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Abstract—Virtual prototyping of analog/mixed-signal (A/MS)
systems is a key concern in a modern design process. The
main challenge to performing the verification of functional
properties and to include non-functional effects, e.g. signal and
power integrity. System architects are challenged by identifying
critical scenarios in which these effects possibly degrade or even
destroy the system’s functionality. We demonstrate a method
to automatically extend an existing functional model by non-
functional effects. Combined with an accelerated, piecewise-linear
(PWL) simulation scheme (PRAISE), we explore the resulting
system acceptance regions and identify critical scenarios.

I. DEMONSTRATION SCENARIO

As an example, we use a hysteretic current-mode buck
converter system shown in Figure 1. This system poses several
challenges during the design process. Here, we take the de-
signer’s point of view: Starting from purely functional models
(Step 1), here described in SystemC, critical (non-functional)
parameters have to be examined. This is done by refining the
block models by automatically analyzing the given SystemC
code and extending it to account for non-functional effects
(Step 2). The affected functions (yellow boxes) are wrapped
by additional SystemC code describing the non-functional

effects (blue boxes). Sweeping the parameters of the refined
models in simulation yields the estimated system acceptance
regions shown in Step 3. For evaluating these regions, many
simulations need to be executed. Obviously, the simulation
performance is crucial for efficiently exploring these regions.
To speed up the simulation, we use an accelerated analog
simulation approach for simulating the buck converter circuit
[1]. This approach uses PWL models to avoid numerical
integration and nonlinear solving.

Using this combination of accelerated analog simulation
and automated refinements for non-functional properties, the
critical scenarios in a design can be identified in a very early
design stage. The identified regions can be used for evaluations
of different implementations of system components to include
non-functional influences and to generate new specification
parameters with their corresponding test cases.
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Fig. 1. Concept of system acceptance region exploration: After analyzing the model (Step 1), the systems non-functional effects (blue boxes) are automatically
refined (Step 2). Finally, a simulation can be executed to evaluate points in the parameter space and observe the corresponding system behavior (Step 3).


