
PREFACE

This book provides a comprehensive and detailed treatment of digital systems testing
and testable design. These subjects are increasingly important, as the cost of testing is
becoming the major component of the manufacturing cost of a new product. Today,
design and test are no longer separate issues. The emphasis on the quality of the
shipped products, coupled with the growing complexity of VLSI designs, require
testing issues to be considered early in the design process so that the design can be
modified to simplify the testing process.

This book was designed for use as a text for graduate students, as a comprehensive
reference for researchers, and as a source of information for engineers interested in test
technology (chip and system designers, test engineers, CAD developers, etc.). To
satisfy the different needs of its intended readership the book (1) covers thoroughly
both the fundamental concepts and the latest advances in this rapidly changing field,
(2) presents only theoretical material that supports practical applications, (3) provides
extensive discussion of testable design techniques, and (4) examines many circuit
structures used to realize built-in self-test and self-checking features.

Chapter 1 introduces the main concepts and the basic terminology used in testing.
Modeling techniques are the subject of Chapter 2, which discusses functional and
structural models for digital circuits and systems. Chapter 3 presents the use of logic
simulation as a tool for design verification testing, and describes compiled and
event-driven simulation algorithms, delay models, and hardware accelerators for
simulation. Chapter 4 deals with representing physical faults by logical faults and
explains the concepts of fault detection, redundancy, and the fault relations of
equivalence and dominance. The most important fault model — the single stuck-fault
model — is analyzed in detail. Chapter 5 examines fault simulation methods, starting
with general techniques — serial, parallel, deductive, and concurrent — and continuing
with techniques specialized for combinational circuits — parallel-pattern single-fault
propagation and critical path tracing. Finally, it considers approximate methods such
as fault sampling and statistical fault analysis.

Chapter 6 addresses the problem of test generation for single stuck faults. It first
introduces general concepts common to most test generation algorithms, such as
implication, sensitization, justification, decision tree, implicit enumeration, and
backtracking. Then it discusses in detail several algorithms — the D-algorithm, the
9V-algorithm, PODEM, FAN, and critical path test generation — and some of the
techniques used in TOPS, SOCRATES, RAPS, SMART, FAST, and the subscripted
D-algorithm. Other topics include random test generation, test generation for
sequential circuits, test generation using high-level models, and test generation systems.

Chapter 7 looks at bridging faults caused by shorts between normally unconnected
signal lines. Although bridging faults are a "nonclassical" fault model, they are dealt
with by simple extensions of the techniques used for single stuck faults. Chapter 8 is
concerned with functional testing and describes heuristic methods, techniques using
binary decision diagrams, exhaustive and pseudoexhaustive testing, and testing methods
for microprocessors.
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