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參加2008美國材料學會光電與磁性奈米材料國際研討會
心得報告
1、 目的

為執行97年度經濟部科技專案「光電輸出入模組與應用計畫」，擬派員赴美國參加2008美國材料學會光電與磁性奈米材料國際研討會，藉由參加國際性的重要研討會，可與世界頂尖專家交換研發心得，瞭解國際間的技術發展趨勢與光電半導體元件的研發方向與應用巿場，有助於計畫研發工作之執行。
本次研討會內容涵蓋範圍極廣，針對計畫任務需求，主要參與包括：

1.半導體元件性能與可靠度研討。

2.光電透明導電層材料特性研討。

3.有機半導體元件理論與製程開發技術研討。

4.軟性基板於光電元件應用技術研討。

5.奈米結構設計研討。

近年光電材料與元件之發展突飛猛進，本案在瞭解光電材料與元件最新技術發展與新式元件設計，並蒐集光電元件與模組最新發展趨勢與研發成果，提供計畫後續執行參考。

2、 過程
本案所參加之研討會為美國材料學會所舉辦之年度研討會，會議內容涵蓋材料科學各項領域，會議主席團成員包括賓州州立大學S. Ashok教授、Harvey Mudd學院Shenda M. Baker 教授、Los Alamos國家實驗室Michael R. Fitzsimmons博士與南韓首爾大學Young-Chang Joo 教授，討論技術主題區分為45項，並舉辦一系列之教學、競賽、展示與參訪活動，並吸引了創紀錄人數的會員參加，規劃行程如下：
	日期
	星期
	工作項目

	97.11.30
	日
	去程

	97.12.01
	一
	1.前往研討會場報到。
2.研討半導體元件性能與設計，可作為計畫後續元件設計參考。

	97.12.02
	二
	1.研討半導體元件可靠度與壽命評估技術。
2.研討光電透明導電層材料特性，可應用於計畫元件開發。

	97.12.03
	三
	1.研討稀土族摻雜材料在光子晶體應用。
2.研討軟性基板於光電元件應用技術。

	97.12.04
	四
	1.研討有機半導體元件理論。
2.研討有機半導體元件製程開發技術。

	97.12.05
	五
	1.研討磁性奈米結構設計。
2.研討量子結構之合成、特性與應用。
3.綜合討論。
4.回程。

	97.12.06
	六
	回程

	97.12.07
	日
	回程


參加之研會場次與內容如下：

	場次
	時間
	主題

	A3
	12月1日1330~1500
	氮化鎵(GaN)電晶體

	A4
	12月1日1515~1700
	氮化鎵(GaN)材料發展

	B4
	12月2日0800~1200
	非晶氧化物半導體( I )

	B5
	12月2日1330~1700
	非晶氧化物半導體( II )

	A9/B6
	12月2日2000~
	海報展示

	B7
	12月3日0800~1200
	氧化鋅(ZnO)材料

	B8
	12月3日1330~1700
	氧化鋅(ZnO)自旋電子學與p型氧化鋅

	B9
	12月4日0800~1200
	奈米管與原子層磊晶

	B10
	12月4日1330~1700
	非晶與氧化物電子學之發展

	H9
	12月5日0800~1200
	有機界面之基礎與元件


會議議程與場地規劃如附件一。
一、研討會舉辦城巿—波士頓

波士頓是美國東北部新英格蘭地區最大港市，麻薩諸塞州首府。背靠新英格蘭高地，濱海臨河，地勢低平，平均海拔僅6.4米。氣候溫和濕潤，1月平均氣溫-1.6℃，7月22.9℃。
城市經濟以銀行、保險、投資管理和其他商業、金融業為主，有新英格蘭區聯邦儲備銀行、波士頓第一國民銀行總部、全國最大的溫默杰特証券交易所等以及50家保險公司。傳統的輕工業部門如製鞋、皮革、紡織、服裝、食品、印刷出版等仍占重要地位，電子、金屬加工、造船等工業在第二次世界大戰後發展很快。它還是新英格蘭地區批發和零售業中心，有重要的魚市場和羊毛市場。
波士頓為美國著名的文化城。市內有16所大學，大市區有47所。西郊的劍橋為大學城，有著名的哈佛大學(Harvard)、麻省理工學院(MIT)等；還有國家航空與宇航局電子研究辦心等重要科研機構。市內醫院眾多，有三大醫學科研中心，城西北馬薩諸塞醫學院的醫學教育著稱全國。波土頓交響樂團享有國際聲譽。其他主要文化設施有藝術博物館、美術館、自然科學史博物館和波士頓公共圖書館等。

波士頓是美國最古老的城市之一，1630年由英國清教徒始建。港口距歐洲較東海岸其他城市近，海上貿易漸盛，促進了城市發展。18世紀中葉以前一直是英屬北美最大城市和殖民統治中心。美國獨立後，城市經濟和海上貿易進一步發展。19世紀末完成後灣造陸工程，鄰近郊區和城鎮又相繼劃入，城區範圍成倍擴大。1958年起實施大規模城市更新規劃。但發展受到城西山丘地帶的限制，並缺乏像紐約附近的哈迪遜—莫霍克谷地那樣進入內地的通道，在全國的地位仍相對下降。
二、教育訓練課程

本研討會主辦單位為參加之會員舉辦一系列之免費訓練課程，內容涵蓋多項重要之領域，項目如下

1.半導體電子與光電元件可靠度(Reliability of Semiconductor Electronic and Optoelectronic Devices)
本課程介紹半導體元件可靠度概念與技術，目前在工業界使用以確保元件的可靠度。所舉的實例主要集中在III-V化合物半導體，提共在實際應用上的一些基礎。

另一焦點則集中在氮化鎵材料，其在功率半導體技術上的全新應用，涵蓋了微波功率頻譜，從數GHz到毫米波的範圍，在此頻率範圍，其所展示的功率較現在其它元件高出10倍以上，然而對於任何新技術而言，可靠度通常是最先被考慮的因素之一，特別是對於氮化鎵在功率元件的應用。
課程最後介紹了半導體材料發展的現況，包括III-V化合物、半導體薄膜與半導體雷射與LED等光電元件的劽化，大部份材料本身的變異，多起因於磊晶過程所引發的瑕疵或材料的熱應力所產生。對於元件的劽化則有三類主要的過程：快速劽化、逐漸劽化與毀壞性失效。在快速劽化模式下，覆合加強差排(recombination-enhanced dislocation climb, REDC)或滑動為最主要的效應；在逐漸劽化模式下，覆合加強點缺陷反應(recombination-enhanced point defect reaction, REDR)為最主要的效應；而雷射及LED則主要發生毀壞性失效，其它有關垂直共振腔(VCSEL)與InGaN/GaN結構的雷射二極體可靠度問題也一併提出討論。
2.鐵磁材料簡介(Introduction to Ferroelectric Materials)

3.積體電路之整合三維封裝專題(Topics in Advanced 3-D Packaging and Integration of Integrated Circuits)

4.高效率光伏元件發展( Approaches to High-Efficiency Photovoltaics)

由亞歷桑那州立大學(Arizona State University) Christiana Honsberg教授進行演講，主要目的為針對奈米結構在光伏領域的應用與潛力進行廣泛的介紹。她首先介紹了光伏原理與實例，點出了太陽能在世界能源中的重要性。同時，對奈米技術應用在光伏發電中的價值，並提出與傳統方式在效率與成本上的差異。在高效率太陽能電池的應用中，結合奈米技術，包括多頻譜太陽能電池(圖1)、多吸收路徑太陽能電池、多能階太陽能電池(圖2)、多溫度太陽能電池與交流式太陽能電池。
總結來說，奈米技術明顯的可提供許多機會在高效率與低成本的光伏應用，包括短程與長程的發展，以達到其熱動力學的最大效用。在發展的過程中，需要各種技術的參與，包括先進材料開發、基礎理論的發展與工程技術的進步，其中最主要的挑戰在於物理機制、材料、傳遞與表面物理的進步。
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圖1.多頻譜吸收太陽能電池之運作方式
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圖2. 高效率氮化物太陽能電池示意圖

5.數值材料設計與模型(Computational Materials Design via Multiscale Modeling )

6.奈米技術之癌症預防、診斷與治療(Real World Challenges and Nano's Strengths in Cancer Prevention, Diagnosis, and Treatment) 
7.時間與空間之即時特性分析( In-Situ Characterization in Time and Space)

8.以中子散射研究非晶材料之原子結構( Neutron Scattering 101 for Studying the Atomic Structures of Amorphous Materials) 
三、研討會議程

研討會有關技術性的議程分為6個領域，包括45項議題(詳如附件二)：

議程A – L：電子學、光子學與磁性(Electronics, Photonics, and Magnetism)

議程M – U：能源與環境(Energy and the Environment)

議程V – DD：工程材料與模型(Engineered Materials and Modeling)

議程EE – MM：奈米科學(Nanoscience)

議程NN – TT：合成與特性(Synthesis and Characterization)

議程X：綜合議題(General Interest)

1.大會專題演講—全球氣候變遷

A World of Change: Climate Yesterday, Today, and Tomorrow
演講者為任職於國家海洋與大氣局(National Oceanic and Atmospheric Administration, NOAA)的Susan Solomon博士(圖3)，Solomon曾獲得著名的1999年美國國家科學獎及各類大獎。她亦曾研究南極冰河獲致傑出的成就。
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圖3. Susan Solomon博士演講
Solomon 為一名氣象學家，有著清晰的思路。目前地球正處於明顯的暖化過程中，造成暖化的主要原因為人類所產生的二氧化碳排放入大氣中，嚴重的干擾氣候與氣象(圖4)。氣候為長期的變化而氣象為短期的變動，過去冰河期與暖化的規律變化，與地球的運行軌道有關，Solomon博士使用蒐集的資料與模型的建立，確認全球暖化的發生，將對地球上人類生活產生巨大的影響。資料證實地球暖化的元兇即為人類所產生的二氧化碳，另外甲烷的排放也扮演部份的角色。
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圖4. 二氧化碳排放趨勢圖
2007年聯合國氣候變遷委員會指出，未來50年間全球暖化的現象將持續發生，此一論點有著完整的資料分析支持，2100年之前，全球平均氣溫將上昇3°C，而陸地的溫度上昇將大於海洋，一個較熱的世界將產生嚴重的後果，包括降雨量的改變及海平面上昇，起初是由於海洋因溫度上昇而膨脹，而非冰河的融化。未來我們可以有一些作為來減緩暖化現象，Solomon博士提出在未來50年間，逐步減少碳的產量，每年的減產量從0噸提昇到109噸，在此期間同時發展新的技術，例如減碳、核融合及再生能源等。最後Solomon博士建議，除了科學議題外，尚有一些社會與道德的議題需考慮，不同地區的人民所考量的因素也會不同，但氣候變遷的挑戰不只在我們週遭，更不只在我們這一世代。
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圖5. Susan Solomon博士演講現場
2.氮化鎵(GaN)磊晶在矽基板上的最近發展(Recent Achievement in the GaN Epitaxy on Silicon and Engineering Substrates)

目前已發展了許多氮化鎵磊晶技術，特別是使用有機金屬氣相沈積法(MOCVD)與分子束磊晶法(MBE)所開發的技術，為了滿足散熱需求，一種低成本的方法被提出，有別於傳統使用藍寶石或碳化矽基板，最近開始開發使用矽基板，而基應用的範圍更擴展至高頻與功率元件領域。以MBE所成長之高電子遷移率電晶體(HEMT)結構，主要的研究在將氮化鎵成長於矽基板上，以AlN/GaN磊晶層來成長3µm厚的無裂紋氮化鎵磊晶。另外，進行HEMT結構的最佳化，在能障層將鋁含量提昇到65% 。

氮化鋁鎵的能隙為3.62~4.35 eV，氮化鎵的能隙則為3.4 eV，當此兩種材料用磊晶的方式緊鄰在一起時，在材料相接處的介面會因為能隙位置的不同而產生導帶不連續(Conduction Band Discontinuities)，進而產生三角形的位能井(圖5)。氮化鋁鎵/氮化鎵因為能隙的不同而產生二維電子氣的位能井，當合適的功函數金屬與氮化鋁鎵形成接觸面之後，費米能階位能將高於二維電子氣的位能井，電子在這個二維的面移動，當金屬外加一個位能，使得費米能階下降至二維電子氣位能井以下，則電子將無法利用此位能井遷移。若能確定電子是在此位能井的平面中移動，就可以利用表面閘極所加的偏壓來調節費米能階的位置，進而控制位能井中電子濃度，這就是氮化鋁鎵/氮化鎵高電子遷移率電晶體的工作原理(圖6)。
[image: image6.emf]
圖5. AlGaN/GaN能帶接面圖
[image: image7.emf]
圖6. AlGaN/GaN HEMT工作原理

GaN成長於矽基板上，主要需考慮應力問題，同時HEMT的結構特性亦將影響元件之電性、彈性變形與彎曲。大部份GaN HEMT的研究與發展均著重於高頻功率放大器的應用，更由於其優良的電特性、高電子遷移率，GaN HEMT成為取代LDMOS技術，成為無線基地台應用的最佳元件。目前元件的最佳特性為Ft=20 GHz for Lg = 500 nm、Ft=40 GHz for Lg = 250 nm、Ft=10 GHz for Lg = 1000 nm。由於大尺寸多晶SiC的研發，直徑150mm大尺寸基板將在短期內實現，將可有效增進元件效能與降低成本。
3.次世代與奈米結構光伏元件 (Next-Generation and Nano- Architectured Photovoltaics)
太陽光電系統之關鍵元件太陽電池依材料分類可分為：矽、化合物半導體、半導體接合物薄膜型(Tandem-Thin film)、有機半導體、Polymer 等技術形態，其光電轉換效率因材質不同而有所差異(圖7)。其中，以GaAs 轉換效率最高，不過成本昂貴；而一般非晶矽太陽光電板效率約6 ~ 8％ ，雖然轉換效率相對較差，但價格較便宜，因而亦獲得市場重視。另外，以Polymer、有機半導體等為基材之軟性太陽電池由於具有輕、薄、可撓性特色，不僅可作為可攜式電源，且適於大面積光電板的製作；近年在導入奈米技術以提升光電轉換效率之潮流下，亦吸引許多歐、美、日廠商相繼投入研發。
[image: image8.emf]
圖7. 不同材料太陽能電池之比較
能帶間(intermediate band)太陽能電池為一種具潛力的高效率太陽能電池結構，但需發展特殊能帶結構之半導體材料。最近以量子點(quantum dot)結構產生連續能帶間能階，可將非輻射覆合損失降至最低，此材料主要為GaNAsP與GaBiAs。由能帶間能階向上至導帶或向下至價帶轉換太陽光，可提供一不同的轉換機制以增加太陽能電池的轉換效率。對於高效率雙光子向上轉換過程，可經由分子系統中三重煙滅方式達成，向上轉換的效率在太陽光的強度下，可達到數個百分比。
4.軟性基板上電子元件的特性與可靠度(Reliability and Properties of Electronic Devices on Flexible Substrates)

連續生產(Roll-to-roll, R2R)印刷電子元件將成為極低成本RFID標籤的量產方式，RFID標籤用以追踨單項消費產品的流向，然而R2R印刷式RFID標籤由於三項主要的問題尚未成功展示，最關鍵的問題在於缺乏R2R印刷式整流器，以提供穩定的DC 10V @ 13.56MHz；其次，穩定的薄膜電晶體，在10V DC下的開關速度100 Hz尚無法以R2R印刷式製作；最後，RFID標籤外層註冊的精度，R2R印刷尚無法與目前的光蝕刻製程競爭。韓國Sunchon國立大學的Gyoujin Cho教授展示第一件R2R印刷式13.56 MHz 1 bit RFID標籤，主要目標希望將標籤的成本降至0.01美金以下，另外亦進行開發4-bit RFID 標籤與13.56 MHz R2R印刷式96-bit RFID標籤。
4.奈米材料(Nano-Technology Materials)

全球的材料科學家與工程師，在每天研發工作中均需使用標準，美國國家標準與技術協會(National Institute of Standards and Technology, NIST)的相關材料與工程實驗室發展並提供這些標準，NIST在本次的展示中，展出部份最新的標準，包括奈米、生物材料研究等，並提供最近開發的金奈米粒標準樣品(直徑10 nm、30 nm及60 nm)，這是第一個針對生醫、環境、建康與安全的奈米粒子標準(圖8)。可用以校正原子力顯微鏡、掃瞄或穿透式電子顯微鏡及動態光學散射儀器。 
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圖8. NIST 金奈米粒之TEM(左)與AFM(右)影像
四、參展廠商

本次研討會吸引225家國際廠商，共展出277個攤位。
展出時間：

12月2日，星期二 11:00 ~ 17:30
12月3日，星期三 11:00 ~ 17:30
12月4日，星期四 10:00 ~ 13:30
參展廠商多為國際知名廠家，展出場地配置圖與參展廠商詳細清單如附件三。
3、 心得
一、本計畫發展氮化物材料多年，擁有二台有機金屬氣相沈積系統(MOCVD)與一台分子束磊晶機(MBE)，針對氮化鎵(GaN)、氮化銦(InN)與氮化鋁鎵(AlGaN)之磊晶技術，在國內佔有重要地位，所發展之技術亦陸續轉移國內廠商，成為台灣在藍白光LED產業最重要的技術。目前台灣在LED相關產業的發展迅速，LED的產量已達世界第一，但在氮化物磊晶製程技術方面，尚些微落後日本之領導廠商，如日亞化學(Nichia)，如何在最短期間內突破技術瓶頸，為政府與民間需共同努力的目標。
二、氮化鎵材料除在藍白光LED的應用外，近年來在高電子遷移率電晶體(HEMT)的應用也迅速的發展，成為取代矽材料與砷化鎵之高頻功率元件，由於氮化鎵之耐電壓能力遠優於矽材與砷化鎵，故可達到更高的功率密度，而高頻功率元件在無線通訊中的應用極其重要，尤其在無線基地台的建置上，使用較高功率的元件，可減少基地台的設置密度，有效降低成本。另外，氮化鎵高頻功率元件在雷達系統的應用上也已進入實用階段，可取代現行使用相移器(Phase shifter)的設計，成為新一代的雷達系統。本計畫在以往氮化鎵磊晶與製程經驗的基礎上，亦積極投入HEMT元件的設計開發，希望能在產業應用與國防自主上建立相關技術能量。
三、觀察研討會之論文發表內容與參展廠商，歐美日等先進國家均投入大量人力與經費進行氮化物半導體的開發，不論是材料的磊晶成長、元件的製程均有長足的進步，可見本計畫在氮化物磊晶與製程的研發方向與世界同步，後續應持續投入適當的經費，開發氮化物半導體材料技術，以建立國內產業界的技術自主實力。

四、除氮化物半導體外，各種光伏材料與元件亦為近年來各國大力推展的項目，最新的發展為結合奈米結構與材料，建立次世代太陽能電池，目前世界各國均在起步階段，國內太陽能產業已佔世界重要地位，可配合政府政策，規劃相關能源發展目標，儘早建立太陽能光伏技術能量。
五、本次出國前由於事前資料蒐集完整，包括會議內容、時程安排、交通食宿等均詳細整備，因此過程非常順利，沒有多餘浪費時間與精力，建議今後出國同仁，在出國前的準備工作不可省略，這樣才可達到事半功倍的效果。
4、 建議事項
一、本次會議內容顯示，世界各國在氮化物的研究上均投入大量的人力與物力，而在AlGaN/GaN的高頻功率元件的研發亦已進入實用階段，本計畫在相關領域具有豐富經驗，最近亦已針對AlGaN/GaN的高頻功率元件進行磊晶與製程開發，並獲致初步成果，後續可在現有的基礎上，持續投入元件的開發與應用，尤其是在WiMAX無線基地台與固態雷達中將扮演重要的角色，無論是促進產業昇級與提昇國防自主均可產生重大貢獻。
二、目前節能減碳為世界性的重要議題，各國均不遺餘力的開發新能源，尤其是太陽能的發展與應用更是方興未艾。目前政府為因應全球之經濟環境，提出擴大內需之公共建設規劃，其中太陽能發電的基礎建設為一項非常值得投入的方向。本院在太陽能發電的開發，從材料、元件到系統均具備相當的經驗與實力，後續應可整合各單位研發能量，積極投入並爭取相關計畫與經費，為建置太陽能發電設施提供整合型的解決方案。
附件
附件一、會議議程與場地規劃
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附件二、討會主題與議程

· Symposium A: Performance and Reliability of Semiconductor Devices 

· Symposium B: Transparent Conductors and Semiconductors for Optoelectronics 

· Symposium C: Theory and Applications of Ferroelectric and Multiferroic Materials 

· Symposium D: Rare-Earth Doping of Advanced Materials for Photonic Applications 

· Symposium E: Materials and Technologies for 3-D Integration 

· Symposium F: Low-Cost Solution-Based Deposition of Inorganic Films for Electronic/Photonic Devices 

· Symposium G: Organic and Hybrid Materials for Large-Area Functional Systems 

· Symposium H: Physics and Technology of Organic Semiconductor Devices 

· Symposium I: Reliability and Properties of Electronic Devices on Flexible Substrates 

· Symposium J: Material Science for Quantum Information Processing Technologies 

· Symposium K: Magnetic Nanostructures by Design 

· Symposium L: New Materials with High Spin Polarization and Their Applications 

· Symposium M: Energy Harvesting--Molecules and Materials 

· Symposium N: Next-Generation and Nano-Architectured Photovoltaics 

· Symposium O: Structure/Property Relationships in Fluorite-Derivative Compounds 

· Symposium P: Photovoltaic Materials and Manufacturing Issues 

· Symposium Q: Scientific Basis for Nuclear Waste Management XXXII 

· Symposium R: Materials for Future Fusion and Fission Technologies 

· Symposium S: Solid-State Ionics 

· Symposium T: Mobile Energy 

· Symposium U: Advanced Intermetallic-Based Alloys for Extreme Environment and Energy Applications 

· Symposium V: Materials, Devices, and Characterization for Smart Systems 

· Symposium W: Computational Materials Design via Multiscale Modeling 

· Symposium X: Frontiers of Materials Research 

· Symposium Y: Biomineral Interfaces--From Experiment to Theory 

· Symposium Z: Mechanics of Biological and Biomedical Materials 

· Symposium AA: Materials for Optical Sensors in Biomedical Applications 

· Symposium BB: Polymer-Based Smart Materials--Process, Properties, and Application 

· Symposium CC: Design, Fabrication, and Self Assembly of “Patchy” and Anisometric Particles 

· Symposium DD: Materials in Tissue Engineering 

· Symposium EE: Nano- and Microscale Materials--Mechanical Properties and Behavior under Extreme Environments 

· Symposium FF: Nanofunctional Materials, Structures, and Devices for Biomedical Applications 

· Symposium GG: Microelectromechanical Systems--Materials and Devices II 

· Symposium HH: Advances in Material Design for Regenerative Medicine, Drug Delivery, and Targeting/Imaging 

· Symposium II: Bio-Inspired Transduction, Fundamentals, and Applications 

· Symposium JJ: Nanotubes, Nanowires, Nanobelts, and Nanocoils--Promise, Expectations, and Status 

· Symposium KK: Transport Properties in Polymer Nanocomposites 

· Symposium LL: Nanowires--Synthesis, Properties, Assembly, and Application 

· Symposium MM: Applications of Group IV Semiconductor Nanostructures 

· Symposium NN: In-situ Studies across Spatial and Temporal Scales for Nanoscience and Technology 

· Symposium OO: Grazing-Incidence Small-Angle X-Ray Scattering 

· Symposium PP: Solid-State Chemistry of Inorganic Materials VII 

· Symposium QQ: Synthesis and Processing of Organic and Polymeric Functional Materials for a Sustainable Energy Economy 

· Symposium RR: Artificially Induced Grain Alignment in Thin Films 

· Symposium SS: Selecting and Qualifying New Materials for Use in Regulated Industries 

· Symposium TT: Local Structure and Dynamics in Amorphous Systems 
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附件三、展場配置圖與參展廠商名錄
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· 5N Plus Inc., Booth 819 
· II-VI Metals and Compounds; Precursors for Opto-electronics; Recycling 

· A & N Corporation, Booth 724 
Vacuum Components ; Vacuum Valves; Vacuum Chambers 

· A2 Technologies, Booth 811 
Handheld FTIR Exoscan; MicroLab; Portable MicroLab 

· Accelrys, Inc., Booth 508 
Materials Studio; Pipeline Pilot 

· Advanced Diamond Technologies, Inc., Booth 1022 

· Advanced Research Systems, Inc., Booth 411 
Closed and Open Cycle Cryogenic Systems 

· Agilent Technologies, Booth 401 
Atomic Force Microscopes, Scanning Probe Microscopes, Scanning Tunneling Microscopes, Particle Analyzers, Nanoindentation Systems, In-situ Mechanical Testing Systems 

· AIST-NT, Inc., Booth 1204 
Atomic Force Microscopes, AFM-Raman, SPM Accessories 

· AIXTRON AG, Booth 425 
MOCVD and CVD Equipment; PECVD and OVPD Equipment; AVD and ALD Equipment 

· AJA International, Inc., Booth 307 
Magnetron Sputtering Systems; Magnetron Sputtering Sources; Substrate Holders/Heaters 

· Alfa Aesar, a Johnson Matthey Company, Booth 1025 
High-Purity Metals; Evaporation Materials; Ceramics 

· Ambios Technology, Inc., Booth 616 
Surface Profiler; Atomic Force Microscope; White Light Interferometer 

· American Chemical Society, ChemInsight, Booth 123 
Scientific Experts; Expert Matching; Consulting & Expert Witness 

· American Chemical Society, Publications, Booth 125 
Journals (Web and Print); Magazines; Books 

· American Institute of Physics, Booth 117 
Journals; Conference Proceedings; Complete Publishing Services 

· American Physical Society, Booth 121 
Physics Journals; Online Journals; PROLA (Online Archive) 

· Anasys Instruments Corp., Booth 729 
Nano-thermal Analysis; VESTA 

· Andeen-Hagerling, Inc., Booth 1007 
Capacitance/Loss Bridges; Precision Reference Capacitors 

· Anfatec Instruments AG, Booth 704 
AFM and STM; LockIn Amplifiers; SPM Controllers 

· Angstrom Sciences, Booth 1306 
Sputter Sources; PVD Materials; Magnetron Sputtering Cathodes 

· Angstrom Sun Technologies, Inc., Booth 720 
Spectroscopic Ellipsometer; Microspectrophotometer; Thin Film Thickness Measurement Tools; Reflectometer 

· Annealsys, Booth 804 
RTP; LPCVD; MOCVD 

· Applied NanoStructures, Inc., Booth 1211 
SPM and AFM Probes; Nano Pores; MEMS Devices 

· Applied Surface Technologies, Booth 1212 
CO2 Snow Jet; Surface Cleaning 

· Arkalon Chemical Technologies, LLC, Booth 212 
Custom Chemical Manufacturing Services; Organometallics; Reactive Monomers and Polymer Additives 

· Arradiance, Inc., Booth 1303 
Engineered Thin Films; Advanced Technology Microchannel Plates; Specialty Deposition Equipment 

· Asemblon, Inc., Booth 919 
Alkane Thiols; Functionalized Gold Slides; Surface Engineering Consulting 

· Asylum Research, Booth 510 
Atomic Force Microscopes; Scanning Probe Microscopes 

· ATRP Solutions, Booth 730 
Systematic Libraries; Contract Research; Ligands 

· attocube systems AG, Booth 600 
Nanopositioning Systems; Low Temperature Microscope; SPM Controller 

· B&W Tek, Inc., Booth 923 
Portable Raman Spectrometers; UV/VIS/NIR Spectrometers; Solid-state Lasers 

· Baden-Württemberg International, Booth 1300 

· Balazs Analytical Services, Booth 807 
Contamination Analysis; Thin-Film & Wafer Analysis; Solar/Photovoltaic/Semiconductor Troubleshooting 

· Blue Wave Semiconductors, Inc., Booth 809 
Substrate Heaters; Thin Films; Thin Film CVD 

· Bruker, Booth 300 
X-Ray Diffraction Instruments; Detectors; Microanalysis Instruments 

· Brumley South, Inc., Booth 208 
Used Semiconductor Equipment; Equipment for Nanotechnology; High-tech Equipment and Service 

· Cambridge NanoTech Inc., Booth 1206 
ALD Systems; Savannah; Phoenix 

· Cambridge University Press, Booth 105 
Books; Journals; CD-ROMs 

· Cameca Instruments, Inc., Booth 621 
SIMS, Electron Probes, Atom Probes 

· Capovani Brothers Inc., Booth 620 
Used Semiconductor Equipment; High-technology Equipment; Equipment for Nanotechnology 

· Carl Zeiss MicroImaging, Inc., Booth 505 
Upright, Inverted, Stereo and Confocal Microscopes; Image Analysis Systems; Digital Cameras 

· Carl Zeiss SMT Inc., Booth 501 
Electron Microscopes; FIB 

· CEM Corporation, Booth 808 
Discover® Microwave Synthesizer; MARS™ Microwave Synthesizer; Explorer® Automated Microwave Synthesizer 

· Center for Tribology, Inc. (CETR, INC.), Booth 525 
Universal Nano+Micro+Macro Materials Testers 

· CeramTec North America Corp., Booth 1024 
Hermetic Feedthroughs; Multipin and Coaxial Connectors; Viewports/Windows 

· Cheap Tubes, Inc., Booth 1200 
Single-walled Nanotubes; Multi-walled Nanotubes; Functionalized Nanotubes; Short Nanotubes 

· Chemat Technology, Inc., Booth 201 
Spin Coater; Coating Equipment; Chemical Precursors 

· ColdEdge Technologies, Inc., Booth 721 
Cryostats; Cryocoolers; Cryogenics 

· COMSOL, INC., Booth 708 
COMSOL Multiphysics 

· Concentris GmbH, Booth 921 
Cantilever Sensor Platforms for Gas and Liquid Analysis; Cantilever Functionalization 

· CrystalMaker Software Ltd., Booth 929 
CrystalMaker 8.1 for MAC; CrystalMaker 2.1 for Windows; SingleCrystal 1.1 for Windows; CrystalDiffract 1.2 for Windows 

· CSM Instruments Inc., Booth 617 
Scratch Testers; Indentation Testers; Tribology 

· CVD Equipment Corporation, Booth 920 
CVD Equipment; Carbon Nano Tube/Wire Synthesis; Gas Delivery Equipment; Liquid/Vapor Delivery Equipment 

· DCA Instruments, Inc., Booth 522 
UHV Deposition Systems; MBE Components; PVD Systems 

· Delong America Inc., Booth 1006 
Benchtop Combined TEM, SEM and STEM 

· DeltaNu, Inc., Booth 831 
Raman Microscope; Bench-top Raman; Portable/Hand-held Raman; Palm-sized Raman; Raman Accessories 

· Denton Vacuum, LLC, Booth 917 
Sample Preparation Tools; High Vacuum Carbon Evaporators; Thin Film Deposition Systems 

· Digital Surf SARL, Booth 205 
Surface Imaging and Analysis Software for Microscopes and Profilometers 

· Dr. Eberl MBE-Komponenten GmbH, Booth 1009 
Effusion Cells; E-Beam Evaporators; Cracker Sources 

· Dryogenic Ltd., Booth 1304 
"Cryogen-Free" Cryogenic Systems 

· easyLab Technologies Ltd., Booth 810 
Diamond Anvil Cells; Spectroscopy Systems; Pressure Cells 

· Ecopia Corp., Booth 903 
(Variable temperature) Hall Effect Measurement System; Probe Station; Heat Treatment System 

· EDAX Inc., Booth 624 
Energy Dispersive X-ray; EBSD; X-ray Detectors 

· Electron Microscopy Sciences, Booth 318 
Microscopy Supplies; Material Specimen Preparation 

· Elsevier, Booth 100 
Books; Journals; Electronic Products 

· European Science Foundation (ESF), Booth 216 

· Evans Analytical Group, Booth 710 
Analytical Services 

· FEI Company, Booth 421 
SEM; TEM; DualBeam SEM/FIB 

· Fischione Instruments, Booth 409 
Electron Microscope Accessories; Plasma Cleaner; Ion Mill 

· FlackTek, Inc., Booth 918 
Mixing Machines; Laboratory Mixers; High-speed Mixing 

· FUJIFILM Dimatix, Inc., Booth 930 
Materials Deposition Printer; Materials Deposition Cartridge; Other Printheads and Systems 

· Gatan, Inc., Booth 701 
Analytical TEM Instruments; Specimen Preparation; Digital Imaging 

· Geib Refining Corp., Booth 928 
Reclaim; Targets; Gold/Platinum 

· Gelest Inc., Booth 824 
Organosilanes; Organometallics; Silicones 

· Gems & Crystals Unlimited, Booth 1309 
Jewelry and Gemstones; Minerals and Crystals; Specialized Cutting for Science and Industry 

· Goodfellow Corporation, Booth 829 
Materials for Research & Development 

· Halcyonics, Booth 802 
Active Vibration Isolation Systems; Laboratory Tables 

· Hamamatsu Corporation, Booth 707 
PMTs 

· HeatWave Labs Inc., Booth 909 
Substrate Heaters; Dispenser Cathodes; Vacuum Furnaces 

· Herzan LLC, Booth 607 
Vibration Isolation; Acoustic Enclosures; Site Surveys 

· Hielscher USA, Inc., Booth 703 
Ultrasonic Processor 

· Hiscock & Barclay, LLP, Booth 222 

· Hitachi High Technologies America, Inc., Booth 306 
Scanning Electron Microscopes 

· HORIBA Jobin Yvon, Inc., Booth 801 
Ellipsometers; Fluorescence Lifetime Spectrofluorometers; Raman Spectrometers; EDXRF Spectrometer; End Point Detector; CCD 

· Huntington Mechanical Laboratories, Inc., Booth 1001 
Vacuum Chambers; Manipulators; Feedthroughs; Positioning Devices; Valves; Flanges/Fittings 

· HVA, LLC, Booth 719 
Gate Valves; Rectangular Valves; Pendulum Valves 

· Hysitron, Inc., Booth 417 
TI 950 NanoIndenter; PI 95 TEM PicoIndenter; TS 75 NanoIndenter 

· Image Metrology A/S, Booth 609 
Image Software 

· Imperial-King Abdullah University of Science & Technology (KAUST) Partnership, Booth 1302 
Saudi Arabia; KAUST; Imperial College 

· Inel, Inc., Booth 324 
X-ray Diffractometers; Position Sensitive Detectors; Power Diffractometers 

· INFICON, Booth 1010 
Thin Film Deposition; Quartz Crystal Microbalance Research; Vacuum Gauges and Components 

· Innov-X Systems Inc., Booth 210 
Portable XFR Technology 

· Integrated Dynamics Engineering, Booth 832 
Vibration Isolation; EMI Cancellation; Acoustic Control; Microscope Tables 

· International Centre for Diffraction Data (ICDD), Booth 507 
Powder Diffraction File (PDF-4+; PDF-2, PDF-4/Organics) 

· International Union of Crystallography, Booth 107 
Journals; Reference Books; Online Services 

· IOP Publishing, Booth 104 
Leading journals including Nanotechnology, JPCM, MSMSE and NJP 

· Janis Research Company, Inc., Booth 612 
Continuous Flow and Reservoir Cryostats; 4 K and 10 K Mechanical Closed-Cycle Refrigerators; Micromanipulated Probe Stations 

· Japan Society of Applied Physics, Booth 118 
Journals, such as Applied Physics Express, Japanese Journal of Applied Physics, Journal of the Physical Society of Japan 

· JEOL USA, Inc., Booth 700 
TEM; SEM; FIB; Sample Prep; AFM; E-beam; Ion Beam; FE-SEM; LV-SEM; FEG-SEM 

· k-Space Associates, Inc., Booth 408 
KSA 400 Rheed Analysis System; KSA MOS Multi-Beam Optical Sensor; KSA BandiT Temperature Monitor 

· KDF Electronic & Vacuum Services, Inc., Booth 1033 
Inline Sputter Systems; Cluster Sputter Systems; Etching Systems 

· Keithley Instruments, Inc., Booth 716 
Test and Measurement Equipment 

· KEMSTREAM, Booth 728 
ALD Vaporizers; CVD Vaporizers; Sublimators; Liquid Panels 

· Kimball Physics, Inc., Booth 813 
Electron Guns; Ion Guns; Electron Sources; Cathodes; Floating Power Supplies; UHV Vacuum Fittings and Chambers; Faraday Cups 

· KLA-Tencor Corporation, Booth 725 
Surface Metrology, P-16 Profiler; Alpha Step IQ, HRP 340 

· KP Technology Ltd., Booth 1201 
Scanning Kelvin Probe; UHV Kelvin Probe 

· KSV Instruments, Inc., Booth 1023 
Langmuir Blodgett Instruments; Interfacial Sheer Rheometer; Contact Angle Meters 

· Kurt J. Lesker Company, Booth 410 
Pure Targets and Materials; Vacuum Components; Deposition Systems; Atomic Layer Deposition 

· Kyowa, Booth 711 

· Lake Shore Cryotronics, Inc., Booth 800 
Hall Effect Measurement Systems; Probe Stations; Cryogenic Instruments and Sensors 

· LayTec GmbH, Booth 520 
Optical In situ Sensors for Epitaxy; OLED and Sputter Processes 

· Leica Microsystems Inc., Booth 323 
Leica EM TIC020; Leica EM TXP; Leica EM RES101 

· Mad City Labs, Inc., Booth 803 
Nanopositioners; Piezo Scanners; Precision Motion Control 

· Maney Publishing, Booth 122 
Journals; Books; Online Collections 

· MANTIS Deposition Ltd., Booth 225 
Deposition Systems; Nanoparticle Systems; Deposition Sources 

· MBraun, Inc., Booth 910 
Gloveboxes; Evaporators; Solvent Purification Systems 

· McAllister Technical Services, Booth 913 
Atomic Layer Deposition System; UHV Kelvin Probes; Custom XYZ Manipulators 

· MDC Vacuum Products, LLC, Booth 900 
Flanges and Fittings; Valves; Viewports and Glass Components; Feedthroughs; Motion and Manipulation Instruments; Thin Film Deposition; Custom Engineering 

· MEMS and Nanotechnology Exchange, Booth 204 
Prototyping Service; Low-volume Manufacturing; Design & Engineering 

· Mercury Computer Systems, Inc., Booth 1008 
3D Visualization Software 

· Metrohm USA, Inc., Booth 1308 
Electro Chemical Systems; Impedance Systems; Sensors; QCM 

· Micro Materials Limited, Booth 709 
NanoTest System; MicroTest System 

· Micro Photonics Inc., Booth 1016 
Nano/Micro Mechanical Testing Instruments; Non-Destructive Testing; Thin-Film Analysis 

· MicroFab Technologies, Inc., Booth 1031 
Precision Microdispersing Systems; Inkjet Printing Systems; Jeblab-4; Jeblab-II 

· MikroMasch, Booth 907 
AFM Probes; Calibration Standards; High Resolution Probes 

· MMR Technologies, Inc., Booth 1003 
Hall Effect Measurement Systems; Seebeck Effect Measurement Systems; Variable Temperature Microprobes 

· MTI Corporation, Booth 623 
Single Crystal Substrates; Tube and Box Furnaces; Polisher and Diamond Saw 

· MV Laboratories, Inc., Booth 904 
Ultra High-purity Inorganic Chemicals; Chlorides; Fluorides; Oxides; Custom Synthesis 

· Nano-Master, Inc., Booth 723 
PE-MOCVD; E-Beam Systems; PECVD/Etching 

· NanoAndMore USA Inc., Booth 601 
AFM Probes; Nanoparticle Size Analyzer; Digital Holographic Microscope 

· Nanofactory Instruments AB, Booth 705 
In situ TEM/SPM; AFM-TEM Systems; TEM Nanoindentation 

· NanoInk, Inc., Booth 924 
NSCRIPTOR™ DPN® System; 2D nano PrintArray™; Active Pen™ Arrays 

· NanoMagnetics Instruments Ltd., Booth 521 
Scanning Hall Probe Microscope; Magnetic Force Microscope; PPMS-MFM; milli-Kelvin SPM; USB PLL; USB Fibre Interferometer; SPM Controller 

· NanoMech, LLC, Booth 905 
Nanoparticle Deposition System–NanoSpray®; Advanced Lubricant Additive–NanoGlide® 

· Nanonics Imaging Ltd., Booth 818 
Multiprobe SPM/NSOM/Confocal; AFM/Raman; TERS; AFM/SEM/FIB; Cryogenic NSOM/AFM/Confocal Raman 

· Nanonis, Inc., Booth 206 
Scanning Probe Microscopes; Oscillation Controller (PLL); Atomic Force Microscopes 

· NANOSENSORS, Booth 610 
AFM Probes; AFM Tips; AFM Cantilever 

· NanoSight Ltd., Booth 1208 
LM10 System; LM20 System 

· Nanosurf AG, Booth 722 
Atomic Force Microscopes; Scanning Tunneling Microscopes; AFM/STM Supplies 

· nanotools GmbH, Booth 611 

· National Nanotechnology Infrastructure Network, Booth 523 
Nanofabrication; Microfabrication 

· National Nuclear Laboratory, Booth 220 
Nuclear Reactor & Fuel Cycle Technology; Waste & Residue Management; Homeland Security & Non-Proliferation 

· National Reconnaissance Office, Booth 218 
DII Research & Development Funding 

· Nature Publishing Group, Booth 110 
Journals 

· Neocera, LLC, Booth 1017 
Pulsed Laser Deposition; Pulsed Electron Deposition; Laser MBE with RHEED 

· Netzsch Instruments Inc., Booth 828 
Thermal Analysis; Instruments; Contract Testing 

· NIST, Booth 217 
Standard Reference Materials; Data and Calibration Services 

· Nor-Cal Products, Inc. , Booth 422 
Custom and Standard Vacuum Components; Vacuum Chambers; Valves 

· nPoint, Inc., Booth 605 
Nanopositioning Systems; AFM Scanners 

· NSF Center for High-rate Nanomanufacturing, Northeastern University, Booth 221 
Nanomanufacturing; Nanoswitch; Nanomaterials 

· NT-MDT Co., Booth 211 
Scanning Probe Microscopes; Probe Nanolaboratories; Cantilevers, Calibrations, Gratings, Test Samples for SPM 

· Ocean Optics Inc., Booth 822 
Spectrometers; Fiber Optic Accessories; Light Sources 

· Olympus Industrial America Inc., Booth 825 
Inverted Metallographs; Upright Microscopes; Stereo Microscopes 

· Omicron NanoTechnology USA, Booth 1011 
UHV SPM; Surface Science Instrumentation; MBE 

· OriginLab Corporation, Booth 313 
Origin 8 and OriginPro 8 Software 

· Oxford Applied Research, Booth 524 
Nanocluster Systems; RF Sources; Mini E-Beam Evaporators 

· Oxford Instruments, Booth 901 
Optical Spectroscopy; Materials Characterization; EBSD 

· Oxford University Press, Booth 106 
Aranson, Tsimring: Granular Patterns; Carlile, Willis: Experimental Neutron Scattering; Agranovich: Excitations in Organic Solids 

· Pacific Nanotechnology, Inc., Booth 1020 
Atomic Force Microscopes 

· PANalytical Inc., Booth 1000 
X-ray Spectrometers; X-ray Diffraction; X-ray Fluorescence 

· Park Systems Inc., Booth 317 
AFM Products; AFM Mode Options 

· Physical Electronics, Booth 712 
Scanning Auger; SIMS; XPS; ESCA; TOF-SIMS; Materials Analysis; Surface Analysis 

· Physics Today, Booth 119 
Publications; Buyers Guide 

· piezosystem jena, Inc., Booth 823 
Nanopositioning Systems; Piezo Stages; Microscope Stages 

· Plasma Process Group, Inc., Booth 1305 
Ion Beam Samples; Ion Beam Power Supplies; Ion Beam Systems 

· Plasmaterials, Inc., Booth 322 
Sputtering Targets; Backing Plates; Evaporation Materials 

· Princeton Institute for the Science and Technology of Materials (PRISM), Booth 931 
Materials Science and Analysis; Education 

· Princeton Scientific Corp., Booth 820 
High Purity Elements; Metal Single Crystals; Polishing & Crystal Orientation Services; Optical, Laser & Opto-Electronic Components 

· PVD Products, Inc., Booth 1202 
Sputter Systems; Sputter Sources; Pulsed Laser Deposition Equipment 

· Q-Sense, Booth 1021 
E4 System; E1 System; Sensor Crystals 

· Quantum Design, Inc., Booth 511 
Physical Property and Magnetic Property Measurement Systems 

· Radiant Technologies, Inc., Booth 1004 
Ferroelectric Testers; Ferroelectric Components; Educational Test Systems and Materials 

· Refining Systems, Inc., Booth 1019 
Sputtering Targets; Evaporation Materials; Wires and Tubing 

· Renishaw Inc., Booth 816 

· Research and PVD Materials Corporation, Booth 1005 
Sputtering Targets; Evaporation Sources; All Products for Physical Vapor Deposition 

· RHK Technology, Inc., Booth 613 
SPM Universal Controls; UHV STM; UHV AFM/STM 

· Rigaku Americas Corporation, Booth 316 
X-ray Diffraction Systems; Small Angle X-ray Scattering Systems 

· Rocky Mountain Vacuum Tech, Inc., Booth 1307 
RF & DC Sputtering System; E-beam & Thermal Evaporator; PE CVD & Etching System 

· Royal Society of Chemistry, Booth 124 
Journals; Books 

· Seki Technotron Corporation, Booth 311 
Plasma CVD Systems; Hot-Filament CVD Systems; Microwave Plasma CVD Systems 

· Shimadzu Scientific Instruments, Inc., Booth 224 
EDX-720 Energy Dispersive X-Ray Instrument; AGX Universal Testing Instrument 

· Sigma-Aldrich Corporation, Booth 925 
3D Nano & Micro Structures; Nanoscale Surface Modification; Biomaterials & Alternative Energy 

· Silicon Sense, Inc., Booth 1205 
Silicon Wafers; Foundry Services 

· Small Times, Booth 108 

· SouthWest NanoTechnologies Inc., Booth 806 
Single-wall Carbon Nanotubes 

· SPECS Scientific Instruments, Inc., Booth 702 
XPS; MBE; OLED 

· SPECS USA Corp., Booth 622 
Electron Spectrometers; SPM; Deposition Equipment 

· SPEX SamplePrep LLC, Booth 805 
Mixer/Mills; Katanax Automated Electric Fluxers; Freezer/Mills 

· SPI Supplies, Booth 1203 
Electron Microscopy Supplies; Sputter Coaters; Plasma Etchers 

· Spire Biomedical, Inc., Booth 706 
Biomaterials; Thin Films 

· Spire Semiconductor, LLC, Booth 1210 
Multi Junction Photovoltaic Solar Cells; Red LEDs; Blue/Green Lasers 

· Springer, Booth 101 
Books; Journals; Periodicals 

· STAIB Instruments, Inc., Booth 717 
RHEED; Spectrometer; Surface Analysis 

· Strem Chemicals, Inc., Booth 1209 
Chemicals; Nanomaterials; CVD and ALD Precursors 

· Super Conductor Materials, Inc., Booth 908 
Sputtering Targets; Evaporation Materials; Crucible Liners 

· SURFACE Systems & Technologies GmbH & Co. KG, Booth 509 
PLD-Workstation; Laser MBE Systems; Laser Heating Stages 

· Sustainable Carbon Nanotechnology & Engineering (SCNTE), Booth 731 
Carbon Nanotubes; Carbon Nanorods; Catalyst; Battery; Fuel Cell; Sensor 

· SVT Associates, Inc., Booth 320 
MBE, ALD, In-Situ Monitoring Equipment 

· Sycon Instruments Inc., Booth 1029 
Thin Film Instrumentation; Sensors; Accessories 

· Taylor & Francis Group LLC-CRC Press, Booth 114 
Books; Journals; NetBase Products 

· TCI America, Booth 830 
Specialty Organic Chemicals; Glycochemistry Reagents; Glycobiology Reagents; Custom Synthesis; Pharmaceutical Intermediates; Columns for HPLC, GC,IC and NMR Tubes 

· Ted Pella, Inc., Booth 812 
Vacuum Coaters; Calibration; Sample Preparation Supplies/Accessories 

· The Mellen Company, Inc., Booth 902 
Furnaces; Custom Furnaces; Controls and Crystal Growth Systems 

· Thermal Technology LLC, Booth 911 
Spark Plasma Sintering Technology; High Temp Vacuum and Controlled Atmosphere Furnaces; High Temp Crystal Growing Systems 

· Thermionics Vacuum Products, Booth 406 
Sample Handling; Thin Film Deposition Equipment; Valves 

· Thermo Scientific, Booth 516 
FT-IR; Raman; UV-Visible; X-ray Microanalysis; X-ray Surface Analysis 

· THINKY, Inc., Booth 821 

· Trek, Inc., Booth 718 
High-Voltage Amplifiers; Electrostatic Voltmeters; Charge Decay Measurement 

· Trion Technology, Inc., Booth 1030 
RIE/ICP; PECVD; Strip 

· ULVAC Technologies, Inc., Booth 713 
Seebeck Measuring Equipment; Annealing Furnace; Vacuum Systems; Pumps; Leak Detectors 

· University of Louisville/NaugaNeedles LLC, Booth 733 
Custom-made Atomic Force Microscope Probes 

· Varian, Inc., Booth 517 
FT-IR; UV-VIS-NIR; Vacuum Technologies 

· VAT, Inc., Booth 817 
Control Valves; Vacuum Valves 

· Veeco Instruments Inc., Booth 301 
Atomic Force Microscopes; Optical Profilers; Stylus Profilers; Epitaxial Equipment 

· VG Scienta, Inc., Booth 203 
Surface Science Systems; UHV Components; UHV Systems 

· Virginia Semiconductor, Inc., Booth 207 
Silicon Wafers; SOI Wafers; Ultrathin Wafers 

· Wafer World Inc., Booth 906 
Silicon Wafers; SOI 

· Wiley-Blackwell, Booth 111 
Books; Journals; Databases 

· Williams Advanced Materials, Booth 916 
Specialty Inorganic Powders; Evaporation Materials; Sputtering Targets 

· WiTec Instruments Corp., Booth 604 
Confocal Microscopy; Scanning Near-Field; Raman AFM 

· J.A. Woollam Company, Inc., Booth 423 
Spectroscopic Ellipsometers; Measurement Services 

· WV Nano Initiative/West Virginia University, Booth 223 

· X-Ray Optical Systems, Inc., Booth 1207 
Polycapillary Optics; Doubly-curved Crystal; X-Beam–X-ray Source with Optics 

· XEI Scientific, Inc., Booth 1028 
Anticontaminators;RF Plasma Cleaners 

· Zygo Corporation, Booth 922 
Optical Systems; Optics 
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