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Welcome from the Chayrmepy

Welcome to the 1997 IEEE Bipolar/BiCMOS Circuits and Techinlogy Mpeting.

1997 marks the 50th anniversary of the invention of the bipolar transistor. In honor of this event,
the BCTM has invited a number of pioneers involved in seminal milestones in the development of
bipolar/BiCMOS circuits and technologies for a special luncheon on Monday. James Early will
be the featured luncheon speaker. He will be accompanied by Jack Kilby, John Moll, Tak Ning,
Tetsushi Sakai, John Shier, and Ray Warner; all of whom will be invited to give a brief anecdote
from the early days.

The BCTM continues with the theme of last year, emphasizing the convergence of the fields of
Computers and Communications, as this takes us into the information age and the 21st century.
Integrated circuits combining telecommunication and computer applications, using high-speed
analog and mixed signal digital circuitry will be a central element of future progress in the
electronics industry. With this in mind, the short course and keynote speech this year both deal
with the topics of RF technologies and telecommunications ICs. Additionally, as a result of the
large number of RF-based design papers submitted last year, the design committee was split this
year into two: RF and analog/digital.

This years short course, which is entitled “Process, Packaging and Circuit Technologies for RF
Applications” continues this theme. Three well known experts in the areas of RF technology,
packaging and design will cover the basic topics and will discuss the issues and challenges in
bipolar RF process development, packaging and passive components, and design for
manufacturability.

The keynote speech, which will be given by Simon Atkinson of Analog Devices' Communications
Division in the UK, is entitled “The Outlook of Bipolar/BiCMOS for Future Telecom ICs”. Mr.
Atkinson will discuss future directions of telecommunications integrated circuits, surveying
examples from throughout the industry.

There are 12 technical sessions, with three invited and 41 regular session papers. For the
second year, there will be a late news paper to bring the latest in technical progress to the
conference. As a new feature, there will be a panel discussion at the end of Session 1 on
Monday morning, to allow a lively debate of several different techniques of statistical modeling of
bipolar transistors. In support of our policy of encouraging student participation in BCTM, the
conference participants will be asked to vote for the best student paper award, which will be
awarded at next year's conference.

There are two panel discussions Monday night. The first panel, entitled: “The Top Bipolar Circuit
Ideas of All Time” ties in with the 50th anniversary theme. The second panel is called “What the
Heck Are Universities Teaching Electrical Engineers?” and will be a discussion between
supervising professors and hiring managers of the state of engineering education.

Finally, the 1997 BCTM is featuring an enhanced vendor exhibition, which is highlighted by a
reception at lunchtime Tuesday.

Overall, the 1997 BCTM promises to be an exciting intemational conference. We express our
great appreciation to the 1997 BCTM committee members for their outstanding job putting
together an exciting program. It is a great pleasure to extend a hearty welcome to the 1997 IEEE
Bipolar/BiCMOS Circuits and Technology Meeting in Minneapolis, Minnesota.

Tad Yamaguchi JimHayden
Conference General Chairman Technical Program Chairman
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1997 BCTM

SCHEDULE AT A

GLANCE

Sunday — September 28

8:30 AM

5:00 PM

SHORT COURSE

Process Technology

for RF, Packaging for

RF, Design for Manufacturability

7:00 PM

Registration/Reception - Atrium (4th floor)

Monday — Septe

mber 29

Registration open from 7:30 AM in Ballroom Atrium

8:30 AM | Opening Remarks and Announcements
8:45 AM KEYNOTE SPEAKER: Simon Atkinson
"The Outlook of Bipolar/BICMOS
for Future Telecom ICs"
Ballrooms 1 and 2
9:30 AM Coftee and Cookies in Ballroom Atrium
9:50 AM | Statistical Modeling SiGe BiICMOS and
Ballroom 3 Advanced Bipolar
Techology
Ballroom 4
12:00 LUNCHEON SPEAKER: Jim Early
Noon Ballrooms 1 and 2
2:00 PM RF Design BiCMOS
Ballroom 3 Technology
Ballroom 4
3:40 PM Coffee break in Ballroom Atrium
3:50 PM RF Circuits and Physics and Novel
Components Devices
Ballroom 3 Ballroom 4
Author Interviews Immediately After Sessions
Dinner Break
7:45 PM | Compl. Refreshments in Ballroom Atrium
8:00 PM | Top Bipolar Circuit What the Heck are
ldeas of All Times Universities
Ballroom 3 Teaching Electrical
Engineers
Ballroom 4
Tuesday — September 30
8:30 AM Analog Circuits Modeling of Power
Ballroom 3 Devices
Ballroom 4
10:10AM Coffee and cookies in Ballroom Atrium
10:30 Power Devices Interconnect
AM Ballroom 3 Modeling, Extraction
Ballroom 4
Lunch / Exhibitors Reception
2:00 PM Communication High Performance

Circuits
Baliroom 3

SiGe HBT/BJTs
Late News Paper

Ballroom 4

Author Interviews Immediately After Sessions
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TABLE OF CONTENTS
Biographies - Special Guests

I. Statistical Modeling

Monday AM — Ballroom 3

Session chair: Michael Schréter (Rockwell)
Co-chair: Stefan Cserveny (CSEM)
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(1.4) 11:05-11:30 AM — Open discussion session on statistical BJT modeling
Moderator: Michael Schréter (Rockwelt)
Following the three papers on statistical BJT modeling and considering the different approaches presented,

a discussion session will be arranged with the authors in order to allow a debate on the pros and cons of each

approach as well as to address comments and questions from the audience in an open forum.

Il. SiGe BiCMOS and Advanced Bipolar Technology
Monday AM — Ballroom 4

Session chair: Hiroshi lwai (Toshiba)

Co-chair: W. Margaret Huang (Motorola)

(2.1) 9:50-10:40 AM — High Performance Process Integration: Trends, Issues, and Future
Directions (Invited Paper) D. Harame (IBM)

(2.2) 10:40-11:05 AM — A New High-Performance CMOS-Compatible Reduced-Area Bipolar
Transistor C. Emons, G. Hurkx, H. Pijpers, M. Peter, R. Koster, J. Slotboom (Philips)

(2.3) 11:05-11:30 AM — A 30 V Complementary Bipolar Technology on SOI for Precision
Analog Circuits R. Patel, W. Milam, G. Cooley, M. Corsi, J. Erdeljac, L. Hutter (Texas Instruments)

ll. RF Design

Monday PM — Ballroom 3

Session chair: Kevin Negus (Hewlett-Packard)
Co-chair: Paul Davis (Lucent)

(3.1) 2:00-2:50 PM — Design of RF Integrated Circuits Using SiGe Bipolar Technology
(Invited Paper) R. Gétzfried, F. Beisswanger, S. Gerlach (TEMIC, Germany)

(3.2) 2:50-3:15 PM — An Integrated Silicon Bipolar Receiver Subsystem for 900 MHz ISM
Band Applications J. Durec (Motorola)

(3.3) 3:15-3:40 PM — A 2 V 2 GHz BJT Variable-Frequency Oscillator (Student Paper)
W.-Z. Chen, J.-T. Wu (National Chiao-Tung University, Taiwan)

IV. BiCMOS Technology

Monday PM — Ballroom 4

Session chair: Tohru Nakamura (Hitachi)
Co-chair: Brad Scharf (Analog Devices)
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(4.1) 2:00-2:25 PM — 0.6 um BiCMOS Technology for RF and High Speed Converter

Applications D. Doyle, K. Moloney, D. Rohan, S. Feindt, K. Kattmann, C. McLoughlin, P. Meehan, S. Healy,

J. Prendergast, M. O'Neill (Analog Devices, Ireland)

(4.2) 2:25-2:50 PM — 0.3 um BiCMOS Technology for Mixed Analog/Digital Application
Systems H. Nii, T. Yoshino, K. Inoh, N. itoh, H. Nakajima, H. Sugaya, H. Naruse, Y. Katsumata, H. lwai
(Toshiba, Japan)

(4.3) 2:50-3:15 PM — An Advanced 0.25-um BiCMOS Process Integration Technology for
Multi-GHz Communication LSls Y. Kinoshita, H. Suzuki, S. Nakamura, M. Fukaishi, A. Tajima,
Y. Suemura, T. Itani, H. Miyamoto, H. Fujii, M. Yotsuyanagi, N. Henmi, T. Yamazaki (NEC, Japan)

(4.4) 3:15-3:40 PM — Bipolar Process Integration for a 0.256 um BiCMOS SRAM Technology
Using Trench Isolation H. Tian, A. Perera, C. Subramanian, D. Pham, J. Damiano, J. Scott, T. McNelly,
R. Zaman, J. Hayden (Motorola)

V. RF Circuits and Components
Monday PM — Ballroom 3

Session chair: Scott Williams (MAXIM)
Co-chair: John Long (Univ. Toronto)

(5.1) 3:50-4:15 PM — A Silicon Bipolar Broadband PLL Building Block Integrated Circuit
C. Baringer (Hughes), L. Larson (UCSD), J. Shealy (Hughes)

(5.2) 4:15-4:40 PM — A BiCMOS Digitally-Controlled Variable Gain Wideband Amplifier
Jim Bales (National)

(5.3) 4:40-5:05 PM — An Approach for Fabricating High Performance Inductors on Low
Resistivity Substrates Y. Xie, M. Frei, A. Becker, C. King, D. Kossives, L. Gomez, S. Theiss
(Bell Labs, Lucent Techn.)

(5.4) 5:05-5:30 PM — Optimization of 80 V LDMOSFET for RF Communications
(Student Paper) P. Perugupalli, M. Trivedi, K. Shenai, (Univ. lllinois, Chicago), S. Leong
(Polyfet RF Devices)

VI. Physics and Novel Devices

Monday PM — Ballroom 4

Session chair: John Hamel (Univ. Southampton, UK)
Co-chair: Seshu Subbanna (IBM)

(6.1) 3:50-4:15 PM — Two-Dimensional Simulation of Transient Enhanced Boron
Out-diftusion from the Base of a SiGe HBT Due to an Extrinsic Base Implant
(Student Paper) M. Hashim, R. Lever, P. Ashburn (Univ. Southampton, UK)

(6.2) 4:15 - 4:40 PM — The Impact of Ge Profile Shape on the Operation of SiGe HBT

Precision Voltage References (Student Paper) S. Salmon, J. Cressler, R. Jaeger (Univ. Auburn)
D. Harame (IBM)

(6.3) 4:40 - 5:05 PM — A Unified Approach for Hot-Carrier Degradation of Current Gain and

1/ Noise of Polysilicon Emitter Bipolar Transistors S. Decoutere, E. Simoen, G. Vancuyck,
L. Deferm, C. Claeys (IMEC, Belgium)

(6.4) 5:05- 5:30 PM — Buried Triple P-N Junction Structure in a BiCMOS Technology for
Color Detection (Student Paper) M. Ben Chouikha, G. Lu, M. Sedjil, G. Sou, G. Alguie
(Univ. Pierre et Marie Curie, France)
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PANEL DISCUSSION A

Monday Evening — Ballroom 3

Organizer: Lawrence Larson (Univ. of California- San Diego)
Top Bipolar Circuit Ideas of All Time

PANEL DISCUSSION B

Monday Evening — Ballroom 4

Organizer: M. I. Elmasry (Univ. Waterloo)

What the Heck are Universities Teaching Electrical Engineers?

VIl. Analog Circuits
Tuesday AM — Ballroom 3
Session chair: Tom Skaar (VTC)
Co-chair: Masao Hotta (Hitachi)

(7.1) 8:30-8:55 AM — A 20 Gb/s InP DHBT Driver IC with High Output Voltage Swing for
Direct and External Laser Modulation (Student Paper) M. Meghelli, M. Bouché, A. Konczykowska
(CNET, France)

(7.2) 8:55-9:20 AM — Implementation of Photo-Imagers in a 0.8 um Double-Polysilicon
Bipolar Process (Student Paper) M. Rowley, S.-J. Lim, J. Harris, K. O (Univ. Florida)

.(7.3) 9:20-9:45 AM — 2.4 Gbit/s CML 1/Os with Integrated Line Termination Resistors
Realized in 0.5 pm BiCMOS Technology H. Conrad (Alcatel, Germany)

(7.4) 9:45-10:10 AM — A BiCMOS 5 V Video Reconstruction Filter with sinx/x Correction
S. Lee (DataPath Systems), R. Zucker, C. Laber (Micro Linear)

Vill. Modeling of Power Devices
Tuesday AM — Baliroom 4

Session chair: lan Getreu (Analogy)
Co-chair: Ross Teggatz (Texas Instruments)

(8.1) 8:30-8:55 AM — Modeling Parasitic Bipolar Devices in Advanced Smart-Power
Technologies (Student Paper) A. Leone, N. Speciale, S. Graffi, G. Masetti (Univ. Bologna, ltaly)
V. Graziano (ST-Microelectronics, ftaly)

(8.2) 8:55-9:20 AM — A Distributed Regional Modeling Approach for Power Bipolar Devices
in Circuit Simulation (Student Paper) M. Berraies, Ph. Leturcq (CNRD, France)

(8.3) 9:20-9:45 AM — The Emitter-Controlled Thyristor (ECT) -- A New MOS Gate Controlled
Thyristor (Student Paper) B. Zhang, A. Huang (Virginia Polytechn. Univ.)

(8.4) 9:45-10:10 AM — A 4-Terminal Compact Model for High Voltage Diffused Resistors with
Field Plates J. Victory, C. McAndrew, J. Hall, M. Zunino (Motorola)

IX. Power Devices

Tuesday AM — Ballroom 3

Session chair: Cliff Ma (Analogy)
Co-chair: Michael Zunino (Motorola)

(9.1) 10:30-10:55 AM — Improved Performance and Thermal Stability of Interdigitated Power
RF Bipolar Transistors with Nonlinear Base Ballasting (Student Paper) J. Jang, E. Kan,
R. Dutton (Stanford Univ.), T. Arnborg (Ericsson, Sweden)
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(9.2) 10:55-11:20 AM — A Novel P-Channel Dual Action Device for HVIC p. 147
K. Watabe, H. Akiyama, T. Terashima, M. Okada, S. Nobuto, M. Yamawaki, S. Asai (Mitsubishi, Japan)

(9.3) 11:20-11:45 AM — A Low On-Resistance 60 V MOSFET High Side Switch and a 30 V npn p. 151
Transistor Based on 5 V BiCMOS Process Y. Kawaguchi, K. Kinoshita, A. Nakagawa (Toshiba, Japan)

(9.4) 11:45 AM-12:10 PM — A 0.7 um Linear BiCMOS/DMOS Technology for Mixed-Signal/ p. 155
Power Applications J. Smith, A. Tessmer, L. Springer, P. Madhani, J. Erdeljac, J. Mitros, T. Efland,
C.-Y. Tsai, S. Pendharkar, L. Hutter (Texas Instruments)

X. Interconnect Modeling, Extraction
Tuesday AM — Ballroom 4

Session chair: Rick Jerome (Linear Tech.)
Co-chair: Terry Magee (Nortel, UK)

{10.1) 10:30-11:20 AM — iInterconnect and Substrate Modeling and Analysis: an Overview p. 158
(Invited Paper) E. Chiprout (I1BM)

(10.2) 11:20-11:45 AM — Microwave Modeling and Measurement of the Self- and Mutual p. 166
Inductance of Coupled Bondwires (Student Paper) K. Mouthaan, R. Tinti, M. de Kok, H. de Graaff,
J. Tauritz, J. Slotboom (Delft Univ., The Netherlands)

(10.3) 11:45 AM-12:10 PM — Simultaneous Extraction of Thermal and Emitter Series p- 170
Resistances in Bipolar Transistors (Student Paper) H. Tran (Carleton Univ., Canada), M. Schroter
(Rockwell), D. Walkey (Carleton Univ., Nortel), D. Marchesan, T. Smy (Nottel, Canada)

Xl. Communication Circuits

Tuesday AM — Ballroom 3

Session chair: Marco Corsi (Texas Instruments)
Co-chair: David Pace {Motorola)

(11.1) 2:00-2:25 PM — A Frequency Agile Monolithic QPSK Modulator with Spectral Filtering p. 174
and 75 Ohm Differential Line Driver B. Myers, S. Bardsley, T. Bell, P. Landy, R. Ross
(Harris Semiconductor) '

(11.2) 2:25-2.50 PM — A Single Chip Transceiver for Infrared Communications p. 177
D. Rogers, S. Gowda, M. Ritter, R. Ananth (IBM)

(11.3) 2:50-3:15 PM — A BiCMOS Analog Front-End for an FDM-Based ADSL System p. 180
S. Langford, B. Tesch, B. Williams, R. Neison, R. Ross, G. Bechtel, M. Lewis (Harris Semiconductor)

(11.4) 3:15-3:40 PM — A 170 Volt Polysilicon-Emitter Complementary Bipolar IC Technology p. 183
with Full Dielectric Isolation J. McGregor, W. Yindeepol, J. DeSantis, K. Brown, R. Bashir, W. McKeown
(National Semiconductor)

XIl. High Performance SiGe HBT/BJT’s
Tuesday PM — Baliroom 4

Session chair: M. Nakamae (NEC, Japan)
Co-chair: W. Wosik (Univ. of Houston)

(12.1) 2:00-2:25 PM — Impact of Extrinsic Base Process on NPN HBT Performance and p. 187
Polysilicon Resistor in Integrated SiGe HBTs S. Jeng, D. Ahigren, G. Berg, B. Ebersman,

G. Freeman, D. Greenberg, J. Malinowski, D. Nguyen-Ngoc, K. Schoenenberg, K. Stein, D. Colavito,

M. Longstreet, P. Ronsheim, S. Subbanna, D. Harame (IBM)

(12.2) 2:25-2:50 PM — High Reliability Metal Insulator Metal Capacitors for Silicon p. 191

Germanium Analog Applications K. Stein, J. Kocis, G. Hueckel, E. Eld, T. Bartush, R. Groves,
N. Greco, D. Harame (IBM), T. Tewksbury (Analog Devices)
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