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	摘要(中)	隨著積體電路零件縮小至微/奈米尺度，啟動元件所需的臨界電壓愈


來愈容易受到細微環境因素的影響。在同一片晶圓上，由設計的圖樣


差異所引起的臨界電壓差異現象稱之為系統化臨界電壓變異。微/奈


米尺度下的載子分布是影響臨界電壓的關鍵因素。


我們設計一套系統化實驗流程，成功取得佈植區間從0.3 到 5 微米


的二維載子分布，並以人口成長模型為基準，提出一個非線性方程式，


模擬結果相當符合實驗數據。


我們設計一系列長條(一維)和方塊(二維)的離子佈植區域，在熱退火


製程之後，以平面掃描式電容顯微鏡觀測二維載子分布。透過比對佈


植窗口與實驗結果，我們得到一系列載子瞬態增強擴散長度。實驗數


據顯示(1)擴散長度隨著尺度縮小而減少以及(2)硼原子在方塊區域


內的擴散長度較在長條區域內為長。我們的模型顯示 (1)在大尺寸的


佈植區域有較多的間隙矽原子幫助擴散以及(2)間隙矽原子由離子佈


植的邊界射出，方塊和長條分別具有五個和三個維度的佈植邊界；方


塊內的硼原子與間隙矽原子的結合率較高，因此擴散得更多。簡單來


說，我們首先研究了系統化佈植區域內的瞬態增強擴散，並更進一步


的證實尺度和維度是兩項影響瞬態增強擴散的重要因素。



	摘要(英)	Current microelectronics chip can be composed of thousands of microarrays


that contain up to millions of physically identical transistors layout


in vastly different micro-environment. Systematic threshold voltage


(Vth) variation due to the detailed difference in the microenvironment has


been shown in many electrical assessments.


In this work, we have designed an experimental platform for investigating


the dependence of dimensionality in two dimensional boron diffusion


lengths (Ldi f f ). We systematically vary the ion implantation window


length scales in both length (l) and width (w) directions using photolithography


process. The two dimensional Ldi f f are measured with


plane view scanning capacitance microscopy (SCM). The Ldi f f in width


shrunk patterns exhibit stronger diffusion, especially in ion implantation


windows with larger l, namely, boron transient diffusion roll-off.


This observation suggest there is effectively more interstitial (Is) sources


within the proximity of B-Is interaction range during annealing and lead


to more significant transient enhanced diffusion (TED) at larger confinements.


The normalized Ldi f f for ion implantation boundaries length


scales ranging from 0.3 micron to 5 micron shows five folds difference.


The normalized curves for both categories of patterns overlap, indicating


similar physical mechanism in play for the two cases.


We have developed a non-linear logistics model. We can successfully


fit the experimental data with the above model by considering only the


difference in dimensionality. In particular, we found a 3/5 ratio for the


linear growth coefficients of effective Is supersaturation with respect to


the ion implantation boundary dimensions between the two patterns. We


relate this coefficient ratio to number of interstitial injection boundaries


available within B-Is interaction range.
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