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A multi-scaled simulation capability is critical to the realization of advantages of nanotechnolgy.  ITRI is pursuing a 
hierarchical integration of continuum theory, molecular dynamics and ab initio quantum approach, so that 
explorations of compositions and structures can be conducted at various levels.  

結合連續體理論、分子動力學及量子力學，建立奈米科技發展所需之多尺度模擬技術。

Nanostructure Simulation
奈米結構模擬
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Nanotemplate-based Fabrication Technology
奈米模板技術

Applications

• Li-ion Battery materials • Field-emitter materials • Gas sensor materials

• Polarizer material • Optical mold
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AAO templates by anodization

AAO Templates

Nanostructures on PC plate 

AAO synthesized on Si surface

AAO
Si

Sample         Au/AAO/Si 

Pore size     50 nm       25 nm

TE/TM           18 %          58 %

Polarizer property of Au nanorods

AAO on Silicon
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(1) Li-ion batteries
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Nanotemplates are essential to the fabrication of nanostructures.  ITRI has produced 
self-organized hexagonal pore arrays by an anodic alumina oxidation (AAO) process. 
The AAO templates can be used for the synthesis of different kinds of 
nanowires/nanotubes/nanofibers.  The resulting SnO2/C compound nanofibers can 
be used as electrode materials in Li-ion batteries with improved capacity and cycle 
life.  CuO nanofiber arrays exhibit excellent field emission characteristics.  CNT arrays, 
as detectors of volatile organic gases, have a response time only one fifth that of the 
active-carbon counterparts. 

本技術主要利用鋁基材在電化學環境下具有自組裝 形成孔洞結構的特性，以陽極氧
化的方式合成奈米孔洞大小的模板，建立調控奈米孔洞尺寸的製程技術，並藉由奈
米模板合成各種奈米管／線／纖維。模板技術製作的SnO2/C複合奈米纖維作為鋰離
子電池電極材料，可改善電池容量與充放電次數。CuO奈米纖維陣列顯現出優異的
場發射特性。碳奈米管陣列作為揮發性有機氣體偵測器，其反應時間只有活性碳的
五分之一。
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