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	摘要(中)	傳統的讀取頭效率不高，主因為雷射光源的垂直發散角與水平發散角不同，垂直方向的發散角比水平方向大的多，為了擷取圓形的雷射光束來利用，準直鏡以水平方向光線強度 的發散角來設計，因此在垂直方向有許多的雷射能量平白地浪費掉。有鑑於此，本論文分別利用水平方向共焦的柱面鏡組，與水平方向傾斜的菱鏡組來進行水平方向擴束，將水平方向光線強度 的雷射光束放大到與垂直方向光線強度 的雷射光束相同，再利用垂直方向的發散角來設計高效率的準直鏡。


本論文首先設計傳統型的藍光碟片讀取頭，涵蓋讀取頭的物鏡設計、準直鏡設計、讀取頭系統的公差分析與聚焦誤差訊號擷取，再模擬雷射光在讀取頭系統中的實際效率。為了提昇效率，導入水平擴束的概念，分別推導設計水平柱面擴束系統與菱鏡擴束系統，同樣涵蓋高效率藍光碟片讀取頭的準直鏡設計、系統公差分析、聚焦誤差訊號擷取與模擬實際效率。最後比較本論文所提出之設計的各項優缺點。
	摘要(英)	The low efficiency of traditional pickup head is limited by the difference of   vertical divergent angle and horizontal divergent angle. The vertical divergent angle is much larger than the horizontal one. To get the circular laser beam, the collimating lens is designed with the divergent angle which intensity is   in the horizontal direction. Therefore there is a lot of energy wasted. This thesis uses the cylindrical afocal system and the prismatic system to expand the beam separately in the horizontal direction. The expander makes the beam size which intensity is   in the horizontal direction as large as the beam size which intensity is   in the vertical direction. Then the highly efficient collimating lens is designed with the divergent angle in the vertical direction.


First, this thesis designs traditional Blu-ray Disc pickup head. It covers the design of its objective lens, the design of its collimating lens, tolerance analysis and the focusing error signal, and then simulates the total efficiency. This thesis introduces the concept of beam expanded in the horizontal direction to improve the total efficiency. This thesis designs the cylindrical expander and prismatic expander. It also covers the design of the collimating lens, tolerance analysis and the focusing error signal, and then simulates the total efficiency. At last summarize all of the new designs which are proposed by the thesis.
	關鍵字(中)	
      	  ★ 藍光碟片
★ 讀取頭	關鍵字(英)	
      	  ★ optical pickup head
★ Blu-ray Disc
	論文目次	論文摘要................................................................................і


Abstract.................................................................................................................ii


致 謝 辭..............................................................................................................iii


目    錄..............................................................................................................iv


圖 目 錄..............................................................................................................vii


表 目 錄............................................................................................................ix


第一章	緒論.......................................................................................................1


1-1	前言.........................................................................................................................1


1-2	研究動機.................................................................................................................3


1-3	論文架構.................................................................................................................4


第二章	基本原理...............................................................................................5


2-1	導論.........................................................................................................................5


2-2	系統架構.................................................................................................................8


2-3	讀取頭的對焦.......................................................................................................12


2-4	藍光碟片讀取頭的評價.......................................................................................14


2-5	公差定義...............................................................................................................15


第三章	傳統藍光碟片讀取頭.........................................................................19


3-1	導論......................................................................................................................19


3-2	物鏡設計..............................................................................................................20


3-2-1	材料選擇.......................................................................................................20


3-2-2	初階設計.......................................................................................................21


3-2-3	設計結果.......................................................................................................22


3-3	準直鏡設計..........................................................................................................25


3-3-1	材料選擇.......................................................................................................25


3-3-2	初階設計.......................................................................................................26


3-3-3	設計結果.......................................................................................................27


3-4	讀取頭系統與公差分析......................................................................................30


3-4-1	讀取頭系統...................................................................................................30


3-4-2	公差分析.......................................................................................................31


3-5	S-curve..................................................................................................................34


3-6	效率分析..............................................................................................................40


3-6-1	使用一般分光鏡...........................................................................................40


3-6-2	使用偏極分光鏡與四分之一波片...............................................................41


第四章	柱面鏡水平擴束高效率藍光碟片讀取頭.........................................43


4-1	導論......................................................................................................................43


4-2	高效率準直鏡設計..............................................................................................44


4-2-1	初階設計......................................................................................................44


4-2-2	設計結果......................................................................................................44


4-3	柱面擴束..............................................................................................................47


4-3-1	原理介紹......................................................................................................47


4-3-2	初階設計......................................................................................................48


4-3-3	設計結果......................................................................................................50


4-4	讀取頭系統與公差分析......................................................................................53


4-4-1	柱面擴束讀取頭系統..................................................................................53


4-4-2	公差分析......................................................................................................55


4-5	S-curve..................................................................................................................57


4-6	效率分析..............................................................................................................63


4-6-1	使用一般分光鏡..........................................................................................63


4-6-2	使用偏極分光鏡與四分之一波片..............................................................64


第五章	菱鏡水平擴束高效率藍光碟片讀取頭.............................................65


5-1	導論......................................................................................................................65


5-2	菱鏡擴束..............................................................................................................66


5-2-1	理論推導.......................................................................................................66


5-2-2	初階設計.......................................................................................................68


5-2-3	設計結果.......................................................................................................69


5-3	讀取頭系統與公差分析.......................................................................................71


5-3-1	菱鏡擴束讀取頭系統...................................................................................71


5-3-2	公差分析.......................................................................................................73


5-4	S-curve...................................................................................................................75


5-5	效率分析...............................................................................................................81


5-5-1	使用一般分光鏡...........................................................................................81


5-5-2	使用偏極分光鏡與四分之一波片...............................................................82


第六章	結論.....................................................................................................84


參考資料.............................................................................................................87
	參考文獻	〔1〕	Blu-ray Disc White Paper: Blu-ray Disc Format, August 2004


〔2〕	DVD Forum 技術白書：HD DVDフォーマツトの概要, June 2006


〔3〕	Eugene Hecht, OPTICS, Fourth Edition, Addison Wesley, pp.467-pp.470.


〔4〕	SANYO, BLUE-VIOLET LASER DIODE: DL-5146-152, Ver.5, June 2006


〔5〕	Haruki Tokumaru, Fumihiko Yokogawa, Mitsuru Irie, Zukai DVD Dokuhon, Ohmsha, Ltd., 2003, pp.2-14.


〔6〕	Sipex Corporation, SP8059, 10 Channel Photo Detector IC


〔7〕	施錫富，全像光學元件在光學讀取頭上應用之研究，國立中央大學光電研究所博士論文，民國88年6月。


〔8〕	Blu-ray Disc White Paper: Physic Format Specification for BD-ROM, 4th Edotion, November 2005, pp.29.


〔9〕	Warren J. Smith, Modern Optical Engineering: The Design of Optical Systems, Third Edition, pp.356-pp.357.


〔10〕	Optical Research Associates, Code V Introduction User’s Guide,   August 2004, pp.109.


〔11〕	Optical Research Associates, Code V Reference Manual, Vol. 2, August 2004, Ch. 8.


〔12〕	Daniel Malacara, Optical Shop Testing, Second Edition, John Wiley & Sons, Inc., pp.5.


〔13〕	Virendra N. Mahajan, Optical Imaging and Aberrations, Part 1, SPIE PRESS, pp.25-pp.26.


〔14〕	HOYA Corporation, Optical Glass Specification, pp.13.


〔15〕	HOYA Corporation, Nd-Vd Diagram, http://www.hoyaoptics.com/specialty_glass/optical.htm


〔16〕	Minoru Sekine, Objective Lens for Optical Information Recording Medium, Patent No: US 7,123,424, October 2006


〔17〕	Optical Research Associates, Code V Reference Manual, Vol. 1, August 2004, Ch. 4.


〔18〕	ZEON Corporation, Zeonex: High transparency http://www.zeon.co.jp/business_e/enterprise/speplast/speplast1_2.html


〔19〕	ZEON Corporation, Zeonex: Low water absorbency http://www.zeon.co.jp/business_e/enterprise/speplast/speplast1_1.html


〔20〕	Wen-Shing Sun, Ching-Cherng Sun, Jen-Tsorng Chang, Chuen-Lin Tien, Shih-Shin Ma, Sheng-Hsiung Chang, “Triple-wavelength optical pickup head designs for compact disk, digital versatile disk, high-density digital versatile disk”, Journal of Modern Optics, Vol. 52, No. 17, November 2005


〔21〕	Virendra N. Mahajan, Optical Imaging and Aberrations, Part 1, SPIE PRESS, pp.38-pp.42.


〔22〕	Virendra N. Mahajan, Optical Imaging and Aberrations, Part 1, SPIE PRESS, pp.59-pp.62.


〔23〕	Max Born, Emil Wolf, Principles of Optics, 7th Edition, Cambridge, pp.40-pp.43.


〔24〕	Blu-ray Disc White Paper: Physic Format Specification for BD-ROM, 4th Edotion, November 2005, pp.13-pp.14.
	指導教授	
      	  孫文信(Wen-Shing Sun)
      	 	審核日期	2007-7-11
	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



	
