Department and Graduate Program of BioIndustry Technology Da-Yeh University
No.112, Shanjiao Rd., Dacun, Changhua, Taiwan 51591, R.O.C.
Abstract
In this study, copper dioxide nano-wires were prepared by galvanostatic electroplating within the pores of an anodic aluminum oxide (AAO) template. The anodic aluminum oxide with uniform diameter of 75 nm was obtained from 25 (m of 99.999% aluminum foil by two steps anodization.  The high aspect ratio of copper dioxide wires were characterized field emission scanning electron microscopy (FESEM).  The XRD and TEM results prove that one dimensional of polycrystalline nano-scale copper dioxide wire can be successfully synthesized by anodic aluminum oxide template.
Key words: electrodeposition, anodic aluminum oxide, copper dioxide nano-wires
利用陽極氧化鋁模板製備鎳奈米線
林彥廷1 劉彥邦1 許臣翔1 張育騰2 李弘彬1
1大葉大學電機工程學系
2大葉大學生物產業科技學系
51591 彰化縣大村鄉山腳路112號

摘要
以電化學沉積方法製備高深寬比之鎳奈米線，藉由陽極氧化鋁模板以脈衝電解沉積鎳奈米線。此技術可有序排列，使鎳金屬完全填入於陽極氧化鋁模板中。經場發射電子顯微鏡顯示脈衝電解沉積製備鎳奈米線直徑78 nm、長度5μm，具高深寬比(1:65)高密度且均勻性佳。經震動樣品磁度儀磁性量測，其溫度為300K，垂直底材方向(H⊥)施加磁場，其矯頑磁力(coercivity(Hc))為642.07 Oe，角形比(squareness;(Mr/Ms))為0.5，水平底材方向(H//)施加磁場，其矯頑磁力為129.07 Oe，角形比(squareness;(Mr/Ms))為0.064。

關鍵詞：陽極氧化鋁模板、脈衝電解沉積、鎳奈米線
The Property of Nickel Nanowire Arrays Electrodeposited From Anodic Aluminum Oxide Template
Yan-Ting Lin1, Yan-Bang Liu1, Chen-Shiang Shiu1, Yu-Teng Chang2, and Hung-Bin Lee1
1 Department of Electrical Engineering, Da-Yeh University
2 Department and Graduate Program of BioIndustry Technology Da-Yeh University
No.112, Shanjiao Rd., Dacun, Changhua, Taiwan 51591, R.O.C.
Abstract
High order nickel nanowire arrays were synthesized by pulse electrodeposition into the pores of anodic aluminum oxide template. The result of field emission scanning electron microscopy shows that uniform nickel nanowire with diameter of 78 nm, length of 5 (m. The magnetic property was characterized by vibrating sample magnetometer. The coercivity is 642 Oe and the squarness is 0.5 when the applied magnetic field is perpendicular to the axis of nickel nanowire arrays. However, the coercivity is 1209 Oe and the squareness is 0.064 when the applied field is parallel to the axis of nickel nanowire arrays.
Key words: anodic aluminum oxide, pulse electrodeposition, nickel nanowire
以金屬誘發析出矽奈米線之成長機制
洪違仁1 葉忠信2 李麗英1 賴威君1 李世鴻1
1大葉大學電機工程學系
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摘要
本研究在(100)矽基板上蒸鍍一層10 nm鎳薄膜，在高溫狀況下誘發矽原子之析出，以成長矽奈米線。本研究改變成長溫度及氬氣流量以研究矽奈米線之成長機制。實驗顯示，在950°C以上時，矽奈米線的表面密度會隨著成長溫度的升高而變大，但在900°C以下卻完全不會成長。此外，矽奈米線的表面密度也因增大氬氣流量時達到最大值。矽奈米線的成長可以分為兩個步驟。首先，在高溫狀況下，原本在矽基板之中的矽原子會經由共融而進入鎳核之中，形成NiSi2合金球。然而，NiSi2合金球表面會受到氬氣流動帶走熱量而降低溫度，過飽和的矽原子便會從NiSi2合金球析出而成長矽奈米線。比NiSi2合金共融溫度更高的成長溫度是成長矽奈米線的必要條件。而氬氣流動的功能則是降低NiSi2合金表面的溫度，並因而誘發矽的析出。
關鍵詞：矽奈米線，觸媒，矽-鎳合金
The Growth Mechanism of Metal-Induced-Precipitation of Silicon Nanowires
Wei-Jen Hung1, Chun-Shin Yeh2, Li-Ying Lee1, Wei-Chun Lai1, and Shih-Fong Lee1
1 Department of Electrical Engineering, Dayeh University
No. 112, Shanjiao Rd., Dacun, Changhua, Taiwan 51591, R.O.C.
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Abstract
In this work, a layer of nickel was evaporated onto a (110) silicon substrate to induce the precipitation of silicon at high temperatures in order to grow silicon nanowires.  Both the growth temperature and the flowrate of argon were varied to study the growth mechanism of silicon nanowires.  It was found that the surface density of silicon nanowires increases with increasing temperature above 950°C, and no growth was found for temperature below 900°C. In addition, the surface density of silicon nanowires increases with increasing argon flowrate as well. The growth of silicon nanowires can be divided into two steps.  Silicon atoms originally residing in the substrate are combined with Ni nuclei through eutectic reaction to form NiSi2 alloy balls on the substrate.  Because of the relatively low temperature on the top surface of NiSi2 alloy balls, these silicon atoms further precipitate to form silicon nanowires. Growth temperature higher than the eutectic temperature of NiSi2 alloy is required for the growth of silicon nanowires. The purpose of argon flow is to lower the surface temperature of NiSi2 alloy balls and thus to induce precipitation of silicon.
Key words: silicon nanowires, metal-induced precipitation, Si-Ni alloy
矽薄膜奈米通道在交流阻抗譜的電特性
簡明春1,3 王國禎1,2 余敏昌1
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510彰化縣員林鎮山腳路3段2巷6號

摘要
本研究係有關低成本製備矽奈米孔洞有效的方法，透過使用這種常用的濕蝕刻法的技術在矽和奈米阻抗譜的測量建立奈米孔洞在這研究過程中被發展。研究方法的主要概念是以兩個階段蝕刻過程，包括首先要雙面濕蝕刻法和追蹤奈米級的蝕刻通道。以特別製作夾具在預蝕刻的矽晶片，因此蝕刻軌跡可以被有效地進行。尚未蝕刻穿的奈米通道以電化學系統記錄，一旦蝕刻孔洞被蝕刻穿透時的離子擴散過程。本文研究電化學阻抗譜(EIS)在非對稱的奈米通道現象。實驗結果以本研究方法能以有效成本製備矽奈米孔洞，並使用交流阻抗譜估測矽奈米通道的電阻。
關鍵詞：奈米孔洞製備，濕蝕刻法，蹤跡蝕刻，電化學阻抗譜
An Electric Property in Impedance Spectroscopy on Silicon Membrane Nanochannel
Ming-Chun Chien1,3, Gou-Jen Wang1,2, and Ming-Chang Yu1
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Abstract
This paper reports on a cost effectively method to fabricate nanopores in silicon by only using the conventional wet-etching technique and the measurement of a nanochannel impedance spectroscopy are developed in this research. The main concept of the proposed method is a two-procedure etching process, including a premier double-sided wet etching and a succeeding track-etching. A special fixture is designed to hold the pre-etched silicon wafer inside it such that the track-etching can be effectively carried out. An electrochemical system is employed to detect and record the ion diffusion current once the pre-etched cavities are etched into a through nanopore. Electrochemical impedance spectroscopy (EIS) measurements were made on asymmetric nanochannel.  Experimental results indicate that the proposed method can cost effectively fabricate nanopores in silicon. A through pore using EIS to estimate circuit impedance can be determinate.
Key words: nanopore fabrication, wet etching, track etching, electrochemical impedance spectroscopy
氧化鋅製作多孔矽結構光檢測器之研究
黃勝斌 張書豪 吳旻原 洪昌佑
建國科技大學電機工程系

彰化市介壽北路1號
摘要
本文主旨是以氧化鋅製備多孔矽光檢測器，探討多孔矽的參數:電流密度、氫氟酸(HF)濃度及蝕刻反應時間等，對多孔矽特性的影響，以及使用溶膠-凝膠法(sol-gel)填補多孔矽孔洞製備多孔矽光檢測器的影響。填補多孔矽孔洞結構光/暗電流比為2635 ((4.48 ( 10(3/(1.7 ( 10(6)倍，未填補多孔矽結構之光/暗電流比約為122 ((1.07 ( 10(3/(8.77 ( 10(6)倍，兩者相差約22倍，在(5 V偏壓下，光響應之峰值分別為770 nm (0.25 A/W)與800 nm(0.14 A/W)，量子效率約40%與21%。
關鍵詞：多孔矽，氧化鋅，光檢測器，溶膠－凝膠法

Fabrication and Study of the ZnO on porous silicon for photodetector
Sheng-Bin Huang, Shu-Hao Chang, Min-Yuan Wu, and Chang-You Hung
Department of Electrical Engineering, ChienKuo Technology University

No. 1, Jieshou N Rd., Changhua , Taiwan 50094,R.O.C.
Abstract
The objects of this paper focus on the fabrication and Study of the ZnO on porous silicon for photodetector, treats parameter with porous silicon: current density, HF concentration and etch time effect for porous. Fabrication of photodetector by sol-gel to fill effect in porous silicon. To fill in porous silicon by sol-gel, photo-to-dark current ratio be 2635 ((4.48 ( 10(3/(1.7 ( 10(6), another photo-to-dark current ratio be 122 ((1.07 ( 10(3/(8.77 ( 10(6), them to differ 10-time. At a bias of (5 V, photo- responsive for were 770 nm (0.25A/W) and 800 nm (0.14 A/W), quantum efficiency about 40% and 21%.
Key words: porous silicon, ZnO, photodetector, sol-gel method
MBE Growth and Photoluminescence Study of GaSb Quantum Dots on GaAs Substrate

M.-C. Lo (羅明城), M.-F. Tsai, S.-D. Lin, and C.-P. Lee
Department of Electrical Engineering, National Chiao Tung University, Hsin-Chu, Taiwan
Abstract
Antimonite compounds have always been attractive for researchers interested in band engineering and novel device applications. Heterostructures involving such material system often display interesting band alignment that is rarely seen in other materials. Type II and type III heterojunctions are possible by combinations of different kinds of antimonite compounds. Recent advances in epitaxial growth have enabled us to grow self assembled quantum structures with enhanced optical properties. Self assembled quantum dots of GaSb in GaAs matrix provide an interesting type II system with quantum confinement. It gives us an opportunity to look at optical transition properties of spatially separated electrons and holes due to quantum confinement in this type II system. 

In this work, GaSb quantum dots were grown by a solid source molecular beam epitaxy (MBE) system on (001) GaAs substrates, with valved cracker sources for Sb and As. Self-assembled GaSb QDs were grown in the Stranski-Krastanow (SK) growth mode. The samples were sandwiched by a 150 nm GaAs buffer layer and a 150 nm GaAs capping layer. After the capping layer growth, we grew QDs with the same conditions on the sample surface for AFM image. In order to avoid intermixing of Sb and As, As4 was used instead of As2 for our sample growth. 

QDs shape and PL results with different growth conditions are shown in table 1. There are about 8% lattice constant mismatch between GaSb (6.095 Å) and GaAs (5.65 Å). In table 1, we can see that when the GaSb layer has more than 2-mono-layers, the QDs start to form. The critical thickness for QD formation is between one and two mono-layers. This is similar to the InAs QD formation, where the typical critical thickness is about 1.7ML. The growth temperature dependence of the dot size and density is also similar to that of InAs QD growth. Figure 1 shows the surface AFM image of GaSb QDs of sample 4. The shape of the dots can be controlled by the growth condition. We have been able to grow rounded dots, elliptical dots and ring shaped structures controllably. 

The optical properties of GaSb/GaAs QDs and their wetting layers were studied by photoluminescence. Figure 2 shows a typical PL spectrum of the GaSb QD sample, the peak near 1.2 eV is due to the wetting layer and the peak near 1.0 eV is due to the QDs. 

The dependence of the PL spectrum on pumping power has also been studies. We found that both emission peaks (from the wetting layer and from the QDs) shift to higher energies as the excitation power is increased. Figure 3 shows the spectra of the wetting layer with different pumping powers. There is an 11meV blue shift as the excitation power is increased from 200 (W to 10 mW. This blue shift phenomenon can be explained by the change in the electron energy levels in GaAs surrounding GaSb. When the pumping power is increased, the amount of electrons accumulated at the GaSb/GaAs interface increases. As a result, the amount of band bending in GaAs increases because of the increased space charge. Therefore the electron energy levels shift upwards resulting a blue shift in the emission peak. 

In conclusion, we have studied the growth of GaSb quantum dots and their optical properties. Despite the type II band alignment, strong light emission was observed both from the QDs and the wetting layer. 

Key words: 
The nano features of optical and electrical properties in multiple quantum wells

J.-C. Fan (范榮權)
Department of Electrical Engineering, Da-Yeh University, Chang-Hua 51591, Taiwan
Abstract
We report that the quasibound states at the above-barrier region in AlGaAs–GaAs superlattices can be clearly observed at room temperature by photoconductivity as well as photoreflectance measurements. We provide concrete evidence to confirm that free-carrier confinement at barrier layer does exist. It is also found that the barrier-width dependence of the above-barrier transition energies can be described quite well by the modified Messiah’s calculation. However, the simple calculation using the constructive interference condition can only explain the transitions at lower energies, and fails with increasing transition energy.
Key words: photoconductivity, photoreflectance, quantum wells, III-V semiconductor
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摘要
本實驗利用射頻磁控反應性濺鍍方式在石英基板上，固定氬氣/氧氣流量比例為2:1及調整基板溫度為400(C條件下，成長P型CuAlO2透明導電薄膜，其中調整薄膜厚度分別為4000、2000、1000、500與300 Å，探討CuAlO2透明導電薄膜其厚度對於光電特性、結晶尺寸與奈米結晶行為之影響。實驗結果顯示，隨著薄膜厚度由4000 Å減少為300 Å時，其400 nm~700 nm可見光波長範圍平均穿透率由66%增加為80%，薄膜電阻率在厚度為300 Å時呈現最低值6.12 Ω-cm，X光繞射分析中顯示其厚度為4000 Å與2000 Å時(102)結晶取向，在厚度小於1000 Å時並無出現CuAlO2薄膜的繞射峰。穿透式電子顯微鏡分析顯示薄膜厚度為4000 Å時，薄膜呈現柱狀晶結構，其中包含著細小晶粒，當厚度為300 Å時，其顯微結構呈現由細小晶粒組成一連續性薄膜，針對連續膜層進行速傅利葉轉換分析，可得知該區具有奈米結晶結構。
關鍵詞：銅鋁氧化物薄膜，P型透明導電薄膜、濺鍍
The Effects of Optical, Electrical and Nanocrystalline Properties of P-type CuAlO2 Films Using Sputtering 
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Abstract

P-type CuAlO2 thin films were prepared by reactive sputtering on quartz substrates using metallic Cu and Al target with a Ar/O2 flow rate of 2:1. The thickness dependence of electrical, optical and nanocrystalline properties of CuAlO2 thin films were investigated. It was observed that with a decrease in film thickness, the transmittance and resistivity were increase. The averaged visible transmittance (400 nm ~ 700 nm) of a 300 Å-thick film is 80%. The lowest resistivity obtained in this study was 6.12 Ω-cm for the films deposited at a substrate temperature of 400(C. The 4000 Å and 2000 Å -thick CuAlO2 films was polycrystalline structures with a (102) preferred orientation. The thinner thickness of CuAlO2 films showed poor crystalline. TEM microstructural studies suggested the 4000 Å-thick films exhibited a columnar structures consisting of very fine grains. The 300 Å-thick films consists of spherical grains with ~15 nm in diameter scattered over the surface of the substrates. By fast Fourier transform analysis, the 300 Å-thick films behaved nanocrystalline structures.

Key words: CuAlO2, P-type transparent conductive oxide, sputtering
利用熱氧化方法所製備的三氧化二釓氧化物其成長演進的過程與電氣特性之分析與探討
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摘要

本研究利用熱氧化方式以不同溫度成長奈米級的三氧化二釓薄膜，旨在探討薄膜內不同深度下各原子濃度的分佈狀態以及其化學鍵結的組成。另ㄧ方面意在尋求薄膜成長厚度及電容和崩潰電壓與溫度相互關係的各種物理性質，再定義出最佳的溫度成長機制，以作為製造高介電材質之各項參數、條件的依據。由實驗結果透過穿透式電子顯微鏡及X-射線光電子頻譜儀之量測，發現蒸鍍10奈米厚的釓金屬薄膜於矽晶圓表面上，以600°C的氧化溫度氧化10分鐘後仍殘餘 2 奈米的釓金屬，直到900°C時才將釓金屬完全氧化。所成長的樣本，藉由光學分析儀量測得到於不同的氧化溫度條件下，其能隙亦有所差異，氧化溫度增高能隙相對增高，由600°C至1000°C的氧化樣本可發現其能隙由4.65 eV逐漸增加至7.04 eV。此足以證明氧化溫度愈高，氧化物絕緣特性愈佳。再則，以電流－電壓特性的量測又可得到氧化物薄膜的洩漏電流隨著氧化溫度的升高而逐漸減小，當偏壓於-1 V時，洩漏電流由10(6 A/cm2減小至10(10 A/cm2，崩潰電壓由6.5 V提升至12.1 V。
關鍵詞：三氧化二釓，熱氧化，能隙，洩漏電流，崩潰電壓
Growth Evolution and Electrical Characteristics of Gd2O3 from Deposited Gd Metal during Thermal Oxidation
C. T. Huang1, Yi Neng Sun2, Chia-An Wang3, Mang-liang Lee3, M. Y. Chen3, and H. H. Ko1*
1Department of Computer Science & Information Engineering Nan Kai Institute of Technology.

2Department of the Graduate School of Gerontic Technology & Service Management, Nan Kai Institute of Technology.

3Department of Electronic Engineering Nan Kai Institute of Technology.

Tsao Tun, 542, Nan Tou County, Taiwan, R.O.C.
Abstract
Both chemical compositions and physical properties of Gd2O3 fabricated in thermal process with different growth temperature are studied. The as-deposited 10nm-thick Gd metal film was not oxidized completely at 600°C, while it can be oxidized completely at 900°C. X-ray photoemission spectra (XPS) demonstrated that the oxidation number increases with a higher growth temperature. According to the measurement of n & k analyzer, the optical energy bandgap is found to increase from 4.65 eV for 600°C sample to 7.04 eV for 1000°C sample. Finally, leakage current decreases from 10(6 A/cm2 to 10(10 A/cm2 at (1 V bias, and breakdown voltage increases from 6.5 to 12.1 Volts at the growth temperature increasing from 600°C to 900°C. The high-k dielectric behavior of Gd-oxide is better for higher growth temperature.
Key words: Gd2O3, thermal process, bandgap, leakage current, breakdown voltage

射頻磁控濺鍍製備PET/ITO/WO3
可撓式電致色變元件之研製
蕭俊龍1 盧陽明2 莊賦祥1 邱敬富1
1國立虎尾科技大學光電與材料科技研究所
雲林縣虎尾鎮文化路64號
2國立台南大學光電工程研究所
台南市東區榮譽街67號
摘要
本研究利用射頻磁控濺鍍系統，在氧與氬之混合氣體中濺鍍氧化鎢薄膜，使氧化鎢薄膜成長在電阻值100 (的PET/ITO(聚乙烯對苯二甲酸酯/氧化銦錫)塑膠基板，探討製程參數對氧化鎢薄膜之變色效率、響應時間、晶體結構及不同溫度熱處理後之影響。利用電化學分析實驗，以石墨碳棒當對電極，並使用飽和甘汞電極(SCE)當作參考電極，在濃度1 M之(過氯酸鋰+丙烯碳酸酯)電解質混合溶液，對元件進行著-去色性質分析。由實驗結果可知，不同氬氧流量比，所得到之氧化鎢薄膜結構皆為結晶質結構，當氬/氧流量比為30/7和薄膜厚度約在350 nm時，有較佳的變色效率和透光率。再以PET/ITO/WO3/有機電解質/ITO/PET架構封裝為有機可撓式電致色變元件，經由PL光譜分析儀量測後，確實可達到節省能源效果並實踐綠色建築的目標。
關鍵詞：可撓式、電致色變、三氧化鎢
The Study of PET/ITO/WO3 Flexible Electrochromic Device by Radio Frequency Magnetron Sputtering
Chun-Lung Hsiao1, Yang-Ming Lu2, Fuh-Shyang Juang1, and Chin-Fu Chiu1
1Graduate Institute of Electro-Optical and Materials Science, National Formosa University,
Huwei 632 Taiwan
2Graduate Institute of Electro-Optical Engineering, National University of Tainan,
Tainan 701 Taiwan 

Abstract
The greenhouse affect has made the average temperature of earth rise in recent years, because the application of electrochromism has been widely discussed. Current application of electrochromism technology is mostly based on glass as the conductive substrate, but plastic conductive layer has advantages of thinness, lightness, shock-resistance and flexibleness. Experimental results indicated that the WO3 crystal structure was crystalline at the oxygen flow rate from 5~10 sccm. The optimum condition occurred with the oxygen flow rate of 7 sccm. The transmittance change of 550 nm wavelength (ΔT550 nm) was 78.3% between colored and bleached states, the response time was 60 s, and the coloration efficiency of the film was 17.2 cm2/C. 
Key words: R.F. magnetron sputtering , Flexible Electrochromic , Tungsten Oxide
以射頻濺鍍法備製氧化銦錫薄膜之表面特性及其應用
江榮隆1 黃安立2 謝淑珍2 王元保1 詹勳生3 許榮富1
1中州技術學院電子工程
2中州技術學院工程技術研究所
彰化縣員林鎮山腳路三段二巷六號
3嶺東科技大學資訊管理系

臺中市南屯區嶺東路1號

摘  要
本研究係利用射頻濺鍍系統 (r.f. sputtering system)通入氬氣及氧氣，其氣體流量比為Ar : O2 = 8 : 2，於工作壓力10 mTorr之環境沈積氧化銦錫(indium tin oxide, ITO)於軟性基板上，以形成ITO/plastic之結構，並利用場發射掃描式電子顯微鏡(field-emission scanning electron microscope, FE-SEM)觀察其氧化銦錫薄膜之表面結構。此外，亦將ITO/plastic之結構延伸連接至商品化金屬-氧化物-半導體場效電晶體(metal-oxide-semiconductor field-effect transistor, MOSFET)元件，以形成延伸式閘極場效電晶體(extended-gate field-effect transistor, EGFET)，並結合半導體參數分析儀(Keithley 4200)測量元件於pH1 ~ pH11緩衝溶液之感測趨勢。實驗結果顯示，以射頻濺鍍法備製氧化銦錫薄膜於軟性基板之晶粒緻密度高，且晶粒平均大小為30 ~ 50 nm，而薄膜之厚度約為281 nm，且應用於氫離子感測元件擁有高感測範圍(pH1 ~ pH11)，其元件之電壓感測度為43.29 mV/pH，而電流之感測度為53.27 (A/pH，且線性度趨近於1。

關鍵詞：射頻濺鍍、氧化銦錫、軟性基板、場發射掃描式電子顯微鏡、氫離子
Surface Properties and Application of the ITO Thin Film was Deposited by the R.F. Sputtering System

Jung-Lung Chiang1, An-Li Huang2, Shu-Chen Hsieh2, Yuan-Pao Wang1, Syun-Sheng Jhan3, and Jung-Fu Hsu1
1Department of Electronic Engineering, Chung Chou Institute of Technology

2Graduate School of Engineering Technology, Chung Chou Institute of Technology
6, Lane 2, Sec. 3, Shanchiao Rd.,Yuanlin Changhua 51003, Taiwan,R.O.C.
3Department of Information Management, Ling Tung University Taichung, 40852, Taiwan, R.O.C.
Abstract

In this study, the indium tin oxide (ITO) thin film was deposited on the flexible substrate by the r. f. sputtering system. The ITO/plastic structure was finished that the reaction gas flow was set Ar : O2 = 8 : 2, and the pressure was operated at 10 mTorr. Afterwards, the surface characteristics of ITO thin film observed under a field-emission scanning electron microscope (FE-SEM). In addition, the ITO/plastic structure was connected with a commercial metal-oxide-semiconductor field-effect transistor (MOSFET), and the extended-gate field-effect transistor (EGFET) was finished. Then the sensing properties of the ITO thin film was measured to utilize the semiconductor parameter analysis instrument (Keithley 4200) which the sensor head was immersed the concentrations between pH 1 and pH 11, respectively. According to the experimental results, the ITO deposited on the plastic substrate was high surface density, the average grain size was about 30 ~ 50 nm, and the thickness of ITO thin film was 281 nm approximately. In the H+ ion sensing applications, the wide pH response range(pH 1 ~ pH 11) was obtained, the slope of output voltage was 43.29 mV/pH, the sensitivity of current was 53.27 µA/pH, and the pH response is fairly linear, that is the regression is close to 1.
Key words: r.f. sputtering, ITO, flexible substrate, FE-SEM, H+ ion
氧化鋅薄膜之奈米機械特性
蔡建皇1江木勝2
1南開技術學院自動化工程系

2南開技術學院機械工程系

摘要
本研究以磁控式濺鍍法，以1, 2, 3小時之時間，在矽基材上沉積氧化鋅薄膜，分別用場發射掃描式電子顯微鏡和原子力顯微鏡來觀察。微結構利用奈米探測技術以水平的方式移動探針，會得到不同刮痕力量和壓痕深度對探針所產生橫向力和摩擦係數，再去觀察討論此氧化鋅薄膜的特性影響。從實驗中，得到2到3小時的時間具較高的摩擦係數，基於柱狀晶結構其橫向力及時間的關係曲線圖顯示氧化鋅薄膜抵抗變形能力，實驗提出5000 μN之施力具較高的摩擦係數，低於1000 μN之施力具較低的摩擦係數。

關鍵詞：氧化鋅薄膜，奈米刮痕，原子力顯微鏡
Nanomechanical Characterization of ZnO Thin Films
Chien-Huang Tsai 1 and Mu-Sheng Chiang 2

1 Department of Automation Engineering, Nan Kai Institute of Technology, Nantou 54243, Taiwan

2 Department of Mechanical Engineering, Nan Kai Institute of Technology, Nantou 54243, Taiwan
Abstract
Zinc oxide (ZnO) thin films were deposited onto Langasite substrates through radio frequency magnetron sputtering for different deposition time at 1, 2, and 3 h. In addition, surface morphologies characteristics were examined using scanning electron microscopy and atomic force microscopy. 
The influence of species of substrates and deposition time on structural and scratch properties was explored. The nanoscratch process which was revealed by the horizontal indenter is to discuss the effect of species of deposition time on the tribological character. The results showed that ZnO thin films have much higher coefficient of friction over 2h-3h of deposition time, therefore, the fracture resistance is also compared. Based on the strongly column structure of ZnO thin film, it is responsible for the enhanced nanoscratch resistance. Our finding shows that the friction during nanoscratch at normal load below 1000 μN was lowest and was higher above 5000 μN. 
Key words: Zinc oxide (ZnO), nanoscratch, atomic force microsco
氧化鋅薄膜之磨潤特性
蔡建皇1江木勝2
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摘要
本研究使用射頻磁控式濺鍍法，在室溫環境下矽基材上沉積氧化鋅薄膜，利用刮痕技術移動探針，研究不同刮痕力量和壓痕深度，評估氧化鋅薄膜對所產生橫向力和相對摩擦係數的影響，針對氧化鋅薄膜施加不同刮痕力量和移除深度對，得到時間對橫向力和摩擦係數的關係。藉由提高探針作用力，觀察沉積在矽基材上氧化鋅薄膜之磨潤反應，由橫向力的關係圖推測當探針的刮痕力增加時，橫向力也跟著增加。摩擦係數的關係圖，也可得知探針刮痕力的增加，對氧化鋅薄膜與探針間的橫向力有明顯的影響，在實驗中，探針刮痕力的增加(2500到1000 (N)使摩擦係數由0.125提升到0.164，此亦表示，氧化鋅薄膜呈現穩定之結構，有助於磨潤特性之量測。
關鍵詞：氧化鋅薄膜，奈米刮痕，摩擦係數
The Tribology Property of Zinc Oxide Thin Films

Chien-Huang Tsai 1 and Mu-Sheng Chiang 2
1 Department of Automation Engineering, Nan Kai Institute of Technology, Nantou 54243, Taiwan

2 Department of Mechanical Engineering, Nan Kai Institute of Technology, Nantou 54243, Taiwan
Abstract
This characteristic of the sputtered zinc oxide thin film, which was deposited on the Si substrate by reactive RF magnetron sputtering technique, was discussed. The nanoscratch process which was proceeded by the horizontal indenter is to discuss the various lateral forces affection. From the XRD spectrum, the ZnO films were strongly c-axis oriented. The nanoscratch tests were performed additionally to estimate the friction force from increasing forces. Our finding shows that the friction during nanoscratch at normal load below 1 mN was lowest and was higher above 3 mN. Also, the ZnO films were investigated by the scratch failure mechanisms, the topography of the scratch tracks were examined ex situ by AFM.
Key words: ZnO, nanoscratch, friction
不同鎘含量之硒化鎘鋅薄膜之機械特性
蔡建皇1江木勝2
1南開技術學院自動化工程系

2南開技術學院機械工程系

摘要
本研究利用分子束磊晶法(MEB)在砷化鎵基材上長出硒化鎘鋅(ZnCdSe)薄膜，分別摻雜7，10，13，34%之鎘，並利用奈米壓痕技術在其薄膜上量測其機械性質。實驗發現隨著鎘摻雜濃度的上升，原子力顯微鏡掃描薄膜表面的晶粒和粗糙度變大，依序為1.21，2.04，8.3以及16.4 nm，薄膜的機械特性會相對地提升，而楊氏模數則是略有下降的趨勢依序為112.5 ± 9.7，102.6 ± 11.3，98.9 ± 15.9，與101.6 ± 9.9 GPa。另外也在不同的壓痕深度下觀察發現其機械性值沒有多大的變化，顯示薄膜得沉積結構均勻。當分子束磊晶生成的硒化鋅薄膜，對於鎘摻雜濃度的增加，其晶粒型態顯示表面粗糙度上升，硬度依序為3.18 ± 0.1，3.18 ± 0.12，3.45 ± 0.29和3.86 ± 0.13 Gpa，亦明顯上升。。

關鍵詞：硒化鎘鋅、楊氏模數、硬度
The effect on the different Cd concentration of Zn1-xCdxSe epilayers and mechanical property

Chien-Huang Tsai 1 and Mu-Sheng Chiang 2
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2 Department of Mechanical Engineering, Nan Kai Institute of Technology, Nantou 54243, Taiwan
Abstract

The effect of the initial structural state of Zn1-xCdxSe epilayers surface on the force and continuous stiffness measurements controlled mode were proposed. In the continuous stiffness measurements controlled mode, the hardness reaches a constant of 3.18 ± 0.1, 3.18 ± 0.12, 3.45 ± 0.29, and 3.86 ± 0.13 Gpa, the moduli are 112.5 ± 9.7, 102.6 ± 11.3, 98.9 ± 15.9, and 101.6 ± 9.9 GPa, corresponding to depths of 300 nm for Zn1-xCdxSe epilayers. Therefore, the topography of the Zn1-xCdxSe was examined by AFM. The roughness are 1.21, 2.04, 8.3, 16.4 nm corresponding to x of Zn1-xCdxSe are 0.07, 0.1, 0.13, 0.34.

Key words: ZnCdSe, moduli, hardness
氧化錳鋅薄膜之磨潤特性

蔡建皇1江木勝2
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摘要

本研究以分子束磊晶法法，合成氧化錳鋅薄膜，隨著錳摻雜濃度的上升，薄膜表面的晶粒和粗糙度變大，利用刮痕技術，研究當不同錳摻雜濃度之氧化錳鋅薄膜，其對應刮痕力量與摩擦係數之變化。針對氧化錳鋅薄膜施加1000 (N之刮痕力量，得到時間對摩擦係數的關係。藉由原子力顯微鏡分析當提高錳摻雜濃度，觀察氧化錳鋅薄膜之磨潤反應。在實驗中，錳摻雜濃度由0提升到8.89與15.88，摩擦係數由0.125降低到0.164，此亦表示，錳摻雜後之薄膜呈現耐磨潤穩定之結構，此有助於硬度特性之提升。
關鍵詞：氧化鋅薄膜，奈米刮痕，摩擦係數

The Effect of various Concentration of Mn on Zn1-xMnxO Epilayers and Characteristic of Nanoscratch

Chien-Huang Tsai 1 and Mu-Sheng Chiang 2
1 Department of Automation Engineering, Nan Kai Institute of Technology, Nantou 54243, Taiwan

2 Department of Mechanical Engineering, Nan Kai Institute of Technology, Nantou 54243, Taiwan

Abstract

The Zn1-xMnxO epilayers were grown on Al2O3 using molecular beam epitaxy at growth temperature 450(C. The concentration of Mn was varied (0, 8.89, and 15.88%) through the temperature (450(C) of Mn cell. Atom force microscopy (AFM) was used to characterize the film properties, such as surface morphology. The Zn1-xMnxO epilayers films were investigated by the scratch failure mechanisms, the topography of the scratch tracks were examined ex situ by AFM. The films with high Mn concentration (0, 8.89, and 15.88%)at growth temperature of 450(C, high Mn incorporation can significantly improve surface roughness from AFM observation.The nanoscratch tests were performed additionally to estimate the friction force from 1000 (N normal force. Our finding shows that the friction during nanoscratch at various Mn concentration was decreased. Also, the Zn1-xMnxO epilayers films were investigated by the scratch failure mechanisms, the topography of the scratch tracks were examined. 

Key words: Zn1-xMnxO, nanoscratch, friction

合成奈米核/殼粒子與參數之研究

蔡建皇1 江木勝2
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摘要
本文使用化學法，合成自聚核/殼奈米粒子(Core-Shell structure)之零維材料，製程利用核-殼結構之概念，施以晶界能障層處理，當電位差造成晶界關係差異來製作核殼之核-殼結構粒子。熱處理條件對其化學性質之影響將在本文進行探討。實驗運用加熱水沸法，對銀與其膠體作化學的改質，初步具頸縮凝聚之現象，在不同銀與金莫爾濃度及加熱水沸法溫度（200(C）時，呈現的是凝聚現象降低。經由掃描式電子顯微鏡觀察，讓披覆層達到完全緻密的效果，顯示不同銀與金莫爾濃度比下(1 : 1, 1 : 2, and 1 : 4)，製備出單一的核-殼結構，穿透式電子顯微鏡觀察，顯示不同銀與金莫爾濃度比下，融膠凝膠體方法之核-殼結構。其斷面可辨識具有黑色之晶格以銀為主，當莫爾濃度在1 : 4之下，呈現較為均勻之核-殼結構，此為較多的銀與金之金屬電位交換消耗，達到較為平均之厚度。
關鍵詞：自聚核/殼，融膠凝膠體，電子顯微鏡
The Effects of Parameter on the Synthesis of the

Core-Shell Structure
Chien-Huang Tsai 1 and Mu-Sheng Chiang 2
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Abstract
The Au/Ag core-shell nanoparticles were generated in nano-transition zone between core and shell structure. Thus, the special atomic bonding has focused for the further electro-magnetic properties, optical characteristics and catalytic properties of core-shell structure particles. This study will prepare the core-shell structure of conductor by synthesized nano- Au particles at the Ag interfaces structure. The particles necking and then aggregate was observed on surface modified Au particles. The aggregate behavior could be improved at various concentration (Au: Ag at 1:1, 1:2, and 1:4) and hydrothermal treatment temperature (200(C). The particle size distribution of Au/Ag core-shell is in the range of 20 ~ 50 nm by hydrothermal process, which is processing by sol gel/hydrothermal method. Also, the obtained partial Au/Ag core-shell particles were analyzed by electron microscopy. Therefore, the molarity ratio of Au/Ag played an important role for the formation of core-shell structure. The dense core-shell structure was obtained after heat treatment.

Key words: Core-Shell structure, Sol-gel, Electron microscopy
Ti/Si組成對超親水性鍍膜接觸角之影響
林鼎翔1 楊尚儒1 邱鵬潔1 姚品全2
1大葉大學電機工程學系
2大葉大學材料科學與工程學系
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摘要
本研究以溶膠-凝膠法（sol-gel method），調配TiO2-SiO2鍍膜液，之後旋轉塗佈於已拋光之不銹鋼板上。本實驗之目的是探討在相同的製程條件下，不同Ti/Si之TiO2-SiO2鍍膜，經不同照光模式處理(不照光、照UV光20分鐘)後，置於暗房所量得之水滴接觸角之變化。實驗結果發現，Ti/Si組成與UV照光模式兩者，對鍍膜之親水性影響很大，經照UV光20分鐘之鍍膜，具有較小的接觸角。當Ti : Si = 5 : 4時，所得鍍膜具有良好超親水特性，上述組成鍍膜，不論在何種照光模式處理後，所測得之接觸角皆小於7度。TiO2-SiO2鍍膜之表面親水性會隨著照光後靜置於暗室的時間增加而逐漸減少，同時隨著放置時間增加（約1日以後）鍍膜表面會有少許白色粉末析出，使其透明性變差。

關鍵詞：溶膠-凝膠法，二氧化鈦，二氧化矽，超親水性
Influence of Ti/Si on the Superhydrophilic Coatings
Ding-Siang Lin1, Shang-Ru Yang1, Peng-Jie Chiu1, and Pin-Chuan Yao2
1 Department of Electrical Engineering, DaYeh University,
2Department of Materials Science and Engineering, DaYeh University
No. 112, Shanjiao Rd., Dacun, Changhua 51591, Taiwan
Abstract
In this study, the TiO2-SiO2 ceramic coatings with different Ti/Si ratio over stainless substrates were prepared to investigate the influence of coating compositions on the contact angles of the as-deposited superhydrophilic films under different UV-illumination modes. The results showed that either Ti/Si composition or UV-illumination mode had prominent effect on the hydrophilicity of sol-gel TiO2-SiO2 ceramic films. Many samples had better hydrophilicity under prolong UV-illumination as compared to identical sample without UV-illumination. One of the interesting results revealed that at Ti/Si=5/4, the as-deposited TiO2-SiO2 films had very small contact angle even though there was no UV-illumination treatment.
Key words: superhydrophilicity, sol-gel, stainless substrate, TiO2-SiO2
溶膠-凝膠法利用醋酸溶液製備奈米二氧化矽
江姿萱1 劉思伶2 謝宗雍2
1親民技術學院環境工程系

苗栗縣頭份鎮珊湖里學府路110號

2國立交通大學材料科學與工程系

新竹市大學路1001號
摘要
本研究利用溶膠-凝膠法製備奈米二氧化矽，其藉tetraethoxysilane (TEOS) and diethoxydimethylsilane (DEDMS)之混合進行水解及縮合聚合反應，同時在酸性觸媒，醋酸(CH3CH2COOH)催化下在含氟聚亞醯胺樹脂中形成顆粒。同時改變不同水解率R = 0.5及R = 1，探討其對顆粒大小、介電常數及孔隙度的影響。在FTIR中發現 804 cm−1及1084 cm−1之兩吸收峰，其表示二氧化矽的形成。當TEOS/DEDMS之矽含量為20 mol.%，水解率R = 0.5時，有最小的顆粒，大小為10 nm，同時具有較大的孔隙度11.8，因而有最小的介電常數值2.78。當TEOS/DEDMS之矽含量增加為80 mol.%時，可形成較多的奈米二氧化矽，同時發生部分聚集，顆粒大小為410~530 nm。
關鍵詞：溶膠-凝膠法、奈米二氧化矽、介電常數、孔隙度
Effect of Acetic Acid for Sol-Gel Prepare Fluorinated Polyimide-Nanosilicate Hybrids
Tzu-Hsuan Chiang1, Szu-Ling Liu2, and Tsung-Eong Hsieh2
1Department of Environment Engineering, Chin Min Institute of Technology

110, Syuefu Rd., Toufen Township, Miaoli County 351, Taiwan, R.O.C.
2Department of Materials Science and Engineering, National Chiao Tung University

1001, Ta-Hsueh Rd., Hsinchu, Taiwan, 300, R.O.C
Abstract
Fluorinated polyimide (PI)-organosilicate hybrids were prepared via the sol-gel process utilizing tetraethoxysilane (TEOS) and diethoxydimethylsilane (DEDMS) as the starting materials which mixed with 1.5% CH3COOH as acid catalyst.  The particle sizes, morphologies, dielectric constant and porosity of the hybrids were evaluated. The FTIR absorption band had appearing at around 804 cm−1 and 1084 cm−1 which the characteristic formation of organosilicate. The TEOS/DEDMS content increase producing more organosilicate. As TEOS/DEDMS was incorporated with poly(amic acid) (PAA) having produced PI-organosilicate after curing. The Si content with 20 mol.% at R = 0.5 have the smallest particle size 10 nm, the largest porosity 11.8 and lowest dielectric constant 2.78 because of it was not form aggregation. While Si content with 80 mol.% at R = 0.5 and 1 had the largest particle size 410-530 nm.
Key words: sol-gel, nanosilicate, dielectric constant, porosity
添加3-氨丙基三乙氧基矽烷之溶膠-凝膠法在含氟聚亞醯胺
製備奈米二氧化矽
江姿萱1 劉思伶2 謝宗雍2
1親民技術學院環境工程系

苗栗縣頭份鎮珊湖里學府路110號

2國立交通大學材料科學與工程系

新竹市大學路1001號
摘要
本研究是在含氟聚亞醯胺樹脂中藉由tetraethoxysilane (TEOS) and diethoxydimethylsilane (DEDMS)的水解且在鹼性觸媒氨水(NH2OH)下，利用溶膠-凝膠法製備奈米二氧化矽。同時添加3-氨丙基三乙氧基矽烷，將探討其對顆粒形成大小及介電常數的影響。在FTIR中發現804 cm−1的吸收峰，其表示二氧化矽的形成。當TEOS/DEDMS之矽含量為50 mol.%時，因為沒發生聚集，因此有最小的顆粒為2 nm。當TEOS/DEDMS之矽含量增加為80 mol.%時，同時形成較多的奈米二氧化矽，因而發生部分聚集，其顆粒大小為5 nm，但有最低的介電常數2.2。
關鍵詞：溶膠-凝膠法、奈米二氧化矽、介電常數、3-氨丙基三乙氧基矽烷
Effect of 3-Aminopropyltriethoxysilane for Sol-Gel Prepare Fluorinated Polyimide-Nanosilicate Hybrids
Tzu-Hsuan Chiang1, Szu-Ling Liu2, and Tsung-Eong Hsieh2
1Department of Environment Engineering, Chin Min Institute of Technology

110, Syuefu Rd., Toufen Township, Miaoli County 351, Taiwan, R.O.C.
2Department of Materials Science and Engineering, National Chiao Tung University

1001, Ta-Hsueh Rd., Hsinchu, Taiwan, 300, R.O.C
Abstract
Fluorinated polyimide (PI)-organosilicate hybrids were prepared via the sol-gel process utilizing tetraethoxysilane (TEOS) and diethoxydimethylsilane (DEDMS) and base catalyst, NH2OH, as the starting materials which mixed with 3-aminopropyltriethoxysilane, APTEOS. Particle sizes, morphologies and electrical properties of the hybrid were evaluated. The FTIR absorption bands was appearing at around 804 cm−1 and the characteristic formation of organosilicate. The TEOS/DEDMS content increase producing more organosilicate. As TEOS/DEDMS was incorporated with poly(amic acid) (PAA) having produced PI-organosilicate after curing. The Si content with 50 mol.% have the smallest particle size 2 nm because of it was not form aggregation. While Si content with 80 mol.% at R = 0.5 had the lowest dielectric constant 2.2.
Key words: sol-gel, nanosilicate, dielectric constant,3-Aminopropyltriethoxysilane
微奈米複合粉體應用於膨脹型防火塗料之研究
周春禧1 林曉洪2 王欽儀1
1國立屏東科技大學 機械工程系
2國立屏東科技大學 木材科學與設計系
屏東縣內埔鄉老埤村學府路1號
摘要
本研究利用微奈米粉體複合技術，使奈米粒子披覆或鑲埋於微米顆粒表面，並探討微奈米複合粉體對於膨脹型防火塗料其阻燃性質之影響。實驗方法包括:（1）以乾式粉體複合技術製備，依測試條件製備人造石墨(MGP)與奈米NiO之複合粉體；（2）利用SEM及雷射粒徑分析儀分別進行複合粉體之微結構觀察及粒徑分佈之分析；（3）將複合粉體、發泡劑、脫水劑及載體樹脂混合攪拌製成塗料；（4）利用塗布器將膨脹型防火塗料塗布至木板表面製成測試試片；（5）利用FL-45M型45°燃燒試驗機進行木板之防焰試驗，分析木板之質量損失率、餘焰時間、餘燼時間、表面炭化長度及內部炭化長度。由實驗結果可知，純木板之表面炭化長度及內部炭化長度分別為9.6 cm及7.6 cm。 具膨脹型防火塗料(純MGP)之木板，其表面炭化長度及內部炭化長度則有效降低至4.5 cm及2.0 cm。而具複合粉體MGP/nano NiO = 100：2之塗料，其表面炭化長度降低至4 cm，無內部炭化長度(達內部100%防焰效果)。添加奈米NiO後，有效增強膨脹炭化層之強度及緻密性，故加強塗料之阻燃性。因此，具奈米NiO膨脹型防火塗料對於基材之保護上有效的提升。
關鍵詞：乾式複合技術、膨脹型防火塗料、防焰試驗、質量損失率、餘焰時間、餘燼時間、
炭化長度
Application of micro/nano composite powder on intumescent fire-retardant paints
Chuen-Shii Chou 1, Sheau-Horng Lin 2, and Chin-I Wang 1
1 Department of Mechanical Engineering, National Pingtung University of Science and Technology, Pingtung 912, Taiwan
2 Department of Wood Science and Design, National Pingtung University of Science and Technology, Pingtung 912, Taiwan
Abstract
The study used dry particle coating technology to coat and nano powder on the surface of micro-powder, and then explored the effect of micro/nano composite powder on intumescent fire-retardant paints.The research work includes: (1)using Mechanofusion system to product the micro/nano composite powder, according to test conditions; (2) examined the microstructure/size of the composite powder by SEM and particle size analyzer; (3) mixing the composite powder, dehydrate agent, foaming agent and resin binder to make the intumescent fire-retardant paints; (4) spread intumescent fire-retardant paints on the surface of wood with spreader; (5) apply Flammability 45 degree Tester (Model FL-45M)to proceed flame-retardant test, to analyze the flame-retardant test, mass burning rate, after-flame time, after-glowing time, surface carbonized length and interior carbonized length. The flame-retardant test, surface carbonized length and interior carbonized length of the usual wood were 9.6 cm and 7.6 cm. The flame-retardant test, surface carbonized length and interior carbonized length of the wood with intumescent fire retardant paints(MGP) were 4.5 cm and 2.0cm. The paints with composite powder (MGP/nano NiO = 100 : 2), surface carbonized length had reduced to 4.0cm, and interior carbonized length was 0 cm. Therefore, the charred layer was denser and stronger with addind nano NiO. The fire-retardant property of the wood with intumescent fire retardant paints was better than the usual wood.
Key words: Dry particle coating technology, intumescent fire retardant paint, flame-retardant 
          test, percent of mass loss, after-flaming time, after-glowing time, carbonized 
          length.
微奈米複合粉體應用於電磁波屏蔽之研究
周春禧 王欽儀
國立屏東科技大學 機械工程系
屏東縣內埔鄉老埤村學府路1號
摘要
本研究利用微奈米粉體複合技術，使奈米粒子披覆或鑲埋於微米顆粒表面，並探討微奈米複合粉體對於電磁波屏蔽之影響。實驗方法包括:（1）以乾式粉體複合技術製備人造石墨(MGP)與奈米NiO之複合粉體；（2）利用SEM及雷射粒徑分析儀分別進行複合粉體之微結構觀察及粒徑分佈之分析；（3）將複合粉體及水泥漆混合攪拌製備出複合塗料，並放置至超音波均質器進行均質10分鐘；（4）利用自製塗布器將複合塗料塗布至玻璃基板表面製成測試試片；（5）利用微波向量網路分析儀，進行電磁波衰減值之分析。由實驗結果可知，在電磁波頻率為1.5 GHz時，水泥漆之電磁波穿透衰減值為35.23 dB，加入人造石墨後穿透衰減值增至42 dB，當加入複合粉體時，穿透衰減值更進一步增至48.09 dB。電磁波反射衰減值方面，在電磁波頻率為1.5 GHz時，加入複合粉體時，反射衰減值則由純水泥漆之0.2 dB增至3.1 dB。加入奈米NiO後，由於奈米NiO本身其具有導磁性，能提升電磁波吸收及反射，故由電磁波穿透衰減值及反射衰減值結果可知，添加奈米 NiO能有效提昇電磁波屏蔽效果。
關鍵詞: 氧化鎳、乾式複合技術、電磁波屏蔽、微波向量網路分析儀
Application of micro/nano composite powder on electromagnetic interference shielding

Chuen-Shii Chou and Chin-I Wang

Department of Mechanical Engineering, National Pingtung University of Science and Technology, Pingtung 912, Taiwan
Abstract
The study used dry particle coating technology to coat and nano powder on the surface of micro-powder, and then explored the effect of micro/nano composite powder on electromagnetic interference shielding. The research work includes: (1) using Mechanofusion system to product the micro/nano composite powder, according to test conditions; (2) examined the microstructure/size of the composite powder by SEM and particle size analyzer; (3) mixing the composite powder with cement paint to make the composite paint, and uniformed the composite paint with supersonic uniformmer; (4) spread composite paint on the surface of glass with spreader; (5) using Vector Network Analyzer measured electromagnetic interference shielding of composite paint. While the frequency was 1.5 GHz, the insertion loss of usual cement paint was 35.23 dB, and the insertion loss of cement paint with MGP was increased to 42 dB, but the insertion loss of cement paint with composite powder was the best one(48.09 dB), the insertion value was less than usual cement paint(reduced 26.74%). While the frequency was 1.5 GHz, the return loss of usual cement paint was 0.2 dB, but the insertion loss of cement paint with composite powder was increased to 3.1 dB. Therefore, the electromagnetic interference shielding was better than others by adding nano NiO, because nano NiO had better property of ferromagnetic.
Key words: NiO, dry particle coating technology, electromagnetic interference shielding,
vector network analyzer.

RFID結合浮水印及指紋辨識應用於手機安全防護之研究
鄭平守 楊慶義 陳柄樺 莊宇傑 蔡佶縉 蔡宗甫 
國立高雄應用科技大學電子工程系
高雄市三民區建工路415號
摘要
手機的出現，顛覆了傳統的溝通形態，可以不用固定在某一處，改變了世人的日常生活，因此為了提升更安全的服務與爭取顧客的認同，是行動電話業者所要極力產品研發改良之重要目標，這些需要花時間去動腦筋思考，並積極投入有效的開發，是一熱門的課題。因此本研究將浮水印、無線射頻識別、指紋辨識三項技術相結合，應用於手機之中，開發高安全性的行動電話，深信本產品之研發，一定可以讓手機的安全防護更為強化，深具其效。
關鍵詞：手機，浮水印，無線射頻識別，指紋辨識，安全防護
指紋辨識結合無線射頻識別應用於機車防盜安全之研究
鄭平守1劉海真1莊宇傑1洪欣宏1劉志宏1蔡宗甫1
1國立高雄應用科技大學電子工程系
高雄市三民區建工路415號
摘要
近年以來，頻頻傳出機車失竊的事件，讓整個國家與社會陷入紛擾不安的狀態，雖然目前市面上已經有了各式各樣的防盜產品，但是大多數的防盜產品仍舊敵不過竊賊的竊取，為了要加強並鞏固機車的防盜安全保護，本研究將指紋辨識及無線射頻識別的技術相互結合之後，應用於機車的防盜安全上，以降低機車失竊率，並提升機車的防盜效果，進而保障大眾的財產安全及提升機車的自我防衛能力，深具其效。
關鍵詞：機車，失竊，防盜，指紋辨識，無線射頻識別
浮水印結合指紋辨識技術應用於電腦資訊安全之研究
鄭平守1陳柄樺1洪欣宏1劉海真1陳彥揚1蔡宗甫1
1國立高雄應用科技大學電子工程系
高雄市三民區建工路415號
摘要
電腦資訊近年來越來越進步且方便，許多的事情都要透過電腦來完成就可以了，雖然電腦具有許多的便利性，但是在其資訊安全性上仍然有憂慮存在，因為只要有心人士將電腦竊取之後，會將電腦裡面的資料竊取，如果電腦裡面有重要的資料，那麼後果就會不堪設想了，因此為了要讓電腦資訊安全更為強化，本研究運用現今最熱門的浮水印技術結合指紋辨識技術應用於電腦的資訊安全上，以提升電腦的資訊安全，深信本產品的研發一定可以有效的防範電腦內的資料被竊取，深具其效。
關鍵詞：電腦，資訊，浮水印，指紋辨識，資訊安全
離子源輔鍍製備TiAlN薄膜之微結構、
表面粗糙度與硬度研究
李昭德1、柯志忠1、蘇健穎1、張峻銘1、陳志勇2、林三我2
1財團法人國家實驗研究院  儀器科技研究中心

新竹市科學園區研發六路20號

2中山科學研究院  航空研究所

台中郵政90008附11號之3信箱
摘要
本實驗採射頻磁控反應性濺鍍配合離子源輔鍍，在固定氬氣/氮氣流量比例為3:1，基板溫度為400(C條件下，於(100)Si基板上成長TiAlN薄膜，探討離子源電流大小對於TiAlN薄膜微結構、表面粗糙度與硬度之影響。實驗結果顯示，所有薄膜皆為柱狀晶結構。經由X光繞射分析得知，以射頻磁控反應性濺鍍鍍製之TiAlN薄膜為B1及B4結構；當採離子源輔鍍，離子源電流控制在0.5~1.8 mA時，所得到的TiAlN薄膜僅為B4結構。而薄膜表面粗糙度與Bearing ratio則是隨著離子源電流的增加而增加。此外，僅以磁控濺鍍所得到的TiAlN薄膜，其硬度為36 GPa；若搭配離子源輔鍍，薄膜硬度則會隨著離子源電流的增加而下降至16~20 GPa之間。
關鍵詞：射頻磁控反應性濺鍍、離子源輔助，TiAlN薄膜
Effects of ion beam current on the microstructure, surface morphology and hardness of TiAlN films grown by ion beam assisted magnetron sputtering
Chao-Te Lee1, Chi-Chung Kei1, Chien-Ying Su1, Chun-Ming Chang1, Chih-Yung Chen2, and San-Wo Lin2
1Instrument Technology Research Center, National Applied Research Laboratories
Hsinchu 300, Taiwan

2Aeronautical Systems Research Division, Chung-Shan Institute of Science & Technology

Taichung 400, Taiwan
Abstract

TiAlN films were fabricated on (100) Si substrates at 400(C by ion beam assisted rf-reactive magnetron sputtering deposition. Effects of the ion beam current on the microstructure, morphology and hardness of TiAlN films were investigated by field emission scanning electron microscopy, X-ray diffraction, atomic force microscopy and nanoindentation system. The columnar structures were observed by field emission scanning electron microscopy. X-ray diffraction analysis revealed that TiAlN film had B1 and B4 structures without ion beam assisted. We found that TiAlN films only had B4 structure with ion beam assisted as current from 0.5 to 1.8 mA. The surface morphology and bearing ration were analyzed by atomic force microscopy. Roughness and bearing ratio of gradient TiAlN films by rf-reactive magnetron sputtering are about 2.3 and 25.6 nm, respectively. It was found that the roughness and bearing ratio of films were increased with current is increased. A maximum hardness of about 36 GPa was observed without ion beam assisted. It was attributed to the only B4 structure in TiAlN films as ion beam assisted magnetron sputtering.

Key words: rf-reactive magnetron sputtering, ion beam assisted, TiAlN films
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