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Part 1: ASIC Design Overview
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Testing and Verification
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Due to time constraints, we will just focus on coverage and DFT.
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Coverage Types

Coverage = measuring progress to complete design verification

▶ Bug rate
▷ Indirect way to measure coverage
▷ When bug rate sags, find different

ways to test

▶ Code coverage
▷ Line, path, toggle, FSM

▶ Functional coverage
▷ Which features have been tested?
▷ cover property to identify

interesting signal values or
sequences of signal values

▷ cover group samples data
values and transactions
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Functional Coverage

▶ You can can use a directed test for features in design
▶ You can use random testing to make writing tests easier
▶ How do you know you are testing every feature?
▶ Functional Coverage: measure of which design features are tested

Adapted from [Spear’12]
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Functional Coverage Strategies

▶ Gather information, not data
▷ Do we really need to test all 4B

values of a 32-bit address?
▷ Force constrained random testing

into “interesting” areas

▶ Only measure what you are going
to use in converage analysis
▷ Gathering functional coverage

data can be expensive
▷ Think critically about what to

monitor/record

▶ Measuring completeness
▷ “Are we there yet?”
▷ Use code coverage then bug rate to help determine

when verification is starting to converge
Adapted from [Spear’12]
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Functional Coverage Example

Adapted from [Spear’12]
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Scan Testing

Adapted from [Weste’11]
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Scan Testing

Adapted from [Kapur’17]
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BIST: Built-In Self Test
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Linear-Feedback Shift Registers

Cycle Q0 Q1 Q2, Y

0 1 1 1
1 0 1 1
2 0 0 1
3 1 0 0
4 0 1 0
5 1 0 1
6 1 1 0

7 1 1 1
repeats forever

Adapted from [Weste’11]
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Boundry Scan Testing

Adapted from [Weste’11]
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