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摘要 
 
 

本文主要研究的是超薄(0~2.8ML)鍺對矽氧化的影響。實驗是在Si(100)表面

利用原子層磊晶（ALE，Atomic Layer Eitaxy）的方式分別成長 0.4、1.2、2.8 單

原子層的Ge原子，再個別研究不同曝氧量的情形。利用核心層光電子激發術

( Synchrotron Core-Level Phototemission )來掃描Si 2p與Ge 3d的光電子能譜，並與

表面沒有Ge的Si(100)表面所形成的氧化層比較。研究結果顯示以下幾個結果:：

樣品加溫至 630℃曝氧，超薄Ge層在Si(100)表面形成矽氧化物的時候，從Ge 3d

的光電子能譜並沒有發現GeO或是GeO2的訊號峰，證明不會有Ge的氧化層存在

樣品上，且從Ge 3d光電子能譜合配的結果可知，曝氧後只有Ge內體分量，代表

Ge原子沒有在矽氧化物內出現，而是在Si(100)基板與Si氧化物之間形成一薄層，

Ge全部被表面形成的矽氧化物層覆蓋；並由Si 2p的光電子能譜以及二氧化矽的

厚度分析結果，樣品吸附的Ge含量越高，在相同氧化條件形成的氧化層厚度也

就越高，證明即使只有極微量的Ge存在還是能具有催化劑的功能，在Si(100)表

面加速矽氧化層薄膜的形成。 
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Abstract 

 
The goal of this study is to investigate the influence of Si oxidation due to the extreme 
thin Ge layers existed. The clean Si(100) surface are using Atomic Layer Epitaxy 
(ALE) deposited 0, 0.4, 1.2, and 2.8 ML Ge, respectively, and discuss the results in 
different O2 exposures. Then employing Synchrotron Core-Level Phototemission 
scans Si 2p and Ge 3d photoemission spectra and compared with the samples in the 
same oxidation condition but not beforehand depositing Ge layer. The results find no 
GeO or GeO2 peak can be recorded when Si start oxidation at 900 K, it means Ge can 
not be oxidized. From the fitting curves of Ge 3d spectra during oxidation, only Ge 
bulk component existed, indicating Ge do not exist in the Si oxide layer but formed a 
thin layer between with Si(100) substrate and Si oxide layer. For the result of Si oxide 
thickness, the higher Ge coverage results in thicker Si oxide thickness, tells no matter 
how few the Ge deposed on the surface, it can be a catalytic to accelerate the Si to 
oxidization.  
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