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Materials Research Laboratories

Advanced Recordable Media - Inorganic (A.R.M.I)
可錄式光記錄媒體無機材料

A series of inorganic materials, categorically called A.R.M.I. (Advanced Recordable Media-Inorganic) are developed for 
write-once recording.  A.R.M.I. uses a light beam to heat the designed two-film structure, i.e., a transparent layer and a 
reflecting layer, inducing a structural change and forming a semi-transparent reflective area.  The accompanied changes in 
the optical constants of the materials, the polarization angle, and the interference pattern cause a change of luminosity, 
which is the basis of the recording mechanism.  
The patented A.R.M.I. materials and processes are low-cost and applicable over a wide range of wavelength. Additional 
features like low power and high-speed writing with a small spot size make A.R.M.I.  a most desirable recording media.  ITRI 
is working with industrial partners to seek early certification for use in high-speed DVD+RW systems.

運用奈米技術已開發出一系列可錄式光記錄媒體無機材料，簡稱為A.R.M.I.（Advanced Recordable Media - Inorganic），
其基本機制為利用雷射光加熱基本雙膜層設計（透明層與反射層），形成一半透明反射區，改變原先膜層材料的光學
常數以及偏極光角度，使原先的干涉效應產生偏移作用，造成寫入前與寫入後的亮度差別，達到光記錄的效果。
此專利材料技術，可降低生產成本，更由於掌握材料的自主性，將為國內產業提供寬廣的空間，促進產業升級。鑑於
A.R.M.I.專利技術可帶來之優勢，國內廠商於2000年8月與工研院材料所簽定合作開發計畫，並已驗證此技術之實用性，
目前正致力於通過高倍數DVD+RW的認證。
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Advantages of A.R.M.I.:
‧ Applicable to all visual optical spectrum. 
‧ Highly compatible to all different 

       specifications. 
‧ Suitable for high density.
‧ High resolution of the recording mark.
‧ Suitable for high speed recording.
‧ Optical contrast can be adjusted between 

       light-to-dark and dark-to-light.
‧ Low recording power.
‧ Highly reliable under the sun and whether.
‧ Low material cost and low environment 

      pollution.

High Speed Writing Recordable DVD using "ARMI"
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Dynamic Test
Eye Pattern of ARMI_1 (4X DVD-R)
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Power margin is large, multi-track data written 
at 4x and 8x speed as function of write power.
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Opto-Electronics & Systems Laboratories

Photonic Crystal Technologies
光子晶體技術

Photonic crystals (PC) are artificial structures containing periodic arrangements of dielectric materials.  If the contrast 
in refraction indices is sufficiently high and the period is on the same order of the wavelength of photons, photonic 
band gaps (PBG) can form.  Just as the energy band gaps in a semiconductor lead to a vast range of electronic 
applications, PBG in crystals may bring many promising applications in optical communications and photonics.  ITRI 
has used E-beam and holography to generate 2D photonic crystal and WDM pattern designs, and developed a 2D 
photonic crystal etching process.  A multi-layer omni-reflector has been demonstrated.

光子晶體是一由週期性變化之介電質材料所組成的新材料結構，藉由組成材料之介電值差異以及結構週期落在光子
波長同一等級之設計，可以產生類似於半導體的能階特性，稱之為光子晶體能隙（PBG）。如同半導體利用能階特
性發展出廣泛的微電子應用，光子晶體也提供了十分新穎的應用前景。工研院目前已完成二維光子晶體製程技術開
發，並利用電子束及全相微影技術製作出二維光子晶體及WDM圖案設計，此外多層全方位反射器也已完成雛形製作。

Applications of Photonic Crystal 
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Patterning technology

2D PC created by RIE on a GaAs substrate

Pattern of WDM splitter design on Si substrate
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SEM of a 2D PC pattern by holography (left) 
and e-beam writing (right).               2003/06

Application of omni-
directional reflector 
on LED package to 
enhance the light 
extraction efficiency.
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