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Introduction

• Platform Change from PLC to FPGA in Nuclear Industry
– Behaviorally Equivalence between Outputs is required

• Formal Method based Techniques
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Verifications in FPGA
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Equivalence Checking with VIS

• Equivalence Checking is required
– Equivalence Checking between 

Designs

Formal Verification
(Equivalence Checking)

Development

Verified RTL Design g

• VIS Verification System
– Developed by 

Verified RTL Design
(Verilog)

p y
Univ. of California at Berkeley, 
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Univ. of Texas

– It has Equivalence Checking feature

Logic Synthesis Equivalence 
Checking
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Equivalence Checking with VIS

Equivalence Checking with VIS
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EDIFtoBLIF-MV

• Translation Rule
– We defined translation templates
– Translate into BLIF-MV from EDIF 

using defined rules
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EDIFtoBLIF-MV

• A part of translation rule
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Case Study

• A part of KNICS RPS BP Logic (th_LO_SG1_LEVEL_Trip)

Design (FBD) Verilog HDLg ( ) g

It consist of 6 shutdown logic (792 FB)
We only used 17 FB
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Case Study

Commercial Tool
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Case Study

EDIF BLIF-MV

Translation

Verilog HDL EDIF BLIF-MV from Verilog BLIF-MV from EDIF

LoC 288 1210 4944 344

Node 8 modules 2 libraries 24 models 7 models
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Case Study

Results of Equivalence Checking with VIS

F lt i j tiFault injection
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Conclusion and Future Work

• Confirmation of Correctness of Synthesis
– Formal Method based Technique (Equivalence Checking)

• Automatic Program Translation
– Translate into BLIF-MV from EDIF– Translate into BLIF-MV from EDIF

• EDIF: Gate-level netlist format of EDA tools
• BLIF-MV: Front-end format of VIS

• Future Work
– Formalize the translation rule
– A whole set of KNICS RPS BP Logic
– Equivalence Checking between Gate-level Design and Physical Layout
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