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= Il n the 700s:

A One simulator and few devices
no need for standard

E In the 900s:

A many simulators are available

A more and more compact models
E ISSUE

A same model BUT different
simulation results between
SIMULATOR A and
SIMULATOR B.

e SOLUTION

A CMC proposed to use SPICES3 as
a reference

A SPICES3 kits for compact models
are delivered to EDA companies
to qualify the compact model

70 80 90 into the simulator




|CE3 Kit

T MODELING TEAM

in SPICE3 format
2nch in SPICE3 language
S d'ocumentation of the model

SPICE3
KIT

EDA COMPANY

E  Qualifies its customized implementation of the
compact model by running SPICE3 test bench
successfully

E  Send feedbacks to compact modeling team




SPICES3 kit interacts with:

1 The netlist parser

A specifies the syntax in spice netlist
2 The output processor

A specifies how results are displayed
3 | The Jacobian matrix

A Simulator must solve | 6 J *V ==

A Kit specifies how to stamp the CM
into the Jacobian J

4 The solvers

A interacts with solvers to improve
convergence

A this is poor approach: simulation
results may be simulator-dependant!!
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SPICES Kit In C language

More devices - More simulators available

Each simulator support specific syntax
SPICE3 CM coding is customized
SPICE3 CM test bench are customized

This means:

A SPICES kit requires manual changes

A SPICES3 test bench requires manual
changes

A Partial Derivatives are computed by hand
AS A CONSEQUENCE
A Simulators can have inconsistent
Implementation
A Difficult to know which simulator is
right:
G #define CHARGE 1.6E-19
G #define CHARGE 1.602E-19

Next slide gives an example of SPICES3 kit
and its complexity



Numbers in black are number of lines in source code

XTRAM SPICE3 Kit
tration of Complexity

SPICES kit are complex.
They are made of lot of files.
Grand Total : 8K lines of code!

COMPLEXITY
e  Strong dependencies between
files

e Partial derivatives of equations
are done by hand

E  Very easy to break consistencies
between files

WORKS BUT TOO COMPLEX

e Next slide presents a new
approach adopted by most CM
developers



Verilog-AMS language

SOLUTION:

E Implement compact models in the
Verilog -AMS language

E Use Model Compiler to create SPICE3
Kit or Simulator Specific
implementation

ADVANTAGES
A SPICES3 kit created automatically

A SPICES3 test bench can be specifiec
in the Verilog -AMS language

A Reduce discrepancies between
simulators of the same model

DRAWBACKS

A Push all simulators to have
efficient Verilog -AMS model
compiler

A Loss in performances:
G CM run slower

G CM have bigger memory
usage



