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The Best Linear Approximation (BLA) is a use-
ful tool for the design and analysis of non-linear
electronic circuits [1], [2]. It allows to look at
the performance of the non-linear circuit from the
familiar linear world which gives an intuitive look
into the circuit without having to simplify the class
of excitation signals or using special models to
describe the system.

Looking at the complete behaviour of a circuit
requires a port-based approach, where both voltages
and currents are considered at each terminal of
a circuit. The port-based approach leads to the
familiar impedance (Z), admittance (Y) or scat-
tering (S) parameters, which use a Multiple-Input
Multiple-Output (MIMO) system to describe the full
behaviour of the circuit (Figure a). Introducing the
BLA into this framework means that we need a fast
and reliable way to determine the MIMO BLA of a
sub-circuit in an electronic circuit (Figure b).

The identification of the MIMO BLA is a well-
studied problem [3] but, when we try to apply
the default techniques to electronic circuits, extra
questions arise:
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(a) Using a port definition to describe an electronic
system, leads to a MIMO representation

(b) The goal is to find the MIMO BLA of a sub-circuit
embedded in a bigger circuit.
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• Determining the MIMO BLA requires two
sources. Where to place the extra sources?

• Are voltage sources the best option, or should
current sources be used?

• Can we tell something about the circuit be-
haviour outside of the main excitation band?

• How can we minimise the amount of simula-
tion time?

With simulation examples, we illustrate the issues
that pop-up when trying to apply the theory blindly.
Then we’ll show how the BLA of a sub-circuit is
properly determined.
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