中文摘要
聚苯醚(PPO)具有高玻璃轉移溫度，及優異的電氣特性如低介電常數及低介電損失係數等性質，常被用於高頻基板以及寬頻的電子通訊元件。然而PPO本身屬於熱塑性材料，因此耐熱性以及尺寸安定性仍不足；除此之外，聚苯醚樹脂具有熔點高，在進行加工時熔融黏度大不易加工，且溶劑的溶解性較低，使預浸材製造過程中樹脂溶液之黏度大，導致在進行多層基板壓製過程時產生缺陷。因此，需要合成低分子量的PPO樹脂(LPPO)，並將其改質成含反應性官能基的熱固性材料，以提高其耐熱性並改善製程上缺陷。
    利用氧化偶合聚合法，選用單官能基和雙官能基酚化合物，在銅化合物/胺類化合物等觸媒存在下，可合成得到LPPO，利用FTIR、1H-NMR進行結構鑑定，並利用GPC測定其分子量；再將LPPO與BrCN反應，合成得到含聚苯醚氰酸酯樹脂(LPPOCE)，並利用微分掃描熱卡計(DSC)探討其熱硬化行為，硬化後利用DMA、TMA、DEA、TGA及吸溼性探討其物性。由結果顯示，硬化後的含聚苯醚氰酸酯樹脂(LPPOCE)能保持優異的熱機械性質及高Tg與低介電，且具有低吸濕率的特性。
將不同含量的LPPOCE分別加入環氧樹脂及雙馬來醯亞胺-三氮雜環(BT)樹脂系統中，探討環氧樹脂及BT樹脂的熱硬化行為及其硬化物之物性。由結果顯示，LPPOCE有效地降低環氧樹脂或是BT樹脂硬化物的介電常數及吸濕性，而熱穩定性會隨著LPPOCE添加量增加而提升，但是玻璃轉移溫度會隨著LPPOCE的添加而稍微降低。
英文摘要
Polyphenylene oxide (PPO) are suitable as a material for the printed circuit boards used in the electronic devices that utilize broadband, owing to their high glass transition temperature (Tg ) and favorable high frequency characteristics for example in dielectric constant and dielectric loss. However, PPO resins were not so far sufficiently high in heat resistance and dimensional stability. In addition, these PPO resins carry the disadvantage that they generally have a high melting point, and the use of such a PPO resin for production of prepregs for ordinary multilayer printed circuit boards often resulted in increases in melt viscosity of the prepreg, causing processing defects. Therefore, there is need a low molecular weight PPO (LPPO) and to modify it into a thermosetting resin so as to increase the heat resistance properties and to improve processability.
The LPPO based cyanate Ester (LPPOCE) was successfully prepared from the reaction between BrCN and LPPO, which was synthesized from bifunctional phenol and monofunctional phenol compound through oxidative coupling polymerization route in the presence of copper/amine catalysts. The structure of synthesized LPPOs were confirmed by Fourier transform infrared spectroscopy (FTIR), Gel-Permeation Chromatography (GPC), and nuclear magnetic resonance spectroscopy (NMR). The thermal curing behavior of LPPOCE was studied by differential scanning calorimetry (DSC). The properties of cured LPPOCE were studied by dynamic mechanical analysis (DMA), thermal mechanical analysis (TMA), dielectric analysis (DEA), thermal gravimetric analysis (TGA) and moisture absorption. The results show that cured LPPOCE possess a low dielectric constant, high Tg, low water absorption, and good retention of mechanical properties.
Various contents of LPPOCE were added into epoxy resin and Bismaleimide-Triazine (BT) resin, respectively. The thermal curing behaviors of thermocurable epoxy resin and thermocurable BT resin were investigated, and their cured network’s physical properties were also investigated. The results indicate that LPPOCE effectively reduce the dielectric constant and moisture absorption both of cured epoxy resin and BT resin. The thermal stability properties of cured epoxy resins and BT resin were increased with the increasing of LPPOCE contents, whereas the glass transition temperature slightly decreased.
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