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n Our worldwide study is highly respected and referenced
— Study pool not based on Mentor’s customer list
— Double blind study

n Sample frame for 2020: 1492 participants
— 7.4x larger than 2004 Ron Collett International study

n Confidence interval 95%
— ±3% Margin of Error

2020 Study Background

HF, 2020 Wilson Research Group Functional Verification Study, Oct 20202
H Foster, WRG Functional Verification Study, July 20162
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HF, 2020 Wilson Research Group Functional Verification Study, Oct 20203

Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
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2018 vs 2020 Study Demographics

HF, 2020 Wilson Research Group Functional Verification Study, Oct 20204
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2020 Study Participation by Market Segment
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 Consumer Audio, Video (TVs, DVDs, cameras, etc.), Games

 Networking: fax, modems, video-conferencing, set-top boxes, internet phones
 Networking: hubs, NIC, LAN routers, bridges, other LAN products

 Networking: Optical products
 Networking: backbone routers, switches, other WAN products

 Wireless: base stations, satellite, TV transmission, radar
 Wireless: Cellphones, wireless LANs, radios, pagers, PDAs

 Office Equipment (copiers, etc.)
 Peripherals (printers, monitors, storage devices, UPSs, etc.)

 PC / Workstation / Server / Mainframe
  AI Processors (TPU, ANN, CNN, DNN, etc.)
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FPGA

Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 

HF, 2020 Wilson Research Group Functional Verification Study, Oct 20205
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2020 Study Participation by Job Title
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HF, 2020 Wilson Research Group Functional Verification Study, Oct 20206

Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
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PARTICIPANT’S CURRENT DESIGN
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ASIC/IC55%

FPGA45%

2020 Study Participation by Targeted Implementation

Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 

HF, 2020 Wilson Research Group Functional Verification Study, Oct 20208
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
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2020 ASIC Study Participation by Gate Count
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2020 ASIC Study Participants by Design Size
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ASIC Number of Embedded Microprocessors
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 

68% of designs contain embedded processors
48% of designs contain 2 or more processors
17% of designs contain 8 or more processors
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ASIC Mean Number of Embedded Microprocessors by Design Size
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
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FPGA Number of Embedded Microprocessors
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 

69% of designs contain embedded processors
45% of designs contain 2 or more processors
3% of designs contain 8 or more processors



© 2020 Mentor Graphics Corporation

vs19%

FPGA

Percentage of FPGA designs that 
contain any artificial intelligence 
processors or accelerators?

27%

ASIC/IC

Percentage of ASIC/IC designs that 
contain any artificial intelligence 
processors or accelerators?

Projects Incorporating AI Processors/Accelerators

Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 

HF, 2020 Wilson Research Group Functional Verification Study, Oct 202015
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vs23%

FPGA

Percentage of FPGA designs that 
contain a RISC-V processor in the 
design.

23%

ASIC/IC

Percentage of ASIC/IC designs that 
contain a RISC-V processor in the 
design.

Projects Incorporating RISC-V Processors in Design

Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 

HF, 2020 Wilson Research Group Functional Verification Study, Oct 202016
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 

38% of ASICs contain an embedded DSP core
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FPGA Number of Embedded DSP Cores
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 

49% of FPGAs contain an embedded DSP core
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43%

FPGA

Percentage of FPGA projects 
implementing hardware security 
features in your design that you must 
verify.

54%

ASIC/IC

Percentage of ASIC/IC projects 
implementing hardware security 
features in your design that you must 
verify.

Design Projects Implementing Security Features

Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 

HF, 2020 Wilson Research Group Functional Verification Study, Oct 202019
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vs40%

FPGA

Percentage of FPGA projects working 
on a safety critical development 
standard (e.g., DO-254, ISO26262, 
IEC60601, IEC61508, etc.)

42%

ASIC/IC

Percentage of ASIC/IC projects 
working on a safety critical 
development standard (e.g., DO-254, 
ISO26262, IEC60601, IEC61508, etc.)

Projects Working on Safety Critical Design

Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 

HF, 2020 Wilson Research Group Functional Verification Study, Oct 202020
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Adoption of Various Functional Safety Standards
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HF, 2020 Wilson Research Group Functional Verification Study, Oct 202021

Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
** Multiple answers possible



© 2020 Mentor Graphics Corporation

Biggest Functional Safety Project Challenge
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Projects Working on Safety Critical Designs
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ASIC

HF, 2020 Wilson Research Group Functional Verification Study, Oct 202022

Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
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PROJECT RESOURCES
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Mean Peak Number of Engineers on an ASIC/IC Project
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
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Mean Peak Number of Engineers By ASIC/IC Design Size
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
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Mean Peak Number of Engineers on a FPGA Project
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
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Mean Time ASIC/IC Design Engineer is Doing Design vs Verification
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
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Mean Time Design FPGA Engineer is Doing Design vs Verification
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
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Where ASIC/IC Verification Engineers Spend Their Time

HF, 2020 Wilson Research Group Functional Verification Study, Oct 202029
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
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Where FPGA Verification Engineers Spend Their Time

HF, 2020 Wilson Research Group Functional Verification Study, Oct 202030
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Percentage of ASIC/IC Project Time Spent in Verification
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
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Percentage of FPGA Project Time Spent in Verification
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
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VERIFICATION RESULTS
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ASIC Completion to Project's Original Schedule
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HF, 2020 Wilson Research Group Functional Verification Study, Oct 202034

Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
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FPGA Completion to Project's Original Schedule
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
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ASIC Number of Required Spins Before Production
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 

83% of FPGA design projects 
have non-trivial bugs escape 
into production
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ASIC Type of Flaws Contributing to Respin
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
* Multiple answers possible
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FPGA Type of Flaws Contributing to a Production Issue
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
* Multiple answers possible
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Root Cause of ASIC Functional Flaws
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
* Multiple answers possible
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Root Cause of FPGA Functional Flaws
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
* Multiple answers possible
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LANGUAGES & METHODOLOGIES
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ASIC/IC Design Language Adoption Next Twelve Months
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** Multiple answers possible
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FPGA Design Language Adoption Next Twelve Months

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

VHDL Verilog SystemC SystemVerilog C/C++ OTHER Design

De
sig

n 
Pr

oj
ec

ts

FPGA Design Language Adoption

2012

2016

2020

Next Year

HF, 2020 Wilson Research Group Functional Verification Study, Oct 202044

Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
* Multiple answers possible
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FPGA Design Language Adoption in Europe
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
* Multiple answers possible
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ASIC/IC Verification Language Adoption Next Twelve Months
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
** Multiple answers possible
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FPGA Verification Language Adoption Next Twelve Months
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
* Multiple answers possible
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FPGA Verification Language Adoption Europe
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
* Multiple answers possible
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ASIC Methodologies and Testbench Base-Class Libraries

HF, 2020 Wilson Research Group Functional Verification Study, Oct 202049

Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
* Multiple answers possible

0%

10%

20%

30%

40%

50%

60%

70%

80%

Accellera UVM OVM Mentor AVM Synopsys
VMM

Synopsys RVM Cadence eRM Cadence URM OSVVM UVVM Python-Based
Methodology

None/Other

De
sig

n 
Pr

oj
ec

ts

ASIC Methodologies and Testbench Base-Class Libraries

2014
2016
2018
2020
Next Year



© 2020 Mentor Graphics Corporation

FPGA Methodologies and Testbench Base-Class Libraries
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
* Multiple answers possible
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FPGA Methodologies and Testbench Base-Class Libraries Europe
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
* Multiple answers possible
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FPGA OSVVM and UVVM Trends
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
* Multiple answers possible
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ASIC Assertion Language Adoption Next Twelve Months
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FPGA Assertion Language Adoption Next Twelve Months
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ASIC/IC Number of Asynchronous Clock Domain
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
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FPGA Number of Asynchronous Clock Domain
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ASIC/IC Actively Manage Power by Design Size
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
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ASIC Power Management Features Verified
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
* Multiple answers possible
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ASIC/IC Adoption of Formal Technology

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

Formal property checking Automatic formal verification

De
sig

n 
Pr

oj
ec

ts

FPGA: Adoption of Static Techniques

2012

2016

2020

HF, 2020 Wilson Research Group Functional Verification Study, Oct 202061

Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
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Formal Technology Adoption by ASIC/IC Design Size

26%

19%

41%

24%

55%

44%

0%

10%

20%

30%

40%

50%

60%

Formal Property Checking Formal Apps

De
sig

n 
Pr

oj
ec

ts

Formal Technology Adoption by ASIC/IC Design Size

< 1M

1M-80M

>80M

HF, 2020 Wilson Research Group Functional Verification Study, Oct 202062
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FPGA Adoption of Formal Technology

0%

5%

10%

15%

20%

25%

Formal property checking Automatic formal verification

De
sig

n 
Pr

oj
ec

ts

FPGA Adoption of Formal Technology

2012

2016

2020

HF, 2020 Wilson Research Group Functional Verification Study, Oct 202063
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ASIC Adoption of Dynamic Techniques
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
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FPGA Adoption of Dynamic Techniques
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Emulation & FPGA Prototyping Adoption by Design Size
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
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Prototype Size in Terms of Number of FPGAs 
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ASIC Signoff Criteria 
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
* Multiple answers possible
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FPGA Signoff Criteria 
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
* Multiple answers possible
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 

83% of FPGA design projects 
have non-trivial bugs escape 
into production
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
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2020 FPGA Verification Technique Adoption and Bug Escapes
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ASIC Biggest Functional Verification Challenge
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FPGA Biggest Functional Verification Challenge
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Source:  Wilson Research Group and Mentor, A Siemens Business, 2020 Functional Verification Study 
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Summary

n Increased requirements driving complexity

n IC/ASIC projects mature in their processes

n FPGA projects are being forced to mature 
their processes

n Fewer bug escapes occur in project’s with 
mature verification processes

HF, 2020 Wilson Research Group Functional Verification Study, Oct 2020
H Foster, WRG Functional Verification Study, July 201678
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2020 Functional Verification Reports
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