Coverage-Driven IP Macro Interface Verification Method
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Abstract

LSI design has become a larger and more complex task in recent years. As a result, an IP-
based design approach has been attracting attention as a way to accelerate design work. In this
approach, existing design circuit modules (IP macros) are reused to increase design efficiency.
However, ambiguous specifications and insufficient verifications prevent the design efficiency
from being increased as much as expected. In particular, errors caused by interface mismatch
are considered to be a serious problem because they cannot be prevented simply by modifying the
firmware or restricting IP usage. To solve this problem, we have developed a new verification
method that resolves verification insufficiencies due to ambiguities in the IP macro’s interface
specifications. The verification method features the following: 1) clarification of the interface
specifications by describing them in a formal interface specification language called Component
Wrapper Language (CWL); 2) automatic, exhaustive extraction of information for the verification
process such as the verification properties and degree of verification; and 3) linkage with formal
verification technigues and coverage measurement techniques to achieve a highly comprehensive
level of verification. This paper introduces the new verification method.
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Fig.1-Example of interface bug.
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Fig.2-Interface verification flow.
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Fig.3-Example of timing chart and CWL description.
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Fig.4-Difference between simulation verification and formal verification with respect to search space.
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