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	摘要(中)	此論文研究的目標在於提出一分離模型可個別計算由氧缺陷及陽離子取代所產生的電子濃度，並藉由觀察熱處理環境參數(退火溫度及氧氣分壓)對於不同金屬掺雜對氧化銦薄膜中的氧缺陷濃度及陽離子取代濃度的影響，提出(1)金屬掺雜氧化物薄膜的取代機制及(2)陽離子取代如何影響氧缺陷濃度。第三章中，我們提出氧缺陷濃度及陽離子取代濃度的分離計算方法。分離模型是藉由量測不同氧分壓環境下熱處理的薄膜載子濃度，進而計算出薄膜中氧缺陷濃度及陽離子取代濃度。在第四章中，我們分析氧分壓及熱處理溫度對於氧缺陷濃度及陽離子取代濃度的影響發現，掺雜金屬的陰電性及電子外層軌域結構為影響不同金屬掺雜氧化薄膜中的陽離子取代濃度及氧缺陷濃度的主因。薄膜經不同氧分壓熱處理環境時，因金屬陰電性的大小不同，會造成陽離子取代濃度的隨氧分壓的變化不一樣。而電子外層軌域結構則會造成氧缺陷生成能因電子混成軌域能階的改變而有變化。第五章中，我們發現as-deposited ITO/Al結構經熱處理後有吸收特定波長光(400 nm- 600 nm)的現象。其原因應為Al原子擴散進ITO薄膜內間隙位置，於電子能帶中defect level，造成特定光線行經ITO薄膜時，因光線能量足以使電子躍遷而被吸收。但薄膜經預先熱處理後再鍍上Al反射層，可作為良好的Al擴散阻障層。另外，我們發現氧化銦錫薄膜對於近紫外光(380 nm)穿透率在經掺雜第三元金屬鈦之後可提升22%。將鈦掺雜氧化銦薄膜作為近紫外光發光二極體電流散佈層後可提升其發光效率達52.1 %。



	摘要(英)	In this thesis, we would propose a method which can decouple and estimate the oxygen-vacancy concentration and the cation-substitution concentration in an extrinsic metal oxide thin film separately.  Also, we further propose how the properties of the dopant affect the cation-substitution reaction and the oxygen-vacancy concentration by observing the annealing ambient effects.  In chapter 3, we propose the method which could estimate the oxygen-vacancy concentration and the cation-substitution concentration by measuring the carrier concentration of the thin film, which is annealed in different oxygen partial pressure.  In chapter 4, we would discuss that how the difference of the electronegativity and the electron configuration would govern the cation-substitution reaction and the oxygen-vacancy formation reaction	n.  And how do oxygen-partial pressure and annealing temperature affect on the oxygen-vacancy concentration and the cation-substitution concentration.  We found that the electronegativity would affect the cation-substitution concentration when the thin films were annealed at different oxygen pressure.  And the electron configuration would affect the band diagram and affect the oxygen-vacancy formation energy.  Besides the basic electrical properties, we also study the optical properties of ITO based thin films.


In chapter 5, we found that the as-deposited ITO/Al structure would absorb particular light (400 nm- 600 nm) after thermal treatment.  It is because the Al diffusion in ITO would locate at the interstitial site and serve as a defect level.  Yet, we found that the pre-annealed ITO thin film is a good diffusion barrier layer which can retard the Al diffusion.  On the other hand, by measuring the transmittance of the M:ITO thin films, we found that the transmittance of the extrinsic metal oxide in the near-UV region could be enhanced by doping the ternary metal.  The transmittance of ITO thin film at near-UV region (380 nm) could be enhanced 22 % after doping Ti.  Thus, after applying the Ti:ITO thin film on near-UV LED as the current spreading layer, the light output power of the near-UV LED is enhanced 52.1 %.
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