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【摘要】
  本研究主要是探討低溫銀膠的配方對於其性質之影響，配方包含銀顆粒形狀大小、環氧樹脂與溶劑間的配比以及環氧樹脂與溶劑的種類，將銀膠經過黏度與膜厚分析，熟化後的銀膠經過電性及微結構分析，並將低溫銀膠應用於MLCC產品後，經由電性、附著性及微結構分析，與傳統製程比較其優劣性。藉由產品端濺鍍金屬薄膜實驗，評估其附著性的提升顯著與否，可行性的高低，解決附著性低劣的問題。實驗目的是主要改善MLCC在傳統製程累積內應力所造成之龜裂問題，因此使用熟化溫度低之低溫銀膠，應用於MLCC產品之低溫製程。

  本實驗採用各種形狀之銀粉，包含片狀與球狀，搭配不同配比的環氧樹脂以及溶劑，所配置的銀膠，利用較低的溫度熟化。經由熟化過程的前後各種分析，如黏度、微結構、機械性質與電的性質等，發現使用片狀+球狀之銀粉為1:1，搭配環氧樹脂與溶劑比例為5:1，熟化溫度於300℃，是製備銀膠的最好條件。將低溫銀膠應用於MLCC端電極上，經過電性、附著性以及微結構分析，與傳統製程比較之，發現其電性可達到與傳統製程之水準，但端電極附著性卻很差。因此借由濺鍍金屬薄膜於MLCC產品當中間層，發現附著性的提升顯著。
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【Abstract】
Multilayer ceramic chip capacitors (MLCC) have been widely utilized as miniature-sized, high capacitance, and high reliability electronic components. In accordance with increasing demands for high-performance electronic equipment, multilayer ceramic chip capacitors also have encountered marketplace demand for smaller size, higher capacitance, lower cost, and higher reliability. Based on current trends, it is very clear that multilayer dielectrics for MLCC technology need to address collectively the balance between dielectric permittivity, conductivity, and degradation resistance in their material design. An ever-increasing need for higher capacitance per unit volume multilayer ceramic capacitors (MLCC) has lead to dielectric thicknesses and internal electrode thicknesses in MLCC below 2 μm using traditional thick film MLCC manufacturing technologies. However, there are several problems encountered when decreases dielectric thickness and increases capacitance per unit volume in MLCCs. For example, the microcracks happened after cofiring, it is due to more thermal-shock or high internal stress on MLCCs. In order to avoid thermal-shock of MLCCs, the low temperature firing silver paste is introduced as end-termination. Generally, end-termination paste should be sintered around 700 ℃ in traditional MLCC manufacturing technology. The topic is how to use low temperature silver paste for this technology applied on MLCCs. Therefore, this subject studies the low temperature silver paste applied on traditional MLCCs and compares this technology to potential manufacturing techniques for MLCCs.

In this study, several key factors are chosen such as silver powder shape (flake and spherical), epoxy resin types, solvent types, and so on. We also adjust the different ratio of silver powder shape in the paste, for example, 100% flake, 100% spherical and 50% spherical + 50% flake. The pastes are cured at temperature ranging from 180 (C to 300 (C. The microstructure, mechanical properties and electric properties of samples are analyzed. The silver powder with 50% flake + 50% spherical at curing temperature 300 (C exhibited the optimum conditions of paste. In order to improve the adhesion between ceramic chip and low temperature paste, the thin film Ag or Ti is applied as interlayer. The result shows that the adhesion is significant improvement.
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