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Formal Verification  Formal verification uses mathematical techniques to exhaustively 
check all possible states of a design to ensure its correctness.

 For safe critic mission, exhaustive analysis is must.
 SystemVerilog properties are used to describe design behavior 

based on specification. 
 These properties are bound to design interface. 
 Formal verification tool checks the behavior described in properties 

match with design implementation or not.

blackbox.yml Module_wrapper.sv Module_if.sv Module.tcl

Formal Tool

Formal verification applications:
 AEP: Automatically Extract Properties
 FPV: Formal Property Verification
 DPV: Data Path Validation
 FXP: Formal X-Propagation 
 FRV: Formal Register Verification
 ……
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Formal Verification Workflow

Problematic
Lots of manual work involved in FV workflow.

Formal Verification Setup (create related files)

blackbox.yml Module_wrapper.sv Module_if.sv Module.tcl

Gather Configuration Info

Add FV test in regression

VC Formal

Run FV test in regression

Report regression results

Request RTL fix or FV test updates

When related 
RTL/FV test has 
been updated

No

Yes

RTL/Constraints/Property Update
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• Parameters
• Input/output ports

Manual work

Problems: FV Files Generation

blackbox.yml Module_wrapper.sv Module_if.sv Module.tcl



6 |

Formal Verification Setup (create related files)

Blackbox.yml Module_wrapper.sv Module_if.sv Module.tcl

Problem: Property Implementation
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Manually check regression results

ReportEmails sent out manually

Problems: Regression Result Report
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Automation in FV Workflow
Formal Verification Setup (create related files)

blackbox.yml Module_wrapper.sv Module_if.sv Module.tcl

Gather Configuration Info

Add FV test in regression

VC Formal

Run FV test in regression

Report regression results

Request RTL fix or FV test updates

When related 
RTL/FV test has 
been updated

No

Yes

RTL/Constraints/Property Update
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Artifical Intellegence Tools

GitHub Copilot 
Code suggestions and completions inside IDEs.

GitHub 
Copilot

Claud

Gemini

Deepseek

ChatGPT
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Automation in workflow

GitHub Copilot Script FV Files Run FV

Prompts
Generate Python code

One command run
Generate FV files

One command launch GUI
Run FV test
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GitHub Copilot

write a python function to generate a blackbox.yml file in which involves following lines:
"# The blackbox collection holds a list of RTL modules we wish to omit
# from the RTL file list. When VC Formal cannot find an RTL definition for
# a module instance it simply blackboxes it.
# We list all RTL files to be commented out, with one file per line. Note
# that the line must start with a hyphen and that there is a space between the
# hyphen and the RTL file name.
#blackbox: "

Prompt
Generate Python Code
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start

Initilization Configuration

Directory Cleanup

Build and Compile (RTL)

User Input

Formal Testbench Generation

end

No

No

Yes

Yes

Updata RTL

Automate FV Setup



13 |

Properties Generation with Diagram

Generate the SystemVerilog properties for 
formally verifying the FSM shown in the attached 
diagram with the state defined as “reg [1:0] 
stateCur”.

Copilot
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Property Generation with Reference Code
Refer to the property req_neg_id_prop in test_if.sv to generate a property 
req_size_len_prop to check in a read request when size is less than 2 and read 
2 data, the response of this request should have RRESP being SLV_ERR.

Comments
Example

Copilot



15 |

Automate Reporting
The falsified assertions are to be debugged.

Extract Info from regression results

ReportEmails sent out automatically

Script
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Results

Applied the method in formal verification of 5 modules
FV setup
1. Create folders/files.
2. Edit files including the interface signals 

added/edited.

Before: Manual work
After: Automated

Property Development
Type SystemVerilog code referring to the property plan 
based on RTL specification.

Regression Report
1. Open vcf.log files and search for summary.
2. Copy/paste property proof status into an excel file.
3. Write an email to send to all the owners/managers.
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Results

Applied the method in formal verification of 5 modules
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Conclusion

 Automated FV Files Generation

 Automated Properties Implementation

 Automated Regression Report

extend DPV

FRV

FXP AEP

VC Formal/

Jasper Gold/

Questa

FPV

Improved Work Efficiency!
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Thank You
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