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IntroductionIntroduction
Functional Coverage Overview
Functional Coverage Planning
Functional Coverage Instrumentation & 
Random Testing
Tracking/Closing Functional Coverage

Closing the loop with the Plan and Closure



Functional VerificationFunctional Verification
Design’s 
features are 
more complex 
than ever 
resulting in huge 
verification 
space!
Constraint 
random 
verification with 
automated 
checkers
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Random TestbenchRandom Testbench
Involves 
three key 
components 
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Functional Coverage 101Functional Coverage 101
What is a functional coverage 
What kinds of functional coverage points

Item
Cross
Transitional



Functional Coverage Functional Coverage 
BarriersBarriers

Barriers to using functional coverage
Novelty or misinterpretation of functional coverage 
Very manual process
Why not use only Code Coverage? 

Limited to the design code it covers 
Input stimulus limits
Abstraction level 
Not completely automatic i.e. pragmas

Education plus involvement
Functional coverage tells us what randomness was 
exercised in a regression(s)



Verification Planning Verification Planning 
Single document or a library of documents 

Testbench Architecture
Functional Coverage Plans
Doneness Criteria 

Sign-off functional coverage plans
When to merge functional coverage data
Expected functional coverage grades
Expected code coverage grades

Why have a verification plan?
Puts everyone on the same page
Key for identifying tasks for schedule



Functional Coverage PlanFunctional Coverage Plan
Multiple documents
Hierarchal sections that map to design
Made up of functional coverage points
Identifies a target for the randomness to spray
Assumes coverage points are updated by random 
testing
Clearly describes the intent of the functional coverage 
Plan at the earliest possible stage of the verification 
effort
Reviewed and part of the Doneness Criteria



Function Coverage Plan Example



Functional Coverage Plan Functional Coverage Plan 
OptionsOptions

weight
Typically 1

goal
Typically 100%
System Level or Proven Design IP maybe < 100%

at least count 
Typically 1
Interrupt processing may want > 1

instance vs. cumulative
Instance gives us more confidence

cross
Grow exponentially
Ignore unnecessary or unobtainable combinations



Functional Coverage Functional Coverage 
PlanningPlanning

What role does Code Coverage play with 
Functional Coverage? 

3rd Party Verification Components and 
Functional Coverage 



Functional Coverage Functional Coverage 
InstrumentationInstrumentation

Relatively easy to 
implement

Don’t delay 
till the end 

Implement in
Passive code

Unit VE to 
System VE

Unit Level 1 DUT

SPI
Generator/

Driver

Unit Level 1 DUTUnit Level 2 DUT

SPI Interface

SPI Interface

Unit Level Testbench

System Level Testbench

SPI Monitor

SPI Monitor

Update
Functional
Coverage

Points

Update
Functional
Coverage

Points



Functional Coverage Functional Coverage 
Instrumentation ExampleInstrumentation Example
When to update

Help reduce 
False Positive
concerns
Update at highest
level abstraction and 
update only when necessary

Where to implement
Need scope of multiple objects
May need to develop new events

Suggestions
Use enumerators for named constants whenever possible
Don’t assert errors with functional coverage



Testing and Functional CoverageTesting and Functional Coverage

Regress as few very random tests as 
possible
Keep tests relatively short and execute  
many tests with random seeds
Utilize test ranking

Measure randomness – optimize hitting 
verification space

When to develop directed test cases
Reactive testing?



Tracking Functional CoverageTracking Functional Coverage

Closing Functional Coverage Closure
Identifying holes and calculating grades
Functional Coverage Plan vs. Functional 
Coverage Raw Database
Rerunning tests/regressions 
Tweaking verification environment & 
adding new focused tests 



HTML Summary HTML Summary 
Output Output 



HTML Coverage HTML Coverage 
Output Output 



SVF FC Tool Links to SVF FC Tool Links to 
Synopsys Coverage Info Synopsys Coverage Info 



Functional Coverage ConclusionsFunctional Coverage Conclusions

Provide insight to design features testing 
in a random verification environment 
Proper level of abstraction for verifying 
design specification
Doneness Criteria should include signed-
off living functional coverage plans
Track functional coverage based on the 
functional coverage plan’s points 
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