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Abstract

With the increasing complexity of VLSI design and time-to-market pressures, two major 

paradigms have emerged to address the difficulties currently being faced by the industry. They 

are: (1) the use of higher levels of design abstraction and (2) efficient and seamless design reuse. 

The design and modeling of a chip at higher levels of design abstraction brings with it additional 

burdens of validation, verification and testing at these levels. 

This tutorial will discuss current industrial practices and academic research in design verification 

and validation at these levels—specifically RTL, behavioral, specification and system level. 

High level modeling using languages like UML and Esterel will be presented and the associated 

verification challenges highlighted. Verification engines on higher order logic like theorem 

proving and decision procedures will be discussed. The tutorial will touch upon mapping, 

abstraction and refinement techniques used to make traditional formal verification techniques 

such as model checking applicable at the specification level, using languages like C, SystemC, 

SpecC and System Verilog. Several difficult problems of sequential circuit equivalence 

checking, timed vs untimed model equivalence checking, and concurrent vs sequential design 
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equivalence checking will be highlighted. Open research issues and current solutions will be 

discussed.

The next part of the tutorial will discuss formal and semi-formal verification techniques that have 

traditionally been applied to FSM models but are also potentially applicable to verification 

problems at higher level of abstraction and to SoC verification.  The current capabilities and 

limitations of these techniques will be discussed along with EDA vendor tool offerings in these 

areas. Industrial practices and recent research results in property-based model checking will be 

presented.  Subsequently the tutorial will focus on semi-formal methods like bounded model 

checking, symbolic trajectory evaluation, and symbolic simulation.  In bounded model checking 

recent advances in SAT and ATPG based procedures will be presented. Finally simulation based 

validation methods will be covered. HDL coverage analysis techniques and current advances in 

interface protocol checking using transition coverage will be presented. Simulation based 

assertion checking methods will be discussed. The tutorial will focus on automatic test bench 

generation based on test bench automation languages like Sugar etc.  It will elaborate on high 

level ATPG techniques and how they can be used to automatically generate validation vectors. 

An industrial design verification experience will be presented in the formal and the simulation 

based arena to show the application of these techniques from an industrial perspective. Lastly, 

issues and problems peculiar to SoC verification will be discussed. 

The tutorial will conclude by presenting some future research directions and industrial trends in 

verification and validation of higher level models in the VLSI design process. 
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