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複合式物理氣相沉積系統
Hybrid Physical Vapor Deposition (PVD) System

複合材料鍍製利器
The innovative driver for composite coating materials

濺鍍系統可在較低的溫度下製備高硬度及高堆積密度化合物薄膜，如氧化物、氮化物、硼化物、碳化物等；

電子槍系統則能鍍製高沉積速率及高光學品質的金屬膜如金、銀、鋁等。儀科中心開發複合式濺鍍及電子槍鍍

膜系統，此系統整合兩種鍍膜系統，可交錯鍍製金屬及化合物多層膜，提高鍍製效率。

The sputtering system can produce high-hardness and high-density compound films such as oxides, 

nitrides, borides, and carbides at lower temperatures, while the e-gun system can produce metal films with 

high deposition rates and high optical quality such as gold, silver, and aluminum. TIRI has developed a 

hybrid sputtering and e-gun evaporation system that integrates two methods for alternatively coating metal 

and compound multilayers to improve efficiency.

重要規格 System specifications

● 數位化的電控系統，自動化方式完成多層膜製鍍。

Fully digital electronic control system with automatic multilayer 

coating
● 高真空系統，底壓 < 1E-6 Torr

High vacuum system, base pressure < 1E-6 Torr
● 即時膜厚監控系統，監控頻率為每 1/10 秒可量測一次、鍍膜速率分

辨率為 ±0.037 Å/S。

Real-time thin-film thickness monitoring system with thickness and 

rate resolution is ±0.037 Å/S at 0.10 s measurement interval.

Based on the development project of opto-mechanical system for FORMOSAT-5 satellite, TIRI has 

established the technologies of design, manufacturing, assembly, tuning and measurement for high-

precision opto-mechanical system of telescope. The opto-mechanical system of reflective telescope is 

designed with Ritchey-Chretien optical system architecture. The lenses and structures of the high-precision 

opto-mechanical system are fabricated with the materials of extremely low thermal expansion, such as 

Zerodur, Fused Silica, CFRP and Invar. The system can be applied to the image acquisition for airborne-

based and satellite-based optical remote sensing system.

重要規格 System specifications

● 通光口徑 Clear aperture: 132 mm
● 瞬時視場角 IFOV: 9.0 µrad 
● 視角 FOV: ±1.87°
● 光譜範圍 Spectral range: 450-900 nm
● 有效焦長 Effective focal length: 500 mm
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6 吋叢集式 ALD 暨臨場 XPS 檢測分析平台
6-inch Clustered ALD and in-situ XPS Testing and Analysis Platform

國內首創 ALD 製程與量測分析同步設備
Taiwan's pioneering simultaneous ALD process and measurement analysis equipment

儀科中心累積多年 ALD 相關設備及製程開發經

驗與技術，建置叢集式 ALD 暨臨場 XPS 檢測分析平

台，以叢集式技術整合製程與分析設備，避免樣品在

傳遞過程中受大氣汙染，以及減少需額外製作保護

層所增加的製程複雜度和成本。本平台可提供目前國

內唯一 in-situ 製程分析服務，可應用於 FinFET/GAA 

製程，並已與台積電和陽明交通大學等單位進行製程

與分析打樣測試，未來將擴充 PEALE 等製程模組，

進一步強化研發及服務能量。

TIRI has accumulated many years of experience and technology in ALD equipment and process 

development to build a clustered ALD and in-situ XPS analysis platform. It integrates analysis functions into 

the process, avoiding atmospheric contamination of samples during transfer, and reducing the process 

complexity and cost for additional protective layers. The platform provides the only in-situ process analysis 

service in Taiwan for FinFET/GAA processes and has been used for process and analysis sample testing 

with institutions such as tsmc and National Yang Ming Chiao Tung University. The system will be expanded 

with process modules such as PEALE to further enhance R&D and service capabilities.

重要規格 System specifications

● Oxide ALD 系統一套， 可提供 Al2O3、HfO2、ZrO2、Y2O3 製程。

Oxide ALD system, available for the processes of Al2O3, HfO2, ZrO2, and Y2O3

● Nitride ALD 系統一套，可提供 AlN、TiN 製程。

Nitride ALD system, available for the processes of AlN and TiN
● RTP 系統一套，可提供製程 800 ℃真空退火以及合成氣體 (FGA) 退火。

RTP system, available for 800 °C vacuum annealing or forming gas annealing (FGA) process.
● in-situ XPS 分析儀一套，可提供製程臨場檢測。

In-situ XPS analyzer, available for in-situ process analysis

智慧化鏡片膠合對心系統
Intelligent Lens Glue and Alignment System

提升臺灣精密光學元件製造產業競爭力
Enhancing the competitiveness of Taiwan's precise optical manufacturing industry

儀科中心自研自製用於生產半導體設備中的關鍵零組件之智慧化自動推給對心系統，由雷射整形模組產生

對心用光源，膠合鏡片放置於旋轉對心系統上，光源經過透鏡量測其偏心量，依據偏心量推給鏡片，使膠合鏡

片的相對偏心量逐步減少，直至 10 角秒以下。此系統能夠取代傳統人力的膠合對心製程，能提升對心精度、

加快生產速度並提高生產良率。
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為有效擴散技術貢獻於社會，儀科中心致力針對社會民生需求，投入醫療、智慧節能、智慧農業與災害防

救應用等提供多樣化的儀器系統創新開發。

To effectively diffuse technology and contribute to society, TIRI is committed to providing diversified 

instruments innovation and development for the needs of people's livelihoods, including medical treatment, 

intelligent energy conservation, intelligent agriculture, disaster prevention and rescue applications.

智能化能源管理暨分析系統
Intelligent Energy Management and Analysis System

有效掌握廠房溫溼度即時現況，實現智慧調控工廠
Real-time temperature and humidity control implementing the intelligent factory

儀科中心與輝瑞大藥廠合作，進行全方位之能源監

測、分析、管理及最佳化節能控制。系統除可支援各式

感測器及電錶外，更提供分析模型及智慧演算法，藉由

操作設定點之即時優化調整、動態效率預測管理及生產

效能分析，可大幅提升主要能耗設備之運維效率，提高

節能成效，達成用能設備「自主優化」運轉，讓能源使

用效率提升 3% － 15% 實現環境品質、舒適及節能三贏

之能源管理目標。

TIRI cooperates with Pfizer Inc. to conduct all-around 

analysis, management, and optimization of energy conservation control. It provides built-in analysis models 

and intelligent algorithms for various parameters of sensors and meters. Through real-time optimization 

◤深化社會影響力
    Deepening Social Influence

TIRI has independently developed an intelligent automatic push-

to-alignment system for the production of key components in 

semiconductor devices, in which the laser shaping module generates 

the light source for centering, the glued lens is placed on the 

rotating alignment system, the light source passes through the lens 

to measure its eccentricity and is pushed onto the lens according to 

the eccentricity, making the relative eccentricity of the glued lenses 

gradually drop to less than 10 arc seconds. This system replaces the 

traditional manual gluing and aligning process, improves centering 

accuracy, speeds up production, and enhances the yield.

重要規格 System specifications

● 設備對心解析度 Device centering resolution ≦ 1 arcsec
● 自動對心後膠合鏡片偏心量 Eccentricity of the glued lens after auto-

centering ≦ 10 arcsec
● 自動對心推給次數 Automatic alignment counts ≦ 3 times
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and adjustment of set points, dynamic operation efficiency prediction, and production efficiency analysis, 

the operations and maintenance of the major energy-consuming equipment can be greatly improved, and 

the energy-saving effect can be enhanced. The goal of "independent optimization" operation of energy-

consuming equipment can be achieved, which can increase energy efficiency by 3%-15%.

重要規格 System specifications

● 透過資料探勘、K-means 分群方法與 Gap statistic 方法，對冰水主機資料進行預處理。

Data mining, K-means clustering method, and Gap statistic method can be adopted to pre-process the 

chiller system data.
● 利用分群結果結合機器學習模型，有效提升模型之預測精準度，增加能源基線的可靠性。

The clustering results are combined with the machine learning model to effectively improve its prediction 

accuracy and increase the reliability of the energy baseline.

動物腦波螢光積分模組
Bio-signal Integrating Fluorescence Signal Module

協助學研團隊探究腦科學
Assisting academic research teams to explore brain science

儀科中心協助台大物理團隊開發設計前端高速、微電流量測放大電路模組，

以雷射陣列激發螢光訊號，進行每秒 500 個 200 um3 立方體的掃描，應用於果

蠅腦或動物神經訊號的成像。

TIRI supports the physics department from National Taiwan University in the development and design 

of a cutting-edge high-speed, micro-current measurement amplifier module that uses laser arrays to 

excite fluorescent signals at 500 scans per second of 200 um3 cubes, which is applied to the imaging of 

Drosophila brains or neural signals in animals.

重要規格 System specifications

● 32 通道，每一通道 240 MHz 取樣頻率  32 channels, 240 MHz sampling frequency per channel
● 電流轉電壓轉換放大倍率 Current-to-voltage amplification: 15,000 V/A
● 最小量測電流 Minimum measured current: 0.2 uA

免萃取式農藥殘留快速偵測系統
Extraction-free Rapid Detection System for Pesticide Residue

邁向精準健康之新世代農業
Developing a new agriculture generation regarding precise health

本系統由儀科中心、國立臺灣大學及國立清華大學團隊共同合作開發，以螢光成像技術為基礎，透過蒐集

大量農藥光譜資訊的大數據資料庫比對，無需專業人員繁瑣萃取步驟，即可同時大面積範圍分析多個樣本，30 

秒內偵測農藥超標之農產品，對食安作出的具體貢獻。

The system is developed by TIRI and the team from National Taiwan University and National Tsing Hua 

University. The system is based on fluorescence imaging and the big data database of pesticide spectral 

information to detect agricultural products with excessive pesticides in 30 seconds, avoiding tedious 

extraction steps by professionals and contributing to food safety.
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模組化遠距健康照護系統－智慧藥箱
Modular Remote Health Care System - Smart Medicine Kit

輕鬆管理用藥的專屬智能小管家
Exclusive and smart butler for easy medication management

儀科中心與花蓮慈濟醫院共同合作開發智慧藥箱，以整合醫院資源

為出發點，結合權限管制及物聯網 (IoT) 技術讓醫護人員分級使用病人

的病歷與醫療資料，並友善地提醒病患用藥時間，可遠端即時確認用藥

情況。此系統採取模組化概念，可依病患用藥量與人數靈活組裝，模組

化藥盒可由合作醫院以物流配送至病患家中，造福偏鄉慢性病患者免於

舟車勞頓之苦，改善偏鄉的醫療環境。

TIRI and Hualien Tzu Chi Hospital jointly developed a smart medicine kit that integrates hospital 

resources, combines access control and Internet of Things (IoT) technology to provide medical workers 

with hierarchical access to patient records and medical data and a friendly reminder to patients about 

the medication timing. The kit also supports the remote confirmation of medication in real-time. Modular 

medicine boxes are equipped according to the amount of medication and the number of patients and 

delivered by the partner hospitals to the patients' homes, thus benefiting rural patients with chronic diseases 

by avoiding long travel and improving the medical environment in the rural areas.

重要規格 System specifications

● 藥格空間 Medicine grid space: 1,000 × 8,000 × 100 mm (W × L × H)
● 權限管制：無線 (RFID) 登錄 100 枚以上；健保卡 100 枚以上。

   Permission control: 100 or more wireless (RFID) logins ; 100 or more health insurance cards
● 通報機制：每 30 分鐘提醒一次，共提醒 8 次 (4 小時 )。

   Notification mechanism: 8 reminders every 30 minutes (4 hours)
● 軟體功能：吃藥時間設定、提醒設定、Line 推撥設定。

   Software functions: medication time setting, reminder setting, and LINE push setting
● 硬體效能：Linux、螢幕尺寸 10 吋、記憶容量 128 GB。

   Hardware performance: Linux, Hardware performance: Linux, 10-inch screen size and 128 GB. memory 

capacity

重要規格 System specifications

● UV 波段光源激發光輸出及光源控制器

Light output stimulated by UV-band light source
● 轉盤式濾波鏡組 Turntable filter:  700-850 nm 
● 二級冷卻系統偵測農藥微弱螢光反應

A secondary cooling system detects weak fluorescent 

responses to pesticides.
● 能檢測於葉菜類中有殘留超標之農藥種類

Pesticide residues detected in leafy vegetables: Cyhalothrin, 

Cypermethrin, Deltamethrin, Chlorpyrifos, and Acetamiprid
● 以光學影像方式偵測，樣本不需破壞萃取。

Detection by optical imaging with no destructive extraction of samples
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◤推動前瞻基礎建設－「前瞻半導體製程臨場檢測設備研發」計畫
Striving for Forward-Looking Infrastructure Development Program — “Advanced 
Research Instrumentation Development Service Platform” Project

儀科中心以累積多年的光電儀器研製以及光機系統整合經驗，參與第一期 (106 － 107) 與第二期 (108 －

109) 前瞻基礎建設計畫中的「自研自製高階儀器設備與服務平台」整合型計畫，主要建立國內半導體製程設

備自製能力；110 年參與前瞻第三期 (110 － 111) 「建置半導體臨場檢測設備計畫」以及「下世代半導體技術

開發與人才培育」，首創 in-situ 製程量測，可在製程階段提供臨場量檢測數據，協助國內半導體設備產業進入

檢測設備自主開發，以及支援國內擴大半導體二維材料製程與設備跨領域半導體人才培育，吸引更多基礎科學

物理、化學、數學領域人才加入半導體產業培育計畫，使國內廠商能佈局半導體檢測設備產業，落實整合國內

半導體設備上中下游之技術，並將國內半導體設備能力再升級。

110 年主要成果如下：

● 建置拉曼光譜機邊量測模組與即時監控模組切換設計，除了可搭配大面積 CVD 製程即時分析外，亦可切換機

邊檢測藉以提高支援二維材料檢測之機動性。

● 	完成 EUV 材料組件缺陷分析技術與設備發展及整合各項檢測模組光路、進行檢測動作機構設計與腔體設計初

步規劃，目標為建置可進行 EUV 光阻、光罩與反射率的多功能檢測平台。

● 	開發大尺寸半導體二維材料製程系統，此系統可使用固態或氣態前驅物，同時透過模擬流場設計最佳化腔體，

以達成大面積二維材料均勻成長；並指導清大、陽明交大及長庚大學等研究生一同參與系統開發，培育前瞻

半導體設備高階人才。

With accumulated abundant experiences in the R&D and integration of opto-electro-mechanical systems, 
TIRI has participated in the integrated project of the “Advanced Research Instrumentation Development 
Service Platform” in Phase 1 (2017-2018) and Phase 2 (2019-2020) of “Forward-Looking Infrastructure 
Development Program”, which focuses on developing Taiwan's independent production capability 
for semiconductor process equipment. In 2021, TIRI continues the projects of “development of in-situ 
inspection semiconductor equipment” and “next generation of semiconductor technology development 
and talent cultivation” in Phase 3 of the Program (2021-2022), initiating an in-situ measurement and 
providing data during the process stage. TIRI also assists in the self-development of inspection equipment 
in domestic semiconductor industry and supports the expansion of interdisciplinary talent cultivation for 
semiconductor 2D material processes and equipment in Taiwan. Therefore, more talents in the fields of 
basic science physics, chemistry, and mathematics can be attracted to join the incubation plan for the 
semiconductor industry, enabling domestic manufacturers to better plan the semiconductor inspection 
equipment industry. Thus, the domestic capabilities can be upgraded through the integration of upstream, 
midstream and downstream technologies.

The main achievements in 2021 are as follows:
● Designing a switching system for the Raman spectrometer side measurement module and the real-

time monitoring module, which allows for real-time analysis of large-area CVD processes and switching 
between machine-side detection to increase the mobility for supporting 2D material detection. 

● 	Completing the development of technology and equipment for the analysis of defects in EUV material 
components, integrating the optical path of each detection module, and carrying out the design of the 
detection mechanism and the preliminary planning of the cavity design, with the goal of building a multi-
functional EUV detection platform for defects on photoresist, mask, and reflectance. 

● Developing a 2D semiconductor material processing system for large wafer size, which can use solid or 
gaseous precursors, optimized the cavity by simulating the flow field design to achieve uniform growth 
of 2D materials on large wafer size. Supervising graduate students from National Tsing Hua University, 
National Yang Ming Chiao Tung University, and Chang Gung University to participate in the development 
of the system to cultivate advanced talent in cutting-edge semiconductor equipment.
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左圖：EUV 微影元件檢測平台系統設計與建置；右圖：建置學研用研究型半導體二維材料製程系統。

Left: Design and establishment of the EUV detection platform for photolithography components

Right: Establishment of a 2D semiconductor material processing system for academic research

◤推動創價醫材加速器平台計畫
Boosting Medical Device Accelerator for Value Creation Project

儀科中心運用自身生醫科技核心實驗室研發能量與檢測驗證能力，提供研發團隊醫療器材開發輔導與檢測

驗證一站式服務。藉由創價醫材加速器平台，加速研發團隊研究成果之轉譯與加值，並橫向連結北、中、南三

大科學園區與工業局，加速新創及協助既有生醫廠商升級茁壯，提升生醫產業國際競爭力。

110 年主要成果如下：

● 本平台輔導 2 新創公司產品取得歐盟 CE 上市許可，包括鈦隼生物科技 (股) 公司之「腦部手術導航系統」，

為國內首創之自動化腦部手術導航系統；以及台灣醫學影像 (股) 公司之「胸腔 X 光輔助偵測系統」，以 AI 

系統用於新冠肺炎輔助偵測，協助國內醫療第一線人員抗疫，並促成該公司獲得歐盟首筆訂單。此外，促成 

2 團隊成立新創公司、協助 2 新創公司通過人體試驗倫理委員會審查，加速研發成果進入臨床驗證。

● 因應全球 COVID-19 疫情肆虐，本平台積極輔導廠商投入防疫行列，善用科技幫助臺灣抗疫與防疫，其中輔

導矽基分子電測科技 (股) 公司開發出世界首創的「新冠病毒快速檢測晶片」，協助產品安規驗證，於 2021 

年底取得衛福部食藥署緊急使用授權 (TFDA EUA)。
● 發揮本平台鏈結產學技術加值服務能量，輔導世延生醫 (股) 公司與長庚大學、長庚醫院、奇美醫院等合作開

發「口腔癌快篩診斷試劑產品」，並榮獲國研院「110 年度研發服務平台亮點成果獎」佳作，促成世延生醫

總公司進駐竹科；另亦輔導世延生醫 (股) 公司與成功大學、成大醫院等合作開發「結合電刺激與紅外線之慢

性傷口治療儀」，分公司進駐中科，達成跨園區及產學研醫緊密合作。

● 配合政府新南向政策鏈結東南亞國家，延續與泰國國家發展局 (NSTDA) 下 BIOTEC-IBST 實驗室合作，進行

「肺癌檢測技術開發」計畫，並擴大合作面向至 COVID-19 快篩臨床應用，深化國際夥伴合作關係。並順利

完成新加坡國立大學 (NUS) 研發團隊所開發之客製化 3D 列印骨板安全與功效性驗證，展現本平台於東南亞

服務之量能與名聲，有助於打入國際醫材測試驗證供應鏈。

Given its own R&D advantages of biomedical core facilities, as well as testing and verification capabilities, 

TIRI provides a one-stop service for medical device R&D teams from prototype counseling to product 

testing and verification. Based on the medical device accelerator platform, TIRI assists the medical device 

R&D teams to accelerate the commercialization of their R&D results. It also horizontally connects Taiwan’s 

three Science Parks with the Industrial Development Bureau, MOEA to speed up innovations, assists in the 

upgrade and growth of existing biomedical manufacturers, and enhances the international competitiveness 

of the biomedical industry.
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The main achievements in 2021 

are as follows:
● Coaching two start-up companies 

to obtain CE marking for their 

products, including the first 

autonomous neurosurgical 

navigation robot in Taiwan, 

“ N a oTr a c ”  o f  B r a i n  N a v i 

Biotechnology Co., Ltd., and the 

“Chest X-ray Aided Detection 

System” of Taiwan Medical 

Imaging Co., Ltd., which is an AI 

system to help Taiwan's frontline 

healthcare professionals triage 

COVID-19 suspected cases 

safely and rapidly. The platform 

has helped the company to 

obtain the first EU order. In 

addition, the platform faciliates the establishment of innovative companies by two teams and assists the 

two companies to pass the review of the Institutional Review Board, speeding up the clinical validation of 

R&D results. 
● In response to the global COVID-19 pandemic, TIRI actively encourages manufacturers to help fight and 

prevent the pandemic in Taiwan with technology, including supporting the development of the world's 

first “COVID-19 rapid test chip” by Silicon-Based Molecular Sensoring Technology Co. Ltd. and assisting 

in the safety verification of the product. The product has received Emergency Use Authorization (EUA) 

from Taiwan Food and Drug Administration (TFDA) at the end of 2021. 
● TIRI provides value-added services by linking academia-industry technologies for example; promoting 

S&T Biomed Co., Ltd., Chang Gung University, Chang Gung Memorial Hospital, and Chi Mei Medical 

Center to collaborate in the development of “Human OCBM-1 (Oral Cancer Salivary Biomarker) 

ELISA Kit”, and being awarded with the Honorable Mention of 2021 NARLabs R&D Service Platform 

Achievement Award. In addition, TIRI facilitates S&T Biomed Co., Ltd. to set up the headquarters in 

the Hsinchu Science Park, and also assists S&T Biomed Co., Ltd. to work with Chang Gung University 

and National Cheng Kung University Hospital to develop a “chronic wound therapy device combining 

electrical stimulation and infrared light”. The branch company of S&T Biomed Co., Ltd. has entered the 

Central Taiwan Science Park, achieving cross-park and close cooperation among industry, academia, 

research, and medicine. 
● In line with the government's New Southbound Policy to strengthen relationships with Southeast Asian 

countries, the platform continues to collaborate with the BIOTEC-IBST laboratory of the National Science 

and Technology Development Agency (NSTDA) in Thailand on the project of “Technology Development 

for Lung Cancer Detection” and extends the cooperation to clinical applications of COVID-19 rapid 

testing, deepening the international partnership. In addition, the platform completes the safety and 

performance testing of the customized 3D printing bone plate developed by a team from the National 

University of Singapore, demonstrating its capability and reputation for services in Southeast Asia and 

contributing to the entry into the international testing and verification supply chain of medical devices.

儀科中心輔導長庚大學余兆松教授團隊開發「口腔癌檢測方法與免疫檢測試

劑」，並成功技轉予世延生醫 (股)公司，榮獲國研院「 110 年度研發服務平

台亮點成果獎」佳作。

TIRI counsels Professor Jau-Song Yu’s team at Chang Gung University to 

develop the oral cancer detection method and immune detection reagent. 

Both the method and reagent have completed the technology transfer to 

S&T Biomed Co., Ltd. and have been awarded with Honorable Mention of  

2021 NARLabs R&D Service Platform Achievement Award.
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◤推動發展智慧製造及半導體先進製程資安實測場域 專案計畫
Pressing ahead for IoT Information Security Development Project for Intelligent 
Manufacturing and Semiconductor Processing Testing Field Project

本計畫由儀科中心協同國家高速網路與計算中心及台灣半導體研究中心共同執行，結合具智慧製造 / 半導

體與資訊安全專長之學研團隊跨領域合作，將所發展之先進製造技術融合資安技術落實於物聯網應用場域。透

過產業資安標準落實、資安驗證場域建置、攻防演練等，整合學研資源強化智慧製造及半導體製程場域之資安

防護能力，健全國內物聯網安全供應鏈，提升智慧製造、半導體、工業控制 (工控) 及資安等產業資安能量。

110 年主要成果如下：

● 	針對智慧製造與半導體先進製程之資安偵測防護技術開發，遴選學術界計畫團隊執行，鏈結學術、科技部法

人機構與產業界，強化工控資安技術落實於實際產線中，藉以培育工控資安技術專業人才 (如 IEC 62443)，

同時針對工控資安場域進行攻防演練，協助產業界提升物聯網及智慧製造暨半導體製程資訊安全。

● 針對八所學校團隊與儀科中心、半導體中心之場域進行資安測試演練，模擬駭客攻擊，以探索資安風險，產

出公測報告提供給各團隊，讓團隊依結果改進，提升資安防護技術。

● 	本計畫串接 8 個學研團隊、 3 個法人單位與 13 家廠商合作，培育科研人才 144 人 (博碩士 113 人)，並完成

培育 IEC 62443 工控資安技術專業研究人力 30 名， IEC 62443 基礎培訓 67 名。期間完成期刊論文 30 篇、

國內外研討會論文 13 篇、技術報告 2 篇、專利獲得 1 件、專利申請 13 件、產學合作 29 件，金額約 1,800 萬。

● 	透過儀科中心航太級先進製造場域，將其網段區隔，以縱深防禦概念建置工控網路架構，工控場域內具有高

精度多軸工具機、量測系統、機邊電腦、感測器等相關先進製造模組及系統，並透過國網中心長期監控工控

場域網路，可供各計畫學研團隊以此場域為平台，驗證其開發之產品或技術模組。

● 	配合科技部智慧機械 5 大專案計畫，於 110 年 5 月 7 日在臺北松山文創園區 1 號倉庫舉辦聯合成果展及實

測考評。呈現團隊資安攻防技術之能量，藉以促成產學媒合，加速學界研發成果落實到產業應用。同時開放

各機關學校與民眾報名參加，藉此推廣科普生活化，以滿足民眾終身學習的需求，提升全民科學素養。

This project is jointly implemented by TIRI, National Center for High-Performance Computing (NCHC), 

and Taiwan Semiconductor Research Institute (TSRI). It is a cross-disciplinary collaboration among 

academic research teams from fields of intelligent manufacturing, semiconductor, and information security 

to implement advanced manufacturing and information security technologies in IoT applications. Through 

the implementation of industrial information security standards, the establishment of validation fields for 

information security, and the offensive and defensive exercises, the academic research resources are 

integrated to strengthen the information security protection of intelligent manufacturing and semiconductor 

process fields, improve the security supply chain of Taiwan's IoT, and enhance the information security 

capabilities of intelligent manufacturing, semiconductor, industrial control, and information security 

industries.

The main achievements in 2021 are as follows:
● Regarding the development of information security detection and protection technologies for intelligent 

manufacturing and advanced semiconductor process, academic teams have been selected to carry 

out the project, connecting academia, corporate bodies of MOST and industry to strengthen the 

implementation of industrial control technologies for information security in actual production lines. It also 

cultivates professional talents in industrial control technologies for information security (e.g., IEC 62443) 

while conducting offensive and defensive exercises for the fields to assist the industry in enhancing the 

information security of IoT and intelligent manufacturing and semiconductor process. 
● Eight university teams conduct information security drills in the test fields of TIRI and TSRI to simulate 

hacking attacks to explore the information security risks. It produces a public test report for the teams to 

improve their information security protection technologies based on the results. 
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● This project connects eight academic research teams, three legal entities, and 13 manufacturers to train 

144 research elites (with 113 PhD and Master’s degree holders) and trains 30 researchers specializing 

in IEC 62443 industrial control technology for information security and 67 IEC 62443 basic researchers. 

During this period, 30 journal papers, 13 papers from seminars outside Taiwan, two technical reports, 

one patent, 13 patent applications, and 29 academia-industry collaborations are completed, amounting 

to approximately NT$18 million. 
● Through the aerospace-grade advanced manufacturing field of TIRI, the network segment is separated 

to build an industrial control network architecture with a deep defense concept. The industrial control 

field is equipped with high-precision multi-axis tooling machines, measurement systems, machine side 

computers, sensors, and other related advanced manufacturing modules and systems, and the network 

of the industrial control field is permanently monitored through NCHC. It can be used as a platform for 

academic research teams in the program to validate their developed products or technology modules. 
● In conjunction with the five major projects on Intelligent Machinery of MOST, TIRI holds a joint 

achievement exhibition and evaluation on May 7, 2021 at the Warehouse 1 of Shongshan Cultural and 

Creative Park in Taipei, at which the capabilities of the teams' information security technologies were 

displayed, facilitating academia-industry cooperation and accelerating the application of academic R&D 

achievements to the industry. The exhibition is open to all institutions, schools, and the public to promote 

science and technology, fulfill people’s passion for knowledge, and enhance the scientific literacy of all.

「發展先進製程資安攻防演練實測場域」計畫成果於「科技部智慧機械永續創新成果展」展出。

The achievements of the “IoT Information Security for Intelligent Manufacturing Field” project are exhibited at the 

“Intelligent Machinery - Sustainable Innovation Showcase” held by the Ministry of Science and Technology.
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儀科中心長期發展光學與真空技術，在國內已建立領先地位，為促成中心成為「國際級儀器科技研發整合

卓越中心」，積極推動國際合作，儘管受到新型冠狀病毒肺炎 (COVID-19) 疫情影響，世界各國分別採取邊境

管制及出入境後檢疫措施，儀科中心採以視訊、線上參與等非接觸模式與國際夥伴交流，維持與國際儀器科技

社群交流與互動，以培育優秀儀器研發人才，提升儀科中心研究水準。

TIRI has been known as a pioneer and leading hub of vacuum and optics technology in Taiwan. Targeting 

to be an international integrated R&D instrument technology institute, TIRI is dedicated to promoting 

international collaboration. Despite the global border control and post-entry quarantine measures due to 

the impact of COVID-19 pandemic, TIRI this year continuously interacted with partners via teleconference 

and online communication. It has always been TIRI’s pursuit to keep interaction with global instrumentation 

societies, cultivate excellent R&D talents, and advance its R&D level.

◤簽署合作備忘錄夥伴
Cooperative Memorandum of Understanding
國研院以推動國際化、打造世界級實驗室為宗旨，儀科中心積極向外推廣技術能量，與世界各國學、研、

產單位接軌，提升國際知名度，儀科中心近年來與下列國際單位簽訂合作備忘錄：

One of the missions carried by NARLabs is to establish a global and world-class R&D service platform. 

TIRI actively promotes R&D capabilities to cooperate with industry, academia and research institutions in 

countries around the world to enhance its international visibility. TIRI currently has cooperative MOUs with 

the following units :

◤國際頂尖研究機構合作計畫
International Research Cooperation Projects
儀科中心透過與國際學研單位專案委託及共同研究方式進行實質合作交流，合作議題整理如下表所列。

TIRI is conducting preliminary-stage commissioned projects and joint research with international academic 

and research units, and expects to establish a foundation for formal cooperation. The following is a 

summary of cooperative projects.

合作單位 Cooperating Unit 合作題目 Subject of Cooperation 年度 Year

日本獨立行政法人理化學研究所

RIKEN, Japan

● 近紅外波段寬頻可調變式超穎材料

● 100 THz 寬頻多層式三維超穎材料之開發

Development of N-IR broadband, multi-layer, three-
dimensional metamaterials

2014—2021

● 日本獨立行政法人理化學研究所

RIKEN, Japan

● 捷克科學院物理研究所

Institute of Physics, Academy of Sciences 

(FZU), Czech Republic

● 新加坡增材製造創新中心

National Additive Manufacturing Innovation 

Cluster (NAMIC), Singapore

● 比利時微電子研究中心

Interuniversity MicroElectronics Center (imec), 

Belgium

● 義大利薩尼奧大學

Università degli Studi del Sannio, Italy 

● 日本 Edgecross 聯盟

Edgecross Consortium (ECC), Japan



42

合作單位 Cooperating Unit 合作題目 Subject of Cooperation 年度 Year

捷克科學院物理研究所

Institute of Physics, Academy of 
Science (FZU), Czech Republic

● ALD 奈米疊層技術製備用於 NiTi 支架之高抗斷裂性 
TiO2/Pt 保護膜

Fracture-resistant TiO2/Pt Composite protective 
coating on NiTi stent by ALD nanolamination

● ALD 沉積高覆蓋保護層用於提升 NiTi 合金支架生物
相容性

Atomic layer deposited TiO2 and Al2O3 coatings on 
NiTi alloy

2014—2021

比利時微電子研究中心

Interuniversity MicroElectronics 
Center (imec), Belgium

先進影像與光學應用技術

Advanced image and optics applications
2014—2021

義大利薩尼奧大學

Università degli Studi del Sannio, 
Italy

感測器資訊轉換器原型開發

Development of analog-to-information converter (AIC) 
prototype board

2017—2022

新加坡增材製造創新中心

National Additive Manufacturing 
Innovation Cluster (NAMIC), 
Singapore

生醫應用與積層製造技術發展

Biomedical applications and additive manufacturing 
technology

2018—2022

泰國國家科技院生技中心

BIOTEC-IBST of National Science 
and Technology Development 
Agency (NSTDA), Thailand

精準醫療之快速基因檢測

Rapid genetic testing for precision medicine
2019—2022

生物相容性及彎曲與疲勞測試 蘭嶼豬骨板樣品植入手術列印樣品
Prototype printing

積層製造 安全性檢測 功能性驗證

儀科中心提供 3D列印客製化骨板功能與安全驗證服務，打入新加坡醫材驗證與動物試驗國際供應鏈。

TIRI provides great reliability and quality services for customized 3D printing bone implants, successfully entering into the Singapore 
medical device industry and act as an trusted supplier in product verification and animal test field.

Additive Manufacturing Safety Testing Efficacy Verification

Biocompatibility, dynamic, 
& fatigue testing

Bone plate of Lanyu pigs in 
implant surgery
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◤參與國際學研組織運作
Involvement in the International Academia and Research 
Organizations
為將技術能量推廣至國際，儀科中心積極利用受邀國際會議發表論文或演說機會，亦藉由成立儀器科技國

際學會及組織學會活動的方式，提高儀科中心在儀器科技領域的知名度與領航地位。自 98 年成立國際電機電

子工程師學會儀器工程與量測科技學會 (IEEE Instrumentation and Measurement Society, IMS) 中華民國臺北

支會以來，積極耕耘學會活動；多次組織國內儀器科技領域專家學者代表團，前往參與學會之年度會議，以專

文發表中心及臺灣儀器科技領域研發能量綜覽文章。同時，儀科中心每年受邀參加學會全球支會主席高峰會議 

(IMS Chapter Chair Summit)，簡報臺灣當前儀器工程與量測科技之發展，有效拓展臺灣學者往後於全球推動

儀器及量測科技發展及制定標準等方面之影響力。

In order to build up the global reputation of technical capability, TIRI takes advantage of every 

opportunity to publish papers and speech at the invited international conferences. In addition, TIRI has 

gradually established its reputation and leading position in the field of instrumentation technology through 

the strategy of initiating the international instrumentation technology society chapter and organizing society 

activities. In 2009, IEEE Instrumentation and Measurement Society (IMS) Taipei Section Chapter was 

established under the support of TIRI and domestic academia. Since then, TIRI has actively participated 

in the society activities to organize the delegation with domestic experts and scholars in the field to attend 

the annual flagship conference of the society, and published special issue about the R&D development and 

capabilities of TIRI and Taiwan. It is benefit to increase domestic scholars’ influence on the promotion of 

instrumentation, measurement, standard formulation and so forth.

儀科中心積極參與國際儀器科技組織，以提升國際知名度與組織地位重要性，協助我國儀器專業躍升於國

際舞台。儀科中心所參與的國際組織運作如下：

TIRI actively participates in international instrument technology organizations, and also hopes to 

enhance its own international visibility and status. Currently, TIRI participates in the following international 

organizations:

● 美國機械工程師學會台灣分會

American Society of Mechanical Engineers (ASME) Taiwan Section

● IEEE 量測與儀器技術學會台北分會

IEEE Instrumentation and Measurement Society (IMS) Taipei Chapter

● 實驗力學協會

Society for Experimental Mechanics (SEM)

● 美國真空學會台灣分會

American Vacuum Society (AVS) Taiwan Chapter

● 國際半導體產業協會台灣分會檢測與計量委員會

SEMI Taiwan Inspection & Metrology Committee

建立台泰基因突變檢測技術國際合作

模式，並於泰國國際醫療展線上展出

The international collaboration model 
on gene mutation detection technology 
between Taiwan and Thailand has 
established. Electrochemical LAMP 
diagnostic platform is demonstrated at 
the Health Tech Thailand 2021 online 
tradeshow.

電化學檢測平台

E l e c t r o c h e m i c a l  L A M P 
(Loop-mediated isothermal 
ampl i f icat ion) Diagnost ic 
Platform
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◤儀器系統開發及關鍵元組件委託研究與委製服務
Commissioned Research and Manufacturing Services for 
Advanced Instrument and Key Component
除了自主儀器技術的開發，儀科中心秉持支援學術研究、服務產業界為宗旨，提供真空、光學、光機相關

儀器及關鍵零組件之委研、委製、校測等技術服務，110 年提供產學研各界檢測與委製服務累計共 1,925 件，

接受各界委託，運用儀器科技協助進行前瞻研究並解決產業問題。

Not only have we constantly developed our own instrumentation technologies, but in compliance with 

our goal of supporting academic research and serving industry professionals, TIRI provides OEM and 

calibration services for vacuum equipment, optical system, and key components. In 2021 we provided 

a total of 1,925 testing and OEM services to enterprises, universities and research institutes. TIRI is 

commissioned by various industries to conduct foresight research and solve problems with its advantages 

in the field. 

(1) 學界委託計畫 Commissioned Research Projects from Academia

支援學術前瞻研究，推動國家科技發展，透過長年與國內各大專院校的研發合作，儀科中心是台灣學術界

的最佳盟友與幕後推手。110 年學界合約案件數眾多，僅列舉部分於下表。

Supporting academic research, promoting national technology development, and conducting long-term 

R&D cooperation with domestic universities have made TIRI the best ally and driving force for academia in 

Taiwan. There were a lot of projects for academia in 2021, only some of whom are listed below.

委託計畫 Project Title 合作對象 Partner

智慧機械感測器服務平台專案計畫

Intelligent Machinery Sensors Service 
Platform Project

國立清華大學、國立陽明交通大學、國立中山大學、國立
彰化師範大學，4 校共計 5 個研究團隊共同參與計畫

5 research teams from 4 universities, including NTHU, 
NYCU, NSYSU, and NCUE, are joint in this project.

智慧微塵感測器技術服務平台專案計畫

Smart Dust Sensor Technology and 
Development Service Platform Project

國立臺灣大學、國立清華大學、國立陽明交通大學、國立
臺灣科技大學、國立高雄科技大學、南臺科技大學，6 校
共計 9 個研究團隊共同參與計畫

9 research teams from 9 universities, including NTU, 
NTHU, NYCU, NTUST, NKUST and STUST, join in this 
project.

發展智慧製造及半導體先進製程資安實測場域
專案計畫

IoT Information Security Development 
Project for Intelligent Manufacturing and 
Semiconductor Processing Testing Field

國立臺灣大學、國立臺灣科技大學、國立臺北科技大學、
國立成功大學、國立中興大學、國立中央大學、國立中正
大學、國立虎尾科技大學，8 校共計 9 個研究團隊共同參
與計畫

9 research teams from 8 universities, including NTU, 
NTUST, NTUT, NCKU, NCHU, NCU, NCU, NFU 
participate in this project.

攝影成像光學顯影輔助辨識系統

Identification System for Photographic and 
Optical Imaging

國立臺灣大學

National Taiwan University

客製化 Thermal ALD 設備

Customized Thermal ALD system
國立中央大學

National Central University
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委託計畫 Project Title 合作對象 Partner

高真空 PVD 鍍膜系統

High Vacuum Physical Vapor Deposition 
(PVD) System

國立雲林科技大學

National Yunlin University of Science and Technology

適用於大樣本之客製化成像鏡筒

Customized Tube Lens for Large Samples
中央研究院

Academia Sinica

(2) 產業界委託計畫 Commissioned Research Projects from Industry 

儀科中心以驅動儀器設備在地化為使命，積極擴散研發能量，鼓勵中心研發團隊解決產業界需求，透過橋

接學界與業界，以產學合作方式，促使國家產業技術升級，並厚植及深根國內儀器技術。110 年產界合約案件

數眾多，僅列舉部分於下表。

Aiming to localize the instrumentation technology, TIRI promotes its R&D capability actively and 

encourages its teams to respond to the industrial demands. Through industry-academia-research 

cooperation, TIRI is capable of bridging universities, institutes and industries, and thus promoting the 

domestic industry upgrading and instrumentation technology developing. There were a lot of industrial 

projects in 2021, only some of whom are listed below.

委託計畫 Project Title 合作產業類別 Type of Industry

微流體與生醫晶片整合技術

Technology of Integrating Micro Fluidic and Bio-
medical Chip

電子零件產業及醫療生技產業

Electronic component industry &  medical 
biotechnology industry

曝光機之光學元件開發製作

OEM of Lithography Stepper Optical Components
半導體製造業

Semiconductor fabrication industry

原子層沉積 / 蝕刻系統委製案

Atomic Layer Deposition/ Etching System OEM 
Project

半導體產業

Semiconductor industry

生醫產品開發及驗證

R&D and Verification Service of Bio-medical 
Products

醫療生技產業

Medical biotechnology industry

模組化遠距健康照護系統 – 智慧藥箱

Modular Telehealthcare System - Smart Medicine Kit
醫療院所

Medical institution

結合 AI 與多重感測器進行線上刀具狀態監測技術開發

The Development of On-line Tool Condition 
Monitoring System with Artificial Intelligent and Multi-
sensors Fusion Algorithm

精密機械業

Precision Machinery
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◤ TAF 認證實驗室的校正與測試服務
TAF Certification Laboratories
儀科中心建置並持續維持 TAF 認證實驗室，提供真空標準的校正與光電檢校測試服務，服務對象包含產、

官、學、研各界，每年提供逾百件認可校正報告服務。另外，生醫平台實驗室的電子醫療器材認證多達 19 項。

儀科中心所提供的 TAF 校正與測試服務項目詳列於儀科中心官網：https://www.tiri.narl.org.tw/Service/

Taf，動態更新相關檢校項目。

TIRI has established and kept maintaining TAF Certification Laboratories to provide standard vacuum 

calibration, and optoelectronic inspection and testing services with more than 100 recognized calibration 

reports annually. In addition, there are as many as 19 electronic medical device certificates of biomedical 

platform laboratories. The TAF calibration and testing service items are shown on the TIRI website : https://

www.tiri.narl.org.tw/Service/Taf. 

◤人才培育
Talent Cultivation
儀科中心致力培育我國儀器研發高階人才，方式包括開放研究生參與研究計畫，及執行「重點產業高階人

才培訓與就業計畫」，培訓博士級產業訓儲精英，進入企業實習機會，並媒合高階人才就業成功或創業，促成

跨領域整合研究與培育儀器科技人才；舉辦學生儀器競賽、科普活動以及提供教學參訪行程等，落實科研教育

向下扎根；以演講或短期訓練講座方式，積極參與學研界活動，以達知識擴散之目標。

同時透過開辦各種專業研訓課程與研討會，培育國家科研基礎人才的質與量，厚植高科技產業技術人才。

110 年舉辦的研習班與研討會包括「真空技術研討會」、「半導體設備原子級薄膜製程技術交流會」、「半導

體設備與製程技術種子教師系列研習課程」，以及開設多場重點產業高階人才培訓課程等。

TIRI has cultivated outstanding professional talents for domestic academia via various workshops and 

seminars, as well as cultivated research manpower required by high-tech industry such as "Rebuild After 

PhD’s Industrial Skill & Expertise (RAISE) Project" in order to enhance the quality and quantity of talents as 

the foundation for scientific research of our country. There were many workshops and seminars organized 

in 2021, including "Workshop on Practical Vacuum Technology", "ALD/ALE Equipment Development 

Workshop", "Teacher Training Course for Semiconductor Manufacturing Process & Equipment", and courses 

related to cultivation of medical talents.

儀科中心開辦各種專業研訓課程與研討會，培育國家科研基礎人才。

TIRI has cultivated outstanding professional talents for domestic academia via various workshops and seminars.
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