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摘       要 

氮化鎵族發光二極體(InGaN/GaN light-emitting diode)利用矽作為基板

除了具有良好的散熱效果外，並可讓元件做成垂直型的結構、增加發光面

積、使電性和發光效率都有明顯的助益。由於傳統藍寶石基板與矽之間的

熱膨脹係數差異過大，為了降低接合過程產生的熱應力，如何能夠在低溫

下進行發光二極體結構的轉移變成一個很重要的課題。本研究以金/錫作為

中間介質層，在 280~400oC 的低溫下利用晶圓接合以及雷射剝離技術將氮

化鎵薄膜轉移至矽基板上。 

在實驗中我們分別探討晶圓接合、電性、反射率、及元件製作四個部

份。以雷射剝離後薄膜轉移至矽基板面積的大小，評估晶圓接合的好壞；

利用不同 P 型氮化鎵歐姆接觸金屬之選擇及熱處理溫度的改變，使電阻及

反射率最佳化，進而製作出垂直式薄型氮化鎵發光二極體。 
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ABSTRACT 

Vertical InGaN/GaN light-emitting diodes (LEDs) epitaxial films were 

fabricated on a Si substrate using wafer bonding and laser liftoff technology. The 

vertical GaN light-emitting diode will add luminescence area, improve electrical 

performance, and can get better luminescence efficiency. The diversity of 

thermal coefficients between sapphire and silicon is big. To reduce the thermal 

stress produced during bonding process, it’s a challenge to transfer the structure 

of the LEDs in low temperature. The middle medium layer in our study is Au/Sn. 

We use wafer bonding and laser lift-off technology to transfer the GaN thin film 

to the silicon substrate in 280~400oC. 

The topics will be focused on wafer bonding, electrical, reflection and the 

device fabrication. After laser lift-off process, the evaluation of wafer bonding is 

by the area of the thin film on the Si substrate. We optimize the electric 

resistances and the reflection by different P-GaN ohmic metals and the changes 

of the temperatures of heat treatment. And we made the vertical thin-GaN LEDs 

finally. 
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