
Table of Contents 
Technical Program 

MONDAY, JUNE 3,2002 

8:OO am-9:40 am 
Room 6A 

SESSION MOlA: RFIC PLENARY 
Chair: S. Kiaei, Arizona State University 

Co-Chair: N. Camilleri, RF & Wireless Design Services 

MOlA-1 Keynote Paper: The Worldwide Wireless Web 
8:lO am B. Abdi and E. Maass, Motorola, Inc., Tempe, AZ 

MOlA-2 Keynote Paper: From ‘Cellphone’ to ‘Remote Control on Life’: How Wireless 
8:40 am Communications Will Change the Way we Live Over the Next 20 Years 

W. Webb, PA Consulting, Melbourn, Herts, UK 

MOlA-3 Keynote Paper: Requirements for High Performance RF/UHF ICs and 
9:lO am Possible Solutions 

U.L. Rohde, Synergy Microwave Corp., Paterson, NJ 

3 

7 

13 

. . . 
x111 



MONDAY, JUNE 3,2002 
1O:lO am-1150 am 

Room 6B 

M02A-1 
1O:lO am 

M02A-2 
lo:30 am 

M02A-3 
1050 am 

M02A-4 
11:lO am 

M02A-5 
11:30 am 

SESSION M02A: CELLULAR TRANSCEIVERS 
Chair: S. Lloyd, Conexunt Systems, Inc. 
Co-Chair: J. P. Mondal, Motorola, Inc. 

(Invited) Direct Conversion Receiver Design for Mobile Phone Systems-Challenges, 
Status and Trends 
F. Ali, Nokia Mobile Phones, San Diego, CA 

21 

RF Local Oscillator Path for GSM Direct Conversion Transceiver with True 50% Duty 
Cycle Divide by Three and Active Third Harmonic Cancellation 23 
R. Magoon and A. Molnar, Conexunt Systems Inc., Newport Beach, CA 

W-CDMA SiGe TX-IC with High Dynamic Range and High Power Control Accuracy 
H. Joba, Y. Takahashi, Y. Matsunami, K. Itoh, S. Shinjo*, N. Suematsu*, D.S. Malhit, 
D. Wang?, K. Schelklet, and P. Bacon7, Mobile Communication Business Division, 
Mitsubishi Electric Corporation, Amagasaki, Hyogo, Japan; *Znformation Technology 
R&D Center Mitsubishi Electric Corporation, Kamakura, Kanagawa, Japan; 
f-Communications Research and Development Center; IBM Microelectronics, Lowell, MA 

27 

A Direct-Conversion W-CDMA Front-End SiGe Receiver Chip 
D.Y.C. Lie, J. Kennedy, D. Livezey, B. Yang, T. Robinson, N. Sornin*, T. Beukema, 
L.E. Larsont, A. Senior, C. Saint, J. Blonski, N. Swanberg, P. Pawlowski, D. Gonya, 
X. Yuan, and H. Zamat, IBM Encinitas RFZC Design Centen Communications Research 
and Development Center IBM Microelectronics, Encinitas, CA; *IBM ZaGaude Design 
Center, LaGaude, France; fcurrently with the University of California of San Diego, 
La Jolla, CA 

31 

(Invited) Highly Integrated, Dual Band/T&Mode SiGe BiCMOS Transmitter IC for 
CDMA Wireless Applications 
M. Reddy, D. Yates, C.-H. Lee, G. Taskov, I? Mudge, T. Robinson*, L. Li, B. Agarwal, 
and S.-S. Hwang, Conexant Systems Inc., Newport Beach, CA; *Now with ACCO Systems 
Inc.. France 

35 

xiv 



MONDAY, JUNE 3,2002 
1O:lO am-1150 am 

Room 6A 

SESSION M02B: EFFICIENCY ENHANCEMENT TECHNIQUES FOR HANDSET 
Chair: T. Quach, A40t0roZu Inc. 

Co-Chair: D. Ngo, RFMD 

M02B-1 
1O:lO am 

(Invited) Efficiency Improvement Techniques at Low Power Levels for Linear CDMA 
and WCDMA Power Amplifiers 
T. Fowler, K. Burger, N.-S. Cheng, A. Samelis, E. Enobakhare, and S. Rohlfing, 
Conexant Systems, Inc., Newbury Park, CA 

M02B-2 
lo:30 am 

M02B-3 
1050 am 

(Invited) An Overview of Efficiency Enhancements with Application to Linear Handset 
Power Amplifiers 45 
J. Staudinger, Motorola, Semiconductor Products Sectol; Tempe, AZ 

(Invited) Switched-Mode ‘Dmed High-Efficiency Power Amplifiers: Historical Aspect 
and Future Prospect 49 
A.V. Grebennikov, M/A-COM Eurotec Operations, Cork, Ireland 

M02B-4 A Broadband Monolithic S-Band Class-E Power Amplifier 
11:lO am R. Tayrani, Raytheon Electronic Systems, El Segundo, CA 

41 

53 

xv 



MONDAY, JUNE 3,2002 

10:10 am-1150 am 
Room 602-3-4 

M02C-1 
1O:lO am 

M02C-2 
lo:30 am 

M02C-3 
1050 am 

M02C-4 
11:lO am 

M02C-5 
11:30 am 

SESSION M02C: INTEGRATED VCO 
Chair: J. Lin, Agere Systems 

Co-Chair: N. Camilleri, RF & Wireless Design Services, Inc. 

(Invited) l/f Noise of NMOS and PMOS Transistors and their Implications to Design 
of Voltage Controlled Oscillators 
K.K. 0, N. Park*?+, N. Parks, and D.-J. Yang *, *Silicon Microwave Integrated Circuits 
and Systems Research Group, Dept. of Electrical and Computer Engineering, University 
of Florida, Gainesville, FL; fGloba1 Communication Devices Inc., North Andovel; MA; 
SMassachusetts Institute of Technology, Cambridge, MA; jTexas Instruments Inc., 
Dallas, TX 

59 

A 900 MHz Low Phase Noise CMOS Quadrature Oscillator 
J. Cabanillas, L. Dussopt *, J.M. L6pez-Villegas, and G.M. Rebeiz*, Departament 
d’Electronica, University of Barcelona, Barcelona, Spain; *EECS Dept., University of 
Michigan, Ann Arbor MI 

63 

A 0.18 pm CMOS 2.45 GHz Low-Power Quadrature VCO with 15% Tuning Range 
D. Leenaerts, C. Dijkmans, and M. Thompson, Philips Research, Eindhoven, 
Netherlands; 93, Dublin, Ireland 

67 

A 1.8-V 6/9-GHz Switchable Dual-Band Quadrature LC VCO in SiGe 
BiCMOS Technology 
H. Shin, Z. Xu, and M.F. Chang, High Speed Electronics Laboratory, Electrical 
Engineering Dept., University of California, Los Angeles, CA 

71 

A 1V 3.957 GHz Differentially-Tuned VCO in SO1 CMOS 
N. Fong, J.-O. Plouchart*, N. Zamdmert, D. Liu*, L. Wagner?, C. Plett, and G. Tarr, 
Department of Electronics, Carleton University, Ottawa, Ontario, Canada; *IBM TJ. 
Watson Research Centel; Yorktown Heights, NY; fIBM Microelectronics Semiconductor 
Research and Development Center; Hopewell Junction, NY 

75 

xvi 



MONDAY, JUNE 3,2002 
1O:lO am-11:SO am 

Room 606-607 

M02D-1 (Invited) Design of High-Speed Fiber Optic Datalinks 
1O:lO am T. Mader, Intel, Newark, CA 

M02D-2 
lo:40 am 

A 37-50 GHz InP HBT VCO IC for OC-768 Fiber Optic Communication Applications 85 
L. Zhang, R. Pullela, C. Winczewski, J. Chow, D. Mensa, S. Jaganathan, and R. Yu, 
Gtran Inc., Newbury Park, CA 

M02D-3 
lo:50 am 

M02D-4 
11:lO am 

M02D-5 
11:30 am 

SESSION M02D: OPTICAL SYSTEM ICs 
Chair: K. Kobayashi, Sirenza Microdevices 

Co-Chair: J. Ou, Intel 

81 

Amplifier Array for 12 Parallel 10 Gb/s Optical-Fiber Links Fabricated in a SiGe 
Production Technology 
A. Schild, H.-M. Rein, J. Miillrich, L. Altenhain, J. Blank*, and K. Schredinger*, 
Ruhr- University Bochum, Bochum, Germany; Vnjineon Technologies AG, Fiber Optics, 
Berlin, Germany 

89 

Front-End CMOS Chipset for 10 Gb/s Communication 
A.K. Petersen, K. K~zllo~lu, T. Yoon, F. Williams, Jr., and M.R. Sandor, Intel Corp., 
Optical Components Division, Calabasas Design Centel; Calabasas, CA 

93 

Application of Quasi-Static Method of Moments for the Design of OC-192 and 
OC-768 Fiber Optic Integrated Circuits 
C.-W.P. Huang, J.-W. Bao, N. Dwarakanath, and S. Al-Kuran, ANADZGZCS, Inc., 
Warren, NJ 

97 

xvii 



MONDAY, JUNE 3,2002 

1:20 pm-3:00 pm 
Room 6B 

M03A-1 
1:20 pm 

M03A-2 
1:40 pm 

M03A-3 
2:00 pm 

M03A-4 
2:30 pm 

M03A-5 
2:40 pm 

SESSION M03A: WIRELESS DATA SYSTEM IC’s 
Chair: W.B. Kuhn, Kansas State University 

Co-Chair: A. Jerng, DSP Group 

(Invited) CMOS Components for 802.11b Wireless LAN Applications 
K.K. O*t$, X. Li§, F.-J. Huang¶, and W. Foleyt, *SiMZCS Research Group, Dept. of 
Electrical and Computer Engineering, University of Florida, Gainesville, FL; 
f-Massachusetts Institute of Technology, Cambridge, MA: #Global Communication 
Devices Inc., North Andover MA; jlntersil Corp., Palm Bay, FL; YMaxim Integrated 
Products, Inc., Chelmsford, MA 

103 

A 3V, 0.35um CMOS Bluetooth Receiver IC 
W. Sheng, B. Xia, A. Emira, C. Xin, A.Y. Valero-Lopez, S.T. Moon, E. SBnchez-Sinencio, 
Analog & Mixed Signal Center Dept. of Electrical Engineering, Texas A&M University, 
College Station, TX 

103 

Integrated CMOS Transceivers Using Single-Conversion Standard IF or Low IF RX 
for Digital Narrowband Cordless Systems 
A. Jerng, A. Truong, D. Wolday, E. Unruh, E. Landi, L. Wong, R. Fried, and S. Gibbons, 
DSP Group, Santa Clara, CA 

111 

A Highly Integrated, Versatile GPS Receiver for E911 Applications 
L. Wilz, T. Shie, J. Young, and T. Hancock, Conexant Systems, Inc., Newport Beach, CA 

115 

A SiGe Transceiver Chipset for lOOMbps/lGbps Digital Communication Over 
Cable System 
A. Alexanian, M. Wu, A. Burgess, Y. Wei, and X. Zhang, Narad Networks, Wesford, MA 

119 

. . . 
xv111 



MONDAY, JUNE 3,2002 
1:20 pm-3:OO pm 

Room 6A 

M03B-1 
1:20 pm 

M03B-2 
1:40 pm 

M03B-3 
2:00 pm 

M03B-4 
2120 pm 

M03B-5 
2:40 pm 

SESSION M03B: LNAs, MIXERS, AND SWITCHES 
Chair: Y. Deval, IXL 

Co-Chair: D. Nobbe, Peregrine Semiconductor 

Automatic Synthesis of a 2.1GHz SiGe Low Noise Amplifier 
G. Zhang, A. Dengi*, and L.R. Carley, Department of Electrical and Computer 
Engineering, Carnegie Mellon University, Pittsburgh, PA; *Neolinear Inc., 
Pittsburgh, PA 

125 

Highly Linear SiGe BiCMOS LNA and Mixer for Cellular CDMA/AMPS Applications 129 
V. Aparin, E. Zeisel, and P. Gazzerro, QUALCOMM Inc., San Diego, CA 

An Even Harmonic Type Direct Conversion SiGe-MMIC Receiver for W-CDMA 
Mobile Terminals 
E. Taniguchi, M. Shimozawa, T. Ikushima”, K. Sadahiro*, T. Katsura*, K. Maeda*, 
K. Itoh*, N. Suematsu, T. Takagi, and 0. Ishida, Information Technology R&D Centei; 
Mitsubishi Electric Corp., Kamakura-City, Kanagawa, Japan; Mobile Communication 
Business Division, Mitsubishi Electric Corp., Amagasaki-City, Hyogo, Japan 

133 

A 2.6 V GSM/PCN Dual Band Variable Gain Low Noise BP Down Conversion Mixer 
B. Kim, K.-S. Nah, T.-W. Ahn, H.-I. Lee, J.-K. Cho, and B.-H. Park, RF Projects, 
Samsung Electronics Co., Ltd., Kyunggi do, Korea 

137 

A +2.4/O V Controlled High Power GaAs SPDT Antenna Switch IC for 
GSM Application 
K. Numata, Y. Takahashi, T. Maeda, and H. Hida, Photonic and Wireless Device Research 
Laboratories, NEC Corporation, Tsukuba, Ibaraki, Japan 

141 

xix 



MONDAY, JUNE 3,2002 
1:20 pm-3:OO pm 

Room 602-34 

SESSION M03C: HIGH FREQUENCY RECEIVER AND CONVERTER TECHNOLOGY 
Chair: M. Kumar, Lockheed Martin 

Co-Chair: E. Reese, TriQuint Semiconductor 

M03C-1 
1:20 pm 

M03C-2 
1:40 pm 

M03C-3 
2:00 pm 

M03C-4 
2:20 pm 

M03D-1 
1:20 pm 

M03D-2 
1:40 pm 

M03D-3 
2:00 pm 

M03D-4 
2:20 pm 

M03D-5 
2:40 pm 

A 2-18 GHz Wideband High Dynamic Range Receiver MMIC 
D.C. Bannister, C.A. Zelley, and A.R. Barnes, QinetiQ Ltd., M&em, Worcestershire, UK 

A 3-33 GHz PHEMT MMIC Distributed Drain Mixer 
K.-L. Deng and H. Wang, Dept. of Electrical Engineering and Graduate Institute of 
Communication Engineering, National Taiwan University, Taipei, Taiwan, ROC 

Ka-Band Direct Digital Receiver Using 0.25 urn GaAs PHEMTs 
S.O. Tatu, E. Moldovan, G. Brehm*, K. Wu,, and R.G. Bosisio, Poly-Grumes Research 
Center; Departement de Genie Electrique, Ecole Polytechnique, Montreal, Quebec, 
Canada; *TriQuint Semiconducton Richardson, TX 

A Single-Chip 24 GHz Receiver Front-End Using a Commercially Available SiGe 
HBT Foundry Process 
E. Sonmez, A. Trasser, K.-B. Schad, P. Abele, and H. Schumacher, Dept. of Electron 
Devices and Circuits, University of Ulm, Ulm, Germany 

MONDAY, JUNE 3,2002 
1:20 pm-3:OO pm 

Room 606-607 

SESSION M03D: PLL AND FREQUENCY SYNTHESIZER 
Chair: J. Lin, Agere Systems 

Co-Chair: N. Camilleri, RF & Wireless Design Services, Inc. 

Low Power, High Speed PLL Fabricated in UTSi@ Process 
G.C. Wu, D. Kelly, D. Staab, and P. Denny, Peregrine Semiconductor Corp., 
San Diego, CA 

A 2V, 2.3/4.6 GHz Dual-Band CMOS Frequency Synthesizer 
W.-Z. Chen, J.-X. Chang, Y.-J. Hong, M.-T. Wong, and C.-L. Kuo, Dept. of Electrical 
Engineering, National Central University, Chung-Li, Taiwan 

A Low Jitter 5.3-GHz 0.1%urn CMOS PLL Based Frequency Synthesizer 
S. Ali and F. Jain, Dept. of Electrical and Computer Engineering, University of 
Connecticut, Storrs, CT 

Design Considerations in a BiCMOS Dual-Modulus Prescaler 
F. Dtilger, E. Sanchez-Sinencio, and A. Bellaouar*, Texas A&M University, Dept. of 
Electrical Engineering, College Station, TX; *Texas Instruments Inc., Dallas, TX 

Time Delay Considerations in High-Frequency Phase-Locked Loops 
J. Buckwalter and R.A. York, University of California-Santa Barbara, Santa 
Barbara, CA 

147 

151 

155 

159 

165 

169 

173 

177 

181 

xx 



MONDAY, JUNE 3,2002 

3:30 pm-510 pm 
Room 6B 

M04A-1 
3:30 pm 

M04A-2 
3:50 pm 

M04A-3 
4:lO pm 

M04A-4 
4:30 pm 

M04A-5 (Invited) 46 RF Systems on Chip or on Module? 
4:SO pm D. Belot, ST Microelectronics, Crolles, France 

SESSION M04A: 36 CELLULAR SYSTEMS & CHIP SETS 
Chair: F. Ali, Nokia Mobile Phones 

Co-Chair: J. Mondal, Motorola 

(Invited) The MSM5100TM cdma2000 + AMPS + gpsOneTM + Bluetooth Multimode 
ASIC for 3G Handsets 186-A 
B.K. Butler, K.-C. Lai, K. Saints, and B. Meagher, CDMA Technologies Group of 
QUALCOMM Inc., San Diego, CA 

A Re-Configurable Receiver Architecture for 36 Mobiles 
B. Minnis and P. Moore, Philips Research Laboratories, Redhill, Surrey, UK 

187 

A Highly Integrated 0.25um BiCMOS Chipset for 36 UMTSNVCDMA Handset 
RF Sub-System 
D. Brunel, C. Caron, C. Cordier, and E. SoudCe, Philips Semiconductors, Caen, France 

191 

A CMOS Transmit/Receive IF Chip-Set for WCDMA Mobiles 
U. Dasgupta, W.G. Yeoh, C.G. Tan, S.J. Wong, H. Mori*, R. Singh, and M. Itoh?, 
Institute of Microelectronics, Singapore; *Oki Electric Industry, Japan; fOki Techno 
Centre, Singapore 

195 

199 

xxi 



MONDAY, JUNE 3,2002 

3:30 pm-510 pm 
Room 6A 

M04B-1 
3:30 pm 

M04B-2 
350 pm 

M04B-3 
4:lO pm 

M04B-4 
4:30 pm 

M04B-5 
450 pm 

SESSION M04B: LOW NOISE AMPLIFIERS 
Chair: D. Nobbe, Peregrine Semiconductor 

Co-Chair: Y. Deval, ZXL 

Gain Controllable Very Low Voltage (II V) S-9 GHz Integrated CMOS LNA’s 
T.K.K. Tsang and M.N. El-Gamal, Microelectronics and Computer Systems Laboratory, 
McGill University, Montreal, Quebec, Canada 

205 

Step Gain Amplifier with Impedance Unchanged in Gain Control 
M. Tanabe, T. Fukuda, and K. Nishii, Semiconductor Devices Research Center Corporate 
Manufacturing & Development Division, Semiconductor Company, Matsushita Electric 
Industrial Co. Ltd., Takatsuki, Osaka, Japan 

209 

Enhancement Mode PHEMT Low Noise Amplifier with LNA Linearity Control 
(IP3) and Mitigated Bypass Switch 
S. Kumar, M. Vice, H. Morkner, and L. Wayne, Agilent Technologies, WSD R&D, 
Newark, CA 

213 

Low Noise, High Linearity, Wide Bandwidth Amplifier Using a 0.35pm SiGe 
BiCMOS for WLAN Applications 
J. Sadowy*T, I. Telliezt, J. Graffeuil*$, E. Tournier*$, L. Escotte*$, and R. Plana*$, 
LAAS CNRS 7; fSTMicroelectronics 8.50; fUniversite’ P Sabatiel; Toulouse, France 

217 

A 5%GHz Two-Stage High-Linearity Low-Voltage Low Noise Amplifier in a 0.35~pm 
CMOS Technology 221 
R.-C. Liu, C.-R. Lee, H. Wang, and C.-K. Wang, Dept. of Electrical Engineering, 
National Taiwan University Taipei, Taiwan, Republic of China 

xxii 



MONDAY, JUNE 3,2002 

3:30 pm-5:lO pm 
Room 602-3-4 

SESSION M04C: VERY HIGH SPEED SI AND SIGE DIVIDER ICs 
Chair: E. Reese, TriQuint Semiconductor 
Co-Chair: M. Kumar, Lockheed Martin 

M04C-1 A 14,s GHz-O,35 ,um Frequency Divider for Dual-Modulus Prescalar 227 
3:30 pm 8. Toumier*t, M. SiC*$, and J. Graffeuil”?, *LAAS/CNRS, Toulouse, France; 

f University P. Sabatiel; Toulouse, France; $STMicroelectronics SA, Crolles, France 

M04C-2 A High Sensitivity Static 2:l Frequency Divider up to 19 GHz in 120 nm CMOS 231 
3:SO pm H.-D. Wohlmuth*, D. Kehrer*T, and W. Simbiirger*, *INFINEON Technologies AG, 

Corporate Research, Munich, Germany; fTechnica1 University Vienna, Institute of 
Communications and Radio-Frequency Engineering Vienna, Austria 

M04C-3 A Low-Power 20 GHz Static Frequency Divider with Programmable Input Sensitivity 235 
4:lO pm C.S. Vaucher and M. Apostolidou, Philips Research Laboratories, 

Eindhoven, Netherlands 

M04C-4 36 GHz Dual-Modulus Prescaler in SiGe Bipolar Technology 239 
4:30 pm H. Knapp, M. Wurzer, J. Bock, T.F. Meister, G. Ritzberger, and K. Aufinger, Znjineon 

Technologies AG, Corporate Research, Munich, Germany 

MONDAY, JUNE 3,2002 

3:30 pm-5:lO pm 
Room 606-607 

SESSION M04D: POWER AMPLIFIERS FOR HANDSET APPLICATIONS 

M04D-1 
3:30 pm 

A GSM/EDGE Dual-Mode, 900/1800/1900-MHz Triple-Band HBT MMIC Power 
Amplifier Module 
K. Yamamoto, T. Asada, S. Suzuki, T. Miura, A. Inoue, S. Miyakuni, J. Otsuji, R. Hattori, 
Y. Miyazaki, and T. Shimura, High Frequency & Optical Semiconductor Division, 
Mitsubishi Electric Corporation, Ztami, Hyogo, Japan 

M04D-2 
3:50 pm 

A 20mA Quiescent Current CVKC Parallel Operation HBT Power Amplifier for 
W-CDMA Terminals 
S. Shinjo, K. Mori, H. Ueda, A. Ohta*, H. Seki*, N. Suematsu, and T. Takagi, 
Information Technology R&D Center Mitsubishi Electric Corp., Kamakura, Kanagawa, 
Japan; *High Frequency & Optical Semiconductor Business Division, Mitsubishi 
Electric Corp., Itami, Hyogo, Japan 

M04D-4 
4:lO pm 

A New “Active” Predistortor with High Gain Using Cascade-FET Structures 
M.-S. Jeon, J. Kim, H. Kang*, S. Jung*, J. Lee*, and Y. Kwon, School of Electrical 
Engineering, Seoul National University, Seoul, Korea; “WAVZCS Co., Ltd., Telson 
Venture B/D, Seoul, Korea 

M04D-5 Integrated Distributed Amplifier with Passive-Free Input Driver 
4:30 pm B. Stengel and B. Thompson, Motorola Labs and Motorola WITC, Plantation, FL 

Chair: T. Quach, Motorola Inc. 
Co-Chair: N. Suematsu, Mitsubishi Electronic Corp. 

245 

249 

253 

257 

. . . 
xx111 



TUESDAY, JUNE 4,2002 
1O:lO am-1150 am 

Room 608-609 

SESSION TU2A: JOINT RFIC/IMS2002 SPECIAL SESSION ON RADIO FREQUENCY 
INTEGRATED CIRCUITS FOR 36 

Chair: R. Weigel, University of Linz, Austria 
Co-Chair: C.C.W. Ruppel, EPCOS AG 

TU2A-1 
1O:lO am 

TU2A-2 
lo:40 am 

TU2A-3 
11:lO am 

TU2A-4 
11:30 am 

(Invited) Integrated Even Harmonic Type Direct Conversion Receiver for W-CDMA 
Mobile Terminals 
K. Itoh, T. Yamaguchi, T. Katsura, K. Sadahiro, T. Ikushima, R. Hayashi*, F. Ishizu*, 
E. Taniguchi”, T. Nishino *, M. Shimozawa”, N. Suematsu”, T. Takagi*, and 0. Ishida*, 
Mobile Communication Business Division, Mitsubishi Electric Corp., Hyogo, Japan; 
*Information Technology R&D Center; Mitsubishi Electric Corporation, Kamakura, 
Kanagawa, Japan 

(Invited) An Analog Baseband Chain for a UMTS Zero-IF Receiver in a 75 GHz 
SiGe BiCMOS Technology 
W. Schelmbauer”, H. Pretlt, L. Maurer*, B. Adler+, R. Weigel*t, R. Hagelauer*t, and 
J. Fenk$, *Institute for Communications and Information Engineering, University of Linz, 
Austria; jDICE Danube Integrated Circuit Engineering, Linz, Austria; #Zn.neon 
Technologies, Munich, Germany 

A 2-GHz RF Front-End Transceiver Chipset in CMOS Technology for PCS and 
IMT-2000 Applications 
Y.-S. Youn, N.-S. Kim, J.-H. Chang, Y.-J. Lee, and H.-K. Yu, Electronics and 
Telecommunications Research Institute, Daejeon, Republic of Korea 

System Analysis of a W-CDMA Base-Station PA Employing Adaptive 
Digital Predistortion 
C. Potter, Tality UK Ltd., Cambridge, UK 

263 

267 

271 

275 

xxiv 



TUESDAY, JUNE 4,2002 
1O:lO am-1150 am 

Room 606-607 

TU2B-2 
1O:lO am 

TU2B-3 
lo:30 am 

TU2B-4 
1050 am 

TU2B-5 
11:lO am 

TU2B-6 
11:30 am 

SESSION TU2B: JOINT IMS-RFIC SESSION: MMIC TECHNOLOGY 
Chair: A. Madjar, Rafael 

Co-Chair: T. Lee, Boeing Satellite Systems 

Ku-Band MMIC’s in Low-Cost, SMT Compatible Packages 
H.C. Huang, A. Ezzeddine, A. Dar-wish, B. Hsu, J. Williams*, and S. Peak*, AMCOM 
Communication, Inc., Clarksburg, MD; *currently with Technovative Applications, Los 
Angeles, CA 

281 

ESD Protection of RF Circuits in Standard CMOS Process 
K. Higashi, A.O. Adan, M. Fukumi, N. Tanba*, T. Yoshimasu*, and M. Hayashi, Design 
Technology Development Center, IC Development Group, Sharp Corp., Tenri, Nara 
Prefecture, Japan; *Analog IC Division, IC Group, Sharp Corp., Tenri, Nara 
Prefecture, Japan 

285 

Novel BiCMOS Compatible, Short Channel LDMOS Technology for Medium Voltage 
RF & Power Applications 289 
A. Litwin, 0. Bengtsson”, and J. Olssont, Ericsson Microelectronics, Kista, Sweden; 
*Swedish Linear Microwave, Gtivle, Sweden; TUppsala University, Uppsala, Sweden 

Electromagnetic Coupling Effects in RFCMOS Circuits 
A.O. Adan, M. Fukumi, K. Higashi, T. Suyama*, M. Miyamoto*, and M. Hayashi, 
IC Development Group, SHARP Corp., Tenri, Nara, Japan; *Advanced Research Labs, 
SHARP Corp., Tenri, Nara, Japan 

293 

Ultra Low-Power VCO Based on InP-HEMT and Heterojunction Interband Dmnel 
Diode for Wireless Application 
A. Cidronali, G. Collodi, M. Camprini, V. Nair*, G. Manes, J. Lewis*, and H. Goronkin*, 
Dept. Electronics and Telecommunications, University of Florence, Firenze, Italy; 
*PSRL, Motorola Labs, Tempe, AZ 

297 

xxv 



TUESDAY, JUNE 4,2002 

1:20 pm-3:00 pm 
Room 608-609 

TU3A-1 
1:20 pm 

TU3A-2 
1:40 pm 

TU3A-3 
2:00 pm 

TU3A-4 
2:20 pm 

TU3A-5 
2:40 pm 

SESSION TU3A: JOINT IMS-RFIC SESSION: SILICON SUBSTRATE 
AND INDUCTOR MODELING 

Chair: A. Gupta, Anadigics 
Co-Chair: A. Westwick, Silicon Laboratories 

(Invited) Modeling of Passive Elements with ASITIC 
A.M. Niknejad, University of California, Berkeley, CA 

303 

Modeling of Frequency Dependent Losses in Two-Port and Three-Port Inductors 
on Silicon 
T. Kamgaing, T. Myers, M. Petras, and M. Miller, Motorola SPS, Tempe, AZ 

307 

Characterization and Modeling of On-Chip Inductor Substrate Coupling Effect 
C.-J. Chao*$, S.-C. Wongt, C.-J. Hsuf, M.-J. Chen*, and L.-Y. Leu$, *Znstitute of 
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Y.-S. Lin, S.-S. Lu*, T.-H. Lee, and H.-B. Liang, Department of Electrical Engineering, 
National Chi-Nan University, Puli, Taiwan, ROC; *Department of Electrical 
Engineering, National Taiwan University, Taipei, ROC 

315 

A New Methodology for the Computation of the Substrate Parasitics of 
Octagonal Inductors 
W. Tatinian*t, P Pannier*, and R. Gillon?, L2MP-ZCF c/o ZMT TechnopSle de 
Ch&eau Gombert, Marseille, France: fAlcate1 Microelectronics Westerring, 
Oudenaarde, Belgium 
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TUESDAY, JUNE 4,2002 
1:20 pm-3:00 pm 
Room 606-607 

SESSION TU3B: JOINT IMS-RFIC SESSION: SIGE RFIC PROCESS TECHNOLOGIES 
Chair: K. Ashby, Microtune Inc. 

Co-Chair: B. Xavier, National Semiconductor 

TU3B-1 
1:20 pm 

TU3B-2 
1:40 pm 

TU3B-3 
2:00 pm 

TU3B-4 
2:20 pm 

TU3B-5 
2:40 pm 

(Invited) Review of SiGe Process Technology and its Impact on RFIC Design 
A. Das, M. Huang, J. Mondal, D. Kaczman, C. Shurboff, and S. Cosentino, Motorola 
Inc., Libertyville, IL 

(Invited) High Performance Circuits in 0.18 urn SiGe BiCMOS Process for 
Wireless Applications 
P. Ye, B. Agarwal, M. Reddy, L. Li, J. Cheng, PC. Mudge, E. McCarthy, and S.L. Lloyd, 
Conexant Systems Inc., Newport Beach, CA 

Low-Frequency Noise Figures-of-Merit in RF SiGe HBT Technology 
J. Tang, G. Niu, Z. Jin, J.D. Cressler, S. Zhang, A.J. Joseph*, and D.L. Harame*, ECE 
Department, Auburn University, Auburn AL; *IBM Microelectronics, Essex Junction, VT 

COM2 Enhanced Graded Base SiGe Technology for High Speed Applications 
T. Ivanov, M. Carroll, S. Moinian”, M. Mastrapasqua*, M. Frei*, A. Chen, C. King*, 
A. Hamad, E. Martin, S. Shive, T. Esry, C. Lee, R. Johnson*, T. Sorsch*, M. Carroll*, 
K. Banoo*, P. Smith, and W. Cochran, Agere Systems, Orlando, FL; *Agere Systems, 
Murray Hill, NJ 

Advanced Passive Devices for Enhanced Integrated RF Circuit Performance 
D. Coolbaugh, E. Eshun, R. Groves *, D. Harame, J. Johnson, M. Hammad, Z. He, 
V. Ramachandran, K. Stein*, S. St Onge, S. Subbanna”, D. Wang-f, R. Volant”, 
X. Wang?, and K. Watson, IBM Corp., Essex Junction, fl; *IBM Corp., Hopewell 
Junction, NY; fIBM Corp., Lowell, MA 
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TU4A-1 
3:30 pm 

TU4A-2 
3:50 pm 

TU4A-3 
4:lO pm 

TU4A-4 
4:30 pm 

TU4A-5 
4:50 pm 

TUESDAY, JUNE 4,2002 

3:30 pm-510 pm 
Room 608-609 

SESSION TU4A: JOINT IMS-RFIC SESSION: ACTIVE DEVICE MODELING 
AND CHARACTERIZATION 
Chair: J. Staudinger, Motorola 

Co-Chair: P. Murphy, University College Cork 

(Invited) A Robust High Voltage Si LDMOS Model Extraction Process to Achieve 
First Pass Linear RFIC Amplifier Design Success 
J.A. Plti and D. Bridges, Motorola, Semiconductor Products Sectol; Wireless 
Infrastructure Systems Division, Tempe, AZ 

347 

Large-Signal Modeling of GaN FET and Nonlinearity Analysis Using Volterra Series 351 
S.S. Islam and A.F.M. Anwar, Dept. of Electrical and Computer Engineering, University 
of Connecticut, Burrs, CT 

Direct Parameter Extraction on RF-CMOS 
F.X. Pengg, CSEM, Neuchatel, Switzerland 

355 

Low Frequency Noise Characterization and Modeling of Microwave Bipolar Devices: 
Application to the Design of Low Phase Noise Oscillator 359 
L. Bary, G. Cibiel, I. Telliez*, J. Rayssac, A. Rennane, C. Boulangerj-, 0. Llopis, 
M. Borgarino, R. Planat, and J. Graffeuils, LAAS-CNRS, Toulouse, France; 
*STMicroelectronics, Crolles, France; fCNES, Toulouse, France: $LAAS-CNRS and 
University Paul Sabatiel; Toulouse, France 

Linearity Analysis of CMOS for RF Application 
S. Kang, B. Choi, and B. Kim, Dept. of Electronic and Electrical Engineering and 
Microwave Application Research Center, Pohang University of Science and Technology, 
Kyungbuk, Republic of Korea 
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TU4B-1 
3:30 pm 

TU4B-2 
350 pm 

TU4B-3 
4:lO pm 

TU4B-4 
4:30 pm 

TU4B-5 
450 pm 

TUESDAY, JUNE 4,2002 
3:30 pm-5:00 pm 

Room 606-607 

SESSION TU4B: JOINT IMS-RFIC SESSION: RFIC POWER 
AMPLIFIER TECHNOLOGIES 

Chair: B. Xavier, National Semiconductor 
Co-Chair: K. Ashby, Microtune Inc. 

(Invited) RF Power Devices for Wireless Communications 
C.E. Weitzel, Motorola, Inc., Semiconductor Products Secton Tempe, AZ 

369 

SiGe/Si Power HBTs for X- to K-Band Applications 
S. Mohammadi, Z. Ma, J. Park, P. Bhattacharya, L.P.B. Katehi, G.E. Ponchak*, 
S.A. Alterovitz”, K.M. Strohmt, and J.-F. Luyt, EECS Dept., University of Michigan, 
Ann Arbol; MI; *NASA Glenn Research Centel; Cleveland, OH; fDaimler-Chrysler 
Research Centel; Ulm, Germany 

373 

RF Power Characteristics of SiGe Heterojunction Bipolar Transistor with High 
Breakdown Voltage Structures 
T. Matsuno, K. Nishii, S. Sonetaka, Y. Toyoda, N. Iwamoto, Semiconductor Device 
Research Centel; Discrete Device Division, Semiconductor Co., Matsushita Electric 
Industrial Co., Ltd. 

377 

Design Techniques for Improved Microwave Performance of Small Outline Packages 381 
D. Jessie and L. Larson, University of California-San Diego, La Jolla, CA 

Spiral Inductor Performance in Deep-Submicron Bulk-CMOS with 
Copper Interconnects 385 
W.B. Kuhn, A.W. Orsborn, M.C. Peterson, S.R. Kythakyapuzha, A.I. Hussein, J. Zhang, 
J. Li, E.A. Shumaker, and N.C. Nair, Dept. of Electrical and Computer Engineering, 
Kansas State University, Manhattan, KS 

TUESDAY, JUNE 4,2002 
1:30 pm-4:30 pm 

Room 6E 

SESSION IF-TU: (JOINT IMS-RFIC SESSION) TUESDAY INTERACTIVE FORUM 

IF-TU-33 
1:30 pm 

A 6.5-mW Receiver Front-End for Bluetooth in 0.1%pm CMOS 
F. Beffa, R. Vogt, W. Bachtold, E. Zellweger*, and U. Lottt, Swiss Federal Institute of 
Technology (ETH), Zurich, Switzerland; *Asulab S.A., Marin, Switzerland; fActer A.G., 
Zurich, Switzerland 

IF-TU-34 An Active SiGe Sub-Harmonic Direct-Conversion Receiver Front-End Design for 
1:30 pm 5-6 GHz Band Applications 

R. Svitek, D. Johnson*, and S. Raman, Wireless Microsystems Lab, Bradley Dept. of 
ECE, Virginia Tech, Blacksburg, VA; *Now with the Integrated Semiconductor Business 
Unit, M/A-COM, Roanoke, VA 

IF-TU-35 
1:30 pm 

Soft Breakdown and Hot Carrier Reliability of CMOS RF Mixer and Redesign 
Q. Li, W. Li, J. Zhang*, and J.S. Yuan, Chip Design and Reliability Lab, School of 
Electrical Engineering & Computer Science, University of Central Florida, Orlando, FL; 
*VLSI Tech. Lab, Agere Systems, Orlando, FL 

Chair: R. Lutz, Maxim Integrated Products 
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IF-TU-36 
1:30 pm 

IF-TU-37 
1:30 pm 

IF-TU-38 
1:30 pm 

IF-TU-39 
1:30 pm 

IF-TU-40 
1:30 pm 

IF-TU-41 
1:30 pm 

IF-TU-42 
1:30 pm 

IF-TU-43 
1:30 pm 

IF-TU-44 
1:30 pm 

IF-TU-45 
1:30 pm 

IF-TU-46 
1:30 pm 

IF-TU-47 
1:30 pm 

High-Q Copper Inductors on Standard Silicon Substrate with a Low-k BCB 
Dielectric Layer 
X. Huo, K.J. Chen, and P.C.H. Char-r, Dept. of Electrical and Electronic Engineering, 
Hong Kong University of Science and Technology, Clear Water Bay, Kowloon, 
Hong Kong 

403 

Geometry and Bias Current Optimization for SiGe HBT Cascade 
Low-Noise Amplifiers 
Q. Liang, G. Niu, J.D. Cressler, S. Taylor*, and D.L. Hararnet, Alabama 
Microelectronics Science and Technology Centel; Electrical and Computer Engineering 
Department, Auburn University, Auburn, AL: *Maxim Integrated Products, Hillsboro, 
OR; fZBM Microelectronics, Essex Junction, VT 

407 

High Linearity Low-k BCB-Bridged AlGaAs/InGaAs Power HFETs 
H.-C. Chiu, M.-J. Hwu, S.-C. Yang, and Y.-J. Chan, Department of Electrical 
Engineering, National Central University, Chungli, Taiwan, ROC 

411 

Performance of a CMOS Bluetooth Transceiver IC with Copper RF Passives 
M.T. Doan, Q. Yin, K.E. Sze, P.B. Khannur, S.C. Rustagi, S. Jinglin, P.D. Foo, and 
A.B. Ajjikuttira, Institute of Microelectronics, Singapore 

415 

Effects of Dummy Patterns and Substrate on Spiral Inductors for Sub-Micron RFICs 419 
J.-H. Chang*t, Y.-S. Yount, H.-K. Yut, and C.-K. Kim*, *Dept. of EECS, Korea 
Advanced Institute of Science and Technology (KAZST), Daejeon, Republic of Korea; 
?Electronics and Telecommunications Research Institute (ETRZ), Daejon, Republic 
of Korea 

Schottky Junction Transistors for Micropower RFICs 
J. Spann, Z. Wu, P. Jaconelli, J. Yang, and T.J. Thornton, Arizona State University, Dept. 
of Electrical Engineering and Centerfor Solid State Electronics Research, Tempe, AZ 

423 

ESD Protection Design for YOO-MHz RF Receiver with S-kV HBM ESD Robustness 
M.-D. Ker, W.-Y. Lo, C.-M. Lee, C.-P. Chen*, and H.-S. Kao*, Integrated Circuits & 
Systems Laboratory, Institute of Electronics, National Chiao-Tung University, Hsinchu, 
Taiwan; *R&D Division, Alfaplus Semiconductor Inc., Hsinchu, Taiwan 

Improvements to Performance of Spiral Inductors on Insulators 
D. Kelly and F. Wright, Peregrine Semiconductor Corp., San Diego, CA 

427 

431 

Octave Tunable, Highly Linear, RC-Ring Oscillator with Differential Fine-Coarse 
Tuning, Quadrature Outputs and Amplitude Control for Fiber Optic Transceivers 
M.A.T. Sanduleanu, D. van Goor, and H. Veenstra, Philips Research, 
Eindhoven, Netherlands 

435 

A 2.45GHz Fully-Differential CMOS Image-Reject Mixer for Bluetooth Application 
P.B. Khannur and K.S. Ling*, Institute of Microelectronics (ZME), Singapore; *Oki 
Techno Centre, Singapore 

439 

Super Compact RFIC Inductors in O.lSum CMOS with Copper Interconnects 
H. Feng, G. Jelodin, K. Gong, R. Zhan, Q. Wu, C. Chen, and A. Wang, Integrated 
Electronics Laboratory, Dept. of Electrical & Computer Engineering, Illinois Institute of 
Technology, Chicago, IL 

443 

High Performance Single Supply Power Amplifiers for GSM and DCS Applications 
Using True Enhancement Mode FET Technology 
E. Glass, M. Shields, and A. Reyes, Motorola, Inc., Semiconductor Product Sectol; 
Tempe, AZ 
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IF-TU-48 
1:30 pm 

IF-TU-49 
1:30 pm 

IF-TUdO 
1:30 pm 

IF-TU-51 
1:30 pm 

IF-TU-52 
1:30 pm 

IF-TU-53 
1:30 pm 

IF-TU-54 
1:30 pm 

IF-TU-55 
1:30 pm 

IF-TU-56 
1:30 pm 

IF-TU-57 
1:30 pm 

IF-TU-58 
1:30 pm 

IF-TU-59 
1:30 pm 

Integrated 2.4 GHz CMOS Quadrature VCO with Symmetrical Spiral Inductors and 
Differential Varactors 
B. Chi and B. Shi, Institute of Microelectronics, Tsinghua University, Beijing, China 

A Fully Monolithic SiGe Quadrature Voltage Controlled Oscillator Design for 
GSM/DCS-PCS Applications 
D. Cordeau*t, J.-M. Paillot?, H. Cam*, G. De Astis*, and L. Dascalescut, *ACCO, 
Saint-Germain-en-Laye, France; fLAZZ-ESZP AngoulCme, France 

Hot Carrier and Soft Breakdown Effects on VCO Performance 
E. Xiao and J.S. Yuan, Chip Design and Reliability Laboratory, School of Electrical 
Engineering and Computer Science, University of Central Florida, Orlando, FL 

A 1.5-V 4-GHz Dynamic-Loading Regenerative Frequency Doubler in a 0.35~pm 
CMOS Process 
J.M.C. Wong and H.C. Luong, Dept. of Electrical and Electronic Engineering, Hong 
Kong University of Science and Technology, Clear Water Bay, Kowloon, Hong Kong 

Very Low Phase-Noise Fully-Integrated Coupled VCOs 
H. Jacobsson*, B. Hansson*, H. Berg?, and S. Gevorgian*t, *Microwave and High 
Speed Electronics Research Centel; Ericsson Microwave Systems, Miilndal, Sweden; 
fMicrowave Electronics Laboratory, Chalmers University of Technology, Giiteborg, 
Sweden 

Wide-Tuning-Range Dual-VCOs for Cable Modem Receivers 
K. Stadius and K. Halonen, Helsinki University of Technology, Electronic Circuit Design 
Laboratory, Finland 

A 5.8 GHz Fully Integrated Low Power Low Phase Noise CMOS LC VCO for 
WLAN Applications 
J. Bhattacharjee, D. Mukherjee, E. Gebara, S. Nuttinck, and J. Laskar, Yamacraw Design 
Center, Georgia Institute of Technology, Atlanta, GA 

A 5GHz Fast-Switching CMOS Frequency Synthesizer 
X. Yang, T. Wu, and J. McMacken*, University of Central Florida, Orlando, FL: *Agere 
Systems, Inc., Orlando, FL 

A Wilkinson Power Divider on a Low Resistivity Si Substrate with a Polyimide 
Interface Layer for Wireless Circuits 
J. Papapolymerou, G.E. Ponchak*, and E.M. Tentzeris, School of Electrical and 
Computer Engineering, Georgia Tech, GA; *NASA Glenn Research Centel; Cleveland, 
OH 

Development and Verification of a New Non-Linear Mosfet Model 
H. Romdane, E. Bergeault, and B. Huyart, Ecole Nationale Superieure des 
Telecommunications, Paris, France 

Design and Analysis of a Multi-Layer Transformer Balun for Silicon RF 
Integrated Circuits 
H.Y.D. Yang, L. Zhang, and J.A. Cataneda, Broadcom Corp., El Segundo, CA 

Smoothing Gate Capacitance Models for CMOS Radio Frequency and Microwave 
Integrated Circuits CAD 
J. DobeS, Czech Technical University, Czech Republic 
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