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中文摘要 

 

 
    微透鏡陣列己被使用來增加有機發光二極體的發光效率。微小透鏡陣列是利

用微接觸印刷定義疏水性區域後在旋轉塗佈透鏡材料（NOA65）。藉由基板親疏

水性的不同，使 NOA65 自動聚集在親水區域而形成透鏡。其中微透鏡陣列的透

鏡高度受到 NOA65 黏度與轉速的影響，因此可利用低轉速和高黏度以增加透鏡

的高度。經過光學量測後確定微透鏡陣列可以增加有機發光二極體的光耦合效

率。 

最後比較模擬和實驗結果，發現模擬與實驗相近，之後便可以從模擬結果可

推知何種透鏡大小和透鏡間距可以得到最高的光耦合效率。根據之前的模擬結

果，若透鏡之接觸角為 90 度且透鏡直徑 100μm、間距 5μm 時，可將光耦合效

率提高約 61％。 
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Abstract 
 

One method to enhance the light out-coupling efficiency of organic light emitting 

diodes (OLEDs) by incorporating microlenses arrays (MLAs) is demonstrated. The 

MLAs made of prepolymer NOA65 were fabricated on the substrate pre-patterned by 

microcontact printing of hydrophobic self-assembled monolayers (SAMs). Due to the 

hydrophobic effect, the lens material was self-organized on the hydrophilic regions. It 

is found that the leuse profile is affected dramastically by the viscosity of NOA65 and 

the spin speed. With a lower spin speed and higher viscosity, a microlens with a larger 

height(h) can be obtained. After assembling the MLA with an OLED, the optical 

measurement shows that the light out-coupling efficiency of the OLED with MLAs is 

enhanced.  

In addition, TracePro (Lambda Research Corp.) has been used to simulate the light 

out-coupling efficiency of OLEDs. Simplified model has been adopted successfully to 

simulate the results of LEDs. Based on the simulation result, the best light 

out-coupling efficiency is 61%, while the microlens diameter is 100µm, distance is 

5µm and the contact angle is 90°. Finally, the experiment results are also comparable 

with those from simulation. 
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