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摘 要

低功率的設計是對於可攜式產品的需求增加和對降低散熱成本的需要。在本文中著重於降低脈衝緩 衝器及匯流排負載晶片

的功率消耗。匯流排（BUS）電路的功率消耗佔整個積體電路功率消耗非常大 的份量，為了降低其功率消耗，所以本篇論

文提出降低匯流排上的電壓振幅（VOLTAGE SWING）之驅 動電路及結合電荷循環使用（CHARGERECYCLE）技術的

驅動電路。由於降低了負載上的電壓振幅，所 以也就大大的減少電路功率的消耗。此電路使用台積電0.35 M M 製程模擬

。

關鍵詞 : 匯流排、電壓振幅、電荷循環使用、低功率

目錄

第一章緒論--P1 1.1 動機--P1 1.2 功率消耗的來源--P2 1.3 論文組織--P4 第二章電荷循環使用及降低振盪電壓的簡介--P5 2.1 

電荷循環使用（CHARGE RECYCLE）--P6 2.2 降低振盪電壓（VOLTAGE SWING REDUCTION）--P8 第三章匯流排驅

動電路--P12 3.1 傳統CMOS 驅動電路--P12 3.2 REDUCED SWING DRIVER-VOLTAGE SENSE TRANSLATOR

（RSDVST）--P14 3.3 SYMMETRIC SOURCE-FOLLOWER DRIVER WITH LEVEL CONVERTER（SSDLC）--P16 3.4

LOW SWING LEVEL CONVERTER（LSLC）--P18 3.5 STATIC DRIVER WITH VOLTAGE SENSE TRANSLATOR

（SDVST）--P20 3.6 CONVENTIONAL CMOS CIRCUIT WITH CHARGE RECYCLING（CMOSCR）--P22 3.7 LOW

SWING LEVEL CONVERTER WITH CHARGE RECYCLING（LSLCCR）--P24 3.8 STATIC DRIVER WITH VST AND

CHARGE RECYCLING（SDVSTCR）--P27 3.9 模擬結果與比較--P31 第四章實驗結果--P33 4.1 設計流程--P33 4.2 佈局設

計--P34 4.3 實驗結果--P37 4.4 預計規格與實測結果--P39 4.5 討論與結論--P41 第五章結論--P42 參考文獻--P44 附錄--P48

參考文獻

[1].WANG XIAOHUI, W. POROD, "A LOW POWER CHARGE-RECYCLING CMOS CLOCK BUFFER" VLSI, 1999. PROCEEDINGS.

NINTH GREAT LAKES SYMPOSIUM ON , PAGE(S): 238 -239, 1999 [2].D.LIU AND C.SVENOSON.POWER CONSUMPTION

ESTIMATION IN CMOS VLSI CHIPS.JOURNAL OF SOLID -STATE CIRCUITS,29(6):663-670, JUNE 1994.�

[3].RENU MEHRA, LISA M. GUERRA, ET AL. A PARTITIONING SCHEME FOR OPTIMIZING INTERCONNECT POWER.

JOURNAL OF SOLID-STATE CIRCUITS, 32(3): 433-443, MARCH 1997.�

[4].A.RJOUB, AND O. KOUFOPAVLOU, "EFFICIENT DRIVERS, RECEIVERS AND REPEATERS FOR LOW POWE -R CMOS BUS

ARCHITECTURES,"PROCEEDINGS OF THE 6TH IEEE INTERNATIONAL CONFERENCE ON EL -ECTRONICS CIRCUITS AND

SYSTEMS (ICECS '99), VOL. 2, PP. 789-794, 1999.�

[5].E.D.KYRIAKIS-BITZAROS, AND S. S. NIKOLAIDIS, "DESIGN OF LOW POWER CMOS DRIVERS BASED ON CHARGE

RECYCLING," PROC. OF IEEE INTERNATIONAL SYMPOSIUM ON CIRCUITS AND SYSTEMS, PP.1924-1927, JUNE 9-12 1997,

HONG KONG.�

[6].YOSHINOBU NAKAGOME,KIYOO ITOH, MASANORI ISODA, KAN TAKEUCHI,AND MASAKAZU AOKI,"SUB-1 -V SWING

INTERNAL BUS ARCHITECTURE FOR FUTURE LOW-POWER ULSI'S,"IEEE JSSC,VOL28, NO. 4,PP.414-419, APRIL 1993.�

[7].A.BELLAOUAR,I.S.ABU-KHATER,AND M.I. ELMASRY,"LOW-POWER CMOS/BICMOS DRIVERS AND RECEIV -ERS FOR

ON-CHIP INTERCONNECTS," IEEE JSSC, VOL. 30, NO. 6, PP.696-700, JUNE 1995.�

[8].R.GOLSHAN,B.HAROUN, "A NOVEL REDUCED SWING CMOS BUS INTERFACE CIRCUIT FOR HIGH SPEED LOW POWER

VLSI SYSTEMS," CIRCUITS AND SYSTEMS, 1994 IEEE INTERNATIONAL SYMPOSIUM ON, VOLUME: 4, PAGE(S): 351-354, 1994.�

[9].HUI ZHANG AND JAN RABAEY, "LOW-SWING INTERCONNECT INTERFACE CIRCUITS",UC BERKLEY,1998.�

[10].M.K.KARLSSON,M.VESTERBACKA, L. WANHAMMAR, "LOW-SWING CHARGE RECYCLE BUS DRIVERS" CIRC -UITS AND

SYSTEMS. ISCAS '98.PROCEEDINGS OF THE 1998 IEEE INTERNATIONAL SYMPOSIUM ON, VOLUME: 2, PAGE(S): 117-120,

1998.�

[11].GIAN CARLO CARDARILLI, MARCELLO SALMERI, ADELIO SALSANO,OSVALDO SIMONELLI,"LOW VOLTAG -E SWING

CIRCUITS FOR LOW DISSIPATION BUSSES," PROC.OF IEEE INTERNATIONAL SYMPOSIUM ON CIRCUITS AND SYSTEMS,



PP. 1868-1871, JUNE 1997, HONG KONG.�

[12].M.KARLSSON,M.VESTERBACKA,L.WANHAMMAR,"NOVEL LOW-SWING BUS-DRIVERS AND CHARGE-RECYCLE

ARCHITECTURES"SIGNAL PROCESSING SYSTEMS.SIPS 97 DESIGN AND IMPLEMENTATION,1997 IEEE WORKSHOP ON ,

PAGE(S): 141-150,1997.�

[13].I.BOURAS,Y.LIAPERDOS,A.ARAPOYANNI, "A HIGH SPEED LOW POWER CMOS CLOCK DRIVER USING CH ARGE

RECYCLING TECHNIQ UE "CIRCUITS AND SYSTEMS, 2000. PROCEEDINGS. ISCAS 2000 GENEVA. THE 2000 IEEE

INTERNATIONAL SYMPOSIUM ON,VOLUME: 5, PAGE(S): 657 -660, 2000.�

[14].K.Y.CHEUNG, "CRRDL: A NOVEL CHARGE RECOVERY-RECYCLING DIFFERENTIAL LOGIC"CIRCUITS AND SYSTEMS,

2001. ISCAS 2001.THE 2001 IEEE INTERNATIONAL SYMPOSIUM ON,VOLUME: 4,PAGE(S): 152 -153, 2001.�

[15].A.RJOUB,O.KOUFOPAVLOU,S.NIKOLAIDIS, "LOW POWER/LOW SWING DOMINO CMOS LOGIC" CIRCUITS AND

SYSTEMS. ISCAS '98.PROCEEDINGS OF THE 1998 IEEE INTERNATIONAL SYMPOSIUM ON,VOLUME :2,PAGE(S): 13 -16, 1998.�

[16].B.GUNNING,L.YUAN, T. NGUYEN, T. WONG,"A CMOSLOW-VOLTAGE-SWING TRANSMISSION-LINE TRANS

-CEIVER"SOLID -STATE CIRCUITS CONFERENCE. DIGEST OF TECHNICAL PAPERS. 39TH ISSCC,1992 IEEE

INTERNATIONAL, PAGE(S): 58 -59, 1992.�

[17].A.INOUE,V.G.DKLOBDZIJA,W.W.WALKER,M.KAI,T.IZAWA,"A LOW POWER SOI ADDER USING REDUCED- SWING

CHARGE RECYCLING CIRCUITS" SOLID -STATE CIRCUITS CONFERENCE. DIGEST OF TECHNICAL PAPERS. ISSCC. 2001

IEEE INTERNATIONAL, PAGE(S): 316 -317,459, 2001.�

[18].A.RJOUB,O.KOUFOPAVLOU,"LOW-SWING/LOW POWER DRIVER ARCHITECTURE" ELECTRONICS,CIRCUITS AND

SYSTEMS, 1999.PROCEEDINGS OF ICECS '99. THE 6TH IEEE INTERNATIONAL CONFERENCE ON, VOLUME: 2, PAGE(S):

639-642, 1999


