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Model Checking: 

A well established

verification tech. [1,2]

for finite systems (e.g digital circ.). Properties  formally 

stated in a temporal logic language:

  

  !      Are verified along all system’s paths

  !      Entirely automatically

Digital 
Circ. m

odel C
heckin

g
Analog Model Checking

     A natural way to apply model checking in the context of verification of  analog 

      circuit is the extraction of a finite digital abstraction from   the corresponding

      (infinte states) systems. However, two main problems have to be considered 

      in order to derive an  effective verification technique for analog circuits [3]:

       ?     Need of disposing of formal tools to relate abstractions and systems (e.g.      

               can we trust  properties established on the digital abstraction?)

       ?     Need of disposing of adequate languages to state analog prop.

Motivations

CTLf  : A Language for the Specification of Analog Properties

A suitable enrichment of the classical CTL temporal logic originally designed for the temporal analisys of digital finite systems. In particular, 

we allow ‘basic formulae’ to state the membership in boxes of  arbitrary elementary functional relations.

 >  general properties on the relative value of input/system variables  of an analog model, while the latter evolves.

>  general properties  relating   the rate at which system variables decrease/increase along their evolution, since corresponding derivative 

    functions can be explicitly stated in basic formulae.

CTLf   Three Valued Model Checking for Analog Circuits
We use Interval Arithmetic to provide a Three Valued Semantics to our CTLf language on suitable grid-like abstractions (box modal  abstraction) of the infinite 

states-space for the analog circuit.

 1)  A natural  choice since it could be not possible to state a definite value for CTLf  formulae 

     on any abstract state  

2)  Most important, it allows to apply three valued model checking techniques (rather than classical

     two valued ones) and to state a fundamental preservation result for verified CTLf  formulae (i.e. 

     any formula stated true/false on the digital abstraction can be  trusted on the original sys).

Why  a three-valued 
semantics?

Which analog properties 
allow to model?

What is the CTLf language?
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