


in the four grid points of a rectangle.
Moreover, the algorithm proposed in [4] needs a complete

rectangular grid, but often a lacking of data of the available
measurements invgs − vds plane regions, in which the power
dissipation could produce a temperature greater than the
tolerable one, is present. For this reason, some rectangular
loop could not be valid, as shown if Fig. 2, because them do
not include any measurement point. Then, in these loops it is
not possible to write any loop equation.
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Fig. 2. Valide loops and forbidden zones.

Finally, the functions on the grid neighborhoods have been
modified introducing proper constraints to avoid solutions in
forbidden zones.

Nevertheless, for a correct computation, the values ofgm

and gds have to be extrapolated also outside the valid area,
because the corrections invgs and vds could force us to
compute them in points in forbidden area.

The algorithm for the reduction of the dispersive phenomena
effects can be summarized by the following steps.

1) An equivalent circuit is extracted for a particular device
and both the parasitic and the intrinsic elements are
evaluated. The chosen equivalent circuit is shown in
Fig. 3.
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Fig. 3. Equivalent circuit

2) The acquisition of static measurements ofidsDC
is

performed.
3) The extraction of measurements forgmAC

e gdsAC
from

S-parameter measurements in a certain region of the
input space is carried out. These data are firstly evaluated

on a chosen regular grid avoiding the region where
P = vds ids > Pmax.

4) The bias point is chosen in(vgs0, vds0) and the hypoth-
esis that the measurements in this point are not affected
by dispersive effects is assumed.

5) Owing to parasitic elements (parasitic resistancesRg,
Rd, andRs) external measurements have to be scattered
in order to extract equivalent intrinsic measurements
using the values ofRs and Rd. So a nonlinear change
of variables occurs in the form

vgs i = vgs e −Rsids,

vds i = vds e − (Rs + Rd)ids,

and the data on a regular grid are then on a heavily non
regular grid as shown in Fig. 4.
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Fig. 4. Comparison among scattered and regularly distributed measurements

6) Scattered measurements have to be sampled on a certain
internal regular grid. The grid is defined by two vectors
vgs grid and vds grid respectively ofn values andm
values, so that the grid contains(n + 1) × (m + 1)
vertices. We will denote with the pair(i, j) the loop
with vertices[(i, j), (i + 1, j), (i + 1, j + 1), (i, j + 1)].
Unfortunately, regions with a very high scattering rate
due to high values ofids are difficult to be correctly
resampled. Also linear interpolation techniques using
Delaunay triangulation fail in some critical regions as
shown in Fig. 5.
A possible solution is to fit the external measurements
in order to build a virtual denser set of measurements.
Then the Delunay triangulation can be applied to both
ids, gm, andgds scattered data, in order to extract data
on a regular grid. The effect of the triangulation is shown
in Fig. 6.

7) A further step is the bias point setting. First of all, a
certain internal grid is chosen. Then the bias point is
scattered and compared with the chosen grid. Finally, a
new grid is created in order to hing it on the bias point.
Let us denote with(i0, j0) the indices of the bias point.

8) Now the system of equations to be solved in order to
correct the data, has to be defined.




