TUTORIAL 3
CAD TOOLS FOR MIXED-SIGNAL SIMULATION, SYNTHESIS AND LAYOUT
Speakers:

Georges Gielen Katholieke Universiteit Leuven, Belgiumyas visiting lecturer at the University of
California at Berkeleyand is now assistant professor at tatholiekeUniversiteitLeuven and research
associate of the Belgian National Fund of Scientific Research.

Willy Sansen Katholieke Universiteit Leuven, Belgiurig full professor at th&atholiekeUniversiteit
Leuven and is a leading researcher in analog and mixed-signal integrated circuits and design
automation. He is the head of the Network on European Analog Research of the European Union.

Philippe Reynaert, Mentor GraphicseDC, Leuven, Belgiumwho also has industriaéxperiencewith
Silvar Lisco, is nowechnicaldirector at the Mentor Graphics European Development Center, where he
is responsible for integrated circuit CAD, including DSP synthesis and mixed-signal simulation.

Background: This tutorial is intendedfor all those needingdditional exposure to the increasingly
importantfield of analog and mixed-signaldesign,including CAD tool developers;tools users, and
designers. Only a limited familiarity with CAD and mixed-signal design is required.

Description: For reason®f costand performance, the microelectronics industry ladgaysfaced the
challengeof placingmoreandmore function on a single chipln recent yearsthis has also resulteth
the growing practicef integratinganalog interface circuitry witdigital signal processing or contrah
the same IC. Mixed-signal ASICs are now the fastest growiagket segmentin electronics for
telecommunicationsand similar trendsapply to consumer, automotive, househaldd other areas. To
managethe increasingcomplexity when integratingcompletesystemsin such ASICsandto guarantee
their correctnesgposesproblems formixed-signaldesigns. First, despite the progress made recent
years, analog CAD tools are not quite up to the same level of maturity as digitaioGlsDSecondlythe
integrationof analoganddigital functions onto the same chip creates sepegificinteractionproblems
that have to béhandledas well, which meanthat mixed-signaldesign is moreghan just putting analog
and digital together.

The tutorial will give an overviewof the stateof the artin CAD tools formixed-signaldesign,and will
begin with a descriptionf the generaldesignflow for mixed-signalASICs. The firstpart of the tutorial

will describe mixed-signal simulation tools, both mixed-modeand multi-level (including analog
behavioral) capabilities. This includes simulating the interaction between analog and digital Cifogits.
secondpartwill address analog synthesisdlayout tools. Heran overviewwill be givenof the history
andthe present statusf these tools, discussing functional aspeetd highlightedwith somealgorithmic
details. Thetutorial will be illustratedwith practical examplesof recentrealizations,describing real-
world experiences witimixed-signaldesign using CAD tools. It also includes results from the ongoing
ESPRIT project ADMIRE, which aims at developing an advanced mixed-signal design environment.
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