

































































































































































































































































































































































































































































































































































112 Analog-Verilog Quasi
Mixed-Signal Simulation
Model for ADCs

Michael K. Mayes

Separate simulation of the analog and
digital blocks in an ADC may lead to un-
detected design errors at the interface be-
tween the two domains. Rather than use
a mixed-signal simulator, an analog li-
brary of capacitors, resistors, multiplex-
ers, and comparators has been devel-
oped for Verilog, a digital simulator.
Complex ADC architectures are simu-
lated using Verilog where analog vol-
tages are replaced with vector quantities
such as resistor ladders and capacitor ar-
rays. This quasi analog-Verilog simula-
tion model provides the circuit designer
with a simple method of architecture
verification.

113 Smart Power Processes
for LSI Circuits

Carlo Cini

The integration of power driving cir-
cuits and complex control logic on the
same chip requires a BCD process tech-
nology with high density and very low
power dissipation. Smart power circuits
using such a process become key mo-
tion-control components in printers,
disk drives and fax machines. In automo-
tive applications, smart power devices
serve as engine controls, remote mirror,
and passenger climate controls. This lec-
ture describes the characteristics of
smart power technologies and provides
real examples of circuits that exploit the
power LSI approach. In addition, availa-
ble partitioning options are discussed.

114 Implementing Concur-
rency in Mixed-Signal IC De-
sign and Test

Bruce Webster

Linking design and test databases can
speed product development by allowing
test program development to run in par-
allel with design, rather than waiting for
real silicon. The problem of mixed-sig-
nal design/test integration is being tack-
led on two major fronts: top-down test
program development in which mixed-
signal simulators are being augmented
with the ability to model devices against
specific types of tests and to transfer the
simulation results through coded test
program templates: and design/test simu-
lation integration to provide program-de-
fined test events in a format usable by

design simulators. This lecture discusses
these approaches and the modeling is-
sues they have in common.

115 Simulation of Switched
Capacitor Filters

Mojy Chian

Modern nonlinear signal processing and
conditioning circuits consist of switched
capacitor blocks with the clocks and
input signals supplied by analog and/or
digital blocks. Traditionally, the only vi-
able approach to the nonlinear transient
simulation of such mixed switched cap,
analog and digital circuits was to use
macro/behavioral models for the op
amps and switches in the switched cap
block and then simulate the entire cir-
cuit with a circuit simulator. This presen-
tation reviews these traditional ap-
proaches as well as a new switched
capacitor analysis algorithm designed to
operate in a mixed-signal simulation en-
vironment.

116 BiCMOS Processes for
Mixed-Signal Devices

Eric Wildi

BiCMOS options go far beyond the
much-discussed speed enhancements for
digital ICs. This lecture focuses on how
to choose the best process for a particu-
lar application, including the choice of
primarily digital ICs with analog inter-
face, as well as mixed-signal ICs op-
timized for medium to high-perform-
ance analog,which can’t be achieved
with a 5-V supply. Issues addressed in-
clude noise, thermal interaction, process
compatibility and subtle parasitics.

Lectures 3:15-4:15

121 Behavioral Modeling
Techniques in the Analysis of
a Bipolar IC

Peter Denyer

Behavioral models can mitigate the ex-
cessive run times typically encountered
in analog-only simulation. These mod-
els can also be used to develop a test
bench environment, allowing a consis-
tent set of test information to be applied
to all levels of abstraction for the circuit
under development. This can result in
considerable savings in analysis time.
As an example, attention is focused on
one of the many analysis requirements
in the design of a mixed-signal bipolar
integrated circuit.
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123 ADCs for Micro-
processor Systems

Jean-Yves Michel

Designing ADCs inside microprocessor
systems is difficult because any analog
function requires special attention when
mixed with digital functions on the

same board. What’s more, ADCs usu-
ally require a large overhead of hard-
ware (digital and analog glue circuits)
and a large overhead of software be-
cause they’re slow and asynchronous.
This paper describes the ADCs availa-
ble, from the bare-bones ADC to the
analog interface chip and shows how the
latest types can greatly reduce hardware
and software costs. These interface cir-
cuits, which look more like microproces-
sor peripherals than converters, reduce
the software overhead and offer flexibil-
ity and ease of integration.

124 A Macromodel
Compiler for Op Amps

Jean Remy and Christian Caillon

A new top-down design methodology
provides fast and accurate macromodels
for the simulation of large analog and
mixed-signal circuits. A one-pass com-
piler, using parameters extracted from a
cell library or detailed data sheet, auto-
matically generates macromodels for
large analog circuit blocks, such as op
amps, AGCs and VCOs. This top-down
methodology offers simulation speed im-
provements of 5x to 40x. This improve-
ment in simulation speed allows design-
ers to make rapid system-level
assessments for the performance of a
new circuit.

That's all for this year,
but there will be
more in 1992.
The second annual
Analog &
Mixed-Signal
Design Conference
will be held on
October 28-30, 1992
at the Hyatt Regency
San Francisco Airport.

Don’t miss it!




PROGRAM AT A GLANCE

WEDNESDAY

KEYNOTE ADDRESS 9:00 - 10:00 LECTURES 1:45 - 2:45

020 Impact of Mixed-Signal ASICs on Designandon  Cornell 071 Analog Behavioral Modeling of Op Amps Sanders & Tu
System Designers 072 Diablo: An Analog Behavioral Modeling Tool Nosrati & Horwitz
LECTURES 11:00 - 12:00 073 Slmulgtlon Algonthms. i, ' Griffeth
i ! X 074 Choosing DACs for Direct Digital Synthesis Buchanan
021 Unscrambling the Mixed-Signal Market Stan§berry 075 Complementary Bipolar Processes for High Barke
022 Disk Drive Controllers Vashi Performance Analog ASICs

023 An Overview of Oversampling Data Converters Hauser

076 Managing and Reducing Risk When Selecting Gorlick
024 Hierarchical Design Using a New Mixed-Signal Raghuram,

Mixed-Signal Tool and Silicon Vendors

Simulation Technique gfd"sli’e’g ke 077 Using Spreadsheets for Analog/Digital Design Smith
ivekar & Wang el
025 DSP Simulation of Mixed-Signal Systems Kallara WORKSHOPS 3:30 - 5:15
026 Analog Memory in Cellular Telephone Applications ~ Simko & Jarrett 081 Digitizing Analog Functions Richard
027 Safe Operating Area: Interfacing to the Real World ~ Marshall, Devore, 082 Who Really Won BCTM? Ohr
Efland, Jones, 083 Who Are Mixed-Signal Design Tools Intended For? ~ Tuck
Summerin, LECTURES 3:30 - 4:30
& Mings : : : . :
084 Mixed-Signal ICs in Imaging and Graphics Jack
TUTORIALS 2:00 - 5:30 085 Optimization and Design Centering to Improve Doganis &
031 Spice Modeling Hines Yield and Performance Jennings
032 Monolithic ADCs Stoian & Lacanette 086 Profile: A Spice-Based Analog and Mixed-Signal Lee
LECTURES 2:00 - 3:00 Modebna Language . . :
; \ 087 Digitally Programmable Continuous Time Linear ~ DeVeirman
033 Power Supply Design for Portable Systems Dekis Phase Lowpass Filter for Hard Disk Drives & Yamasaki
034 Digital Video Encoding Standards and Techniques ~ Kneiss
035 Microstepping of Hybrid Step Motors Hunt & Roy
036 Integration of DSP and Data Acquisition Ehlig F R I DAY
Functions: Chip and System-Level Considerations TUTORIALS 8:30 - 12:00
037 Digital Noise Management Techniques to Realize Scott 091 Electrical Effects of Packaging, Connectors, Wang, Divekar,
16-Bit A/D/A Converter Performance PCBs, MCMs and Backplanes on IC and System  Raghuram,
WORKSHOPS 3:45 - 5:30 Designs & Balistreri
041 Impact of Mixed-Signal Simulation on Design Klein 092 DSP Techniques in Mixed-Signal Testing Mielke
Methodology WORKSHOPS 8:30 - 10:15
042 Analog Switches and Multiplexers Amijos 093 Simulation and Device Modeling Ohr & Donlin
LECTURES 3:45-4.45 094 How to Work With an ASIC Vendor Gorlick
043 Understanding Semi-Custom Alternatives Fields LECTURES 11:15 - 12:15
044 Designing Front-Ends for Voice Band Modems Yeung 101 Benchmarks, Benchmarking and Other Forms of ~ Alles
- Deception
TH U R S DAY 102 CMOS Processes for Mixed-Signal Applications Hester, Hutter, & Lin
TUTORIALS 8:30 - 12:00 103 Progresg in Developing an Analog HDL Ohr 4
104 Simulating Phase-Locked Loops in Spice Roullier & Davis

051 Issues in Mixed-Signal ASIC Design Cassidy, Tyson,
Curran & Gazeley
052 Understanding Data Converter Frequency Domain  Leonard

105 ANovel Multi-Stage Filter Design Technique for Low  Park
Sampling Rate and High-Resolution Applications

LECTURES 1:45 - 2:45

Specifications
WORKSHOPS 8:30 - 10:15 111 Handling Pe!ay, Noisg and Power Problems in Arnout
e . . ASICs Using Automatic Place and Route Tools
053 Understanding Mixed-Mode Simulators Chadwick 112 Analog-Verilog Quasi Mixed-Signal Simulation Mayes
054 Filter Design TBA Model for ADCs
055 Basics of Power Supply Design Garrett 113 Smart Power Processes for LSI Circuits Cini
LECTURES 11:15 - 12:15 114 Implementing Concurrency in Mixed-Signal IC De-  Webster
061 Spectre: A New Approach to Mixed-Signal Kundert signand Test e 4 :
Simulation 115 Simulation of Switched Capacitor Filters Chian
062 Automated Generation and Simulation of Vogelsong, 116 BICMOS Processes for Mixed-Signal Devices Wildi
Macro/Behavioral Models Morency & Chian LECTURES 3:15- 4:15
063 Applications of Sigma-Delta (Bitstream) Aine 121 Behavioral Modeling Techniques in the Analysis of Denyer
Converters N . a Bipolar IC
064 Optimizing High Frequency Amplifier Bandwidth Buxton 123 ADCs for Microprocessor Systems Michel
065 Advanced Graphics Back-End System Architecture Davoody & Yin 124 AMacromodel Compiler for Op Amps Remy & Caillon
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REGISTRATION INFORMATION

REGISTER TODAY AND SAVE

Take advantage of our early bird discounts. Save up
to $100 by returning your registration form today. The
full registration rate is $495. Early and group registra-
tions earn additional savings on the already low fee:

e Register and pay by October 4, 1991 and

deduct $50.

e Register 3 or more people at any time and de-

duct an additional $50 off each registrant’s fees.
One fee covers everything: admission to the keynote
address, your selection of any of the more than 50 lec-
tures, workshops, and tutorials, the product exhibition,
hosted receptions, refreshment breaks, course hand-
outs, and a bound copy of the published proceedings.

EARLY REGISTRATION

To qualify for a registration discount, payment (or
government purchase order) must be postmarked be-
fore the cut-off date. Space at the conference

cannot be confirmed until payment is received.

We will be happy to take your registration without
payment and invoice you for the balance due.

CANCELLATIONS

Cancellations with full registration refunds will be
accepted if they are received in writing by October

19, 1991. No shows will be liable for 100% of the reg-
istration fee.

WHEN TO CHECK IN

All conference materials including your badge,
program, and proceedings should be picked up at
the Conference Registration Desk in the Santa Clara
Marriott between 7:00 and 9:00 am Wednesday,
October 30. Late arrivals can check in through

4:00 pm Wednesday.

3 QUICK WAYS TO REGISTER

You can register any of these three ways:

=5~ 1. FAX your registration form and class
selections to Pat Clarke at (503) 624-2904.

T3 2. CALL Pat to register over the phone at
(503) 624-2118.

~* 3. MAIL aregistration form to

Analog & Mixed-Signal Design Conference
c/o Classic Data Systems

17300 SW Upper Boones Ferry Rd.
Portland, OR 97224

HOTEL INFORMATION

Stay at the Marriott—Special conference rates of
$105 single or double occupancy have been arrranged
for conference participants at the Santa Clara
Marriott. Call the Marriott directly to make your hotel
reservations at (408) 988-1500. Please indicate that
you are attending the Analog & Mixed-Signal Design
Conference to book at the lower convention rates.
Rates are guaranteed through October 7, 1991.

Airfare for Less—you or your travel agent may call
direct to 1 (800) 433-1790 for substantial savings on
American Airlines. Fly American Airlines to the
conference and receive 5% off any fare from first
class to Ultra Saver—or 40% off any unrestricted
coach fare. When booking flights, refer to “Star
#S21Z1VN” for the lower rates.

ANALOG & MIXED-SIGNAL DESIGN CONFERENCE
OCTOBER 30-NOVEMBER 1, 1991
SANTA CLARA MARRIOTT

ANALOG & MIXED-SIGNAL
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ANALOG & MIXED-SIGNAL

DESIGN REGISTRATION FORM

REGISTER NOW AND SAVE! THERE’S NO RISK.

Return with label for quick registration processing. Please make any necessary
corrections to label address.

[ Please register me to attend the Analog & Mixed-Signal Design Conference,
October 30-November 1, 1991, at the Santa Clara Marriott. I understand that I may
cancel anytime before October 20, 1991 and receive a full refund.

Name Title

Company M/S

Address

City/State/Zip

Country

Phone ( ) _Fax ( )

STEP 1: CIRCLE FEE(S)
Payment received: By Oct. 4, 1991  After Oct. 4, 1991

Registration Fees
Single $445 (a) $495 (b)
Group* $395 (¢) $445 (d)

*A group is defined as 3 or more delegates registering simultaneously.

STEP 2: CLASS SELECTION

Please give session numbers from brochure:

STEP 3: METHOD OF PAYMENT

. ; Make checks payable to:
WEDNESDAY 1st Choice 2nd Choice ANALOG & K/ﬂyXED-SIGNAL
11:00-12:00 or DESIGN CONFERENCE
Choose one tutorial (T) or one 2:00 and one 3:45 session
2:00-5:30(T) or [ check enclosed
2:00-3:00 or "
3:45-4:45 or Q bill me
3:45-5:30 or [ charge my credit card
Choose one tutorial (T) or one 8:30 and one 11:15 session Card #
- 8:30-12:00(T) or [ Visa (1 MasterCard dJ AMEX
8:30-10:15 or
11:15-12:15 or Ep. ks
1:45-2:45 or Name on card:
Choose one 3:30 session 3
Signature:
3:30-4:30 or
3:30-5:15 or
FRIDAY
Choose one tutorial (T) or one 8:30 and one 11:15 session
8:30-12:00(T) or
8:30-10:15 or
11:15-12:15 or
1:45-2:45 or
3:15-4:15 or

A16

3 EASY WAYS TO REGISTER

T BYPHONE: (503)624-2118
8am-12pm, 1pm-5pm Pacific Time

[ BY FAX:  (503) 624-2904

Ce  BY MAIL:
Analog & Mixed-Signal
Design Conference
c/o Classic Data Systems
17300 SW Upper Boones Ferry Rd.
Portland, OR 97224

DEMOGRAPHIC INFORMATION

1. How many employees work at
your company?

J a. under 20

4 b.20-99

3 c. 100-499

1 d. 500 or more

2. What is your purchasing influence
for analog/mixed-signal products?
(check all that apply)

ld e. evaluate products

3 f. recommend products

J g specify vendors

J h. approve purchases

1 i. all of the above

3. What industry do you work in? (check one)
J j. computers/peripherals/office business ma-
chines, CAD/CAE systems

k. government/military/avionics/space elec-
tronics

|. communications systems/equipment

m. industrial controls/systems/
equipment/robotics

IJ n. automotive/other ground vehicle

4 o. other

ELE HE

4. What is your job responsibility?

(check all that apply)

J p. manage a design team

J q. overall company/engineering management
d . member of design team

CANCELLATION POLICY

Cancellations received by October 20,
1991 will be given a full refund. All
requests must be in writing (Faxes are
acceptable). Cancellations received after
October 20, 1991 will not be refunded.
Substitutions are always welcome.

“NO SHOWS?” will be charged the
full registration fee.

Mail, fax, or phone in your
registration today!

ANALOG & MIXED-SIGNAL
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8-Channel, 16-Bit Analog 1/0 Board
With Direct Interfaces to Popular Array
Processor and DSP Boards

Featwres

= Up to 100 KHz/Channel Sampling Rate
u Four or eight 16-Bit Differential
Analog Inputs

= Optional Four 16-Bit Analog Outputs
(Daughter Card)

= Simultaneous Sampling
m Programmable On-Board Sampling Clock

= Convenient VMEbus Access of ADC or
DAC Data

u Direct Serial and Parallel Interfaces for
Array Processor and DSP Boards

.- el

= Sonar Signal Processing
= Digital Audio

u Vibration Analysis

= Seismic Signal Processing

w Large BW Track And Hold Amplifiers
Permit Undersampling of Signals
(Band Limited) of Frequency up to 500 KHz

u Precision Applications Requiring Matched
Channels, Negligible Sampling Aperture
Jitter and Low Inter-channel Crosstalk

Ruggedized Version Also Available

CALL US TOLL FREE
1-800-267-9794

Tel: (613)-749-9241 Fax: (613)-749-9461
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Whait the
Application,

SBE Fits.

Matching your high-speed data
communications requirements with
a quality supplier has never been
easier. Whether you’re a manufacturer
of mini/superminicomputers, work-
stations or high-performance data
communications products, on/y SBE
provides a perfect fit.

Only SBE offers a complete line of
intelligent high-performance com-
munications controllers for all major
interface technologies: FDDI, Token
Ring, Ethernet and High Speed Serial.
Only SBE adds premium features,
without a premium cost, for the best
price/performance in the industry.

LU

Add integrated hardware/software
solutions; availability in VMEbus,
Multibus and SBus; plus legendary
development assistance and continu-
ing product support.

Discover how SBE’s intelligent
high-performance controllers can
meet your LAN and WAN interface
requirements. Turn to SBE today.

For fast action, call: 1-800-347-COMM
Germany: 0130-810588
United Kingdom: 0800-378-234

SBE, Inc., 2400 Bisso Lane, Concord, CA 94520
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Here is the logic for high-performance systems . PAL22VIOC any electrically erasable alternative. It’s just one
running up to 111 MHz. Set-up is just 3 ns. Fast ofa broa_d range Of_IOW‘PQWCY CMOS PLDs. Also
logic for fast systems. You get the same high e no. 2et 28-pin applications-tailored PLDs, and our
speed and low noise with the 22VP10. It offers high-capacity MAX™ PLDs too.
additional flexibility, including an I/0 feedback path .
to accelerate state machine applications. Call Today. Order our PLD Kit

. : : and we’ll ship it right away. Why wait?
BiCMOS. The first BICMOS 22V10, from the company
that delivered the first CMOS 22V10. ECL core path for  Hotline: 1-800-952-6300.*
record-setting performance. CMOS logic outside the Ask for Dept. C11Q.
speed path, for low power. The speed of smaller PLDs,
the convenience of the popular, flexible 22V10
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