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DE NECDS508 | Test and Verification of VLSI Circuits 3 0 0 3

Course Objective

quantity.

With this course students will learn the most recent, yet fundamental, VLSI test and verification principles along with design for
testability (DFT) architectures in an effort to help them design better quality products that can be reliably manufactured in large

Learning Outcomes

Upon successful completion of this course, students will: ® Acquire knowledge about manufacturing defects, fault modeling and
collapsing.®Model and simulate different types of faults in digital circuils at various levels of abstraction.®Critique and compare
various ATPGalgorithms for combinational and sequential circuits.® Acquire knowledge about various verification techniques.

M;dule- ~ Topics to be Covered Lecture Learning Qutcome
0. Hours

1 Introduction to VLSI testing and verification, Defects and 9 Acquire an understanding of role of
Faults, Functional and structural testing, Physical faults and VLSI test and verification, concept of
their modeling, Fault Coverage, Single and multiple stuck-at faults and various test methodologies
fault model, Fault collapsing, Fault Equivalence and existing for digital VLSI circuits.
dominance, Checkpoint theorem, Delay fault testing,

Iddgtesting.

2 Fault simulation, Algorithms for fault simulation: Serial, 5] Learnabout various fault simulation

parallel, deductive and concurrent techniques; Critical algorithms, their merits and demerits.
. path tracing. : ; ; ;

3 Test generation for combinational circuits: Boolean difference, 6 Learnabout various test generation
D-algorithm, PODEM, etc.; Exhaustive, random and weighted algorithms for combinational circuits,
test patiern generation; aliasing and its effect on fault coverage. their merits and demerits.

4 Test pattern generation for sequential circuits: ad-hoc 3 Learnabout various test generation
and structured techniques; scan path and LSSD, algorithms for sequential circuits, and
boundary scan. Design for testability. design for testability (DFT)

architectures.

5 Built-in self-test techniques, System-on-chip (SoC) 5 This unit helps the students to
testing, Low-power testing. learnBuilt-in self-test (BIST)

techniques, methodologies for SoC
testing and low-power testing,

6 PLA testing: cross-point fault model, test generation, 6 This unit helps the students to
easily testable designs; Memory testing: permanent, learnvarious modeled faults in PLA
intermittent and pattern-sensitive faults; test generation. and memory along withtheir test

methodologies.

7 Design verification techniques based on simulation, 6 This unit introduces the role of design
analytical and formal approaches. Functional verification and various approaches
verification. Timing verification. Formal verification. used for verification.

Basics of equivalence checking and model checking.
Hardware emulation.
Total 42
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