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Because it is time consuming and difficult 

to exhaustively verify our IP designs, the 

CAD team at Cypress wanted to increase 

the use of formal verification throughout 

our design and verification teams. Formal 

verification uses mathematical algorithms 

and heuristics to prove the functional 

correctness of a design. Because it 

exhaustively explores all possible input 

sequences, formal analysis uncovers 

design errors that would otherwise be 

missed or be impractical to find with 

simulation-based methods.

However, formal itself can be difficult to 

learn and use. Fortunately, in recent years, 

specialized formal applications have been 

introduced that deliver the power of 

formal analysis in focused areas, allowing 

users who are not familiar with formal 

techniques to solve some tough 

verification challenges.

Therefore, in order to make it easier to 

introduce formal verification to our 

engineers, we introduced Questa® Formal 

Apps into our verification management 

system (VMS), which we had developed 

in house. By doing so, we sought to 

automate formal verification, make it 

easier to use, establish repeatable tests 

and processes, and make the Formal 

Apps themselves easy to access. 

Initially, we wanted to use the Questa 

Formal Apps to improve four pain points 

in our verification flow: connectivity 

checking, coverage closure, register 

checks, and code quality.  We used 

Questa Connectivity Check for the 

connectivity checks, Questa CoverCheck 

for coverage closure, Questa Register 

Check for register verification, and Questa 

AutoCheck for code quality analysis.

Our CAD team is always looking for ways 

to automate the design and verification 

flow and make it easier for our design 

and verification engineers. We believe 

that formal applications help us do that. 

The Questa Formal Apps are a good first 

step into formal techniques and for using 

formal within our environment. The 

Formal Apps have proven to be exactly 

what we wanted as far as introducing 

formal within our company, and building 

interest in it. 

Our verification team has come to know 

that they can get to formal applications 

through the verification management 

system, and they’ve come to our CAD 

team asking things like, “You’ve given me 

these applications; now how do I just 

feed in properties that I create myself and 

let the tool work on those?” We can allow 

that through VMS. It automates calling 

the Formal App tools for them and 

making their use easy for them. This 

encourages them to really start using 

formal to fully verify their IP, and it allows 

them to get started without a testbench.

In the full paper, we explain why we 

wanted to adopt formal applications 

within Cypress, and how Questa Formal 

Apps made it easier to introduce formal to 

our engineers by incorporating them into 

our VMS. We summarize their 

implementation and usage in the context 

of our four specific design applications and 

provide a summary of results.

“The Formal Apps have 
proven to be exactly 

what we wanted as far 
as introducing formal 

within our company, and 
building interest in it.” 

— DAVID CRUTCHFIELD, 

CYPRESS SEMICONDUCTOR
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Verification Pain Points

 ■ Connectivity Checks: Exhaustive 
verification of all connections is 
time consuming

 ■ Coverage Closure: Mining for 
unreachable code is a long, 
iterative process

 ■ Register Verification: Functional 
simulation is time consuming

 ■ Code Quality: Simple problems 
passed down to verification team 
create unnecessary cycles

Formal Made Easy

 ■ Mentor Questa Formal Apps 
improved automation, facilitated 
introduction of formal techniques, 
and allowed verification to begin 
without a testbench

 ■ Questa PropertyCheck App saved 
over four person weeks in 
exhaustive verification and 
automated chip-level connectivity 
verification

 ■ Questa CoverCheck App found 
approximately 17,000 unreachable 
items in one hour and 
automatically generated 
exclusions for each

 ■ Questa AutoCheck App allows 
design team to quickly and easily 
fix simple bugs before handoff to 
verification team

Read the full paper Cypress Adopts Questa Formal Apps to Create Pristine IP 

at http://go.mentor.com/4U4GN
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Connectivity checking is one of the flows added to the Cypress verification management system.

In the Spot Light: Connectivity Checks 

The Questa Connectivity Check App saved us four person-weeks in exhaustive simulation, which is roughly 

eight months of calendar time. It identified one major bug that would likely have been missed in functional 

simulation. We would have had to go through many test cases just to get there, and we may or may not 

have found it. But the Formal Connectivity Check App allowed us to find the bug within a week.


