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Faltime, Risetime, Slew rate, Period, Frequency, Duty cycle, Pulse width, Delay, Overshoot,
Undershoot, Settle time

Frequency:

Lowpass, Highpass,Bandpass, Stopband, Gain margin, Phase margin, Slope

Statistics:

Maximum, Minimum, Range, Mean, Median, Standard Deviation, Mean+3 standard deviation,
Mean-3 standard deviation, Histogram, Yield, Dpu, Cpk

Levels:

X at Maximum,X at Minimum, Peak to Peak,Topline, Baseline, Amplitude, Average, RMS, AC
Coupled RMS

General:

At X value,at Y value,Delta X,Delta Y, Length,Slope,Local Max/Min, Crossing, Horizontal level,
Vertical level, Point marker



Create MAST. Models Automatically from Waveform Data
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From Circuit Schematic to Frequency Response to
Rational Polynomial Model with Analog Model Synthesis

e Create accurate models directly from simulation results.

¢ Replace entire circuit blocks with behavioral models for fast simula- tions.

e Create a large-signal frequency response model of nonlinear and mixed-signal
circuits using the Time-Domain System Analyzer.

e Create models using waveform data from lab instruments or other applications.

Synthesizing Analog Models

With the Model Architect. Analog Model Synthesis tool, you can create simulation models
from graphical waveforms. The models you produce will be written in Synopsys' MAST.
hardware description language, and you don't have to write a single line of MAST code. It
all comes straight from the graphics. The end result is a behavioral model that will give
you simulations that may run faster by orders of magnitude.

How it works



Analog Model Synthesis creates models using any of three techniques: template
synthesis from a frequency response, source model generation from graphical waveforms,
or circuit analysis with the Time-Domain System Analyzer.

Template Synthesis

Template synthesis lets you create a MAST model automatically from a frequency
response signal that exists in Saber's graphical waveform analyzer, SaberScope™. The
frequency response can be the result of a small-signal AC analysis, a Fourier or FFT
analysis of a previous simulation, or an output from the Time- Domain System Analyzer.
This powerful capability even lets you create behavioral models directly from the
simulation results of complex circuits, such as switched capacitor filters.

You simply specify the AC plot file and signal name of your wave- form. Analog
Model Syntheses cre- ates a MAST behavioral model of the waveform
expressed as a rational polynomial transfer function. The model can then be
used in time-domain and frequency-domain simulations.

In addition to instantly incorporating the frequency response directly into your
simulation, the MAST model is saved and can be added to or modified.

Source Model Generation

You can use the Analog Model Synthesis capabilities to specify a source model using a
graphical plot from SaberScope. Instead of manually specifying individual segments to
create a stimulus, just reference a plot file and signal. Saber will use that signal for
describing the output waveform of either a voltage or current source. Both time and
frequency domains are supported. Using this capability means you can represent entire
sections of a complex circuit by a plot from a previous simulation, giving you faster
simulations.

Time-Domain System Analyzer

The Time-Domain System Analyzer (TDSA) instrument model is a powerful tool that gives
you the means to generate a frequency response for simulation circuits where small-
signal AC analysis is not applicable, such as DSPs, switched capacitor filters,
phase-locked loops, switching power supplies, and servo controls. This unique model
emulates the combination of a swept source and vector voltmeter lab instruments so you
can determine the large-signal frequency response of mixed-signal, non-linear, or mixed
electrical-mechanical circuits.

The TDSA model is capable of extracting this valuable data by sweeping
through a range of frequencies during a time-domain analysis. The complex
data is stored in a plot file that may be displayed like any other frequency
response produced with Saber. If desired, you can apply band-pass filtering to
attenuate unwanted harmonics. Once the frequency response plot is created,
it can be used with template synthesis or source model generation. Combining
these features of the Analog Model Synthesis package gives you a reliable



means of accurately representing complex nonlinear analog circuits with
fast-simulating behavioral models.

Processing Graphical Information with SaberScope

Saber's graphical waveform editor, SaberScope, gives you an easy method of dealing
with data graphically because waveforms that exist in SaberScope may be used with the
Analog Model Synthesis tool. The Time-Domain System Analyzer template automatically
generates spectral data from a transient analysis which can then be displayed with
SaberScope. A number of different methods may be used to get waveforms into
SaberScope. The most common method is to run a simulation with Saber. Timedomain
waveforms are obtained from the transient or inverse FFT analyses. Spectral data can
come from smallsignal AC, FFT, Fourier, noise, or distortion analyses. Waveform data can
also be imported from ASCII data files.

Once the waveform is in SaberScope, you can perform a number of operations
on them by using Synopsys' patented Waveform Calculator or editing the
range of the waveform. These powerful graphical tools allow you to get just the
right waveform for your synthesized models.

SaberSketch ™ and Saber Frameway  Interfaces

Analog Model Synthesis works with your schematic interface, SaberSketch or any of the
Saber Frameway integrations, so you deal with data in your design environment.
Synopsys offers Frameway Interfaces for Cadence Design Systems, Mentor Graphics,
and Viewlogic environments.

A Member of the Model Architect Family

The Model Architect family encompasses a diversified set of tools to help you create and
characterize models for use with the Saber simulator. Another tool currently available to
help you create Saber models is the Table Look-Up (TLU) tool which creates MAST
models from tabular input data. With TLU you can specify data sets for up to five variables
and the tool will automatically create a model from those relationships. The Model
Architect family also includes tools to help you characterize existing models for use with
Saber such as the Model Architect Fuse Characterization Tool and the Model Architect
Magnetic Core Characterization Tool.

Create MAST. Models Automatically from Tabular Data
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e Automatically generates Saber MAST models from tabular relationships.

e Models nonlinear characteristics obtained from measurements, data sheets, finite
element analysis, etc.

e Handles up to five independent variables.

¢ No constraints on regularity of measured data points

e Provides visual representation for easy interpretation

Turn Data Into Models

A simulator is only as good or as useful as its simulation models. One of the great benefits
of Synopsys' Saber. simulator is the breadth and depth of model libraries that have been
created using Saber's MAST. hardware description language. And Saber users can use
MAST to create their own custom models. If the device behavior can be described in
terms of mathematical relationships, gen- erally it can be modeled directly using MAST.
But sometimes the device's behavior is only known via measured data.

Now there is a model-development tool to help you create those models. The
Model Architect Table Look-Up (TLU) tool can take a set of data points and
automatically convert it into a Saber MAST model. A Model Architect TLU
model describes a nonlinear rela- tionship between one independent variable
and up to five dependent variables. All you need to do is specify the data
points for the vari-

ables in tabular form. TLU does the

rest.



Using TLU

It's as simple as creating a table. To enter the data, you can either fill in the TLU tool table
manually, or import an ASCII file that has been set up in tabular form such as from an
Excel spreadsheet. Then you specify the name of the variables and their types, or
technology. In addition to time, TLU currently supports variables in the following
technologies:

Control (Signal Flow)
Electrical

Hydraulic

Magnetic

Thermal
Translational
Rotational

From this information, TLU creates the MAST template and makes the model available in
the schematic*.

Advanced Features

TLU comes with several valu- able advanced features to make sure you can create the
model you need.

Interface Setup
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Define Variables Using Easy Graphical Forms

Plotting Surfaces

TLU provides a visual representation of your data in either a two-dimensional plot or
three-dimensional plot from various perspectives. This allows quick and easy inspection of
model behavior prior to running a Saber simulation.
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View Three-Dimensional Plotting Surfaces

Interpolation and Extrapolation

To interpolate between data points, you can choose either linear, cubic-arithmetic, or
cubic-geometric algorithms. And to extrapolate beyond your data set, you can choose
either flat, linear, quadratic or cubic extrapolation methods. You can also apply gradient or
parametric grid-filling operations to complete a scattered data set so you don't have to
specify data points on a regular grid.

Math Operations

TLU allows you to perform mathematical operations on your data set. You can even
integrate or differentiate along a variable.

Sample Points

MAST models exhibiting non-linear behavior use sample points as an accuracy
mechanism. TLU automatically assigns an optimal set of sample points that will reflect
your data distribution and provide the best Saber simulation performance.

A Member of the Model Architect Family

The Model Architect family encompasses a diversified set of tools to help you create and
characterize models for use with the Saber simulator. Another tool currently available to
help you create Saber models is Analog Model Synthesis which creates rational
polynomial, frequency-domain models from existing waveform data.



The Model Architect family also includes tools to help you characterize existing
models for use with Saber such as the Model Architect Fuse Characterization
Tool and the Model Architect Magnetic Core Characterization Tool.

* An Optional Template Library license is required to simulate models created by Model Architect TLU. For additional

Characterize Synopsys' Fuse Model to Manufacturers' Data
Sheets
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Fuse Characterization Tool View: Let-Through Characteristics

e Multiple graphical views of fuse performance charac- teristics.

e Analyzes: let-through, temperature vs. time, and |-V characteristics.

e Ability to import measured data using the waveform editor.

e Automatic creation of component models using Synopsys' fuse template.
e Operates with fuse parts in the Synopsys component model library.

Characterizing Fuses

The Model Architect Fuse Characterization Tool gives you an interactive, graphical
method of characterizing the fuse template model available with the Saber simulator. With
it you can easily create component models for specific fuse part numbers using the data
supplied with the manufacturer's data sheet.

Synopsys' Fuse Model

The Fuse Characterization Tool (FCT) works with Synopsys' thermo-electrical fuse



template model. The current flowing through the fuse produces self-heating effects that
raise the fuse temperature and cause it to blow. The ohmic losses generated by the
electrical resistance feed a thermal net- work consisting of two thermal capacitances and
two thermal resistances. This network is terminated by a temperature source rep-
resenting the fuse ambient temperature.

How the FCT Works

The FCT provides three views of fuse characteristic behavior: let- through, temperature vs
time, and |-V. By entering and adjusting the fuse model parameters, you can match the
characteristic views to databook specifications. Changing any of the parameters results in
a change in the waveforms displayed by the tool.

Let Through

The let-through, or blow time vs. current, characteristic is the standard curve provided by
databooks. This curve gives the time during which the fuse sustains a given current before
blowing. Fuse models are characterized primarily using the let-through curve.

Temperature vs. Time

This secondary view displays the transient response of fuse temperature to a step
function of current.

-V

This is also a secondary view and can be used to adjust the non-linearity of the fuse
resistance.

Characterizing a Fuse

The FCT is designed to work with databook information. All of the adjustable parameters
on the left-hand side of the tool, with the exception of splitr and splitc, can be obtained
directly from the databook let-through curve. Each time a parameter is entered into the
form, the let-through curve is recalculated and redisplayed, so you can check how your
characterization matches the databook. Two additional curve- shaping parameters, splitr
and splitc, are available to further refine the let-through curve.
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Temperature vs. Time and 1-V Characteristic Curves
When you are satisfied that you have specified the correct parameters, you
can save the new fuse part for use in your schematic and place it in your library
for future use.

Waveform Input

The FCT also allows you to enter your own characteristic curves by entering a data set of
Xy points into the FCT waveform editor. This feature allows you to use fuse measurement
data as input to the FCT.

SaberSketch ™ and Saber Frameway  Interfaces

The Fuse Characterization Tool works with your schematic interface so you deal with data
graphically. It works with SaberSketch or any of the Saber Frameway integrations.
Synopsys offers Frameway Interfaces for Cadence Design Systems, Mentor Graphics,
and Viewlogic environments.



A Member of the Model Architect Family

The Model Architect family encompasses a diversified set of tools to help you create and
characterize models for use with the Saber simulator. Other tools currently available to
help you create Saber models are Analog Model Synthesis, which creates rational
polynomial, frequency-domain models from existing waveform data, and the Table
Look-Up Tool, which allows you to create Saber models from tabular data. The Model
Architect family also includes the Magnetic Core Characterization Tool to help you
characterize Synopsys' nonlinear magnetic core models.

Characterize Synopsys' Nonlinear Core Models to
Manufacturers' Data Sheets

Magnetic Matensl Charsclenzaton Tool
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Magnetic Core Characterization Tool View: B-H Curve
e Multiple graphical views of core performance characteristics.
¢ Analyzes: B-H, core loss, and initial permeability characteristics.
e Automatic creation of component models using Synopsys nonlinear core
template.
e Works with Preisach and Jiles-Atherton core models.
e Browse core component parts in the Synopsys component model library.
Magnetic Core Characterization Tool View: B-H Curve

Characterizing Nonlinear Cores

The Model Architect Magnetic Core Characterization Tool (MCT) gives you an interactive,



graphical method of characterizing the non- linear core models available with the Saber
simulator. With it you can easily create component models for specific core part numbers
using the data supplied with the manufacturer's data sheet.

Synopsys' Nonlinear Core Models

The Magnetic Core Characterization Tool works with Synopsys' corenl and corenl2
non-linear core models. The corenl model is a nonlinear reluctance model with hysteresis
based on the Jiles-Atherton theory. This model is used primarily for soft magnetic material
such as ferrites.

The corenl2 model is a nonlin- ear reluctance model with hysteresis based on
the Preisach theory. This model covers a wide variety of B-H curves. Both
corenl and corenl2 include frequency dependence to account for core dynamic
losses.

How the MCT Works

The MCT provides three views of core characteristic behavior: B-H curve, core losses,
and initial permeability. By entering saturation values and a set of xy data points
corresponding to databook curves, and then adjusting the curve-shaping parameters, you
can match the characteristic views to databook specifications. Changing any of the
parameters results in a change in the waveforms displayed by the tool.

B-H Curve

The B-H curve is the transient response of the core model to a sinusoidal magnetic field,
whose amplitude and frequency are set by the user.

Core Losses

The core loss view gives the power dissipated in the magnetic material as a function of the
induction level and frequency.

Initial Permeability

The initial permeability view shows the change in initial permeability with frequency.
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Core Loss Characteristic View

Characterizing a Preisach Magnetic Core

The B-H and Core Loss views provide the primary data for characterizing the magnetic
core template model. The first step is to specify the BH loop scaling factors Hsat and Bsat
which define the saturation point. Then you use the shaping factors to adjust the BH curve
to match databook specifications. These parameters are adjustable by means of sliders.
The last step is to specify the frequency parameters tau and taulim which have a primary
affect on the Core Loss curve.

Alternatively, you could invoke the MCT on a core part that already exists in
the Synopsys library and use that as the starting point for creating your core
part.

When you are satisfied that you have specified the correct parameters, you
can save the new core part for use in your schematic and place it in your
library for future use.

Waveform Input

The MCT also allows you to enter your own characteristic curves by entering a data set of
Xy points into the MCT waveform editor. This feature allows you to use magnetic core
measurement data as input to the MCT.

SaberSketch™ and Saber Frameway " Interfaces

The Magnetic Core Characterization Tool works with your schematic interface so you deal
with data graphically. It works with SaberSketch or any of the Saber Frameway



integrations. Synopsys offers Frameway Interfaces for Cadence Design Systems, Mentor
Graphics, and Viewlogic environments.

A Member of the Model Architect Family

The Model Architect family encompasses a diversified set of tools to help you create and
characterize models for use with the Saber simulator. Other tools currently available to
help you create Saber models are Analog Model Synthesis, which creates rational
polynomial, frequency-domain models from existing waveform data, and the Table
Look-Up Tool, which allows you to create Saber models from tabular data. The Model
Architect family also includes the Fuse Characterization Tool to help you characterize
Synopsys' thermo-electric fuse models.

For more information about Synopsys products, support services or training, visit us on the

web at http://www.synopsys.com/, contact your local sales representative or call
650.584.5000.



	专业的电源设计软件.pdf
	数模混合系统.pdf
	机电一体化系统.pdf
	电气配线系统.pdf
	波形显示分析器.pdf
	Create MAST. Models Automatically from Waveform Data.pdf

