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	摘要(中)	本論文包含了射頻前端應用之積體式帶通濾波器與帶通式切換器(Filter integrated switch)的設計。


在論文的第一部份將著重在小型化的積體微波帶通濾波器設計。提出兩種積體式的電容負載髮夾型帶通濾波器架構，並採用商用砷化鎵半導體製程來實現。首先提出，一個三階帶通積體濾波器設計，中心頻率2.4GHz，比例頻寬12.5%，晶片面積僅需1*2mm2。止帶頻寬上限可達10倍中心頻，並具有一傳輸零點。此架構在通帶內擁有理想的柴比雪夫響應，針對設計步驟也詳細描述。


本論文的第二部份提出一個新的架構來實現積體化帶通式切換器，結合了帶通濾波器功能與切換器的功能至單一電路中。在濾波器導通狀態時，此積體化帶通式切換器能夠提供帶通響應與倍頻抑制；而在濾波器關閉狀態時，此電路能提供寬頻的隔絕特性。所提出的積體化帶通式切換器設計在中心頻率為3.5 GHz，導通時比例頻寬為11.4%，晶片面積僅需1*2mm2。在導通狀態時，20dB的倍頻抑制能力到8.5倍中心頻，而在關閉的狀態時具有30dB以上的隔絕度從低頻到8.5倍中心頻。


本論文所提之積體式濾波器和帶通式切換器具微小化電路面積、寬頻的隔絕特性、設計簡單等優勢，在未來可積體化於收發機系統晶片中，實現單晶片設計。



	摘要(英)	In this study, the integrated design of microwave bandpass filters and filter intrgrated switches for RF application are proposed.


First part of the study focuses on the design of miniaturized and integrated microwave bandpass filter. An integrated hairpin bandpass filter structure with loaded capacitor are proposed and implemented using the commercial GaAs semiconductor process. Specifically, a third-order bandpass filter with a center frequency of 2.4GHz and fractional bandwidth of 12.5% is implemented, with a chip size of only 1*2mm2. In addition, the upper stopband can be extended up to 10 f0, with one transmission zero in the upper stopband. The proposed filter can achieve structure has ideal chebyshev response in the passband, and detailed design procedures are also addressed in this study.


The second part of the study presents a new structure for implementing filter intrgrated switches. The filter intrgrated switches integrates the functions of switch and bandpass filter into a single circuit component, which can provide bandpass response with harmonic suppression in the on-state and wideband isolation in the off-state. Specifically, integrated filter intrgrated switches with center frequency of 3.5GHz and fractional bandwidth of 11.4% are proposed, with a chip size of only 1*2mm2. The spurious suppression of 20dB about up to 8.5f0 in the on-state, and the isolation can be greater than 30dB from dc to 8.5f0 in the off-state.


The integrated bandpass filters and filter intrgrated switches in this study have the advantages of very compact size, wide stopband and simple in design. It can be integrated into transceiver MMIC so as to achieve SOC in the future.



	關鍵字(中)	
      	  ★ 砷化鎵
★ 髮夾式
★ 電容負載	關鍵字(英)	
      	  ★ GaAs
★ hairpin
★ capacitor loaded
	論文目次	論文摘要............................................................I


英文摘要...........................................................II


致謝..............................................................III


圖形列表...........................................................VI


表格列表.........................................................VIII


第一章  緒論


1.1  研究動機................................................1


1.2  文獻回顧................................................2


1.3  章節介紹................................................4


第二章  積體式帶通濾波器


2.1  電路架構................................................5


2.2  公式推導與設計..........................................9


2.2.1   濾波器公式推導..................................9


2.2.2   低頻帶通濾波器設計.............................12


2.3  積體式帶通濾波器設計...................................22


2.3.1   實例一.........................................22


2.3.2   實例二.........................................29


2.4  特性比較...............................................34


2.5  總結...................................................42


第三章  積體化帶通式切換器


3.1  電路架構...............................................43


3.2  公式推導與設計.........................................47


3.2.1   濾波器公式推導.................................47


3.2.2   積體式帶通濾波器設計...........................52


3.3  積體化帶通式切換器設計.................................68


3.3.1   切換器簡介.....................................68


3.3.2   電路設計.......................................70


3.4  總結...................................................91


第四章  結論.......................................................92


參考文獻...........................................................94


附錄...............................................................98



	參考文獻	[1]	M. Ito, K. Maruhash, S. Kishimoto, and K. Ohata, “60GHz-band coplanar MMIC active filter,” IEEE Trans. Microw. Theory Tech., vol. 52, no. 3, pp. 743-750, Mar. 2004.


[2]	K. W. Fan, C. C. Weng, Z. M. Tsai, H. Wang, and S. K. Jeng,“K-band MMIC active band-pass filters,”IEEE Microw. Wireless Compon. Lett., vol. 15, no. 1, pp. 19-21, Jan. 2005.


[3]	I. H. Kang, S. W. Shan, X. G. Wang, Y. Yun, J. H. Kim, and C. S. Park,“A miniaturized GaAs MMIC bandpass filter for the 5 GHz band,”Microwave Journal, vol. 50, no. 11, pp. 88-94, Nov. 2007.


[4]	M. F. Lei , and H. Wang,“Implementation of reduced-size dual-mode ring filters in LTCC and MMIC processes at millimeter wave frequencys, ”in Proc. 36th Eur. Microw. Conf., Sept. 2006, pp. 537-540.


[5]	B. Dehlink, M. Engl, K. Aufinger, and H. Knapp,“Integrated bandpass filter 77 GHz in SiGe technology,”IEEE Microw. Wireless Compon. Lett., vol. 17, no. 5, pp. 346-348, May. 2007.


[6]	E. V. D. Hejden, M. Notten, G. Dolmans, H. Veenstra, and R. Pijper,“On-chip third-order bandpass filters for 24 and 77GHz car radar,”in IEEE MTT-S Int. Dig., Jun. 2006, pp. 697-700.


[7]	Y. C. Chiang, and H. C. Chiu,“Implementation of second-order Ku-band chip filter on Si substrate with commercial 0.18?m CMOS technology, ”in IEEE MTT-S Int. Dig., pp. 1249-1252, Jun. 2006.


[8]	C. Y. Hsu, C. Y. Chen, and H. R. Chuang,“A 60-GHz millimeter-wave bandpass filter using 0.18?m CMOS technology, ”IEEE Electron Device Letters, vol. 29,


no. 3, pp. 246-248, Mar. 2008.


[9]	Y. S. Lin, C. C. Liu, K. M. Li, and C. H. Chen,“Design of an LTCC tri-band transceiver module for GPRS mobile applications,”IEEE Trans. Microw. Theory Tech., vol. 52, no. 12, pp. 2718-2724, Dec. 2004.


[10]	C. Tinella, J. M. fournier, D. Belot, and V. Knopik,“A high-performance CMOS-SOI antenna switch for the 2.5-5 GHz band,”IEEE J. Solid-State Circuits, vol. 38, no. 7, pp. 1279-1283, Jul. 2003.


[11]	T. S. Martin, F. Wang, and K. Chang,“Theoretical and experimental investigation of novel varactor-tuned switchable microstrip ring resonator circuits,”IEEE Trans. Microw. Theory Tech., vol.36, no. 12, pp. 1733-1739, Dec. 1988.


[12]	Y. H. Shu, J. A. Navarro, and K. Chang,“Electronically switchable and tunable coplanar waveguide-slotline bandpass filters,”IEEE Trans. Microw. Theory Tech., vol. 39, no. 3, pp. 548-554, Mar. 1991.


[13]	J. Lee, Z. M. Tsai, and H. Wang,“A bandpass filter-integrated switch using field-effect transistors and its power analysis,”in IEEE MTT-S Int. Dig., Jun. 2006, pp. 768-771.


[14]	S. F. Chao, C. H. Wu, Z. M. Tsai, H. Wang, and C. H. Chen,“Electronically filter intrgrated switchess using loaded stepped-impedance resonators,”IEEE Trans. Microw. Theory Tech., vol. 54, no. 12, pp. 4193-4201, Dec. 2006.


[15]	S. B. Cohn, Direct Coupled Resonator Filters, Proc. IRE, vol. 45. pp. 187-196, February, 1957.


[16]	G. L. Matthaei, L. Yong, and E. M. T. Jones, Microwave Filters Impedance- Matching Network and Coupling Structure, Artech House, 1980.


[17]	S. Caspi, and J. Adelman,“Design of combline and interdigital filters with tapped- line input,”IEEE Microw. Theory Tech., vol. 36, no. 4, pp.759-763, April 1988.


[18]	J. S. Hong, and M. J. Lancaster, Microstrip Filters for RF/Microwave Application, John Wiley & Sons, Inc., 2001.


[19]	S. S. Myoung, Y. Lee, and J. G. Yook,“Bandwidth-compensation method for miniaturized parallel coupled-line filters,”IEEE Trans. Microw. Theory Tech. vol. 55, no. 7, pp. 1531-1538, July. 2007.


[20]	C. M. Ta, E. Skafidas, and R. J. Evans, “A 60-GHz CMOS transmit/receive switch,” IEEE Radio Frequency Integrated Circuits, pp. 725-728, June 2007.


[21]	B. Wicks, C. M. Ta, E. Skafidas, R. J. Evans, and I. Mareels,“A 60-GHz power amplifier and transmit/receive switch for integrated CMOS wireless transceivers,” International Conference on Microwave and Millimeter Wave Technology, pp. 155-158, Apr. 2008.


[22]	M. C. Yeh, Z. M. Tsai, K. Y. Lin, H. Wang, C. Y. Su, and C. P. Chao, “A millimeter-wave wideband SPDT switch with traveling-wave concept using 0.13-μm CMOS process,” in IEEE MTT-S Int. Dig. , pp. 53-56, June 2005.


[23]	B. W. Min , and G. M. Rebeiz,“Ka-Band low-loss and high-isolation 0.13?m CMOS SPST/SPDT Switchs using high substrate resistance, ”IEEE Radio Frequency Intrgrated Circuits, pp. 569-572, June 2007.


[24]	S. F. Chao, H. Wang, C. Y. Su, and J. G. J. Chern, “A 50 to 94-GHz CMOS SPDT switch using traveling-wave concept,” IEEE Microw. Wireless Compon. Lett., vol. 17, no. 2, pp. 130-32, Feb. 2007.


[25]	Z. M. Tsai, M. C. Yeh, H. Y. Chang, M. F. Lei, K. Y. Lin, C. S. Lin, and H. Wang, “FET-integrated CPW and the application in filter synthesis design method on traveling-wave switch above 100 GHz,” IEEE Trans Microw. Theory Tech., vol. 54, no. 5, pp. 2090-2097, May 2006.


[26]	Y. J. Wang, K. Y. Lin, D. C. Niu, and H. Wang, “A V-Band MMIC SPDT passive HEMT switch using impedance transformation networks,” in IEEE MTT-S Int. Dig., vol. 1, pp. 253-256, May 2001.


[27]	K. Y. Lin, W. H. Tu, P. Y. Chen, H. Y. Chang, H. Wang, and R. B. Wu, “Millimeter-wave MMIC passive HEMT switches using traveling-wave concept,” IEEE Trans Microw. Theory Tech, vol. 52, no. 8, pp. 1798-1808, Aug. 2004.


[28]	Hittite Microwave Corporation (Chelmsford, MA USA), 2000-2009, HMC231G7 high isolation SPST hermetic SMT switch, DC- 6GHz, http://www.hittite.com /pr-


oducts/view.html/view/HMC231G7.


[29]	Hittite Microwave Corporation (Chelmsford, MA USA), 2000-2009, HMC550/ H MC500E- SPST failsafe switch SMT, DC- 6GHz, htte://www.hittite.com / produ- cts/view.html/view/HMC550.


[30]	Z. M. Tsai, Y. S. Jiang, J. Lee, K. Y. Lin, and H. Wang,“Analysis and design of bandpass single-pole-double-throw FET filter-integrated switches,”IEEE Trans Microw. Theory Tech., vol. 55, no. 8, pp. 1601-1610, Aug. 2007.


[31]	J. Lee, R. B. Lai, C. C. Chen, C. S. Lin, K. Y. Lin, C. C. Chiong, and H. Wang,“Low insertion-loss single-pole-double-throw reduced-size quarter-wavelength HEMT bandpass filter integrated switches,”IEEE Trans. Microw. Theory Tech., vol. 56, no. 12, pp. 3028-3038, Dec. 2008.



	指導教授	
      	  林祐生(Yo-shen Lin)
      	 	審核日期	2009-8-13
	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



	
