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	摘要(中)	本論文主要是研究一個省記憶體空間和省計算時間的一維雙載子接面電晶體模型並且驗證它與傳統二維雙載子接面電晶體模型的元件特性是相當接近。研究的方法是採用等效電路法(equivalent circuit approach)。所謂的等效電路法就是將半導體元件的柏松方程式、電子連續方程式以及電洞連續方程式轉換成等效電路。在矩陣解法器部份，我們以帶狀式矩陣解法器(Band Matrix Solver)取代一般的滿狀式矩陣解法器(Full Matrix Solver)來解決二維元件模擬中所需要大量矩陣空間的問題。但為了研究一個有效率的雙載子接面電晶體模型，我們還是需要以一維雙載子接面電晶體模型取代傳統二維雙載子接面電晶體模型。在一維雙載子接面電晶體模型的研究中，我們已經克服了在基極端的邊界條件問題而且也驗證了其特性確實與二維雙載子接面電晶體接近。所以我們應用這一維雙載子接面電晶體模型在一些常見的元件與電路的混階模擬並且從中學習這些應用電路的工作原理。
	摘要(英)	In this thesis, we study on a 1D BJT model, which saves the memory size and computation time and verify that the characteristic of 1D BJT model is in good agreement with 2D BJT model. We use the equivalent circuit approach in this thesis. Poisson’s equation and continuity equations for electron and hole are formulated into a subcircuit format suitable for general circuit simulator in the equivalent circuit approach. In order to solve the 2D device simulation, the band matrix solver will replace the full matrix solver in this thesis. Because the 2D BJT simulation still needs a large computation time, the efficient 1D BJT model must be developed. In 1D BJT simulation, we have overcome the base boundary condition and verified that the base boundary conditions in 1D BJT model closely approach to that in 2D BJT model. Finally, we apply it to two applications and study the operation concepts of these applications.
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