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C versus RTL: current verification approach

The UVM verification checks that, given the same input values, C and RTL models match, 
therefore they provide the same output values under the same input conditions
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The motivation – limits of UVM verification

However, UVM dynamic simulations exhibit some limits because of its inner aspects
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Jasper C2RTL

The main idea – formal equivalence verification

Exhaustive coverage 

Mathematical-based approaches searching for CEX

Reduced verification time 

Verification setup requires port map and assumptions

Automatically generated assertions 

The two models are said equivalent if providing the same outputs
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The novelty and the challenges

The traditional use

Formal verification is used to compare two different RTL designs having the same behavior

The novelty

Recent improvements in formal engines have allowed to extend the verification 
of RTL designs with high-level models, enabling early-design verification
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Reconstruction of FSM-like datapath behavior

How to deal with an untimed C/C++ model (unable to keep 

past values) and a timed FSM-like RTL design?
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Decomposition of complex cone of influence

How to decompose complex cone of influence due to hard 

to prove automatically generated assertions? 

Case study: 
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Jasper C2RTL using a MATLAB®-derived C model

How to handle significant algorithmic differences and 

between a MATLAB ® -derived C model and an RTL design?

Case study: 
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Results – overview on the verification time

Formal equivalence verification on C-vs-RTL has boosted the verification time 
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Results – insights on the runtime

It corresponds to the time from the beginning of verification 

routines to the last proven assertion

Results obtained with proof 

orchestration engine setup
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Conclusions

No replacement of our 

insight in DUV expected 

behavior and decomposition of 

complex properties

Exhaustive exploration of the 

state space (two bugs were 

found in AGC, despite UVM)

Drastic time reduction 

to build and maintain the 

verification environment 

Short CEX waves make 

debug shorter, especially 

for subtle corner cases



Thank you!


