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	摘要(中)	本研究建立一套藍光LED磊晶製程的簡化機制。先以零維反應器模型求解，接著再以二維反應器模型求解其應用於實際機台的沉積率，並跟實際製程做比對驗證。目標是做出一套可於實際工業界應用的輔助系統。

起初先建立氮化鎵之金屬有機化學氣相沉積反應機制，以零維反應器模型求解。探討不同操作參數對鍍膜製程之影響。目標是在一般的運算主機中探用此機制可以在製程前獲得參考的解，減少不必要的氣體浪費。利用物種生成速率分析(Rate-of-production Analysis)，探討不同操作參數對鍍膜製程之影響。接著再更進一步的去掉環狀結構假設以及加合物假設得到依氣相反應僅一條的最精簡機制，並與原先複雜機制以及文獻數計比對，發現大大的不但縮短運算時間之外，同時在藍光製程溫度區仍有不錯的精準度。

    接著跟文獻以及實際業界提供的參數比對，發現本研究所建立的模型可有效地探討金屬有機化學氣相沉積中複雜的化學反應機制，在此小節中分成立式腔體和水平腔體分別比對，發現不管是哪一種腔體，在藍光製程高溫區都有不錯的準確度。

    最後為了跟實際上的Showhead比對，經過模型的換算後，由工業技術研究院提供的數據比對，發現化簡機制的模型計算結果與工研院提供的實驗數據吻合。未來期許應用於實際業界機台的人機介面上。用同樣的方法可以去快速篩選一個化學反應的機制，本研究提供的不僅僅是一個結果，也期許將此觀念擴散到業界，提高國內製程良率以及競爭力。
	摘要(英)	A numerical procedure was performed to simplify the complicated mechanism of an epitaxial thin-film growth process. In this study, three numerical mechanism models are presented for verifying the growth rate of the gallium nitride (GaN) mechanism. The mechanism models were developed through rate of production analysis. 

All of the results can be compared in one schematic diagram, and the differences among these three mechanisms are pronounced at high temperatures. The simplified reaction mechanisms were then used as input for a two-dimensional computational fluid dynamics code FLUENT, enabling the accurate prediction of growth rates. Validation studies are presented for two types of laboratory-scale reactors (vertical and horizontal). 

A computational study including thermal and flow field was also performed to investigate the fluid dynamic in those reactors. For each study, the predictions agree acceptably well with the experimental data, indicating the reasonable accuracy of the reaction mechanisms.

Futhermore, a verification procedure and the effects of operating conditions in a large, vertical, and close-spaced reactor for metalorganic chemical vapor deposition are investigated through simulation and analysis. A set of epitaxy experiments are presented for verifying the growth rate of the gallium nitride (GaN) mechanism reported in our previous study. 

The full governing equations for continuity, momentum, energy, and chemical reaction are solved numerically. The results show that the real operating parameters (susceptor temperature: 1188℃or 1238℃; pressure: 100–300 torr) affect thin-film uniformity, and the predicted growth rates agree reasonably well with the experimental data (Provided by ITRI, Taiwan), indicating the accuracy of the projected chemical reaction mechanisms.
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