
Automotive, Aerospace, Power Electronics, and Electric Drives System Simulation

SIMPLORER 6.0 represents a major advance-
ment in simulation technology. With the new
version, designers in the automotive, aero-

space, railway, power-electronics, and electric-
drive industries can design and analyze complex
multi-technology systems more efficiently and cost
effectively than ever before.

Modeling without Limits

VHDL-AMS
SIMPLORER’s prolific simulator-coupling capabili-
ty, which allows circuits, block diagrams, and state
machines to operate simultaneously as default
modeling languages, now includes VHDL-AMS.
This release provides users with virtually unlimited
simulation power. The Institute of Electrical and
Electronics Engineers (IEEE) created VHDL-AMS
(IEEE 1076.1 standard) to provide a general-pur-
pose, easily exchangeable, and open modeling
language for modern analog-mixed-signal
designs. Desiring a nonproprietary solution for
model exchange between OEMs and suppliers, the
automotive sector was one of the key industries to
adopt VHDL-AMS. However, the IEEE standard has
a much larger impact on other design areas, 
providing a standardized modeling language for
multiple domains far beyond electrical analog-
digital design. SIMPLORER extends the flexibility
of VHDL-AMS a step further by allowing it to be
mixed freely with any of SIMPLORER’s modeling 
languages. Besides flexibility, this assures mini-
mum time during the simulation.

Figure 1 shows the new kernel design. In 

version 6.0, SIMPLORER’s system architecture is
extended by the addition of new analog and digital
solvers. The analog solver handles both the analog
part of a VHDL-AMS model and the circuit simula-
tion. The digital simulator efficiently handles
event-driven systems. To accommodate the
advanced modeling features of VHDL-AMS, sever-
al extensions of the numerical algorithms were
implemented, providing high simulation speed and
conserving SIMPLORER’s superior numerical sta-
bility. The multidomain modeling features of
VHDL-AMS make it attractive for complex system
designs typical of aerospace, automotive, and
drive systems. Engineers can analyze mechanics,
hydraulics, and thermal problems together with
traditional electrical designs without using electri-
cal analogies. VHDL-AMS is fully integrated into
SIMPLORER’s graphical interface. Users can sim-
ply draw a box on a schematic and assign VHDL-
AMS as the modeling language. The embedded
editor, complete with syntax coloring, automatical-
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Figure 1: SIMPLORER 6.0 System Architecture



ly opens and the user can generate the VHDL-AMS
model (Figure 2). After the definition is complete,
the schematic automatically generates the required
pins and parameters. Once a model has been
developed and verified, simple copy and paste
operations transfer it to the model database for
future use. The majority of components in the 
SIMPLORER basic library are implemented in
VHDL-AMS. The models are open and available 
for editing, allowing easy access to the language.
Figure 3 shows a simulation example for an 
automotive application. The MSR consortium in
Germany developed it to benchmark VHDL-AMS
simulators. It comprises powertrain, energy 
storage, and load models as they are typically
found in vehicle system simulations. All models

are described in VHDL-AMS; however, they also 
can be modeled and mixed with SIMPLORER’s
native SML models.

SPICE: Preserve Existing Designs
SIMPLORER 6.0 contains a SPICE-compatibility
mode to satisfy user demand for supplier models.
Since many manufacturers provide SPICE models
for download, Ansoft added a SPICE 3F5-compati-
ble simulation engine that supports all SPICE
semiconductor models as well as sources and
other components. The compiler is able to handle
most SPICE derivatives and automatically trans-
lates SPICE circuit files and libraries into SIM-
PLORER SML files. Models will be available for
download from the SIMPLORER product page on
the Ansoft Web site, where customers can search
for models and/or request new models. The new
SPICE compatibility supports all analysis modes

from DC to AC to transient. Figure 4 shows an
analog circuit using elements from the SPICE
library containing all major generic models from
BSIM to several MOS model levels.

Version 6.0 also supports the design of nonlin-
ear magnetic cores in DC/DC converters and in
other transformer applications. The nonlinear core
model is compatible to the widely used Jiles-
Atherton model and allows a detailed analysis of
hysteresis losses in magnetic materials. To make
working with the model as easy as possible, it
comes both with a generic model that the user can
parameterize and a library of predefined cores from
different manufacturers that are compatible to
PExprt, Ansoft's analytical transformer design tool.
PExprt can extract a design for specific require-
ments out of technology data and automatically

Figure 4: SIMPLORER Schematic with SPICE Generic Model Library

Figure 2: VHDL-AMS - Graphical Environment and Embedded Editor

Figure 3: VHDL-AMS Automotive Power Net Example
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