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摘     要 

 

使用金屬奈米粒子當作浮動閘極(Floating Gate)的材料，具有許多優點，其主要優點

為具有較高的功函數(High Work function)以及較佳的電荷捕捉能力。在本篇論文中，我

們使用購買得來的高分子有機金屬溶液在熱烘烤下還原成金奈米粒子，並且使用

UV-Ozone 去除殘餘的有機物，所製作出來的金奈米粒子約為 20 奈米。在我的研究中，

將製作出來的金奈米粒子做成金氧半二極體結構，並且成功得到約 2 V 的記憶窗戶

(Memory Window)。 

從金氧半二極體的元件確認了藉由高分子有機金屬溶液還原得來的金奈米粒子具

有捕捉電荷的能力後。接著將金奈米粒子作為浮動閘極的材料，藉由閘極電壓的操控，

得到了約 3 V 的遲滯(Hysteresis)大小以及長達 104 秒的記憶時間(Retention Time)，並且

在次臨限擺幅(Subthreshold Swing)、開關電流比(On/Off Ratio)上都有不錯的表現。 
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ABSTRACT 

 

Using metal nanoparticles (NPs) as discrete floating gates owns many advantages, like 

higher workfunction and better charge-trapping ability as compared to semiconductor 

materials. In my research, I adopted the purchased metal-organic polymer solution to reduce 

gold nanoparticles by hot baking and then used UV-Ozone to remove the residues of polymer. 

Then, gold nanoparticles were patterned on the gate area of MOS structure. Memory window 

about 2 V was obtained using gold nanoparticles as floating gates. 

When we sure that the reduced gold nanoparticles have the ability of trapping charge, 

we put the gold nanoparticles to be the material of floating gate. By the control of metal gate, 

we get the higher hystersis (about 3 V) and longer retention time (about 104 sec). Besides, we 

also get the better On/Off ratio and subthreshold swing. 
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