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摘要 

 
微影未來趨勢為使用濕浸式、偏振光與偏軸發光，但禁止間距將更嚴

重。 

本論文重點有二，第一為以模擬探討散條增進焦深與改善禁止間距之

效果，第二為適用之全條減光散條材料製備。 

電腦模擬，使用美國 KLA-Tencor 之微影模擬軟體 Prolith v. 9.0，線寬

為 90 奈米，光源使用 193 奈米波長、數值孔徑為 0.85、門檻光強為 0.3、

照射寬容度為 6 %、阻劑厚度為 270 奈米、焦深設定 300 奈米為可接受值，

調整各項製程參數進行模擬計算。 

散條可分全條遮光、全條減光、陣列減光三種，可修正光學鄰近效應，

以增進解像度與焦深，此三種散條各有其利弊。 

模擬發現，以四扇面偏軸發光、濕浸式、Y-偏振光和減光型相移圖罩

組合對焦深效果最佳。最適化聚焦面約在阻劑厚度 0.66-0.75 之間，即阻劑

半高以上。 

全條減光散條材料首先以史密斯教授(B. W. Smith)網站篩選材料性

質，再實際製備，量測其光學性質，計算值與實作之間的差異在±16 %之內。 
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Abstract 
 

Immersion, polarization and off-axis illumination (OAI) are the trends of 

future lithography systems; however, forbidden pitch will become serious 

problem.  

There are two points in this thesis: (1) We discussed the simulation results 

of scatting bar to increase Depth of Focus (DOF) and improve forbidden pitch. 

(2) The fabrication suitable Whole Bar Attenuation (WBA) materials. 

In the simulation part, the software we used is Prolith v. 9.0 of KLA Tencor, 

choosing the 193 nm wavelength, 90 nm line width, 0.85NA, threshold intensity 

0.3, Exposure Latitude 6 %, 270 nm resist thickness and acceptable value of 

DOF is 300 nm, tuning all the parameters to do the calculation. 

Scatting Bar can be varied by three different kinds, inclusive of Whole Bar 

Opaque (WAO), Whole Bar Attenuation and Array Attenuation (AA). They can 

correct the optical proximity effect (OPE), to improve resolution and DOF. They 

all have specialized advantages and disadvantages. 

The best combination is Quasar, immersion, Y-polarized, Attenuated Phase 

Shifting Mask for DOF. The optimized focal plane is about 0.66 to 0.77 times of 

the resist thickness which means upward the half-height of the resist. 

First of all, we sifted the material of WBA from Dr. Smith’s website, then 

to fabricate practically to measure optical properties. The difference between 
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theoretic values and practical values is about ±16 %. 
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