
在鈦酸鍶(110)基座上成長單晶鑭鍶錳氧薄膜與X光Φ角繞射分析之研究

丁榮助、王立民

E-mail: 9314941@mail.dyu.edu.tw

摘 要

本論文選擇La0.7Sr0.3MnO3(LSMO)為靶材，並以射頻磁控濺鍍的方式，在SrTiO3(110)單晶基板上成長La0.7Sr0.3MnO3薄

膜，再進而討論樣品在不同外加磁場、不同的溫度下，其物理特性的改變，我們使用X-ray θ-2θ繞射分析薄膜結晶結構

及判斷磊晶垂直薄膜平面成長方向，及利用Φ角繞射來分析薄膜平面排列方向以及其有序度。 本論文分三個部分，首先

是LSMO薄膜成長在STO(110)與STO(001)基座之晶體結構分析，第二是不同成長溫度對於LSMO特性之影響，第三是各向

異性之探討。 1.我們可以得到在STO(110)上成長具單晶優選結構之LSMO薄膜。 2.在不同成長溫度下，其成長溫度Tg與居

禮溫度Tc有一定成長趨勢；當成長溫度越高，平整度越差；藉由施瑞爾方程式可推知，當其成長溫度增加，其晶粒越大，

其結果與平整度相同。 3.在成長溫度為600 oC之LSMO薄膜成長在STO(110)基座上之樣品，外加磁場為H=0.8 T時，

當H//[1 0]、I//[001]時的Tm值小於H//[001]、I//[1 0]時的Tm值。在磁組討論可發現，沿著不同方向[1 0]、[001]量測出

之磁阻比，在[1 0]方向上有較大的磁阻比。

關鍵詞 : 鈣鈦礦 ; 鑭鍶錳氧 ; Φ角繞射 ; 布拉格定律 ; 射頻磁控濺鍍 ; 單晶 ; 磁阻

目錄

The target of this thesis is the La0.7Sr0.3MnO3(LSMO) film grow on the single crystal substrate of SrTiO3(110) with RF magnetron

sputtering. This thesis also discusses the physics characteristics of La0.7Sr0.3MnO3(LSMO) film under different external applied

magnetic field and temperatures. We use the powder X-ray diffraction θ-2θ to analyze the structure of film crystal and to judge

the growth direction of epitaxy vertical film surface. In addition, we utilize Φ scan to analyze the arrangement direction of film

surface and its order. This thesis divides into three parts. First of all, the results are the growth of LSMO film and the crystal

structure analysis on STO(110) and STO(001). Secondly, it shows that how the different growth temperatures affect on LSMO

characteristics. At last, it contains the discussion of the differences. 1. We can grow the preferred single crystal structure of LSMO

film on STO(110). 2. There must be certain growth tendency between growth temperature Tg and Curie’s temperature Tc under

different growth temperatures. The higher the growth temperature is, the larger the surface roughness is. According to Scherrer

Equation，it has the same result as the surface roughness because when the growth temperature is increased, the crystal is bigger. 3.

The sample of LSMO film grows on STO(110) at 600 oC growth temperature and the external applied field is H=0.8 T. When it is

under H//[1 0]、I//[001], Tm is lower than it is under H//[001]、I//[1 0].It can be discovered that the Magnetoresistance ratio

in the direction of [1 0] is higher than that in the direction of [001].
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