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2、 相對於歐美研製高成本與戰略性管制輸出產業的限制，本院若能主導整合國內上中下游垂直產業鏈，積極切入該市場，將使我國更具有世界競爭優勢。目前熱像機關鍵零組件幾乎全由美國與法國進口，導致產品價位居高不下，若能積極協助國內廠商建立熱影像產業自製能力，便能使售價直線下降，更友善的應用於上述各項民生用途。後續計畫建案規劃應更積極促成各界支持與投資。
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本計畫在光電感測辨識模組與應用技術計畫的階段性任務，以雙波段紅外線熱像機研製為主。從半導體結構設計、能階與波長設計控制、分子束磊晶技術的開發、光柵設計與製作、半導體製程開發、元件封裝與量測、CMOS讀取電路及系統整合製造等有效的提升熱像機解析能力，建立完整的熱像機設計製造與檢測能量，若能擴展此能量至室溫熱像機系統，將能充分掌握低溫及室溫熱像機的核心技術，再配合主導整合國內上中下游垂直產業鏈，積極協助國內廠商建立熱影像產業自製能力，積極切入熱影像技術應用市場，創造更高的產業價值。
由本次開會蒐集之資訊得知，室溫熱像機除了應用於國防夜視武器系統、軍用載具全天候熱像偵蒐系統與IRST等軍用系統，在工安監控與橋樑安全檢測、社區安全、無照度汽車夜視輔助、體溫監控與醫學診斷、初期乳房血管異常增生檢測、癌症早期診斷、半導體晶片即時偵錯系統、半導體晶片動態品質監控平台等民用系統將是未來主要的發展方向，建議本院應持續爭取經費、擴大室溫熱像機核心技術領域研發方向，整合各領域專業與資源，使本院熱像機相關技術達到國際水準，並移轉民間產業擴大使用，讓我國在此領域更具世界競爭優勢。
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關鍵詞：室溫熱像機、氧化釩、室溫熱像機研發設備清單
內容摘要：

為執行99年度經濟部科技專案「光電感測辨識模組與應用技術計畫」，派員赴加拿大與加拿大國家光學研究院相關領域專家研討室溫熱像機現況以及未來發展趨勢，參觀室溫熱像機Microbolometer實驗室與室溫紅外線熱像機展示，並討論相關技術移轉規劃內容等。同時，蒐集相關技術發展資料，有助於本計畫熱像機相關工作執行與未來規劃參考，使計畫技術之研發方向能與世界接軌，提升計畫執行優勢。
    本次任務所蒐集的資料包含技術移轉協議書、技轉時程規劃表、儀器設備配置圖與清單等相關資料。並與該公司技術副總Hubert Jerominek、業務副總Simon Labbe、市場分析Marie-Christine Ferland及室溫熱像機計畫專案經理Cristine Alain(如附件照片)就室溫熱像元件研發現況與未來發展趨勢互相交換意見，以增進未來合作機會。
本計畫執行光電感測辨識模組與應用技術計畫，在雙波段紅外線熱像機研製上已有顯著成果，未來如何在室溫熱像機，從偵檢器製造、封裝、CMOS讀取電路及系統整合製造&測試等完整技轉，將有利於本院後續熱像機技術之整體研發方向規劃與執行。
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加拿大國家光學研究院開會出國報告
1、 目的

為執行99年度經濟部科技專案「光電感測辨識模組與應用技術計畫」，派員赴加拿大與加拿大國家光學研究院相關領域專家研討室溫熱像機現況以及未來發展趨勢，參觀室溫熱像機Microbolometer實驗室與室溫紅外線熱像機展示，並討論相關技術移轉規劃內容等。同時，蒐集相關技術發展&應用資訊，以助於本計畫熱像機相關工作執行與未來規劃參考，使計畫技術之研發方向能與世界接軌，提升計畫執行優勢。
本次開會的內容針對室溫熱像機的計畫任務需求，主要包括：

1. 室溫紅外線熱像機展示
2. 室溫熱像機Microbolometer實驗室參觀
3. 技術移轉規劃內容討論
所攜回的書面資料，包括：

1. 技術移轉協議書

2. 技轉時程規劃表

3. 儀器設備配置圖與清單

本案除蒐集相關資料外，並藉由該公司室溫熱像機計畫研發負責人Christine Alain逐一的引導參觀與介紹，讓我們了解該公司在室溫熱像機元件、模組與系統設計的能量與發展趨勢，有利於本院後續開發此技術之研發方向規劃與執行。
2、 過程
1. 紅外線Microbolometer的製造流程，與製造所需之設備說明。
      紅外線Microbolometer的製程，是本次技轉的首要目標，首先需委託積體電路廠商製造所需規格之CMOS ROIC，當晶圓廠受委託製造完成CMOS ROIC製造後，就將開始進行氧化釩薄膜Microbolometer偵檢器陣列後段製程，如圖一所示，主要共有五個關鍵道次，依序為(a)成長懸浮犧牲層 (b)成長高品質氧化釩薄膜 (c)定義底層金屬接觸區 (d)定義連結懸臂接觸區 (e)去除犧牲層使其氧化釩薄膜區懸浮於ROIC 晶圓。 

[image: image6.emf]
圖一、紅外線Microbolometer偵檢器陣列五項關鍵後端製程道次

具氧化釩微電熱阻式架構後段製程技術，以上圖關鍵後段道次為基礎，又可細分成十二項程序，如圖二所示，標準製造程序茲說明如下：

(1) 在無披覆，但有反射膜之CMOS ROIC晶片上進行清潔程序。

(2) 完成後成長絕緣SiNx (0)層。
(3) 鍍上聚合物層當作去除犧牲層。
(4) 完成後再成長絕緣SiNx (1)層。
(5) 之後再鍍上VOx膜作為紅外線吸收膜。
(6) 依序再成長絕緣SiNx (2)層。
(7) 以曝光顯影製程定義訊號接觸區。

(8) 接著開出VOx接觸區。
(9) 鍍上接觸區金屬層。
(10) 再成長絕緣SiNx (3)層，作為披覆保護層，並將金屬層包覆於熱絕緣之SiNx層間。
(11) 最後進行浮板平台蝕刻。
(12) [image: image7.emf]去離犧牲層。
圖二、紅外線Microbolometer偵檢器陣列後端製程道次示意圖

而主要製程設備如下表一至二所列：

表一主要製程設備表

[image: image8.emf]
[image: image9.emf]表二主要製程設備表(續)
經由INO製程技術專家討論得知，表列的前四項設備為關鍵製程設備約NT 7,000萬，為後製程時必要貴重設備。

2. Bolometer偵檢器核心技術。並說明室溫熱像機，整機技術移轉包含的項目與技轉相關的設備清單說明。
   整體INO室溫熱像機技術包括： 感測器陣列模組、ROIC訊號讀取電路設計與製造、焦平面陣列真空封裝、影像模組性能測試與紅外線影像系統製造及整合測試。而室溫紅外線熱影像模組乃為室溫熱像機最核心之技術，將列為最優先技轉的技術項次，其樹狀研發架構如圖三所示。

[image: image10.emf]
圖三、室溫紅外線熱影像模組樹狀研發架構圖

至於詳細整機技術移轉包含的項目與技轉相關的設備清單，分別列在技術移轉協議書、技轉時程規劃表、儀器設備配置圖與清單等資料中說明，詳列於附錄中。
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由於建案先期評估需要瞭解市場架構，同時INO也希望瞭解台灣國內上、中、下游廠商，未來可能承接技術之能力與意願，因此針對未來室溫熱像機的整機技術移轉時程與技術轉移項目承接報價之必要性進行討論，如圖五所示。

圖五、預估雙方進行技轉合作下，國內上中下游廠商產業鏈結架構圖

原則上，技轉的完成與否，將以國外(加拿大)種子人員技術轉移承接與在台灣技術承接指導暨關鍵設備建置兩階段，為國際技轉驗收及結案依據。

[image: image12.emf]針對整機技術移轉以產品雛形為考量，在INO實驗室中也展示與圖六同型320×256 format 8~12 (m(NEDT≒100 mK)步槍熱影像觀瞄模組，本產品據該公司表示，已經提供加拿大陸軍特戰部隊驗證，具有影像強化與可見光融合功能。可偵測800 m以外人員，辨識距離可達200 m以上。
圖六、INO 開發320×256 8~12 (m熱影像步槍觀瞄模組

[image: image13.emf]圖七為利用圖六陣列模組擷取之可見光及紅外線影像，進行波段融合後輸出之影像強化圖，在進行日夜全天候監控時，可大幅增加物體辨識率與降低目標誤判率。
圖七、可見光與紅外線波段融合後輸出之影像強化圖

3. 針對此室溫熱像機的整機技術移轉個案，如何分段實施為最合宜的。

   INO 熱像機整合測試工程師展示了結合紅外線鏡頭組、焦平面陣列及影像讀取及處理電路模組後整機組裝架構，如圖八所示。該系統縮裝整合後熱像全機為圖九所示(鏡頭取下後)。

[image: image14.emf]
圖八、結合紅外線鏡頭組、焦平面陣列及影像讀取及處理電路模組後整機組裝架構

[image: image15.emf]
圖九、系統縮裝整合後熱像全機
以圖九為全機技轉實體，整體大小為2.5×2.5×4.5英吋，將分兩年左右進行兩階段技轉，整個熱像模組量化規格如表三所述。

[image: image16.emf]
表三、熱像模組重要技轉規格

其影像讀取數位控制方塊圖如圖十所示

[image: image17.emf]
圖十、熱影像陣列數位控制方塊圖

讀出電路畫素與列輸出時序圖如圖十一所示，是以frame rate =30Hz為設計依據。

[image: image18.emf]

圖十一、讀出電路畫素與列輸出時序圖

在8~12(m鍺光窗穿透率大於96%，如圖十二所示。


圖十二、鍺光窗穿透率光譜圖

詳細的技轉時程規畫如前所述，列於附件的技轉時程規劃表中、而實際分段技轉期程規劃切割，需等到明年度(100年)建案計畫書提出前，再與INO技術團隊進行細節討論。
3、 心得
1、 固元組在長官積極的努力下，致力於建構低溫熱像機良率的提昇，因此，從半導體元件製程、研磨、ROIC接合、封裝、VP電路組裝與系統測試等，每個流程管制都朝高良率為一致的技術發展目標，不論是設備的建構、維護，或是流程的規劃管制目前也有一定的成果，產能已能滿足各計畫的需求。因此，本組可說是目前全國唯一具備如此完整熱像機研製的技術能量單位。

2、 本次參觀加拿大國家光學研究院，藉由該公司室溫熱像機計畫研發負責人Christine Alain逐一的引導參觀與介紹，從偵檢器製造、封裝、CMOS讀取電路及系統整合製造&測試，我發現除了偵檢器的材料、溫度感知的原理、部分半導體元件製程等幾項不同外，其他在CMOS讀取電路及組裝測試上，與組內能量大致雷同。因此，若要引進室溫熱像機技術來落實於國內相關企業，並據此建構國內室溫熱像機上中下游產業鏈者，本組將是不二人選，非我莫屬且責無旁貸。
3、 同時，在該公司室溫紅外線熱像機展示時，親眼所見加拿大國家光學研究院所發展的Microbolometer室溫紅外線熱像機，最高的畫質已達200萬畫素，解析度對比清晰而細膩，我立刻體會出在與該公司技術副總Hubert Jerominek及室溫熱像機計畫負責人Christine Alain就室溫熱像元件研發現況與未來發展趨勢互相交換意見時，他們所提及室溫紅外線熱像機將是未來的趨勢的原因，這樣的影像已經可與低溫熱像機平分秋色打成平手，但成本較低，又不需使用低溫冷凝器，熱像機的壽命明顯提升等等因素下，室溫熱像機在未來的技術發展下將更具競爭力。
4、 因此，若能藉由經濟部技術處的科專計畫資源將室溫熱像機技轉案建案成功，以中科院目前在低溫熱像機領域所累積的經驗為基礎，應可在技轉的基礎上精進，自行朝320 x 240或 640 x 480 高階熱像機發展。不但技術移轉案可事半功倍且本組在熱像機領域上亦將如虎添翼，從此，不論是三軍所需的熱像機(低溫或室溫)亦或是民生應用的熱像機核心技術，本院均能充分掌握核心技術，成為全國熱像機研發製造之重要基石。
5、 根據全球紅外線夜視暨熱影像應用市場產值調查顯示，未來10年每年全世界市場總產值約為48億美元(約1530億新台幣)。目前在夜視及熱影像領域，要從軍事用途進入軍民通用暨純民生應用最大障礙，是產品價位居高不下的問題。台灣有許多具潛力的電子廠商，例如台積電(IC製造)、友力微機電(微機電製程)能量、鴻海精密公司、翔合半導體、聯亞光電、均利公司、翌宙公司、強將公司等，本院若能藉由經濟部技術處的科專計畫資源將室溫熱像機技轉案建案成功，將技術落實在本組發展，便能主導並整合國內上中下游垂直產業鏈，協助國內廠商建立高附加價值熱影像產業自製能力，不但可協助本院開發提供三軍各項熱像機應用的需求數量，更可積極朝向工安監控與橋樑安全檢測、社區安全、無照度汽車夜視輔助、體溫監控與醫學診斷、初期乳房血管異常增生檢測、癌症早期診斷、半導體晶片即時偵錯系統、半導體晶片動態品質監控平台等民用系統上推廣。
4、 建議事項
1、 在這次參觀加拿大國家光學研究院Microbolometer實驗室與室溫紅外線熱像機展示說明中，從偵檢器製造、封裝、CMOS讀取電路及系統整合製造&測試，逐一的認識紅外線Microbolometer的製造流程，與製造所需之相關設備說明。以目前親眼所見加拿大國家光學研究院所發展的Microbolometer室溫紅外線熱像機，最高的畫質已達200萬畫素，解析度對比清晰而細膩，而我們打算技轉160 x 120畫素的Microbolometer室溫紅外線熱像機亦可清晰辨識人物的差異，若以我們在紅外線熱像機領域所累積的經驗為基礎，應可在技轉的基礎上精進，自行朝320 x 240或 640 x 480 高階熱像機發展。加拿大國家光學研究院本身是一個研發單位，與我們相似，但該公司本身的定位就以技術移轉的技轉金與產品銷售之權利金為主要營收項目，並由以往該公司實際的技轉經驗與績效來看，與該公司的技轉是整體性的，每一個項目的規劃清清楚楚，並且在產品銷售之權利金的利基下，技轉的過程將會全力將相關技術轉移，協助並確認接受技轉單位能達到量產能力，以維護該公司獲利最大來源。本院目前已具備低溫熱像機的研發製造能量，若能同時技轉建立室溫熱像機的研發能量，不但事半功倍且如虎添翼，從此，不論是三軍所需的熱像機(低溫或室溫)亦或是民生應用的熱像機核心技術，本院均能充分掌握核心技術，成為全國熱像機研發製造之重要基石。

2、 本計畫已進入第二期階段，在雙波段紅外線熱像機研製上已有顯著成果，相關技術也陸續與國內產業界合作與推廣。下一階段，應考量開發低單價、低成本的室溫熱像機核心技術，配合工安監控與橋樑安全檢測、在零照度汽車夜視輔助、體溫監控與醫學診斷、社區安全等，積極推廣熱影像的民生應用，並整合國內相關技術研發廠商，建立國內紅外線熱像機產業鏈，以提供國內外軍用與民用熱像機產品，擺脫關鍵技術受限於外國政府輸出許可之束縛。
附件  
技術移轉協議書
Technology Transfer Agreement

TECHNOLOGY TRANSFER AGREEMENT

BETWEEN: INSTITUT NATIONAL D'OPTIQUE / NATIONAL OPTICS

INSTITUTE (INO), a corporation under Part II of the Canada

Corporations (ch. C-32) with its head office at 2740 Einstein St.,

in the City of Quebec, Province of Quebec, Canada, carrying its

activities and designated as "INO", represented by Mr. Jean-Yves

Roy, its President and CEO, who is duly authorized to represent

INO herein as he so declares,

(hereinafter referred to as "INO")

AND: Chung Shan Institute of Science and Technology a subsidiary

of (To Be Determined, TBD), a legal entity, duly registered

pursuant to the laws of (TBD), with its principal place of business

in the (TBD), represented by (TBD name and title), who is duly

authorized to represent CSIST herein as he so declares,

(hereinafter referred to as " CSIST ")

Separately called a “Party” and collectively called the “Parties” as the case may be

WHEREAS CSIST (paragraph TBD)

WHEREAS INO, a world-class research center with expertise in optics and photonics,

has developed and is the owner of valuable Technology and Know-How

(as defined hereinafter) related to bolometers, and in particular Vanadium

Oxide (VOx);

WHEREAS pursuant to a Technology Licensing Agreement between INO and CSIST,

INO grants to CSIST a license to use the Technology.

WHEREAS INO wishes to transfer and CSIST wishes to receive, by means of the

present Agreement, the Technology in accordance with the following

terms and conditions;
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THEREFORE, IN CONSIDERATION OF THE MUTUAL COVENANTS CONTAINED HEREIN

AND OTHER GOOD AND VALUABLE CONSIDERATIONS AND INTENDING TO BE

BOUND, INO AND CSIST AGREE AS FOLLOWS:

Art. 1 DEFINITIONS

The following terms shall have the following respective meanings for the purposes of

this Agreement, including its recital and exhibits:

1.1. Affiliate shall mean any corporation, natural person or legal entity that directly or

indirectly, owns or controls, is owned or controlled by, or is under the common

ownership or control with, a Party to this Agreement, without regard to stock ownership.

“Own” or “Control” means having ownership direct or indirectly, or the right to exercise

voting powers of more than fifty percent (50%) of the voting shares of a business

enterprise, or having the right to appoint more than half of the members of the board of

directors of the business enterprise or the right to cast the deciding vote in the event of

a tie vote of a board of directors of which it has the right to appoint one-half of the

members of the board of directors.

1.2. Agreement shall mean this Technology Transfer Agreement , including its recitals,

annexes, schedules and exhibits, any ancillary documents, as well as any amendments

or variations made from time to time in accordance with this Agreement

1.3. Confidential Information shall mean any and all information, data, Intellectual

Property or know-how disclosed by the disclosing party to the receiving party either

directly or indirectly, entirely or partially, in writing, orally, by drawing, by electrically

stored data, inspection of facilities or otherwise, including but not limited to, proprietary,

technical, developmental, marketing, sales, operating, performance, cost, know-how,

business and process information, designs and models, computer programming

techniques, and all record-bearing media containing or disclosing such information and

techniques which are disclosed from time to time prior to and during the term of this

Agreement, pursuant to this Agreement. All right, title and interest in and to the

Confidential Information shall remain the exclusive property of the disclosing party. For

the purposes of this Agreement, the Licensed Technology shall be treated as

Confidential Information.

1.4. Device(s) shall mean any packaged bolometric detector die designed, manufactured,

tested, distributed or sold, separately or as part of a product, by or on behalf of CSIST

and utilizing, in whole or in part, the Licensed Technology.

1.5. Effective Date shall mean the last of the dates of signature of this Agreement by both

Parties.

1.6. Improvements shall mean any change, correction, adaptation, enhancement,

modification, improvement, update, upgrading, revision, or functional change made to

the Licensed Technology, which might reasonably be of commercial interest to either

party, which may be made or acquired by either party during the term of this

Agreement.

1.7. Intellectual Property shall mean any proprietary right, whether registered, registerable

or not, provided under (i) copyright law, (ii) patent law, (iii) trade-mark law, (iv) design

patent or industrial design law, (v) semi-conductor chip or mask work law and (vi) any

other statutory provision, treaty, convention or common law principle applicable, which
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may provide a right in either (A) ideas, formulae, algorithms, concepts, methods,

inventions, works or know-how generally including trade secret law, or (B) the

expression of such ideas, formulae, algorithms, concepts, methods, inventions, works

or know-how, including trade secrets.

1.8. Know-How shall mean all the expertise, practice, experience, data and technical or

commercial information or knowledge of industrial significance or commercial interest

related to the VOx bolometer, built up by INO including design information and

specifications necessary for the design of the ROIC, any trade secrets, research or

development data, relating to the Licensed Technology, and shall include scientific

information, processes and formulae, data and procedures, reports and drawings

relating to any method, product apparatus or article used in relation to the Licensed

Technology, as may be acquired, developed or otherwise obtained by INO from time to

time.

1.9. License refers to the rights relative to the use of the Licensed Technology granted by

INO to CSIST according to the terms and conditions of the Technology Licensing

Agreement executed between the Parties.

1.10. Licensed Technology shall mean INO’s Intellectual Property rights related to the VOx

bolometer technology, including patents and patent applications described in Exhibit A

of the Technology licensing agreement, including but not limited to the Know-How,

materials and process flow necessary for the manufacturing of Devices.

1.11. Project shall mean the development of a new generation VOx bolometer for CSIST

including the transfer of the Technology from INO to CSIST. The Project is detailed in

the two INO Proposals forming Annex I of this Agreement.

1.12. Related Agreement shall mean the Technology Licensing Agreement executed by

INO and CSIST simultaneously with this Agreement and all documentation ancillary or

incidental thereto (if any).

1.13. Technology shall mean INO’s Intellectual Property related to the VOx bolometer

technology, including patents and patent applications described in Exhibit A of the

Technology licensing agreement, including but not limited to the Know-How, materials

and manufacturing process flow, necessary for the manufacturing of Devices.

1.14. Transferred Technology shall mean the intellectual property in respect of the

Technology Know-How, documentation and all those deliverables as detailed in

Annex 1 excluding the Licensed Technology as defined in the Technology Licensing

Agreement.

1.15. Transfer Activities shall mean any and all actions that need to be taken by INO in

order to grant CSIST access to the Technology, including without limitation, the transfer

of the Transferred Technology.

1.16. Interpretation

1.16.1. All annexes, schedules and exhibits referenced in and annexed to this

Agreement shall form an integral part of this Agreement and have the same

legal effect.
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Art. 2 BACKGROUND AND SCOPE

2.1. INO and CSIST acknowledge that the rights and obligations under this Agreement are

subject to the execution of the Technology Licensing Agreement.

2.2. Both Parties shall perform the Project according to the principles detailed in this

Agreement, on a reasonable business effort basis taking into account the actual status

of knowledge in the field concerned.

2.3. As further detailed in Annex I, the Project will consist of the following phases:

…………………………………..(Paragraphs TBD)

2.4 INO undertakes to use all reasonable business efforts in performing the Transfer

Activities to transfer the current status of the Technology to CSIST in accordance with

the time schedule, as detailed in Annex I.

Art. 3. OWNERSHIP OF INTELLECTUAL PROPERTY RIGHTS

3.1. All ownership of intellectual property rights in regards to the Technology transferred to

CSIST shall be in accordance with the License.

3.2. All ownership of intellectual property rights in regards to CSIST Background shall be in

accordance with the License.

3.3 All ownership of intellectual property rights in regards to Improvements and novel

intellectual property shall be in accordance with the License.

Art. 4. THIRD PARTY RIGHTS

4.1. CSIST hereby acknowledges that it has been informed by INO that the use of the

Licensed Technology requires licensing arrangements with Honeywell Intellectual

Properties, Inc., with its registered office at 960 W. Elliot Road, Suite 101, Tempe,

Arizona 85284, U.S.A. (hereinafter referred to as “Honeywell”). CSIST hereby agrees to

seek the necessary arrangements with Honeywell, provided that INO shall assist and

support CSIST during such negotiations.

4.2 In case CSIST and Honeywell fail to reach an agreement, CSIST has the right to

terminate this Agreement in accordance with Article 11. In such case, any payment

outstanding to INO under this Agreement will be waived.
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Art. 5. REPRESENTATIONS AND WARRANTIES

5.1. INO hereby warrants and represents to CSIST that:

Save as already disclosed to CSIST in writing or herein, INO has obtained all

corporate authorizations and all other applicable consents, authorizations,

waivers or exemptions required to empower it to enter into and perform its

obligations under this Agreement and transfer the Transferred Technology.

Details of part of the Transferred Technology as detailed in Annex I hereto and

are, to the best of INO’s knowledge and belief, accurate in all respects.

INO is the sole legal and beneficial owner of all the Transferred Technology and

has the right to assign and transfer to CSIST the Transferred Technology without

violating any rights of any third party and that there is currently no actual,

pending or threatened claims or suit by any such third party based on a alleged

violation of such rights by INO.

INO have obtained full right, title and interest to all Transferred Technology free

and clear of any charges, pledges, mortgages, security interests, claims and

encumbrances of any kind or character, claims, demands or encumbrances.

The Transferred Technology are valid, and are not subject to any challenge,

opposition or attack by any third party or competent authority and INO knows no

reason why any of them may be subject to any challenge, opposition or attack.

INO has not granted any prior rights or enter into any similar arrangement or do

any act or thing which would restrict or is inconsistent with the rights granted

herein to CSIST, to any third party before the Effective Date and it will not do so

in the future.

INO warrants that it is under no obligation to any person, organization or

company, which in any way prevents or restricts it from disclosing the technical

information to CSIST necessary to perform this Agreement and the Related

Agreement.

INO has not (except in normal course of business) disclosed, or agreed to

disclosed, to a person other than CSIST, any of the Transferred Technology.

INO shall use all reasonable endeavors to ensure that all Know-How, technical

information disclosed or to be disclosed to CSIST directly is or will be, to the best

of INO’s knowledge and belief, accurate.

The Know-How, and confidential information which have been developed by or

acquired by INO have been kept secret and have not been disclosed to or used

by another person except under obligations of confidentiality. INO is not aware of

and have no reason to believe that a third party is in breach of confidentiality

obligation.

6 Technology Transfer Agreement

All information contained in the recital and in the Annex to this Agreement is

valid, accurate and complete.

5.2. Both Parties warrant and represent that the execution, delivery and consummation of

this Agreement will not conflict with or result in a breach of terms, conditions or

provisions of, or constitute default under, any agreements or instruments to which

either Party is now subject. In particular, INO hereby warrants to CSIST that it is under

no obligation to any person, organisation or company which in any way prevents or

restricts it from entering into this Agreement and from transferring the Transferred

Technology in the terms hereof and in giving the promises and undertakings contained

herein, save and except the limitations in quantities of devices produced by INO as set

forth in the Cross Licensing Agreement entered into between INO and Honeywell

Intellectual Properties, Inc. and Honeywell International Inc.

5.3. During Phase (i) of the Project, the Parties will reach an agreement on the performance

of the Devices to be achieved. INO hereby warrants and represents that the agreed

upon performances shall be achieved while using the Technology for the production, at

INO facilities, of the Devices.

5.4. Except as otherwise set forth in this Agreement and in the License, neither Party

makes warranties of any kind, including but not limited to implied warranties of

merchantability or fitness for any particular purpose with respect to Confidential

Information, the Technology.

Art. 6. LIABILITY

6.1. Neither Party shall be liable for any indirect, incidental or consequential damages

arising out of the performance of this Agreement, even if the other Party has been

advised of the possibility of such damages. Such excluded damages shall include but

shall not be limited to cost of removal and reinstallation of goods, loss of goodwill, loss

of profits, loss of use or loss of data, interruption of business or other economic loss.

Art. 7 FINANCIAL CONSIDERATIONS

7.1. This Agreement is executed in consideration of the payment by CSIST to INO of the

following amounts, distributed according to the phases of the Project detailed in Annex

of this Agreement.

(Paragraphs TBD)

7.2. Payment schedule for the amounts referred to in Article 7.1 is as follows:

(Paragraphs TBD)

7.3 The Parties agree to negotiate in good faith any reasonable compensation to INO for

work that is not initially planned nor budgeted.
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7.4 All payments shall be made by CSIST to INO (conditions TBD) in American dollars

(USD) by electronic bank transfer and shall include any and all applicable taxes. INO’s

bank account is as follows:

Pay by SWIFT MT100/103 TO CIBC TORONTO –CIBCCATT

Account with Institution: //CC001000005

Canadian Imperial Bank of Commerce

91 Rene-Levesque Blvd East

Quebec (Quebec) CANADA

G1R 2A9

Beneficiary Account: 02-03416

Name of Beneficiary: INO

Art. 8 CONFIDENTIALITY

8.1. Acceptance and use of Confidential Information by CSIST and INO shall be subject to

the following:

8.1.1. The receiving party shall treat any Confidential Information received from

the disclosing party as strictly confidential and shall use no less than the

same degree of care it uses to protect its own confidential information and in

any event, a reasonable degree of care to avoid dissemination or disclosure

of any Confidential Information to a third party.

8.1.2. Confidential Information shall only be disclosed by the receiving party to its

employees who have a reasonable need to know the Confidential

Information for the performance of this Agreement and who shall be bound

by confidentiality obligations at least as stringent as the ones provided for in

this Article.

8.1.3. The receiving party agrees to return all such Confidential Information to the

disclosing party upon request or upon termination or expiration of this

Agreement.

8.2. Information shall not be deemed Confidential Information, and the receiving party shall

have no obligation with respect to any information, which the receiving party can prove:

8.2.1. Is already in the public domain or becomes available to the public through no

breach of this clause by the receiving party; or

8.2.2. Was in the receiving party’s possession prior to the receipt from the disclosing

party; or

8.2.3. Is received by the receiving party from a third party free to disclose such

information to the receiving party; or

8.2.4. Is subsequently independently developed by receiving party; or

8.2.5. Is required to be disclosed by the receiving party pursuant to any order or

requirement of a court, administrative agency, or any other governmental
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agency, provided that the receiving party shall give the disclosing party

prompt written notice of such order or requirement and in order to allow the

disclosing party to contest or seek an appropriate protective order.

8.3. The confidentiality obligations with respect to any Confidential Information shall remain

in force after the date of termination or expiration of this Agreement.

Art. 9 TERM, EXPIRATION AND TERMINATION

9.1. This Agreement shall enter into force at the Effective Date.

9.2. This Agreement shall continue in effect until, and shall expire when, the Project is

completed.

9.3. Either Party shall have the right to terminate this Agreement for any substantial breach

of any of the Articles of this Agreement by the other Party, according to the following

paragraphs:

9.3.1. Termination by INO

INO may terminate this Agreement by written notice to take effect

immediately upon receipt thereof by CSIST if:

i. CSIST voluntarily and without the prior authorization of INO, assigns or

purports to assign this Agreement or a Related Agreement or any of

the rights under this Agreement or permits a third party to take

possession of INO's Confidential Information to a third party other than

an Affiliate;

ii. CSIST commits or permits a breach of any of its covenants or

obligations under this Agreement or a Related Agreement and CSIST

has failed to remedy the said breach within thirty (30) days after being

required in writing to do so by INO; or

iii. CSIST becomes bankrupt or insolvent, or has a receiving order made

against it, or makes an assignment for the benefit of creditors, or an

order is made or a resolution is passed for the winding up of CSIST, or

CSIST takes the benefit of any statute for the time being in force

relating to bankrupt or insolvent debtors.

Failure on the part of INO to notify CSIST of a breach of this Agreement, or to

terminate this Agreement because of such breach, shall not constitute a

condonation of the breach or a waiver of the right of INO to terminate this

Agreement in accordance with the provisions herein contained.
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9.3.2. Termination by Mutual Agreement

This Agreement may be terminated by written mutual agreement of the

Parties.

9.3.3. Termination by CSIST

CSIST may terminate this Agreement by written notice to INO if:

i. INO commits or permits a breach of any of its covenants or obligations

under this Agreement or a Related Agreement and INO has failed to

remedy the said breach within thirty (30) days after being required in

writing to do so by CSIST; or

ii. INO becomes bankrupt or insolvent, or has a receiving order made

against it, or makes an assignment for the benefit of creditors, or an

order is made or a resolution is passed for the winding up of INO, or

INO takes the benefit of any statute for the time being in force relating

to bankrupt or insolvent debtors.

Failure on the part of CSIST to notify INO of a breach of this Agreement, or to

terminate this Agreement because of such breach, shall not constitute a

condonation of the breach or a waiver of the right of CSIST to terminate this

Agreement in accordance with the provisions herein contained.

9.4. Effect of Termination

Upon termination of this Agreement, CSIST shall immediately cease the exploitation of

the License without prejudice to any rights already accrued prior to termination, unless

termination occurs because of the default of INO under this Agreement or any Related

Agreement.

9.5. Survival

Confidentiality provisions contained in Article 9 of this Agreement shall survive the

termination of this Agreement.

Art. 10 GENERAL

10.1. Binding Effect

This Agreement shall be binding upon and enure to the benefit of the Parties hereto and

their respective legal successors and assignees.

10.2. Heading

The headings in this Agreement are inserted for convenience only and shall not affect

any construction or interpretation of this Agreement.
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10.3. Notices

Where in the Agreement any notice, request, direction or other communications is

required to be given or made by either Party, it shall be in writing and effective if sent

by registered mail, by confirmed facsimile, or delivered in person, postage prepaid or

charge prepaid, as the case may be, and addressed,

in the case of CSIST to: in the case of INO to:

Contracts Review

INO

2740, Einstein Street

Québec, Quebec

Canada G1P 4S4

Tel: 418-657-7006

Fax: 418-657-7009

Email: sales.contracts@ino.ca

or to such address as either Party may in the future designate by notice to the other;

and any notice, request, direction or other communications shall be deemed to have

been given if by registered mail, when the postal receipt is acknowledged by the other

Party; by courier when the delivery receipt is acknowledged by the other Party, or by

delivery.

10.4. Severance

If any provision, or part of any provision of this Agreement, or the exhibits hereto, is

held to be invalid, illegal or unenforceable, that provision or part will to that extent be

deemed omitted and the remainder of this Agreement will remain in full force and

effect. Such remaining provisions will be integrated and interpreted in such a way to

give maximum enforceability and validity under applicable law. In place of any such

invalid provision or part thereof, the Parties undertake to agree on a similar but valid

provision the effect of which is as close as possible to that of the invalid, illegal or

unenforceable provision or part thereof.

10.5. Governing Law and Dispute Resolution

This Agreement shall be construed and interpreted in accordance with the laws of the

Province of Quebec, Canada. In case of any dispute, the Parties agree to search for

an amicable solution in good faith first. In case no amicable solution can be found

within two (2) months after the dispute arose, the Parties agree that any controversy or

claim arising out of or relating to this Agreement, or any breach hereof, shall be

submitted to arbitration before the British Columbia International Commercial

Arbitration Centre (BCICAC) in Vancouver, B.C., Canada, pursuant to its Rules and is

final and fully binding on the Parties.

10.6. Entire Agreements

This Agreement and the Related Agreements constitute the entire contract between the

Parties with respect to their subject matter and revoke any previous oral or written

agreement, representations, communication or understanding between the Parties with
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respect to said subject matter. This Agreement and the Related Agreements may only

be amended in writing, signed by both Parties, which expressly states the intention to

amend this Agreement and/or the Related Agreements.

In case of any contradiction between the present Agreement and the Related

Agreement, the following order of precedence shall apply:

1. The Technology licensing agreement;

2. The present Agreement.

10.7. Waiver

To the extent permitted by the applicable law, the failure or delay by any of the Parties

to assert rights arising from any breach of this Agreement or an acceptance of

payments shall not be deemed to be a waiver of rights or operate so as to bar the

exercise or enforcement therof. No waiver or toleration implied any continuing or future

waivers of rights.

10.8. Assignment

Except as expressly provided in this section, no Party may assign, transfer or set over

this Agreement or any part thereof or any rights therein or thereto without the consent

in writing of the other Party first had and obtained, which consent may be arbitrarily

withheld by the other Party in its sole discretion. It is agreed by the Parties that the

expression « assign, transfer or set over » doesn’t include any hypothecation, pledge,

conveyance in trust or in security of this Agreement or any part thereof or any rights

therein or thereto.

The foregoing provisions of this section shall not operate to prevent the consolidation,

amalgamation or merger of any one of the Parties with any other body corporate or the

transfer by any one of the Parties of its undertaking and assets as a whole or

substantially as a whole to another body corporate lawfully entitled to acquire and

operate the same, provided that the resulting body corporate shall, as a part of such

consolidation, amalgamation, merger or transfer and in consideration thereof, enter into

and execute an agreement supplemental hereto in favour of the other Party. Under

such supplemental agreement such resulting body corporate shall covenant and

undertake to perform and observe each and every covenant, undertaking, obligation

and condition herein stipulated on the part of such Party to be performed and observed

as fully and completely as if it had itself executed this Agreement as a Party hereto.

Provided further, that such consolidation, amalgamation, merger or transfer shall be

made upon such terms and subject to such conditions and at such times and otherwise

in such a manner as not being prejudicial to the interests of the other Party hereunder,

It is understood, however, that such consolidation, amalgamation, merger or transfer

shall be deemed to be prejudicial to the interest of the other Party if it is made with or to

a competitor of that other Party.

Notwithstanding the foregoing provisions of this section, a Party shall have the right to

assign its rights hereunder if such assignment is made to an Affiliate, provided that

such Affiliate shall, as a part of such assignment and in consideration thereof, enter into

and execute an agreement supplemental hereto in favour of the other Party whereby

such Affiliate shall covenant and undertake to perform and observe each and every

covenant, undertaking, obligation and condition herein stipulated of the part of the
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transferor party to be performed and observed, as fully and completely as if it had itself

executed this Agreement as a Party hereto.

10.9. Force Majeure

Neither Party shall be liable for failing to perform its obligations under this Agreement

during any period in which that Party cannot perform due to circumstances beyond its

control but shall nevertheless use its best endeavours to resume full performance

thereof, provided that the party so delayed immediately notifies the other party of the

delay. If such lack of performance is continuous for six (6) months or more, the other

Party may terminate this Agreement on thirty (30) days written notice.

10.10. Disclaimer of agency

Neither Party is the legal representative or agent of the other, nor shall either Party

have the right or authority to assume, create, or incur any liability or any obligation or

any kind, expressed or implied, against, or in the name of or on behalf of the other

Party.

10.11. Legal Relationship

This Agreement shall not be construed as creating a partnership, joint venture, agency,

or as granting a franchise under any governing laws. Furthermore, each Party to this

Agreement expressly acknowledges and agrees that it is not the agent or legal

representative of the other and has no authority to create any obligation or incur any

expense on behalf of the other.

IN WITNESS WHEREOF the Parties have executed this Agreement at the date set forth

as attested by the signatures of their officers duly authorized for such purposes.

Signed at ……………………, this …….. day of (TBD) 2010.

CSIST

Per:

Witness
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Signed at ……………………, this …….. day of (TBD) 2010.

INO

Per:

Witness
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INO’s Equipment list - microfabrication

_ 1-Karl Suss MA6 mask aligner, up to 150 mm substrates, up to 7" masks (new 350k$)

_ 2*-Canon FPA 2500i3 stepper, 150 mm substrates, 0.45 micron resolution (used 400k$ 2009,  2001 vintage)

_ 3-VEECO CVC reactive sputtering system, dc or rf, 6" substrates only (with T-controled chuck, partialpressure gas measurement and back sputter capacity) (750k$ new 2000)

_ 4-Plasma-Therm 790 Series PECVD, up to 8“ (He, SiH4, NH3, N2O) (300k$ new)

_ 5-Plasma-Therm 790 Series RIEs, up to 8“ (CF4, CHF3, O2) (300k$ new)

_ 6*-Disco HI-TEC DAD320 dicing saw

_ 7-Custom designed sputtering systems (3" targets, 6" targets) (Cr, Ni, Au, Al, AlSiCu)

_ 8*-Anatech SP600 plasma asher (40k$ used, 80k$ new)

_ 9-Brewer Science CEE 100CB spinners and developers (50- 80k$ new 2005)

_ 10-Brewer Science CEE 1100CB HMDS vapour priming system (50k$ new 2005)

_ 11-Brewer Science CEE 2000 hot plates (50k$ new 2005)

_ 12*-VWR S1602 convection ovens (2-3k$ used, <2000 vintage)

_ 13*-YES 450PB6-2P vacuum oven

_ 14-Wet benches with T-controled baths (about 5k$ per linear meter)

_ 15-(4)-inch wafer, custom 12L plating baths (Au, SnPb, In, Ni)
Equipment number followed by a * sign are suitable for mass production. Other equipments need to be replaced by similar

equipment with cassette-to-cassette handling capability or fully automated equipmen
INO’s Equipment list – assembly and packaging

_ 16-F&K Model 5632 semi-automatic deep access wedge and ribbon wire bonder

_ 17-Wire bond F&K, ball bonder, pull test, shear test

_ 18-Finetech Flip-Chip Bonder Fine placer-145 Pico (±5 μm) (80k$ new 2005)

_ 19-INO built Vacuum packaging chamber

_ 20*-SST vacuum packaging chamber (400k$ new 2009)
INO’s Equipment list - metrology

21*-JEOL JMS-5800 imaging SEM (now Hitachi S-3400N with XDS, 200k$ new)

22*-Olympus MX-61A Wafer Inspection Station (120k$ new 2008)

23*-Rudolph Ellipsometer Auto EL 109 (5k$ used in 2006, 2000 vintage)

24-Inspection microscopes (60k$ new)

25*-Tencor FLX-2320 thin film stress measurement system

26*-Interferometric microscope LEXT (80k$ used, 120k$ new)

27*-Filmetrix thickness homogeneity thin film measurement system (40k$ new)

28-INO built 4 point probe, resistivity (10k$)

29-INO built 4 point probe, TCR (with T-controled chuck and acquisition system) (15k$)

30-Testforce REL-4800 probing station, up to 8 inch (80k$ new 2005)

31-Suss Microtec PM-8 probing station, up to 8 inch (85k$ new 2007)

32-Santa Barbara Infrared RTB-3000 test bench, 3-5 and 8-12 μm + IRWindows 2001

+Lumitron SVS-2000 Mk2 sensor visualization system, 14 channel mainframe

(equivalent now 400k$ new)

33-4’’ Black bodies (15-25k$ new), lock–in amplifiers (6-10k$ new), low noise

current/voltage sources (6-10k$ new), etc.

技轉時程規劃表
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