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	摘要(中)	摘要


自1995年10月日亞化學公司(Nichia)宣佈成功研製2.5燭光(cd) 450nm藍光之氮化鎵銦(InGaN)發光二極體(LED)，開始在全球光電產業造成巨大震撼，學界及業界都積極投入做研究探索。固態照明光源之發展，其中近紫外光發光二極體（near ultra-violet LED）搭配R、G、B三色螢光粉，因具有光譜涵蓋範圍廣及較高之演色性特點，因此有取代傳統以藍光LED激發黃色螢光粉的趨勢。


另一方面由於紫外光發光二極體發光效率差，我們以網格(Mesh)狀電極取代原有的透明電極，減少透明電極的光吸收，增加光萃取率，藉此提高元件之外部量子效率、光輸出功率、降低操作電壓並改善其電流分布，得到較佳之熱穩定性等特性。本論文之探討方向分為P-GaN contact與N-GaN contact之特徵電阻電性研究，將最佳化之結果應用於發光二極體元件製程，分別就其電特性與光特性研究。在P-GaN contact方面，以Ni/Au、ITO與Pd/Au為接觸電極，量測其歐姆接觸，並得到最佳特徵接觸電阻(Specific Contact Resistance, ρc)值分別為 、 及 。在N-GaN Contact方面，以Cr/Pd/Au作為接觸電極，得到最佳化ρc為 。


在紫外光二極體研究方面，以傳統Ni/Au、ITO及Mesh ITO做為透明電極，在20 mA的光輸出分別為4.09 mW、7. 54mW及9.02 mW。由結果可知，以Mesh LED製程應用於GaN LED可有效改善光電特性，使得光輸出增加、電流分佈更均勻，可加以應用於大尺寸晶粒LED。
	摘要(英)	Abstract


Since Nichia announced their success in developing 2.5 cd blue (405nm) InGaN LED in October of 1995. This begins to cause enormous shock to the global photoelectric industry. Both the academia and industry are then actively involved in studying and developing this new technology. In the development of solid state lighting, near ultra-violet LED pump Red, Green and Blue phosphors that has the characteristic of wide optical spectrum range and higher color rendering. Therefore, the method of using blue LED to pump yellow phosphor will be replaced.


Due to the low internal efficiency of UV LED, we use mesh contact layer to replace the transparent contact layer in order to reduce the absorption of transparent contact layer and increase light extraction efficiency. This method can also increase the external quantum efficiency and output power, reduce the voltage of operation, improve current distribution. It could be to obtain good thermal stability and so on. In this paper, we fabricate the low resistivity of P-type contact and N-type contact. We apply the optimization to the chip process of LED. Optical and electrical properties of fabricated LEDs will also be discussed.


In the P-GaN contact, we use Ni/Au, ITO and Pd/Au as ohmic contact and measure the specific contact resistance. The specific contact resistance are  ,  and  for Ni/Au, ITO and Pd/Au, respectively. In the N-GaN contact, we use Cr/Pd/Au as ohmic contact and the specific contact resistance is . In the research of UV LED, we use traditional Ni/Au, ITO and mesh  ITO structure as the transparent contact layer (TCL).  Under 20 mA forward current injection, it was found that LED output power were 4.09 mW, 7.54 mW and 9.02 mW for Ni/Au TCL LED, ITO TCL LED and mesh ITO TCL LED, respectively. Based on this result, we found that GaN LED with Mesh TCL which can increase output power and better current spreading. Due to these characteristics, the mesh TCL structure could be applied to the big chip size LED.
	關鍵字(中)	
      	  ★ 氮化鎵
★ 電流擁擠效應
★ 外部量子效率
★ 網狀電極	關鍵字(英)	
      	  ★ E.Q.E
★ Current Crowding
★ GaN
★ Mesh Electrode
	論文目次	目錄


摘要	I


Abstract	VI


誌謝	VIII


圖目錄	XI


表目錄	XIII


第一章	1


緒論	1


第二章	3


原理及量測系統	3


2.1 歐姆接觸原理	3


2.1.1 理想的非整流接觸	3


2.1.2 穿遂位障	4


2.2 傳輸線模型理論(TLM)	7


2.3 電流擁擠效應	10


2.4 光電特性量測儀	12


第三章	13


氮化鎵之歐姆接觸電極製作	13


3.1 研究動機	13


3.2  N型GaN之金屬電極的歐姆接觸製作	14


3.2.1  Cr/Pd/Au接觸電極製作	14


3.2.2  N型GaN之金屬電極的歐姆接觸特性分析	17


3.3  P型GaN之金屬電極的歐姆接觸製作	17


3.3.1  Ni/Au接觸電極製作	18


3.3.2  ITO接觸電極製作	19


3.3.3  Pd/Au接觸電極製作	21


3.3.4  P型GaN之金屬電極的歐姆接觸特性分析	22


第四章	24


紫外光發光二極體之光電特性分析	24


4.1紫外光發光二極體結構	24


4.2透明導電膜製作	29


4.3紫外光發光二極體光電特性分析	29


第五章	34


結論與未來工作	34


5.1結論	34


5.2 未來工作	36


參考文獻	61
	參考文獻	參考文獻


. T.C. Wen, S.J. Chang, L.W. Wu, Y.K. Su, W.C. Lai, C.H. Kuo, IEEE Trans Electron Dev. 49,1093 (2002).


. L.W. Wu, S.J. Chang, T.C. Wen, Y.K. Su, W.C. Lai, C.H. Kuo, IEEE J Quantum Electron. 38,446 (2002).


. C.H. Kuo, S.J. Chang, Y.K. Su, J.F. Chen, L.W. Wu, J.K. Sheu, IEEE Electron Dev Lett. 23,240 (2002).


. C.H. Kuo, Y.K. Su, S.J. Chang, T. M. Kuan, C.I. Chiang, W.H. Lan,


Jpn J Appl Phys. 41,2489 (2002).


. J. Shewchun, J. Dubow, C. W. Wilmsen, R. Singh, D. Burk, and J. F.


Wager, J. Appl. Phys. 50, 2832 (1979).


. S. Nakamura, T. Mukai, M. Senoh, Appl. Phys. Lett. 64,1687 (1994).


. C.H. Kuo, S.J. Chang, Y.K. Su, J.F. Chen, L.W. Wu, J.K. Sheu, C.H.  Chen, G.C. Chi, IEEE Electron. Dev. Lett. 23,240 (2003).


. C.H. Kuo, S.J. Chang, Y.K. Su, L.W. Wu, J.K. Sheu, C.H. Chen, G.C. Chi, Jpn. J. Appl. Phys. Lett. 41,112 (2002).


. C.H. Chen, S.J. Chang, Y.K. Su, J.K. Sheu, J.F. Chen, C.H. Kuo, Y.C. Lin, IEEE Photo. Technol. Lett. 14,908 (2002).


. T.C. Wen, S.J. Chang, L.W. Wu, Y.K. Su, W.C. Lai, C.H. Kuo, C.H. Chen, J.K. Sheu, J.F. Chen, IEEE Trans. Electron. Dev. 49,1093 (2002).


. D.K. Schroder , “Semiconductor Material and Device Characterization” , 2nd edition , p.133.


. D.A. Neamen , “Fundamentals of Semiconductor Physics and Devices”, 3th Edition (半導體物理與元件,譯者：楊賜麟),美商麥格羅‧希爾國際股份有限公司，P.362).


. H. Morkoc, Nitride Semiconductors and Devices, Springer, pp.196 (1999).


. A. Motayed, R. Bathe, M.C. Wood, O.S. Diouf, R.D. Vispute, and S.N. Mohammad ,J. Appl. Phys. 93, 1087 (2002).


. W. Gotz, N.M. Johnson, J. Walker, D.P. Bour, Appl. Phys. Lett. 68, 667 (1996).


.   施敏,半導體元件物理與製作技術，P.353.


. G.K. Reeves, H.B. Harrison, IEEE Electron Dev. Lett. 3, 111 (1982).


. E.H. Rhoderick and R.H. Williams, Metal-Semiconductor Contacts,


Oxford Science Publication.


. X. Guo , E.F. Schubert ,J. Appl. Phys. 90, 4191 (2001).


. H. Kim, J.M. Lee, C. Huh, S.W. Kim, D.J. Kim, S.J. Park, and H. Hwang, Appl. Phys. Lett. 77, 1903 (2000).


. J.S. Jang, S.J. Park, and T.Y. Seong ,Appl. Phys. Lett. 76, 2898 (2000).


. J. Rennie; M. Onomura; S.Y. Nunoue; G. I. Hatakoshi; H. Sugawara; M. Ishikawa , J. Crystal Growth , 189,711 (1998).


. H. Ishikawa, S. Kobayashi, Y. Koide, S. Yamasaki, S. Nagai, J. Umezaki, M. Koike, and M. Murakami, J. Appl. Phys. 81, 1315 (1997).


. J.S. Foresi and T.D. Moustakas ,Appl. Phys. Lett. 62, 2859 (1993).


. J.K. Ho, C.S. Jong, C.C. Chiu, C.N. Huang, K.K. Shih, L.C. Chen, F.R. Chen, and J.J. Kai,J. Appl. Phys. 86, 4491 (1999).


. C.H. Kuo ,S.J. Chang , Jpn J Appl Phys Lett. 41,112 (2002).


. S.J. Chang, Y.K. Su, T. L. Tsai, C.Y. Chang, C.L. Chiang, C.S. Chang, T.P. Chen, and K.H. Huang ,Appl. Phys. Lett. 78, 312 (2001).


. J.K. Sheu , J.M. Tsai , S.C. Shei , W.C. Lai , T.C. Wen , C.H. Kou , IEEE Electron Dev Lett. 22,460 (2001).


. C.H. Kuo , S.J. Chang , Y.K. Su , L.W. Wu , J.K. Sheu , C.H. Chen , Jpn J Appl Phys Lett. 41,112 (2002).


. S.J. Chang , Y.K. Su , T.L. Tsai , C.Y. Chang , C.L. Chiang , C.S. Chang , Appl Phys Lett. 78,312 (2001).


. W.C. Lai , M. Yokoyama , S.J. Chang , J.D. Guo , C.H. Sheu , T.Y. Chen, Jpn J Appl. Phys Lett. 39,1138 (2000).


. G.K. Reeves and H.B. Harrison, IEEE Electron Device Lett.


EDL. 3, 111 (1982).


.   唐邦泰，”透明導電膜與氮化鎵接觸特性研究”，中央大學光電所，


碩士論文（2001）.


. C.Y. Hsu, W. H. Lan, and Y. S. Wu , Appl. Phys. Lett. 83, 2447 (2003).


. C.S. Lee, Y.J. Lin, and C. T. Lee , Appl. Phys. Lett. 79, 3815 (2001).


. L.C. Chen, J.K. Ho, C.S. Jong, C.C. Chiu, K.K Shih, F.R. Chen, J.J. Kai, and L. Chang, Appl. Phys. Lett. 76, 3703 (2000).


. T. Margalith, O. Buchinsky, D.A. Cohen, A.C. Abare, M. Hansen, S. P. DenBaars , and L.A. Coldren, Appl. Phys. Lett. 74, 3930 (1999).


. K. Kumakura, T. Makimoto, and N. Kobayashi, Appl. Phys. Lett. 79, 2588 (2001).


. J.K. Kim, J.L. Lee, J.W. Lee, H.E. Shin, Y.J. Park, and T. Kim, Appl. Phys. Lett. 73, 2953 (1998).


. C.C. Pan, C.M. Lee, J.W. Liu, G.T. Chen, and J.I. Chyi , Appl. Phys. Lett. 84, 5249 (2004).


. T. Wang, Y.H. Liu, Y.B. Lee, J.P. Ao, J. Bai, and S. Sakai ,Appl.


Phys.Lett. 81, 2508 (2002).


. T. Nishida, H. Saito, and N. Kobayashi Appl. Phys. Lett. 79, 711 (2001).


. J.S. Jang, S.J. Park, and T.Y. Seonga , Appl. Phys.


Lett. 76, 2898 (2000).


. H. Kim, J.M. Lee, C. Huh, S.W. Kim, D.J. Kim, S.J. Park, and H. Hwang, Appl. Phys. Lett. 77, 1903 (2000).


. R. Zheng and T. Taguchi , SPIE Proc.4996,105 (2003).


. J.Y. Kim, S.I. Na, G.Y. Ha, M.K. Kwon, I.K. Park, J.H. Lim, S.J. Park, M. H. Kim, D.Choi, and K. Min , Appl. Phys. Lett. 88, 43507 (2006).


. R.H. Horng, C.C. Yang, J.Y. Wu, S.H. Huang, C.E. Lee, and D.S. Wuu,Appl. Phys. Lett. 86, 221101 (2005).


. J.S. Cabalu, C. Thomidis, T.D. Moustakas, S. Riyopoulos, L. Zhou, and D. J. Smith ,J. Appl. Phys. 99, 64904 (2006).


. C.H. Kuo, S.J. Chang, Y.K. Su, R.W. Chuang, ; C.S. Chang,; L.W. Wu, W.C. Lai, J.F. Chen, J.K. Sheu, Materials Sciences and Engineering .106,69 (2004).
	指導教授	
      	  郭政煌(Cheng-Huang Kuo)
      	 	審核日期	2006-7-13
	推文	
      	  [image: ]facebook   [image: ]plurk   [image: ]twitter   [image: ]funp   [image: ]google   [image: ]live   [image: ]udn   [image: ]HD   [image: ]myshare   [image: ]reddit   [image: ]netvibes   [image: ]friend   [image: ]youpush   [image: ]delicious   [image: ]baidu   
      	 
	網路書籤	
      	  [image: ]Google bookmarks   [image: ]del.icio.us   [image: ]hemidemi   [image: ]myshare   
      	 


  

  











若有論文相關問題，請聯絡國立中央大學圖書館推廣服務組 TEL:(03)422-7151轉57407，或E-mail聯絡
	       - 隱私權政策聲明



	
