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Mechatronics: mechanical + electrical + computer sciences
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Simplorer: http://www.ansoft.com/

A Circuits

A Block Diagrams
A State Machines
A Equation Blocks

A VHDL-AMS
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Example of VHDL-AMS

VDA, FAT-AK30, work group YHDL-AMS - Windows Internet Explorer
@:} > IE. bt //fat-ak 30 eas.lis. fraunhofer . de/index_en html

Catei  Bearbeiter  Arsicht  Favoriten Exfras 7

7 4 @ VDA FAT-AK30, work group VHDL- .. | |

VDA | FAT-AK30

Working Group: Simulation of Mixed Systems with VHDL-AMS

B VDA FAT-AK30 _ _ T
Innovation cycles in automotive industry have become shorter

General Survey Praocess of Mod! Exchangs and shorter during the last ten years accompanied by increased
Projects and complexity of systems. For this reason simulation has become

Dociiinents a standard method wi_thin the process of product development.
i3 To reduce costs and time, an easy model exchange between

Publications manufactures and suppliers based on a standardized modeling

lModel Libraries language is necessary.

:Sﬂti;lligjgj YHOL-AMS is a standardized hardware description language to

model and simulate digital, analog, and mixed-signal systems
Symbol Exchange consisting of electrical and nonelectrical parts.
internal WMajor German car manufacturers and suppliers are checking

the suitahility of the language for real warld heterogenecus

automotive systems.
Association of the

Automotive Industry The VDAFAT Working Group AK 30 "Simulation of Mixed

(VDAY Systems with VHDL-AMS" is organized within the Association for
Cerman Association for Research in Automobile Technology (FAT -

Research in Automobile Farschungsvereinigung Automaobiltechnik) of the German
Technology (FAT) Association of the Automotive Industry (VDA - Verband der

Autormobilindustrie). It promotes the relationship between car
manufactures and their suppliers concerning simulation of
mixed systemns and model exchange.

- Further information about model libraries

VHDL-AMS = Very High Speed Integrated Circuit Hardware
Description Language - Analog and Mixed Signal
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Compact Modeling: Transistor Compact Model
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Figure from J. Lienemann, E. B. Rudnyi and J. G. Korvink. MST MEMS model
order reduction: Requirements and Benchmarks. Linear Algebra and its

Applications, v. 415, N 2-3, p. 469-498, 2006. cﬂnFEm



From Finite Elements to System Simulation
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A Electrothermal Simulation with power MOSFET:
A From ANSYS Workbench to Simplorer
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Model Order Reduction

A Relatively new technology

A Solid mathematical background: i S
pproximation

A Approximation of large scale of Large-Scale
dynamic systems Dynamical Systems

, b
A Dynamic simulation: .I I I
A Harmonic or transient simulation

Athanasios C. Antoulas

A Industry application level:
A Linear dynamic systems
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I Model Reduction as Projection

A Projection onto low- Ex+ Kx = Bu
dimensional subspace

=Vz+e .I .I I

I V'EVE+V'KVz =V 'Bu
A How to find -I+.I=.I
subspace?
A Mode

superposition is
not the best way
to do it.
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Implicit Moment Matching

A Padé approximation

) Ex+ Kx = Bu
A Matching first moments for the
transfer function
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A Implicit Moment Matching: S =0
A via Krylov Subspace
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I MOR for ANSYS: hiip://ModelReduction.com

S Simulink,
ANSYS Model | & Laechd Simplorer, VerilogA,
s ).-G: Korvink -4
e
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http://modelreduction.com/

MOR for ANSYS Timing: MOR as Fast Solver

A Reduced model of dimension 30

Dimension, nnz MOR Time
DoFs JANSYS
static
4 267 20 861 1.4

11 445

93 781

1.8

20 360

265 113

1.7

79171

2 215 638

1.5

152 943

5 887 290

2.2

180 597

7004 750

1.9

375 801

15 039 875

1.7
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System Thermal Simulation in Simplorer
A Current ; Heat Flow
A Voltage : Temperature

A Resistor : Thermal
resistance

A Capacitor : Thermal
capacitor

A Voltage source :
Temperature source

A Current source :
Heat Flow source
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