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 Staying Competitive with modern FPGA Verification Methodologies 
FPGA vendors continue to push the boundaries creating innovative new ways for FPGA users to 

efficiently design into today's increasingly complex FPGAs. This has created a widening gap between 

design abstraction and verification of these FPGAs in which traditional verification approaches come up 

short. But even Stratix V or Virtex-6 users are facing similar problems – their designs are getting more 

and more complex. On top of that, 2/3 of today’s FPGA projects in Europe are safety related projects.   

As a result, the balance is shifting as more FPGA users want and need to adopt modern verification 

practices in order to be competitive but don't always know where to start or find the cost/risk too great 

to embark on.  

In this workshop you will learn about themes in the FPGA industry that are pushing the need for 

advanced verification, understand how other FPGA users in industry are adapting to this and see how 

taking a new look at your verification methodologies can help you build higher quality, on-time products 

enabling you to be more competitive in today’s evolving FPGA market. 

 

Time Title 

08:30 – 09:00 Registration 

09:00 – 09:15 Introduction 

09:15 – 10:30 Code and Functional Coverage 

10:30 – 10:45 Break 

10:45 – 12:00 Assertions  

12:00 – 13:00 Lunch 

13:00 – 14:30 Automated Testbench Generation 

14:30 – 14:45 Break 

14:45 – 15:30 Automated Formal Verification  

15:30 – 16:30 Clock Domain Crossing Verification 

16:30 – 16:45 Final Thoughts 

16:45 – 17:30 Networking 
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Code and Functional Coverage 
 

Overview 

Code coverage is the only verification metric generated automatically from design source in RTL or 

gates. While a high level of code coverage is required by most verification plans, it does not necessarily 

indicate correctness of your design. It only measures how often certain aspects of the source are 

exercised while running a suite of tests. 

Functional coverage is user-defined coverage – in contrast with code coverage, which is automatically 

inferred from the source. At the most abstract level, functional coverage specifies some values to 

observe at certain times in a design or test bench, and counts how many times those values occur. 

What you will learn 

In this session you will learn with a sample VHDL test environment: 

- What is Code and Functional Coverage 

- How to collect Code Coverage 

- How to write and collect SystemVerilog Functional Coverage  

- How to efficiently analyze and report both of them 

What you need 

This section is split into two parts: first you will get an introduction presentation about Code and 

Functional Coverage and second you will go through labs.  

For these labs you need to bring your own laptop (running Windows installation is enough).  

If you do not have a laptop or if your company doesn’t allow you to take it with you, please let us know.  

Useful links 

https://verificationacademy.com/sessions/code-coverage 

https://verificationacademy.com/sessions/fpga-functional-coverage 

https://verificationacademy.com/sessions/questa-covercheck-demo 

 

  

https://verificationacademy.com/sessions/code-coverage
https://verificationacademy.com/sessions/fpga-functional-coverage
https://verificationacademy.com/sessions/questa-covercheck-demo


Workshop 

 

 

Page 3 

 

Assertions 
 

Overview 

The design effort for more complex FPGAs has been able to scale linearly by increasing design reuse and 

adopting a well-architected, platform-based design structure. Unfortunately, functional verification has 

not benefited directly from this approach. One way to address increased design complexity is to 

supplement traditional functional verification methods with assertion-based verification (ABV).  

Today, ABV has been successfully applied at multiple levels of design and verification abstraction—

ranging from high-level assertions within transaction-level testbenches down to implementation-level 

assertions synthesized into hardware. 

In today’s FPGA designs we mainly see the usage of two different assertion languages – the Property 

Specification Language (PSL) and SystemVerilog Assertions (SVA) – where SVA is chosen by almost half of 

the projects and PSL only by 10%.  

Open Verification Library (OVL) maintained by Accellera is a single, vendor- and language-independent 

assertion template interface for design validation.  These assertions are encapsulated inside easy to use 

components and are ideal for implementation of low level assertion checks.  

What you will learn 

In this session you will learn: 

- How to write SystemVerilog Assertions 

- How to write PSL 

- How to use OVL 

- How to analyze all of them 

What you need 

This section is split into two parts: first you will get an introduction presentation on Assertions and 

second you will go through labs.  

For these labs you need to bring your own laptop (running Windows installation is enough).  

If you do not have a laptop or if your company doesn’t allow you to take it with you, please let us know.  

Useful links 

https://verificationacademy.com/courses/assertion-based-verification  

  

https://verificationacademy.com/courses/assertion-based-verification
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Automated Testbench Generation  
 

Overview 

In the past few years, the industry has converged on two complementary strategies to verify increasingly 

complex FPGAs: the reuse of testbenches from block level over subsystem level to SoC level, and the use 

of advanced verification techniques such as constrained random, assertions, and verification 

management. The key technology that enables these two strategies is the UVM. In 2016 more FPGA test 

environments were written in SystemVerilog UVM than in VHDL. Despite its success and proliferation, 

experience shows us that there are two main problems with this approach. 

The first is that there is a learning curve associated with the adoption of UVM, and the second is that 

even for UVM experts, creating the necessary infrastructure, getting it up and running, and achieving 

coverage closure is a time consuming and error prone process.  

This session introduces a new technology which significantly reduce the time to create a reusable 

testbench infrastructure. This technology provides a single comprehensive flow that significantly 

improves the efficiency of the whole testbench creation process.  

What you will learn 

In this session you will learn with a sample VHDL DUT: 

- How to create an UVM test environment from scratch by using the UVM Framework code 

generator 

- How to update protocol related parts of this environment 

- How to write a test sequence 

- How to run and debug a testcase within the GUI 

What you need 

This section is split into two parts: first you will get an introduction presentation on SystemVerilog and 

UVM and second you will go through labs.  

For these labs you need to bring your own laptop (running Windows installation is enough).  

If you do not have a laptop or if your company doesn’t allow you to take it with you, please let us know.  

Useful links 

https://verificationacademy.com/courses/introduction-to-the-uvm 

https://verificationacademy.com/courses/basic-uvm 

https://verificationacademy.com/courses/advanced-uvm 

  

https://verificationacademy.com/courses/introduction-to-the-uvm
https://verificationacademy.com/courses/basic-uvm
https://verificationacademy.com/courses/advanced-uvm
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Automated Formal Verification 
 

Overview 

Even the most carefully designed UVM testbench is inherently incomplete since constrained-random 

methods can’t hit every corner case. Unfortunately, this means that even after 100% functional 

coverage is achieved there can still be showstopper bugs hiding in unimagined state spaces. Hence, 

formal verification plays a vital role in the verification of today’s complex designs.  

Formal tools statically analyze a design’s behavior with respect to a given set of properties, exhaustively 

exploring all possible input sequences in a breadth-first search manner to uncover design errors that 

would otherwise be missed. 

Questa AutoCheck is a fully-automatic formal bug hunting app that finds bugs due to common RTL 

coding errors. AutoCheck makes it possible to eliminate a wide range of bugs with low effort. Neither a 

testbench nor assertions are required to be available, making it possible to start formally verifying 

designs as soon as the RTL code is written. 

What you will learn 

In this session you will learn: 

- What is Formal Verification 

- What is Questa AutoCheck 

- How to set up Questa AutoCheck 

- How to run and debug with Questa AutoCheck 

What you need 

This section is split into two parts: first you will get an introduction presentation on Automated Formal 

Verification and on Questa AutoCheck and second you will go through labs.  

For these labs you need to bring your own laptop (running Windows installation is enough).  

If you do not have a laptop or if your company doesn’t allow you to take it with you, please let us know.  

Useful links 

https://verificationacademy.com/courses/Formal-Based-Technology-Automatic-Formal-Solutions 

 

  

https://verificationacademy.com/courses/Formal-Based-Technology-Automatic-Formal-Solutions
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Clock Domain Crossing 
 

Overview 

Metastability from the intermixing of multiple clock signals is not modeled by simulation. Unless you 

leverage exhaustive, automated Clock Domain Crossing (CDC) analyses to identify and correct problem 

areas, you will inevitably suffer unpredictable behavior when you go to the lab or when the FPGA is used 

in the field. Bottom-line: automated CDC verification solutions are mandatory for multi-clock designs. 

Designers increasingly use advanced multi-clocking architectures to meet the high-performance and 

low-power requirements of their chips. An RTL or gate-level simulation of a design that has multiple 

clock domains does not accurately capture the timing related to the transfer of data between clock 

domains. As a consequence, simulation does not accurately predict silicon behavior, and critical bugs 

may escape the verification process. 

The Questa CDC Solutions identify errors that have to do with clock domain crossings – signals (or 

groups of signals) that are generated in one clock domain and consumed in another. It does so with 

structural analysis and recognition of clock domains, synchronizers, and low power structures (via UPF); 

and with generation of metastability models for reconvergence verification. The technology checks all 

potential failure modes and presents to the user familiar schematic and waveform displays. Additionally, 

in concert with simulation this technology can be used to inject metastability into functional simulation 

to verify the DUT correctly processes asynchronous clocks. 

What you will learn 

In this session you will learn: 

- What is metastability and why it hurts 

- How Questa CDC can help 

- How to set up Questa CDC 

- How to run and debug with Questa CDC 

- How to simulate and debug with metastability models 

What you need 

This section is split into two parts: first you will get an introduction presentation on Clock Domain 

Crossing Verification and how Mentor tools can help you and second you will go through labs.  

For these labs you need to bring your own laptop (running Windows installation is enough).  

If you do not have a laptop or if your company doesn’t allow you to take it with you, please let us know.  

Useful links 

https://verificationacademy.com/courses/clock-domain-crossing-verification 

 

https://verificationacademy.com/courses/clock-domain-crossing-verification

