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e present a historic overview of the initial motivating ideas, original foundations, and subsequent development, of integration-based methods

which are currently used to extract semiconductor device model parameters, as well as to assess devices’ and circuits’ non-linearities. To illustrate
these methods’ capabilities, we review sample applications such as non-ideal junctions, illuminated solar cells, post-breakdown conduction through thin
oxides, MOSFET models and harmonic distortion evaluation. As far as we know, the first integration-based parameter extraction method was proposed
by Araujo in 1982 and it was specifically for the determination of parasitic series resistance in solar cells. Integration acts as a low pass filter and, thus,
tends to lessen the effect of measurement errors on the extraction procedure. This extraction method was generalized in 1995 for an arbitrary two-terminal
device with a series resistance. An opposite approach, a method that eliminates the effects of the parasitic series resistance, was presented in 1996 by
using a new integral function denominated D. Function D was generalized to a family of functions which is able to eliminate any given coefficient of
a polynomial. Function D was used in 2002 to design, optimize and fabricate a bipolar transconductor with maximum static transfer function linearity.
This transconductor was composed of two parallel-connected non-linear blocks: a hyperbolic tangent-type transconductor and hyperbolic sine-type
transconductor. This transconductor work inspired the same year, the development of a procedure to evaluate harmonic distortion using function D.

A new method for the extraction of coefficients in an nth-order polynomial function was presented in 2007 based on using successive integrations. This method
was still not fully immune to experimental noise because it involved operations which did not include integration of the device’s static |-V characteristics.
This limitation was removed in 2008 by the new method denominated “Full Successive Integrals Method” (FSIM). This method can be used as an efficient
tool to calculate any kth-order harmonic distortion in semiconductor devices for any input amplitude, without having to perform Fourier or AC analysis. We
will also review and scrutinize the following existing integration-based methods for extracting threshold voltage in MOSFETS, biased in the linear region: (1)
integral method; (2) transition method; and (3) Normalized mutual integral difference operator method. \We will also review the following two integration-
based methods for extracting threshold voltage in the saturation region: (1) H function method and (2) G1 function method. Finally, we will review a method
to evaluate the location of a maximum value of a given function with high level of noise by using integration.
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